Suldnasu Ynnsfinw 2564

ANAIBIINYINITADUNIINDS

41913 971INYINISADUNLADS

(Computer Science)

= o a o o s a -
’Uaﬁﬁﬂqms IngrAansumTTn @1 INeIN1sAeNiIneS

Master of Science Program in Computer Science

YoUIgueyn  ImenenamsumUnidin (nenniseenitames), .y Gnenmsaeuitaimes)

Master of Science (Computer Science), M.S. (Computer Science)

lassafravangns
WRU N BUU N 2

umheinrunaeanangns  hidesndt 36 wihiefn

A, 3ven laitfesnin 12 mein
- duan 2 wihynn
- A nentanu 10 wihein
4. Inendwus liitlpanin 12 wiheda

3187397
n. Aven Lidesndn 12 wiqehin
- duuwn 2 wdoedn
01418597  duuwn 1,1
(Seminar)
- Ay uentsdu 10 wulehn
01418531  MsDENUULLAYAATIEITURELTE 3(3-0-6)
(Design and Analysis of Algorithms)
01418534  MaNNNSITUUABNRLADS 3(3-0-6)
(Principles of Computer Systems)
01418591  szileuisideonvinginsaeufiames. 2(2-0-4)
(Research Methods in Computer Science)
01418592  MSWUTNMNTNAIMEINITAONRLADS 2(2-0-4)
(Academic Writing in Computer Science)
4. Anendwus lidesndt 12 wileia
01418599  Angniiwus 1-24
(Thesis)
wnewn: nadiSewiviveniinug dosnd 24 mihefn WidndenGeunnaeindelull ielimheinnunaeandngns
laitlownin 36 wihein
01418512  wanmsmwlusinsuAeNiames 3(3-0-6)
(Principles of Computer Programming Languages)
01418524  NSATIVABUTEUUAITAUNA 3(3-0-6)
(Information System Auditing)
01418525  MITIATILANITRAIARINA 3(3-0-6)
(Digital Marketing Analytics)
01418526  m3InnsuazUszananatoyavuaive 3(3-0-6)
(Large Scale Data Management and Processing)
01418527  Aenssudoya 3(3-0-6)

(Data Engineering)



01418535

01418536

01418537

01418542

01418546

01418551

01418552

01418554

01418556

01418562

01418564

01418565

01418566

01418571

01418572

01418573

01418574

01418581

01418582

01418584

01418588

01418596

01418598

weansdupeuisdmsuteyavunnlg
(Algorithmic Techniques for Massive Data)

MsUIMIITUUUHURN1I TGN

(Advanced Operating System Administration)

nsfMLUUBumeiinvesasInds
(Internet of Things Computing)
nstusunsuiumelulasiwesiad

(Web Programming with Microservices)
nslUsunsuszenddmiugunsalindoud
(Mobile Application Programming)
wn3eveaie il

(Modern Networking)
ﬂ??mﬁuﬂﬁ‘ﬂ@ﬂﬂﬁ]&lﬁlLC‘I@%LLﬁ%ﬂWi%BﬁWi
(Computer and Communication Security)
NTUIMISATEUY

(Network Administration)
MIAWINLUUAIIALAENTUTZENA
(Cloud Computing and Application)
nsiSeuivesiaies

(Machine Learning)
mM3Beuiiddnuaznsssend

(Deep Learning and Applications)
emsteyauaznsiaseideyavuinivg
(Data Science and Big Data Analytics)
Wensteyaideaia

(Statistical Data Science)
FnTsuTeNAwITUTEYNd

(Applied Software Engineering)
M53nnsIASTINITTONALIS
(Software Project Management)
MsVAdaULA WA UTONAWS
(Software Testing and Verification)
MIIATIZATEUULAZTONAWIS
(System and Software Analysis)
ponfiaesnIAindiddineu
(Interactive Computer Graphics)
poNTiaLeIIviAY

(Computer Vision)
nsasanmedeulmafeneyiames
(Computer Animation)
nsUsTInaNaN WU UR

(Practical Image Processing)
Feaargmainginisnenfinmes
(Selected Topics in Computer Science)
Jayyvivery

(Special Problems)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1-3

1-3



5789791

N U

Punumheinrunaeandngns  Lidesndn 36
. Aven litlpanin 30
- dunun 2
- A entany 10
- eniden laifloanin 18
9. MIANYIAUATDETE 6

. 3y uen Lidasndn 30 wiaehn

- funun 2 wdaena

01418597

dunun

(Seminar)

- Ay enUeAu 10 wU2eAn

01418531

01418534

01418591

01418592

NMSPNUULLAEIATIE AT UNELTT

(Design and Analysis of Algorithms)
MANNITILUUABNA MBS

(Principles of Computer Systems)

selg Ut e aIneInsneNiInes.
(Research Methods in Computer Science)
AT YUTNYINTNIAINGINTABUAUABS

(Academic Writing in Computer Science)

a = " v ' [l a
Ayneniden ludeandn 18 wiaedin

Tegdoniseuanseinsellil

01418512

01418524

01418525

01418526

01418527

01418535

01418536

01418537

01418542

01418546

01418551

01418552

01418554

wanMsNIUTUNSLABLAIADS

WheAn
nefin
Vel
nefin
Mg

WiEAn

(Principles of Computer Programming Languages)

NNSATIVEDUITLUUANTAUNA
(Information System Auditing)
AMTIATIZANITIAIAARIIA
(Digital Marketing Analytics)

mMsdan1suazUszananatoyarwnivg

(Large Scale Data Management and Processing)

Arnsudeya

(Data Engineering)
wadanstuneuisdmivioyavualig)
(Algorithmic Techniques for Massive Data)
mﬁﬁmﬁzwﬂﬁﬂ’amﬁ%’uq&

(Advanced Operating System Administration)
mMsfnauUUBumesidnvesasnas
(Internet of Things Computing)
mslusunsuduimelilasiwesiad

(Web Programming with Microservices)
nsTusunsuuszgnddmivgunsaiindoud
(Mobile Application Programming)
wnsedneaty il

(Modern Networking)
msfunmereimesuaznsieans
(Computer and Communication Security)
NUIISIATDT Y

(Network Administration)

1,1

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01418556

01418562

01418564

01418565

01418566

01418571

01418572

01418573

01418574

01418581

01418582

01418584

01418588

01418596

01418598

s

NSAIULUUAIIAWAYNITUTEENA
(Cloud Computing and Application)
nsFoufuesaios

(Machine Learning)
M3Beuiiddnuaznsussend

(Deep Learning and Applications)
emsteyauaznsieseideyavuinivg
(Data Science and Big Data Analytics)
ensteyaideadn

(Statistical Data Science)
AnTsurenawITUsEEnd

(Applied Software Engineering)
M53nN1sIATINITIONALIS

(Software Project Management)
MsVAdaULAz WA UTONAWS
(Software Testing and Verification)
MTIATIZATZUULAZ NS

(System and Software Analysis)
povfimesnITindiislineu
(Interactive Computer Graphics)
powfiaLeTIviAd

(Computer Vision)
nsasanmedeulafeneyiames
(Computer Animation)
nsUsEInanan WU UR

(Practical Image Processing)
Fesargmainginisnenfinmes
(Selected Topics in Computer Science)
Jgymditeie

(Special Problems)

9. NMsAnYIAUAIDEsE 6 vl

01418595  MSANWIAUATDASY
(Independent Study)
ANB5UNYSIHIUN
01418512 UANN1SA1IUSUNSTUABLRILABS

(Principles of Computer Programming Languages)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1-3

1-3

33

3(3-0-6)

U3 niswmuuazUssinnainlusunsuneuiimes n1wisedugs tasesielunisesnuuulusunsy

Aouines nalian1silioulysunsulaseasne N1UAYAUNNTBILAEN1INAROU NTOBNLULLAE I NALITLT

Tog lassasslusunsulunwideing anuvanevesinguaznguuesing Andnuzlarnginssuvesing nquing

ugu Msdunen matedulszneuvesweniwsnduuldan

9

History, development and categories of computer programming languages. High-level languages.

Tools in computer program design. Structural programming techniques. Debugging and testing. Object-

oriented software design and development. Programming structures in object-oriented language. Object and

class definitions. Object attributes and behaviors. Base classes. Inheritance. Reuse of software components.
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Information System (IS) auditing. Risk management. Internal audit principles. IS audit standard and
guideline. 1S audit process. Information technology (IT) governance. IS acquisition and development. T

service management. Information security.

MIIATIENINAIAATND 3(3-0-6)
(Digital Marketing Analytics)
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Digital marketing basics. Digital marketing creation models. Digital marketing strategy development.

Methods and techniques for E-commerce marketing and advertising analytics. Analyzing customers, products

and orders. User experience optimization. Governing data and ensuring privacy and security.

nsiamsuazUszulanadoyavuiaive 3(3-0-6)
(Large Scale Data Management and Processing)
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Database systems. Efficient query processing. Indexing structures. Concurrency control and recovery.

New frameworks for processing and generating large-scale datasets with parallel and distributed algorithms.

Design, deployment, and use of state-of-the-art data processing systems providing scalable access to data.

Arnssudaya 3(3-0-6)
(Data Engineering)
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Modern data architecture. Principles of data engineering. Data pipelining with data warehouse and

data lake. Case studies.

MsPENUULLAZIIAT1TURBUTS 3(3-0-6)
(Design and Analysis of Algorithms)
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Formulation of computational problems definition. Asymptotic performance analysis. Data structures.

Algorithm design techniques. Applications of algorithms.

RANNITIZUUADNNINDS 3(3-0-6)
(Principles of Computer Systems)
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Components of computer systems. Complexity in computer systems. Ways to cope with complexity.
Abstraction. Effects of design on complexity. Computer system organization. Naming. Virtualization. Computer

system performance. Techniques to improve performance.
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Design and analysis of randomized algorithms, approximation algorithms, streaming algorithms,
sketching algorithms, and sublinear algorithms. Massively Parallel Computation algorithms. MapReduce

algorithms.
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(Advanced Operating System Administration)
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Operating systems structures. Cloud operating system. Virtual machine. Operating system installation.
System commands. User management. Processes and services management. Networking. System
automation. Performance evaluation. Monitoring and diagnosis. Scripts. System configuration and

maintenance. Quota and accounting. Security.
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(Internet of Things Computing)
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Internet of Things computing concepts. Basic microcontroller and system- on- chip. Software

development for microcontroller and system-on-chip. Sensors and actuators. Storing data. Communications.

Internet of Things platform. Product development using Internet of Things computing concept.
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(Web Programming with Microservices)
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Web programming. Microservices architecture. Monolith to microservices architecture. Microservices
integration. Complexities of testing and monitoring distributed services. Security. Scaling and challenges.

Stability and reliability.

nslUsunsuUszgnddmiugunsalindouil 3(3-0-6)
(Mobile Application Programming)
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Characteristics and frameworks of mobile applications. Development languages. Application models
frameworks. User-interface design. Managing data. Integrating with cloud services. Integrating networking,
operating system and hardware into mobile applications. Enterprise requirements. Testing methodologies

for mobile applications. Deployment, maintenance and management.
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Modern networking ecosystem, architectures and technologies. Modern networking services and

applications. Software defined networks. Network function virtualization. Quality of experience. Impacts.
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(Computer and Communication Security)
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Concept of computer security. Computer system security and access control. Computer vandalism.
Malware. Secure system planning and administration. Encryption and cryptography. Communication and

network security. Physical security and biometrics. Planning for disaster recovery.
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(Network Administration)
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Practices of computer and network administration. Network equipment. Virtual network devices.
Workstations and computer servers. Connecting into a network. Virtual LAN and virtual private network.
Operating systems for computer servers. Clouds and server virtualization. Network servers. Managing,
configuring and performance tuning of network servers. Network administration within an organization.
Network and computer server security systems. Computer and network ethics.
NSAUIUUUUARIAKAZNITUSZENG 3(3-0-6)
(Cloud Computing and Application)
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SaaS maturity model. Federated cloud. Cost associativity. Statistical multiplexing. Cloud cache. Binary
translation hypervisors. Virtual device context. Multiroot I/0 virtualization. Borrowed virtual time. Operational
level agreement. Cloud fate sharing. Virtual machine escape. Virtual machine image. Virtual load balancing.

Object storage as a Service. Auto-scaling. Edge, fog, and cloud computing research.

nsieuivsalaias 3(3-0-6)
(Machine Learning)
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Dataset and experimental design. Decision tree. Naive Bayes. K-Nearest neighbor. Support Vector

Machines. Artificial neural networks. Deep learning. Regression algorithm. Data clustering. Ensemble methods.

Solving imbalanced class problem.
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(Deep Learning and Applications)
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Artificial neural networks and deep learning. Logistic regression. Deep neural network.
Hyperparameter tuning. Regularization. Optimization. Convolutional Neural Networks. Recurrent Neural

Networks. Transfer learning.

Wenstayauazmiinnzideyavuinlvg 3(3-0-6)
(Data Science and Big Data Analytics)
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Data science concepts. Data science tools and processes. Data manipulation and cleaning.

Exploratory data analysis. Model building. Model evaluation. Data visualization. Big data infrastructure and

tools.
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(Statistical Data Science)
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Statistical learning. Statistics for data science. Probability analysis. Generalized linear modeling.
Nonlinear modeling. Population sampling. Correlation analysis. Bias—variance tradeoff in statistical learning.
Basic programming. Data preparation, manipulation, and analysis. Data visualization. Machine learning.

Dimension reduction. Feature selection. Clustering methods. Big data. Biomedical data science.

ArnssuganAwsUszend 3(3-0-6)
(Applied Software Engineering)
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Agile process. User stories. User experience. Version control system and workflow. Software design.
Software development with frameworks. Microservice architecture and application programming interface
(API). Automated testing. DevOps. Continuous integration and continuous delivery. Container technology.

Software deployment on clouds.

N133AMSLATINISTONALIS 3(3-0-6)
(Software Project Management)
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Concepts of software production and process efficiency. Use of metrics. Feasibility studies. Work
break down. Cost and effort estimation. Project planning and scheduling. Risk management. CMM. Quality

management framework. Software project management tools.
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(Software Testing and Verification)
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Test levels. Test design techniques. Test-driven development. Behavioral-driven development. Web

application testing. Security testing. Performance testing. Inspection. Test planning and management.

NMSAATIZATTUULAZYONALDS 3(3-0-6)
(System and Software Analysis)
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System and software analysis overview. System planning and feasibility study. Requirement analysis.
System design and modeling. Software development methodologies. System implementation and

maintenance. System analysis tools.

AauRnRINIANALTIdnau 3(3-0-6)
(Interactive Computer Graphics)
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Real-time computer graphics architecture and API. 3D transformations. Geometric modeling with

polygons. Lighting. Shading. Shading languages. Animation. Physical simulations.

ARURILMDSIVIAL 3(3-0-6)
(Computer Vision)
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Digital image. Concepts in image processing. Edge detection. Image segmentation. Binary image
analysis. Morphological operations. Shape analysis. Texture analysis. Color in computer vision. Feature
extraction and description. Object detection and recognition. Object tracking. Convolutional neural network

for computer vision.

msadrnmadeulnidlgneuiiomes 3(3-0-6)
(Computer Animation)
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Object manipulations and transformations. Modeling. Principles of animation. Character animation.
Kinematics. Materials and textures. Lighting. Rigid body. Particles and physical simulations. Image compositing.

Image rendering. Video editing.
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(Practical Image Processing)
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Digital image principles. Light intensity transformations. Histogram processing. Convolution and
filtering. Image enhancement in spatial domain and frequency domain. Noise reduction. Image restoration.
Geometric transformation. Image registration. Color image processing. State- of-the-art image processing

techniques.
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(Research Methods in Computer Science)
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Research methodology, research design, essential foundations for considering computer science

research, forms of research proposal, evaluation of research and report writing.

MUIUITITINTNIEINGINIABNRINDS 2(2-0-4)
(Academic Writing in Computer Science)
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Definition, characteristics, classification, and exemplification of academic writing in computer science.
Components and structure of academic writing. Outlining of academic writing, language usage in academic
writing. Citation and bibliography. Academic writing practice. Plagiarism. Criticizing and evaluating academic

writing.
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(Independent Study)
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Independent study on interesting topic at the master’s degree level, compiled into a report and

present in the final oral examination.

Foslawzneinensneufiames 1-3
(Selected Topics in Computer Science)
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Selected topics in computer science at the master’s degree level. Topics are subjected to change
each semester.
Funun 1
(Seminar)
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Presentation and discussion on current interesting topics in computer science at the master’s degree

level.

Usymdivaie 1-3
(Special Problems)
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Study and research in computer science at the master’s degree level and compile into a written

report.

Ingrtwus 1-24
(Thesis)
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Research at the master’s degree level and compile into a thesis.
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