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01204512  N15DONLULLAMTIATIERTUNDUATAOLTILADS 3(3-0-6)
(Design and Analysis of Computer Algorithms)

01204521 an1UneNITUILTUUAINA 3(3-0-6)
(Digital System Architecture)

01204591 218U IeMIIAINTTUABNNUADS 1(0-3-2)

(Research Methods in Computer Engineering)

Ay enidean Lidesndn 15 wudeda
Tiamdonseulidesnit 9 mihein anshegeeivneollid
01204511 %UUﬁgULLU‘ULLazmmmmmhmiﬁmm 3(3-0-6)
(Formal Systems and Computability)

01204513 msaaﬂLLUU%W@@%LLUUWW 3(3-0-6)
(Design of Parallel Algorithms)

01204514  15V1AMUALTIATUIN 3(3-0-6)
(Computational Geometry)

01204515 ﬁugm%ﬁm’]mamﬁay@ 3(3-0-6)
(Foundation of Data Science)

01204523  2UUNTATUIALUUNUAIIURANTDY 3(3-0-6)
(Fault-Tolerant Computing Systems)

01204525 Lﬂ%EJGU"]EJLﬂ%@ﬂ%luil%ﬁ’lﬂLLazaum@%LﬁjmLLﬁﬂﬁii‘Wax‘] 3(3-0-6)
(Wireless Sensor Networks and Internet of Things)

01204526 lASUULATEYIELaENITUITISNY 3(3-0-6)
(Network Configurations and Maintenance)

01204528 vgufwmneekasnIsUszenaldlunIatie 3(3-0-6)
(Queueing Theory and Applications in Networks)

01204529 etieamzfinuulgans 3(3-0-6)
(Wireless Local Area Networks)

01204532  FEUUNIAIDI 3(3-0-6)
(Real-Time Systems)

01204533 N159RNLUUMUTEINANAN WILazAILUaN 1w 3(3-0-6)

(Design of Language Processor and Translator)
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01204557

01204558

01204562

01204564

01204566

01204569

01204571

FEUUNTANIULUUIUY

(Parallel Computing Systems)
NIATLINRUUNGULLY

(Cloud Computing)
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(Dependable Systems)
NSUTMIINNSAUGUoYa

(Data Center Administration and Management)
sruugutoyatugs

(Advanced Database Systems)
manuTufinuaduAuasaume

(Information Storage and Retrieval)
nssadukaraUUaendeveteya

(Data Encryption and Security)
ArnssudeyauarsEUUSInTYY

(Data Engineering and Intelligent Systems)
nsviuvileadeya

(Data Mining)

QNP TR B TR PG VTRV EaY

(Big Data Analytics)

NMTIATIZRLATOUUEIAL

(Social Network Analysis)

JLUUBIAYS

(Knowledge-Based Systems)
PRI i LRI VAR ALY

(Artificial Neural Networks)
mi‘tJizmamaﬂmﬁﬁiimﬁaﬁﬁguqq

(Advanced Natural Language Processing)
nsBeuiveandesinsdmiunsussyndmaimngsy
(Machine Learning for Engineering Applications)

NsUsTINANAd IR

(Digital Signal Processing)
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01204573  S¥UUYUEUALAZNITAIUAY 3(3-0-6)
(Robotics and Control Systems)

01204574 A159RNKUUIEUUNITTINVUIA VNN 3(3-0-6)
(Very Large Scale Integrated Circuit System Design)

01204575 maaamwmwuﬁ%ﬁa%ﬁqa 3(3-0-6)
(Advanced Digital Systems Design)

01204581 peufiunoinsWiinddugs 3(3-0-6)
(Advanced Computer Graphics)

01204583 n153315ULUY 3(3-0-6)
(Pattern Recognition)

01204584 N15UTLLIBNATYYIUN WA 3(3-0-6)
(Digital Image Processing)

01204585 M5UAEASIUIZUUABUNILADILAZENTAUNA 3(3-0-6)
(Ergonomics in Computer and Information Systems)

01204596 Beaamgyndmnssuneuinges 3(3-0-6)
(Selected Topics in Computer Engineering)

01204598 Uy iiLey 1-3
(Special Problems)
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01204511 szwﬁgﬂLL‘UUu,a:ﬂ'a'ma'm'ﬁn‘lumsﬁ'mfam 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 A150BNUULLAZANS AT UABLSS RO NES 3(3-0-6)
(Design and Analysis of Computer Algorithms)
AM5e8NRUUTUADUIEaEEiUsEAnS AT nsudsenuazidn n1siSensn naslusunsy
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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 N1520NLUUIUABUITHUUVUIU 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.
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(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 WuguvasIMeIAEnstaya 3(3-0-6)
(Foundation of Data Science)
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UINFITU NISNAFOUANUAFIU N1TIATILNANLUTUTIU NFIATILYRUUOADE NITIATIZYINITIA
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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 @aUnunssuszuuAINa 3(3-0-6)
(Digital System Architecture)
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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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01204523 $3UUNITATUIULUUNUAMURANTDY 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 1p3atneIATaFUSlfansuazBumediinuvieassnas 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. IPv6 over low-power

devices.

01204526 1ASILUULATYIBLEENITUIFITNEN 3(3-0-6)
(Network Configurations and Maintenance)
Y = @ S v o~ N1 oA %
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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 wgufuadnaauazn1sussendldluniadie 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.

01204529 asav18@NIsiwuulians 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 $2UULIAIDTY 3(3-0-6)
(Real-Time Systems)
He1uuazUssNNUBITEUUNANTILALEF NENN1TENLUUTEUULIANATIALEHFD N1T
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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.
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01204533 n1599nKUUAdUIZIIANANTHIRAZALUAN YN 3(3-0-6)
(Design of Language Processor and Translator)
anuduRussEninanwfueslauing n1sswunUsznnliensel n1siasiziieatu
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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 3$UUNITANUIULUUVUIY 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 N1SATUIULUUNGULUY 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 computing.



01204536 sTUULUULTaRDLE 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 techniques.

01204537 N1UIVNTIANTSAUETRYA 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 szuugudoyatugs 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 database.

01204553 n1stiuduiinLazduAuasaume 3(3-0-6)
(Information Storage and Retrieval)
nsldmeufinmesdaslumsdnifiudoya nisdufuussanynsy wazasaumaiiivly
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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 msdsisdukazauUaeaievasdaya 3(3-0-6)
(Data Encryption and Security)
Bnstestudeyanouiumesaniiildlisueyynlasnmshdeyauitrstauasaruaunis

Wsansaume sEuUmsEnITESY wuusuRL wavssuumsstaduade vl
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)
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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 n1svivilasdaya 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 M15AAszvidayavunlg 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 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 N15LATITRLATOUILHIAL 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 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 5xUUBIANT 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

techniques. Truth-maintenance systems. Automatic planning systems.
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01204564 LA3RUNERUIIUTEAMLTIEN 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

mininizing models. Competitive activation models. Error back-propagation and tensor models.

01204566 msﬂszmawammﬁssmﬂa%”’uqe 3(3-0-6)
(Advanced Natural Language Processing)
nsUsEInaran wIsTINTIAlUsEiUgaubeanisiimadaniaiiuaznisSeuiie
iw3eadnsTiufunguinianiwman i ianuuusiaeuiioUssananan s TR § ussedus

seauhiensal seuAune wagsyauUIaan weadauasn1sussyndldnisussaianan wnsssuya
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Q[)ANNG miv‘i’lmﬁmLaﬂamﬁ'aaﬁmﬁayjaamm MIEEUIBEn@mIUNTUTEIANANTEITUYA
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 Msi3EuivBNATRINTEMTUNSUsEgNANNAAINTTY 3(3-0-6)
(Machine Learning for Engineering Applications)
wanyanadnmanidmiunisSoudiieinieaing nqul nsBouiideada nsiden

dnwaz wellansiSeuiieiniesdns nsiBeuiuuuinsguanazliinisgua nmsBeuduvuiaduuse

unlihesnsUszgndnsiGouimeriosdnsmaimngsy
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 n15UsTUIANARYYIUAINE 3(3-0-6)

(Digital Signal Processing)

svuunardagranuuliredenduie funeudsnisudasuuugn Wisuinsuanasy
wuuRansauwazvhayisesnswanesy  N13eRNLUUAINTILUUATaLazmATANTITUSELIANALUY
fumsraiansUszgndldan

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 SEUUKUBUALALNITAIUAY 3(3-0-6)
(Robotics and Control Systems)
ATILIIBNITNITRONLUULALNITVINIUVDITEULYUEUA  N1IATIdRUIngaulflaely

ANLTIATID mamugmwwjuauﬁ mMswlasldeulnoadium sruunsmuaudaundu diulseneu

s’ mavsegndldaulumsmunuvuesuddelilasresfiumesuuunszaty Adsuazununis
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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 N139DALUUTEUUINITIINVUIALAYNUIN 3(3-0-6)
(Very Large Scale Integrated Circuit System Design)
N1999NLUUNITTNVUIN Mg aa1lnenssuvesmulslszulana NUIUAUTILEE 993

M550 N5 LUUELT N1500NLUUKAEAITAS1IAULUVIDTTINVUIA IR 08195790157 NSUTENR

MIMIamazNTIATzRTaaNaNnsa nsldeiesileris  mMsduaTzinassiandisesTiy

YUIALUQLIN
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 N1598NLUUTTUURINATUES 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 component.

01204581 ﬂauﬁfsmai‘ﬂiqﬁlﬂéﬁy’ugq 3(3-0-6)

(Advanced Computer Graphics)

watlavesrauiwesnsmindlugUauidd nsiireuiwesidiunyiglunisesnwuu n1s
wunmadeulm dulduarituin - mssenuuutuneuitiiieldlunsdan sidulfuwasnsdeseing
189 /IR

Computer graphics techniques for 3-D images. Computer-aided design. Animation

Representation. Curve and surface. Design of algorithms for manipulating curves and

illumination.

01204583 N133313UMUY 3(3-0-6)

(Pattern Recognition)

mwﬁﬁuaﬂmiiﬁ’]gmmu UANNITLUUNITULNTA LAZUBU-NTUUNINVBINNTIUUAFULUY
Handunisdndula n1sinunUssanasilanduuiaziduasuazilesiduszognis nsuszfiuaang
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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 N15UITUIANARYYIUAINAINS 3(3-0-6)

(Digital Image Processing)

NsUsEINaNaFYIMAIMAITE N15UTEENANTSITaINRSe MsUseanananIn n1sudasda
TAKNTN NSVIRFYQYIUTUNIU A1TATIVIVIOU NIFUTULAININ AITUUIEIUAIN ATLUNSHEUDININ
memouiIwaswarn1siudntaya

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 N1SANEASIUSTUUADNNIADSUHAZATAUNA 3(3-0-6)
(Ergonomics in Computer and Information Systems)
Jadvuyudlunivesfldiduiusfumsiaugonduasuaznisldssuugiudoya g

panuuulanausEnINgldiupeuiunes wallan1sileulusunsy nsasiedleldau nadsnisiimun
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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 5:U8U3TINEN1IAINITIUADUNADS 1(0-3-2)
(Research Methods in Computer Engineering)
wdnuagszdeuiinensifemadmnssureufiames msleseilgwiiiefmuaiide

AT FBrunmdeyaiionsnaununiside msdvuaiiogisuasinaiinitns msinsizsilana

uazmFinsalnanside msderhsenuienstiausly msUssyuLazaIARNT
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 (3a9ANIENNIAINTIUABURIADS 3(3-0-6)
(Selected Topics in Computer Engineering)
Gosanznaimnssunenfiuneslusziulsyailn Mdedenvasuwladiuluwiaznia

N5ANYY

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

subject to change each semester.

01204597 &uuun 1
(Seminar)
mstauenarefumemderiunaulamadmnssuneufinneslussiuusygn
Presentation and discussion on current interesting topics in computer engineering at

the master’s degree level.

01204598 Ugyniiiay 1-3
(Special Problems)
NsAnwIAUATIMSIMmINTIIABURMessERuUS Iy waviSeussadsuduneauy
Study and research in computer engineering at the master’s degree level and

compile into a written report.

01204599 An1dwus 1-36
(Thesis)
WeluseaulSan waviSeuSsadeuduine dnus

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



