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(Design of Parallel Algorithms)

01204514  (5UIAMALT9AIUIN 3(3-0-6)
(Computational Geometry)
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(Parallel Computing Systems)
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(Cloud Computing)
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(Data Center Administration and Management)
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(Blockchain Engineering)
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(Information Storage and Retrieval)
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(Data Encryption and Security)
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(Big Data Analytics)
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(Social Network Analysis)
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(Big Data Processing Platform Management)
Yooy svavgtuge

(Advanced Artificial Intelligence)
TPUUIAING

(Knowledge-Based Systems)
\WwIsvemgUssamiiey

(Artificial Neural Networks)
miﬂismawammgsimwﬁﬁﬁ”'uqq
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(Advanced Natural Language Processing)
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(Machine Learning for Engineering Applications)
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(Digital Signal Processing)
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9, Inetdnus

01204599

BUUYULUALAZNITAIUAN
(Robotics and Control Systems)
m‘saanu‘uusswﬁ%ﬁaﬂfuqa
(Advanced Digital Systems Design)

o

M33IULLY

(Pattern Recognition)
nsUsEIaNady I NRRYE
(Digital Image Processing)

FoUaNIEYNImMINISURBNT DS

(Selected Topics in Computer Engineering)

Ugynviiay

(Special Problems)
Litouni

Inetinus

(Thesis)
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01204511  szuuiiguuuuuazauaursnlunisAiuan 3(3-0-6)
(Formal Systems and Computability)
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Computational models. Computable and uncomputable
functions. Decision problems and formal languages. Automata and relations
among automata. Grammars and formal languages. Computational
complexity. NP problem and mathematical logics.
01204512  N158BNLUULATNNTIATIEHTURBUSEROLRINDS 3(3-0-6)
(Design and Analysis of Computer Algorithms)
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Design of efficient algorithms. Divide and conquer. Recursion.
Dynamic programming and greedy algorithms. Selection of appropriate data
abstraction. Analysis and correctness of algorithms. Algebraic algorithms.

Combinatorial problems. Proving techniques for complexity analysis.
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01204513  n15@@NLULTUABUITUULTLIY 3(3-0-6)

(Design of Parallel Algorithms)
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Design and analysis of parallel algorithms, Fundamental models
of parallel computers. Parallel algorithms for selection, sorting, searching,
combinatorial problems, matrix problems, numerical problems, and graph

algorithms.

01204514  1597ARIALTIAIUIN 3(3-0-6)
(Computational Geometry)
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Algorithms for discrete computational geometry. Geometric

computation range searching, convex hulls, proximity, Voronoi diagram,
intersection. Application in very large scale integrated circuit design and

computer graphics.

01204515 ﬁuﬂ’nu%ﬁwmmam%ﬁa;&a 3(3-0-6)

(Foundation of Data Science)
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Basic concepts of data science. Estimation. Goodness-of-fit test.
Data visualization. Hypothesis testing. Analysis of variance. Regression analysis.
Classification analysis. Time-series analysis. Bayesian statistics. Applications in

data science.

15



01204516* msﬁqmm%amauﬁ'ﬁuqa 3(3-0-6)

(Advanced Quantum Computing)
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Introductory quantum physics. Models for quantum
computation. Qubits, measurement, and quantum entanglement. Quantum
circuits. Quantum Fourier transform. Fundamental quantum algorithms.
Quantum communication protocols. Quantum Information. Quantum
algorithms for optimization. Quantum algorithms for machine learning.
Quantum complexity theory. Recent research on quantum computing.
01204521** gp1dnenssuszsuuAiia 3(3-0-6)

(Digital System Architecture)
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Instruction set architecture. Multicycle and pipeline CPU. Cache
and memory systems. Branch predictor. Out-of-order execution and
superscalar processor. Simultaneous multithreading processor. Very long
instruction word architecture. Vector architecture and graphical processing
unit. Domain-specific architecture. Tensor processor. Introduction to quantum

computing.
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01204523 S¥UUNITATUIULUUNUAIILAANTDS 3(3-0-6)

(Fault-Tolerant Computing Systems)
JormuavesmsvuAmAanses wiinvesdofianats n1sSnues
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Specification of fault-tolerance. Fault classes. Measures of
reliability. Fault detection and system recovery algorithms. Methodology of
implementation, analytical models and evaluation. Design and analysis of

fault-tolerant software.

01204524* ﬂ:1'1aJil"uﬂqma‘s:wﬂauﬁqmai’uamﬂ?aﬂhﬂ*ﬁu'uqa 3(3-0-6)
(Advanced Computer and Network System Security)
LuudnaeamsanALasulevsauung NMSAIVANNSITNTUAY

nsivasenvesdoya msé’uﬁ’wLWa%LLaxmﬂwﬁL%’wﬁwmammﬁ'ﬂuuwﬁu‘]

wialiansvinmsuensalaafien nsuendlanieIuuUADUIILES LUy

AsisaLuvaLIe suaiaunas msdududatunsssysaulals

AR AT et Amsuas Sy nslailagdoamefudiuazdeania

sy mslandaielmifendaunTnenssdoanwmoduaziuayiony miusss

'ﬂ'Nﬁ’wummﬁummﬁwwawﬁ’aLma‘iLLazm‘%a'ﬂwﬁL@u‘ﬁwﬁ’u

Threat model and security policy. Access control versus information
flow control. Buffer overflow and other memory safety attacks. Isolation
techniques. Container versus virtual machine (VM) isolation. Symmetric-key
and asymmetric-key cryptography. Privacy and anonymity. Network security.

Web security. Side channel and covert channel attack. Modern hardware

attacks with Spectre and Meltdown. Recent research in computer and

network system security.
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01204525  iA%evneiATesiuflfabuasiumeditauvivassnas 3(3-0-6)
(Wireless Sensor Networks and Internet of Things)
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Basic concepts of the Internet of Things. Architectures,
applications, and protocol stacks of wireless sensor networks and Internet of
things. Communication protocols at different layers. Wireless sensor node
programming. Routing and data flow. Node-centric and data-centric

networking. Power management and topology control. Localization. IPvé over

low-power devices.

01204526  lasawuulnIedeuaznisUngednu 3(3-0-6)

(Network Configurations and Maintenance)
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LAN setup. IP address management. IPv6. Routing configuration.
Access control list. Wireless LAN setup. Switch configuration and virtual LAN

setup. Network address translation. Network interoperability. Network security.

01204528  wguiuainesuazn1sUssandldluinTatie 3(3-0-6)
(Queueing Theory and Applications in Networks)
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Single server and multi-server: exponential, Erlang, constant, and

general form of input and time service. Limited source. Dependent service.

Consumer and producer rate and service priority.
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01204529 aSevngianiziiwuuldane 3(3-0-6)

(Wireless Local Area Networks)
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Wireless communications. Wireless local area network.
Technologies, standards, and components. Wireless medium access control.
Wireless physical architecture and system design. Integration and
implementation. Performance evaluation. Cellular data networks. Multimedia

wireless local area network. Related research topics.

01204532  $3UULIAN59 3(3-0-6)

(Real-Time Systems)
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Definition and types of real-time and embedded systems.
Design principles of real-time and embedded systems. Modeling. Reliability
and fault tolerance. Concurrency. Synchronization issues. Timing

characteristics. Real-time scheduling. Real-time operating systems. System

synthesis and validation. Case study.

01204533  N1598NLUUAIUTENIANANIEILAZAILUaN 1N 3(3-0-6)
(Design of Language Processor and Translator)
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Relation between languages and automata. Classification of
grammars. Lexical analysis and symbol-table management. Top-down parsing
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and bottom-up parsing. Semantic analysis and intermediate code generation.
Code optimization and code generator. Approaches in constructing language

processors. Language translator project.

01204534  S$UUNISANUIULUUYUIY 3(3-0-6)
(Parallel Computing Systems)
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Massively parallel SIMD processors. Multiprocessor architecture.

Interconnection networks. Synchronization and communication, Memory and

address space management. Process management and scheduling. Parallel

compilers and languages. Performance evaluation.

01204535  MSATUIULUUNFULIY 3(3-0-6)
(Cloud Computing)
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Cloud computing architecture. Distributed systems. Fault-

tolerance computing. Virtual machines. Distributed file system. Design and

operations of data centers. Survey of latest cloud computing perspectives.

Challenges and issues in cloud computine.

01204536 szuuuvuLdaisld 3(3-0-6)

(Dependable Systems)
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Basic concepts in distributed and cloud computing. Overcoming
failures in distributed systems. Dynamic membership. Point-to-point and
multi-group communication systems, Virtual synchrony execution model.,

Consistency in distributed systems. Applications of reliability technigues.

01204537  msumsianisguedeya 3(3-0-6)

(Data Center Administration and Management)
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Fundamental concepts. Administration of computer centers and
data centers. Performance monitoring and evaluation. Proper computer
selection methodology. Data center administration, management, and

standards. Risk. Security. Case study.

01204551 szwgw%’agaﬁ'wga 3(3-0-6)

(Advanced Database Systems)
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Advanced database systems. Distributed database. Integrity of
data. Reliability and consistency control. Relational theory. Semantics of data

types and connection between programming languages and databases.

01204552* FAanssuudenivy 3(3-0-6)
(Blockchain Engineering)
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Distributed computer and database systems. Consensus

protocol. Bitcoin and Nakamoto consensus. Ethereum and smart contracts.
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Oracle networks. Blockchain scaling. Blockchain security and privacy. Recent

research in blockchain engineering.

01204553  nisiuduiinuasduduansauina 3(3-0-6)
(Information Storage and Retrieval)
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Computer-aided organization and retrieval of bibliography with

natural-language information. Statistical, syntactic, and logical analysis of

information content. Evaluation of retrieval effectiveness.

01204554  msuhsvisduLazauUasasBvesdaya 3(3-0-6)
(Data Encryption and Security)
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Methods of protecting computer data from unauthorized users
by data encryption and by accessing information controls. Classical

cryptographic systems and modern system:s.

01204555  Jenssudeyauazszuudanies 3(3-0-6)

(Data Engineering and Intelligent Systems)
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Digital signal processing. Genetic algorithms. Neural networks.

Fuzzy logic. Machine learning. Parallel and distributed computing. Principal

component analysis. Data mining.
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01204556  n1svivwilesdoya 3(3-0-6)
(Data Mining)
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Knowledge discovery process. Data pre-processing technique.
Data mining techniques. Un-structured and complex data mining techniques.

Data mining technique trends.

01204557  n1siAsievdayavuinlng 3(3-0-6)
(Big Data Analytics)
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Hardware and software of big data infrastructure. Big data

sources and types. Programming on a distributed platform. File system for

large data analysis. Storage and its access using SQL-like and No-SQL-like
tools. Data analysis and prediction techniques using machine learning and
data mining. Tools for structured and unstructured analysis for batch and real-

time mode. Case study.

01204558  A1sATIEIATRYEIAY 3(3-0-6)

(Social Network Analysis)
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Social media structure and modeling. Social network properties.
Methods for link analysis. Network community detection. User behavior
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characterization. Information diffusion. Behavior cascade and social influence.
Link prediction and network inference. Sentiment analysis and opinion mining.

Applications for social sciences and economics.

01204559*  A15UTMITIANITUWARWBSUFMTUUTZUIaNE 3(3-0-6)
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(Big Data Processing Platform Management)
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Infrastructure management for storing and processing big data.
Application of big data. Operating systems. Virtual machine. Container
technology for big data processing. Management of big data sources and
types. Administration of distributed systems and cloud systems.
Administration of large file systems and data storage. Security, privacy,
integrity and reliability of big data. Data management tools and platforms.

Case studies.

01204561* Uaysyruseiugiuge 3(3-0-6)

(Advanced Artificial Intelligence)
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History of artificial intelligence. Artificial intelligence agent.
Reasoning mechanisms. Probabilistic reasoning. Informed search. Uninformed
search. Constraint satisfaction problem. Zero-sum game. Adversarial search.
Decision diagram. Markov model. Bayesian network. Neural network.

Reinforcement learning. Recent research in artificial intelligence technology.

*
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01204562  sUUBIATNS 3(3-0-6)

(Knowledge-Based Systems)
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Knowledge representation and its reasoning tasks. Principles,
advantages and limitations of rule-based systems, frame-based systems, and
logic-based systems. Black-board architecture. Knowledge acquisition,
validation and verification. Explanation production technigues. Truth-

maintenance systems. Automatic planning systems.

01204564  \AS0v1evUlEUTEEMITIEN 3(3-0-6)
(Artificial Neural Networks)
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Fundamental method of connectionist model networks. Surveys

of historical developments and recent research results from both the

computational and dynamical systems. Logical neurons. Perceptrons. Linear
adaptive networks. Adaptive resonance. Energy minimizing models.

Competitive activation models. Error back-propagation and tensor models.
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01204566  N15UTTUIANANTWITTTUYNRVUGS 3(3-0-6)
(Advanced Natural Language Processing)
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Advanced natural language processing. Emphasis on employing

statistical techniques and machine learning, as well as linguistic theories, to

develop natural language processing models for word-level, syntax-level,
semantic-level, and discourse-level processing. High-level natural language
processing techniques and applications, including text clustering and
classification, topic modeling, text summarization, text mining. Deep learning

for natural language processing.

01204569  n1sisvuiveunSesinsdmunisUssgndvneimnssy  3(3-0-6)
(Machine Learning for Engineering Applications)
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Fundamental mathematics for machine learning. Statistical

learning theory. Feature selection. Machine learning techniques. Supervised

and unsupervised learning techniques. Reinforcement learning. Trend of
machine learning applications in engineering field:s.

01204571  nsUsEalANARYYIMATIIR 3(3-0-6)
(Digital Signal Processing)
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Discrete time signal and system. Z-transform algorithm. Discrete
Fourier Transform and Fast Fourier Transform. Digital filter design and special

techniques of signal processing including its application.

01204573 STUUYUBUALAZNITAIUAY 3(3-0-6)

(Robotics and Control Systems)
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Analysis of methods of the design and operation of robotic
systems. Identification of three-dimensional objects using digitized images.
Arm control. Coordinate transformations. Feedback control systems. Hardware
components. Applications of distributed microcomputer systems for robotic

control. Command languages and planning of job assignments.

01204575  N1999NLUUTFUUATIAUUES 3(3-0-6)
(Advanced Digital Systems Design)
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Principle of design of a combinational logic circuit and finite state
machine. Digital system design technique. Computer aided design for digital
Circuits. Hardware descriptive languages and its compiler. Analysis and
simulation of a digital logic circuit. Digital design automation of a digital circuit.

Circuit synthesis, partitioning, placement and routing on PLD and FPGA. Digital

circuit testing concept. Design of computer components.
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01204583  A153913ULUY 3(3-0-6)

(Pattern Recognition)

N wUBINTTIIFULUL MENNSLUUNS NN Waruou-MSLLMEN
Ya4n3dmunguuuy fadunisindula nsduunussunndeilidusianduase
uazeifuszesme mavssluarumnuiy maukiumsaugunsInsuas
Lirthunseuauamans dduliifadule nsaaneudnuae nsussiivaussous
wazmsiuunlagldvayauiun

Pattern recognition theory. Parametric and non-parametric
approaches to classification. Decision functions. Classification with likelihood
functions and distance functions. Density estimation. Supervised and

unsupervised learning. Decision tree. Feature reduction. Performance

estimation and classification using contextual information.

01204584  MMFUSENIBNAT YU IUAIWAINA 3(3-0-6)

(Digital Image Processing)

MIUssInanadyyIunmAIE n1sUszgnanisldauais
nMsUssaanan T MsuUasBalawnsy msvdndaygusuniu n1snasuey
MSUSULAINIH MSUUsEINNIW MSIdsTaTaIn neIsRRNRIWeSHasnsTuSa
Taya

Digital image processing. Image processing algorithms in the
context of real-world applications. Histogram transformation. Noise reduction.
Edge detection. Image enhancement. Image segmentation. Image coding and

compression.

01204591  suilguiFITeNIAINTsUADNTIMDS 1(0-3-2)
(Research Methods in Computer Engineering)

L2

wanuwaysedeuITnINsIsemdnminssuAsuimes n1s3asney
dyyvidierdmuaiatonudse 3%"3%3111%’93%1?1Lﬁam‘mmwumﬁﬁ'ﬁ’a N13NYUR
A8 1auamATAIEN1T MR IELUaNALaENITITINANTTITY NsTRY
sw&mmﬁam‘iﬁwLaua'l,um'ﬁﬂwquLgasm‘iﬁﬁmﬁ

Research principles and methods in computer engineering and
problem analysis for research topic identification, data collection for research

planning, identification of samples and technigues. Analysis, interpretation,
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and discussion of research result. Report writing for presentation and

publication.

01204596  (Z3RUANIENIBAINTIUABURLADS 3(3-0-6)
(Selected Topics in Computer Engineering)
L'%ENLawwxmﬁmnﬁmauﬁqmaﬂussﬁw%@mﬂw vdaides

Wasuwvasluluusaznians@ne
Selected topic in computer engineering at the master’s degree

level. Topics are subject to change each semester.

01204597  duuun 1
(Seminar)
nsdnausuazeAUMeitefiuaulandimnssuneuimeslussey

Uyav
Presentation and discussion on current interesting topics in

computer engineering at the master’s degree level.

01204598  UgymvivAw 1-3
(Special Problems)
nsANAUATNIIMmNssunsNRIn oSSR UUS Y I uaziSouSes

=i <1

RIS VIVAV LR ETR etV
Study and research in computer engineering at the master’s

degree level and compile into a written report.

01204599  Anentwus 1-36
(Thesis)
Weluseautggiln wasSouSvadouduinefnus

Research at the master’s degree level and compile into a thesis.

29



3.5 AUVNIEYBUAYITHUTEINIUN
mmmngvetarsiEUsyddvlundngnsimnssumansumdudio arvnieinangsy

PBLTIABS USENBUMELAY 8 WaN T umuy &

v ool

WUAIRUN 1 - 2 (01) wuede  ulaeu

D

@

\BUEIIUN 3 - 5 (204) Muede  @wivdenssuReLR A DS

\auaFui 6 vaneie el
W@vdui 7 fmnamsnedasiolui
1 mnefs  nguiviiug
2 vinglle  nauinsEuulasins et unauiames
3 el ngudninslusunsusruularssuunauiamed
5 et nguivimnssudoyauasasauine
6 winede  nauindaygUssivg
7 et nguiviesauag
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3.6 WHUNITANEI

3.6.1 UWUluuuni

Uil 1 avAnmsAnundl 1 FIWUNERN (Y.UTsEe-vu U URANT-va. Anwdaenute)
01204597  &unun 1 (Lisduniieiia)
01204599  Aneniiwus 9

59 9

Uil 1 nannsAnenil 2 Tuumein (Ya.UTsee-9u. UFURNs-va.Anwvideauie)
01204591  sziliuIFIHemaimnssuneuines 1(0-3-2)  (hivuniein)
01204599  menilwus 9

374 9

Uil 2 nranasfinuadl 1 FIuumdein (¥u.UssEe-yu. U URN v Anwidasauies)
01204597  dunun 1 (lifumiaefin
01204599  Anenilnud 9

39U 9

Ui 2 nrannsAnendl 2 Fumdein (¥u.usse1e-vu. U URNs-vu.Anwidasauies)

01204599  Angnilnug 9
374 9
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3.6.2 uUWNWluwuunz2

Uil 1 nannsfinundl 1 WILAA (Ya.UTsEe-vu.UURN5-vu. Anendrenuies)
01204512  MMIPONUULLALAIAT T UReLSAB R nes 3(3-0-6)
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wio  Avuenden 6(- -)
34 10(- -)
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win  Avenden 6(- -)
394 10(- -)
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594 10(- -)
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01204599  Anendinwugs 6
374 6
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7. A195U183187391 (Course Description)
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Introductory quantum physics. Models for quantum computation. Qubits, measurement,
and guantum entanglement. Quantum circuits. Quantum Fourier transform. Fundamental
quantum algorithms. Quantum communication protocols. Quantum Information. Quantum
algorithms for optimization. Quantum algorithms for machine learning. Quantum complexity
theory. Recent research on quantum computing.
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7. A195U1891873%1 (Course Description)
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Threat model and security policy. Access control versus information flow control. Buffer
overflow and other memory safety attacks. Isolation techniques. Container versus virtual
machine (VM) isolation. Symmetric-key and asymmetric-key cryptography. Privacy and
anonymity. Network security. Web security. Side channel and covert channel attack. Modern
hardware attacks with Spectre and Meltdown. Recent research in computer and network
system security.
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Distributed computer and database systems. Consensus protocol. Bitcoin and Nakamoto

consensus. Ethereum and smart contracts. Oracle networks. Blockchain scaling. Blockchain
security and privacy. Recent research in blockchain engineering.
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Infrastructure management for storing and processing big data. Application of big data.
Operating systems. Virtual machine. Container technology for big data processing. Management
of big data sources and types. Administration of distributed systems and cloud systems.
Administration of large file systems and data storage. Security, privacy, integrity and reliability of
big data. Data management tools and platforms. Case studies.
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7. A198uU183183Y7 (Course Description)
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History of artificial intelligence. Artificial intelligence agent. Reasoning mechanisms.
Probabilistic reasoning. Informed search. Uninformed search. Constraint satisfaction problem.
Zero-sum game. Adversarial search. Decision diagram. Markov model. Bayesian network. Neural
network. Reinforcement learning. Recent research in artificial intelligence technology.
8. 919190Ks0Y
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Design and classification of
computer architectures. Memory
management. Special purpose
computer architectures. Varieties of
high-performance computers:
reduced instruction set computers
(RISC), parallel and distributed
computers, pipelining, vector
processors, associative processors,
supercomputers, and massively

parallel computers.
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Instruction set architecture.
Multicycle and pipeline CPU. Cache
and memory systems. Branch
predictor. Out-of-order execution and
superscalar processor. Simultaneous
multithreading processor. Very long
instruction word architecture. Vector
architecture and graphical processing
unit. Domain-specific architecture.
Tensor processor. Introduction to

guantum computing.
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