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    (1306751)      Applied Algorithms                                                3 Credit Hours  

This course includes the following: Advanced Topics in graph algorithms, application-

driven treatment of graph theory, evolutionary algorithms, efficient algorithms with 

emphasis on algorithms with real world applications. Examples drawn from: 

computational geometry, biology, scientific computation, image processing, 

combinatorial optimization, game theory, computer vision and operations research.  

 

   (1306721)       Advanced Computer Networks                                  3 Credit Hours   

This course covers advanced topics in networking including network services and 

performance, network requirements analysis, network flow analysis, internetworking, 

end-to-end protocols, congestion control and resource allocation. The course also covers 

topics in quality of service approaches (integrated and differentiated services), scalable 

and highly available networks, and policy-based networking. New trends in emerging 

network technologies will also be covered. 

 

    (1306781)     Applications of Artificial Intelligence                          3 Credit Hours 

Topics include: intelligent agents and their environment, heuristic search, iterative 

improvement; constraint satisfaction, game-playing, robotics, uncertain knowledge and 

reasoning, decision-making, ontology, knowledge representation, and nature-inspired 

computation. 

 

     (1306752)  Theory of Computation and Complexity                        3 Credit Hours 

This course includes the following: Review of complexity and automata, 

relativization, alternation, polynomial hierarchy, non-uniformity, Fortnow's theorem, 

randomization algorithms, pseudorandomness constructions based on 1-way functions 

and hard functions. IP=PSPACE,  approximability, Toda's theorem, BQP and Factoring 

in BQP.  

 

     (1306731)          Advanced database systems                                     3 Credit Hours 

This course includes the following: Overview of database management systems 

implementation and introduction to emerging database technologies. The topics include: 

data storage structures, query processing and optimization, database security, transaction 

management, distributed database systems, Data warehousing and database system 

architectures. 

 

      (1306753)      Object-Oriented Systems Design                               3 Credit Hours 

This course includes the following: Conventional methodologies such as Structured, 

JSD, SADT, etc.; OO paradigm; OO design methodologies (OMT, Booch's, Yourdon's 

methodologies): a comparative study; conversion from imperative to OO designs. It also 



includes: evaluation of OO designs and software metrics. And it includes: Use of OO 

methodologies in various application domains such as multimedia, hypermedia, etc. 

Topics such as: Automation of the methodologies; OO design evaluation, UML are 

included. Finally Case Study is presented. 

 

   (1306732)     Advanced Operating Systems                                         3 Credit Hours 
Concurrency and distributed communication, fault-tolerance, availability, persistence, 

operating system (OS) structure; principles used in the design of distributed operating 

systems, case studies, and related research,  topics include: compare centralized OS to 

distributed OS, the state-of-the-art in distributed systems,  Identify issues involved in 

distributed systems,  Investigate novel research ideas in distributed systems. 

 

   (1306782)                     Machine Learning                                3 Credit Hours 

This course includes the theory and practice of machine learning. Feature generation, 

feature selection, feature reduction, and filtering methods. Decision trees, neural network 

learning, fuzzy neural network, support vector machine, statistical learning methods, 

genetic algorithms, Bayesian learning methods, rule-based learning and reinforcement 

learning. Improved learning through bagging, boosting and ensemble learning. Practical 

applications of machine learning algorithms are also included. 

  

 (1306784)            Design and Implementation of Expert Systems        3 Credit Hours 

This course includes the following topics: Problems in knowledge acquisition, 

knowledge representation issues, representation of meta-knowledge, knowledge 

engineering. Moreover the course includes: rules and expert systems, expert system 

architecture use of statistical measures to limit search of the knowledge base and 

knowledge verification. 

 

    (1306785)       Data Mining                                                                   3 Credit Hours 

This course includes the following topics: Methods for identifying valid, novel, useful 

and understandable patterns in data. The topics include: Data warehousing, induction of 

predictive models from data (classification, regression and probability estimation); 

clustering, association rules and knowledge discovery. Mining sequential patterns, 

temporal data, spatial data and graph patterns.  

 

 

      (1306786)               Natural Language Processing                           3 Credit Hours 

Introduction to natural language processing; modern theories of syntax; context-free 

parsing; transformational syntax and parsing; augmented transition networks; Semantics 

and Pragmatics, WorldNet resource, semantic relations between words, semantic 

compositionality, semantic roles, Statistical Approach to NLP, Probabilistic Modeling 

and survey of natural language processing systems 

 

 

 



                                                                                                                                                 

(1306722)      Advanced Topics in Wireless Communications and Networks   

  3 Credit Hours   

This course includes the following topics: Architecture and elements of a wireless 

network, protocols and standards. Research issues in the design of next generation 

wireless networks: cellular systems, medium access techniques, signaling, mobility 

management, control and management for mobile networks, wireless data networks, 

Internet mobility, quality-of-service for multimedia applications, caching for wireless 

web access, and ad hoc networks.  

 

      (1306754)            Computational Biology                                     3 Credit Hours 

This course includes the following topics: Computation methods for understanding 

biological systems at the molecular level. It includes also: problem areas such as mapping 

and sequencing, sequence analysis, structure prediction, phylogenic inference, regulatory 

analysis. Some techniques are also included, such as: dynamic programming, Markov 

models, expectation-maximization, and local search. 

 

(1306755)  Practical Aspects of Information Security                         3 Credit Hours 

Exploration of the techniques of modern cryptography and its application to real-world 

problems, including common algorithms and protocols used to secure and validate 

electronic documents, messages and e-commerce Secure system design, access control, 

and protection. Malware: computer viruses, spyware, and key-loggers. Low level 

software security: buffer overflow and similar attacks. Web security: Cross-site scripting 

and SQL injection attacks. Network security: protocols (TCP, DNS, SMTP, SSH, TLS 

and routing), Network worms and bot-nets. 

 

   (1306759)  Advanced Modeling and Simulation                       3 Credit Hours 

This course introduces the current research issues in both simulation methodology and 

applications. The model: components, descriptive variables and interaction rules. It also 

includes: experimental frames and simplified models. Monte Carlo, simulation support 

tools, object-oriented simulation. Continuous and discrete models and simulation, and 

distributed simulation will be included also. 

 

      (1306787)           Selected Topics in Computer Science                3 Credit Hours 

This course presents selected topics from recent advances in computer science and 

technology. Course content will vary according to the selected topic.. 


