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History, development and categories of computer programming languages. High-level languages. Tools in computer program
design. Structural programming techniques. Debugging and testing. Object-oriented software design and development.
Programming structures in object-oriented language. Object and class definitions. Object attributes and behaviors. Base classes.
Inheritance. Reuse of software components.
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Mathematics to describe portions of algorithms and to analyze the performance of algorithms. Data structures. The different
design strategies and techniques. Techniques that make algorithms the most efficient possible.
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Components of computer systems. Complexity in computer systems. Ways to cope with complexity. Computer system

organization. Naming. Distributed application architectures. Clouds and virtualization. Computer system performance. Computer
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Research methodology, research design, essential foundations for considering computer science research, forms of research

proposal, evaluation of research and report writing.
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Ad hoc mobile wireless networking protocols, tools and techniques for evaluating performance of wireless networks, sensor

networks, advanced research in ad hoc mobile wireless networks.
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Security architecture, symmetric key and public key cryptography, key management, network security protocols, current

research in cryptography and network security.
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Evolutionary strategies, evolutionary programming, genetic algorithms, classifier systems, genetic programming, comparing
evolutionary algorithms with other optimization techniques, applying evolutionary algorithms to other machine learning

techniques.
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Principles and design concepts needed for artificial rendering of natural scenes, computer graphics methods, de facto

techniques, advanced techniques, and software development.
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Advanced research in computer science, research characteristics of computer science; research proposal preparation, data
gathering and information retrieval, experiment tools in computer science, data analysis, technical report writing for

international publication.
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Current topics in computer science at the doctoral degree level. Topics are subject to change each semester.
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Selected topics in computer science at the doctoral degree level. Topics are subject to change each semester.
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Presentation and discussion on interesting topics in computer science at the doctoral degree level.
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(Thesis)
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Research in computer science at the doctoral degree level and compile into a thesis.
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