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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
969-616 oouInladnazIIuANNWIY 3((3)-0-6)
(Ontologies and Semantic Web)
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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
969-617  M3UsZIIANABVLNGINHT UG 3((3)-0-6)
(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; performance tuning and optimization; GCP, AWS and Azure
969-620 M3iEEUiVDUATD 3((3)-0-6)
(Machine Learning)
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Machine learning; machine learning categories; supervised learning and evaluation measures; decision tree; Bayes
theorem; neural network; support vector machine; k-nearest neighbor; logistic regression; regression analysis;
unsupervised learning; cluster analysis; association rule analysis; dimensionality reduction, genetic algorithms; deep

learning; machine learning applications
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969-621  M3UITIAMBIBITNIIA 3((3)-0-6)
(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

a da o ¢
969-622 AauNIARI Az M sl 3((3)-0-6)
(Computer Vision and Image Understanding)
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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; convolutional
neural network; artificial neural network; recurrent neural network
=) Y a K
969-623  MSIIYUJIHIAN 3((3)-0-6)
(Deep Learning)
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Fundamentals of deep learning; TensorFlow; Keras; neural network; convolutional neural network; artificial neural

network; recurrent neural network; self-organizing maps; generative adversarial networks; long short-term memory;

transformers

969-624 MsBIUFUVUIAINANG 3((3)-0-6)
(Reinforcement Learning)
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Bandit problems and action selection; dynamic programming; Monte Carlo methods; temporal difference learning;

planning in RL; multi-agent reinforcement learning; training agents and evaluating performance
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969-625 Uyailszang 3((3)-0-6)

(Artificial Intelligence)
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Definitions and objectives of artificial intelligence (AI); problems and state spaces; heuristic search; constraint satisfaction
problem; evolutionary computation; knowledge-based systems; knowledge representation and reasoning; machine
learning; Al applications

969-630 m’sﬁqﬁnmuaﬁ5’mu1n1ﬁmawawﬁm% 3((3)-0-6)

(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
969-631 M3AANIANTALNTIN 3((3)-0-6)

(Architectural Thinking)
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Architectural thinking principles; role of architects; architecture requirements; architecture tactics; architecture patterns;
architecture deliverables; TOGAF architecture definition document; architecture capability framework; architecture
development methods; architecture tools; TOGAF reference models
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969-632 fni"ﬂ'JHﬁﬂ‘U!!iwﬂ1iﬂi'J‘ﬂﬂ'ﬂ‘IJﬂ]1NﬁN!WQﬁNNﬁT9@"NﬂNﬂ!U§ 3((3)-0-6)
(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
ada d
969-633  3nIAInssuvlesuea 3((3)-0-6)
(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
a d da v o
969-634  IrInssuzerlanIFBaszdpuvuga 3((3)-0-6)
(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



14

969-635 mududszneums 3((3)-0-6)
(Entrepreneurship)
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Conceptual definition of entrepreneurs and entrepreneurship; entrepreneurship in economic theory; historical development
of entrepreneurship; entrepreneurial practice; sources of business ideas; innovation and entrepreneurship
o d d wa d
969-636  MsviannwarlamFMBliuuMsU{iRnuazienesa 3((3)-0-6)
(DevOpsandAgileSoftware Development)
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DevOps values, principles, methodologies, and tools; Kaizen principles; lean-agile in DevOps; DevOps automation;
continuous testing; release management; application performance monitoring
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969-640 mAluladiaalonsI 3((3)-0-6)
(Reality Technology)

Y =

mathmaluladailoussallFuavesnuuuaalaenssumsinauenuludnyuz Idneunud 14 n1siwou

Tilsunsuioadunruaiionss maialumsaduanuaionssdugiuuudig

Using the reality technology to architectural design; user-interactive presentations; reality programming; techniques to

create various realities

969-641 MseENMULNAzANNTRTIAnOY 3((3)-0-6)
(Interactive Media Design and Development)
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Principles of interactive media design and creation; IoT concepts, architecture and technologies; connecting an IoT device
to internet; exchange and analyzing data in the IoT network; Case studies on develop an interactive media with IoT
devices
969-642  1numazmseanuuulanaiion 3((3)-0-6)
(Game and Virtual World Design)
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Design for basic game elements; rules; paper game prototyping; level design; game testing; game revising; utilizing
software applications for game design Game architecture; game logic; game views; game event management; Al game;

workshop for basic game programming project
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969-650  szuvlawasmenn 3((3)-0-6)
(Cyber-physical Systems)
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ﬁug 1UCyber-physical systems (CPSs); combination of cyber capabilities with physical capabilities; discrete
computerized control algorithms; sensing and control systems design; prototyping systems; software and hardware
implementation; designing project incorporating infrastructure systems
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(Intelligent Objects)
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The issues challenges and methods for designing embedded computing systems; novel theories or technologies related to
intelligent objects; robotic process automation
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969-652  MsUfFNNUTIZHIIMYHENAZAONTINDS 3((3)-0-6)
(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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(Connected Devices Software Development)
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Android operating system; anatomy of mobile devices; android application development lifecycle; user interface; intents;
tabs and activity; style and theme; content provider; android debug bridge; adapters and widgets; notification; threads; xml
and json parsing; sensors
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(Internet of Things)

o s A s 2 ) ¢ )

ﬂ?iWﬁNu']IﬂiLLﬂﬁll"UﬂQQﬂﬂimﬂuﬂL!L‘VIﬂiluﬂﬂlﬂﬂﬁii‘Wﬁ\iL‘VIﬂIuiﬁﬂl%ul%ﬂi!!ﬁguﬂﬂ%LGLQBEWUIWEIﬂﬂﬂa
N s & 2 o o < A ¢ & 2 "
DUMBILUAVDITATINAINITUIAUANNUUMUDITEUUDUNDIUAVDIATTNAIUUNQUNYULNN

IoT device programming; sensing and actuating technologies; IoT protocol stacks; security enforcement; cloud based IoT
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969-660 a3 EuYmenazndoui 3((3)-0-6)
(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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969-661 M3TOEIIVoYANATIAIONEABNNUNDITUG 3((3)-0-6)

(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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969-662 ﬂ'Ju»llluﬂQ"l.lﬂQ!ﬂ%ﬂ"lhilﬂﬂﬁJW'J!ﬂ@i 3((3)-0-6)
(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
969-663  3xuVIZIIANANVUNIZDIE 3((3)-0-6)
(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

969-664 UdDNIBUIAZIATHGNII MAY 3((3)-0-6)
(Blockchain and token economic)
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Understand blockchain mechanisms, Consensus protocol, blockchain standard, understand token economic design for
utilizing at the platform
969-665 MITIABUATOVIE 3((3)-0-6)

(Network Simulations)
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Computer simulation technologies; computer network simulation, design and data analysis; network simulation tools; case
studies in network programming and simulation
a o a Ry
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Module: Advanced Computer Security
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Attacks on implementation of cryptographic algorithms; secure and proper use of cryptography implementation; modern
cryptographic algorithms; post-quantum cryptography; zero-knowledge protocol; secure multi-party computation;
searchable encryption; secret sharingaccess control mechanisms; operating system security; computer architecture for
security; trusted computing; authentication
969-667 imAlulagin3eU BTG 3((3)-0-6)

(Advanced Network Technologies)
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Frontend, Backend programming, dApp development with smart contract, Web3.0 development, web performance and
secure
969-668 nalulag3uaiannuduaium 3((3)-0-6)
(Privacy-enhancing Technologies)
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Data privacy; definition of sensitive data; privacy laws; anonymity; encryption; differential privacy; onion routing; virtual
private network; computer mechanisms for realizing user privacy
@ a a 4
969-670  WIVONIAHNNAUMIABUNIADS 3((3)-0-6)
(Special Topics in Computing)
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Special topics in computing; subject descriptions conform to program committee and instructors
969-685  ANUUIL 1(0-2-1)

(Seminar I)
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Presentation and discussion on current interesting topics in computing
969-686  ANNUI2 1(0-2-1)

(Seminar II)
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Preparing and Publishing a Scientific Manuscript; Improve a manuscript and responding to reviewers; Writing a thesis;

Thesis Defense Preparation

969-801 INenHWus 36(0-108-0)
(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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969-802 INLNUNUD 24(0-72-0)

(Thesis)
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Research study on the topic of interested fields available in the program under supervision of a faculty advisor; thesis
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Minor Thesis
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Independent study on interesting topic at the master’s degree level, compile into a report, and present in the final
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