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Cs421 Ai : Programming 60 20 20
“ Al  Theory of 1 3 - 100 Cs412
CSs422 i 60 20 | 20
©¢!C Computation
boA Android 1 3 - 100 Cs411
CS43 Y, A° programming 60 20 20
"j¢a Image 1 3 - 100 CS313
Cs424) . 54l Processing 60 | 20 | 20
° A1 Elective Course 1 3 - 100
Ko ¢ 1 60 20 20
CS431 ’AAI Project 3 - - - 100 | 100 CS431
D ¢000000000000 18 600
|
I " @HOPAMERAAM-OEI 6! b+
!
® 86| “Aim! 6C! Course Name
CS425 | ©-¢ 16! %R} & "° Implementation of Databaséanagement Systems
CS426 | %¢dE | 6B »Aa- Pattern Recognition
CS427 | nGekal " £AG Computer Vision
CS428 | O|W¢g (|pé) Virtual Reality
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°Aim! ¢ Course ©¢R e ! ©¢3°%0606 @Uad! "| @¥CEJ
] Name — = — -
® 86 "AO| u Add D¢| AA [ we| od "1ed | so
"0 (
©¢+ dam| Information 1 3 60 20 20 - 100 1S121
1S411 . :
Engineering
1S412 ©-¢ !'¢o! | Data Mining 1 3 60 20 | 20 - 100 1S222
©-¢ 16! 3 Distributed 1 3 60 20 | 20 - 100 1S222
15413 "R+ m! Database
Systems
©¢+ dar WebBased 1 3 60 20 | 20 - 100 IS121
15413 « x1i+1| Information
o)lo]
Systems
A°¢ -»| Elective 1 3 60 20 | 20 - 100
Course |
1S431 AAIm! Project 3 - - - 100 100 -
D ¢o0000000000000 18 600
I GHOPAMGFa ARR+GEI§ b6 Eild o @2 °¢z
!
® 86| °Aim! 6C! Course Name
CS413 ©¢ oP6} U=+ éi,-0] Software verification
CS414 aCeka "iAk! Computer Animation
CN411 aCetk] ©C3|E "°l1®n Network Management
IT413 T 0AW36 ! "¢ =6 E-Commerce
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® 8¢ °Aim!| Course ©¢R ! ©¢3°%66 oUadl| e¥¢EQ
Name — ~ S+ S
"Ad 0 Adld ©c¢R¢E AA| wc¢] od "i1&d , @0
7Y “u(
“¢c! o Decision 100 15411
1S421 1A 6 Support 1 3 60 20 20 -
I
Systems
IS422°° © e | Offices 1 3 60 20 20 ) 100 CS314
Automation
P i 15411
1S423 ©¢t+ 03 Informa.tlon 1 3 60 20 20 ) 100
Security
© ¢+ 64¢ Geographic 100 1S311
- 1 & 4 Information -
1S424 CiA g Systems 1 3 60 20 | 20
(GIS)
A°¢ -| Elective 1 3 60 | 20 | 20 - 100
Course Il
1S431 AATm  Project 3 - - - | 100 | 100 15431
D ¢000000000000( 1 18 600
|
| " @)OrAM-RARA-CEIO P+ & EU-062 ndC¢DBo! °
!
® 86| °Aim! 6C! Course Name
1S425 ©¢+ 6am! 6UQ 6 | Information Systems Design
1S426 Pg- dRCEL-0! Online Communities

CS425 ©-¢ 16! %R & "°!( Implementation of Database Management Systems

IT413 " 0AW®6 | "°¢ - 6| E-Commerce
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°Aim! Course ©¢RE! ©¢3°3%606 wUad! | 6¥CE(]
® 0 Name — — ~= ~ 3
"Ab¢| u Add D¢| AA| "uC 3 o4 "1&6( , ad
©¢d!E| Network
IT411 1 3 60 20 20 - 100 | CN311
aCek! Management
6 ob«4 Network
Ta12|  ©c¢oa! g Analysis And 1 3| 70 - | 100 | cN31
! Design
aC ek,
"o ¢ - E-Commerce
IT413 A 1 3 60 20 20 - 100 IT221
0AW
OYc¢C | Multimedia
1T414 “®%a Systems 1 3 60 20 20 - 100 CS322
A°¢ -» Elective
) Course | 1 3 70 20 20 - 100 -
IT431 AAIm| Project 3 - - - | 100 | 100 -
D¢ooooo00000000( 12 18 600
" @ OFArURu ARA+6EI 6 b-é Eid o @ °¢z
!
® 86! | °Aim! 6C| Course Name
CSs413 ©¢ oP6! u=+ &i,-06!| Software verification
IT412 ©-¢ 16) " Y-C| Data Mining
1S414 816! ©¢t+ dam! ¢ Web Basedinformation Systems
IT415 ©¢td!ipde Networks Performance
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°Aim! Course @‘ ! ©¢3°%066 wUasd! " 4 B¥CEOQ
® 849 ' Name M©¢BA i __ _ '
"AO¢| O Adgl D¢fl AAA "UC 3 0g "l1éd , @0
bel + Web Site
IT421 agWi Development 1 3 60 20 20 - 100 CS311
©CdE Network
IT422 acek!| Security 1 3 60 20 20 - 100 CN311
aC¢k! > Introduction
.z A to computer
IT423 o0® A forensics and 1 3 60 20 20 - 100 15423
investigations
°po! - Image
Cs424 ! Processing 1 3 60 20 20 - 100 CS313
A°¢ A Elective
Course Il 1 3 60 20 20 - 100 -
IT431 AATm Project 3 - - - 100 100 IT431
D¢00000000000000 12 18 600
|~ @ OFArUKa ARA+6E1 6 b-é Eid o dh°¢z
!
® 86! °Aim! 6C! Course Name
CS426 %¢dE | OR »| Pattern Recognition
1S424 " ¢lAaj! ©¢+ ( Geographic Information Systems (GIS)
Cs428 O!Wc¢ " pa!| Virtual reality
HU411 " 0AWi ! % ¢ g E-business
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0 50 °Aim! | Course Name ”©¢Bq{°EE:édi . ©¢3°3%0606 ‘zua(): E¥CE(
‘Adep| u Ade| Deff AA] "uC § od 1e{ . o
e A Introduction to
709 Routing and
CN411 AR Switching 1 3 60 20 20 - 100 IT411
(?6 .6] (f Network
110] Protocols and
CN412 ¢ 26 { E-Commerce 1 3 60 20 20 - 100 | CS311
COAWT Technology
B System
CN413 ¢ ¢ 3§ Administration 1 3 60 20 20 - 100 | IS311
Advanced
"+ %P4( Linux System
cN414| ESU & Adm'g'rfga“o” 1 3 60| 20 | 20| - | 100 1s311
©¢3}1q¢ Networking
A°¢ =% Elective
) Course | 1 3 60 20 20 - 100 -
CN431 AATmM Project 3 - - - | 100 | 100 -
D¢0000000000000 18 600
I @ OPAMUIRaARA-GEI 6 b6 Eidd o @) °¢z
® 86 °Aim! 6C! Course Name
! CN422 ¢ ¢l !@«A "®%a-| MultimediaNetworks and Applications
CN423 "RAEG6! "iY¢c¢ ¢ High Speed Networks
1S414 " 8llol ©¢+ 6arn WebBasednformation Systems
CN42 ©¢5!16! '®¢ | Networks Performance
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°Aim! {( Course (IICE: | ©¢3°%606 sUaod! " ¢| e¥¢E
) I Name _ © ¢R &\ _ _ I
® 09 "AO( 6g| D¢efy AAA ¢ 6a| "led , @0
a A “ud
% y® ! { Ad-hocand 1 3 60 | 20 | 20 - 100 CN311
| Sensor
Chazl ©¢ 6 iE Networks
°tal-C
“sAvA § Network 1 3 60 | 20 | 20 - 100 CN412
x4 Simulation
CN422 oiloi and Modeling
“6il-m] Mobileand 1 3 60 20 20 - 100 IT411
CN423 - xa Wireless
80C { Networks
.- I‘ 2| .
CNA24 3!lé6! o Netvv_ork 1 3 60 20 20 CN311
Design
A°C - Elective 1 3 60 20 20 - 100 -
Course Il
CN431 AATm! Project 3 - 100 - 100 100 CN431
D¢00000000000000C 18 600

I @dOPAMG=RaARA+GEI§ P-6 Eid o @)tz

® 86 °Aim! 6C! Course Name
! CN422 ¢ ¢i |@«A "®%a-1 Multimedia Networks and Applications
| CN423 "RAEG] "1Y¢¢ @ High Speed Networks
| 1S414 " 38ll6! ©¢+ darn Web BasednformationSystems
; CN423 ©¢d!16! !®¢ | NetworksPerformance
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CS111 Introduction to Computerd

«Z'37E£Re 00 @B DA
Introduction to computer and information systefypes of computergomputer hedware and
software components. Data representation and number systemreduction to
networkingintroduction to internet, hardware and software components for internet access.
Algorithm development, algorithm representation, stepwise refingmesblem solving tools.
Introduction to specialized application arelas.

PH111Electrical Circuits!

"0 -1U0 -<-@@é&
Basic circuit elements and concepts. Basic laws of circuit theory: Ohm's law, Kirchoff's law.
Circuit theorems: superposition principle, Thevenin and Norton theorems; maximum power
transfer theorem. Techniques of circuit analysis: nodal and mesh ansitysggidal sources and
the concept of phasor in circuit analysis. Introduction to concept of active, reactive, complex
power and power factor.Electronic components and basic laws. Kirchoff's laws and circuit
analysis theorems applied to steady state DiSties circuit. Diode circuits and bipolar junction
transistor circuits. Vibrators. Operational amplifiers.
I

MA 111 Mathematics 1 !
©720¢20%0-

Limits and continuity, Differentiation, trigonometric functions; Applications of differentiation;

Integration; Techniques of integrari; Applications of integratiah

I

PH112 Physics 1

iZ6 6O
An introduction to electricity and magnetism covering the electric field, Gauss's law, electric
potential, capacitance, dc circuits, magnetic fiefaday's and Ampere's laws, tiverying
fields, Maxwell's equations in integral form and alternating currfents.

HU111 English1!

"6 6aYct@8DR
The material reflects the stylistic variety that advanced lesutmeve to be able to deal witihe
courVH JLYHV SUDFWLFH LQ VSHFLILF SRLQWY RI JUDPPDU WR FF
knowledge ; Analysis of syntax ; comprehension ; Skimming and scanning exercises develop the
learners skills ; comprehension questions interpretation and impficatie activities and games
used develop listening ; speaking and writing skills through a communicative ; functional



approach ; with suggested topics for dicussion and exercises in summary writing and
composition!.
|

HU112Human Rights !

azZ3cOidE+ce
Social context of computing, methods and tools of analysis of ethical argument, professional and
ethical responsibilities, risks and liabilities of safetitical systems, intellectual property,
privacy and civil liberties, social implications tiie Internet, computer crime, philosophical
foundations of ethics

CSl112introduction to programming

éYa-‘Be 00 dada
This knowledge area consists of those skills and concepts that are essential to programming
practice independent of thenderlying paradigm and programming language. Specific topics
covered include: an overview of algorithms and probseiving (problem solving strategies,
role of algorithms in the problensolving process, etc), fundamental programming constructs
(variables, types, expressions, simple 1/O, conditional and iterative control structures, functions,
recursion, pointers, etc.). The study of programming language features and programming
paradigms. Control, rutime environments, and semantics are examples ofegdual,
functional, logical, and object oriented programming. In practice the programming language used
is ANSI-C, the syntax aspect of language and some pragmatic aspects such as comparison of
interpreters and compilers and language translation phasédenstsidied in laboratotly.

EE 21 Logic Design !

0OAca a6 &ge
Basic logic concepts: Logic states, number systems, Boolean algebra, basic logical operations,
gates and truth tables. Combinational logic: Minimization techniques, multiplexerseand d
multiplexers, encoders, decoders, adders and subtractors, comparators, programmable logic
arrays and memories, design with MSI, logic familiesstate devices. Sequential logic: Flip
flops, monestable multivibrators, latches and registersunters.

MA 121 Mathematics 2 !

©720¢20%0-
,OQGHWHUPLQDWH IRUPV 7D\ORU TV infhitkReriespouriep seriePa®d) RSHU LQ
Fourier integral ; parametric curves and vectors in theel vectors, curves and surfaces in
spacepinomial theorem partial fractionspartial different ion!
|

EE111 Electonics

iZO 0O
Fundamentals of semiconductor devicesN Bunction diode, Bipolar junction and field effect
transistorsstructures ; Semiconductor devices and circuits ; Fundamentals of filters ; Power
supply and Rectification ; Amplifiers ; Integrated Circuits and VLSI ; Introduction to digital

circuits!
!



IS121 Fundamental of information system !

«Zaialare aAcakos3zs.
Fundamental concepts of the Information Systems (IS) and to make them aware of the
importance and the role of IS in the organization. The business and its components and
environment, the management functions and considerations, the information systenandypes
components, thénformation technology (IT) and its impact on information systems, the IS
development cycle, the information age and the information society, the IT indicators and the
digital divide, and the contemporary applications of IT in ISBusiness, EGovernment, E
Commerce, H.earning

CN121Communication and Network Fundamentald

«Z04.-RZG3Z23¢ " — (2% — 10
Fundamentals of data communications: Essential Elements Of Data Communications: Simplex,
Half-Duplex and Full Duplex TransmissioAnalogue And Digital Signals, Periodic and Non
Periodic Signals , Signal Parameters, Time and Frequency Domains Concepts, Types of
Channels, Transmission Impairment). Transmission Media: Guided Media, Unguided Media,
and Types of Propagation. Basic coneept networking: network concepts, network criteria,
and network applications and benefits. Configurations, topologies and categories of networks:
line configuration, network topologies (mesh, star, tree, bus, ring, hybrid), scopes of networks
(LAN, WAN, MAN), internetwork or internet, types of network connection (fieqreer
network, server based network, combined network), intranet and extranet. Introduction to OSI
and TCP/IP models: The OSI Model The OSI layers, TCP/IP Protocol Suite. Error detedtion an
correction techniques: VRC, LRC, CRC, Checksum, and Hamming code techniques. Circuit and
packet switching. Data link layer control: framing, error control, and flow control. Networking
and internetworking devices. Student will be trained on the existingponents and product
related to Cisco such as wireless networking, Switches, routers, etc. in addition with the
products, components and software of Heathkit educational systems for wireless netivorking.

CS211Structed programming

"0aUOoiRe "ABE'R
Structured program development: problem solving decision structure, repetition structures. Top
down and stepwise refinement. Subprograms: Procedures and functions. Structured data types:
onexlimension arrays, ets, records, files: text files, random handling files. Dynamic data
structues (pointers) ancecursion.
|

CS21 Data Structures !

eZGcZO'RabEUZOE
Built-in data structures. Stacks, queues, linked lists, and tree structures. Sorting algorithms,
searching algorithms, and hashing. Abstract data types (ADT).

!
IS21 File Organization and Processing ! o ) .
«7O0aaRe "YRZAAL A0 Ac—



Overview of files: file design, file manipulation, blocking and buffering: single and double
buffering. Types of storage devices: magnetic tape and disks. Space and time calculation.
Sequential file, relative file, indexed sequential file, multiple key file, and direct acdess fi

External sort/merge algorithms. File systedisk scheduling.
|

EE211 Computer Architecture

o /'SZERe " -T@&
Design ofbasic computer;design concepts gbrocessorsdesign ofchannels andontrollers
interconnectionsmemorystructures andlesign;memory management¢cachememorysystems;
firmware design; reliability; testing andfault tolerance; CISCcomputer; RISCcomputers;
computerinterfacing;design ofnetworkinterfacecards;computerarchitectureexamples!
I

MA21 Mathematics3 !

©70¢720640-
Matrices and operations; homogenizes and non homogenous linear equations; Determinants ;
vector spaces and subspaces; Eigen values and eigenvectors ; Differential equations ;
Applications; laplace transform; #transform japplications

IS21 Database Systems!l

«Z2¢Z6'Re OFahe aAc
Evolution of database management systems, Relational Data Model and Relational Algebra,
Structured Query Language, Entity Relationship ModelingResign, ERM to RM Conversion,

Tables Normalization, Forsh Reports/ Menus Implementation
|

HU221ReportWritting

-0-Z@— B fz—U
This course is designed to help students develop an effective method of planning and completing
writing tasks so that student can meet professional writing demands. ssiceeeding in the
professional world requires not only technical knowledge but also effective writing skills. This
course focuses on the writing skills necessary for advanced academic and professional writing,
tailored specifically to student academic earavork as professional in a technical field.
Successful technical communicators know how to organize and present complex information so
that the ideas are understandable to many readers, viewers, and listeners. In this course, students
will complete seveal small technical and recommendation reports on a topics related to IT

related majors. Indeed, this course requires intensive writing, reading, and peer commentary.
|

EE122 Data Communication

©ZGCZO'Re & —
Data transmission concepts, Terminologyd techniques, Types and sources of data,
communication models, Standards. Data Transmission techniques, Transmission media and
characteristics. Information theory, Information sources, Information measure, entropy, Source
codes: returtio-zero and nofeturn-to-zero signaling, Analog and digital transmission, Optical
fiber systems, Modems, modulation; Transmission impairments, Data encoding technigues,
Multiplexing techniques.



EE122Microprocessor

"BOEXxORe o ZNGEZTER
Introduction to Microprocessor; Basic microprocessor architecture; Segmented and paged
memory models; Memory Read/Write bus cycles; Input/Output Bus; DMA bus cycles; Systems
bus signals; Modes of operations (Real mode; Protected mode; and Virtual machine mode);
Microprocessor registers; Interrupt system; DMA system; Memory addressing modes; Data
movement instructions; Program control instructions; Arithmetic and logic Instructions;
Building a complete system.

MA Discrete Mathematics !

“OI©E£E «Z0%D6-
Sets; sequences, algorithms and piemode, induction and recursjorelations and functions ;
Graphs, lattices, number sgats and codes, Boolean algelirarmal logic; trees and languages;
semi groups and groups

MA 21 Probability and Statistics !

cQZa—£E£ei 1221
Sample space; probability axioms; combinational techniques; conditional probability;
independence and Bayes theorem; Random variables; distribution functions; moments and
generating function; Some probability distributions; Jointritigtion ; the Chebyehev inequality
and the law of large numbers; The central limit theorem and sampling distribution.

CS2210bject oriented programming (1)

E poAR
Specific topics covered include: fundamental concepts of object oridoieskes, methods,
instantiation communication by message, encapsulation, inheritance, overriding, dynamic
dispatch, polymorphism, etc.), advanced techniques of OOP (exceptions, multithreaded
programming, etc.) and some interesting packages (I/O, stetggk, As an OOP programmer,
student will be able to translate solution problem into object oriented form, he should acquire
some understanding of object oriented concepts and tools such as the Unified Modeling
Language (UML), this will give student a rfir foundation on which to build highuality
software systems. In practice the programming language used is JAVA, as an introduction to
JAVA language; students should acquire some understanding of abstraction mechanisms, JAVA
Virtual Machines (JVM) and thieyte code notioh.

CS311 Objectedoriented programming 2

b E poi¥
glvanced objeebriented programming techniques such as: applets, -evi@en programming,
application programming interfaces (APIs) and the object oriegtaghical user interfaces
using SWING. Students should acquire some understanding to create a simple application that

supports a graphical user interface and implement simple procedures that perform simple
graphical transformations (graphics API, color misd affine transformation), design and



implement eventdriven programs that respond to user events (dvamdling methods, event
propagation, exception handling). Finally, the software validation and the testing techniques is
studied (test plan creatipitest case generation, blao&x and whitebox testing techniques,
objectoriented testing), emphasis will be placed on how create, evaluate, and implement a test
plan for a mediunsize object oriented code.

CS3120perating Systems
0 al« odbR

OS Overview (objectives, functions, evolution of OS, characteristics of modern OS), process
description and control (process definition, process states, process description and process
control), threads (definition, why use thread, relationship between pescemd threads),
microkernel (benefits of microkernel organization, microkernel design)-pnagiessor
scheduling (types of scheduling, short term scheduling criteria, scheduling algorithms), memory
management (memory management requirements, loadingapregnto main memoryfixed
partitioning, dynamic partitioning, simple paging, simple segmenttiorirtual memory
(paging, segmentation, combined paging and segmentation), operating system software (fetch
policy, placement policy, replacement policgsident set management, cleaning policy, load
control), IO management and disk scheduling (/O devices, organization of I/O function, I/O
buffering, disk I/O), and file management (file management system, file organization and access,
file directories, seondary storage managemehnt).

|

|

CS313Analysis and Design of Algorithmid
©¢ ++°! | 6 gdEBdA O 6b
Introduction to fundamentatechniques for designing and analyzing algorithms, including

asymptotic analysis; dividandconquer algorithms and recurrences; greedy algorithms; data

structures; dynamic programming; graph algorithms; and randomized algo¥ithms.
|

CS314Formal Languages ad Automata!
©¢ 6 | ° AUGA ‘OO ©Ca
Automata theory is the study of abstract computational devices. The purposeaufutise is to
understand the power and limitations of such devices via rigorous methods. We will study
various models including finite automata, grammars, pushdown automata, and Turing
machines.We will develop methods for classifying computational dgewaceording to their
computational power, and tools which will allow us to tell if a device is powerful enough to
solve a given computational problem.

CN31 Computer network

nCctk! ©¢BE
Topicsinclude internetworking philosophies, unicast andlticast routing, congestion control,
network quality of service, mobile networking, router architectures, netawdke applications,
content dissemination systems, network security, and performance B#fersnce between
LANs/MANs and WANSs; Transm@&on media; LAN/MANSstopologies: Bus; Tree; Ring; Star
Protocol Architecture; Logical link control (LLC);Medium access control (MACE Services



; LLC Protocols ; Flow control ; Errorcontrol; Ethernet (IEEE 802.11, CSMA/CD) ; Frame
Component+ MAC protocol 10 Mbps Ethernet+ 100 Mbps Ethernett Gigabit Ethernet ;

Token ring; FramecomponeMMAC protocol £Token priority £Token Maintenance.
|

IS311 SystemAnalysis and Design
oU0ub6) 6 gBdAIO bb
Provides the opportunity to design, implement, and document the system development cycle.

Course includes analysis of current systems, logical @ngical systems design, program

development, testing, implementation, maintenance, and documettation.
!

CS321 Distributed Systems

bR¥EUG6R
Characterization of distributed systems, architectural models of distributed models, inter process
communication, distritied objects and remote invocation, name services, time and global states,
coordination and agreement, transactions and concurrency control, distributed transactions,

replication, and distributed algorithms. One or more of the following case studiesofPemr
Systems, Distributed File Systems, Distributed Shared Memory, Web Services, and CORBA.

CS322 Computer Graphics !

aCeck?2 0O
Introduction to computer graphics, Overview of graphics systems, Line drawing algorithms,
Circle drawingalgorithms, Ellipse drawing algorithms, Area filling algorithms, Polygon filling
algorithms, line clipping algorithms, Polygon clipping algorithms, two dimensional
transformations, (Translatien rotation scaling general transformations composite
transfamations), Three dimensional object representation and projections, Three dimensional
modeling and transformations (translatiootation scaling sheer reflection composite) Three
dimensional viewing and camera model.
!
CS32 Artificial Intelligence !

ReUdi | 080!
Introduces the field of artificial intelligence (AlMaterials on Al programming, logic, search,
game playing, machine learning, natural language understanding, and robotics introduce the
student to Al methods, tools, and techniqubsir application to computational problems, and
their contribution to understanding intelligenceKknowledge Representations: Predicate
Calculus, Structured Representations, Network Representations. State Space Search: trees and
graphs, heuristic searcmodel based reasoning, cds#sed reasoning, reasoning with uncertain

or incomplete knowledge.
I

CS324Computer System Security

nCek! ¢ bbdR
Introduction: Basic concepts: threats, vulnerabilities, controls; risk; confidentiality, integrity,
availability; security policies, security mechanisms; assurance; prevention, detection, deterrence



%DVLF FU\SWRJUDSK\ %DVLF FU\SWRJUDSKLF WHUPV +LVWR
primitives, Modes of operation, Cryptographic hash functions, Asynunetypto primitives
Program security: Flaws: Malicious code: viruses, Trojan horses, worms, Program flaws: buffer
overflows, timeof-check to timeof-use flaws, incomplete mediation, Defenses: Software
development controls, Testing techniques. Securigomventional operating systems: Memory,
time, file, object protection requirements and techniques, Protection in contemporary operating
systems, Identification and authentication. Trusted operating systems: Assurance; trust, Design
principles, Evaluationcriteria, Evaluation process. Database management systems security:
Database integrity, Database secrecy, Inference control, Multilevel databases. Network security :
Network threats: eavesdropping, spoofing, modification, denial of service attacks, d¢titnda
network security techniques: firewalls, virtual private networks, intrusion detection, Management
of security: Security policies, Risk analysis, Physical threats and controls. Miscellaneous: Legal
aspects of security, Privacy and ethics.

NC32 Network programming !
©¢o,16]) QgR¥

Methods and tools used for network programming. Topics include: operating system (OS)
support for network protocols; intprocess communication (IPC) facilities, such as pipes,
sockets, and remote procedure c@RPC); design of client and server sides of network
applications; network security; and programming projects.
!
CS411Advanced operating systems

T HAD A -6 ) 6ORG
File systems: File concept, access methods, directory systems, file protectorsses
synchronization: Process Concept, the producer/consumer problem, the critical section problem,
semaphores, deadlock, threads, language constructspiiot&rss communications. Distributed
operating systems: distributed systems structures, dit#db file systems, distributed
coordination, network structures. Protection and security.

CS412 Compiler Theory !

©¢fWmdBRAU O
Study of LL, LR, LALR grammars and compiler techniques suitable for programming languages
for use inconstructing scanners, parsers, code generators, code optimizers for a compiler. Use of
compiler construction tools such as lex and yacc to develop a compiler for a block structured

programming languade.
!

CS413Software Verificatior

©¢ oPO! U+0BR-06!
Emphasizes planning, analysis, and design phases of the Software Development Life Cycle with
one model of the SDLC covered. Maration and validation: software testing, critical system
validation. Management: managing people, software cost estimation, quality management,
processing improvement. Evolution: legacy systems, software change, softveaigineering.
Configuration maagement.



!
CS414Computer Animation

aCeka "iANE R
3D Modeling; Rendering Techniques; Key framing ; Interpolations; Hierarchical animation;
Camera animation; Light animation; Special effects; Digital animation techniques; Recording

and production planning.
I

CS415Expert Systemis

“Zi1 ouUamdR
Architectures of Knowledgdased systems and expert systems, knowledge elicitation,
knowledge representation and knowledge management issues. The nature of intelligent agents
and techniques such as fuzzy logic, neural networks and automated reasoning witticaplica
to databases and wdlased information retrieval and indexing will be introduced. Emphasis will
be given to the role that such technologies play in supporting business and advanced information

systems applicatiorls.
I

CS431Project
AA, 0B
This course will continue for two semesters. In the first semester, a group of students will select

one of the projects proposed by the department, and analyze the underlying problem. In the

second semester, the design and implementation of the project wilhteated.
|

CS416Neural Networks
'DR ©¢épB

Learn about artificial neural networks and how they're being used for machine learning, as
applied to speech and object recognition, image segmentation, modeling language and human
motion, etc. We'llemphasize both the basic algorithms and the practical tricks needed to get
them to work well.

!
CS$417Analysis of Programming Languages

"oP6] @¢Aa0b® O
The study of programming languages and their use in software systems engireparity
theoretical, partly empircal. Includes an introduction to the formal aspects of programming
languages, program analysis techniques and-lErgle analysis of software projects.

CS421 Parallel programming !

At! -®3RB6R poP
Theoretical and practical foundations for parallel programming such as semaphores and actors,
the architecture of modern parallel hardware, different programming models such as task

parallelism, message passing and functional programming, and severahspattel best
practices.



CS423Android programming

Y% A°%0 '0pBAY
Android Studio and build User Interface (Set up and walkthrqugbhdamentals aqfava
Programming used to build Android appsputs, Buttms and Reactive (Tap) Interfadedroid
Building blocks Variables, Arrays, Loops, ArrayLists, ListVieviNavigate between screens
Passing information between screéns
!
CS424Image processing

° Do "jwadhR

Image sampling and quantization, color, point operations, segmentation, morpHdivgiga
processing, linear image filtering and correlation, image transforms, eigenimages,
multiresolution image processing, noise reduction and restoration, feature extraction and
recognition tasks, image registration. Emphasis is on the general psnaipieage processing.
Students learn to apply material by implementing and investigating image processing algorithms
in Matlab and optionally on Android mobile devices.

CS425 Implementation of Database Management Systenis
©-¢ '6! %B! & "pbMe 6UG A
Build a complete database management system, from file structures through query processing,
with desigred feature or extension. The internals of a relational database management system;
data storage; buffer management; indexes; sorting; query evaluation and optimization;

transaction management; concurrency control; comparisons of existing commercial ;systems
cases: PostgreSQL and IBM DB2.

CS426 Pattern Recognition !

Tev ! OR »ARRZO!
L QWURGXFWLRQ 3UREDELOLW\ WKHRU\ %D\HVY UXOH 3DUDPH
discriminate fundbns; measures of classification performance and measures of classification
risk; Nonparametric decision making: Adaptive discriminate functions; Minimum squared error
discriminate functions; Clustering techniques: Hierarchical clustering, Partitiohiistering;
Artificial neural networks Hopfield netsOther PR systems: Syntactic pattern recognition;

Hidden Markov Model based; Application examples.
I

CS427Computer Vision

nC¢ 0¥ GBAAG!
Image formation and image Models: Geometric camera madwlscalibration; Radiometry;
Early vision from Just one Image; Linear filters; Edge detection; Texture; Early vision from
Multiple images; Geometry of multiple views ; Stereopsis ; Affine structure from motion;
Projective structure from motion; Midevel vision: Segmentation by clustering; Segmentation
by fitting a model; HigHevel vision; Geometric methods; Modghsed vision; Smooth
surfaces and their outlines; Aspect graphs ; Range data.
CS428Virtual Reality !



OiWg¢ | P&h®|
Virtual envionment; 3D geometric modeling and transformation; Free form deformation;

Particale systems ; Physical simulation ; Human factors ; VR hardware; VR software ; VR
applicationd.

IS411Information Engineering
©¢+ 6am;oWCF0Y

Basic Concepts dhformation Engineering; Information Architecture; Information Engineering
Projects; Informatics Strategic Planning; Development of Strategic Models; Business Process
Reengineering ; IT Security and Quality ; IT Quality Standards; Information Plans; IRM;
Information Distribution and Integrity; National and International Information Policies; Human
and Social Aspects of Information Engineering.
I
!
IS412Data Mining

©-¢ 16} > cijm[i]_lé:
Knowledge discovery in databases, Data mining process, Datangeard preparation, Mining
association rules, Classification, Prediction, Clustering, Web mining, Applications of data
mining, Mining advanced databases.

IS413Distributed Databases

"R+ m! ©-¢ pd]0%aR! é
Objectives of data distributiorCharacteristics of distributed databases, Review of computer
networks, Distributed database design, Fragmentation and Allocation of relations, Distributed
query processing and optimization, Using s@mns to optimise join queries, Distributed
transactios, Concurrency control in distributed databases, Recovery in distributed databases,
Recent trends in distributed databases.

IS414 Web Based Information Systenis

816! ©¢+ 6&m! 600
UML use case, class diagrams, state diagrams to model the requirements and design of simple
web-based IS, implementation model and building simple -bated IS, dusiness strategy
supported by webased systems, XML, HTML, JDBC and Java servlets and their- inter
relationships.

IS431 Project !

See CS431 project course.

IT413 E-Commerce !



The course addresses what electronic commerbevsit is being conducted and managed, and

its major opportunities, limitations, issues, and risks, taking a managerial orientation and
interdisciplinary approach. It contains sections on applications, supporting electronic commerce,
technological infastructure, and advanced topics like global electronic commerce and future
directions. It emphasizes-Eommerce Application and Implementation through Business
Models and Technology Essentials.

CN 411 Networks management !

©¢alio! TIW!
Apply network management standard® WAN, LAN and Personal Area Networks
(SNMPv2&v3, NETCONF, IEEE 110730601, MIBIl, RMON1&2, MDIB), ASN.1 language
used for representing MIBs and management protocols, network management methods and
management tools (commerciahd open source), industry best practices, and case studies.
Software Defined Networks (SDN) architecture, its associated OpenFlow protocol, adjunct
services offered by the network security tools like Snort, Firewalls and IPS for protecting the
network seurity will be also introduced.

IS421 Decision Support Systems

°1Ai6) ¢c| ®B® O6UD
Problem solving, decisiemaking process , model building , types of computer based
information systems Approaches and techniques to construct and implemefifecivee
computerbased Decision Support Systems (DSS). Alternative software development tools or
generators of a DSS. The role of computational tools (simulation, optimization, statistical and
other quantitative models) and computer information systeniS, (M and ES) to support and
enhance the capability of the DSS. Discussion and analysis of real life case studies of integrated
DSS is stressed throughout the course.

1S422 Offices Automation!

©!°l® | "od &
Automation | L E U Dddtivitiés: providing libraries with their materials, paying invoices of
dealers andoublisher, stock registers,holdings; cataloging, mark, classification, CDSSIS,
Windows, VTLS, DOBIS LIPIS and Otherssirculation, selection anddissemination of
information;bibliographicservices referenceservices.
!
IS423 Information Security !

©¢+ Gamjua
Access control, Authenticationsecurity models, secretkey and public-key cryptography,
network security andapplicationtlayer security. Data base gicies, models and mechanisms to

ensure confidentidy, Integrity and availability Integrity models and mechanisms, mulivel
sewer databasedhnitectures, Inference problem.

IS424 Geographical Information SystemgGIS) !
clAajl ©¢+odam} 600



Define GIS, Use GIS to identify, explore, understand, and solve spatial prodiagructures

and basic functions, methods of data capture and sources of data, and the nature and
characteristics of spatial data and objects. Upon completion, identify GIS hardware components,
typical operations, products/applications, and differences betda&mbase models and between
raster and vector systems.

I1S425 Information Systems Design

©¢+ 6am! 60006 @b«
Discusses the planning, analysis, design, and implementation of cotbpsésl information
systems, focusing on the methodologies pratedures used in organizational problem solving
and systems development. Topics include the systems development life cycle; project
management; requirements analysis and specification; feasibility andermdit analysis;
logical and physical designrqtotyping; system validation, deployment, and postimplementation
review. Additional topics may include platform and database selection and integration issues,
CASE tools, endiser training, maintenance, and objedented analysis and design.

|$A431 Prgect !
AATmpUQ

5

See CS431 project course.
I

IT412 Network Analysis And Design

aCCREJIE 60 gDabh«o 0D
Types of computer networks: LANs, VLANs, and WANSs. Routing algorithms and routing
protocols. The network development life cycMetwork analysis and design methodology.
Network design issues: Manageability; Node placement and sizing; Link topology and sizing;
Routing; Reliability. Data in support of network design. Structured enterprise network design.
Hierarchical tree network digm: Terminal assignment; Concentrator location. Mesh topology
optimization. Traffic flow analysis. Analysis of loss and delay in networks. Network reliability

issues.
I

IT414Multimedia Systemd

OYeC 6! [Wala!
The theories and principles anultimedia, including topics on: source coders, linear predictive
coding, transforrmdomain coders, multimedia compression standards such as JPEG and MPEG
series, an overview of multimedia communication across networks, and basic multimedia content
analysid
IT421 Web Site Development

AQWa ! bpé! 1A D«

Flow-charting and pseudocode to build complete programs that can be ka#ed into modern
programming languagesklse elements of decision making, looping, control breaks, and arrays.
Language independent Object Oriented Programming will be introduced along with other
advanced topick.



IT422 Network Security !

nCCeRESIE Gk
Discussions of the need for network security, describe various threats, attach types and hashers.
Explain authentication, encryption. & encryption standard. Seksst, public nay algorithm
authentication protocols, digital certificate. Virtualvate network (VPN), secure sockets layer
(SSL). Firewalls, and firewalls topology, packet filters and proxy secures. Threats and couther
measures in centralized and distributed systems, communication security techniques cursed on
encryption, message ongi and mutual authentication, thirdparty and inter realm
authentication, case studies of security mechanisms and policies. Recent correlated software
package should be used through Iabs.

IT423Introduction to computer forensics and investigations

"6® A Yeuj! nQuek! > "+
The role of computer forensics in the business and private wdddtify some of the current
techniques and tools for forensic examinatiogiescribe and identify basic principles of good

professional practice for a forgin computing practitionerApply forensic tools in different
situations.

HU411 E-Business !
AT, 0AWT |
Basic concepts of-businessenterpriseresources planning business otthe internetbasics of

e-commerce development ofe- businessie-business requirementols for e- business; case
studies and applications.
|

CN41lntroduction to Routing and Switching!

0O %!-0'A " HDO "W+
ARP, Ethernet, IP Addressing, &ubnetting Review, CISCO I0S Basics, Bridge & Switch
Operations Bridge Types, Bridge Enhancements, Bridging Loops & Spanning Tree
Algorithm(802.1d) Network Layer/Routing Basics, Routing Tables Workstation Decision
Process, ICMP & ICMP Redirect, Basic ReutConfiguration, Convergence, Static vs. Default
Routes vs. Dynamic, Router Discovery Protocol, Routing Protocols, RIP Version 1, Routing
Loops & Solutions+Count tolSinity, Maximum, Split Horizon, Poison Reverse, Hold Down
Timers, Triggered Updates, RIV2, Routing vs. Routed Protocols, Autonomous Systems,
Exterior and Interior Gateway Protocols, OSPF, VLANs, VTP, STA implementation with
VLANS, Trunking, Access Control Lists ARP, Ethernet, IP Addressing, & Subnetting Review,
CISCO IOS Basics, Bridge &v@8tch Operations Bridge Types, Bridge Enhancements, Bridging
Loops & Spanning Tree Algorithm(802.1d) Network Layer/Routing Basics, Routing Tables
Workstation Decision Process, ICMP & ICMP Redirect, Basic Router Configuration,
Convergence, Static vs. DefauRoutes vs. Dynamic, Router Discovery Protocol, Routing
Protocols, RIP Version 1, Routing Loops & SolutiorsCount to ISinity, Maximum, Split
Horizon, Poison Reverse, Hold Down Timers, Triggered Updates, RIP V2, Routing vs. Routed



Protocols, AutonomousyStems, Exterior and Interior Gateway Protocols, OSPF, VLANs, VTP,
STA implementation with VLANS, Trunking, Access Control Lists.

CN412Network Protocols and E Commerce Technology

OAWIT p A "8616! OT'B«AY¥
This course covers two parts. The first part of the course covers the principles underlying the
interconnection of large numbers of computers and includes transmission technologies: Ethernet,
optical fiber, gigabit networks, cellular transmission d8chred. This course covers also the
network technologies: servers clients, access control, intranets, reliable message passing, and
interoperability. The second part of the course covers the electronic commerce technology.
Topics include: communication and werking, mobile ECommerce, and architecture of Web
systems, data interchange, electronic payments, and all relevant application tied to EC (virtual
stores, electronic government, etc...) with appropriate EC suites relying on appropriate tools like
php, ap, aspnet, etc. Student will be trained on the existing components and product related to
Cisco such as wireless networking, Switches, routers, etc. in addition with the products,
components and software of Heathkit educational systems for wirelesskietwor

CN41 System Administration!

TE
Introduction to basic system administration of networked UNIX systems, Review of UNIX and
& Hardware, Overview of basic PC hardware, Essential iAgtnative Tools and Techniques,
Startup and Shutdowrsystem boot process, administration utilities, and management of user

accounts and groups, Sharing System Files, Security, Print Services, Backup and restore, basic
networking.

MA321 Graph theory
©¢+ CAO; ORUD

Paths, Cycles, Trails, Eulerian Graphs, Hamiltonian Graphs, Bipartite graphs, Trees, Minimum
Spanning Tree Algorithms, Matching and covers, Maximuatciting in Bipartite Graphs, Cuts

and Connectivity, zonnected graphs, Network flow problems, FbBrdkerson algorithm,
Planar graphs; Coloring of graphs

CN422 Multimedia Networks and Applicationd

¢ ¢i |O«A "®¥%a-MEOYCC 0]
Types ofMultimedia Networks & their standard organizations & market. Requirements (User,
Commercial). Audio & Image & Video Coding and Transmission (covers JPEG, 4,261
MPEG, Others, Error Resilience, Transcoder). Underlying network functions (QoS/RSVP,
Multicag, RTP/RTCP, SDP, SAP, NTP, Caching, RTSP/HTTP Live). Synchronization &
adaptation (Jitter, Packet Loss, Playout, Congestion Control, Delay, SMIL). SIP (Basics, PSTN
Interonnect, Conferencing, General Telephony Elements incl. Dialplan, Emergency, Presence
Design). Other Standard Multimedia Protocols ( H.323 family, H.248/Mefgawibly,T.120,



IMS). Home Networks (UPnP, DLNA, HGI). IPTV (Overview, Retransmission, Channel
Switching, Service Discovery & Description, Remote Management, Content Guide, Content
Download, Headend). Special Applications solutions (Special Applications solutions: Global
Webcast, Digital Signage Broadcasting, Call Center, TelePresence)

CN414Advanced Linux System Administration and Networking

©¢8!16!A &£ d5uW| @B
Linux FoundationLinux Foundation TrainingDistribution DetailsObtaining Class Solutions
and Resourcesand Registration Linux Networking Concepts and ReviewDSI Model
Introduction and Upper Layer©SIl Model Transport LayeilOSI Model Network LayerOSI
Model Lower Layers Network Topology Domain Name SystemSystem Servicesand
Managing System Servicedletwork Configuration Runtime Network ConfiguratignBoot
Time Network ConfiguratiomndIntro to OpenVPNNetwork Troubleshooting and Monitoring
Network TroubleshootingClient-Side Troubleshooting
ServerSide TroubleshootingNetwork Monitoring Remote AccessRemote Access History
Intro to CryptographySecure Remote Accedlemote GraphicDomain Name ServicaBIND
(named) ServeandBIND Zone Coffiguration HTTP ServersApache Apache Configuration
Apache Virtual HostsApache SecurityAdvanced HTTP ServerdMod Rewrite Mod Alias,
Mod Status Mod Include and Mod Perl Performance ConsideratianEmail Servers Email
OverviewPostfixand Dovecd. File Sharing FTP, vsftpd rsync and SSH Based Protocols
Network File SystemsNFS and SMBJ/CIFS Introduction to Network SecuritySecurity
Concepts Security Practiceand Security Tools Firewalls TCP Wrappersnetfilter Concepts
Iptables CommangdManaging IPtableandAdvanced Firewalls

EE423High Speed Networks

"BAEO] "‘IY¢@/4©&¢6:I():
Nonrtheoretical introduction to higepeed and broadband networkingrinciples and the
technical fundamentals of the higlerformance technologies thetable the reliable delivery of
mediarich voice, video, and data services. ADSL/2/2+ and DOSIS technologies, the optical
network solutions based on SONET/SDH, 4SGNET, ATM, MPLS, WDM/DWDM, and
APON technologies.

CN424 Networks Performance !

"8 0®ITIE
An introduction to using nGenius Performandanager daily for operations personnmebenius
end users with the fundamental knowledge and skills needed to effectively monitor, analyze, and
report on application usage and performance in large eis@npde networks. The training will
prepare students to apply monitoring and troubleshooting techniques through guideehrhands

exercises, workfl ows and use cakes.
!

CN421 Ad-hoc and Sensor Networks



Definition of routing, auteconfiguration, clustering, topology management, quality of service
(QoS) reliable transport, energy conservation, mobility managemMAC, and service
discovery, fundamental security issues in wireless networks security topics includes:
confidentiality, privacy, integrity, spoofing signalintercept,key management and distribution
and control of fraudulent usage of networks.

CN422Network Simulation and Modeling!

"81]8! "3AVA vy
Introduction to simulatiortoncepts, discrete event simulation, random number generation, input
modeling; statistical analysis of simulation, computer networks simulation, Discrete time

Markov chains (DTMC), Continuous time Markov chains (CTMC), Queuinglets (M/M/1,
M/M/c/k, M/G/1), well-known network simulation packages sucms® and/or OPNET

EE423 Mobile and Wireless Networks!

86C 6!A "0iuNHMY ©¢8!16
Wireless and mobile networks, including wireless media access control protocols, wireless
network routing, congestio control, location management, mobile transport protocols and
quality of service in wireless network$4obile distributed application including mobile
middleware and object architecture, mobile transaction, remote execution and mobile RPC,
cache strategie for wireless networks. Other recent aresls ATMs and multimedia
communication suppott.

CN424 Network Design!

TE "8
Types of computer networks: LANs, VLANs, and WANSs. Routing algorithms ranting
protocols, The network development life cycle, Network analysis and design methodology,
Network design issues: Manageability; Node placement and sizing; Link topology and sizing;
Routing; Reliability, Data in support of network design, Structurggrprise network design,
Hierarchical tree network design: Terminal assignment; Concentrator location, Mesh topology
optimization, Traffic flow analysis, Analysis of loss and delay in networks, Network reliability
issued.

CN431 Project:
AAImIE

See CS431 project course.






