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CS511� Computer Programming 
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Object-oriented programming: data abstraction, encapsulation, classes, objects, templates, operator 

overloading, function overloading, inheritance, polymorphism, exception handling, and streams. 
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CS512: Data Structures 
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CS513: Operating Systems 
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Types of operating systems. Operating Systems structures: system components and services, virtual 

machines. Process management: CPU scheduling: Scheduling concepts, performance criteria, 

scheduling algorithm. Memory organization and management for single user and multi-user system. 

Secondary storage management, Disk scheduling, virtual memory. 
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CS514: Software Engineering 
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Overview of software engineering, software requirement: requirement engineering processes, system 

models, software prototyping. Design: architecture design, distributed system architecture, object 

oriented design, user interface design. 

��

Built-in data structures. Stacks, queues, linked lists, and tree structures. Sorting algorithms, searching 

algorithms, Abstract data types (ADT). 
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CS515: Concepts of Programming Languages 
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Describing syntax and semantics. Identifiers: names, binding, type checking, and scopes. Data types, 

subprograms and their implementation, concurrency, programming paradigms such as declarative 

programming, object oriented programming and component programming, parallel and distributed 

programming. 
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CS516: Selected Topics in Computer Science-1 
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Topics which are not included in the curriculum and seems to be needed should be suggested as an 

elective course by the CS Department and approved by the Faculty Council and listed under this 

course number. 

��
�jIJ"����	P��HF�-�74�4"���D A����IJ"n���S��������_��
����K �F�"���G
�
���?467�S�k�o6�/��H
�4���1 �!"�����
������j/����

 
 

CS517: Selected Topics in Computer Science-2 
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Topics which are not included in the curriculum and seems to be needed should be suggested as an 

elective course by the CS Department and approved by the Faculty Council and listed under this 

course number. 
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CS51D: Project 
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Student will select one of the projects proposed by the department, the student should do analysis, 

design and implementation.  
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CS521: Introduction to Web Development 
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Web site planning and design - creation of a design document and information architecture - Hands on 

development - writing the code – HTML and XML. 
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CS522: Fundamentals of Web Programming 
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The fundamental aspects of computer programming using the standard language of the Web browser, 

JavaScript� 
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CS523: Web Languages-I 
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Advanced JavaScript and AJAX. Students will learn how use the HTTP request object to 

communicate with both XML documents and PHP. 
 

 JavaScript � AJAX.�?�!�/Q��B6�R"���Y H���2���G^�R�6� XML ��PHP���
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CS524: Web Engineering 
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The course addresses the concepts, methods, technologies, and techniques of developing Web sites 

that collect, organize and expose information resources. 
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CS525: Web Programming - Client Technology 
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Front-end web development, from HTML, XHTML and CSS, to JavaScript Document Object Model 

(DOM) and AJAX. Also students will learn HTTP request object and handle XML files. 
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CS526: Web Languages-II 
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Basic database manipulation, as well as how to search databases and how to incorporate them into 

PHP-based programs 
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CS527: Server-Side Languages 
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Introduction to PHP - Introduction to Database and MySQL – NetBeans -How to communicate to 

Database through PHP. 
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CS528: Web Administration 
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Learn web and Internet troubleshooting techniques, security and authentication and finally 
restore/backup. 
 

�G�4����5Ad�������M"�����M5�
��G���
�Q�G�4���2�/`@�Q�I7�= �
�����^���1U��r�J����"7���B����  
 
 

CS529: Web GUI Design 
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Primary principles and tasks involved in graphical user interface (GUI) design - Users how to design 

screen layouts, use color effectively, and incorporate typography into a graphical user interface - How 

to put together the elements of an interface to create an effective design - Create an attractive and 

organized web site using basic and intermediate HTML and CSS - Graphical tools (Dreamweaver 8, 

Photoshop, Flash, etc.) 
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CS611� Formal Methods and Theory of Computation 
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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. 
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CS612: Advanced Mathematics and Algorithms 
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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. 
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CS613: Advanced Artificial Intelligence 
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This course will review basic knowledge modeling and representation and search techniques, and then 

will introduce advanced topics in artificial intelligence, including knowledge discovery; 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. 
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CS614: Computational Biology 
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The course will cover topics including: essentials of biological knowledge, sequence analysis, 

phylogenetic trees, microarrays, protein tertiary structure prediction, mass spectrometry, protein-

protein interaction, regulatory networks, immunomics. The course will also cover computational 

methods including directed and undirected graphical models, such as Bayesian networks, factor 

graphs, and Dirichlet processes. 
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CS615: Advanced Software Engineering  
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The course covers advanced topics in software engineering including the following topics. Types of 

software architecture; model-based and component-based software; software engineering best 

practices; software migration and maintenance; software quality, web-based systems development 

methodologies; software project management; and software security. 
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CS616: Advanced Topics in Computer Systems 
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The course covers advanced Topics in computer architecture, and operating systems. Evolution of 

computer architectures; computer performance; advanced pipelining; memory organization; hardware 

aspects of interconnection networks. 

Computer systems, in an open era, included variety of hardware devices ranging from hand-held  

devices to large powerful computers, challenges of openness and trends in their solutions. Topics such 

as cloud computing, mobile computing, enterprise systems, service-oriented architectures, among 

other new trends in computer system hardware and software are also covered. 
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CS617: High Performance Computing 
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An in-depth study of the state+of+the+art in high performance computing. Topics include parallel 

computer architectures, programming paradigms, and their applications. Parallel architectures include 

PC clusters, shared-memory multiprocessors, distributed-memory multiprocessors, and multithreaded 

architectures. Parallel programming paradigms include message passing interface (MPI), its second-

generation MPI-2, and multithreaded programming. Applications include computational science and 

high performance Web and database servers for Internet-based electronic commerce.  
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CS618: Cryptography 
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The course covers topics including web security, denial-of-service, email security, routing security, 

sensor network security, firewalls, wireless security, security analysis, side and covert channels, 

intrusion detection and prevention, and software security, security protocols, packet sniffing, password 

cracking, and transport-layer security protocol. It also covers symmetric and asymmetric cryptography 

algorithms, block ciphers; secure hash functions and data integrity, key exchange and public-key 

systems, key management techniques and protocols, authentication and encryption in an adversarial 

model, and digital signature schemes. 
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CS619: Research Methods and Skills 
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The course objective is to teach students scientific research methods and help students develop 

essential research skills needed to succeed in conducting research, critical thinking and analytical 

skills, publishing research, and becoming part of the research community.  
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CS620: Knowledge Management 
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This course reviews essential principles of knowledge management (KM) and teaches�different levels 

of knowledge management solutions such as KM processes, KM systems, KM mechanisms, different 

KM infrastructure. Then it investigates different knowledge management systems such as knowledge 

capture systems� knowledge sharing systems,�and knowledge discovery systems. 
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CS621: Information Retrieval 
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The course covers structure and features of information retrieval systems: cognitive (human) aspects 

of information access and retrieval, information retrieval as a process, features of modern information 

retrieval systems, and information retrieval vs. database or information systems. It also includes 

indexing algorithms, text preprocessing and query processing, document (and query) representation, 

keyword discrimination, as well as retrieval models and ranking.  
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CS622:�Advanced Natural Language Processing 
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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. 
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CS623:�Advanced Topics in Computer Science-1 
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Advanced topics which are not included in the curriculum and seems to be needed should be 

suggested as an elective course by the CS Department and approved by the Faculty Council and listed 

under this course number. 
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CS624:�Advanced Topics in Computer Science-2 
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Advanced topics which are not included in the curriculum and seems to be needed should be 

suggested as an elective course by the CS Department and listed under this course number. 
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CS711: Advanced Soft Computing 
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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. 
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CS712: Kernel Methods in Bioinformatics 
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The course covers the following topics: String kernels for protein classification, fast kernels for string 

and tree matching, kernels for graphs, diffusion kernels, kernels for protein structure prediction, 

kernel-based integration of genomic data using semi-definite programming, protein classification via 

kernel-matrix completion. 
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CS713: Research Directions in Software Engineering 
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The course covers software engineering research directions, how to make a good research in software 

engineering, principal research results of software engineering with attention to problem selection, 

research paradigm, and validation of results. It also covers how research paradigm and validation 

method are chosen to match the problem, and analyzes current and classical literature for both the 

content of the work and the research strategy used.   
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CS714: Web Mining 
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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. 
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CS715: Advanced Multi-Agent Systems 
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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, agents communications, agent interaction protocols, societies of 

agents, and search algorithms for agents, distributed problem solving and planning, learning in multi-

agent systems. 
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CS716: Advanced Text Processing 
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The course covers methods and techniques for processing raw text while dealing with the embedded 

linguistic content, armed with the NLP techniques on the morphology, syntax, and semantic level, and 

with the statistical methods used in this field. Topics such as spelling and grammar checkers, building 

statistical lexicons, indexing, word sense disambiguation, and building database queries from natural 

text, will be discussed.  
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CS717: Advanced Topics in Computer Systems & Parallel Processing 
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Current research areas in computer systems and parallel processing will be covered. Such areas 

include advanced research topics in compilation techniques, operating systems, real-time systems, 

abstract machines, concurrent and distributed systems, mapping, load balancing, and fault tolerance. 
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CS718: Research Topics in Computer Science-1��
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The course consists of formal lectures and the study and discussion of research papers appearing in the 

current literature in topics not covered by other courses. Students will be expected to participate in the 

presentation of the lecture material. Topics chosen for study will be by arrangement with the 

department.  
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CS719: Research Topics in Computer Science-2��
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The course consists of formal lectures and the study and discussion of research papers appearing in the 

current literature�in topics not covered by other courses. Students will be expected to participate in the 

presentation of the lecture material. Topics chosen for study will be by arrangement with the 

department.  
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Probability and Statistics  
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Data Structures 
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Digital Signal Processing   
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Selected Topics in Information Technology-1 
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Network Algorithms and Simulation Techniques 
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Automatic Speech Recognition 
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Wireless Sensor Networks 
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Optical WDM Networks 
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Network Performance Analysis and Evaluation��

-�5AM���Z����S�!@�����6
@ 
IT614��

�O"@&�$ 

� 
Advanced Topics in Information Technology1 
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Advanced Topics in Information Technology 2 
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 Research Topics in Information Technology- 1��
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Research Topics in Information Technology- 2��
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 Advanced Topics in Computer Networks��
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Advanced Security Topics 
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Advanced Topics in Pattern Recognition��
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Advanced Topics in Digital Signal Processing 
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IT511: Probability and Statistics 

 

Z+�������	.�+#[JF�M��[J��
��

Probabilities and Sampling space – Conditional probability- Bayes theorem – Random variables – 

distribution functions- moments and moment generating function – estimation theory- Linear 

regression- correlation- Applications. 
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IT512: Digital Signal Processing 
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Introduction to discrete time signals and systems, linear time invariant systems, Fast Fourier transform 

; Digital Filter design ; Implementation aspect of DSP algorithms. 
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IT513: Computer Networks 

��
Z+������	�!����
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��
Classifications, topologies, Architecture, standards, Applications, ISO-OSI model, Switching 

techniques, Error detection and Correction, Network protocols, Routing strategies and techniques, 

Flow control, Congestion control , Public switched data network. Internetworking; Introduction to 

ISDN. 
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IT514: Computer Graphic Systems 

 

Z+������9:4 ��������9���
���
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Overview of Graphics systems ; Line drawing algorithms ; Circle drawing algorithms ; Ellipse 

drawing algorithms ; Area filling algorithms ; Polygon filling algorithms ; Line clipping algorithms ; 

Polygon clipping algorithms ; Two dimensional transformations; Three dimensional object 

representation and Projections ; Three dimensional modeling and transformations. Three dimensional 

Viewing and Camera Model.  
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IT515: Multimedia 
 

Z+������>��H#+�
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Digital Audio; Digital Video; Lossy and lossless data compression ; Predictive Coding techniques ; 

Transform coding techniques; vector quantization Techniques ; Entropy Encoding ; Huffman coding ; 

JPEG compression ; Motion estimation and compensation in video ; MPEG compression ; Multimedia 

Database; Network considerations  for multimedia transmission.  
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IT516: Selected Topics in Information Technology-1 

 

Z+���=���>��#���	���?��	����H+�
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Topics which are not included in the curriculum and seems to be needed should be suggested as an 

elective course by the Department and listed under this course number. 
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IT517: Selected Topics Information Technology -2 
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Topics which are not included in the curriculum and seems to be needed should be suggested as an 

elective course by the�Department and listed under this course number. 
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IT518: Project 

 

Z+����D��EF�8�  
 

Student will select one of the projects proposed by the department, the student should do analysis, 

design and implementation.  

L� M"����i6.����/����	�BJ@��S�"�@����6
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IT611� Network Algorithms and Simulation Techniques  

 

g�:6--�'��O�
�������?�:������\�������f
��7  
 

This course covers concepts necessary for the study of networking performance and algorithms. It 

focuses on algorithms, and optimization techniques that are most commonly used to solve complex 

problems in networking. Major topics include, introduction to algorithms and graph theory, algorithms 

for solving common problems in networks such as, switch scheduling, multicast tree construction, 

routing, and packet matching, fundamentals of simulation and analytical modeling techniques, 

simulator design and model calibration. 
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IT651 Detection and Estimation�Theory 

 
g�:62-�'����������I�\�O������A+��

 
This course examines the theory of detection and estimation of discrete observations. Topics covered 

include: vector spaces of random variables; Bayesian and Neyman-Pearson hypothesis testing; 

Bayesian and nonrandom parameter estimation; minimum-variance unbiased estimators; 

representations for stochastic processes, shaping and whitening filters; detection and estimation from 

waveform observations. Advanced topics include: linear prediction and spectral estimation, 

and Wiener and Kalman filters.  
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IT652 Computational Cognitive Science 

 

Z+�=����%(��)��
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This course covers: principles and scope of cognitive science; connectionist and symbolic approaches 

to cognitive science; learning rules; function and relation of different types of neural networks to brain 

function and cognitive behavior; applications in biometrics; applications in bioinformatics; 

applications in forecasting. 
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IT621 Real Time Control Applications��
 

g�:6$-�'T���
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The course covers the common real-time applications: Digital control systems, High level controls, 

Signal processing in radar systems, Real-time databases; Advanced approaches to real-time 

scheduling; Multiprocessor scheduling techniques; Resource access control protocols, Multiprocessor 

resource access control protocol; Real-time communication. 
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IT622: Coding Theory    

  

g�:6$$�'��!\�������A+��
��

This course covers various topics in coding and information theory. Topics include: Channels, 

introduction to information theory, Shannon fundamental theorem, Linear codes, Hamming codes, 

Reed- Muller codes, cyclic codes, BCH codes, Reed- Solomon codes, perfect single-error correcting 

codes, the Golay codes, Lloyds theorem, weight enumerators, the Mac Williams equation, quasi-

symmetric designs, self-orthogonal codes and designs. 
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IT631: Biological Signal Analysis 
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In this course, the electrical signals which arise in biological systems will be introduced. Focus will be 

on a particular biological signal - the electromyogram or EMG which is measured during voluntary 

muscle contraction. The mechanisms of signal generation, models of signal production, signal 

characteristics, and signal acquisition and processing will be discussed. Applications of EMG signal 

processing in rehabilitation and ergonomics will be covered� 
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IT632: Bioinformatics Technology��
� � 
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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. 
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IT641: Machine Vision Technology 

 

g�:6>-�'��h�����i�������?�:��
��

The course provides an intensive coverage to the process of generating a symbolic description of an 

environment from an image. Lectures describe the physics of image formation, motion vision, and 

recovering shapes from shading. Binary image processing and filtering are presented as preprocessing 

steps. Further topics include photogrammetric, object representation alignment, analog VLSI and 

computational vision. Applications to robotics and intelligent machine interaction are discussed. 
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IT653: Neural Computation ��
 

g�:62*�'���"��������0
����
��

This course investigates computation by neurons. Of primary concern are models of neural 

computation and their neurological substrate, as well as the physics of collective computation. Topics 

include rate-code of neural networks, their differential equations, and equivalent circuits; stochastic 

models and their energy functions; associative memory; supervised and unsupervised learning; 

development; spike-based computing; single-cell computation; error and noise tolerance. 
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IT633: Biomolecular Computation 
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This course investigates computation by molecular systems, emphasizing models of computation 

based on the underlying physics, chemistry, and organization of biological cells. Topics include: 

computation by self-assembly, molecular folding, signal transduction, genetic regulatory networks, 

and transcription; simulation and design of biochemical systems; physical limits of computation, 

reliability, and the role of noise; reversible computation; DNA-based computers; in vitro evolution; 

molecular ecosystems. 
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IT661: Automatic Speech Recognition 

 

g�:66-�'�N�(�T�h��I�����4d�����
��

The course introduces students to the rapidly developing field of automatic speech recognition. Topics 

include: algorithmic aspects of speech recognition systems, search algorithms, stochastic modeling, 

language modeling techniques, various approaches to speech recognition, advanced techniques used 

for acoustic-phonetic modeling, robust speech recognition, speaker adaptation, processing 

paralinguistic information, speech understanding, and multimodal processing. 
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IT612: Wireless Sensor Networks    

 

g�:6-$�'����	d�����0S��������F��
��

 This course covers various recent topics in wireless sensor networks. Topics include: basics of sensor 

networks; sensor and actuator interfacing; feedback control; current and future platforms; energy 

sources and storage; distributed power aware; Medium access control protocols; Routing protocols; 

Clustering techniques; Mobility. 
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IT613: Optical WDM Networks    

  

g�:6-*�'�����������jP����0���������X�������\��   ��
��

This course introduces the concepts of optical�wavelength division multiplexing (WDM) networks. 

Topics covered include: optical communication, fiber optics fundamentals, optical devices and 

technologies, optical networks, WDM technologies, optical packet switching, optical circuit switching, 

optical burst switching, optical cross-connects, optical protection and restoration, wave-band 

switching, routing and wavelength assignments in WDM networks. 
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IT614: Network Performance Analysis and Evaluation  
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This course covers topics related to the study of networking performance analysis and evaluation. 

Major topics include: Measurement instrumentation, and design of experiments, interpretation of 

results, statistical simulation, modeling and analysis of output data, advanced topics in analytic 

modeling, workload characterization, tuning, procurement, and capacity planning, design and proof of 

approximation algorithms, design of meta-heuristic algorithms, formulation techniques for network 

optimization, linear and non-linear optimization. Design of distributed algorithms with proof of 

convergence for networks systems.   
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IT623: Advanced Topics in Information Technology- 1 
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Advanced topics which are not included in the curriculum and seems to be needed should be 

suggested as an elective course by the IT department and listed under this course number. 
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IT624: Advanced Topics in Information Technology -2 
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Advanced topics which are not included in the curriculum and seems to be needed should be 

suggested as an elective course by the IT department and listed under this course number. 
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IT711: Research Topics in Information Technology 1 
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The course consists of formal lectures and the study and discussion of research papers appearing in the 

current literature. Students will be expected to participate in the presentation of the lecture material. 

Topics chosen for study will be by arrangement with the department.  
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IT751: Research Topics in Information Technology 2 
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The course consists of formal lectures and the study and discussion of research papers appearing in the 

current literature. Students will be expected to participate in the presentation of the lecture material. 

Topics chosen for study will be by arrangement with the department.  
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IT712: Advanced Topics in Computer Networks     
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This course introduces recent development in computer and communication networks. Topics include: 

Traffic Characteristics, Source Policing, Scheduling and Quality of Service, Wireless Communication, 

Tracking of Mobile Users, Performance of Computer networks. 
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IT721: Advanced Security Topics 
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This course provides some advanced theoretical and applied topics in security field. It includes the 

formulation of a security model for the target system. Different topics will be investigated, such as; 

cryptography, information hiding, advanced authentication and intrusion detection. Also, emphasis is 

given to reviewing some application in security field� 
 

��f(��"����������
;�������
�"$�"��D�������$������	
��;������������"0��G��F
'����0��2 �

�J�9�G�j_��J��E
�q�8�5$��(�
]�7��2 ������3�$�]�1��R��	
��;��������8K��H��15-8������U5 �����D�����k�`��������J6��	
���������2�
V$6�i� �����3�$

9�G��F
'��0��	
"��D��������u����������2 



$(��
 

 

g�:;2$�'E��+�P��N�(�I������NG����������(�H����
��

Study of the extraction of concepts from large high-dimensional datasets, Statistical foundations; 

techniques such as supervised neural networks, unsupervised neural networks, decision trees, 

association rules, Bayesian classifiers, inductive logic programming, genetic algorithms, singular 

value decomposition, hierarchical clustering.  
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This course addresses the following topics: A very short review of Discrete-Time Signals and 

Systems, and fundamental concepts of optimal linear filters. Eigen analysis, Least-Mean-Squared 

(LMS) and Recursive-Least-Squares (RLS) algorithms, tracking and convergence analysis of the 

generalized LMS-type algorithms in mean-squared-error sense, fundamental concepts of array signal 

processing, Source localization and spectral estimation.  
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IT752 Advanced Topics in Pattern Recognition��
 

IT753 Advanced Topics in Digital Signal Processing 
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IS511: Data Storage and Retrieval 
 

Z+4�����	�4�(!�
�E�*�#�JF�U$X����
��

This course presents the study of file structures through an object-oriented approach allowing students 

to acquire the fundamental tools needed to design cost-effective and appropriate solutions to file 

structure problems. The course includes the following topics: indexing, consequential processing and 

the sorting of large files on disk and on tape, multilevel indexing and B-trees with its variants, indexed 

sequential access to files, hashing and extendible hashing. The course is supported with programming 

assignments on the studied topics, RAID, R-tree. 
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IS512: Database Systems 
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Evolution of database management systems ,Relational Data Model and Relational Algebra  

,Structured Query Language ,Entity Relationship  Modeling and Design ,ERM to RM Conversion  

,Tables Normalization. 
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IS513: Analysis and Design of Information Systems 
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The aim of this course is to cover the topics related to the upper phases of the Information Systems 

Development Life Cycle, which are the following: Planning of IS,  the detailed analysis of IS, and the 

Conceptual design of IS.  Methodologies, techniques, activities, tasks, deliverables and practical 

experiences related to the execution of these phases will be covered in the course. 
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IS514: Fundamentals of Information Systems 
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Fundamental concepts of the information systems- Information systems types and comoponents, the 

information technology and its impact on information systems, the IS development cycle, the 

information age and the information society – the IT indicators and the digital divide, and the 

contemporary applications of IT in IS(E-Business, EGovernment, E-Commerce, E-Learning). 
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IS515: Selected Topics in Information Systems-1 
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Topics which are not included in the curriculum and seems to be needed should be suggested as an 

elective course by the Department and listed under this course number. 
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IS516: Selected Topics in Information Systems -2 
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Topics which are not included in the curriculum and seems to be needed should be suggested as an 

elective course by the Department and listed under this course number. 
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IS517: Project 
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Student will select one of the projects proposed by the department, the student should do analysis, 

design and implementation.  
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IS611: Advanced Database Systems 
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Advanced Course In Database Systems: this course is designed as a 3
rd

  database course, it goes 

beyond the relational database and covers object-oriented conceptual data modeling, UML and EER 

object-oriented conceptual data models, object-oriented databases, object-relational databases, and 

databases and the Web. A focus on database innovations and new technologies such as Integration of 

databases, XML Databases, and data-warehouses are also included. 
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IS612� Advanced Information Systems Engineering 

��
�Z+4=����%��
#+�
�	����H+�
�9:4�%��;6��

��
The course covers advanced topics in information systems engineering including: Information systems 

requirements definition, information systems design methodologies, information systems 

implementation, information systems quality, information systems auditing 
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IS613: Advanced Topics in Data Management 
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The course is devoted to advanced and emerging issues in research, design, and development of data 

management systems. 
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IS614:�Advanced Topics in Information Systems 1 
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The course is devoted to advanced and emerging issues in research, design, and development of 

information systems. 
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IS615: Advanced Topics in Data Mining 
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The course covers advanced topics in data mining including: Multidimensional data clustering, data 

mining in unconventional databases, mining stream data, graph database mining, Web mining, 

Multirelational Data Mining, Multimedia & Text Mining. 
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IS616: Topics in Data Modeling 
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This course addresses the essentials of data modeling, it includes: An overview of data modeling 

concepts, techniques, and symbols. Anatomy of a comprehensive data model describing the various 

components. Extensive details of entities, attributes, identifiers, and relationships. Transition from data 

modeling to database design and implementation, data normalization, and modeling for decision-

support systems. Quality data modeling and agile data modeling in practice. Trends in data modeling 

methodologies and techniques. 
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IS617: Advanced Distributed Databases 
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The course covers new advanced concepts in distributed databases including: databases on mobile and 

wireless networks, database for peer-to-peer systems, databases in the cloud computing environments. 
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IS618: Advanced Topics in Information Retrieval 
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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. 
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IS619: Service Oriented Architecture and Web Services 
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Principles of SOA, Software as a Service (SaaS), SOAP, Web service description, Web service 

discovery, Web service composition, Web service security, Cloud computing and Web services 
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IS620: Requirements Engineering 
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The course introduces concepts of and techniques used in requirement engineering. It includes the 

topics: Domain understanding and requirements elicitation, requirements evaluation, requirements 

quality assurance, requirements evolution, modeling requirements, integrating multiple views, formal 

specification of system models. 
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IS621: Data Management in Bioinformatics 
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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,  
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IS622: Topics in Enterprise Systems and Architectures 
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Introduce concepts and models of enterprise architectures including: Enterprise modeling, enterprise 

modeling languages, enterprise architecture and architecture alignment, case studies. 

 

�-�b�I����=	"D�G���
�Q��=	"J���-�F��Q�-�b�I�����J��Q���JA����"g�4/�Qw��1��
����.��
��
��

IS711: Advanced Topics in Data Engineering� 
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The course considers new directions in research progress in data engineering. Topics include advanced 

transaction data models, multidimensional data organization, data cleaning, and data provenance 
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IS712: Advanced Topics in Information Systems 2� 
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Advanced Topics in one of information systems topics the course considers research progress in 

information systems. Topics include advanced design methodologies of information systems, 

information systems quality in software as a service paradigm. 
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IS713: Topics in Management of Special Data 
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The course covers techniques and issues in managing non-traditional data like geographic databases, 

moving objects databases, spatial and temporal data, RDF data …. 
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IS714:�Advanced Web-based Systems Engineering 
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The course covers advanced concepts and related research problems in building efficient Web-based 

system considering web2 and Web3 technologies. 
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IS715: Business Process Modeling and Workflow Systems 
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The course introduces concepts of business processes, business process management and modeling. It 

includes the topics: Business processes definition, process modeling, BPMN for process modeling, 

process analysis and transformation, process orchestration 
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IS716: Databases for New Computing Platforms 
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The course considers the impacts and requirements of new computing platforms on building database 

management systems, like new storage devices (e.g. flash memories), new hardware technologies (e.g. 

GPUs), and new computer architectures (e.g. multicore processors). 
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ORD511: Introduction to Operations Research   
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The course will introduce the principles of problem identification and definition, model formulation, 

solution approaches, analysis and implementation. Well known OR areas such as linear programming, 

integer programming, networks, project management and simulation models are presented.  
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ORD512: Linear and Integer Programming  
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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, Traveling salesman problem, Assignment Models, Cutting plane technique, 

Branch and Bound technique, Enumeration technique.  

 

��6
���� u��HR�����/ A���#����g�J_��� u��
��
�����6
@��uo56A"�����!� ^�uS
 �����
����!� ^�� !"���?�!��o56A"����u{����kE��
�O� B�����!� ^�uOH!���-��4��/��!� ^�uz��R����65M/�u�!J�"���-�.�A"���,��J/��65M/�u�!J����56M/�u��g�J_���o56A"����u���5.��

�.����!� ^�u���
�������
���
��

ORD513: Project Management � 
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This course includes Evaluation, selection, and organization of projects, Concepts of the network-

based project management methodology, Network development, Project planning, scheduling, and 

control. Project cost management. Resource constrained projects, Case study. 
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ORD514: Networks Optimization    
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This course includes Network problems in operations research, Concepts of graph theory, Network 

representations, Network transformations, Shortest paths algorithms, Maximum flows algorithms, 

Minimum cost flows algorithms, Generalized network models.  
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ORD515: Non-linear and Dynamic Programming 
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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.  
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ORD521: Introduction to Decision Support�   
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The course will introduce the principles of problem identification and definition, model formulation, 

solution approaches, analysis and implementation. Concepts and methods of DSS and the components 

of a computer-based DSS will be discussed. Approaches and techniques to construct and implement an 

effective computer-based, DSS, Computational tools in DSS, Case study. 
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ORD522: Modeling and Simulation  
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Fundamentals of computer simulation as a modeling technique, Simulation versus mathematical 

modeling, Time management in simulation models, Stochastic versus deterministic models, Discrete 

versus continuous simulation, Stochastic discrete event simulation, Random sampling on computers.  
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ORD523: Techniques for Decision Support Systems  
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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.  
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ORD524: Decision�and Game Theory 
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Decision making under certainty, risk and uncertainty, Use of decision tables, decision trees and 

sequential decision-making, Opportunity loss, Conditional probability and decision analysis, Multiple 

comparison and multiple ranking methods, Concepts of game theory, non-cooperative games, 

cooperative games, games with incomplete information, Case study. 

 
�a B��� uO����"��� �� !��� [�R@�� u-��� !��� K �d� u-��� !��� V���=� ?��R�
�� uK ^�R"���� ��`���� ?�7�� ��`���� �b��� #�� �� !��� [�R@�

���G�@ ����Y ^��K��.�"���-�D��!"���u-��� !�����6
@���^� M"���-E�"�1U��u�.g�n���-����A"���u-����A"����� XD����A/�uK��.�"
���1��
����u�6/���-�/46./�;����-����A"���u��D��.���� �v����D��.������

��
��

DS516: Selected Topics in Operations Research and Decision Support-1 
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Topics which are not included in the curriculum and seems to be needed should be suggested as an 

elective course by the Department and listed under this course number. 
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DS517: Selected Topics in Operations Research and Decision Support -2 
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Topics which are not included in the curriculum and seems to be needed should be suggested as an 

elective course by the Department and listed under this course number. 
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DS518: Project 
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Student will select one of the projects proposed by the department, the student should do analysis, 

design and implementation.  
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ORD611: Applied Computational Intelligence in Operations Research  
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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, Fuzzy, and 

Neural Computation. Practical implementation aspects of relevant algorithms and techniques, 

especially in business intelligence, will also be addressed.    
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ORD612: Advanced Optimization 
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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.  

 

 

��



&'��
 

��HR��� �v����HR���-��/<��4R����G���
e��27���4k���B6W��67�� !"����	P��"�.���������� �����/ A���S�P�B/��67�>�4H@�#JA���"�
��� ��/ A���Y ^�2/� �74"�/��67��u���
"��� ��6_/e��� K��
"���f�D�� ��^� R"��� ��/ A���� ��6W����� �H!J��� �!� ^��_/� ����� 

���Pe��K��.�/����5AM�����6_/e��#���/�!�/�S�P�B/�����V4:46����S�P�B/�V9W�2/�#6".���i�AH���� ���nk�y.��� !"���V��J��� �"�
,��!�����;�C@U��a�4W����

��
 

ORD613: Advanced Stochastic Programming 
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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. 
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ORD614: Advanced Decision and Game Theory 
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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. 
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ORD621: Advanced Decision Support Systems 
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This course will cover next generation Decision Support Systems (DSS) that support business and 

advanced organizational decision-making activities. The focus will be on developing tools and metrics 

for complex problem solving. Such tools will exploit recent advances in various fields like operations 

research, AI, data-mining, visualization and grid computing. In addition, several case studies will be 

investigated in details. 
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ORD622: Advanced Applications of Modeling and Simulation 
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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. 
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ORD631: Applied Project Management 
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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. 
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ORD632:  Service Science, Management and Engineering 
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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. Broad topics to be covered 

include: understanding services, designing the service enterprise, managing service operations, and 

quantitative models for service management. 
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ORD633:  Advanced topics in Operations Research and Decision Support-1  
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This course will cover recent and emerging topics in the field of operations research and decision 

support�and their applications. Analysis skills and issues of real world problems will be addressed in 

the course. 
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ORD711: Advanced Decision Support Methodologies  
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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. 
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ORD712: Advanced Models of Operations Research and Decision Support 
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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. Also 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. 
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ORD713: Applications of Advanced Operations Research and Decision 
Support  
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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. Also 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. 
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ORD714: Advanced Topics in Operations Research and Decision  
Support-2 
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This course will cover the advanced and hot issues in the field of operations research and decision 

support and their applications for real decision making problems.  
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ORD721:  Advanced Topics in Information Systems with Decision Support 
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This course will cover the integration of operations research, decision support and information 

systems domains; and their applications for real world problems. 

 

2����/�5������B@�-�74�4/�� !"����	P�#HF��SXD�-�74�4/�2������1�D�2/��� !���S7���-��6".����4
��#����_
A���-E��"���
-�74�4"���|6����I6��M/����6".���-�!�AH����V��J����"��u0 W���I=�2/�-�/46."���  

��


