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Theory of Computation
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Programming languages and theory of computation, finite state machines, regular languages, pushdown
machines, context-free languages, Turing machines, theory of complexity, decidability, halting problems, NP

problems.
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Advanced Design and Analysis of Algorithms
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Principle of design and analysis complexity of algorithms, asymptotic analysis of various algorithms, sorting

and searching algorithms, divide-and-conquer algorithms, greedy algorithms, dynamic programming

algorithms, graph algorithms, and randomized algorithms, advanced data structures, and parallel algorithms.
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Advanced Computer Architecture and Organization
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Limitation of single CPU computer, parallel processing, process design for supporting parallel processing

systems, design of parallel algorithms, and mechanism of high-level parallel processing.
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Advanced Operating Systems and Systems Programming
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Architecture of operating systems, input and output, interrupt, distributed operating systems and networking
systems, parallel and distributed system resource management such as processes, threads, memory, storage, and

devices, and systems programming.
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Advanced Software Engineering
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Process model and software lifecycle models, specification methods, notations, and tools, verification,
validation, debugging and program understanding, quality assurance, testing strategies, software metrics,
Computer-Aided Software Engineering (CASE) tools, prototyping, version control, configuration management,
end-user requirement considerations, standards and international issues, documentation, maintenance, reuse,
safety, reliability, portability, and project organization.
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Advanced Database Systems
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Advanced techniques in database management systems such as memory management, storage management,
access methods, query processing, transaction processing, concurrence control, database recovery, parallel and

distributed databases, and advances in database technology.
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Advanced Computer Graphics
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Algorithms for two and three dimensional graphics real-time rendering and interactive using OpenGL, viewing

pipeline, 3D geometry creation, transformations, camera model, illumination, projections, and dimension

reduction, curve and surface drawing, 2D texture mapping on 3D objects, animation
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Advanced Object-Oriented Analysis and Design
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Principle of object-oriented analysis and design, advanced techniques in object-oriented programming, design

tools, UML, design patterns, frameworks, various design patterns including creational design patterns,

structural design patterns, and behavioral design pattern.
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Compiler Construction
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Structure of compilers, design and development of compilers, lexical analysis, type checking, code generation,

code optimization, garbage collection, error detection and correction.
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Parallel Algorithms
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Parallel computing, speed up laws, utilization, scalability, parallel programming principles, process
communication, data sharing, synchronous parallelism, basic parallel architectures and algorithms: sorting,

searching, matrix multiplication, prime number computation, and solution to linear equations.
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Advanced Networking
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Advanced networking, data communication industry, network application layer, internetworking, local area

network, backbone network, wide area network, wireless network, network design, network security and

management, telecommunication and presentation.

CSC 631  ABNMANTUUDADUINAID U 3 (3-0-9)

Computational Intelligence
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Introduction to computational intelligence, types of intelligent agents, blind searches, informed/heuristic
searches, AND/OR graph, game playing, alpha-beta cutoff, propositional logic and its application, first order

logic and its application reasoning with uncertainty and Bayesian Network, truth maintenance system, certainty
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factor method, Dempster and Shafter method, fuzzy logic, inductive learning, genetic algorithms, neural

networks, expert systems, future and impact of computational intelligence.
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XML Programming
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XML programming for managing of XML data, parsing XML data, managing XML data in databases and

application of XML technology.
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Advanced Information Retrieval and Web Search
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Principle of information retrieval and web search, information retrieval model, advanced techniques in

information retrieval, text indexing, evaluation of information retrieval result, web data collection, web link

analysis, text and web mining.
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Network Performance Analysis
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Probability theory: stochastic ordering, modes of convergence, renewal theory, Markov chains: discrete &

continuous time Markov chains, time reversibility, matrix geometric techniques, stochastic decomposition,
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scheduling theory: FCFS, PS, SRPT, FB, and many more, queuing theory: product form networks,
conservation laws, heavy-traffic analysis, large deviations analysis, heavy-tailed distributions: where they come
from and why they matter, operational laws: little's law, response time law, modification analysis, applications

and case studies: web servers, call centers, server farms, TCP modeling, Social network modeling.
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Association rules, Bayesian networks, clustering, classification, decision trees, nearest neighbor analysis,

neural networks, model evaluation, dimension reduction, web mining, text mining, data mining for genomics

and proteomics, and case study.
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Fuzzy sets, fuzzy clustering, fuzzy logic inference operations, neural computing, fundamental of learning

algorithms, biological neural concepts, history, neural network taxonomies, applications of neural networks.
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Human-Computer Interaction
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Human-computer interaction, human behavior, methodology for obtaining and interpreting human behavior,
work activity analysis, observation techniques, questionnaire administration and unobtrusive measures, the
description of the human architecture, engineering models of users activities, task analysis and modeling
techniques, design interface processes and metaphor selection, methods for interface representation and
prototyping tools, cognitive walk through, usability studies, verbal protocol analysis, interface problems, and

measurement of interface usability.
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Research methods in Computer Science, research techniques and tools, project and time management, technical

paper writing, oral presentation, and current research topics
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Independent study and research in computer science under school supervision
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Topics of current interests and new developments in various fields of computer management
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Topics of current interests and new developments in various fields of software technology
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Topics of current interests and new developments in various fields of network technology
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Course timely interest to the profession, conducted by resident or visiting faculty
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Seminar in the assigned topics on current experiment and/or research on computer science
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Research concept, scope, technique, equipment, methodology for research and development new computer
science, information system improvement for effectiveness and efficiency, promote the development of the
students’ ability to apply the knowledge and skills developed throughout the course to handling real-world

computer science problems.
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Dissertation
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Research concept, scope, technique, equipment, methodology for research and development new computer
science, information system improvement for effectiveness and efficiency, promote the development of the
students’ ability to apply the knowledge and skills developed throughout the course to handling real-world

computer science problems.
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Research concept, scope, technique, equipment, methodology for research and development new computer
science, information system improvement for effectiveness and efficiency, promote the development of the
students’ ability to apply the knowledge and skills developed throughout the course to handling real-world

computer science problems.

BIS 617  M3IIANINIZVIUMINNEIND 3 (3-0-9)

Business Process Management

Jynisnunou : 1l
ﬁ”u;gmmmmﬁﬂmsmzmumsmwsﬁ% T‘idi’e] Business Process Management (BPM) 19935999 BPM
NMIMUUANTZUIUMS, msﬁmuﬂummmzmy11’7i°l%’ﬁwuﬂuma, MINnTIEnazlssiunaluea,
maudluaz$ulgaTuaaneunslfauese mslfouaslssiiiunaienmswannnszuumsma
F3nvedeAeiiios sTU AT A IMALAZIAS 09l oA19 i i UL BPM tazns@ifiny1aie q meady
M31l5zynd 1% BPM
Fundamental of Business Process Management (BPM), BPM lifecycle, process identification, model
developing and languages, model analysis and evaluation, model improvement and finalizing, process
execution, process monitoring and evaluation for continuous process improvement. Information systems

and tools supporting BPM, and case studies related to the application of BPM.
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Big Data Analytics
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Business driving forces, needs and sources of Big data, extracting, processing, analyzing and visualizing
the dynamics of data quantity, variety and velocity, data science techniques, data analysis on electronic

channel and web technology, knowledge discovery from database, social media site.
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Decision Support Systems
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Introduction to decision support systems, human decision-making processes, introduction to modeling and
decision analysis, introduction to optimization and linear programming, modeling and solving linear
programming problems, sensitivity analysis and the simplex method, network modeling, integer linear
programming, goal programming and multiple objective optimization, nonlinear programming, regression
analysis, discrimination analysis, time series analysis, queuing theory, simulation, and examples of decision

support systems
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Financial Strategies for Information Technology
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Financial statement analysis, financial performance appraisal, liquidity management and business goal, working

capital management, capital budgeting, foreign exchange and interest rate risk management, strategic planning,

investment analysis tools for information technology project using Economic Value-added Analysis (EVA)
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Information Technology Project Management
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Project management, integration management, scope management, time management, cost management and
energy saving, quality management, human resource management, communication management, risk
management, procurement management, project management and processes, initiating and planning, executing,

controlling and closing, and information project presentation
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Database Technology
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Conceptual database design, object-oriented database model, object-relational database model, new features in
SQL, database architectures, data warehousing, online analytical processing OLAP, and data mining,

Geographical Information System (GIS) and spatial databases, information retrieval, search engines,

multimedia databases and retrieval
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Object-Oriented Technology
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Introduction to object oriented technology, software engineering, software process, object-oriented concepts,
object and component, Unified Modeling Language (UML), use-case model, class model, behavior model,

object-oriented requirement, object-oriented analysis and design principle, pattern and case study
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Introduction to artificial intelligence, types of intelligent agents, blind searches, informed/heuristic searches,
AND/OR graph, game playing, alpha-beta cutoff, propositional logic and its application, first order logic and its
application reasoning with uncertainty and Bayesian Network, truth maintenance system, certainty factor

method, dempster and Shafter method, fuzzy logic, inductive learning, genetic algorithms, neural network,

expert system, future and impact of artificial intelligence
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Quality concept, information systems, information systems quality, fundamentals of measurement theory,
metric program, software metrics, product quality metrics, process quality metrics, maintenance quality

metrics, defect metrics, software reliability, software response time, software availability
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Information Technology Security
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Business opportunities and risks, understanding the threats to security, building an internet security program,
implementing an internet security program, securing the internet connection, intrusion detection systems,
securing user services, securing business services, virus management, introduction to cryptography and

information technology security project presentation
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Fundamentals of telecommunication technology, the employment of telecommunication for business and
industry, the effective management of organizations by developing, operating, and/or using
telecommunications, telecommunication plan and strategy, procuring and delivering services, technical
personnel and processes management, voice and data networks, the protocols and services, industry and

regulatory structure, telecommunications technology and industry, short-term and long-term business and

technical decisions
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Internet Engineering
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Internet Engineering overview, protocols and layering, internetworking, IP, ARP, IP datagrams and datagram
forwarding, IP routing, subnet, IP encapsulation, fragmentation, and reassembly, IPv6, ICMP, UDP, TCP,

client/server and socket interface, DNS, email, FTP, WWW, CGI, JAVA, network management, network

security, network planing, and Machine to Machine (M2M).
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Overview and definition of cloud computing, basic concept of cloud computing, cloud service delivery models,

platform as a service, infrastructure as a service, software as a service, cloud deployment scenario, public and
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Embedded software, principles of a methodology that favours design reuse, formal verification, software

design and optimized architecture selection, and platform-based design
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methods’ values, principles and practices, Scrum, extreme programming, personal software process, test-

driven software development
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