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Research principles and methods in computing; problem analysis for research topic
identification; data collection for research planning; identification of samples and
techniques; result analysis; result explanation and discussion; report writing;
preparation for academic presentation; journal publications
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Advanced Statistics for Computing
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Data collection; data presentation; measures of location and dispersion; basic
probability; probability distribution; estimation; hypothesis testing; analysis of
variance; regression and correlation; nonparametric statistics; time series analysis

and forecasting; factor analysis
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Presentation and discussion on current interesting topics in computing
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The concept and initiation of computing projects; format of project plan; human
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resource management; project management; risk management; project monitoring
and reporting; quality project management; change management; project

implementation and evaluation; computing technology selection and management
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Management Information System
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Elements and types of management information systems; role of information
technology in business operation; information flow within an organization; using
information technology for improving quality, productivity and competitive
advantages of organizations; electronic business; development of organization
information systems; planning, evaluation, and cost-benefit analysis of information
technology systems; the impact of information technology on individual,
organization, and communities; ethics, laws and national policies concerning

information technology
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Data preprocessing for data mining; statistical approaches for estimation and

prediction; classification; clustering analysis; association analysis and data mining

applications
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Natural Language Processing
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Principles of natural language processing; lexical analysis; syntactic analysis;
semantic analysis; problems and ambiguities in natural language; relation between

sentences
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Computer Vision
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Signal and image processing; image enhancement; image transformation and
segmentation; visual perception; pattern recognition; shape analysis; scene

description and scene interpretation; sensors and microcontroller boards
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Text Analytics and Its Applications
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Problem identification; writing systems; information extraction; language resources;
named entity recognition; document classification; document clustering, document
categorization; sentiment analysis, text summarization, intellectual property law;
applications to business, security, biomedical data, and software
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Artificial Intelligence
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Definitions and principles of artificial intelligence; state spaces problems; heuristic
search; natural language processing; knowledge representation; machine learning;

expert systems; decision support systems; computer vision and image processing;

artificial intelligence applications
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Neural Networks
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Biological neural networks; brain central and modulation systems; pattern
recognition; pattern classification; neural network model; artificial neural network;
unsupervised learning; matching and self-organized networks; supervised learning;
back propagation neural network; adaptive resonance theory; neural networks based
on competition; fuzzy reasoning; applications of neural networks algorithms and
learning models
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Big Data Analytics and Applications
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Big Data analysis concepts, fundamental environments, advanced data management
and storage methods, advanced analytics algorithm; data visualization; big data

analytics to handle real-world problems
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Advanced database systems; distributed databases; data integrity; data reliability;
data security and consistency; relational theory; semantics of data types; connection

between programming languages and database systems
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Financial service systems for banking; models and technologies in finance; risks in
financial transaction processing system; data encryption; authentication and data
verification; financial security protocol; digital signature; data security on financial
data communication; intruder detection systems; system security technologies;
policy, laws and regulations related to data security; disruptive technology i.e.

blockchain, cyptocurrency, machine learning
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Information Technology for Business
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Applying information technology to business operations; software application
selection for business operations, such as accounting, finance, human resource,
production, inventory control, forecasting, marketing, supply chain; case studies
related to adopt information technology in business operations; information

technology innovation for business
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Software Maintenance and Evolution
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Fundamental concepts of software evolution and software maintenance; object-

oriented reengineering; refactoring; software maintenance tools; change patterns;

empirical analysis of software maintenance; defect prediction models; software

quality analysis; software evolution visualization
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Architectural Thinking
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Architectural thinking principles; role of architects; architecture requirements;

architecture tactics; architecture patterns; architecture deliverables; TOGAF
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architecture definition document; architecture capability framework; architecture

development methods; architecture tools; TOGAF reference models
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Software Verification and Validation
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Fundamental concepts and methods for verification and validation of software
product; software reviews, software inspection, software testing; software problem

analysis and reporting
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Formal Method Engineering
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Formal methods; formal specification; mathematical notation; schema calculus
constructions; software development with format method; semi-formal language;
cleanroom software engineering; test generation from software specification; formal
method tools; case studies
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Advanced Empirical Software Engineering
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The scientific process for experiments in software engineering; the importance of
empirical study in software engineering; the distinction between traditional
analytical techniques and empirical techniques; using empirical evidence for
software engineering practices; experimental design; reporting the experimental

results; case studies in software engineering
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Advanced Web Technologies
[ < a
‘Viaﬂﬂ1illa$ﬁﬂ1ﬂﬂﬂﬂiiu"UE’NL?I“]JLG]N?]?INJWNNJ b 1‘HW!LE‘]$§1J!L°U‘]J
) I I J 3 = o a Y
mi!,mumauﬁm’;mmmamma Eﬂiﬂl@“l/‘l Iﬂﬂ’U“Uﬁ'JLL@ﬁ Tumammg RIGAE
= s a ? a o s < sa
I“I/IIGEJ QTuﬂiSQﬂﬁLLagﬁJiﬂTiﬂJuq\i uu’mmmzmqﬂszmﬂmm LIVLED I I
aa Isa < sa o <
mﬂiuiam’mwmaa ﬁﬂ"lﬂﬁﬂﬂiiilﬂl’f]\ﬂ’)ﬂl“ﬁﬂﬁ’)ﬁ NIZTUIUNTINNIUUDIIY
oa A4 9 o o oa ¥ @ ¢
LEDI I Iﬂiiﬁﬂﬂa'ﬂmﬂ’m@\i ﬂﬁW@JJ‘L!H’J?J!“]iEJi’Jﬁ"UNQQ ﬁ?@ﬂ?ﬂﬂ?ﬁﬂi%ﬂﬂ@]
Principle and architecture of semantic web; representation XML, RDF, and OWL
languages, ontologies knowledge, advanced applications and services; concepts and
objectives of web services; web services technology; web services architectures;
web services operations; related protocols; advanced web service development;

example of applications
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Reality Technology
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Using the reality technology to architectural design; user-interactive presentations;

reality programming; techniques to create various realities
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Image Processing
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Digital image processing in the context of real-world applications; histogram
transformation; noise signal reduction; edge detection; image enhancement; image

segmentation; image coding; data compression
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Human-Computer Interaction
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Psychological principles of human-computer interaction; user-centered design and
prototyping; conceptual models and metaphors; software design rationale; design of
widget; natural languages; user interface architectures; user interface development

for mobile devices; graphical user interface development tools
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Mobile and Wireless Networks
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Design and implementation of protocols; applications for mobile and wireless
networking; techniques for using signal channels; transport layers of wireless
network; wireless network problems; various device constraints; node mobility;

wireless network simulation
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Advanced Data Communication and Computer Networking
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Internet architecture; design and implementation of internet systems; reliable data
transmission; data congestion control; internet routing techniques; wireless

communication; quality of services; domain name systems; internet security

problems
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Advanced Cloud Computing
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High performance computing; service architecture; services and frameworks of high
performance computing; principles of cloud computing systems; software

development for cloud computing; big data support capabilities on cloud computing

systems
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Computer Network Security
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Importance of security in information system and computer network; security of
hardware, software, data, and business processes; security architecture and
policy; information exchange and ownership; access control; cryptography
technology; digital signature; authentication; certification and key system
management; security techniques and standards of information systems; security

email; computer network security protection tools
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Distributed Computing Systems
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Distributed version of the producer-consumer problem and protocols; simple
communication; the problem of time and clocks; termination detection algorithms;
process work in distributed environments; distributed deadlock detection; different

types of deadlocks; distributed computing problems and analyses
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Special Topics in Computing I
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Special topics in computing; subject descriptions conform to program committee

and instructors
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Special Topics in Computing II
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Special topics in computing; subject descriptions conform to program committee

and instructors
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Thesis
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Research study on the topic of interested fields available in the program under

supervision of a faculty advisor; thesis overviews should be presented to the thesis

committee or program committees regularly every semester; the thesis must be

written in an appropriate format
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Research study on the topic of interested fields available in the program under
supervision of a faculty advisor; thesis overviews should be presented to the thesis
committee or program committees regularly every semester; the thesis must be

written in an appropriate format
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Minor Thesis

1
A

a @ @ a2 = = <3
msanruahsas: luideniaulluszauiSyanin SoviFeailusieau
9
sazinaus lumsaeudunuaiiugame
Independent study on interesting topic at the master’s degree level, compile into a

report, and present in the final
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