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Module: Computer Systems and Programming Concepts
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Module: Computer Systems and Programming Concepts
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Computer architecture evolution; computer organization and architecture; data representation; computer
hardware system; Instruction set architectures; memory; I/ O processing and interrupts; evolution of programming
languages and design concepts; principle of language design and evaluation criteria; describing syntax and semantics;
structures of programming languages; programming techniques;

a a o a 4
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Module: Design and Analysis of Algorithms and Applications
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Asymptotic analysis (recursive and non-recursive); best case, average case, and worst case; searching and
sorting techniques; advanced data structures; divide-and-conquer algorithms and recurrences; greedy algorithms; dynamic
programming; randomized algorithms; and string problem; NP-complete problem, finite state machines, pushdown
automata, linear bounded automata, turing machines, relationship between computability and formal languages, Problem
solving in a selected case study scenario
344-521 yadnilygmlszaugmomsnfilaym 6((4)-4-10)

Module: Artificial Intelligence for Problem Solving
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Heuristic search; problem domain; machine learning; supervised learning; unsupervised learning; linear

regression and logistic regression; linear and non-linear classification; feature vectors and weight vectors; k-means;

decision tree; neural networks; gradient descent and stochastic gradient descent; generalization; support vector machine;

Bayesian networks; natural Language processing; computer vision; complex problem solving
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Module: Modeling of Multiagent Systems and Its Implementing
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Intelligent agents; multiagent interactions; multiagent technologies and its applications, mechanism design,
game theory, auction theory; negotiation in multiagent systems, Rational agents-specification, Goal-specification,
Functionalities-specification, Agent-types and Interaction-specification, Capabilities-plans-events specification in agents,
Implementing agent systems
344-523 YAITIMsBauIFanazMsMMIE I Tannms 6((4)-4-10)

Module: Deep Learning and Evolutionary Computation
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Loss functions and optimizations; singular value decomposition; principal component analysis; linear
discriminant analysis; independent component analysis; Gaussian mixture model;, Genetic algorithm; Genetic
programming; radial basis function networks; learning vector quantization; self-organizing maps; feature spaces;
imbalanced data handling; artificial neural networks; deep learning; convolutional neural networks; recurrent neural
networks; reinforcement learning; generative models; model evaluations; data stream learning; ensemble learning;
problem formulation and solving; applications of deep learning algorithms
344-524 ¥AINMIUIHIANANMIEIINYIA 6((4)-4-10)

Module: Natural Language Processing

A TagsanRetumalszuianameIsssued mumaniideiuan msdnnginied n1s
AT iFneduiug msdinsediFessamani taznsinnzniidiusas msldmaiansouinies
iomsiszuananungssumnd madszend ldvdnmsmsdszinanamusssumna

Introduction to natural language processing, computational linguistic, morphological analysis, language
models, syntactical analysis, semantic analysis and discourse analysis, machine learning approaches for natural language
processing, natural language processing applications
344-525 ﬁgeﬁmmﬁumaﬁummﬂauﬁama%e’immss’%smjfmmm%ms%aaﬁ 6((4)-4-10)

Module: Computer Vision with Statistical Machine Learning
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Fundamentals of digital image processing and their applications; elements of visual perception; image
acquisition; image sampling and quantization; intensity transformations; digital color and basic of color image processing;
geometric image transformations; image registration; spatial filtering; filtering in frequency domain; noise removal; image

de-blurring; image compression; edge detection; image segmentation; feature extractions; data and pattern representation;

statistical decision methods; object classifications; pattern recognitions; supervised and unsupervised learning; motion

analysis
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Module: Special Topic in Computer Science I
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Devoted to various interesting current topics in computer science not covered by the regular curriculum
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Module: Internet of Everything
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Internet of Everything concepts; IoE components; [oE architecture; [oE sensors; operating system of IoE;
IoE network; IoE programming; designing an [oT system; machine learning for low powered embedded devices; practical
application of IoE; debugging and solving problem in IoE
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Module: Networking and Cyber Security
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network architecture; reliable transmission; congestion control; routing techniques; wireless
communication; quality of services; domain name system; internet security problems security principles; security
models; security threats; cryptography; security protocols in operating systems and computer networks; security
management; legal and ethical issues in network security
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Module: Computer Programming for Next Generation IP Telecommunications
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IP telecommunication principle; IP telecommunication protocol; multimedia streaming over IP;
computer programming for multimedia streaming over IP;  develop and apply multimedia streaming system for users;
opensource system for next generation IP telecommunication; installation and application of IP telecommunication
opensource system for Users; analysis of Performance of [P telecommunication system over IP; distributed application
architecture; blockchain; cloud computing; fog computing
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Module: Special Topic in Computer Science 11
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Devoted to various interesting current topics in computer science not covered by the regular curriculum
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Module: Software Engineering, Testing and Project Management
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Software development life cycle and paradigms; requirements engineering; architectural and software
design; software evolution and change management; techniques for testing software; software testing process; software
testing plans; project life cycle; project management processes and activities; project planning; size and cost estimation;
risk management; change management; resource and team management;
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Module: Business Process and Software Development
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Business role in business software usage; software engineering's perspectives of business; fundamental
accounting principles; principle of business process and management; principle and concept of accounting information
system; principle of accounting information system development to support business process; planning, analysis,
designing and development business information system
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Module: Special Topic in Computer Science I11
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Devoted to various interesting current topics in computer science not covered by the regular curriculum
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Module: Database Systems and Technology
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Database revolution; database systems concepts; conceptual relational model and normalization; database
design; query languages and manipulating data; transaction management; concurrency control; database recovery; data
storage and indexing; query evaluation; types of NoSQL databases; hands-on experience with SQL and NoSQL databases;
modeling and design of data warehouses; multi-dimensional data model, analysis tools to support decision makings;
ethical and social issues in database
a a J
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Module: Information Retrieval, Data Analytics and Data Science Technique
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Data science, data collection; data preparation; analytical concept, process and techniques; data
visualization and design principles; data representation in multi-dimensions and graphs; data privacy; feature extraction;
distance and similarity measures; information retrieval; boolean retrieval; index construction; term weighting; vector
space model; evaluation in information retrieval; information retrieval techniques for the web; text classification;
discriminant analysis; opinion classification, sentiment analysis; case study
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Module: Special Topic in Computer Science IV
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Devoted to various interesting current topics in computer science not covered by the regular curriculum
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(Research Methodology)
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Role and importance of research; types of research; research in other disciplines; research in computer

science and its methods; generic research methods; research and experimental design; statistical methods for research;



software package for research; research evaluation and report writing; oral and poster presentation
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Thesis
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Research study on the topic of interested fields in computer science under supervision of a faculty advisor;
thesis overviews should be presented to the thesis committee regularly every semester; the thesis must be written in an

appropriate format
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Thesis
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Research study on the topic of interested fields in computer science under supervision of a faculty

advisor; thesis overviews should be presented to the thesis committee regularly every semester; the thesis must be written

in an appropriate format
344-603 nsHnus 6(0-18-0)

Minor Thesis
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Individual self study on an approved topic in computer science; completion of a substantial project required; the study

progression should be presented to the committee regularly every semester; a report of the study must be written in an

appropriate format
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