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(Design and Analysis of Algorithms)
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(Large Scale Data Management and Processing)
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(Data Engineering)
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(Algorithmic Techniques for Massive Data)
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(Advanced Operating System Administration)
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(Internet of Things Computing)
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(Web Programming with Microservices)
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(Mobile Application Programming)
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{Network Administration)
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(Cloud Computing and Application)
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01418512  wannsmwilusunsunauiines 3(3-0-6)
(Principles of Computer Programming Languages)

01418524™  NIATINEDUTHUVAITAUNA 3(3-0-6)
(Information System Auditing)
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(Digital Marketing Analytics)
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(Data Engineering)
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(Algorithmic Techniques for Massive Data)
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(Internet of Things Computing) ‘
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(Deep Learning and Applications)
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(Applied Software Engineering)
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3.1.5 Aedulesedn

01418512

01418524**

01418525*%

naNNIINETUsKNIUABLRINDS . 3(3-0-6)
(Principles of Computer Programming Languages)

Useii msfuuasUssiamanlusunsunaufiames Mwseiuge idesdislunseaniuy
Wsunsuaaufiames walansideulusunsulaseadie msudgaunnssauazmsnadey nng
sanuuunasiaverdufideing Tassadellsunsulunwidsing anuwnevesinquasngu
WA ANGNBNELATNORNTTNYRITRY nfjui’mqﬁugm nsdunen nMaiiodmYTEnauTes
garAwInduldn

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 behavicrs. Base

classes. Inheritance. Reuse of sofiware components.

NIRTIDFDUTTUVEITAUMNA 3(3-0-6)
{Information System Auditing)

NMINTIVEDUTFUUEISEIWA N15UTWIsAILEEs wdhmsaisseunely URIgIuLaziul
NINITATIIADUIUVETAUNA NTTUIUNTINITRTIVADUTBULUATTAUWA s3Tudutamalulad
asaumA msdndauasWannsruvansaume msdamsnisuimsmanaluladansauma mnu
tunsaoaduatsaunea

Information System (IS) auditing. Risk management. Internal audit principles. IS audit
standard and guideline. IS audit process. Information technology (IT) governance. IS

acquisition and development. [T service management. Information security.

MTATITRNIIRAIARINE 3(3-0-6)
(Digital Marketing Analytics)

n1sna1afdaidssiu Tuaanisadrenisnainnava NIRAUIYNEAINSATAAIAATYR
BmsuasmadansiessidmiunmseammdegBiinvselnduaznislavan msleszigndl
Aufn uaznsdeds msinseAviamvosUssauntenifld meunesesdoyailasnunanuiu
ﬁiuﬁmasmmﬁuﬁﬁaga

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.
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msdamsuazUssuanadoyavunnlug 3(3-0-6)
(Large Scale Data Management and Processing)

szuuguteya mssznanadermuoguduseansnn lnswiewiud msauqunnsyhem
wienfusazmsiiu s snlmidwiunsussinanauasmsaiantoyarunalviietusouss
nUuTUEzIIUNSE1Y Aseenuuy MahWI wasnsldmsussunanadeyauuuiiuaiorly
mahdsuwvudiurnalavesdoya

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. Desien, deployment, and use of state-of-the-art data

processing systems providing scalable access to data.

AAnssudoya 3(3-0-6)
(Data Engineering)

andnunssudoyauuulvil ninnisvedimnssutoya nmsdnnisdeyauuuludladday
adelayauaziandeya nadifinw

Modern data architecture. Principles of data engineering, Data pipelining with data

warehouse and data lake. Case studies.

nsERNIUULAY ATt uAauAS 3(3-0-6)
{Design and Analysis of Algorithms) -

msassiemvesgnideinnm malieneivssiviamdaduiiiy Tasadedoya
walian1sesnuuutuneuds mmseyndduneni

Formulation of computational problems definition. Asymptotic performance analysis.

Data structures. Algorithm design techniques. Applications of algorithms,

winnssEuuABUiIAgS 3(3-0-6)
(Principles of Computer Systems)

aeRUsEnauTassEuURsNiunes anududoulussuuneniunes 53nn1sAududou n1s
fmusansEddty MansenuveIMseanuuudeaududau nMsinssuumreuRiiaes nsieie ns
vhiadieu aussouzvsssuuroufinaes wadelunmsiiuaussous

Compenents of computer systems. Complexity in computer systems. Ways to cope
with complexity. Abstraction. Effects of design on complexity. Computer systern oreanization.

Naming. Virtualization. Computer system performance. Technigues to improve performance,

RERUBURTATIES
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mﬁﬁﬂma%’umauﬁ%‘ﬁ’m%’uﬁayaww’mnj 3(3-0-6)
(Algorithmic Techniques for Massive Data)
nspenwuuUA RS MiURaLTLUURL duneuiinmaUssnu SureviBuuvanty Sunou
Bnssnuasiumenisiningudu {l"umau’zﬁmiﬁﬂmmmemwmm'mnj Fumorituamiang
Design and analysis of randomized algorithms, approximation algorithms, streaming
algorithms, sketching aleorithms, and sublinear algorithms. Massively Parallel Computation

algorithms. MapReduce algorithms.

m*m%m's‘izwﬂﬁﬁﬁm'ﬂﬁy’uga 3(3-0-6)
(Advanced Operating System Administration)

Tnseadessuuufiing ssuudddntsuuunans wisseiiou nishnmessuuufinnig
Fdstunsmunuszuy msdamsll nsdansnssurumsuasuingg nsderowatny stuu
wuudnludd nsUseifivaussous msladunauasnisifdade dds Taswwuussuuuaznis
Uhgedne Tmuastnyd anuifuag

Operating systems structures. Cloud operating system. Virtual machine. Operating
system installation. System commands. User management. Processes and services
management. Networking. System autornation. Performance evaluation. Monitoring and

diagnosis. Scripts. Systern configuration and maintenance. Quota and accounting. Security.

nmsAuInnudumediinvasassnaa 3(3-0-6)
(Internet of Things Computing)

waAnmsAaaudumesidnvesas i ‘lmTﬂiﬂauTwﬁaLaaiﬁ‘ugwuasszuwu%w ns
Wanngaviuasdmiululasroulnsaiasiuazszuuuudn fugeiuasinssi msuiutoya ms
fnriadoms unanviosuvetdumofilnvasasinds mswaurndnsuslagldinanuesmsdiu
Sumosiinvasasinds

Internet of Things computing concepts. Basic microcontroller and systern-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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nslusunsuiudaglulnsiwesiad 3(3-0-6)
(Web Programming with Microservices)

mafeulusunsiniv andaenssuveslulaswesiad asnUnenssuwuululudsglulasg
wosiad msysunisiulasweiiad aAnududouvesnsmagaunaymsinaauinisiuunseae
ausuas Msserefuavauime anuaiesuazrminiuatio

Web programming. Microservices architecture. Monolith to microservices architecture.
Microservices integration. Complexities of testing and monitoring distributed services.

Security. Scaling and challenges. Stability and reliability.

nmsllsunsuvssynasuiugunsalinfoud 3(3-0-6)

{Mobile Application Programming)

o

Y ac L) ¢ a oo o o
andnuuziazwsuiinuaslusunsulssynddmvivgunialindoud amunluniswon ¢

&/ a °

wuunsUszgnAveasdin nseannuudUssauiugld msdanisdeya nsviheududuiy
uimsuurand maifeurairiodne sruuujuiRnisuasesaurfiinfulusunsulssynddmiy
gunsniiadouil ArudasnislussAudunaslnda 3namesaulusunsussynddmiugunsel
wdoui mahluliade mavigedne warmsdnnis

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.

wsedneateivd 2(3-0-6)
(Modern Networking)

szuvlinml annenssunazsivaluladiniedisaislnl usnisuavivsunsudsvenduu
wFatrwalill insadrefifvunlassenduad Haiduasedisiadiou aunwuasUssaunisel
HANTENY

Modern networking ecosystem, architectures and technologies. Modern networking
services and applications. Scftware defined networks. Network function virtualization. Quality
of experience. Impacts.
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anuiupIvaspaLfamasuasN1EDENS 3(3-0-6)
{Computer and Communication Security)

wnAsiiefunmsiuamseeuiome ﬂ’nuﬁuﬂwaﬁsumauﬁﬁma's'uasn'rm'wqun“ﬁ
white msvihanenindaunaniumes Taws maneusuaemsUissEuUANLTiuag Medhsie
Suuarinensdnsvady anuunwontsisansuasaiete anutunmenienwuariaia
mMIuLd UM Ae TR

Concept of computer security. Computer system security and access contral.
Computer vandalism. Malware. Secure system planning and administration. Encryption and
cryptography. Communication and network security. Physical security and biometrics.

Planning for disaster recovery.

n1sUEIaLRSaYne 3(3-0-6)
(Network Administration)

WUjuRvoansuimsaaniiumeiwasaiotne gunsalieiotny gunsalintediuiaiiou amil
nuuazaenRuAsfute madeuraitiginiatis uauadounaviedotiuduyanaiaiou
seuuUfuRnisdmiunouRamasutdny Aarauazwddneaiou Tsunsuuinsiaiadie ns
s msuiulasaiuy wasmsUSuaussauzvaslusunsuuinsiasatny nsuimamietnenioly
99Ans sEuUAMLSiuRsefettlAsRBNRImR S IITIY 5T USTUYSRBLRIE fuasiASaTY

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.
msAIuIUUeaIdlaznnsUsyend 3(3-0-6)
(Cloud Computing and Application)

FMUUEin1IE Saas AATALULAMALS A1aensTINsuu maimaneniadeadn aanid
wa leweslieinisuagiuaes viungunsaiiaiiow mvinafiouladeuvunanesin anaiieu
figndu Yemnavsedunsufuinig mswisdurgmnssuaand maudnideuadou mmaiae
wafiou msuiumanisuaiion vinmswhsdiuadounuuioudng nsuiuvuedalui@ nwide
AMUMSATILLUUAATA WUUABN LasLuulend

SaaS maturity model. Federated cloud. Cost associativity. Statistical multiplexine.
Cloud cache. Binary translation hypervisors. Virtual device context. Multiroot 1/O
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 rasearch.

* 5 rUIulse
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nsieuiuaaos 3(3-0-6)
(Machine Learning)

yadeyauazmssanuvunsvaaes suldidaduls wiodeie Wauthulndgaaih dwnadn
ey Tassigyssamifien mai3oudidedn funautinisnanes nsiandudasa 38ms
spuruila mawilymiradllauna

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.

msisgufdeiinuaznisuszgngd 3(3-0-6)
(Deep Learning and Applications)

lassgy szamifisuuagnaiseudidedin nsaanasladafin Tassreuseaman msuiuen
lewosmafwes sgandlaiedu mamdwmnsitgn Tassinevssameouligiu Tasshaussam
Fimadisun madeuirunisdelou

Artificial neural networks and deep leaming. Logistic regression. Deep neural network.
Hyperparameter tuning. Regularization. Optimization. Convelutional Neural Networks,

Recurrent Neural Networks. Transfer learning.

wumsdeyauazmslinssidoyavunalvg 3(3-0-6)
(Data Science and Big Data Analytics)
a a P o - 2 Y o o
wuIAATRIVENINITTaYa LATowauarnsEUIUNISNININEINITaLa MsUTuiuasyi
ANz RTaNA NTTAITIERTaYATAum nnsaiisuudiant msUsudiuuuudiass nasadie
o v & < A e w ow '
ulunmunudeya lassadsitugnasinsesfiodwivdeyaruelvey
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.

* sredvUaivg
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Wemsdoyaideada 3(3-0-6)
(Statistical Data Science)

maeuiideata affdmivivemstoya msinseiarumieaiu msafsiuuuds
Wuraevild msadetauuuitlidudad msguApgIUsEsng nsinTeiandintus ns
wandsusgrinsenfuasrssumulumsdoudifeda fugmumsdedduning mamien
nsdnsuaznIsitsideya msaiausunmdeya nsifoufreunios meandfvesdeya
nsrvIunsAndenananus Bmsdangy deyavunalng) Inensdoyametinmsunnd

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.
AranssuvenAnIsUssegnd 3(3-0-6)
(Applied Software Engineering)

nsruaumsieeled Sorsmgldnu Yszaunsaifldiu ssuuniumneiiuiasnszuany
NSORNUUUENALIS NsiRuzandusiomsudsn andnenssuwenduisuuululesiwesia
wazdrureUszanlusunsuuszand (aile) mavaasustdmlul® wdond nsTugendug
otharaileauaznsdmavatheroiion maluladreuwmives msfndewenduiivunand

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.

nsIANTslATINISYaNAWS 3(3-0-6)
(Software Project Management)

wwAnvasNINERgoVFIISuAsUSEEVE nMwaRInsEUIuNTS MsReie ANSAnwAIL
WulJld msudsmududavdes msdsadusmmuasussanu n3usulasinIsuagn1sng
Amuans MsIansAT e Sy NFBUNUMTIANITAMAMN w3asiiolunisamslasing
FoNALIS

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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NSNAADURAENIUABUTDWALTS 3(3-0-6)
(Software Testing and Verification)

FEAUNINAZDU (NATANITERALUUNTNARDUY mMswafiduiad sudenimadey nns
fanniiduedousenginssy mavadeudiuwenwdiadu nmaveseudiuanusiung mavasouids
UszAVENIN MINTRADU NMTINAHURAENITIANTIATNAFDY

Test levels. Test design techniques. Test-driven development. Behavioral-driven
development. Web application testing. Security testing. Performance testing. Inspection. Test

planning and management.

NFIATIEASEUULASURWALIS 3(3-0-6)
{System and Software Analysis)

AMMTIIDINTIATIERSEVULALTaNARIE nsesuszuulasAnyiedulUls avs
AATILHATINADING NTTOBNLUULAZATIAMUUIEUY AszUwdinswaugeviangs n1sasa
SEUULAENIUITIShN iFesfiomadinTisiseuy

System and software analysis overview. System planning and feasibility study.
Reguirernent analysis. System design and modeling. Software development methodologies.

System %mplementa‘tion and maintenance. System analysis tools.

apuRnains Wnd e lineu 3(3-0-6)
(Interactive Computer Graphics)
aninenssunasieRlodmiuraufunasnsiinduuudalml n1sudasaulid msasiein
LLUUWNiiwﬂﬂﬂmﬁmgﬂwmamﬁ'au AITATUIMUEN NITUTIAT NTIFIMTUATUANNITUTLS
awiadaulv nshasadainieniw
Real-time computer graphics architecture and APl 3D transformations. Geometric
modeling with polygons. Lighting. Shading. Shading languages. Animation. Physical

simulations.

Aaufawmas Ay 3(3-0-6)
(Computer Vision) ..

AWAIVE wURAANISUTEIIEHANTH N15ASIFTULEUIBY Nsiusdun Msasisinmly
W13 nsafiunsifsdugiu nsTiesesisuss nsTimssianeiui Fluneufinnadive nis
afnwazusseRudnyusIAL nInsRdulas i ing nshanudng Tasededssamaeuligiu
dmiunsniimeiivial

Digital image. Concepts in image processing. Edge detection. Image segmentation.
Binary image anatysis. Morphological operations. Shape analysis. Texture analysis. Color in
computer vision. Feature extraction and description. Object detection and recognition.

Cbject tracking. Convolutional neural network for computer vision.
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msafranmiadeulniigaosiames 3(3-0-6)
{Computer Animation)

msdnmsuazniswasieg nisadshnes udnnislumsadrnmsiadoulm nisviliihages
indoulm vaumans i'aquaznﬁaﬁ': msdauas Taguianis sumauaznsiasadinieniw n1s
FNGBUNW N15EEN MIARRDIRLe

QObject manipulations and transformations. Macdeling. Principles of animation.
Character animation. Kinematics. Materials and textures. Lighting. Rigid body. Particles and

physical simulations. Image compositing. Image rendering. Video editing.

nMsUsTRaNan WIS UR 3(3-0-6)
(Practical Image Processing)

wanmMsMANa Miudasmuduuas msuszananadalaunsy asulagdunaznisnses
m‘aﬂ%’uﬂqqn"lwuuiﬂmuﬁuv"l‘uaﬂmuummﬁ NTAANYYIUTUNIU NITYTUEAIW MITUUAIINS
is9Adia Msdauriuntw Msussaanan g waliansussinananwiviuady

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.

seiguisINmITIve N sReuR e s 1(1-0-2)
(Research Methods in Computer Science)

2finudsife mIoonuuuaudde Augwidiiudwmiunshiersanaisesinenis
panflumef Juuuvvedlassidy msvsaliusaaiide wasmadousisau

Research methodology, research desien, essential foundations for considering
computer science research, forms of research proposal, evaluation of research and repart

writing.

MSBUIRTINMSMIneINTsAsuRIReS 2(2-0-4)
(Academic Writing in Computer Science)

AMNKNIY Anvie Ysyianuazdiogsnuidsudsimnisnisineaniseeuiames
ssfvsznauLariassaisu@sudadnng nmsndaseianudnfnms msldnmnluando
didrinis maifsudsduagusmiyney Masfindouunidinms msdpaeniany M3zl
wazyssumaududdnns

Definition, characteristics, classification, and exemplification of academic writing in
computer science. Components and structure of academic writing. Gutlining of academic
writing, language usage in academic writing. Citation and bibliography. Academic writing

practice. Plagiarism. Uniticizing and evaluating academic writing.

* g nUnlvd
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01418596

01418597

01418598

01418599%*

o1

nisAnwAuAINdesE 3
(Independent Study)
v v oa o v el v a d o = o
nmsenwAuadasylutideniaulasziuuygnin Boudsadunsnunasdiauslunis
daudunuaidugainsvasSenalv un o
Independent study on interesting topic at the master's degree level, compiled into a

report and present in the final oral examination.

Sesanizmeinensasuiamad 1-3
{Selected Topics in Computer Science)
Boaamednemsasuameslussiusioain FdaifaauBouluutazaramsfinu
Selected topics in computer science at the master’s degree level. Topics are subjected
to change each. sernester.
duarun 1
{Seminar)
nstausnazafiuseidetaulamdneinisaaufunesluszaudigyiin
Presentation and discussion on current interesting topics in computer science at the

raster’s degree level.

Uy 1-3
(Special Problemns)

mMefnwLaznIsRuAT I nensreuRmessefutuUsuann uazisudsadeuwdu
789U

Study and research in computer science at the master’s degree leve! and compile

into a written report.

Fnunfdnwus 1-24
(Thesis)
ms3deluseAuUngiv uazdoudvadowluiveninus

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

53T
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1 | wenase el nuidy 01418581 (01418564
Q"&wmﬁm’m'ﬁé 1. lce Melting Simulation using SPH and  |01418584 |01418581
WU, (@06) Heat Transfer with Constant Ambient [01418585 |01418584
UINYNELSTIUATERS, 2535 Temperature, 2561. 01418586 |01418591
M.S. (Cornputer Science) 2. A New Shape Descriptor and 01418587 |01418592
University of Southern Segmentation Algorithm for 01418595 01418596 .
California, U.S.A., 2540 Autornated Classifying of Multiple- 01418596 (01418597
Ph.D. (Computer Science) morphological Filamentous Algae, 01418597 (01418598
Clemson University, US.A, 2562. 01418598 |01418599
2547 3. Global Thresholding based on
Improved Histogram for Chalk area
Segmentation in Rice Quality
Evaluation, 2563.
2 | wmvmgns UadinTaumed U 01418512 |01418512
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Asian Institute of Technology, Consumption at The Organisation 01418598
2543 Level: Exploratory Study in Thailand, 01418599
Ph.D. {Informatics) 2561.
The Graduate University for 3. Cache-as-a-Service for Client-Side
Advanced Studies, Japan, Cloud Caching: Models and System,
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w.u. (waluladPanmnis identification of predictive biornarkers |01418596 |01418592
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SDFNENTINTY 1. Community recommendation for text |01418595 101418591
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Asian Institute of Technology, Anonymous Social Media, 2562.
2540 3. Internet User Perception on Data
Ph.D. (Computer Engineering) Privacy Protection: Big Data Analytics
Pansaiuvine1dy, 2545 on Twitter, Frontiers in Artificial
Intelligence and Applications, 2562
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parameter optimization, 2563,

7 weanging ieua* 1348 01418533 01418534
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University of Southern Internet of Things, 2561. 01418595 {01418591
California, US.A,, 2542 - Genetic Algorithm for Virtual Machine 101418596 01418592
Ph.D. (Computer Engineering) Allocation using Server Power Profile, 101418597 |01418596
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Calif ornia, U.S.A,, 2549 01418599 |01418598
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NUBmEns1sd 1. Extracting UML class diagrams from  [01418572 |01418542
B.S.E. {(Computer Science and software requirements in Thai using  |01418573 101418571
Engineering) NLP, 2560. 01418574 {01418572
Magna Cum Laude 2. On Selecting Collaborative Modeling 01418595 (01418573
University of Pennsylvania, Tools, 2561. 01418596 (01418591
US.A, 2544 3. Secrets Management and Handling in  |01418597 101418592
M.S.E. (Computer and Mobile Application Development 01418598 |01418595
Information Science) Lifecycle, 2562. 01418599 |01418596
University of Pennsylvania, 01418587
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Ph.D. {Computer and 01418599
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U.S.A, 2550
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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
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Definition, characteristics, classification, and exemplification of acadamic 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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Information system audit process.
Information technology governance. Systems
and infrastructure life cycle, Information
systems security. Information technology service
delivery and support. Protection of information
assets. Business continuity and disaster

recovery.
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Information System (IS} auditing. Risk
management. Internal audit principles. IS audit
standard and guideline. IS audit process.
Information technology (IT) eovernance. IS
acquisition and development. IT service

management. Information security.
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Introduction to database administration.
Database management system architecture.
Databzse administrator roles. Database
organization and data dictionary. Database
object creation administration and
management. Data consistency and lock
management. Data backup and recovery.
Networking and communication between
database servers. User administration and
database security. Analysis and performance
tuning
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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.
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Principles in developing data warehouse
and data mining system. Data classification and
clustering. Data design. OLAP In data

warehouse. Case studies.
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Modern data architecture. Principles of data
engineering. Data pipelining with data

warehouse and data lake. Case studies.
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algorithms. Data structures. The different design
strategies and techniques. Techniques that
make algorithms the most efficient possible.
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Formulation of computational problems
definition. Asymptotic performance analysis.
Data structures. Algorithm design techniques.
Applications of algorithms.
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Components of computer systems.

Complexity in computer systems. Ways to cope

with complexity. Computer systam organization,

Naming. Distributed application architectures.
Clouds and virtualization. Computer system
performance. Computer networks. Fault
tolerance. Atomicity. information consistency

and security.
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Components of computer systems.
Complexity in computer systems. Ways to cope
with complexity. Abstraction. Effects of desien
on complexity. Computer system organization.
Namine. Virtualization. Computer system
performance. Techniques to improve

performance.
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Operating systems structures. Operating
system installation. System commands. User
rnanagement. Processes and services
rmanagement. Networking. System automation.
Performance evaluation. Monitoring and
diaénosis. Scripts. Systemn configuration and

maintenance. Quota and accounting, Security.
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Operating systems structures. Cloud
operating system. Virtual machine. Operating
system installation. System commands. User
management. Processes and services
rmanagement. Networking. System automation.
Performance evaluation. Monitoring and
diagnosis, Scripts. System configuration and
maintenance. Quota and accounting. Security.
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Physical computing concepts. Basic
ricrocontroller and system-on-chip. Software
development for microcontroller and system-
on-chip. Senscrs. Output devices. Controlling
other devices. Storing data. Communications.
Server connection. Product development using

Internet of Things computing concept.
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Internet of Things computing concepts.
Basic microcontroller and systerm-on-chip.
Software development for microcontroller and
system-on-chip. Sensors and actuztors, Storing
data. Communications. Internet of Things
platform. Product development using Internet

of Things computing‘concept.
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Web technology principles. Standard
specification. Components and functionalities of
web application technology. Web service
mechanisms. Web application development

packages. APIs and configurations,
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Web prograrming. Microservices
architecture. Monelith to microservices
architecture. Microservices integration.
Complexities of testing and monitoring
distributed services. Security. Scaling and
challenges. Stability and reliability.
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Architecture of mobile devices. Mobile
application programming interface. User
interface desien. Multitouch. Gesture, 20 and 3D
computer graphics. Multimedia. Network
connections. Data storage. Databases.
Geographic locations. Telephony. SMS. Sensors,
Testing. And publishing.
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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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Practice of computer and network
administration. Network equipment.
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.
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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
virtuatization. Netwark servers. Managing,
configuring and performance tuning of network
servers. Network administration within an

organization. Network and computer server

security systems. Computer and network ethics.
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Experimental design for machine learning
atgorithms. Feature extraction. Decision tree
algorithm. Bayesian learning. Perceptron. Back
propagation neural networks, Nearest neighbor
algorithms, Clustering algorithms. Ensemble
methods. Bagging. Boosting. Recommender

systems.
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Dataset and experimental design. Decisicn
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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Data Science concepts. Data sources and
data varieties. Data collection. Data cleaning.
Exploratory data analysis. Model building. Data
visualization. Big data infrastructure, Teols for
big data analysis.
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Data science concepts. Data science tools
and processes. Data maniputation and cleaning.
Exploratory data analysis. Model building.

Model evaluation. Data visualization. Big data

infrastructure and tools.
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Software process concepts and models.
Reguirement engineering. Software desien
concepts and modeling. Software architecture.
Design patterns. User interface design. Software
guality and process improvement. Software

project management.

91U NMSDARUUTINALIS NS ITOWALIS
wsudsn andnunssurersiniuudlitasgedia
wazdufayssanlusunsuyssgnd (Rle) ms
wadevatdnlul® idond nsTmveniuag
sthwailasarnisdweustisioios walulad
ApUMLLLES nMsAnsvETRLRSULRaA

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.
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Test planning and management. Testing
technigues. Inspection techniques. Formal
modeling and specification. Software verification

using formal methods.
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Test levels. Test design technigues.
Test-driven development. Behavioral-driven
development. Web application testing. Security
testing. Performance testing. Inspection. Test

planning and management.

8. @nsdfisou

eanduamunusnglumuaai 3 do 3.2

9. WNUALARINITNTEDIBAMUTURRYBUNIASTIUNANTITBUZIINVIANg AT 183v1 (Curriculum Mapping)

swazBuanunusinglumnei 4 do 3




-37-

.U, 2-2

wuulEuavauIuUTITein
SEAUUUARFNEN

MAYIINYINITABURNADS AINEANEnS

TuuvuIsin (vu.ussee-gu U URns-su Anviduaue)
1. s9a 01418574 3(3-0-6)
d a - ¢ I3 4
yoinwine MTIATIERILUULAZTONALLS
ad = o .
Y2IUIN1WIDING Y System and Software Analysis
= = w - o o e -1
2. ngvniveuTulseglunuininssiviudafng f
) Swenluwingasinenenansumiudin swiniveimsaeufomes
() Jnenleiu
") Syuendon
() ANUIMSEMTUNENGRT oo AUV oo
a Ay a ' ol
AufinesBaunniou Laid]
a o v = o o 1al
Ty mneadaunTauiu aidi

o mw o - ar o
AUNBIANITI8IUT Ui 1 1fou Wwweu WA, 2564

L O

nquszasdlunsWa/JTuUgeTedn

6.1. AnudAyTaITEivIaMgNE lUNTUTUUT
ssuugerduTlmudWylumeuiusdnnsasdnis  gsfn  usslamialiivssivaan ewnly

swindaaiunsSouiiiaaianuirnudiilafniunmsienst senuun  wesanssuuKRzEanLaST

aparfeiuLTuNTBRAnUMsaltagty

6.2. wadwsiiatuiuian

fanamnsnliareissuunmuamudens dweluladuszendld adeszuy laufiimsthgednm



7. arsnwrsuiisunisufudsssein

-38-

a a o o o a4 a
EIYNAY 1Y IUURN awwasuilas
01418574 MTAATIEATLUULAE 3(3-0-6) | 01418574 MIFIATIWTTIULLAY 3(3-0-6)
RONALIT L T
System and Software Analysis Systemn and Software Analysis
a el 1 -l ' 1at - ol 1 al ' ™
ispsSEuLnoY tth JuineaiuuNneay Taifi
a oy o v o ot - Ay oa v ) el
Jameadeunsonty Tl Jiseaioundeuiu  lud
AadueTwiv (Course Description) faBung$8iv (Course Description) Uiuuse
MATIVBIMTUAT IR TTUUUAZYEWALIS N5 AMIMUBINTNAS ST UULATTERIUIT MT | rodung
MauszvusasAneanulule nshasen saunusErukazAnw A dulule mshased -

ATLADINTS NMIDBNLUULAZASISAMUUTEUY
gnsIEnaiaL maafisssuukasmRihm
winsilamsiiresissuy

System and software analysis overview.
Systern planning and feasibility study.
Requirement analysis. System design and
modeling. Development strategies. System
implementation and maintenance. System

analysis tools,
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System and software analysis overview.
System planning and feasibility study.
Requirement analysis. Systern design and
modeting. Software development
methodologies. System implementation and

maintenance. System analysis tools.
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Real-time computer graphics architecture
and API. 3D transformations. Geometric
modeling with polyegons. Lighting. Shading.
Shading languages. Animation. Kinematics.

Reverse kinernatics. Physical simuiations.
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Real-time computer graphics architecture
and API. 3D transformations. Geometric
modeling with polygons. Lighting. Shading.
Shading languages. Animation. Physical

simulations.
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Digital image fundamentals. Binary image
analysis. Shape analysis. Image segmentation.
Feature extraction and detection. Texture.
Object description and recognition. Image
matching. Object tracking. Motion and video

analysis.
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Digital image. Concepts in image processing.
Edee detection. Image segmentation. Binary
image analysis. Morphological operations. Shape
analysis. Texture analysis. Coler in computer
vision, Feature extraction and description.
Object detection and recognition. Object
tracking. Convolutional neural network for

computer vision.
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Storyboarding. 3D object transformations.

Polygon modeling, Subdivision surfacing. Curve

modeling. Character modeling. Character rigzing.

Character animation. Kinematics. Materials and
textures. Lighting. Particles and physical
simulations. Image compositing. Image

rendering,

wnaaulne saumans Taquasilefin medauas dng
uwfande symenarmsSaaadsmentn Mg
FUNTW MFATINNW NMSARABIALD

Chiject manipulations and iransformations.
Modeling. Principles of animation. Character
animation. Kinematics. Materials and textures.
Lighting. Rigid body. Particles and physicat
simulations. Image compositing. image
rendering, Video editine.
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Digital image fundamentals. Light intensity

transformations. Image filtering.  Frequency
domain processing. Image restoration. Geometric
transformation. Color image processing. Image

and video compression. Current applications.
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Digital image principles. Light intensity
transformations. Histogram processing.
Convolution and fittering. Image enhancement
in spatial domain and frequency domain. Noise
reduction. Image restoration. Geometric
transformation. Image resistration, Color image

processing. State-of-the-art image processing

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

Risk management

IS audit standard and guideline
IT audit process

[T governance

IS acquisition and development
— [T supplier selection

—  Project management

—  Systemn development

—  Implementation readiness
IT service management

— [T services and their quality improvements
—  ITSM Frameworks
Information security

—  Principles

~  Network security

—  Application security
4

3(3-0-6)
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ﬁaﬁmmmé’qnqv Digital Marketing Analytics

w1lasaseden (Course Outline)

YT luussEe

—

Digital Marketing Basics 3
Digital Marketing Models Creation

Digital Marketing Strategy Development

Methods and Techniques for Ecommerce Analytics
Marketing and Advertising Analytics

Analyzing Behavioral Data

Analyzing Customers, Products and Orders

(o TN e N © N« N« S« S €

Ecommerce Conversion and User Experience Optimization

W o N n s WwN

Governing Data and ensuring Privacy and Security

B b
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Fairmwing msdnmsuasUsrananatayavnaivey

o a s B
YDIYINTY29NE Y Large Scale Data Management and Processing

wWlasasmeien (Course Outline)

B L~ R

Database Management Systems

. Efficient query pracessing

Indexing structures

Distributed database design

Parallel query execution

Concurrency control in distributed parallel database systems

Data management in cloud computing environments

—  Data management and analysis

—  Data storage, sharing, extraction and indexing in the cloud systems
Data management in Map/Reduce-based

NoSQL database systems
Piet Y]
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VIYINWIBINaY  Data Engineering

Wlaseedun (Course Outline)

B

Modern Data Architecture

Data Engineering Concepts

Use cases for each type of storages
Building Data Pipelines

Building Data Lake

—  Data Storage and ETL

— Relational Data Lake

Building Data Warehouse

Optimization Techniques

-53.
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Fodvnnwidenge  Design and Analysis of Algorithms

lasas518991 (Course Outline)

1. Problem formulation and basic algorithms
2. Asymptotic analysis
3. Data structures
— Lists, trees, hashes, heaps, and graphs
—  Other advanced data structures
4. Algorithm design techniques
—  Divide-and-conguer algorithms
—  Dynamic programming algorithms
—  Other advanced algorithm techniques

5. Applications of algorithms

U

3(3-0-6)
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= - g . .

WIIMNIWIBINGY  Principles of Computer Systems

lAsese397 (Course Outline)

—

Components of computer systems
Complexity in computer systems
Ways to cope with complexity
Computer system organization
Naming

Virtualization

Process and Memary Virtualization

Performance

W e N AN

Techniques to increase performance

U
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Fodvmwndenge  Algorithmic Techniques for Massive Data

welasasneien (Course Outline)

1. Randomized aleorithms

2. Approximation algorithms

3. Streaming/Sketching algorithms

Data stream model
Data stream techniques
Sketching techniques

Graph stream techniques

4, Sublinear algorithms

5. Massively Parallel Computation algorithms

Massively Parallel Computation model/MapReduce model
Basic algorithms in Massively Parallel Computation model

Graph algorithms in Massively Parallel Computation modet

ek
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Fohnwdingy  Advanced Operating System Administration

AlAT951873%91 (Course Outline)

Suausliusses

1. Operating systems structures 3
2. Cloud operating system and virtual machine 6
3. Operating system installation 3
4. System commands 3
5. User management 3
6. Processes and services management 6
7. Networking and system automation 6
8. Performance evaluation 3
9.  Monitoring and diagnosis 3
10. System configuration and maintenance 3
11i. Quota and accounting 3
i2

. Security
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ﬂ. =3 o
FoIVInwRange  Internet of Things Computing

WrlAses1e3en (Course Outline)

introduction to Internet of Things computing and Arduino
Digital and analog (I/0)

Sensors

Actuators

Storing data

Comrmunication channels

Internet of Things Platform

o~ o kW N

Product development using Internet of Things computing

7
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YNNG Web Programming with Microservices

Wlase518391 (Course Outline)

A A S o

Web programming

—  HTML/CSS/JavaScript

—  Front-end programming

—  Back-end programming

What are Microservices?

Principles, practices, and culture that define microservice architectures
Microservices architecture

Web application and Microservice design
Operational etements of 2 microservices architecture
— Containers

- Service discovery

Security

Production-readiness standards

M

3(3-0-6)
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Fodwawdenge  Mobile Application Programming

nlases1e3en (Course Outline)

S1uandnlueusseny

1. Mobile application Characteristics and development languages 6
2. Mobile application frameworks and models 6
3. User interface design 2
4, Managing application data ' 6
5. Application Integration

— with cloud services 6

— with networking, operating system and hardware 6
6. Enterprise requirements

— Performance 2

—  Scalability 1

—  Modifiability 1

~  Availability | 1

—  Security
7. Testing methodologies
8. Deployment and Maintenance
el
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Fodvnwidangy  Modem Networking

WlAsa578397 (Course Outline)

@ N oo R W

Modern Networking Ecosystem

Modern Networking Architectures

— Clouds and Fog

— Internet of Things

Modern Networking Technologies

Modern Networking Services and applications
Software Definad Networks

Network Function Virtualization

Quality of Experience

Impacts

Y

3(3-0-6)
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o a - ; 5
YWY Computer and Communication Security

WnlAses1e39n (Course Outline)

Concept of computer security

Computer system security and access control
Computer vandalism & matwares

Secure system planning and administration
Encryption and cryptography

Communication znd network security

Physical security and biometrics

L™ N W BN o

Planning for disaster recovery
T3

3(3-0-6)
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1991N1¥R4NaY  Network Administration

1A1lAse51839 (Course Outline)

Fuudlusussene

=
>

Practices of computer and network administration
Network equipment and virtual network devices
Workstations and servers

Connecting into a network

Virtual LAN and virtual private network

Operating systems for servers

Cloud and server virtualization

Managing, configuring and performance tuning of network servers

e NS Aow N

Network administration within an organization

=
o

. Network and computer server security systems

—_
—

. Computer and network ethics
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Y93I wdangy  Cloud Computing and Application

enlases18391 (Course Outline)

1. shuuudinne vinsserinainaTn
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3. ANENTTINAUYY

4. meivanenaBeaia

5. Aandunmarlemesiueeinisuagiuaes warewideiiydes
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11. mevidniaisuaiiou

12. medeuaiou uasamiATediioades

13. msuiunamssaiiou

14. Uinsmhefuaiioutuudeudng

15, msUurundnludi
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TOIYINYIBINY  Machine Learning

Wilasas1eden (Course Outline)

Dataset and experimental design for machine learning algorithms
Decision tree

Naive Bayes

K-Nearest neighbor

Support Vector Machines

Neural Networks

Deep learning

Regression algorithm

Data Clustering

10. Ensemble methods

11. Solving class imbalanced problem

Al I

12. Machine learning research trend
U

3(3-0-6)
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01418564

£

Ho3vinndangy  Deep Learning and Applications

BnlAT951839 (Course Outline)

1

2
3
4
5
6
T
8
9

10.
11.
12.

Artificial Neural Networks and Deep Learning
Introduction to Python, Numpy, and Pandas

Logistic Regression

. Deep Neural Network

Tensorflow and Keras

Hyperparameter Tuning, Regularization, and Optimization
Convolutional Neural Networks

CNN Applications

Recurrent Neural Networks

RNN Applications

Transfer Learning

Transfer Learning Applications

kY

3(3-0-6)

Fruqudlaeussens
3



BT

SWeIY 01418565 3(3-0-6)
o a o 17 - v |
119'11!‘1!1’119‘11?18] 1719'1n'1'i?.I81‘JJﬁLLa=‘;ﬂ'l‘i'JLFﬁ’IzWIJE]:‘{a‘UmGﬂMm

Folvnwdangy  Data Science and Big Data Analytics

ilasese3en (Course Outline)
$autTusussens

t. Introduction to data science 3

Data Science tools and processes

Data cleaning

Data manipulation

Exploratory data analysis

Model building

Model evaluation

L A LT S L

Data visualization

Y
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Fadvnnrwwengy  Statistical Data Science

1A1lATeTeiY (Course Outline)
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Foivrmwidnge  Applied Software Engineering

WlAsI918391 (Course Outline)

¥ N R W N

e
W N = o

Introduction to Software Engineering

Agile Process

User Stories and Software Requirement
User Experience and User Interface Design
Version Control Systern and Workflow
Software Design

Software Development with Frameworks
Microservice Architecture and API

Automated Testing

. Introduction to DevOps and Tools
1. Continuous Integration and Continuous Delivery
. Container Technology

. Cloud Deployment

EREY
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Fodunnwdenge  Software Testing and Verification

1 lases1991 (Course Outline)

w o® N W s

Introduction to Software Testing

Unit Testing with Autormated Tools
Test Design Techniques with Tools

—  Black-Box Techniques

—  White-Box Techniques

Unit Testing and Integration Testing with Test Doubles
Test-Driven Development
Behavioral-Driven Development
System Testing and Acceptance Testing
Web Application Testing

Security Testing

10. Performance Testing

11. Software Inspection

12. Test Planning and Management

et

3(3-0-6)
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Falvnwdanay  System and Software Analysis

1AlA595183%7 (Course Outline)
Srurudalusussens
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Fodynnwaange  Interactive Computer Graphics

w1 lases1edun (Course Outline)

—

Rl AT S o

[
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Introduction to Interactive Computer Graphics
Computer Graphics APIs

Animation and Double Buffering

Linear Algebra Review and 3D Transformations
Transformations in Graphics Pipeline
Rasterization and Illumination

Lighting Model and Texture Mapping
Introduction to Shading Language

Data Types and Features in Shading Language

. Data Transfer between CPU and GPU

Gouraud and Phong Shading

. Shadows
. Using Textures in Shading Language

. Physical Simulations

EEL
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TRIVINMRINGY  Computer Vision

1A1lAsaTeAen (Course Outline)

[

Digital image fundamentals

Basic concepts in image processing
Edge detection

Image segmentation

Binary image analysis
Morphological operations

Shape analysis

Texture analysis

A S T A B R

Color in computer vision

oy
(=]

. Feature extraction and description

oy
—

. Object detection and recognition

—_
o

. Object tracking

—
w

. Convolutional neural network for computer vision

Y
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Fodvmwidenge  Computer Animation

WANlAT957873% (Course Outline)

—_
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Object Manipulations and Transformations
Basic Modeling and Animation

12 Principles of Animation

Bouncing Ball and Walk Cycle

Character Animation

Shading and Lighting

3 Point Lighting Setup

Camera Tracking

3D Compositing

. Rigid Body
11. Particle Systems

. Physical Simulations

UV Unwrap

. Video Editing

T
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VI MWINAY  Practical Image Processing

Wlaseseden (Course Outline)
daudalususseny

p—

Digital image fundamentals

Intensity transformations

Histogram processing

Convolution and filtering

Image enhancement in spatial domain
Image enhancement in Frequency domain
Noise reduction

Image restoration

B N oA W

Geometric transformation

—
o

. Image registration
11. Color image processing

12. State-of-the-art image processing technigues
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FoIUN1WDNEaY  Academic Writing in Computer Science

wlaseseian (Course Cutline)
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1. HauUvIBSEUEEY A9 wiidevSounaaudeanis

2. Na9ARY

Chayunarak, N., Watcharopas, C. 2018. Ice Melting Simulation using
SPH and Heat Transfer with Constant Ambient Temperature, pp. 1-6.
International Joint Conference on Computer Science and
Software Engineering (JCSSE). Nakhon Pathom, Thailand. July 11-
13, 2018.

0.4

Saowanee lamsiri, Nuttha Sanevas, Chakrit Watcharopas, Pakaket
Wattuya. 2019. A New Shape Descriptor and Segmentation Algorithm
for Automated Classifying of Multiple-morphological Filamentous
Algae. pp. 149-163. ICCS (5) 2019. Portugal. June 12-14, 2019.

0.4

Peerapat Itharata, Pakaket Wattuya, Tanee Sreewongchaib, Chakrit
Watcharopas. 2020. Global Thresholding based on Improved
Histogram for Chalk area Segmentation in Rice Quality Evaluation,
pp. 1-9. The 12th Intemnational Conference on Digital Image
Processing. Japan. May 19-22, 2020.
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Tnvisaufizirmaed memsinmiiodeyauupae, wun 46-51. 13
Uszgumadrmsssiued fursufnineiuazivaluladasaume
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asai 14 U 2018 (NCCIT2018). Wadlwi Usundlve. 5-6 nsngnAy
2561,

Banditwattanawong, T., Masdisornchote, M. and Uthayopas, P. M 1
2018. Cloud Infrastructure-as-a-Service Consumption at The
Organisation Level: Exploratory Study in Thailand. Maejo
International Journal of Science and Technology. Vol. 12. Issue 2.

pp. 167-177. May-August 2018.

Sriwiroj, C. and Banditwattanawong, T. 2019. Cache-as-a-Service for M 1
Client-Side Cloud Caching: Models and System. Songklanakarin
Journal of Science and Technology. Vol. 41. No. 4. pp. 828-837.
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2. WU

Vanichtantikul, A., Hodge, K.G., Somparn, P., Saethang, T., ' M 1
Triratanachat, S., Pisitkun, T. and Lertkhachonsuk, R. 2019.
Corrigendum to "Proteomic identification of predictive biomarkers
for malignant transformation in complete hydatidiform moles",

Placenta. 85:80. pp. 58-64. 2019 Sep 15.

Saethang, T., Hodge, K, Yang, CR., Zhao, Y., Kimkong, I., Knepper, M 1
M.A. and Pisitkun, T. 2019. PTM-Logo: a program for generation of
) sequence logos based on position-specific background amino-acid

probabilities. Bioinformatics. pp. 5313-5314. 2019 Jul 18.

Wannigama, D.L., Hurst, C., Pearson, L., Saethang, T., Singkharm-in, M )
U., Luk-in, S., Storer, RJ. and Chatsuwan, T. 2019. Simple
fluorometric-based assay of antibiotic effectiveness for
Acinetobacter baumannii biofilms. Scientific reports. 9(1):6300. Pp.
1-14. 2019 Apr 19.
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Juneam, N., Navratil, 0., and Peng, S. L. 2018. On the Node M 1
Searching Spanning Tree Problem. Journal of Computers. Vol. 29,
No. 1, pp. 160-165. February 2018.
Charoenphaibul, P. and Juneam, N. 2020. GPU-Accelerated Methed L 0.4
for Simulating Efficient Portfolio in the Mean-Variance Analysis, pp.
171-176. In International Joint Conference on Computer Science
and Software Engineering (JCSSE 2020). Bangkok, Thailand.
November 4-6, 2020.
Jindaluang, W. and Juneam, N. 2021, On the k-Hop Domination M 1

Nummbers of Spanning Trees of Unicyclic Graphs. Thai Journal of

Mathematics. Vol. 19, No. 1, pp. 9-17. March 2021.
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Sarach Tuomchomtam, Nuanwan Soonthornphisaj. 2019.
Community recornmendation for text post in social media: A case
study on Reddit. Intelligent Data Analysis. Vol. 23. Issue 2. pp. 407-
423, April-June 2019,

Sarach. Tuomchomtam, Nuanwan Soonthornphisaj. 2019,
Automatic Demographic and Personality Extraction from Anonymous
Social Media. pp. 198-204. Frontiers in Artificial Intelligence and
Applications. 5th International Conference on Fuzzy Systems
and Data Mining, FSDM 2019. Kitakyushu Japan. 18-21 October
2019. DOI: 10.3233/FAIA190181 (Scopus) )

0.4

Nuanwan Sconthornphisaj and Sarach Tuornchomtam 2019,
Internet User Perception on Data Privacy Protection: Big Data
Analytics on Twitter, pp. 170-180. Frontiers in Artificial Intelligence
and Applications. 5th International Conference on Fuzzy Systems
and Data Mining, FSDM 2019, Kitakyushu Japan. 18-21 October
2019. DOL: 10.3233/FAIA190178 (Scopus)

0.4

a wr al
3. HA9UWISITINIs AN wusdY

4. nasudwinissulddeny




UTTAUYNTURBOIUNIITINNS

Ve e o L3 ° &
Ll ewsegsuanveuningns M ewisduszdmdngms

v

0 omwsddaou O ;sdim

v

= o
YB-UNENE UNETIHNLNY IR

dSansfnenszauuiyyuen U we. 2553

UITUIYNT

SEAUAMINTWNEIL
(Wiszy A-U)

Anwin

1. NATTULASBATIUGE Y A9 nilsdovTaunaliuivinng

2. Hauian

Saowanee lamsiri, Nuttha Sanevas, Chakrit Watcharopas, Pakaket
Wattuya. 2019. A New Shape Descriptor and Segmentation
Algorithm for Automated Classifying of Multiplemorphological
Filamentous Algae, pp. 149-163. ICCS (5) 2019. Portugal. June 12-
14, 2019.

0.4

Peerapat Itharata, Pakaket Wattuya, Tanee Sreewongchaib, Chakrit
Watcharopas. 2020. Global Thresholding based on Improved
Histogram for Chalk area Segmentation in Rice Quality Evaluation,
pp. 1-9. The 12th International Conference on Digital Image

Processing. Japan. May 19-22, 2020.

04

W. Yotsawat, P. Wattuya, and A. Srivihok. 2020. Improved Credit
Scoring Modlel using XGBoost with Bayesian hyper-parameter
optimization. International Journat of Electrical and Computer

Engineering. Vol. 9. No. 4. pp. 1-10. August 2020. ISSN 2088-8708.

3, HANIUNISITINSIUaN Yz EY

4. wasivinssuladens




UTTYNSURAIUNIANINIG

O ewsdifuinveundngns LI ewnsdusedwangns

u

] 9oy O] ownsdfiee

o -
Yo-uwana uwsiATYg §2356n
dnsamsAnwnssaudiunnen U w.a. 2549

"
USSNIYNSY sEAUANARAIY | Andwdn
(svy A-U)

1. masudmsaiEsuies dre wldevSounaliudeinis

2. Hauide

Kasemtaweechok, C., Suwannik, W. 2019, Adaptive geometric N 0.8
median prototype selection method for k-nearest neighbors
classification. Intelligent Data Analysis. 23(d): 855-876.

Numnark, S., Suwannik, W. 2019. An emerging technique for N 0.8
reducing the response time in plant miRNA identification.

Computational Biology and Chemistry. 78: 382-288.

-3 af d
3. HaUNIEITINIsudnws Sy

4, nauiTInssultdeny




USIUUNTUNRINUNISIUINT

M onansfSulinveundngns M annstiussdwmdngns

& W L
DT D DIATYUNAY

o a a
Fo-usiana ueangIng (fawa

dsamafnunssduUiyen U we. 2549

UTTUTYNTY

YAUATINTNHANY
(Iiszy A-V)

Anvimln

1. HaeIULASaEyUBa s wlsEavEaunanuivingg

2. MUY

B. Chanasuwan and S. Gertphol, 2019. Genetic Atgorithm for Virtual
Machine Allocation using Server Power Profile, pp. 77-80. 2019 16th
International Conference on Electrical Engineering/Electronics,
Computer, Telecommunications and Information Technotogy

(ECTI-CON). Pattaya, Chonburi, Thailand. July 10-13, 2019.

0.4

S. Gertphol, P. Chulaka and T. Changmai, 2018. Predictive models
for Lettuce quality from Internet of Things-based hydroponic farm,
pp. 1-5. 2018 22nd International Computer Science and
Engineering Conference (ICSEQ). Chiang Mai, Thailand. Novermnber
21-24, 2018,

0.4

T. Changmai, S. Gertphol and P. Chulak. 2018. Smart Hydroponic
Lettuce Farm using Internet of Things, pp. 231-236. 2018 10th
International Conference on Knowledge and Smart Technology
(KST). Chiang Mai, Thaitand. January 31 - February 3, 2018.

0.4

3, nauITInIsudneuzdu

4. nasuivnisiulddsay




USTNYNSUNANUNISTYINAG

ansdiiulinveundngns O ewstusssmdngas

O
M omvsdiaou [0 ewsdem

fouwana wesulva Goedwdius
dsamsfnwssiuUTyyiiv U wa. 2541

USTUTYNSH sURRINTNATI | At
(Wszy A-U)
1. A LAIvIaITEUGEE 11 misHendounamuduanis
2. MBI
Anuwat Angkuldee, Kuei-Ping Shih and Somchoke Ruengittinun. s 0.4
2019. Apply A* Search for Robot Path Finding, pp. 183-186. IEEE
Ubi-Media 2019. Bali, Indonesia. August 6-9, 20189,
Pitchayakul Jenpoomyjai , Potsawat Wosri, Chih-Lin Hu, Chalothon L 0.4
Chootong and Somchoke Ruengittinun. 2019. VA algorithm for
Elderly’s Falling Detection with 2D-Poseestimation, pp. 236-240.
IEEE Ubi-Media2019. Bali, Indonesia. August 6-9, 2019.
Harirak Vongmahasiri, Kanticha Yingphaibul, Scontharee 2 0.4

Koompairojn and Somchoke Ruengittinun. 2019. Fire Escape VR,

pp. 1-15. ICOIE 2019. Hong Kong Open University. July 10-12,
2019.

' o =
3. HaNUNNITIMsuanwEEy

4. wanudvrimssulddeau




UTTATYASUNANUMSIYINT

1or

M owsdiiuinveundngns M awstiszdmdngns
O

919138¢z0u [0 erensdien

Fo-uwana wnegyang findy

dFonsfnwseduSyaien T w.A. 2545

% L
UFINYNSY SEAUANINTHNAIIY | AN
(Iisey A-V)

1. nasniuassaBeuBes A wilederiaunaauivinig

2. HAULIAW

Varunyu Visansirikul and Sukumat Kitisin. 2018. [dentifying L 0.4
Influencers with Ensemble Classification Approach on Twitter, pp.
130-133. The 22nd International Computer Science and
Engineering Conference (ICSEC 2018). Chiangmai. 21-24 November
2018.

Taechawat Konkeaw and Sukumal Kitisin, 2019. Automatic Tag M 1
Recornmendation Approach with Keyphrase Extraction and Word

Embedding Techniques. Journal of Computers (Computer Society
of the Republic of China). Vol. 30. Issue 2. April 2019. pp. 135-149.

Sukumal Kitisin, Chaiporn Jaikaeo, Vasaka Visoottiviseth, Dolvara L 0.4
Gunatilaka, Kunwadee Sripanidkulchai, Kultida Rojviboonchai. 2020,
pp. 1-12. Experiences in Teaching Network-Related Courses in
Thailand: Past, Present with the Pandemic, and Future. The 2020
ACM Sigcomm Education Workshop. 5-7 August 2020.

i o )
3. HAIUYNIITINS IUANwaEDY

4. uaudrinissulddau

10



¢ s

O owsdiiuiinvoundngns

v

U‘i?m’]‘h‘lﬂiuﬂﬂﬂu‘l’ﬂ\ﬁﬁﬂﬂﬁ

M orqnsetany

v

Fo-uwana WNaTIgUns fulnlsa

dusanmsAnwssdudEyniin O wa. 2536

LT omsdussdmdngns

O onnsdfias

UITTUIYNTU i:ﬁuqmmwnamu Amiamiin
(Wiszy A-U)
L HANULAMTBIEIUGEEY Mgt wilsFendounaaaBeing
2. g1y
Somchoke Ruengittinun, Kanitin Krikriengsri, Piyungoon L 0.4
Poonpanang, Soontharee Koompairojn. 2019. Virtual Thai
Xylophone, pp. 40-44. ICCT2019. Pattaya, Thailand. August 13-16,
2019.
Thanutporn Pisanupoch, Naiyana Saelim, Somchoke Ruengittinun, L 0.4
Soontharee Koompairojn. 2019. Wearable Computer Bright Shirt
for Blind People, pp. 45-48. ICCT2019. Pattaya, Thailand. August
13-16, 2019.
Harirak Vongmahasiri, Kanticha Yingphaibul, Soontharee L 0.4

Koompairojn and SomchokeRuengittinun. 2019. Fire Escape VR,

pp- 1-15. ICOIE2019. Hong Kong Open University. July 10-12, 2019.

= o -
3. HACIUNNSIvINTsludnwazdy

4. pasudvinissulddeau

11




UTTIRIUNGY HAMTUYNITINIS

val

¢ = a £ L3 a
M swnsdiuiiaveundngas M ersduszdmingns
v

¢ v

p15dtaay O owsdfeny

=i w LV 4
‘iﬁ]-‘l&'lilﬁfjﬁ UNHIIPE AUNHTWUG

Adanmsfnmseauyinien U W, 2550

UTTUUNTH syiunmnTWiaIY | Andnnin
(Wtszy A-U)

1. nasuudaidaBeuies dnsn vilsdevSounanuieinis

2. BaIuidY

Jaiwai, M., and Sammapun, U. 2017. Extracting UML class diagrams L 04
from software requirements in Thai using NLP, pp. 1-5. The 14th
International Joint Conference on Computer Science and
Software Engineering (JCSSE 2017). Nakhon Si Thammarat,
Thailand, 14 Jul 2017.

Sarmnmmapun, U. and Bunyakiati, P. 2018. On Selecting Collaborative L 0.4
Modeting Tools, pp. 1-5. The 42nd |EEE Computer Software and
Applications Conference (COMPSAC 2018). Tokyo, Japan. 23 Jul
2018.

Bunyakiati, P., and Sammapun, U. 2019. Secrets Management and L 0.4
Handling in Mobile Application Development Lifecycle, pp. 77-80.
The 2nd International Workshop on Software Security from
Design to Deployment (SEAD 2019). San Diego, CA, USA. 11 Nov
2019.

- ) 2
3, HAIUNNEAYINIS AN URIEEY

4. waedvanssulddsau

12




’
ar

AAnMAVEEAS
n a9 Jfodom .
rsaq ummﬂmvnﬂumswmmuauﬂ'suﬂsmanﬁm‘s fuganin

=

Wa nﬁummmmaﬂmmumm ﬁ‘lﬂ’l'l‘q‘ﬂ?l gINISABNRIUADS

Lwa'['nmimmumswmuwacams‘mmmamumumm aﬂmﬂmm'sﬂaumma? 5 10uly
ﬁvummﬁumaauﬁsvﬁwsmﬁﬂ uay mannamuaﬂummamumswwmqmmwum'nﬂ‘umummmaa

Uﬂ‘ﬂ‘.lﬁ'ﬂﬂ ﬂaaanummmmmﬂumv’mm U':']ﬂllﬂﬂ'd’l WRYIR IR 55'11“1?1 ﬂﬁﬁ‘ﬁ“ﬂUﬂ‘iigfuﬂﬂ

mumrﬂanssun'n‘wmmua-*ﬂwﬁ'a‘wanamﬂmamuﬂa'l'du

o HAFAINS Funfua ‘ UTESMNTINNTT )
b, ALiRUENR wpadanl ATSUMTHABEVTANMENIBUEN
. ALyiAwed wdansnua ATTNASIASAVSARNAN1BYEN
< msaoing fnded nIsUNTNasinTAandnIEuen
¢ maasyiesn ddlsana ASTUAS '

o. WA.ATEYING ARau NSNS

. WAATOWY Fuius NTTUATS

G 8.n5.AngINg Aka T3NS

. apsuNAa Sunfidey SIS

00, DATSTTUAT U . NTTUNTT

o0 HAATRONMY 01 ATTUNTSUAAYIYNTS

- gwnawthil tﬁad'nﬁumsﬁmmwﬁnﬁﬂﬂﬁaaﬂﬂﬁmﬁ'ymmsﬁﬂuf}mqﬁssﬁuﬂ%n}“rﬁﬂ
yéngasingimanmvinda anninenisaeuiaes Taslviievemingnsagiaiagmufiimun
Vlusuy urele (eaziBsavemdngns) finvideya davin fmuapudnenziuvisdnisnisRiay uas
Waumdngasseauuigyain vangasineimansuminda a191InenIsaouRnes Awnsey
mmsgrunendssiugnuinwwiind neiussingnmuazsedvisna Wifofnuiu dowuauuzlunis
Lﬁmﬁmmwé‘nqwﬁtﬂaﬁ’mlﬁwssanamsx’s‘aufmw‘i’;ﬁwum wazthuauU Sl seimmangns

. o
=~ ~r

viall peusinihiusul
' w al
) a9 0 UR Mo URTIAN W.fllodom
" ’ & .
4 3 : *
(s29raAnTI915d As.oRANG AeasaY)
AUAANYINEIANART '



naawsMsISeuivawangns (Program Learning Outcome: PLO) L&y

AMUANWIsaseANSn1sTauFudastull (YLO)

Fomdngns Inemansuuinde sudningnnsreniuens wingnsuuuse e, 2564 ans ngamans
INGNUA VY

o = p ! t d i
L MIWRININISIIOUZLARNAIY (Randy URB.2)

g
-

- 1) - v - A g R4 o
1 3150 daady sumsUsengRufiRlagldudnns

1. AFTTURRUETIY 11| e

winnakayadaudufivg

- an  w ) - v u oy
1.2 | fianwanansalumsiiadvuasdanistyniidudeu delduda

wardounwinaaasseussa Tnedtlaanuinuasiou

v <t 1 E 2 ] 3 o -l - al
Z anuy 21 ummgmmwﬂmammmLLﬂuwanm'swqngmsmum

22 | farudilhddnsimueanbel  wasnsussgnad

3. finwenedaan 3.1 | awnsodeiiaseilasldaasfitislunsdedulanielidednie

13etoya

3.2 | awnsadaaneiuagysannisedranuiiieiuuininudn

Ty

33 | @unsennsunukasyilassmsiseAuale

4. yinweAnuduRuGIEWIN 4.1 | Samehlumaiuyulssivsammsiaurenduuaz

v oa e el oo v '
ypRaLaEAINSURATBY annsasanfefudaulumsudlolgmidudeu deen

@ o e ) |
4.2 | fimnuduievey Derudaliulunsiannauessdsiaiio

Tnedimsusziiunaun wasdiudgamnues

5. finwemsieseiidswiay | 51 | awnselwswidayamsedaaianiuazafifunlivdlelagm

< 1
R BEGRF S H YTIWMUIETU

2 w < <l r
msifwnalulad 52 | awnsaldiveluladansaumeionisdeansiforavingay

° a a « alaa
53 | aunsatiauesesy Sngndnusvdslasinisfuati ARRud

Tugduvuindunmamisuaglifumanis




2. wadwsnsiieu§veamangas PLO (Program Learning Outcome)

PLO 1. AMETIY 2, ATng 3. vinwsnnatynya 4. vinuz 5. finwsnsaAseiia
PBussau awduius | Aaunsdeansuaznnstd
ninayana walulad
uazAIY
Fufiavau
1.1 1.2 2.1 2.2 3.1 3.2 3.3 4.1 4,2 51 5.2 53

1. fimrsdludedndorfuideduinnnsreufinmestugeaismisgaannvany X X
2. arsassgndnniuasines s dndndmianeimsaenfiunesifle X X X X X X X X X

2.1, fvuadgmudeinaiiis:dae

2.2. sanuuunmanisuitgwlasysannswdnaiusssy dweu ng uasiinaw

Fuinvausadmy
2.3, mawideAuriilaenedoueiiuasysadivisuulunsudtgwily
amneing 5 Aduiudiu

3. finwelunsio raswadas: s aunsofeansianansisns/mamsfuninidy X X X X % X X X %

pdiUsEAvBN MRS avsiSenmhisverediltiivannuas
g.vilaludindn wdnedusssn mmnsiunnasyssifunndmuasnmduiinteu X X
5. fnwzlunadoudimaluladluin: ondiafiomurivrin X X X

3. AruAavitvaadwsn nFeuiusastul

Uil s18ALIBEA PLO
1 | Wlalundnnsinenseaufiaastugaanyms Taudadinge as 1,24
aunsaideilomuilundnmsuasvquiilugnisufos
2 | diauvdaulumsfuainieafineinsrauiimes ansawaueIaeil 2,3,8,5
wwamshumisléuazadraveluladuasiianssulmi




P

YLO

PLO

o
=
o

e

]

b 4



