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3 Advanced Topics in Information Systems - | | - e glaall alii 8 dadia Cile guda ga IS 626
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3 Spatial Information Systems 43ilal) e glaal) alis GIS 600
3 Remote Sensing for GIS 41 ral) cila glaal) alill day (8 ladind) GIS 601
6 )

(Baina cilebu 12) 4 LAY &l ) jial)

daadiaal) cile L) aae J8all ea-u\ J8all ags
3 Spatial Databz;s\gsm[i)ﬁis;?rnétli\c/:r?nagement and Al il 51 58 5 ) 5 aghill 5 apancs GIS 611
3 Advanced Spatial Analysis and Modeling dadiial) ApilSal) Andaill g Jlail GIS 612
3 Advanced GIS Programming and Customization dadiial) A8) ral) e glral) alii gamadsy das GIS 613
3 Digital Cartography dad )1 L) o g5 Sl GIS 614
3 Spatial Data Sources and Acquisition 4ilsal) iyl pan jibaa GIS 615
3 Open and Distributed GIS Infrastructures da gidal) g ds j gall 48 hal) e glaall aliil ail) &) | GIS 616
3 Spatial Statistics (HSal) slaay) GIS 617
3 Spatial Decision Support Systems Ailsal) cl ) A asa akii GIS 618
3 GIS Organization and Project Management Ad)_aad) cila glaall alii cile g i 31) g alal GIS 619
3 Web and Mobile GIS Jgaaally cugll o 48 aal) cila glaal) alis GIS 620
3 Digital Photogrametry a8 )1 &y gaail) dalisal GIS 621
3 Crime Mapping and Analysis day ) Jail A away g Jalas GIS 622
3 Applied Remote Sensing day (8 i) il GIS 623
3 Medical GIS dphal) 48) pad) e glaal) alii GIS 624
3 Research Seminars in GIS - | | - 48l _aal) il glaall alii B dda ) cilalal) GIS 625
3 Advanced Topics in GIS - | | - 48l cila glaal) ki B dadliia e guda g4 GIS 626
3 Research Seminars in Remote Sensing - | | - 3 oo ladin) b dfiayd) il GIS 627
3 Advanced Topics in Remote Sensing - | | - 3 o Jadind) B dadia Cile gu 50 GIS 628
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3 Foundations of Modern Networking sl il bl IT 600
3 Advanced Signal Processing daaiiall ) JLEY) dadlaa IT 601
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daadiaal) cile L) aae J8all ea-u\ J8all ags
3 Advanced Image Processing dadiial) ) gual) dallaa IT611
3 Advanced Computer Interfaces dadiial) quulal) cilgal ga IT 612
3 Network Security Protocols Al el <N g8 g9 2 IT 613
3 Network Algorithms and Simulation Techniques Blslacal) il g CSudd) e j )53 IT 614
3 Data Compression Techniques i) Jaitud il s IT 615
3 Advanced Network Programming dadiial) A A g IT 616
3 Real Time Systems il a3l alad IT 617
3 Coding Theory Sl &g s IT 618
3 Automatic Speech Recognition Al Je AV i jail) IT 619
3 Wireless and Mobile Networks 4 il g ASladll) clSadd) IT 620
3 Advanced Embedded System daditial) daadal) alall IT 621
3 Advanced Computer Graphics palial) adadly an ) IT 622
3 Cryptography A IT 623
3 Cloud Computing Infrastructure and Services Aol L gal) cladd g JS2 IT 624
3 Medical Imaging bl et IT 625
3 Virtual Reality (a8 ad) gl IT 626
3 Research Seminars in Information Technology - | | - cila glaall Lia ol i€ 8 dfia ) sy IT 627
3 Advanced Topics in Information Technology - | | - cila glaall L gl iS5 A dadiia e guda 94 IT 628
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3 Applied Computational intelligence in operations research | asascibleal) &igay b oleal) g3 il DS 600
and Decision Support JA
3 Decision Theory and Analysis VAN Ay i g Julas DS 601
6 )
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3 Strategic, Risk, and Crisis Management e 3¥) 8 1a) g phaliall g dpadl i) 3 1ay) DS 611
3 Applied Project Management il g pdal) 3 )} ciliydas DS 612
3 Advanced Optimization Ladiia 43000 DS 613
3 Advanced Stochastic Programming dadiial) Ayl guad) dana sl DS 614
3 Advanced Decision and Game Theory dadita iy jlaall g <)) Al il DS 615
3 Advanced Application in Modeling and Simulation BlSlaall g dadail) (b dasiia il DS 616
3 Service Science, Management and Engineering dadil) agle duuria 93 )) DS 617
3 Quality Management 8agadl 30 DS 618
3 Executive Decision Making 42400 o ) A Ja) DS 619
3 Sustainability in Supply Chain Management Ll Adeas 3 A da)ain) DS 620
3 Research Seminars in Operations Research - | | - cibleal) &gy B Adal) Cldlal) DS 621
3 Advanced Topics in Operations Research - | | - cibleal) &igay B dadiia Cile gua ga DS 622
3 Research Seminars in Decision Support - | |- AN aea A ddal) cililal) DS 623
3 Advanced Topics in Decision Support - | |- Al as A8 dadiia Cle guda ga DS 624
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3 New Directions in Formal M.ethods and Theory of bl A T i geal) (3l b sl clalady) | CS 700
Computation i
3 New Directions in Adva_nced Mathematics and Rl claa s sl g bl ) b Aol clalal) | CS 701
Algorithms )
6 )
(Padina cilelu 12) 4y LAY ) j8all
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3 Advanced Complexity Theory dadiial) aghanl) 4y s CS 711
3 Advanced Natural Language Processing piiie dpdal) el dallaa CS 712
3 Advanced Computer Human Interaction Design adital) ) ualal) pa Al Jo Wl aranal CS 713
3 Advanced Parallel Algorithm Design and Analysis palial) (g 31 sal) Guiluaad) Jalali g aranal CS 714
3 Advanced Soft Computing adiia 43 yall dpu gal) CS 715
3 New Directions in Bioinformatics 4y gad) Al glaall (2 Alpaad) clalacy) CS 716
3 Advanced Multi-Agents Systems pdiia Sasmial) ¢3S o) akis CS 717
3 Advanced High-Performance Computing AR de el i lileaal) CS 718
3 New Directions in Artificial Intelligence SLbaY) elS}) 8 daal) clalaiy) CS 719
3 New Directions in Compiler Design Cilan siall araiai & Agaal) Clalady) CS 720
3 Research Seminars in Computer Science - 11 I - Galal) o gle 8 dfiay) cildlal) CSs 721
3 Advanced Topics in Computer Science - 11 I - Guilald) agle b dadiia Cile guda 94 CS 722
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3 Quantitative Methods in Information Systems Cla glaal) alai 3 dsasl) cudlud) IS 700
3 Systems Thinking and Modeling for Information Systems ila glaal) AaliiY dalailly psiil) alii IS 701
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3 Enterprise Architecture Cilins gal) A IS711
3 Leading Change ol 3Ll IS 712
3 New Directions in Software Engineering Sl ) dwain (8 Aol clalady) IS 713
3 Software Requirements Analysis il yal) cilalhaia Judas IS 714
3 Formal Information Systems 4 gual) e glaal) ki IS 715
3 Advanced Database Management and Administration dadiial) i) 30) g8 B 18] g aulals IS 716
3 Data Warehousing and Mining bl e i) g ¢y 333l IS 717
3 Information Systems and Cyber Security Cui fY) e el g Cila glaal) alis IS 718
3 Big Data Analytics and Data Science L) a gle 98 ) Gl CBllas IS 719
3 Information Systems Auditing il glral) ali 3845 IS 720
3 Information Systems Quality Assurance ila plaal) alii 3392 Gl IS 721
3 Business Process Modeling and Workflow Systems G2l aliiy Jlee) liles dalad IS 722
3 E-business Technologies and Applications A g A Jlas Y iyt g L 5l 5385 IS 723
3 Advanced Information Retrieval dadiial) cila glaall pla i) IS 724
3 Research Seminars in Information Systems - 1 I - cilaglaal) aldi & dfiagl) cililal) IS 725
3 Advanced Topics in Information Systems - 11 I - Glaslaal) alai b dasiia Cile gua g4 IS 726
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3 GIS Theories, Models and Issues Al gal) claglaal) alii Ll pilaig iy ki | GIS 700
3 Advanced Spatial DAactI?T?i?\siEs}t[r)aetsilog::’ Management and il gl il 51 58 51005 iy asascd | GIS 701
6 e
(Padina Cilelu 12) 4y LAY <l j8all
daalnal) cileluddl aac Al Al J8al) a6S
3 Spatial Data Mining Al il Gadadial GIS 711
3 Spatial Cognition and Computing Lo gall g (AlSal) & paY) GIS 712
3 Spatio-Temporal Data Modeling Al ) Algal) cililnl) Aalad GIS 713
3 Raster Analysis and Modeling LAl clilll Aalaill g Juladl) GIS 714
3 Network Modeling Using GIS 4 gal) claglaall alii aladinly cilSadl) dadad | GIS 715
3 Geocomputation 48 jral) cllual) GIS 716
3 Spatial Big Data dadual) dilsall cility GIS 717
3 GIS and Cyber Security G AN e a5 Al aall cila slaal) alii GIS 718
3 Advanced Digital Remote Sensing pilile 2y o Jladiu) GIS 719
3 Cloud GIS dlad) 481 had) cila glaal) alis GIS 720
3 Spatial Data Integration Ailal) i) Jalss GIs 721
3 Radar Remote Sensing SN day (e i) GIS 722
3 Microwave Remote Sensing iy g 9 Sad) aladialy day (o i) GIS 723
3 Remote Sensing Data Analysis day (e Jladiu) Clily Jalas GIS 724
3 Research Seminars in GIS - |1 I - 48 aal) cilaghaal) alad & dfay) clilall | GIS 725
3 Advanced Topics in GIS - 11 11 - &) gl cilaglaal) alii 8 dadiia Cle gaga | GIS 726
3 Research Seminars in Remote Sensing - 11 I - 20 0 jladin) 8 4 ) cilblal) GIS 727
3 Advanced Topics in Remote Sensing — 11 I - a2y 08 Jadia) (A dadliie Cile gl ga GIS 728
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3 Advanced Computer Networks dadiial) aulal) cilSed IT 700

3 New Directions in Signal Processing Gl LEY) Aallea (8 Al cilalagy) IT 701
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3 New Directions in Image Processing ssall dAallaa & Agaal) cilalady) IT711
3 New Directions in Embedded Systems daatal) plail) A Lpasd) clalasy) IT 712
3 Advanced Network Security paiial) CilSuEY) ¢yl IT 713
3 Advanced Topics in Robotics and Computer Vision ks ! owiifw o page IT714
3 Advanced Multimedia Systems dasitial) Sasaiall Jailus gl) alis IT 715
3 Secure Network System Design dal A aUAS azanat IT 716
3 Advanced Speech Processing dasiiad) 23! Apllaa IT 717
3 Modern Computer Architecture Epaal) qulal) 4y jlara IT 718
3 Wireless Sensor Networks Al cilenal) Sl IT 719
3 Advanced Pattern Recognition daaitial) blaiy) o i il IT 720
3 Cyber Security: Concept, Theory and Practice Gbil) g 4B g o ggdal) s Y e () IT 721
3 Internet of Things sl ey IT 722
3 Research Seminars in Information Technology - 11 1 - e gleall L 515385 8 dfia) ldlal) IT 723
3 Advanced Topics in Information Technology - 11 1 - e slrall L 5l 5385 8 dadiia il gua ga IT 724
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Advanced Computational intelligence in operations as g blant) &igay 8 asfial) leal) plS3)
3 .. . i DS 700
research and Decision Support JA
3 Advanced Decision Support Methodologies dadiial) ) Al aoa Sliagia DS 701
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3 Applications of Adva.nFed Operations Research and Radiia ) il o g clglanl ¢ gag il DS 711
Decision Support
3 Strategies and Planning Management bl fa) g Jashadll) 5 l0) DS 712
3 Advanced Forecasting Techniques Aadfial) 3iil) s DS 713
3 Advanced Scheduling Techniques dadiial) A ganl) ik DS 714
3 Advanced Computer Simulation Techniques dadiial) Guulal) BlSlaa il DS 715
3 Advanced Topics in Decision Analysis DAY Jalad 8 dasiia e guda ga DS 716
3 Advanced Models of Operations Research and Decision Rasiial) ) il a3y clglandl s gag el DS 717
Support
3 Research Seminars in Operations Research - 11 I - claland) & gay & dfiayl) il DS 718
3 Advanced Topics in Operations Research - |1 I - llaad) &gay b dadiia Cle guda g4 DS 719
3 Research Seminars in Decision Support - |1 11 - AN asa 8 dfiayl) cildlal) DS 720
3 Advanced Topics in Decision Support - 11 - A a8 dadiia Gl g ga DS 721

-45- (2018 — Liall cilufyal) s 0)



Baainall cile Lo alaly o)) daals cilagleally cilscilad) A8t L4040 Aaid)

=

Lald
o) Al <y tall palall (g giaall

_46-

(2018 — Lial) ciludal) dls,z0)



Baainall cile Lo alaly o)) daals cilagleally cilscilad) A8t L4040 Aaid)

Aalal) il jiall alal) (s ginall

ialal) ¢l ) jia Cia g

GN600: Research Methodology and Scientific Writing

Lpalal) AUl 5 Eiall Apagia
This course introduces the principles and mechanics of technical and scientific academic writing
skills, philosophy of science, research methods and scientific methodologies for persons studying or
working technologies or sciences. Students will learn research essentials and specific
communications skills associated with reporting technical information and will write a series of
papers ranging from process description and feasibility reports to a research project, to be reported
orally. The academic writing class is an intensive analysis of the principles of excellent academic
writing for scientists preparing a range of texts including research papers, conference proposals,
conference posters, book chapters, technical reports, dissertations.

GN601: Problem Solving: Methods, Programming and Future Concepts

Llial) asalial) g daca ) cullaad sedISEal Ja
This course offers a comprehensive foundation in the science of programming. It gives the student a
strong basis for developing the computer applications of today and tomorrow and for conducting
innovative research and promoting development. The core of the course covers three main areas of
computing science: Algorithms including artificial intelligence, machine learning and optimization;
Logic including applications in hardware and software verification; Programming languages with
underlying principles, implementation techniques and advanced programming techniques.
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CS511: Compiler Design

Structure of compiler, lexical analysis, lexical patterns, deterministic & Nondeterministic finite
automata, scanner, construction, limits of regular languages, parsing, derivations, parse trees,
operator precedence, ambiguous grammars, table construction, hierarchy of context-free languages,
context sensitive analysis, procedure abstraction, introduction to code generation, code shape and
arithmetic expressions, code optimization and static analysis, data- flow analysis, data-dependence
analysis, transformations, taxonomy, scalar transformations, postpass optimizations, instruction
selection instruction scheduling, register allocation.

CS512: Bioinformatics

4 sl 4la slaal)
The course introduces the role of computer science in biology and presents algorithms and
techniques used in bio-sequence analysis, gene data analysis, protein structures, and protein
networks and their analysis.

CS513: Operating Systems

Juradal) ?k.n
This course will provide an introduction to operating system design and implementation. The course
will start with a brief historical perspective of the evolution of operating systems over the last fifty
years, and then cover the major components of most operating systems. This will include: Computer
system structures, Operating system structures, Process and Process management: process
synchronization and mutual exclusion; two- process solution and Dekker's algorithm, semaphores
(producer- consumer, readers-writer, dining philosophers« etc.), Interposes communication, Process
synchronization, Deadlocks, thread managementc CPU scheduling: multiprogramming and time-
sharing, scheduling approaches (SJF, FIFO« round robin, etc.), Memory hierarchy and management:
with and without swapping, virtual memory-paging and segmentation, page replacement
algorithms, implementation., Virtual memory, Secondary storage management, /O device
management , File system: interface and implementation, FS services, disk space management,
directory and data structure, Protection and security, and Case studies: Linux and Windows.

CS514: Artificial Intelligence

S lbaY) sl
This is an introductory Al course. Topics will include Artificial and human intelligence« overview
of Artificial Intelligence, basic problem-solving strategies, heuristic search, problem reduction and
AND/OR graphs, domains of Al- symbolic processing: semantic nets, modeling model based
reasoning, frames. Knowledge Representation, representing knowledge with If- Then rules.
Inference Engines, inference techniques: implication, forward and backward chaining, inference
nets, predicate logic, quantifiers, tautology, resolution, and unification. rule based systems:
inference engine, production systems, problem solving, planning« decomposition, and basic search
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techniques. Al languages: symbolic and coupled processing prolog: objects and relations,
compound goals, backtracking, search mechanism, dynamic databases, lisp, program structure and
operations, functions, unification, memory models. Fields of Al: heuristics and game plying,
automated reasoning, problem solving« computational linguistics and natural language processing,
computer vision, intelligent agents« robotics Al based computer systems: sequential and parallel
inference machines, relation between Al and artificial neural nets, fuzzy systems.

CS515: Computer Systems Performance

wlﬂ\eﬁi;\.\i
The course focuses on principles of the quantitative evaluation techniques for computer system
hardware and software, emphasizing the establishment and analysis of performance criteria.
Deterministic and stochastic methods will be discussed. The goals of the computer systems
performance analyst, the fundamental techniques used to study the performance of computer
systems, and the advantages and disadvantages of the different techniques. You also will be
introduced to the concept of performance debugging.

CS516: Complexity Theory

i) &y a3
Provides an introduction to some of the central ideas of theoretical computer science, including
circuits and decision trees, finite automata, Turing machines and computability, efficient algorithms
and reducibility, the P versus NP problem, NP-completeness, the power of randomness,
cryptography and one-way functions, computational learning theory, and quantum computing.
Examines the classes of problems that can and cannot be solved in various computational models.

CS517: Parallel Algorithm Design and Analysis

4 ) gl ciba J ) g3 Jalat g azacal
The course provides a modern introduction to design, analysis and implementation of sequential and
parallel algorithms. In particular, the course is based on a pragmatic approach to parallel
programming of message-passing algorithms

CS518: Selected Topics in Computer Science

WN‘@&@SJ\J&AQLGJ&JA
Selected Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of computer
science. Topics chosen for study will be by arrangement with the department.

CS530: Diploma Project

pslall ¢ g yial
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 will be conducted.
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CS600: Advanced Formal Methods and Theory of Computation

Ladiial) cllual) 4y a5 4y ) gaal) (3 skl
This course emphasizes theoretical models of computation and their analysis. The aim of analysis is
to identify and prove the capabilities and limitations of particular models of computation. It is
shown that there are problems that are unsolvable, that is, there are questions that cannot beans
wired by any model of computation. Limits on computation in the context of resource bounds are
also investigated. Techniques(reductions) are developed to show that one model of computation is
equivalent in power to another or that it is different in power from another. Models of computation
that are covered include finite automata, pushdown automata, and Turing machines. Some
complexity theory is covered as well.

CS601: Advanced Mathematics and Algorithms

dadial) cilpa ) ) i) 5 chaualy )
This course enables students to strengthen and increase the understanding of mathematics with
special emphasis on computer science applications. Topics include propositional Logic, predicate
Logic and quantification, methods of proof, sets and functions, arithmetic algorithms, growth of
functions, computational complexity of algorithms, integer properties and matrices, mathematical
induction, recursion, sequences and summations, program correctness, graphs and its applications,
trees and its applications, languages and grammars, finite-state machines, automata and language
recognition and Turing machines

CS611: Advanced Analysis of Algorithms

palial) Cila ) gad) Jelas
An advanced study of algorithms and data structures. Analysis of algorithms, space and time
complexity, and the NP classes will be considered. Significant illustrative individual or group
programming projects are required. Examples may be drawn from heuristic programming,
encipherment, natural language processing, object code generation, combinatorial analysis,
graphics, robotics, relational databases, or other algorithmic issues of current importance.

CS612: Advanced Artificial Intelligence

pditial) o lkiaY) LAl
These topics will extend existing knowledge about search, machine learning, reasoning, and
situated action. Some topics are required; others may be negotiated with the class. Topics may
include planning, probabilistic reasoning, reinforcement learning, evolutionary computation,
advanced neural networks, natural language processing, constraint satisfaction, reactive systems,
knowledge-based learning, robotics, vision, emergent behavior, and intelligent multiagent systems.

CS613: Cryptography and Computer Security

ulal) dlas g il
The class will focus on the study of secure multiparty computation. Informally, these are general
protocols among two or more parties, where all parties want to maintain the privacy of their inputs
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and prevent other parties from disrupting the correct execution of the computation (for example,
think of voting protocols, auctions, computing the average salary of the participants, playing black
jack, etc.). Indeed, secure computation can be viewed as encompassing, in some sense, every other
cryptographic task as a special case, and general plausibility results (protocols for secure
computation of any functionality) are among the most important results in cryptography.

CS614: Advanced Operating Systems

paiial) Jadal) alai
The core of the course contains concurrent programming (threads and synchronization), inter-
address communication, and an introduction to distributed operating systems. Other topics may be
added, especially in conjunction with related programming projects. Such topics include memory
management (especially virtual memory subsystems), dynamic libraries, “avantgarde” kernel
architectures (microkernels, exokernels), and file systems (e.g., log-structured file systems).

CS615: Advanced Compiler Design

pdiial) clay yial) avanai
Built upon basic compiler knowledge, this course covers advanced materials on compiler principles
and techniques, including data-flow analysis, basic compiler optimizations, SSA, pointer analysis,
localization and parallelization optimization, and recent progresses on program analysis &
optimization. Students are required to work on a project to implement a new analysis or
optimization, or use materials learned in class to solve a practical problem. A prerequisite to the
course is to undergraduate course on compiler principles or techniques.

CS616: Evolutionary Algorithms

Aol cibga 3 ) 530
Evolutionary computation (EC), neuro-computation (NC) and fuzzy logic (FL), are considered as
three major components of the so called soft computing. The main idea of soft computation is to
make decisions based on rough (incomplete, noisy, uncertain) data. The computing technology
which make decisions based on clean, clear and complete data is often called hard computing,
although researchers in this field are not hard at all (actually, they are the most intelligent and
flexible people in the world). Actually, the human brain is a computing machine consisting of two
parts. The left part is good at hard computing (logical thinking), and the right part is good at soft
computing (heuristic thinking). During the last half century, we developed a lot of computers for
assisting the left part of the brain. In this century, we will put more energy to make computers to
assist the right part of the brain.

CS617: Machine Learning

AV alas
Machine Learning is concerned with computer programs that automatically improve their
performance through experience. Machine Learning methods have been applied to problems such as
learning to drive an autonomous vehicle, learning to recognize human speech, and learning
strategies for game playing. This course covers the primary approaches to machine learning from a
variety of fields, including inductive inference of decision trees, neural network learning, statistical
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learning methods, genetic algorithms, Bayesian methods, explanation-based learning, and
reinforcement learning.

CS618: Programming Language Design

KA.AJE\S\ <ilad Azl
This course is an introduction to the principles which underlie the definition and implementation of
programming languages. Study of modern programming language paradigms (procedural,
functional, logic, object oriented). Introduction to the design and implementation of programming
languages including syntax, semantics, data types and structures, control structures, and run-time
environments.

CS619: Advanced Bioinformatics

daniial) 4y gaal) Asila glaall
This course covers the algorithmic and machine learning foundations of computational biology
combining theory with practice. It covers both foundational topics in computational biology, and
current research frontiers. It also studies fundamental techniques, recent advances in the field, and
work directly with current large-scale biological datasets.

CS620: Neural Computation

dpuand) cilibuall
Neural Computation is an area of interdisciplinary study that seeks to understand how the brain
computes to achieve natural intelligence. It seeks to understand the computational principles and
mechanisms of intelligent behaviors and mental abilities — such as perception, language, motor
control, and learning — by building artificial systems and computational models with the same
capabilities. This course explores how neurons encode and process information, adapt and learn,
communicate and compute at the individual level as well as at the levels of networks and systems. It
will cover basic concepts in computational and neuronal modeling, information theory and coding,
neural networks and learning, neural data analysis and decoding, signal processing and system
analysis, statistical learning and probabilistic inference. Concrete examples will be drawn from the
visual system and the motor system, including brain computer interface and neural decoding.
Students will learn to perform quantitative analysis and perform computational experiments using
MATLAB. No prior background in biology is assumed.

CS621: High Performance Computing

1) e du gal)
This course will introduce students to the design, analysis, and implementation, of high
performance computational science and engineering applications. The course focuses on advanced
computer architectures, parallel algorithms, parallel languages, and performance-oriented
computing. Students will develop knowledge and skills concerning:

CS622: Natural Language Processing

dahl) clall) Aallaa
Natural Language Processing addresses fundamental questions at the intersection of human
languages and computer science. How can computers acquire, comprehend and produce English?
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How can computational methods give us insight into observed human language phenomena? In this
course, you will learn how computers can do useful things with human languages, such as translate
from French into English, filter junk email, extract social networks from the web, and find the main
topics in the day's news. This course covers, how computational methods can help linguists explain
language phenomena, including automatic discovery of different word senses and phrase structure.

CS623: Computer Human Interaction Design

Y Galad) g ey Jo Uil asanat
The course is intended to introduce the student to the basic concepts of human-computer
interaction. It will cover the basic theory and methods that exist in the field. The course will unfold
by examining design and evaluation. Case studies are used throughout the readings to exemplify the
methods presented and to lend a context to the issues discussed. The students will gain principles
and skills for designing and evaluating interactive systems. Among the topics studied are the design
and evaluation of effective user interaction designs, including principles and guidelines for
designing interactive systems. Additionally, much emphasis is given to the development process for
user interaction designs as an integral, but different, part of interactive software development. User
interaction development activities include requirements and task analysis, usability specifications,
design, prototyping, and evaluation. It is a goal of this course to help students realize that user
interface development is an ongoing process throughout the full product life cycle and developing
the human-computer interface is not something to be done at the last minute, when the “rest of the
system” is finished.

CS624: Web Mining

G o) Cppal
This course introduces techniques of mining information from the web. It includes studying data
sources on the web, and personalization techniques. It also covers basic and advanced techniques
for text-based information systems: efficient text indexing; Boolean and vector space retrieval
models. It includes web search strategies and web metadata; text/web clustering, classification and
text mining. Research directions in web mining will be also discussed.

CS625: Research Seminars in Computer Science — |

| — calad) agle & 4dayd) cllal)
The course consists of formal lectures and the discussion of research papers appearing in the current
literature in topics not covered by other courses. Student synthesizes their material and prepares
written and oral presentations. Students produce a literature survey paper and a research proposal on
the specified topics. They then can execute their research with objective of producing a journal-
quality paper. Topics chosen for study will be by arrangement with the department.

CS626: Advanced Topics in Computer Science — |

| — calad) agle A dasiia Cile gia ga
Advanced Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of computer
science. Topics chosen for study will be by arrangement with the department.
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CS700: New Directions in Formal Methods and Theory of Computation

gl Ayl el (31 B Apanl) ALY
The course covers advanced topics including: non-regular languages, multi-tape Turing machines,
decidability, the halting problem, reducibility, incompressible strings and randomness, winning
strategies for games, and advanced topics in complexity theory.

CS701: New Directions in Mathematics and Algorithms

ilaa ) ) g cildaly ) 8 Apaal) cilalady)
The course covers advanced mathematics including: iterative solutions of nonlinear system of
equations, methods for solving linear systems of equations, and analysis of computational errors.
Curve fitting using least square method will also be covered. The course also covers advanced
topics in algorithms including: NP-hard, NP-complete problems and Instances, randomization,
approximation, and semi-definite programming to solve them. Bloom filter, stream programming,
game theoretic techniques, geometric algorithms, and approximate counting may also be
considered.

CS711: Advanced Complexity Theory

Ladiial) addetl) 4 a5
This course considers computational models and mathematical formalism for reasoning about the
resources needed to carry out computations and the efficiency of the computations that use these
resources. We will begin by briefly brushing up on some background in elementary set theory and
discrete math. Then we will introduce computation and study the Turing machine model and study
both complexity and computability using this model.

CS712: Advanced Natural Language Processing

pdiia Lapdal) cilall) dallae
This course presents the analytic and quantitative methods used in natural language processing and
understanding. It reviews the traditional analytic techniques for processing natural languages and
discusses advanced algorithms for parsing and discussing the shortcomings of the analytic
techniques. The course will also deal with the statistical language processing techniques at the level
of morphology, syntax, and semantic, and its relation with current research in other linguistic
techniques such as statistical machine translation. The problems of statistical processing techniques
will also be discussed.

CS713: Advanced Computer Human Interaction Design

pdiial) V) lald) pa Al Jo W) asasal
This course will introduce you to the structure of communication between human and computers.
User's models, interface styles, the effect of user's capabilities and limitations on the interaction as
well as the strength and limitations of interaction devices. Provide opportunity to evaluate a system
by applying experimental methodology and to appreciate the HCI role in Software Engineering.
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CS714: Advanced Parallel Algorithm Design and Analysis

paiiall g 3) gall Gibead) Julal g avacal
This course is about the design and analysis of algorithms. We study specific algorithms for a
variety of problems, as well as general design and analysis techniques. Specific topics include
searching, sorting, algorithms for graph problems, efficient data structures, lower bounds and NP-
completeness.

CS715: Advanced Soft Computing

daaiiall 43 yal) A gall
The course covers the following. Type-2 Fuzzy sets. Embedded fuzzy sets. Rough sets. Rough-
Neural computing. Rough-fuzzy hybridization. Granular Computing. Flexible neuro-fuzzy systems.
Near sets. Grammatical evolution. Immune systems. Mathematics of soft computing. Advanced
applications of soft computing.

CS716: New Directions in Bioinformatics

4 gaad) Agila glaall A Ayaad) cilalay)
The course covers: molecular biology; problems and challenges in bioinformatics; sequence
analysis; prediction of protein structure, interaction and localization; gene expression analysis;
pathway analysis; classification and dimensionality reduction of gene expression data, classification
of cancer using diagnosis data, HMMs applications in bioinformatics.

CS717: Advanced Multi-Agents Systems

pdiia Sasnial) IS gl) alai
The course covers advanced topics in multi-agent systems. It includes abstract architectures for
intelligent agents, concrete architectures for intelligent agents, agent-programming languages of
multi-agents, multi-agent environments, agent’s communications, agent interaction protocols,
societies of agents, and search algorithms for agents, distributed problem solving and planning,
learning in multi-agent systems.

CS718: Advanced High-Performance Computing
ARAY Ao padl 1d clilusad)

This course will introduce students to the design, analysis, and implementation, of high-
performance computational science and engineering applications. The course focuses on advanced
computer architectures, parallel algorithms, parallel languages, and performance-oriented
computing. Students will develop knowledge and skills concerning:

 the key factors affecting performance of computational science and engineering (CSE)

applications, and
« mapping of applications to high-performance computing systems, and
« hardware/software co-design for achieving performance on real-world applications.

CS719: New Directions in Artificial Intelligence

Sl plsil) B dpaal) clalay)
This course will review basic knowledge modeling and representation and search techniques, and
then will introduce advanced topics in artificial intelligence, including knowledge discovery;
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semantic web technologies; ontology engineering, handling uncertainty, and distributed artificial
intelligence. Areas of application can be also investigated such as text mining, social networks, etc.

CS720: New Directions in Compiler Design

e siall asacal (B Adpaal) clalasy)
Study of the techniques for translating conventional programming language source into executable
machine codes. Topics include: lexical analysis, syntactic analysis and parsing, static and runtime
storage management, and code generation.

CS721: Research Seminars in Computer Science - 11

I - culal) agle B ddal) clital)
The course consists of formal lectures and the discussion of research papers appearing in the current
literature in topics not covered by other courses. Student synthesizes their material and prepares
written and oral presentations. students produce a literature survey paper and a research proposal on
the specified topics. They then can execute their research with objective of producing a journal-
quality paper. Topics chosen for study will be by arrangement with the department.

CS722: Advanced Topics in Computer Science - 11

11 -Wbl\?jsgé;\.nﬁhﬁ&y.b}a
Advanced Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of computer
science. Topics chosen for study will be by arrangement with the department.
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I1S511: Data Mining for Business Analytics

Jlas) Jaladt clilull e i)
Students will examine how data analytics technologies are used to improve decision-making.
Students will study the fundamental principles and techniques of mining data, and we will examine
real-world examples and cases to place data-mining techniques in context, to improve your data-
analytic thinking, and to illustrate that proper application is as much an art as it is a science. In
addition, we will work hands-on with data mining software. After taking this course you should: (1)
Approach business problems data-analytically. Think carefully and systematically about whether
and how data can improve business performance, to make better-informed decisions. (2) Be able to
interact competently on business analytics topics. Know the fundamental principles of data science
that are the basis for analytics processes, algorithms, and systems. Understand these well enough to
work on data science projects and interact with everyone involved. Envision new opportunities. (3)
Have had hands-on experience mining data. Be prepared to follow up on ideas or opportunities that
present themselves, e.g., by performing pilot studies.

1S512: Business Intelligence

Jlas Y ¢1d
This course covers the key concepts and applications of business intelligence (BI). Business and
technology drivers are explained in order to provide students with the proper context in
understanding how Bl can provide business value and help companies use technology effectively in
managing their businesses. An overview that includes the uses and users of business intelligence, as
well as the type of applications and tools that may be deployed, help students better understand the
business intelligence project lifecycle. Additional topics that complement the understanding and
application of business intelligence such as data warehousing (DW) are introduced. Using practical
examples and hands-on exercises with real life applications present an opportunity to effectively
illustrate technical concepts and techniques used in Bl. By providing an opportunity to gain both
business and technical perspective, students are better equipped to appreciate in ways information
technologies can be implemented to drive business results.

1S513: Database Management and Administration

bl 3o 68 5 ) g andai
This course will cover disk storage, basic-file structure, hashing techniques, indexing structures for
files, transaction processing concepts and theory for databases with main schedules for
recoverability, schedules for serializability, and transaction support in SQL. Concurrency control
techniques will be also covered such as timestamp ordering, multi-version concurrency control
techniques, validation concurrency control techniques, granularity of data items and multiple
granularity locking. The course will also cover database recovery techniques such as NO-
UNDO/REDO recovery, recovery techniques based on immediate update, shadow paging, and
ARIES recovery algorithm.
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I1S514: Principles of Information Assurance, Security and Privacy

la slaall Glasda g ¢jlal g Ay o (g3la
This course is a survey of the fundamental elements of computer security and information
assurance. Topics may include confidentiality, integrity, and availability; security policies;
authentication; access control; risk management; threat and vulnerability assessment; common
attack/defense methods; ethical issues. Course topics include leading practices for information
security and assurance governance and risk management; network architecture and design of
systems to maximize assurance; business continuity, disaster recovery planning, resiliency; data
privacy risks and laws; understanding legal, investigation, information-security incident response
and management processes; and developing secure application software.

1S515: Cloud Computing and Data Technologies

libal) il § dutasd) duw gal)
This course will cover data technologies for cloud computing infrastructure. The course includes:
cloud computing layers and cross layer functions, basic infrastructure and reference model of cloud
computing for organizations. The course will also cover: deployment models and solutions for
building a cloud infrastructure, business continuity and cloud service availability, fault tolerance
mechanisms for cloud infrastructure, data protection solutions, key design strategies for cloud
application resiliency.

1S516: E-Business System Strategy

A g S JLaed) i Andl i
This course focuses on business process redesign and change the management in the context of e-
business. Topics include impact of e-business on business models, channel relationships and the
value chain, integration of emerging technologies with legacy systems, functional and inter-
organizational integration, and transaction cost issues. Applications include supply and selling chain
management, customer relation management, enterprise resource planning, e-procurement, and
knowledge tone applications.

I1S517: Information Systems Analysis and Design

Slaglaal) aldi aranat g Julas
The course includes a short introduction to systems analysis and design. In titles it contains an
introduction to systems development and the organizational and business context of systems
development, approaches to systems development and project management methodologies, models,
tools and techniques applied to information systems, systems analysis activities through how to
define, prioritize, and evaluate requirements of an information system, essentials of systems design
including the system’s hardware, software, network environment and user interface. More advanced
systems design concepts are discussed like object-oriented design and making the system
operational through implementation, software testing and deployment issues. Students study the
design of both functional and structural aspects of software that is of sufficient size and complexity
as to require the efforts of several people for many months. Modelling languages are used to explain
the information systems. Current trends in system development are highlighted.
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1S518: Selected Topics in Information Systems

Cila glaal) alaS 33 il Cile gua ga
Selected Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of Information
Systems. Topics chosen for study will be by arrangement with the department.

1S530: Diploma Project
skl g 9 ke

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 will be conducted
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1S600: Advanced Database Systems

dakial) ciliLgl) ac) 68 alas
This course will cover object and object relational database systems, complex type structures for
objects and literals, encapsulation of operations and persistence of objects, types of database
hierarchies and inheritance. The course will also cover object database extensions to SQL that
includes: user-defined types and complex structures for objects, object identifiers using reference
types, object data management group (ODMG) that includes: object definition language, object
query language, and bindings to object oriented programming. The course will also cover extensible
markup language (XML) that includes: structured, semi-structured and unstructured data, XML
hierarchical data model, XML documents, and XML schema, storing and extracting XML
documents from databases.

1S601 Advanced Software Engineering

daaiiall ciliaa ) dwria
The course aims to develop the broad understanding of the discipline of software engineering by
considering the wider systems engineering context in which software plays a role. It aims to
examine the concepts and techniques associated with several advanced and industrially relevant
topics, relating to both the product and processes of software engineering. It seeks to complement
this with an account of the associated practical and professional issues in software engineering.

1S611: Software Architecture and Design

b ) AIS3h § racal
This course teaches the principles and concepts involved in the analysis and design of large
software systems. Basically in the following: Express the analysis and design of an application
using UML, Specify functional semantics of an application using OCL, Specify and evaluate
software architectures, Select and use appropriate architectural styles, Understand and apply object-
oriented design techniques, Select and use appropriate software design patterns, Understand and
perform a design review.

1S612: Leadership, Entrepreneurship and Learning

‘-Jaﬂ\‘g Slas ¥ 8Ly y g 5aLAY
The course focuses on introducing the entrepreneurial aspects of leadership and how to act in both
intrapreneurial and entrepreneurial ways to bring about change in an organization. It includes
introduction to types of businesses in IS environment. Students should learn how to diagnose
complex organizational challenges, design action plans for solving organizational problems, and
offer recommendations to prevent future problems. It includes case studies targeted at three key
aspects of a leader’s capabilities: leadership, entrepreneurship, and learning. The cases will require
students to use a variety of lenses to analyze each situational challenge: individuals, groups,
systems, and self.
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1S613: E-Business System Solution

P9 AN Jand) i Jgla
This course focuses on analysis, design, development, and deployment of e-business solutions. The
course covers the advanced e-business issues, such as; E-business building tools and techniques, E-
business risk management; Internet protocols and security standards; Electronic payment systems
and intelligent agents, and Tools and techniques to enhance and manage e-Business projects.
Wireless and mobile electronic commerce architecture and applications. Electronic banking, digital
cash. Wireless exchanges, business models.

1S614: Agile Software Development

e ) ok A laY) 48k
This course is an immersive experience in Agile software development. It includes the topics of
both the technical and cultural/social aspects of Agile, including: pair and mob programming, high-
performance teams with the Core Protocols, test-driven development, behavior-driven development,
continuous delivery, clean code, refactoring, extreme programming, Scrum, Kanban, and Agile
project management.

1S615: Business Process Management

Sl clilas 5040
This course examines concepts of Business Process Management in terms of Modelling, analysis
and evaluation. It includes the use of analytical tools that can be used to model, analyze, understand
and design business processes especially workflow systems. Strategic and tactical issues involved
with a process-oriented perspective on enterprises and their IT-applications are addressed. Based on
foundation concepts drawn from approaches such as Business Process Reengineering, process
innovation, and strategic information systems, students will examine techniques for the
identification and modelling of relevant processes. The role of enterprise systems (e.g. SAP) in
support of business processes should also be investigated.

1S616: Database Application Design and Implementation

QUQ,\S\JGUEQG&HMJM
This course will cover contemporary strategies for the design and implementation of applications
supported by back-end database systems. Recent methods and intelligent technologies for storing
and retrieving data files and databases from back-end storage system will be covered. The course
will contain evolution of storage architecture, key characteristics of data centers, core elements of
data centers, disk drive components and performance, host access to storage through direct-
attached storage (DAS), data protection using RAID technology, key components of intelligent
storage system, cache management and protection techniques, storage provisioning methods, Fiber
channel storage area network (FC SAN) with its major components, architectures, and zoning
mechanism. The course will also cover IP SAN protocols, components, and topology, network-
attached storage (NAS), object — based storage model, storage and retrieval process in object-based
storage devices.
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1S617: Database Security and Cryptography

Gl ae ) 68 el g adis
This course will cover advanced topics of cryptographic techniques applied to database systems
such as symmetric ciphers, public key cryptography, RSA Algorithm, key management, Diffie-
Hellman key exchange, elliptic curve algorithm, message authentication code and hash functions.
The course will also cover cryptographic protocols such as protocol building blocks, multiple-key
public key cryptography, intermediate protocols like undeniable digital signatures, designated
confirmer signatures, proxy signatures, group signatures, fail-stop digital signatures, Dbit
commitment, fair coin flips. Advanced protocols of cryptography will be also covered in the course
such as zero-knowledge proofs, zero-knowledge proofs of identity, blind signatures, identity-based
public-key cryptography, oblivious transfer, oblivious signatures, simultaneous contract signing.
Advanced cryptographic techniques will be covered in the course such as key length, key
management, and secret-sharing algorithms.

1S618: Data Analytics for Information Systems

e glaal) alail bl Jalas
This course will cover recent techniques and algorithms of data science technology. The course
includes: introduction to big data analytics, techniques for business intelligence and data science,
data analytics lifecycle to a case study scenario, frame a business problem as an analytics problem,
and identifying main deliverables in an analytics project. The course will also cover review of basic
data analytic methods using R programming and basic analytics methods such as distributions,
statistical tests and summary operations to investigate a data set.

1S619: Knowledge Engineering

a3 pall duaia
Knowledge Engineering (KE) concerns the basic issues involved in building and using Knowledge-
based systems (KBS), i.e. acquisition, representation, explanation, validation of knowledge.
Knowledge-based systems (KBS) are intelligent problem solvers that represent and reason about
domain knowledge. This course focuses on Learning: Acquire knowledge from experts with or
without supervision, Modelling: Represent knowledge in computer-readable format for which
appropriate inference methods exist, Development: Design/Implement a KBS that solves the
problem at hand, and Validation: Test the performance of the system according to some
performance measure.

1S620: Management of Information Assurance

il glaall (lasza 3 1)
Information assurance (IA) is concerned with protecting the reliability of information and managing
risks related to the use, processing, storage, and transmission of information. It includes securing
the systems and processes that house and manipulate the data as well. 1A includes protection of the
integrity, availability, authenticity, non-repudiation and confidentiality of organizational data. As
opposed to information security and cybersecurity, 1A relates more to the business value and
strategic risk management of information and related organizational systems, rather than focusing
on the creation and application of security controls. Students will learn to defend against malicious
attacks while considering corporate governance issues such as privacy, regulatory and standards
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compliance, auditing, business continuity, and disaster recovery as they relate to an organization’s
information assets.

1S621: Information Systems Security

Cila glaal) alaS ()l
The course will provide students with skills and knowledge needed to secure organizational
resources to develop effective methods to detect and monitor external and internal malicious
activities. Topics covered in this course include: passive and active attacks, technology audits,
physical security, computer security policies, contingency planning, business impact analysis,
password management, information warfare, intrusion detection, risk assessment and auditing,
operational security, permissions and user rights, service patches, securing network services, and
security baseline analyzers. Students will learn to identify threat vectors and to develop strategies
for implementing a prioritized, risk-based approach to mitigating security. The course will also
cover legal, professional and ethical responsibilities of information risk and security management
through real-world case based scenarios. The public or private sector must ensure that their
information systems comply with privacy and security laws, regulations, directives, and any
organizational policies, procedures, and guidelines.

1S622: Ethical, Legal and Social Issues in Information Systems

cila glaall alai & delaial¥) g 4 gilil) g LEMAY) ol L)
This course examines the ethical, legal, and social responsibilities of the practicing professional 1S
specialist and introduces students to the topics of IS ethics including: definitions, rules and policies
of computer ethics, hacking, viruses, Internet ethics, freedom of expression on Internet, computer
professionals and social responsibilities, software copyright, computer crime, public safety,
intellectual property and professional codes of ethics, software privacy, cyber law and privacy and
security of computerized information. This course is a case-based survey of contemporary legal,
social and ethical issues faced by IS professionals. Topics include; Review of information security
concepts (risk assessment and control frameworks, threats, management, and governance), Privacy
concepts (privacy rights, breach reporting, and federal and state legal concepts), and Legal concepts
related to authority, federal and state law, and property (intellectual property, trademarks, and
copyright). Students will conduct on-line research and explore ethical issues at the leading edge of
the organization's technology boundaries.

1S623: Information Systems Strategy and Governance

ila glaall alds 4 ga g Al sin)
This course will explore how information, IT and ISs relate in the total enterprise for business
strategy and success in the marketplace. The course then addresses the role of corporate
governance, IT and ISs in this area. Business analysis is used to develop a problem solving and
decision making approach to IT strategy and governance. You will use knowledge of business
practice, IT systems and strategy to uncover, explore and then resolve business problems and
develop an understanding of their application to and integration with corporate and IT governance.
This course includes a Work Integrated Learning (WIL) experience in which your knowledge and
skills will be applied and assessed in a real or simulated workplace context and where feedback
from industry and/or community is integral to your experience. The course aim is to provide
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students with a balanced view and deeper understanding of developing ISs strategy and managing
ISs from organizational and technical perspectives so that they have a theoretically sound, but
nevertheless practically oriented foundation, from which to successfully tackle ISs projects,
initiatives and implementations. Related topics; security audit and compliance, strategic ISs
management, building high performance organizations, marketing within the global economy,
management and organizational change, leading strategic decision making, and research skills for
managers.

1S624: Information Architecture

e glaal) & jlera
The course introduces students to the core concepts, practices, and resources of the interdisciplinary
field of information architecture (IA) and many aspects of user experience design (UXD). IA is
concerned centrally with designing consistent, user-centered taxonomies, labels, global and local
navigation systems, internal website search functionality, metadata, and structured vocabularies, the
logical and information design in contrast to the physical or visual design of websites. UXD
consists of information architecture, interaction design, and user research. Students will first learn
how to critically analyze existing websites from an informed information architectural perspective.
They will go on to learn about various kinds of 1A research, create a website strategy and design,
and conduct a website usability test. Among various concrete deliverables, students will create a
conceptual sitemap/blueprint diagram, several kinds of webpage mock-up wireframe diagrams for
web browser and mobile device displays, a portion of an interactive website prototype, a usability
test report, and in the end tie these together in an information architecture design report that can also
serve as a kind of portfolio when job seeking.

1S625: Research Seminars in Information Systems - |

| - cilaglaall aldi 8 dfianl) clilal)
The course consists of formal lectures and the discussion of research papers appearing in the current
literature in topics not covered by other courses. Student synthesizes their material and prepares
written and oral presentations. students produce a literature survey paper and a research proposal on
the specified topics. They then can execute their research with objective of producing a journal-
quality paper. Topics chosen for study will be by arrangement with the department.

1S626: Advanced Topics in Information Systems - |

| - cila glaall aldi 8 dadiia Cile gua g
Advanced Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of Information
Systems. Topics chosen for study will be by arrangement with the department.
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1S700: Quantitative Methods in Information Systems

il glaal) alas & 4nasl) callady)
The course deals with research problems, measured data, statistical methods, statistical description
and analysis, from information systems perspective. The course covers how a research question is
formulated and operationalized to a statistical survey design, and how it can be implemented in the
form of a statistical survey. Moreover, the course should include how to use and present statistical
information. Upon completion of the course the research student will be able to use, and evaluate
the use of, statistical methods in information systems research. The course includes the use of tools
for statistical analysis and presentation.

I1S701: Systems Thinking and Modeling for Information Systems

Cila glaal) AaasY Aplaill g jusl) alas
This course in systems thinking assesses IS/IT systems by examining the entire system, including
human, community, resource, environmental, and social processes, to get a holistic view into how
organizations and individuals often look at the world, assess problems, and invent solutions.
Because the way systems are designed determines outcomes, the course also looks at system
dynamics and the intended and unintended consequences of various actions. Using nonlinear
thinking to complement typical linear way of thinking, students will learn, step by step, the standard
methods of system dynamics governed by levels/rates or stocks/flows processes. They will
conceptualize and build a system dynamics model, from scratch, conduct appropriate model
analysis, and develop model-based recommendations. Based on hands-on experience in computer
simulation and gaming, students will learn to perform model formulation and validation in diverse
settings.

IS711: Enterprise Architecture

il ‘gal) 1A
Introduce concepts and models of enterprise architectures including: Enterprise modeling,
enterprise modeling languages, enterprise architecture and architecture alignment, case studies. The
course focuses on several recent trends such as the adoption of software product line engineering
(SPLE) by many sectors of industry, and a move towards designing self-adaptive software that can
respond to environmental changes. In this course, students will study software architecture with a
focus on software validation techniques that leverage architectural models, an architectural
description language ADL, feature modeling for SPLE, and learn about self-adaptive software.
Moreover, the course concentrates on the interdependencies among these architectures. The course
should utilize management research on organizational integration and coordination. The student will
learn how to design in the large enterprise architecture, make appropriate choices about architecture
in relationship to overall organization goals, understand the different mechanisms for coordination
available, and create a process for establishing and maintaining ongoing enterprise architecture.
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IS712: Leading Change

udl) Bald
This course includes in-depth analysis of prevalent issues related to organizational change; i.e.
organizational change in varied profit & non-profit organizations, behaviors/characteristics to
establish credibility and legitimacy as a change agent in technology-based organizations, the current
dynamic social, political, and cultural environment for change and its potential impact on
contemporary organizations and its information systems, the role of conflict in organizational
change and how to guide conflict to serve the interests of the learning organization, fundamental
theories of leadership, change and their application.

1S713: New Directions in Software Engineering

Cilbaa ) dia B Apaal) cilalady)
The aim of the course is to study and analyze advanced concepts, directions, principles and
methodologies using the literature, text, and handouts that pertain to major goals, problems and
issues in software engineering. The emphasis is to treat software design and system modeling in
systematic and programmatic ways. The contents of the course are broadly divided into three parts:
1) Software reuse and design patterns. 2) System modeling and design as exemplified by discrete
event system specification (DEVS). 3) Advanced research topics in software engineering.

1S714: Software Requirements Analysis

Cilbana ol lllaia Jylas
The course includes techniques for eliciting requirements, Languages and models for representing
requirements, Perspectives and viewpoints, Analysis and validation techniques, including need, goal
and use-case analysis,. Requirements in the context of system engineering, Specifying and
measuring external qualities: performance, reliability, availability, safety, security, etc. Specifying
and analyzing requirements for various types of systems: embedded systems, consumer systems,
web-based systems, business systems, and systems for scientists and other engineers. Moreover,
Resolving feature interactions, Requirements documentation standards, Traceability, Human
factors, Requirements in the context agile processes, Requirements management: Handling
requirements changes.

IS715: Formal Information Systems

i gl e slaal) alis
The course provides an overview on what formality needed for information systems and why it |
needed. It covers areas of Formal Specification Methods: Formal Proofs, Formal Specifications,
Model Checking, and Abstraction. The Model Oriented specifications; Construct a model of the
system behavior using mathematical objects like sets, sequences. Such as State charts, SCR, VDM,
Z, Petri Nets, CCS, CSP, Automata theoretic models. The Property Oriented specifications
including the Use of a set of necessary properties to describe system behavior, such as axioms, rules
etc., e.g. Algebraic semantics and Temporal logic models.
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IS716: Advanced Database Management and Administration

dasiial) clild) ae) 68 3 413) 9 andai
This course will cover various topics in database management systems (DBMS), administration,
security, stored procedures, triggers, transactions, functions, data mining, data warehousing, and
remote access to databases. The course will provide students with an advanced understanding of
database design, implementation, and management concepts and techniques with the ability to apply
performance tuning techniques, justify and define user’s roles, permissions, and access-levels as a
database administrator. Backup and recovery methods will be covered in this course such as:
backup granularities, backup architecture and recovery operations, various backup targets, data de-
duplication, backup in virtualized environment, and data archiving. Recent topologies and backup
in NAS environment will be covered such as: direct-attached backup, LAN-based backup, SAN-
based backup, mixed backup topology. De-duplication methods and implementations will be
covered.

IS717: Data Warehousing and Mining

bl (8 sl g A2
This course will cover techniques of data warehousing and mining, data warehouse components,
extraction, transformation, and load of data warehouse, online analytical processing, data
warehouse deployment, data warehouse and data mart front-end applications. The course will also
cover relational database and data warehousing, data warehousing middleware, business
intelligence with data warehouse, simple database querying and reporting, business analysis
(OLAP), association rules mining, classification, clustering, sequential data mining and neural
networks for data mining, data warehousing driving quality and integration, data warehousing
sorting, working with data warehousing consultant, sources of up-to-date information about data
warehouse, mandatory skills for data warehousing consultant.

IS718: Information Systems and Cyber Security

Cui fiY) e el g Cila glaal) alis
This course provides technical aspects of cyber security in information systems. It describes threats
and types of attacks against information systems to enable students understanding and analyzing
security requirements and define security policies. Security mechanisms and enforcement issues
will be introduced. Students will be immersed in cyber-security discipline through a combination of
intense coursework, open-ended and real-world problems, and hands on experiments. The course
will also cover computational security and modern cryptographic techniques, public key encryption
and number theory, authentication mechanism biometrics, two factor authentication, privacy
settings, personal data sharing, and data inference.

IS719: Big Data Analytics and Data Science

Qlibl) 2 gle g5 usl) cilibual) @dladas
This course should cover introduction to big data, big data modeling and management systems, big
data integration and processing, machine learning with big data, graph analytics for big data. This
course will also cover advanced analytics — theory and methods. The advanced analytics includes:
examine analytic needs and select an appropriate technique based on business objectives, initial
hypotheses, and the data's structure and volume. Algorithms and technical foundations of data
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science will be also covered with applying most commonly used methods in analytics solutions.
Advanced analytics software packages should be used through labs.

1S720: Information Systems Auditing

Cila glaal) alii 3885
Computer forensics is the application of computer investigation and analysis techniques to the
process of discovering and preserving potential legal evidence. Systems auditing is concerned with
ensuring that adequate security controls are in place to prevent or at least discover fraud or other
misuse of IT resources. Legal evidence might be sought in a wide range of computer crimes or
misuse and students in this course will develop an understanding of forensic and auditing and will
develop the skills needed for discovering and preventing theft of trade secrets, theft of or
destruction of intellectual property, and fraud. They will learn how to recover deleted, encrypted, or
damaged file information and to plan and execute audits of security and other related IT procedures.
This course is intended to provide a foundation in computer forensics and auditing, and provide
hands-on practice in applying forensic and auditing techniques.

I1S721: Information Systems Quality Assurance

Cila glaal) 2l 3393 Glaa
The course takes its starting point in well-established research around information systems quality
and highlights three subareas; Information Quality, Software Quality and Business Value. This
course is about the theory, models and practice of software testing and quality assurance. The
subject matter focuses on three broad areas:- (1)Theory of Software Testing that reviews the
relevant techniques and research results, the aim is to provide the student with a solid foundation
from which to build real-world testing systems and teams. (2) Testing in practice that looks at the
process and practice of testing, including the role of tester in an iterative, incremental development
project. (3) Test automation is essential for modern software testing. Several automation methods
are discussed and a survey of tools, both commercially available ones and homegrown is performed.
The course will mostly be based on research papers and the latest publications in the community of
quality assurance.

1S722: Business Process Modeling and Workflow Systems

Gdail) aliig Jlae ) cililes Apdai
This course examines concepts of Business Process Modelling and analytical tools that can be used
to model, analyze, understand and design business processes especially workflow systems. Strategic
and tactical issues involved with a process-oriented perspective on enterprises and their IT-
applications are addressed. Based on foundation concepts drawn from approaches such as Business
Process Reengineering, process innovation, and strategic information systems, students will
examine techniques for the identification and modelling of relevant processes. The role of enterprise
systems (e.g. SAP) in support of business processes should also be investigated.

1S723: E-Business Technologies and Applications

i g AN Jlae ) iyl g i o1 5iS5
This course aims to develop students' abilities to analyze and evaluate electronic business
applications, as well as design of electronic business models. The focus should be on the strategic,
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managerial, operational and technical factors in the development of an organization's e-business
competencies and capabilities. It includes the current business and technology trends including the
individual, business and societal implications of e-business. The course makes extensive use of
current case studies and gives students the opportunity to design new e-business models. The role of
new trends like cloud computing and block chain technologies are highlighted.

1S724: Advanced Information Retrieval

daiial) Cila glral) gl siu
The course introduces advanced topics and research advancements in information retrieval. It
includes: Indexing for information retrieval, evaluation of IR systems, relevance feedback and
query expansion, recommendation in IR systems, probabilistic information retrieval, clustering and
classification in information retrieval.

IS725: Research Seminars in Information Systems - 11

11 - e ghaall aldi 8 A fiand) cildlal)
The course consists of formal lectures and the discussion of research papers appearing in the current
literature in topics not covered by other courses. Student synthesizes their material and prepares
written and oral presentations. students produce a literature survey paper and a research proposal on
the specified topics. They then can execute their research with objective of producing a journal-
quality paper. Topics chosen for study will be by arrangement with the department.

1S726: Advanced Topics in Information Systems - 11

11 - e glaall a3 8 dadiia Cile g ga
Advanced Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of Information
Systems. Topics chosen for study will be by arrangement with the department.

-69- (2018 — Ldad) cilupal) dls a)



Baainall cile Lo alaly o)) daals cilagleally cilscilad) A8t L4040 Aaid)

O Jadin) g Ad)dad) cile ghaall alii (awads & Llad) cild al) 2 ghid )y e s g
AL X

o
—

GIS511: Geographic Information Science and Systems

41 jhad) cila glaall alaig agle
Provides an understanding of the theory, data models and associated issues (such as uncertainty)
that underlie GIScience and the way these are applied to, and effect, spatial analysis and spatial data
management. This course discusses GIS concepts and terminology, the role of GIS in spatial data
management and digital mapping, the multipurpose cadastre and resource GIS, methods of data
collection and input, data modelling and representation, storage and retrieval of spatial data,
concepts of database systems, manipulation and analysis features of GIS.

GIS512: Remote Sensing

G ladda)
This course is designed to provide students with the basic knowledge of biophysical, quantitative,
and digital remote sensing. Both the theoretical basis and practical aspects of these approaches to
remote sensing are addressed. Topics examine include remote sensing applications in natural
environment such as meteorology, oceanography, hydrology, and biomass detection.

GIS513: Spatial Analysis and Modeling

AilKal) dalail) g Jalasl)
This course explores methods of analyzing spatial data in the interactive and graphical environment
of a GIS. The course draws on related theory in spatial statistics, geo-statistics, geographical
analysis and cartographic modeling to provide a set of generic techniques for GIS users. Topics
include the analysis of point patterns, networks, overlay analysis, spatial interaction models, and
visualization of spatial data (virtual reality, simulation of landscape, animation, multi-media). The
course concludes by considering how to extend the spatial analytical capabilities of GIS and points
to the evolution of spatial decision support systems. Associated exercises and hands-on allow
methods to be applied in a GIS context. Recent correlated software packages should be used
through labs

GI1S514: Geodatabase Design, Management and Administration

41 ) i) 3o g8 8 13) 9 andiii g asanal
This course establishes the foundations of data organization and database management systems
(DBMS). The module covers techniques and tools for the design of DBMS. Various types and
architectures of DBMS are discussed with special emphasis on relational, object-oriented and
object-relational databases. Structured Query Language (SQL) is introduced both from the point of
view of the logic of querying a relational database as well as defining its structure. The second part
of this module deals with geoDBMS, i.e. DBMS specially tailored to handle spatial data. In
particular, the representation of simple features as well as an efficient multidimensional access to
spatial data are discussed. Concepts of warehousing and benefits of data mining conclude this
module.
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GIS515: Spatial Data Acquisition Techniques

d o) el Jo J guaad) cilyids
Role of global positioning systems, maps, geocoding and other kinds of sensors as geospatial data
sources. Therefore quality concepts and metrics are introduced. Rapid increase of data and its
availability requires metadata for their effective and efficient search; thus the principles of metadata
are presented. The module concludes with a discussion of related legal aspects and ethical issues.

GI1S516: GIS Management and Implementation

441 _jaad) cila ghaall ald3 3,45 3 )
Management strategies for GIS are examined by presenting GIS as an integrated system of people,
computer hardware, software, applications and data. Implementation is examined as a systematic
process of user needs assessment, system specification, database design, application
development, implementation, operation, and maintenance. Includes design of implementation
plans as case studies to explore various techniques associated with each step of this process.

GIS517: GIS Programming and Customization

481 ral) e glaall alii (asadl g daa
This course provides an introduction to the development of GIS applications. During this course
students will learn to use programming techniques to create applications that perform fundamental
spatial analysis and automation tasks, such as geoprocessing, editing, database management,
projecting data, and map creation.

GI1S518: Selected Topics in GIS and Remote Sensing

By oo Jladia) g bl aad) cila glaall aldi L8 5 jlida Cle g ga
Selected Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of of geographic
information systems (GIS) and remote sensing. Topics chosen for study will be by arrangement
with the department.

GI1S530: Diploma Project

asbiall g g 5
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 will be conducted
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GI1S600: Spatial Information Systems

4ilSal) cila glaal) alai
The unique characteristics and importance of spatial information as they relate to the evolving
science, technology and applications of spatial information systems. These systems have the
principle functions of capturing, storing, representing, manipulating, and displaying data in 2-D and
3-D worlds. This course approaches its subject from the perspectives of informatics and geography,
presenting methods of conceptual modeling developed in computer science that provide valuable
aids for resolving spatial problems. This course discusses introduction to the spatial context,
geometries for spatial data, and conceptual modelling for spatial data.

GIS601: Remote Sensing for GIS

L) pad) cilagleal) sl 2oy oo jladin)
Principles of remote sensing, satellite systems and role of remote sensing data in GIS applications.
This course is designed to provide students with the basic knowledge of biophysical, quantitative,
and digital remote sensing. Both the theoretical basis and practical aspects of these approaches to
remote sensing are addressed. Topics examine include remote sensing applications in natural
environment such as meteorology, oceanography, hydrology, and biomass detection.

GIS611: Spatial Databases Design, Management and Administration

@M\ bl .\9\35 3l g ﬁﬁ.ﬁg azanal
This course covers geospatial database design, implementation, management, and access course for
students interested in organizing spatial and non-spatial data in geospatially enabled enterprise
Database Management Systems (DBMS). Students will gain a basic understanding of database
systems terminology, design principles, and issues facing database managers and analysts. They
will gain practical database experience utilizing commercial database management system software
and geographic information systems software to design and use spatial and non-spatial data

GI1S612: Advanced Spatial Analysis and Modeling

daaiial) Ai1Cal) Aadaill g Julaly
This course focuses on the advanced spatial analysis capabilities of GIS. Spatial analysis can be
used for evaluating, estimating, predicting, interpreting, and understanding geographical
information. Spatial analysis is one of the most important components of any GISystem. The course
will also cover density mapping, spatial modeling, raster overlay, proximity analysis, 3D spatial
data visualization, and network analyses. The process of analyzing geographical data is called
geographical or spatial analysis. Particular attention is paid to issues like map algebra, distance-
based analysis, network analysis, allocation, interpolation and fuzzy-set analysis.

GI1S613: Advanced GIS Programming and Customization

41 o) cila gleall alii (anadl s daa
Provides instruction and hands-on experience in specific techniques and languages for developing
application systems based on GIS concepts. Students will learn to use current generation
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programming language to design and implement GIS applications. During this course students will
learn to use programming techniques to create applications that perform fundamental spatial
analysis and automation tasks, such as geoprocessing, editing, database management, projecting
data, and map creation. Class exercises further provide experience to customize and develop
advanced GIS tools.

GI1S614: Digital Cartography

dad ) L) o g5 1Y)
Visualization and cartography are located at the business end of the GIS stream. After all the data
compilation, data processing and data analysis (often in the middle of all this), a GIS expert will
have to choose what information is necessary to display to achieve a particular goal. This module
will be looking at issues of purpose, parsimony, and design; that is, why, what and how to
(spatially) communicate. Cartography and GIS are tools which serve communication goals. The
recent use of computers in cartography and consequently in GIS have considerably changed the
design and presentation of maps and diagrams. Foundations of cartography and of visual
communication are revisited. Issues such as static, dynamic, surface or fly-through visualization are
discussed as well as some cutting-edge work in GIS like immersive visualization tools or 3D
rendering of geospatial objects.

GI1S615: Spatial Data Sources and Acquisition

LlKal) i) pan jilas
This course focuses on acquisition of spatial data, its principles and respective techniques. Data
quality is directly connected to the applied acquisition method(s). Therefore quality concepts and
metrics are introduced. Rapid increase of data and its availability requires metadata for their
effective and efficient search; thus the principles of metadata are presented. The module concludes
with a discussion of related legal aspects and ethical issues.

GI1S616: Open and Distributed GIS Infrastructures

da gidall g de ) gall 401 mal) Cila glaal) aladl dal) 434)
Currently, all over the globe and at all scale levels, Spatial Data Infrastructure projects can be
recognized. Their aim is to improve the availability of and access to geospatial data. With the
paradigm shift ”from systems to services”, Spatial Data Infrastructures, spatial data market place
and geo business have become keywords in the GIS world. A common understanding of these
concepts is given which helps to evaluate the political and economic impact of distributed geo-
processing and the OGC process. The technological side to these developments such as WMS as the
first Web Service standard of the OGC, and XML and GML are introduced.

GIS617: Spatial Statistics

ALall glaay)
This course reviews some popular approaches to statistically analyze data in their spatial context,
providing hands-on experience with widespread software. The module starts with a review of basic
statistical concepts and their extension by adding the spatial aspect; it then explains concepts and
methods of pattern analysis, introduces methods for measuring spatial dependence, and finally
provides a compact gateway to geostatistics.
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G1S618: Spatial Decision Support Systems

4Ll @l ) &) aca ki
This course introduces students to key theories, concepts and techniques that have been developed
recently to improve the decision support capabilities of spatial information systems. Topics covered
include participatory GIS, group-based spatial decision support systems, and the integration of
multi-criteria analysis (MCA) methods with GIS to facilitate decision making in planning.

GI1S619: GIS Organization and Project Management

L)) cila ghaal) alii e g pdia B 18] g aslali
Initially, GIS were considered a technological challenge to be solved by technological progress.
Now we recognize that the organizational environment is perhaps the single most critical success
factor for GIS implementation and projects. Projects are not just organizational frameworks to reach
operative objectives. Looking at the top-down process of enterprise strategic planning leading to
specific business activities, we recognize 'project orientation' as a centerpiece. Project management
is the discipline of defining and achieving targets while optimizing the use of resources such as
time, money, people, and space, and is the focus of the first part of this module. The last part of the
module discusses issues such as GIS in organizations, planning, and procurement. In addition issues
of quality management and legal issues are touched on, and it concludes by pointing out leading
innovation in the GI economy.

GI1S620: Web and Mobile GIS

Janall g qugll Ao 41 ral) cila glaal) alis
This course discuss the design and implementation of locally served and cloud-based geospatial
web applications. Construction of web maps, mashups and volunteered geographic information
interfaces. This course will also discuss design, coding and implementation of mobile GIS
applications using the Java and JavaScript object-oriented programming languages.

GI1S621: Digital Photogrametry

Al ) 4y guatl) dalsal)
The course aims at providing basic photogrammetry concept, procedure, processing task. Error
analysis is also considered and explained with various methods. During the course students
increases knowledge and practical skills about the digital photogrammetric methods of measuring of
images. After passing the course, the students are be able to use of digital methods of preparation of
aerial photographs.

GI1S622: Crime Mapping and Analysis

Loy al) Jai) A a9 Jalas
Examines the uses of GIS in law enforcement relating to how human behavior is mapped and
analyzed for strategic deployment purposes. Crime, calls for service, and demographic data will be
analyzed to illustrate the various GIS tools used by law enforcement analysts to address issues
related to public disorder. Discusses crime mapping and analysis concepts as well as policing
philosophies. Students will use ArcGIS to analyze crime series, conduct problem analysis, study
crime trends, and address deployment issues as they relate to law enforcement.
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GI1S623: Applied Remote Sensing

e Jmm Qlﬁﬁhﬂ
Focuses on the application of remote sensing techniques to solving real world urban and
environmental problems in areas such as urban and suburban landscape, lane use and land cover,
transportation and communication, vegetation and forestry, biodiversity and ecology, water and
water quality control, soils and minerals, geology and geomorphology studies. The current
generation, industry standard software is used for labs and applications development.

GI1S624: Medical GIS

Apdall 480 ) cila glaall alis
Explore how spatial data and geographic information systems (GIS) can be used to understand and
improve public health. The environment in which we live and work can have a profound effect on
our health — an effect that is explored by the emerging field of geohealth. This course will introduce
you to new developments in geohealth, looking at the latest thinking and methods for using spatial
data and geographic information systems (GIS) in health settings.

GI1S625: Research Seminars in GIS - |

| - 481 aad) cila glral) alii 3 4fa) cililal)
The course consists of formal lectures and the discussion of research papers appearing in the current
literature in topics not covered by other courses. Student synthesizes their material and prepares
written and oral presentations. students produce a literature survey paper and a research proposal on
the specified topics. They then can execute their research with objective of producing a journal-
quality paper. Topics chosen for study will be by arrangement with the department.

GI1S626: Advanced Topics in GIS - |

| - 481 aal) cilaglaal) alii 3 dasiia Cle i ga
Advanced Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of geographic
information systems (GIS). Topics chosen for study will be by arrangement with the department.

GI1S627: Research Seminars in Remote Sensing - |

| - a0 oo Jladia) B 4fanl) clilal)
The course consists of formal lectures and the discussion of research papers appearing in the current
literature in topics not covered by other courses. Student synthesizes their material and prepares
written and oral presentations. Students produce a literature survey paper and a research proposal on
the specified topics. They then can execute their research with objective of producing a journal-
quality paper. Topics chosen for study will be by arrangement with the department.

GI1S628: Advanced Topics in Remote Sensing - |

| - 3 0o Jladinl) B dasiia Cle i ga
Advanced Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of remote sensing.
Topics chosen for study will be by arrangement with the department.
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GIS700: GIS Theories, Models and Issues

48)_gal) Cila glaal) aldi Liliad g gz dlai g iy ylai
Provides an understanding of the underlying theories, mathematical and geometric tools, and their
computational implementations that establish GIS capabilities to handle and analyze geo-referenced
information. Associated issues (such as uncertainty, spatial analysis and spatial data management)
highlighted.

GIS701: Advanced Spatial Database Design, Management and Administration

daiial) A0Sl cililad) 3o g8 3 )] g asdli g anana
The course will cover spatial data models, spatial query languages, database architecture, and
database technology for spatial database systems. Storage structures, file organization, general and
spatial index structures, implementation of relational and spatial operators, spatial query processing
and optimization, transaction management and crash recovery, distributed spatial database systems.
The course will also cover spatial data retrieval: algebras, relational and peano tuple, spatial queries,
types, algorithms, access and quality: spatial indices and integrity constraints, hypermedia,
multimedia spatial information systems and hypermaps.

GIS711: Spatial Data Mining

Al i) (adAti
Spatial data mining is the branch of data mining that deals with spatial data. This course focuses on
algorithm techniques that can be used for spatial data mining tasks such as classification,
association rule mining, clustering, and numerical prediction. This includes probabilistic and
statistical methods, genetic algorithms and neural networks, visualization techniques, and
mathematical programming. We also place such data mining within the larger picture of knowledge
discovery in databases and in particular its relationship with data warehousing. We will consider
numerous case studies from different application areas such as remote sensing, ecology, weather,
natural disasters, public health, transportation, and criminal analysis.

GIS712: Spatial Cognition and Computing

Lo gall g AlSal) &) o)
Study of cognitive aspects for understanding spatial representations and reasoning processes.
Qualitative representations of geographic space. Formalisms for topological, directional and metric
relations; inference mechanisms to derive composition tables; geometric representations of natural
language-like spatial predicates; formalizations of advanced cognitively motivated spatial concepts,
such as image schemata; construction of relation algebras. The course will also cover Spatial
Knowledge, and Intelligent Spatial Information Systems.

GIS713: Spatio-Temporal Data Modeling

duia 3l Aial) il Aadad
Introduces concepts necessary for designing and using a spatio-temporal information system.
Covers formal models of time, conceptual models of time, fundamentals of temporal databases

-76- (2018 — Ldad) cilupal) dls a)



Baainall cile Lo alaly o)) daals cilagleally cilscilad) A8t L4040 Aaid)

spatio-temporal database systems, spatio-temporal query languages, event-based modeling and the
visualization of temporal data.

GIS714: Raster Analysis and Modeling

Al bl Aadadl g sl
Course explores advanced topics in spatial analysis using the raster data model and 3D
environments. The major theme in the course is that of modeling with the raster data model in a GIS
environment. Real-world problem solving emphasizes site selection and environmental
applications. Topics include Advanced raster processing, Multi-Criteria Evaluation, Terrain
Creation Mapping and Visualization, Surface Morphometry, Watershed Delineation, and Viewshed
Analysis.

GIS715: Network Modeling Using GIS

48 gal) Cila glaall ald aladiindy CASEN A lad
Examines the theory of network analysis and its application in Geographic Information Systems.
Topics covered include graph theoretic measures of network connectivity and proofs of network
properties; optimization problems including shortest path algorithms, flow algorithms, and
assignment problems on networks; special solution procedures for the classic transportation
problem; procedures for linear referencing and urban travel demand modeling. The implementation
of these algorithms and procedures with GIS data structures is explored using industry standard GIS
software.

GIS716: Geocomputation

ad) jaal) clilual)
The increasing volume and complexity of available digital geographic data overwhelms traditional
analytical modeling methods. Alternatively, we can exploit the increasing power of computational
environments to analyze geographic phenomena with a minimum of simplifying assumptions. This
course is a high-level introduction to the use of computational intelligence methods for exploring,
analyzing, modeling and simulating geographic phenomena. Techniques discussed include heuristic
search in spatial optimization, pattern recognition and machine learning techniques and simulating
complex spatio-temporal systems.

GIS717: Spatial Big Data

dadal) dulsal) cling)
This course will introduce basic concepts and techniques related to Spatial Big Data from a
computational perspective. Topics to be covered include: Introduction to Spatial Big Data Analytic,
Types of Spatial Big Data, Spatial Statistic Foundation, Spatial Colocation Discovery, Spatial
Outlier Analysis, Spatial Prediction, Spatial Hotspot, Spatial Summarization, Spatial and
Spatiotemporal Change, Spatial Big Data Platform, Spatiotemporal Big Data, and Recent Trends.

GIS718: GIS and Cyber Security

i AN e el g Ad) ) cila glaal) ali
This course introduces technical aspects of cyber security in geographic information systems. It
describes threats and types of attacks against geographic information systems to enable students to
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understand and analyze security requirements and define security policies. Security mechanisms
and enforcement issues will be introduced.

GIS719: Advanced Digital Remote Sensing

adlia g (e ladiun)
Advanced techniques of image processing and analysis for remotely sensed digital data. Topics
include radiometric correction, geometric correction, atmospheric and ground effects, image
enhancement, spectral analysis, color processing, math operation, image filtering, Hyper-
spectroscopy and imaging spectroscopy, noise suppression, image classification, post-classification
and change detection, practical exercises based on satellite datasets and other forms of remotely
sensed data. The course develops and expands topics in the area of image processing as a necessary
pre-requisite to advanced studies in remote sensing. Hands-on and lab exercises complement the
course.

GIS720: Cloud GIS

Lol 48 gad) cila glaal) alas
This course teaches students to use cloud and server GIS resources to solve problems for which
geospatial data is an integral element. We will evaluate and implement systems using three cloud
service models (infrastructure services, platform services, and software services). The course will
teach students to set up cloud services for creating maps, cloud services for managing spatial data,
and cloud services for processing spatial data.

GIS721: Spatial Data Integration

Al el Jalss
Role of crowdsourcing, volunteered geographic information, spatial data infrastructures and web
portals in helping with the collection, storage, curation and distribution of geospatial data assets.
The course will also cover the integration of geographic information systems (GIS) and remote
sensing technologies. It builds on a student's existing knowledge and skills in spatial information,
to examine the use of these GIS and remote sensing technologies as they apply to natural resource
management problems. A major emphasis will be placed on students completing a case study
incorporating the use of remote sensing and GIS. Students completing this subject are able to
develop and present a project outline which requires the integration of remote sensing and GIS
technologies.

GIS722: Radar Remote Sensing

SN 2 oo el
Principles and applications of orbital and airborne radar remote sensing, including real and synthetic
aperture radar systems. Principles of Radargrammetry and single-path and repeat-path
interferometry. Applications of radar remote sensing in geosciences, land use and land cover
mapping, forestry and agriculture, urban analysis.

GIS723: Microwave Remote Sensing
iy g g Sl aladinly day (o i)
This course is designed to provide fundamental knowledge and theories of microwave remote

-7/8- (2018 — Ldad) cilupal) dls a)



Baainall cile Lo alaly o)) daals cilagleally cilscilad) A8t L4040 Aaid)

sensing. After reviewing the fundamentals of electromagnetics, both real aperture and synthetic
aperture radar systems are to be introduced including physical principles.

GIS724: Remote Sensing Data Analysis

oo Jladia) clily Jalad
The course aims at providing RS/GIS image analysis tool through pre and post processing on
satellite images. There will be special emphasis on images registration, extraction, classification and
accuracy assessment. The course will cover Image Registration, Image Classification, Image
Understanding, Accuracy Assessment and Cartographic Design.

GIS725: Research Seminars in GIS - 11

11 - 408 gal) cila glaal) alai 8 Afianl) cilblal)
The course consists of formal lectures and the discussion of research papers appearing in the current
literature in topics not covered by other courses. Student synthesizes their material and prepares
written and oral presentations. students produce a literature survey paper and a research proposal on
the specified topics. They then can execute their research with objective of producing a journal-
quality paper. Topics chosen for study will be by arrangement with the department.

GIS726: Advanced Topics in GIS - 11

I - 408 aal) cila glaall al3i 8 dadiia Cile g ga
Advanced Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of geographic
information systems (GI1S). Topics chosen for study will be by arrangement with the department.

GIS727: Research Seminars in Remote Sensing - 11

I - 3 0o Jladind) 8 Adfanl) clilal)
The course consists of formal lectures and the discussion of research papers appearing in the current
literature in topics not covered by other courses. Student synthesizes their material and prepares
written and oral presentations. Students produce a literature survey paper and a research proposal on
the specified topics. They then can execute their research with objective of producing a journal-
quality paper. Topics chosen for study will be by arrangement with the department.

GI1S728: Advanced Topics in Remote Sensing - 11

I - 3 oo Jladiad) 8 dasiia Cle guaga
Advanced Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of remote sensing.
Topics chosen for study will be by arrangement with the department.
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IT511: Multimedia Systems

daaaial) Jailuy gl
Organization and structure of modem multimedia systems; audio and video encoding. Quality of
service concepts; Screen resolution and screen technology« video accelerator design system, raster
graphics (3D- transformation), analog to- digital conversion, video compression, mixing and
displaying at 30 FPS with full color capacity. Physics of sound, sound cards, sound cards
limitations¢ mixing sound video and voice traffic control, animation. Scheduling algorithms for
multimedia within OS and networks; multimedia protocols over high-speed networks;
synchronization schemes; user-interface design; multimedia tele services.

IT512: Computer Networks

Gl sl
The principles and practice of computer networking, with emphasis on the Internet. The structure
and components of computer networks, packet switching, layered architectures, OSI 7 layer model,
TCP/IP, physical layer, error control, window flow control, local area networks (Ethernet, Token
Ring; FDDI), network layer, congestion control, quality of service, multicast, network security.
Recent correlated software packages and simulation should be used through labs.

IT513: Digital Signal Processing

dud ) @l LEY) dallaa
In this course, a detailed examination of basic digital signal processing operations including
sampling/reconstruction of continuous time signals, Fourier and Z-transforms will be given. The
Fourier and Z-transforms will be used to analyze the stability of systems, and to find the system
transfer function. The discrete Fourier transform (DFT) and fast Fourier transform (FFT) will be
studied. Finally, we will examine time and frequency domain techniques for designing and applying
infinite impulse response (IIR) and finite impulse response (FIR) digital filters. Two-dimensional
signals and introductory image processing operations will also be discussed.

IT514: Embedded System

daasal) a2
In this course, the fundamentals of embedded system hardware and firmware design will be
explored. Issues such as embedded processor selection, hardware/firmware partitioning, glue logic,
circuit design, circuit layout, circuit debugging, development tools, firmware architecture, firmware
design, and firmware debugging will be discussed. Interfacing to various hardware components for
real application will be discussed. The components include LED, Switches, keypad, LCD, 7-
Segment display, serial port, temperature sensors, and timers.
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IT515: Image Processing

5 gall dAallaa
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.

IT516: Computer Graphics

ailadly ana )
This course examines one or more selected current issues in the area of image synthesis. Specific
topics covered are dependent on the instructor. Potential topics include: scientific visualization,
computational geometry, photo-realistic image rendering and computer animation.

IT517: Network Programming

ClSadl) Aa gy
The aim of this course is to teach the students the fundamental technologies and techniques for
creating applications on the World Wide Web (WWW). It will consider the architecture of the Web,
static techniques for providing content such as HTML and CSS, and dynamic techniques such as
client and server side scripting and TCP/IP programming. At the end of the course the student
should be able to discuss the architecture of the Web and write static web pages. Students will also
be able to create dynamic web content, in particular, content obtained from a database. Students will
be aware of the need for sessions for interactive web applications and how to establish sessions.

IT518: Selected Topics in Information Technology

e slacal) L 51 9385 (B 5 Jlidn S gin 9o
Selected Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of Information
Technology. Topics chosen for study will be by arrangement with the department.

IT530: Diploma Project

o3kl £ g pdia
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 will be conducted
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IT600: Foundations of Modern Networking

diaal) elSudl) el
This course provides the student with a thorough understanding of SDN and NFV and their
practical deployment and use in today’s enterprises. In addition, the course provides clear
explanations of QoS/QoE and the whole range of related issues, such as cloud networking and 10T .

IT601: Advanced Signal Processing

daaiiall ) Lay) dadlaa
Advanced techniques of image processing and analysis for remotely sensed digital data. Topics
include radiometric correction, geometric correction, atmospheric and ground effects, image
enhancement, spectral analysis, color processing, math operation, image filtering, Hyper-
spectroscopy and imaging spectroscopy, noise suppression, image classification, post classification
and change detection, practical exercises based on satellite datasets and other forms of remotely
sensed data. The course develops and expands topics in the area of image processing as a necessary
pre-requisite to advanced studies in remote sensing. Hands-on and lab exercises complement the
course. Recent correlated software packages should be used through labs

IT611: Advanced Image Processing

dadiialf ) pual) dallaa
This course a bit advanced topics on digital image processing. Topics to be covered include: basic
operations, image different representation, image transformations, edge detection, local features and
adaptive noise removal methods. Object classification, template matching techniques and basic
image based tracking will also be examined.

IT612: Advanced Computer Interfaces

dadiial) cadal) cilgal ga
The course focuses on the latest research on hardware interfaces used in modern information
technology like; universal external interfaces, peripheral device interfaces, external memory
interfaces, expansion buses, wireless interfaces, network interfaces, and auxiliary serial interfaces.
Specific technologies covered include LPT, COM, USB, FireWire, SCSI, mouse, monitor, printer,
audio and video interfaces, Serial ATA and flash cards, ISA, PCI, EISA, PC/104, AGP, LPC,
PCMCIA, CardBus, Bluetooth, SPI, MIl, SMI, JTAG, and Ethernet

IT613: Network Security Protocols

A Gla) Y sS 6 9
This course intended to give students hands-on experience in using a variety of analysis techniques
to evaluate cryptographic protocols and other security mechanisms. A network protocol such as
SSL (Secure Sockets Layer) may fail in three ways: the protocol design may be flawed, the
cryptography may be inadequate, or the implementation may be buggy. This course is primarily
concerned with techniques for identifying design flaws, but also is about cryptography and secure
implementation to the extent that they affect protocol design.
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IT614: Network Algorithms and Simulation Techniques

BlSlacal) il ¢ cladd) cilua j )l A
This course intended to give students hands-on experience in algorithm design applied to networked
system, implementation of novel networking systems, measurement of existing network protocols,
and simulation of network algorithms

IT615: Data Compression Techniques

Gl baddn culuids
The course covers two main areas of data compression: lossless compression techniques and lossy
compression techniques in lossless data compression, the goal is to represent a digital data source
with as few bits as possible, while still maintaining the possibility to reconstruct the original data
perfectly; the process is invertible. The theoretical basis is given by information-theoretic concepts
such as entropy and mutual information. Well-known techniques, Lossy compression deals mainly
with analog sources such as speech« audio, images and video signals. The goal is again to represent
the source in digital form, using as few bits as possible. Here, some coding losses are inevitable,
and the algorithms must partly rely on the imperfections of the human ear and eye. Important
concepts that will be studied in lossy compression are various transforms (wavelets, DCT, etc.),
linear prediction, and Scalar/vector quantization. The applications include speech and audio coding
algorithms, such as CELP, MP3, and the GSM mobile telephony algorithms, and image/video
coding algorithms, such as JPEG and various MPEG video coding standards.

IT616: Advanced Network Programming

daniial) CulSudl) Aoy
This course is an advanced programming in computer networks. The focus of the course is on the
study of middleware and enabling technologies that are used in building networked and distributed
environments and applications. Concepts such as open systems, interoperability, portability,
integration are emphasized. Provide an in-depth understanding of major middleware and application
level issues, as well as design and implementation skills in the development of applications using
advanced network architectural model

IT617:Real Time Systems

(siadl (a3l alid
This course introduces the characteristics of real-time embedded systems, typical embedded
hardware components, fundamental real-time operating system features, well-known real-time task
scheduling algorithms, and widely used resource access control protocols. It also presents several
formal approaches for real-time embedded system design, modeling, analysis and critical property
verification. For those who are interested in real-time software development, the course will
familiarize them with techniques and skills in concurrent programming and real-time task
implementation.

IT618: Coding Theory

S Al 4 ks
This course is meant to serve as an introduction to some basic concepts in information theory and
error-correcting codes, and some of their applications in computer science and statistics. The course
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covers the following topics: Introduction to entropy and source coding. Some applications of
entropy to counting problems. Mutual information and KL-divergence. Method of types and
hypothesis testing. I-projections and applications. Introduction to error-correcting codes. Unique
and list decoding of Reed-Solomon and Reed-Muller codes. Applications of information theory to
lower bounds in computational complexity and communication complexity

IT619: Automatic Speech Recognition

POTUR S (W P
This course introduces students to the rapidly developing field of automatic speech recognition. Its
content is divided into three parts. Part | deals with background material in the acoustic theory of
speech production, acoustic-phonetics, and signal representation. Part Il describes algorithmic
aspects of speech recognition systems including pattern classification, search algorithms, stochastic
modeling, and language modeling techniques. Part Il compares and contrasts the various
approaches to speech recognition, and describes advanced techniques used for acoustic-phonetic
modeling, robust speech recognition, speaker adaptation, processing paralinguistic information,
speech understanding, and multimodal processing.

IT620: Wireless and Mobile Networks

A atial) g ASludl) cluddl
This course provides provides a comprehensive treatment of wireless data and telecommunication
networks. Topics include recent trends in wireless and mobile networking, wireless coding and
modulation, wireless signal propagation, IEEE 802.11a/b/g/n/ac wireless local area networks, 60
GHz millimeter wave gigabit wireless networks, vehicular wireless networks, white spaces, IEEE
802.22 regional area networks, Bluetooth and Bluetooth Smart, wireless personal area networks,
wireless protocols for Internet of Things, ZigBee, cellular networks: 1G/2G/3G, LTE, LTE-
Advanced, and 5G.

IT621: Embedded Systems

daasdl ol
In this course, the fundamentals of embedded system hardware and firmware design will be
explored. Issues such as embedded processor selection, hardware/firmware partitioning, glue logic,
circuit design, circuit layout, circuit debugging, development tools, firmware architecture, firmware
design, and firmware debugging will be discussed. Interfacing to various hardware components for
real application will be discussed. The components include LED, Switches, keypad, LCD, 7-
Segment display, serial port, temperature sensors, and timers.

IT623: Cryptography

sl
This course features a rigorous introduction to modern cryptography, with an emphasis on the
fundamental cryptographic primitives of public-key encryption, digital signatures, pseudo-random
number generation, pairing-based cryptography, attribute-based cryptography and basic protocols
and their computational complexity requirements.
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IT624: Cloud Computing Infrastructure and Services

dglad) A gall bl g J<a
The course covers the following topics: 1) Analyze the meaning of cloud computing and understand
the different cloud service categories. (Technologies) 2) Categorize cloud service types and be
aware of privacy regulation impact on cloud application requirements. (Legal and Design) 3)
Consider contract negotiations needed for cloud service delivery and develop the skills necessary to
assess security breaches and their impact on the organization. (Risk Management) 4) Analyze when
to use cloud applications and how architecture affects performance. (Technology) 5) Develop a
cloud application with a user interface and understand data components. (Design).

IT625: Medical Imaging

u..\kl\ A geaill
In this course different aspects related to medical imaging are introduced. Topics to be covered
include: medical image acquisition and imaging modalities, medical images storage and transfer,
image enhancement techniques for medical images, Feature extraction and selection, medical image
segmentation focusing on model-based image segmentation and machine learning in image
segmentation, shape analysis, content-based medical image retrieval. And finally several toolkits
and software for developing medical imaging systems are discussed.

IT626: Virtual Reality

) ) ad) gl)
In this course we will explore the techniques and technologies that need to be brought together to
allow people to work efficiently in virtual worlds. Topics include systems for presenting
information to all five senses (visual, auditory, haptic, olfactory, and gustatory), methods for users
to interact with objects within virtual environments, and evaluation techniques for assessing
effectiveness. Students will use various display and interface devices available for the course,
develop prototype applications, and evaluate them. The format of the course will be a combination
of traditional lecture, literature review, and hands-on work. Students will be expected to implement
several techniques as part of this course.

IT627: Research Seminars in Information Technology - |

| - il glaall Lin o 9iS5 & Al cililal)
The course consists of formal lectures and the discussion of research papers appearing in the current
literature in topics not covered by other courses. Student synthesizes their material and prepares
written and oral presentations. students produce a literature survey paper and a research proposal on
the specified topics. They then can execute their research with objective of producing a journal-
quality paper. Topics chosen for study will be by arrangement with the department.

IT628: Advanced Topics in Information Technology - |

| - cila slaall Lia o135 B dasiia S gia ga
Advanced Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of Information
Technology. Topics chosen for study will be by arrangement with the department.
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IT700: Advanced Computer Networks

dadiiall Cualal) CilSuE
Survey of computer networks covering end-to-end principle, multiplexing, virtualization, packet
switching vs. circuit switching, router design, network protocols, congestion control, internet
routing architecture, network measurement, network management, and overlay networks. Survey of
research papers from classic literature through contemporary research.

IT701: New Directions in Signal Processing

LY Al A Abaadl clalasy)
This course is designed to provide students with a broad perspective on the DSP field. The course
will cover various advanced topics in DSP, including: multi-rate signal processing and filter banks;
time-frequency analysis, short time Fourier transform (STFT), and wavelet transform; linear
prediction and optimum linear filters; adaptive filtering; compressed sensing and sparse recovery.

IT711: New Directions in Image Processing

ssall dAallaa & Agaal) clalady)
Digital image processing has various applications ranging from remote sensing and entertainment to
medical applications. This course explores a few major areas of digital image processing at an
advanced level, with primary emphasis on medical applications. Topics covered include image
segmentation, image registration, and validation of image processing algorithms. Examples will be
presented to give the students exposure to real-world applications.

IT712:New Directions in Embedded Systems

daaall a3l & dpaal) clalasy)
Advanced topics in embedded systems, with focus on learning recent methods in circuit design and
circuit layout.

IT713: Advanced Network Security

PRGN JEATIRAT W
This course provides students with in-depth study and practice of advanced concepts in applied
systems and networking security, including security policies, access controls, IP security,
authentication mechanisms, cryptographic protocols, and intrusion detection and protection.

IT714: Advanced Topics in Robotics and Computer Vision

aalally Ay 1 9 AV Gl (A daditia e gua g
The course covers advanced computer vision techniques for object and category recognition,
recognition of human activities from video streams and egocentric vision. This course will provide
a comprehensive survey of the existing methods and discuss the performance of reviewed methods
on several benchmark datasets. We will also consider the techniques needed for real-time
interactive applications on robots or mobile devices, e.g. domestic service robots or mobile phones
that can retrieve information about objects in the environment based on visual observation
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IT715: Advanced Multimedia Systems

daniial) Banaiall Jailua glf alis
Basic Concepts of audio and video, MPEG, HEVC, and H.265 compression algorithms, QoS and
resource management algorithms, streaming protocols, feedback control and adaptation algorithms
for A/V streaming, peer-to-peer streaming and content-distribution networks, DASH, SIP,
WebRTC, multi-modal synchronization algorithms, multimedia storage frameworks, QOoE
evaluation methods, and design and integration principles for multimedia systems such as mobile
multimedia, Video 360, Teleimmersion, Voice-over-IP, Video Conferencing, and Video-on-
Demand.

IT716: Secure Network System Design

This course provides the fundamental skills needed to analyze the internal and external security
threats against a network, and to implement security mechanisms to protect an organization’s
information. The course helps to evaluate network and Internet security issues and provides security
solutions such as the designing a security policy, troubleshooting networks, and digital signatures.

IT717: Advanced Speech Processing

daaitial) pDISl) dallaa
This course aims to give participants a deeper understanding of speech processing by presenting
state-of-the-art technologies and current challenges. Rather than giving a coverall introduction to
speech processing, the course will focus on selected topics with an emphasis on applications. Topics
covered include speech analysis, speech coding, speech enhancement, speech recognition, speaker
recognition and segmentation, and speech data mining and document retrieval

IT718: Modern Computer Architecture

¢uaall culall 4y jlaza
The course has an emphasis on modern parallel computer systems (today multicores and graphic
processors) and programming them. Areas covered are memory system organization, principles for
multiprocessor systems, and a detailed coverage of the design of a CPU.

IT719: Wireless Sensor Networks

ASLa ciluaal) CilSod
This course provides the fundamentals behind the design of wireless sensor networks. A primary
focus of this course is to give students hands-on programming experience with various sensors and
sensing platforms. Also the course provide the fundamental concepts of sensor network design,
learn to apply sensor network protocols, mechanisms, and algorithms to implement sensing
systems, design, program, simulate, and experiment with sensor network software and hardware,
and solve various sensor network design problems individually and in teams.

IT720: Advanced Pattern Recognition

dasiial) Llai¥) lo i)
Pattern recognition is the foundation of artificial intelligence, machine perception, computer
graphics and many other related research areas, such as data mining, hypermedia, etc. The course
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objective is to convey advance knowledge from pattern recognition with emphasis on the pattern
recognition based on multidimensional statistical models and applications mostly in information
technology

IT721: Cyber Security: Concept, Theory and Practice

Gl g 4y 1) g & ggdall 1 AY) e (Y
The course covers the following topics: 1) the purpose and function of cybersecurity technology
identifying the tools and systems that reduce the risk of data breaches while enabling vital
organization practices. (Cybersecurity functions) 2) Implement systems, apply tools, and use
concepts to minimize the risk to an organization’s cyberspace to address cybersecurity threats.
(Tools and threats) 3) Use a risk management approach for responding to and recovering from a
cyber-attack on system that contains high value information and assets such as an email system.
(Response and risks) 4). Develop policies and procedures needed to respond and remediate a cyber-
attack on a credit card system and describe plan to restore functionality to the infrastructure.
(Policies and procedures).

IT722: Internet of Things

el el )
The course covers the following topics: 1) Design various domains, key components, and
architectural frameworks and then interface sensors and actuators for signal processing within an
10T burglar alarm system. (10T system design and development) 2) Use wireless sensors within an
ad-hoc networks architecture to capture data within a multimedia system. (Wireless data
acquisition) 3) Evaluate the successful relevant applications for an loT system using intelligent
information processing and automatic control systems. (loT system evaluation)

IT723: Research Seminars in Information Technology - 11

1 - e slaall L o8 5385 B Afiad) il
The course consists of formal lectures and the discussion of research papers appearing in the current
literature in topics not covered by other courses. Student synthesizes their material and prepares
written and oral presentations. students produce a literature survey paper and a research proposal on
the specified topics. They then can execute their research with objective of producing a journal-
quality paper. Topics chosen for study will be by arrangement with the department.

IT724: Advanced Topics in Information Technology - 11

1 - il slaall L ol 53S0 b dadiila e gua 5o
Advanced Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of Information
Technology. Topics chosen for study will be by arrangement with the department.
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DS511: Computer Simulation Techniques

ilad) olSlane ciluiss
This course includes basic simulation modeling, nature of simulation, system models and
simulation, discrete event simulation, simulation of single-server queuing system, simulation of an
inventory system, list processing in simulation, simulation language, simulation of time sharing
systems, simulation output data and stochastic processes, building valid and credible simulation
models, principles of valid simulation modeling, verification of simulation modeling computer
programs, an approach for developing valid & credible simulation output data, output data analysis
for a single system.

DS512: Scheduling Techniques

A gaal) s
This course focuses on developing effective project schedules. Proven techniques are applied to
each of the following: work breakdown structure creation, realistic estimate development,
functional dependency definition, task constraint management, resource assignment, schedule
optimization, baseline creation, and variance tracking. Extensive hands-on exercises using
Microsoft project database for effectively process tasks, estimates, dependencies, constraints,
deadlines, resources, and assignments. Optimize the schedule to meet deadlines and budget
restrictions. Balance resource workloads through the application of advanced resource-driven
scheduling techniques, create project state reports, manage baselines and update project actual,
crash or fast-track a project schedule.

DS513: Decision and Game Theory

ey ol g el ) AN 4y ki
This course includes basic concepts of decision making under certainty, risk and uncertainty, The
use of decision tables, decision trees and sequential decision-making, opportunity loss, one-time
decisions and expected value of information, conditional probability and decision analysis, multiple
comparison and multiple ranking methods, examining the many facets of game theory, such as
bargaining theory, non-cooperative games, cooperative games, games with incomplete information,
several cases studies will be used to illustrate the application of decision theory to real world
problems.

DS514: Computational intelligence in Operations Research and Decision support

AN a9 clalaal) Eigay B A cillual)
This course will cover the three main components of computational intelligence: namely
evolutionary, fuzzy, neural computation. An emphasis will be made on the application of
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computational intelligence (CI) techniques to optimization, prediction and modeling. Related
techniques such as Ant Algorithms, genetic algorithms, neural networks, tabu search, simulated
annealing may also be covered. The advantages and limitations as well as the guidelines for
selecting the most efficient approach for various types of problems will be addressed. The
implementation of CI techniques for various problems will be stressed throughout the course.

DS515: Non-linear and Dynamic Programming

ASpalipall g dghad ) dava )
This course includes methods and algorithms for unconstrained nonlinear optimization, nonlinear
optimization, Characteristics of Dynamic Programming, deterministic and non-deterministic (DP),
Concepts of multistage decision-making, recursive equations, forward and backward recursion.

DS516: Techniques for Decision support systems

Al asa eka el
This course includes Problem solving, decision-making process , model building , types of
computer based information systems , system development life cycle (SDLC) , systems analysis and
design methodologies and computer based decision support systems , Classification of models
included in Decision Support Systems (DSS), Principle components of an integrated DSS, Data
management versus Model Management Systems, Model selection, integration, execution and
interpretation functions.

DS517: Linear and integer programming

Ahadl) yu g Ladl) ALY
This course includes the graphical solution approach, the simplex method with the sensitivity
analysis, duality in linear programming and the economic interpretation, revised simplex, dual
simplex, Transportation problem, Transshipment problem, Knapsack problem, Traveling salesman
problem, Assignment Models, Cutting plane technique, Branch and Bound technique, Enumeration
technique.

DS518: Selected Topics in Operations Research and Decision Support

J\ﬂ\es{gt&w\ ‘LJA..I‘;ASJ‘:\&AQLCJA.AJA
Selected Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of Operations
Research and Decision Support. Topics chosen for study will be by arrangement with the
department.

DS530: Diploma Project

asheal £ 5 e
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 will be conducted
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DS600: Applied Computational intelligence in operations research and Decision Support

Sl asag Glalaad) & gan ga g.ﬁ.uﬂ\ e\SA) cilBydat
This course will cover the application of computational intelligence (CI) techniques to optimization,
prediction and modeling. Related techniques such as Ant Algorithms, genetic algorithms, neural
networks, tabu search, simulated annealing may also be covered. The advantages and limitations as
well as the guidelines for selecting the most efficient approach for various types of problems will be
addressed. The implementation of CI techniques for various problems will be stressed throughout
the course.

DS601: Decision Theory and Analysis

VAN & ki g Julas
The course provides the students with a broad and comprehensive perspective on different
theoretical approaches to the study of individual, group, and organizational decision making.
During the course we will discuss conceptual and methodological problems related to research in
decision making, as well as to the development of theories in the area of decision making. The
course will be organized from micro to macro, by way of treating decision making at the level of
the individual, group and organization as well as in inter organizational settings. The course also
covers individual and organizational learning. Issues related specifically to leadership and decision
making will also be included. Decision analysis: making justifiable, defensible decisions, elements
of decision analysis models, decision making under pure uncertainty, limitations of decision making
under pure uncertainty, coping with uncertainties, decision making under risk, the discovery and
management of losses. Risk, the four letters word, decision's factors-prioritization and stability
analysis, optimal decision making process.

DS611: Strategic, Risk, and Crisis Management

e 3N 5040 alaiall g dat) i) 50y
This course includes draws from all functional areas of an enterprise to provide strategic directions
to an organization. Strategies are offered to ensure success on a competitive” for profit"
environment. A framework is developed to understand the interrelation of accounting, finance,
operation, engineering, and marketing. Concepts and fundamentals of crises and risk management,
resolving crises, and types of crises and risk are introduced.

DS612: Applied Project Management

ile g pdiall 3 la) cullyudat
The goal of this course is to bring students’ project management research and practice to a new and
much more effective level. A case study approach is adopted during the course and the course will
build on the Management Body of Knowledge (PMBOK). Broad topics to be covered include: the
growth of project management; success, maturity, and excellence; project management
methodologies; strategic planning for project management; maturity of modern project
management; project portfolio management; the project office; and management support. The
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course will also introduce some contemporary project management subject such as: e-projects, and
intelligent project management.

DS613: Advanced Optimization

daita A L]
This course builds upon a solid background in linear, network, non-linear. Starting with topics
relating to mathematical programming, including path-following interior point methods, semi-
definite and cone programming, and convex optimization, an exposition of advance concepts in
multi-objective and network optimization will be made. Throughout the course, implementation
issues will be addressed, including stability and convergence properties.

DS614: Advanced Stochastic Programming

Aadie 4) gl daa
This course will cover different types of uncertainty models including fuzzy, stochastic and rough
modeling to manage risk in decision making. The course will focus on the models and their
applications in the field of decision support and operations research. Topics include modeling
uncertainty in optimization problems, algorithms for stochastic programming, and advanced
approximation and sampling methods.

DS615: Advanced Decision and Game Theory

daniia cily jlaal) g <l ) Rl ey s
This course explores advanced topics in decision and game theory. Applications involving the
analytic hierarchy process (AHP) and the analytic network process (ANP) for multi-criteria decision
making will be studied. Also the course will cover methodologies and topics pertinent to decision
making under uncertainty. With respect to game theory, determining equilibrium in competitive
situations under uncertainty will be a main topic. In addition, the limitations of traditional game and
decision theory and hence cover elements of agent based models and their methodological pitfalls
will be explored.

DS616: Advanced Application in Modeling and Simulation

BlSlaall g A lalll A dasiia ciliylas
This course will focus on studying advanced approaches to computer simulation. Topics include:
recent trends in simulation methodologies, simulation techniques and languages; hybridization of
simulation approaches; recent algorithms for validation and verification. Several case studies will
be explored in details.

DS617: Service Science, Management and Engineering

;\.AA'AS\ e‘g.b au-ﬁb\g EJ\.\)
This course provides an introduction to services science - a new, interdisciplinary field that
combines social science, business, and engineering knowledge needed for organizations to succeed
in the shift to the service and information-based economy. The course will build students’ skills to
address business and technical issues in a service business environment. These new skills include
the ability to integrate across traditional disciplinary areas to obtain globally effective solutions.

-92- (2018 — Ldad) cilupal) dls a)



Baainall cile Lo alaly o)) daals cilagleally cilscilad) A8t L4040 Aaid)

Broad topics to be covered include: understanding services, designing the service enterprise,
managing service operations, and quantitative models for service management.

DS618: Quality Management

[y e— K
This course includes the fundamentals of organizational effectiveness, organizational philosophy,
quality systems, creating a customer focus, organizational leadership, strategic planning, human
resource development and management, managing the supply chain, measures of organizational
success, benchmarking, process management, lean tools and techniques, problem-solving tools and
techniques.

DS619: Executive Decision Making

dhaan ¢ ) Al )
This course includes Concepts and methods for making complex decisions in both business and
government; identifying criteria and alternatives, setting priorities, allocating resources, strategic
planning, resolving conflict, and making group decisions, Bayesian statistics and decision analysis,
graphical models and strategic decision making. systems for computer—supported cooperative work
(CSC, (be aware of current developments and future trends concerning intelligent systems.

DS620: Sustainability in Supply Chain Management

3 ) Aleaba 34100 (8 dalainy)
This course includes Building Blocks of Supply Chain Management, Designing the Supply Chain,
collaborating Across the Supply Chain, Organizational Change, Environmental Sustainability, and
Financial Analysis, Sustainability throughout the Supply Chain, Social Sustainability through
Innovation.

DS621: Research Seminars in Operations Research - |

| - cilblad) & gay b Ada) cililal)
The course consists of formal lectures and the discussion of research papers appearing in the current
literature in topics not covered by other courses. Student synthesizes their material and prepares
written and oral presentations. students produce a literature survey paper and a research proposal on
the specified topics. They then can execute their research with objective of producing a journal-
quality paper. Topics chosen for study will be by arrangement with the department.

DS622: Advanced Topics in Operations Research - |

|-aghd\&,¥gébm..am3¢y
Advanced Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of Operations
Research. Topics chosen for study will be by arrangement with the department.

DS623: Research Seminars in Decision Support - |
| - DA asd & Adiand) ciltal)
The course consists of formal lectures and the discussion of research papers appearing in the current
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literature in topics not covered by other courses. Student synthesizes their material and prepares
written and oral presentations. students produce a literature survey paper and a research proposal on
the specified topics. They then can execute their research with objective of producing a journal-
quality paper. Topics chosen for study will be by arrangement with the department.

DS624: Advanced Topics in Decision Support - |

|- DAl asd 8 daditia Cile guda g
Advanced Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of Decision
Support. Topics chosen for study will be by arrangement with the department.
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DS700: Advanced Computational intelligence in operations research and Decision Support

Sl PEEY Glalaad) & gan g—“‘ e.fﬁ'.'\d\ ‘f.l.ual\ sl
This course will explore recent advances topics in the field of computational intelligence that are
relevant to optimization and decision support. Areas of interest include Evolutionary algorithms,
meta-heuristics, and Neural Computation. Practical implementation aspects of relevant algorithms
and techniques, especially in business intelligence, will also be addressed.

DS701: Advanced Decision Support Methodologies

dasiiall ) Al acd cilingia
Advanced Techniques of Decision Support explore advanced approaches to Problem solving,
decision-making, and model building. Topics covered include Classification of models included in
Decision Support Systems (DSS), Principal components of an integrated DSS, Data management
versus Model Management Systems, and Model selection. Computer packages will be used as
training tools for developing DSS.

DS711: Applications of Advanced Operations Research and Decision Support

daaiial) i A1 asa g Cllaal) & gay ilBala
The intent of this course is to further provide advanced usage and implementation tips and hints for
applying the advanced operations research and decision support system techniques and models. In
addition, it should help the students to efficiently and effectively think and innovate the way of
implementation of such applications in the organizations to best fit its environment and provide the
real value behind such models using advanced techniques in operations research and decision
support.

DS712: Strategies and Planning Management
i) i) g Jaadaddl) o o)

This Course will learn how to : select the time management system best suited to your personality
and job, prioritize your goals and create more time for effective decision-making , empower others by
using the five key principles of delegation. Regain control by actively managing interruptions, phone
calls and email. Optimize team workflow using activity networks, float and critical path analysis.
Strategies in project Management will provide you with an overview of project management. You
will explore the project management process, strategic issues, and project planning concepts.
Additional topics are achieving project performance objectives, project monitoring, evaluation and
control, risk and opportunity management, project termination, continuous project improvement,
organizational structures, disciplines for effective project management, project teams and staffing,
team building and creating effective project team dynamics and Artificial intelligence techniques .

DS713: Advanced Forecasting Techniques

daaiialf i) Culyiss
This course includes the advanced techniques of preparing sales and financial forecasts, estimate the
relative error in these forecasts, hands-on approach, and transform data and information into a
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competitive advantage, identify major trends in cash budgeting and cash flow planning, understand
forecasting error and the impact of uncertainty participants. Software packages correlated to
advanced forecasting techniques are used.

DS714: Advanced Scheduling Techniques

daniial) 43 ganl) culyiss
This course will cover the advanced and new trends in the field of scheduling techniques and their
applications in operations research and decision support.

DS715: Advanced Computer Simulation Techniques

daaiial) Cusdal) BLSLaa s
This course will cover the advanced and new trends in the field of computer simulations techniques
and their applications in operations research and decision support.

DS716: Advanced Decision Analysis

J\)ﬂ\wgé;uﬁh&byby
The course is intended to deepen and extend students' understanding of decision analysis, and to
show how the theory can be applied. Topics covered are the theory of decisions with multiple
objectives, influence diagrams and belief nets, cascaded Bayesian inference, stratified systems
theory and group processes.

DS717: Advanced Models of Operations Research and Decision Support

daxiiall ) AN a9 cilylaal) & gay gz Ml
The intent of this course is to further provide advanced usage and awareness with the valid and
applicable models in advanced operations research and decision support systems. In addition, it
should help the students to efficiently and effectively think and innovate the implementation of such
models in the organizations to best fit its environment and provide the real value behind such
models using advanced techniques in operations research and decision support.

DS718: Research Seminars in Operations Research - 11

I - cblaad) gy B dfial) cililal)
The course consists of formal lectures and the discussion of research papers appearing in the current
literature in topics not covered by other courses. Student synthesizes their material and prepares
written and oral presentations. students produce a literature survey paper and a research proposal on
the specified topics. They then can execute their research with objective of producing a journal-
quality paper. Topics chosen for study will be by arrangement with the department.

DS719: Advanced Topics in Operations Research - 11

I - clalaad) Egay B dasiia Cle gua ga
Advanced Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of Operations
Research. Topics chosen for study will be by arrangement with the department.
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DS720: Research Seminars in Decision Support - 11

11 - S8 asa & ddal) ciltal)
The course consists of formal lectures and the discussion of research papers appearing in the current
literature in topics not covered by other courses. Student synthesizes their material and prepares
written and oral presentations. students produce a literature survey paper and a research proposal on
the specified topics. They then can execute their research with objective of producing a journal-
quality paper. Topics chosen for study will be by arrangement with the department.

DS721: Advanced Topics in Decision Support - 1

11 - AN e b dadiia Cile guaga
Advanced Topics provides an opportunity to study a topic which is not included in the existing
curriculum. This course examines one or more selected current issues in the area of Decision
Support. Topics chosen for study will be by arrangement with the department.
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