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01204511 52UURFULUUKAZANAINITATUNITATUIN 3(3-0-6)

(Formal Systems and Computability)

Tunailmguivesnisdiuan dsiduiidualiuasdunlald dymiAeadestunis
dndulauazuidisuuuy selaunm wazanuduiusvasoslmnm hensaluasnenifisuuuy A
Futourainsiuin Jymuuvauysalduiivazassndndaeans

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 NN3BENLUUKASNTIATIETTLUREUSS AN LADS 3(3-0-6)
(Design and Analysis of Computer Algorithms)
AM5eDNLULTUADUIReE1 T UTEANS AN NsulenLazidn n1siSenan n1slusunsy

natnuartuneuituuuasiuy nadenvdnuiusssudeyafivanzan nsieneiuaraugniosues
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Design of efficient algorithms. Divide and conquer. Recursion. Dynamic programming

and greedy algorithm. Selection of appropriate data abstraction. Analysis and correctness of

algorithms. Algebraic algorithms. Combinatorial problems. Proving techniques for complexity

analysis.

01204513 N150DALUUTUADUIZHULYLIL 3(3-0-6)

(Design of Parallel Algorithms)

A1580NLUULAZNITIATIZRT URBUATLULY LAY T,:uLmaﬁugmmamauﬁaLma%u,‘uwmu
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Wesng Ugyniaedaia LaztuneuIsns M

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.
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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.
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(Foundation of Data Science)
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UINTITU NIINAADUANNAFIU N15IATIENANUUTUTIU NMITIATIEARUUAANDY NITIATIZNNITIA
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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.

01204521 #@na1daunIsusTUUAING 3(3-0-6)
(Digital System Architecture)
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warAeNfinme st eUsvananaruIus uILIIAa
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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01204523 F2UUNITATUIULUUNUAMURNANTDA 3(3-0-6)

(Fault-Tolerant Computing Systems)
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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.

01204525 \A3aveAsasiuilfansuasumediinuvisasswia 3(3-0-6)
(Wireless Sensor Networks and Internet of Things)
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dusuadateiniesiuslimeuardumesidauiiasends Inslnaoadeasfisssudusineg nsTaunsa
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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. IPv6 over low-power

devices.

01204526 1ATILUULATEUIBUAZNITUIFISNEN 3(3-0-6)
(Network Configurations and Maintenance)
n1sdamseunay n1sdanisiariiedled lafisud 6 lasauun1TMIEUNIE 598013073

muAuNsLinds msdardsunauuuulians Tassuvainduaznsdandsunauaiiou nsulatavdieg
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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.
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(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.

01204529 w3atreianiziiuuulfane 3(3-0-6)

(Wireless Local Area Networks)

nsdeansuuulians wietisanieiuuulians welulad wnssunazdulszney ng
muaunslideuuulians annsnssumismenmuuulimenaznsesniuy maidaadauasnsils
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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 33UULIANDIN 3(3-0-6)
(Real-Time Systems)
Te1ukazUTeinnva9ssuuaIaTasiliil Mann15e9nLUUTEUUNA193 Az N3
Tuna pnudedoldwazanuamude  arunses anundouiu Useiiunisdndme dnvagniaian
N3IAEIRULIANAT TEUUUGURNITUUULIANAT NSHUATIZVITEUULALNITNTIREOY NTANK
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.
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01204533 N1359NKUUAUTTUIANANTYILASAUANTYY 3(3-0-6)
(Design of Language Processor and Translator)
AnuduTusseninwiveelauian nssuunUssianbiennsel msleseniieatu

AFNTILAZAIIANITANT NS NEAl NTILATIEINEFURLSAeNTE8UTElUALUUULAIE NILaZLUY
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Relation between languages and automata. Classification of grammars. Lexical

analysis and symbol-table management. Top-down parsing and bottom-up parsing. Semantic
analysis and intermediate code generation. Code optimization and code generator. Approaches

in constructing language processors. Language translator project.

01204534 $2UUMTANUIULUUIUIU 3(3-0-6)
(Parallel Computing Systems)
andnenssunesfiumesidmhoUssanauuuriuatesiuuuledlodud andnenssu

fUszananauuung n1sidenlesweaietne n1siaulsraiulazn1sdoans nsinn1sEuL

anuduazuinaifsldsesiumisiiog nsuimsnisUsvananauas nIAmUANT fuds

LUUYUIULAZ AL UUTUIY NITUTLILUANTTOUS
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 AMSATMUIUUUUNGULUS 3(3-0-6)

(Cloud Computing)

a01UnuNTIINIAMIMLUUNGNILE TEUUNTEANY MIAMnMTUieANLRANTos L3ed
wailou uiludoyauuunseaney N1seBNLUUNSATIUNTVOIAUETOLA TALIRY0INITANIUIUUNGLILN
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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 computing.
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(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 techniques.

01204537 M1sUIMIIRNTSAUETaYR 3(3-0-6)

(Data Center Administration and Management)

unAniugn nsuimsiansaudreniunesuarauddeya nanTTdeUALTIOULANTS
Uszidu 38nsidenaenfinmeslvivunzan asuimsianisquideyanazuinsgiu anuides
ANUUaansY NIANY

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 szuugtutayatuge 3(3-0-6)

(Advanced Database Systems)

szuugtuteyatugs grudeuanuunszans mnugniesesteya nsnunuAdeiold
WAZAUASANINYBITBYE Neu)AIUdUNUS Biiaﬂ’]am%‘UaﬂgﬂLLUU‘ﬁamﬂaLLﬁ&’ﬂ’]iL%@iJGi’e)ﬁz‘Vi’j']\‘lﬂﬁ%
TUsunsuiugiutoya

Advanced database systems. Distributed database. Integrity of data. Reliability and
consistency control. Relational theory. Semantics of data types and connection between

programming languages and database.

01204553 nsinutuiinuasduAuansaumne 3(3-0-6)
(Information Storage and Retrieval)
nsldmeufinmesiislunisdaiudoya nisduduussaynsy wazarsaumaiiivly
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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 msidsvigdukazaNNUaanievasdaya 3(3-0-6)
(Data Encryption and Security)
Bstestudeyanenfiunesangililduounalasnmahieyaudisiauasamuguns

\tlvensaune ssuunsdisady wuusain wavsvuunshstaduastelul
Methods of protecting computer data from unauthorized users by data encryption

and by accessing information controls. Classical cryptographic systems and modern systems.

01204555 Aenssudayauazssuudanios 3(3-0-6)

(Data Engineering and Intelligent Systems)

nsUsvanaNady AT TunouiBiietugnssy Tasstheusvam assnamansaquiae
N5130uU99LAT09NT MIAUINLUVILIULAENTENE MTIATIERdUYTENBUNAN NTviumiles
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Digital signal processing. Genetic algorithms. Neural networks. Fuzzy logic. Machine

learning. Parallel and distributed computing. Principle component analysis. Data mining.

01204556 Msvinwilasdaya 3(3-0-6)
(Data Mining)
nszvIuMIAUNUANNS mallansUssanananey malln - mMsimilesteya mallanis
vhndlesteyanlifilassauasiflasiairsdudou uulitimeanadiamsvimilestoya
Knowledge discovery process. Data pre-processing technique. Data mining

techniques. Un-structured and complex data mining techniques. Data mining technique trends.

01204557 msAnseideyavunlg 3(3-0-6)
(Big Data Analytics)
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fidafudeyauaznsitdslngliiniessiouvuieafioauadlald wafiuea wmadamsianeiuas
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Hardware and software of big data infrastructure. Big data sources and types.
Programming on 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 N5IATITAATOUIUHIAN 3(3-0-6)

(Social Network Analysis)

Tnssasadedinuuaznisadiauuusiaes audhimandetiedng FBnsdmsunisiase
dudeules N139TIANNATBUIYYUVY SNWUENOANTTUVOWRLY NSUNINIEAB0ITaya NeRnsTu
BEULUULAZNITAUUABNINAN1IEIAL miﬁmmmﬂ%aﬂmLLazmiaymum%thJ NITIATIZALTY
ansualanuiAnuaznsimdiosrnuAniiu Muussyndddinueansuasiasugeans

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

analysis and opinion mining. Applications for social sciences and economics.

01204562 3xUUBIANSF 3(3-0-6)

(Knowledge-Based Systems)

MIUNUANY WagIUIUNIIIIVIANA Manmsiiugiu Tefuardosiavesszuugiuamg
WUUNZLNMY WUUWITULAZIUUATINA1ERT @0 UnunTIUVRITEUUNTEAIUAT N1TTIVTINAINS NS
ATvdeugIuANinsulmunsuazgnaes nadalunisaiidieiuieg seuunisinnisinwdeya
AU FEUUNTINUNLINUDA LR

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

techniques. Truth-maintenance systems. Automatic planning systems.
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01204564 A3Y1EMUIEUsTAMTIEY 3(3-0-6)

(Artificial Neural Networks)

Fnnsiugiureanietislumanouuaduila dsrnisiauluedn uaznanuidely
Hagtuidunamanszuudeiuniay WBelendin assneandlieingea neleinsou La3eteuuua
dleeruauiin nsazviouuuuezuaUiv luinalunisasuuiewdsaulitiosdian lnnavhauluuudedy
VANNITVRINTANAANURANA AL UL DBV AL N ULRSLULAA

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
mininizing models. Competitive activation models. Error back-propagation and tensor models.
01204566 msﬂizmaNanﬁwﬁﬁisuwﬁ%’uqa 3(3-0-6)

(Advanced Natural Language Processing)

MsUszIIaNAN wIsIIIYAlUSEFUgaTuE e s maTanai Auazn1siousae
wiasdnssmfunguinienmmansinianuuuiaeuiiousvananan mssued faudseFud)

[

seaubiensal sAuaMuniiY wavseauUTaan welauagn1suseyndlinsussianan1wIss U
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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 msizeudveaniasinsdmiunsuszgndniaiainssy 3(3-0-6)
(Machine Learning for Engineering Applications)
vanyaneadneansdmiunisBoudiieiniesdng naw nsBoudideada nisiden

dnway adansSeuimeedesdins maBeuiuuuinsguanazlifnisgua nsFeuiuuuiasuuss

wnliesnsUszgndnisBouiimelniesinsmdmnssy
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 fields.
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01204571 AMsUTEAIANARYYIUAING 3(3-0-6)
(Digital Signal Processing)
sruunardgygranuulideiiendaial tuneuisnisuuatiuunen Yiesnsiuanasy
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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 STUURUBUALBZNITAIUAN 3(3-0-6)
(Robotics and Control Systems)
AATIHIBTNITNITORNUUUKALNTVINUTBITUUYUEUA  N1I0TIvdeUTngauiilagly
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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.

01204574 A159ANLUUIZUUNIITTINVUIATHEYUIN 3(3-0-6)
(Very Large Scale Integrated Circuit System Design)
ﬂ’ﬁ@aﬂLLUU’N?]ii’JiJ‘U‘H’]@I‘MQJ:?J’]ﬂ 010NN TUVBIMUREUTENIANE NUIIAINNTILAZINT
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VLSI Design. Processing unit architecture. Memory and logic circuit. IC placement.

Design and construction of a rapid prototype large scale integration. Delay time determination

and performance analysis. Synthesis and simulation the circuit via CAD tools.
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01204575 N159RNLUUTTUURINATUES 3(3-0-6)
(Advanced Digital Systems Design)
PANNITDBNLUUIITATINLLVINAULATLATDIADIULINNG LNALANITDBNLUUTLUURAINS
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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 component.

01204581 ﬂauv'ﬁQLﬂas‘nquWné%"uqa 3(3-0-6)

(Advanced Computer Graphics)
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Computer graphics techniques for 3-D images. Computer-aided design. Animation
Representation. Curve and surface.  Design of algorithms for manipulating curves and

illumination.

01204583 N153313UMUY 3(3-0-6)

(Pattern Recognition)

NUHVINTITNFULUU MENNITUUUNITULNFN LATUDU-NITHUVZNAVDINTTIRUNTULUY
Handunisdndula nsduunyszianseilanduiiaziluaiuasilsndussoznie n1sUsziunig
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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 N15UTEUIANARYYIUNINAING 3(3-0-6)

(Digital Image Processing)

nsUsERIaNadIMN AT N15UsEEndnTlEnuese MIUssiiananIn n1swasa
THWNTU NSVIRAYYIUTUNIU NITATIITUVIU NITUTURAININ NISHUIEIUAN NI5T1THEVDINN
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Digital image processing. Image processing algorithms in the context of real-world

applications. Histogram tranformation. Noise reduction. Edge detection. Image enhancement.

Image segmentation. Image coding and compression.

01204585 ASEAENS IUIZUUABNNAABSUAZENSTAUNA 3(3-0-6)
(Ergonomics in Computer and Information Systems)
Haduyudluudvesdlinduiusfunsiauimenduasuaznisldssuugrudoya nns
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Human factors in the role of users in relation to software development and

database system use. Designing user interface, programming technique, preparing user manual,
program development strategy, program debugging and readability. Building interactive system,
consideration of response time, graphical display rate, online help, command languages and
menu selection.

01204591 52LU8UITINYNINIAINTIUABUNIADS 1(0-3-2)
(Research Methods in Computer Engineering)
wdnuazsuideuiznensifenaimnssuneufiawes nsieszityniiedmuniide

A Brunudeyaiiienisnununiside msdmuadieduazimaiinisnis msinsziulana
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Research principles and methods in computer engineering and problem analysis for

research topic identification. Data collection for research planning. Identification of samples and

techniques. Analysis, interpretation, and discussion of research result. Report writing for

presentation and publication.
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01204596 1389LQNIZNIIANTIUADUNIADS 3(3-0-6)
(Selected Topics in Computer Engineering)
SouanzngifnssuasuineslussauUsyyn Mdeieavdsunlaslilundaznia

ANSANEN

Selected topic in computer engineering at the master’s degree level. Topics are

subject to change each semester.

01204597 dunu" 1
(Seminar)
nmsdauetazefUuTemterutaulaniimnssuaenimeslussAuUT Iy

Presentation and discussion on current interesting topics in computer engineering at

the master’s degree level.

01204598 UsymiiLAw 1-3
(Special Problems)
nMsAnwAuAiIMIEImnssuAeLiawesTEAuUS v LaziSsussadsuduseay

Study and research in computer engineering at the master’s degree level and

compile into a written report.

01204599 3neunWus 1-36
(Thesis)
WeluseauUsualn waviSeussadewduinerinus

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



