nangnsINBIAARTNIITMTAR S1U1IVIIAINTINYDNAUIS
Master of Science Program in Software Engineering

(nangnsuTuU T w.A.2565)

Institution of Education: Chiang Mai University

Faculty: College of Art, Media and Technology

1. Name of Program
Thai : wingaTinermansumUndn a1v3vIeNssusensns

English : Master of Science Program in Software Engineering

2. Name of Degree
Thai : Full Title enmansuiUadin Ganssugenauns)
Abbreviation M. (eNITugensLs)
English : Full Title Master of Science (Software Engineering)
Abbreviation M.S. (Software Engineering)
3. Total credit hours in the program
Type 2 (Plan A Type A2) Total credits in the program at least 36 credits
Type 3 (Plan B) Total credits in the program at least 36 credits
4. Date — Time in learning and teaching

IZ[ Official office hours
15t Semester  from June till November

2" Semester  from November till April

5. Tuition Fees in Program/person
Tuition fees for the duration of the four semesters are charged on a lump sum basis of Baht;
-Type 2 (Plan A Type A2) Full Time (Regular) 100,000 for the whole degree program or Baht
25,000 per semester.
-Type 3 (Plan B) Part Time (Special) 180,000 for the whole degree program or Baht 45,000 per

semester.



6. Philosophy of the Program

Master of Science Program in Software Engineering focuses on producing knowledgeable scholars
who can initiate and develop new knowledge in software technology as well as being able to study the
model, technique and new engineering, software engineering by themselves. The program guides
learners to create and develop their vocation based on engineering ideas with consideration on
components such as economy, law, society and morality as well as practicing the skill of software

entrepreneurship

7. Admission plan

Number of Applicants :

Type 2 (Plan A Type A2) 5 students / Academic year
Type 3 (Plan B) 20 students / Academic year
8. Qualification of Admission

1. Qualifications of applicant
An applicant admitted to this program must have graduated with a bachelor’s degree
or its equivalent, with outstanding results (received honors) in the same or related field in
which he/she intends to study, and possess the skills, knowledge, and competence to
conduct his/her thesis research.

2. Have graduated with a bachelor’s degree with a study term of six years, or graduated with a
master’s degree or its equivalent from a tertiary-level educational institute accredited by the
Commission on Higher Education and have been successfully reviewed by the appropriate
Graduate Program Administrative Committee.

3. Have never been dismissed from any educational institute on account of misconduct

4. Possess other qualifications as specified by the Graduate School.

5. Still be a student in bachelor’s degree, graduate diploma, master’s degree, advanced diploma
courses of Chiang Mai University or another university. When applicants have been selected,
applicants are allowed to register conditionally and student registration will be completed
when student has already graduated in former.

6. Have other qualifications as required by programs.

1. At least 2 years working experience or Applicants should have a bachelor degree in
Computer science or Computer Engineering or Software Engineering or related fields

in Computer courses not less than 15 credits.



2. Other qualifications apart from those mentioned will be given according to the
discretion of the Committee of Graduate Program in the Division of Software
Engineering

7. Government proposed applicants must be approved by their government and their
government must submit the list of required programs to the Graduate School. Such

applicants must follow all requirements of admission, examinations, etc.

9. Curriculum Structure

Type 2 (Plan A Type A2)

Degree Requirements a minimum of 36 credits
A. Coursework a minimum of 18  credits
1. Graduate Courses a minimum of 18  credits
1.1 Field of Specialization a minimum of 18  credits
1.1.1 Required courses 12 credits
953701 Introduction to Software Development 3 credits
953702 Introduction to Software Process Management 3 credits
953790 Research Methodology in Software Engineering 3 credits
953792 Seminar in Software Engineering Topics 1 1 credits
953793 Seminar in Software Engineering Topics 2 1 credits
953794  Seminar in Software Engineering Topics 3 1 credits
1.1.2 Elective courses a minimum of 6  credits
By choosing from these courses or other courses approved by the
Graduate Study Committee.
952703 Information Technology 3 credits

in Knowledge Management

952711 Knowledge Engineering 3 credits



952741
953711
953712
953713
953714
953715
953716

953721
953722
953723
953724
953725
953726
953727
953751
953752
953753
953754
953755
953762
953763

953764
953765
953766
953772
953773

953774

Customer Knowledge Management
Principles of Agile Software Development
Software Frontend Development

Software Backend Development

Principles of Programming Language
Principles of Game Development

Advance Database Systems and Database
Systems Design

Software Requirements Engineering
Software Construction and Evolution
Software Process and Quality Assurance
Software Configuration Management
Software Verification and Validation
Software Formal Specification

Software Testing

User Experience Design

Human Factors for Software Engineering
Design Thinking for Software Engineering
Engineering Data Visualization System
Visual and Control Design for Digital Interface
Software Engineering for Mobile Computing
Internet of Things Programming and Embedded
Systems for Advanced Software Engineering
Cloud Computing for Internet of things
Software Engineering for Mobile Application
Microservices Architecture

Principles of Big Data

Artificial Intelligence Techniques

in Software Engineering

Software Engineering for Serious Game Design
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credits

credits
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credits
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credits

credits
credits
credits
credits

credits

credits



953775 Augmented Reality, Virtual Reality 3 credits
and Mixed Reality

953776 Information Retrieval Technology 3 credits
953777 Engineering Data-Intensive Scalable System 3 credits
953778 Engineering Business Intelligence
953781 Software Project Management 3 credits
953782 Software Industry Economy 3 credits
953783  Security System and Management 3 credits
953784  Software Project Risk Management 3 credits
953785 Knowledge Engineering and Management 3 credits
953789 Selected Topics in Software Engineering 3 credits
1.2 Other courses - none -
2. Advanced Undergraduate Courses - none —
B. Thesis 18 credits
953799 Master’s Thesis 18 credits
C. Non-credit Courses
1. Graduate School requirement: - a foreign language -
2. Program requirement - none -

D. Academic Activities
1. A student has to present paper in a seminar on the topic related to his/her thesis
three semester
2. Master’s thesis work or a part of master’s thesis work must be published or at least
accepted to publish in a national journal listed in TCl Tier 1 database or master’s thesis
work or a part of master’s thesis work must be presented in international conference
accepted by the field of study. At least 1 publication of thesis work must specify

student as the first author

Type 3 (Plan B)



Degree Requirementsa minimum of 36 credits

A. Coursework a minimum of 30 credits
1. Graduate Courses a minimum of 30  credits
1.1.1 Field of Specialization a minimum of 30 credits
1.1.2 Required courses 18  credits
953701 Principles of Software Development 3 credits
953702 Principles of Software Process Management 3 credits
953721 Software Requirements Engineering 3 credits
953725 Software Verification and Validation 3 credits
953781 Software Project Management 3 credits
953791 Seminar in Software Engineering Topics 3 credits

1.1.2 Elective courses a minimum of 12 credits

By choosing from these courses or other courses approved by the Graduate
Study Committee.
952703 Information Technology 3 credits

in Knowledge Management

952711 Knowledge Engineering 3 credits
952741 Customer Knowledge Management 3 credits
953711 Principles of Agile Software Development 3 credits
953712 Software Frontend Development 3 credits
953713 Software Backend Development 3 credits
953714 Principles of Programming Language 3 credits
953715 Principles of game development 3 credits
953716 Advance Database Systems and Database 3 credits
Systems Design
953722  Software Construction and Evolution 3 credits
953723  Software Process and Quality Assurance 3 credits
953724  Software Configuration Management 3 credits
953726 Software Formal Specification 3 credits



953727
953751
953752
953753
953754
953755
953762
953763

953764
953765
953766
953772
953773

953774
953775

953776
953777
953778
953782
953783
953784
953785
953789

Software Testing

User Experience Design

Human Factors for Software Engineering
Design Thinking for Software Engineering
Engineering Data Visualization System

Visual and Control Design for Digital Interface
Software Engineering for Mobile Computing
Internet of Things Programming and Embedded
Systems for Advanced Software Engineering
Cloud Computing for Internet of Things
Software Engineering for Mobile Application
Microservices Architecture

Principles of Big Data

Artificial Intelligence Techniques

in Software Engineering

Software Engineering for Serious Game Design
Augmented Reality, Virtual Reality

and Mixed Reality

Information Retrieval Technology

Engineering Data-Intensive Scalable System
Engineering Business Intelligence

Software Industry Economy

Security System and Management

Software Project Risk Management
Knowledge Engineering and Management

Selected Topics in Software Engineering

1.2 Other courses

2. Advanced Undergraduate Courses

B. Thesis
953798

Independent Study

credits
credits

credits

3

3

3

3 credits
3 credits
3 credits
3 credits
3

credits

credits
credits
credits

credits
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credits

3 credits
3 credits

3 credits
3 credits

credits
credits
credits

credits
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credits
- none —

- none —

6  credits
6 credits



C. Non-credit Courses
1. Graduate School requirement: - a foreign language -

2. Program requirement - none -

D. Academic activities
1. A student has to organize and present paper in a seminar on the topic related to
his/her independent study three semester.
2. Have at least one national or international field trip depending on the curriculum
committee approval.
3. At least 1 independent study work or part of independent study work must be
published approved by the field of study with the student as the first author.

E. Comprehensive Examination
Having submitted a request form to the Graduate School, approved by general advisor or

major thesis advisor, a student must then complete a comprehensive examination.

10. Study Plan
Type 2 (Plan A Type A2)

First Year
First Semester Credits Second Semester Credits

953701 | wannsWRIUTONALIS 3 953790 | sulsuisidemairnssuenawls (Research 3
(Principles of Software Development) Methodology in Software Engineering)

953702 | “ANNITINNITNTEUIAITHAILITONAWS 3 953793 | misdunuilumidedmnssugenauag 2 1
(Principles of Software Process (Seminar in Software Engineering Topics 2)
Management)

953792 | msdunuiluidedmnssumendus 1 1 xxooox | nszUILATLaen (Elective courses) 3
(Seminar in Software Engineering Topics 1)

xooox | NSEUIITILGeN (Elective courses) 3

ANTINNITEAUNU LAzt ausNadIY -
(Attend seminar/present paper)
diaueidolasesnainednus -
(Present thesis proposal)
aeuruiteulunwensUsena -
(Pass - a foreign language)

Total 7 Total 10




Second Year

First Semester Credits Second Semester Credits
953799 | AnenfinusUsgayin (Master’s Thesis) 9 953799 | AnefinusuSyg v (Master’s Thesis) 9
953794 | nsdunuilumdedmnssugenmuas 3 1 AANTTUNITAULUN kaz U LEAUINAIIU -
(Seminar in Software Engineering Topics 3) (Attend seminar/present paper)
Aanssun1sdunul wasuauaNaIu(Attend - #oUINeTNUsUS Y n -
seminar/present paper) (Thesis defense)
dlaue/ANURNaIIUNINNIT -
(Academic Presentation/Publishing
Research Work)
Total 10 Total 9
Total 36 Credits
Type 3 (Plan B)
First Year
First Semester Credits Second Semester Credits
953701 | wannsiaUgenALag 3 953725 N1TATINAOUAIMATUNIULALYNABY 3
(Principles of Software Development) v avALIS
(Software Verification and Validation)
953702 | #ANNITIANITNTEUIUAIRAIUITONALIS 3 953781 ASUIMISIATINITTO VAT 3
(Principles of Software Process (Software Project Management)
Management)
953721 | 3AINTINAWGADINTTONAWIS 3 XXOO00C nszUAIBIaen (Elective courses) 3
(Software Requirements Engineering)
XXXXXX nszUITLaeN (Elective courses) 3
AINTTUNTAULUI WazULAUDNAIIU -
(Attend seminar/present paper)
gouruieulunwsnsszine -
(Pass - a foreign language)
Total 9 Total 12




Second Year

First Semester Credits Second Semester Credits
953791 | asdunuiluimidedrnssumensiulg 3 953798 | msAuATIMUUDETY 6
(Seminar in Software Engineering (Independent Study)
Topics)
XXX nsEUINITNABN (Elective courses) 3 AINTINANTHUNU UazUlduanaIu -

(Attend seminar/present paper)

%000 | N3EUIUIVURN (Elective courses) 3 nsaeUUTEIIRAINS -

(Comprehensive Examination)

AangsunITduLUT tazdLauNad Y - doun1sAuAILULSATY -
(Attend seminar/present paper) (Independent Study Defense)
doulasesnisAuaiwuudasy - daue/ARNANAITUNIITINTS -
(Present Independent Study proposal) (Academic Presentation/Publishing

Research Work)

Total 9 Total 6
Total 36 Credits
11. Course Description
AN.AS. 703 (952703)  nAlulagasaumaAnIsIanITAug 3(3-0-6)

Information Technology in Knowledge Management

Roulviidasitunou : 1
AND5UNEANYAZNTZUIUIYY

wialulagansaumaiun1sdnnisaIeg seuun1sdnn1saNg ssuuguay; walulagussanuany
syuusTANANLARwazauLraidouar sEULEUA LT TIANS stuudansenansuazilen weluladiinlual
ﬁmmﬁmmimmi LLazmﬁ'mmmﬁﬁL%ﬂiwumﬁmmimmﬁ

Information technology in knowledge management, knowledge management system,
knowledge based system, collaborative technology, forum discussion system and search engines,
document and content management system, emerging technology in knowledge management and the

measurement of success in knowledge management system
AN.AS. 711 (952711)  JANITIUANUS 3(3-0-6)

10



Knowledge Engineering

Roulviiderunau : 1
ANBSUNYANEALNTEUIUIYN

VANNITHAZNISUTEENALTIAINTINAIINS UATANAIYEIAINS NSTAVBIBIANT USUNKAZNITIANIS
Aa3luesAns druuseneulasiikuurasuuaeNiiazn1sasLuUTIaeInN; walalunisisesd
mmfuazﬁ’dmﬁwﬁmmfgummﬁﬂ6] 294N1530ASUUUTIADY N1T0BNUUY NITITIHY N1TBONUUY
nsduNTwal LLazmﬁﬂmsmmﬁ miﬁ%ﬁummazmﬁﬂm'i'izuummi mi"dizqmﬁmmiummﬁ QUElR
AN NTIATIE UATIET UTUNRIANT NsUsegndiamnssuanuildeaniuy nsaniiun1sasiuwuudnges
AN3 KAENITIANTTTEUUTANTTAINS

Concept and application of knowledge engineering and value of knowledge, the organizational
task its context and knowledge management in the organization, components and templates of
knowledge models and knowledge model construction, techniques of knowledge elicitation and
synthesis modeling communication aspects designing, planning and design of interview and knowledge
management, implementing and managing knowledge systems knowledge engineering application,
elicitation knowledge organizational analysis and synthesis, knowledge engineering application,

advanced knowledge modeling and knowledge management system

AN.AS. 741 (952741)  AMSIANTTAINIPNA 3(3-0-6)
Customer Knowledge Management

Revlviidossinunay : il
AR5 UMY ANYUENTEUIUIY

AR funsdanisgnAnduius nsdnnisanuigni nnsduundeya uaznisdangudeya
nsUsEiiiuanun1salosdns wazivuanagns ean1sinseRANReIN1suaeanA1 nagnsn1suTuUss
NSEUIUNITNNNEINY MsUsEendldn1sdanisauianailuesng

Customer relationship management customer knowledge management, data classification and

data clustering, assessment of organization situation and strategy identification, customer requirement

11



analysis mode, strategy for business process improvement, application of customer knowledge

management in organization

AN.272. 701 (953701)  wANMSWAILIYINALIS 3(3-0-6)
Principles of Software Development

Roulafidosiurou : 13
A5 UNgANEWAZNIZUIUIYN

psAmNLMeTIAMnTITeig AuFesnTM sl Laseladmiunisiaudens
goniuI$ N150enwULTONAWS A3 B allod nunsosnwuuTandLas N Yensws LaS aslledmdu
nsWauITeni g nsaaouremduag 1a3silenmsmeaaeureliua n1sUeinwmennag 3 edle
n1sUngesnywensws

Software engineer body of knowledge (SWEBOK), software requirement, tools for software
requirements, software design, tools for software design, software construction, tools for software
construction, software testing, tools for software testing, software maintenance, tools for software

maintenance

AN.272. 702 (953702)  RANNMSIANIINTZTUIUNITWAILNYDNALIS 3(3-0-6)
Principles of Software Process Management

Houledidassunau : i
AND5UNEANYAIZNTEUIUIYY

BIAAINFNNUIAINTTUTRNLIT MNN1TINNITNTEUIUNTARIVILENELIT NTEUIUNTIAINTTY
BoALIT AMNIMYINALIT JUKUULAZNTFUIUMTIAINTIUGONAWIT N153AN15lATITeweniiag n159anas
FFINTTUYONAUIT LATHFAIANTIAINTIULRNALIT N15UTENOURANIAINTINTONAWIS

Software engineer body of knowledge (SWEBOK), principles of software process management,
software engineer process, software quality, software engineering models and methods, software
configuration management, software engineer management, software engineering economics, software

engineering professional practice

12



AN.27. 711 (953711)  wanmsnauganAwsuuualag 3(3-0-6)
Principles of Agile Software Development

Roulvfidosuniou : 11d
ANDS U ANBAIZNTZUIUIYN

nannIsAITRNALISIUUelad wann siaugerAwsuuelag nszuIum SR NALISLUUD
198 nszviunsdanisiassmsegerawisuuuelad nszuiun1sdinnsgesalantensins wuuelaa n1sinnisiy
dwsuiiuwaugenduifuuusled wdesdensiamnvenduisuuuelad

Principles of agile software development, agile software development principle, agile software
development processes, agile software project management process, agile software source code
management process, team management for agile software development team, agile software

development tools

AN, 712 (953712)  NISHRIUNGRWALISEIUNT 3(1-4-5)
Software Frontend Development

Roulafidosiuriou : 11
A5 UNIANEAIZNIZUIUIYN

winn1swaluladivludagtu levieuuen Foaea Feaoaszdugd N13uuzin 3121aA3YU lsadse
dmsunmsdeunumenansy aandnenssilumads reulnsaes msnadu msdeusediuuszay
MswaLLeUNALATY Fan1snTIadeuavS

Principles of current web technology, HTML, CSS, advance CSS, Principles of javascript, web
framework using javascript, model view controller architecture, web routing, application programming

interface connection, authentication technique

AN.22. 713 (953713)  NISHRILTINALISEIUNES 3(1-4-5)
Software Backend Development
Roulafidosunion : 11
A5 UNIANEAIZNIZUIUIYN
nann1sannenssuganawls @uUsea USRI ILEUNEIATUD1SELOET N1SODALUULOUNAT A9

Y ! [ v

Fugpudiusvesing amUnenssulumalinreulnsaaes nsaugiudeya n1sdanisanuUasasie n1s

Y

InsaNudIius NMslausnisngue
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Principles of software architecture, REST application programming interface, entity design,
object relational mapping, object relational mapping, model view controller architecture, database

implementation, security techniques, dependency management, cloud service

AN.27. 714 (953714)  WANNSTIUNMYIADUNAADS 3(3-0-6)
Principles of Programming Language

Roulviidasitunou : 1
AND5UNEANYAIZNTZUIUIYY

vdnnaiBeulusunsy fudsuaznad yaididulassehauuiddu gamdafedunsindula
idaRsiunshauuuuiug Tasae$deyanlinenss madenuaradiausen vdnnadeulusunsuis
Fnq Toglulusunsudetng wiwsssu nisviedulusunsudeing nsdrevenanmands@nisuiuid su
ANEINIatunIIIeU Jeymasa

Principles of programming, variable and expression sequential programming ,selection
statement, repetitive statement, array, method construction and utilization, object oriented
programming :object from OOP, abstraction, encapsulation inheritance, polymorphism real world

application

AN.27. 715 (953715)  MANMITHAIUILNY 3(3-0-6)
Principles of Game Development

Roulviidasitunou : i
ANBSUNYANYAZNTZUIUIYN

Fane3udmunsiamnnng n13dansduwm msdanisanugveany Maasuan msdanisiag
#19 9 meluny ns@euldsunsudanisndes nisldnundesazimazas n1sasian nsduiinuazeudeya
LY

Algorithms for game development, input management, scenes management, game states
management, game object life cycle, music and sound effect programming, camera and character

controls, level design and development, game persistent storage

AN.20. 716 (953716)  svuugudayauazni1seaniuussuugIudayadugs 3(3-0-6)
Advance Database Systems and Database Systems Design
Woulvidossitunou : Ll

ANDSUNYANWSNTTUIUIYN
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nsdnszidsudoyaluanimuandougiuteyadugs ndnnisadsinuudoyatugs nsoenuuy
gm%’a;&a%uga maﬂszmamagm%yja%uqq miaaﬂLLUUEWU%@J@%ﬁUmEJﬂWW%uq& Aanudndulunisuims
Sansgrudeyatugs

Advance organizing data in database environment, principles of advance data modeling,
advance designing database, advance database processing, advance physical database design, advance

management requirements for database systems, case study

AN.20. 721 (953721)  FAINITTUANUADINSTONALIS 3(3-0-6)
Software Requirements Engineering

Roulviidasitunou : i
AND5UNEANYAUZNTZUIUIYY

MENNISVBINTTUIUAITMIAILFBINTT NITFUNTEUIUNTSAILFBINTT N5 ARIINABINIS
NITANTILAZLDEAAINADINTT WATANITTIUTINAIILADINIT WUUTNADIAIINADINIT TOATRUAAIINADINTT
VDI ITRMNUAAIUABINITVDITLUY N15LATANABTOY NMITARIUITBANUA AIVIUABUAINYNABIVBIAIY
ADINIT N1TIANITAINADINTT

Principles of requirement process, requirement inception, requirement elicitation, requirement
elaboration, requirement gathering techniques, requirement modeling, user requirement specification,
system requirement specification, negotiation, requirement development, requirement validation,
requirement management
AN.20. 722 (953722)  NNSESINUAZITAIUINMITONADS 3(3-0-6)

Software Construction and Evolution

Roulviidasitunow : i
AND5UNYANYAIZNTZUIUIYY

BIAAINIAIUNNTATIITONA LIS N15ARAIUTUT U N15VIIeAIUaInraTe Taseasialuns
ATIAFBUAIUATUNIY N15MHNATTINAI BIRANUIAUNNTVAZRULRNAWIS AAfnALLasngulluns
NAFY SEAUNIIVAGeU AdanTMadeu nsTafiduiusfunisnaasy n1sdanisnsruIunITAdey
psAAuAunITIgeEnmeend g nuiduas naruluntsthgsinw Yssidudidglunistngenem
oA

body of knowledge for software construction, reduction in complexity, anticipation of diversity,
structuring for validation, use of external standard, body of knowledge for software testing, theory

testing and definitions, test levels, test techniques, test related measures; managing the test process,

15



body of knowledge for software maintenance, advanced theory, maintenance process, key issues in

software maintenance

AN.37. 723 (953723)  NSEUIUMTUATNSUTEAUAMAINYDNALIS 3(3-0-6)
Software Process and Quality Assurance

Revlviidossinunay : il

ANBSUNYINYMENTTUIUIY

BIAANIUIATUNTLUIUNTTFRNGAKIS MENNITRNHUUNTEUIUNTFRNAWIS laseainsdmsunseuiums
nsiaralunszuIunis A9ARALlENTEUIUNTT N1TIATIFINTEUIUNITLTIAUAIN n1sfiadauas
Wasuwaudlvuuge esdanuilunisdnnisvensing msuimsesdns msudmslasanisuaznseuIunis
n1sianalun1seaniuugenslas asAaNIAUAMNMTRNARYS ndnn1TvesRunRaNALIS lUsvasduae
N9 NMSUsEAUAMANTEALIS UAN1INTIRERUANGNABY UarAdualugal RanssulazmnAtlaly
N1sUsEAUAMANTENALIS LAZN1TATITAOUAINNGNABY UAZAIHALYTEL.

Body of knowledge for software process, principles of software engineering process, process
infrastructure, process measurement, process definition, qualitative process analysis, process
implementation and change, body of knowledge for software management, organization management,
process/project management, software engineering measurement, body of knowledge for software
quality, principles of software quality, purpose and planning of software quality assurance (SQA) and

verification and validation (V&V), activities and techniques for SQA and verification and validation

AN.20. 724 (953724)  NISUINITLATINGONALDS 3(3-0-6)
Software Configuration Management

Roulviidasitunou : 1
AND5UNEANYAIZNTEUIUIYY

N1SUTMINTEUIUNTT IANTTIATITNTBNALIT 11358 YlATITNTENALIT N15AUANlATITIIgaNAwI S
nsasUnyTanuznmlassnseniung nsesadeulasswonduls nMsudmsuasnsdweureniwisidu
Npl)

Management of the software configuration management process, software configuration
identification, software configuration control, software configuration status accounting, software

configuration auditing, software release management and delivery

AN.20. 725 (953725)  NMIATIVHBUANUATUS IUUATYNADIVDIBONAWIS 3(3-0-6)
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Software Verification and Validation

Roulviiderunau : 1
AND5UNEANYAIZNTZUIUIYY

VANNITAIUANAMAMNBBNAKIT N1TTAYAAIVBIAUAIN N1TUTTEIUAUNN AuT U ety A2
Aadn1IAMMNkarTEULUTEIANTiLaY LU UsEasAkagn1 T kUl s uALAnA e i WIS Lazn1s
ATIAFBUAIIUYNABIUATATUNIUVDIONAUIT AINTIUNITINUAY ATINUHUAIUANAMANGDNAKIS NS
UNUNITATITADUAIINYNABIUAZATURIUTENAUIT NINTTUUALINATATUNITITUHUATUANA AN
gaylifLaznsnIRFoUANLgNFoLar AsUS Lo InaTaLUUA (AT ALUUUS LA BY N1
UszgnAnTInNadmiunITIURUAIUANAMATNFONALISLAY N1TATITADUAINYNADILAL ATUNIUTONAKIS
wdnMTTaNe FT T mAdannsiaTzinnsTana

Principle of Software quality control (SQC), measuring the value of quality, quality description,
dependability, special types of systems and quality needs ;propose and planning in SQC and verification
and validation (V&V), planning activities, SQC plan, verification and validation plan ;activity and
techniques in SQC and V&YV, static techniques, dynamic techniques ;application of measurement for
SQC and verification and validation, principle of measurement, measures, measurement analysis

techniques, defect characterization

AN.20. 726 (953726) o muaBegutisganiuas 3(3-0-6)
Software Formal Specification
Feulviidasiudeou : 1
A5 UNEANEBAIZNTZUIUIY
NANNIY0IToMMUATIFUNY 51ng1uvesTan MUAGTUTE 8 N1 AssnA1EnsIBegUTly N5l
wigralutanmualBeguly n1smuasuvestenvuadeg Ul auaudiidsainvasdomvundeguly
AavanTRBanainve sl vuadieutly nsulasaninvesderiivun n1suszendlitefmundegule
Principles of formal specification, foundation of formal specification, meta-language, formal
logic, reasoning for formal specification, verification of formal specification, static properties of formal
specification, dynamic properties of specification, specification transformation, application of formal

specification
AN. 2. 727 (953727)  NNSNARBULDNAKIT 3(3-0-6)
Software Testing

waulvndasnunay ; Tl
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ANDS U ANBAIZNTZUIUIYN

BIAAININPIUNTVARD UTONALIT MTNNITNITNAGBY NTFUIUNITNAADUTONALIT N1SNAdDY
wuvadauazuunadng nMsUfuinisnIsmegeu NMsmadeurandwIsenlulii n1smadeurensLISTEAUNLE
\n3 asflen1svnaeurenduas sERumite nsawilagldnsnadeut n1snadeuresLIsSERUS MY
\3asilonsvadeuTendSsERUTIITMINY

Principles of software testing, test principles, software testing process, static and dynamic
testing, testing execution, automation testing, unit testing, unit testing tools, test-driven development,

integration test, integration test tools

AN.22. 751 (953751)  n1seanuuulszaunisalily 3(3-0-6)
User Experience Design
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Principles of user experience and design thinking, prototypes, feedback, and critique, user
research, synthesizing research and creating personas, defining user goals and user flows, paper
prototyping and usability testing, user stories and feature prioritization, information architecture and
navigation, responsive and design patterns, wire framing, visual design, high fidelity prototyping,

advanced usability testing, user behavior change

AN.27. 752 (953752)  tadeuywdiiensiaanssuaanduad 3(3-0-6)
Human Factors for Software Engineering
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Principles of human factors for software engineering, human sensing factors, perceptual factors,

attentional factors, memory factors, decision factors, social factors, errors, human factors evaluation

AN.37. 753 (953753)  MM5IANTIayauLaraIAnNidInsUdAINTINYINALLS 3(3-0-6)
Design Thinking for Software Engineering
= oy ' ' ™
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Principles of design thinking, empathize, define, ideate, prototype, test, pitching, case study

AN.27. 754 (953754)  Frnssussuuuanwluiaiveasdaya 3(3-0-6)
Engineering Data Visualization System
Roulviidasitunou : 1
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Demands for data information and data analytics, components of data visualization system,
data visualization system development lifecycle, data and information architecture, data model design,
visualization, report design layout for data visualization system, business intelligence, case study
fiN.22. 755 (953755) m’saanLL‘U‘Um’suﬁmwaLLazﬂQU@uﬁﬂw%’quuaﬂﬁia;ﬂ%ﬁ%ﬁa 3(3-0-6)
Visual and Control Design for Digital Interface
Roulviidasitunou : 1
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Principles of user interface design, visual hierarchy, typography, color, ¢rid and

layout, imagery and motion, user legibility, form design, user interface design pattern
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AN.27. 762 (953762) AN TULDNALIIEMSUITUURANINA? 3(3-0-6)
Software Engineering for Mobile Computing

Houledidessunou : i
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andnenssuszuulimedmiunisieansieya waluladlians szuulfiinisvesszuulians 8n1s
doansvosszuulians nmswnudeyaluszuulians nmsiannlsunsuszgndszuulians msdeasseainsau
fugunsal wazgunsalivgunsal

Wireless system architecture for data communication, wireless technologies, wireless operating
systems. wireless protocols, wireless data representation, wireless application development, the

communication is aimed for user to device and device to device

AN.27. 763 (953763) nsileulusunsudumesiinvasassnieuazssuvidadmiu  3(3-0-6)
AAnTsutenLIuge
Internet of Things Programming and Embedded Systems
for Advanced Software Engineering
Roulafideswiudou : Tf
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Sensor and circuit design, sensor data flow control, sensor data filtering, Data communication
over internet, Data communication over M2M (Machine-to-machine), Data communication over radio,

loT dashboard design and implementation, advance IoT project design

AV.27. 764 (953764) N1sUTTUIANAVYMAEMSUBUABSITINYDETINGS 3(3-0-6)
Cloud Computing for Internet of Things
= Ay ' ' '
waulvndasnunay ; Tl
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Principles of cloud computing, principles of internet of things (IoTs), software development in
cloud computing, communication between cloud computing and loTs, cloud computing for loTs

application creation, security of cloud computing for loTs

AN.27. 765 (953765) AAanssugandwsdmsuluuiswaunaintu 3(3-0-6)
Software Engineering for Mobile Application

Roulviidassitunou : i
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Principles of mobile application, requirement for mobile application, UX/Ul for mobile
application, mobile application architecture, mobile application implementation (interface), mobile
application implementation (logic), mobile application testing, production and maintenance for mobile

application

AN.27. 766 (953766)  darUmenssunisivusnisaenseon 3(3-0-6)
Microservices Architecture

Roulafidosiuriou : 11
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Principles of software architectures, client server architectures, principles of microservices,
microservices design, microservices communications, microservices infrastructure, container

technology, container orchestration, implementing microservices with containers, future architecture

AN.20. 772 (953772) wanmsvasdayavuinlg) 3(3-0-6)
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Principles of Big Data
Roulviidasitunou : 1
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Principles of big data, big data architecture and file system, MapReduce framework, big data

clusters, big data management, big data analytics, applications of big data analytics

AN.37. 773 (953773)  wialiaUyyguseRugdmsunuiainssuganauls 3(3-0-6)
Artificial Intelligence Techniques in Software Engineering

Roulviidasitunow : i
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Principles of Artificial intelligence and intelligent system, complex problems solving, advanced
statistic methods, data and machine learning, deep leamning, natural language processing, computer
vision, model quality from models to intelligent system, software architecture of intelligent system,

interpretability and explain ability

AN.27. 774 (953774)  FdanssuaninasamsuniseanuuunuAnlasnsas 3(3-0-6)
Software Engineering for Serious Game Design
Roulvfidosuniou : 11d
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Principles of serious games, principles of software engineering in serious game design, software

requirements engineering of serious games, serious game architecture and design approaches, learning
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theories in serious game design, online social interaction in serious games, serious game assessment,

limitations and ethical issues in serious games, applications of serious games and edutainment

AN.22. 775 (953775)  ATIURIMEIU ANUIIUAUIULAT AU IINAL 3(3-0-6)
Augmented Reality, Virtual Reality and Mixed Reality

Roulefidessinunou : i
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Principles of augmented reality, virtual reality, and mixed reality, essential tools for augmented
reality, virtual and mixed reality software creation, equipments for augmented reality, virtual reality and
mixed reality, character controls for augmented reality, virtual and mixed reality, handling objects for

augmented reality, virtual reality, and mixed reality, case studies

AN.27. 776 (953776)  WALULAENSAUAUESEUNA 3(3-0-6)
Information Retrieval Technology
= Ay ' ' '
waulvndasnunay ; Tl
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Principles of information retrieval, component of information retrieval, indexing, vector-space

model, assessment in information retrieval, machine learning and information retrieval, web search,

application of information retrieval and case study
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A7, 777 (953777)  m1seenuuuszuuiivsuvwnalduuulideyadudu 3(3-0-6)
Engineering Data-Intensive Scalable System
Roulviidassitunou : 953701 uay 953702
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Challenge for modern software development, components of data-intensive software, big data
management architecture, software scalability, data management techniques for scalable system, cyber

security for data-intensive software, trends of data-intensive software, case studies

AN.27. 778 (953778)  AAINTIUTINRDIRTLL 3(3-0-6)
Engineering Business Intelligence

Roulviidasitunou : 1
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AUADINTTAIBYDYA ANTAUNA LAZN1TIIATIENTBYA 299INTHAIUITEUUTINIIRTEY N1358Y
TBNNUAAIINA 8INTAMTUNTH AN TN T8 anlnenIsuvesloyauaralsauine n158eniuy
WUUT1AB9YBITDLA N1T8BNKUUTINUTEUUTINARTBE N15UTMSIATINTTEINTIRT UL N1TUTNIINTT
Waruwlasssiadaniey nadfnw

Data Demands for data information and data analytics, business intelligence system
development cycle, identifying requirements for business intelligence, data and information
architecture, data model design, report design layout for business intelligence, project management of

business intelligence, change management of business intelligence, case study

AN.27. 781 (953781)  N1SUSUISIASINITVANAKIT 3(3-0-6)
Software Project Management
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Principles of project management, software project integration management, software project
scope management, software project time management, software project cost management, software
project quality management, human resource management, project communications management,
software project risk management, software project procurements management, software project

stakeholders management

AN.77. 782 (953782)  \ATWENIVDDARAMNTIUYDNAIT 3(3-0-6)
Software Industry Economy

Roulviidassitunou : 1
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New economy, knowledge based economy, competitiveness in software business and industry,
problem-based learning, life-long learning, research and development in software project, software
innovation, financial planning for software project development, financial and risk management in
software business, investment methods in software business, venture capital, angle capital, stock

market

fN.29. 783 (953783)  S2UUANNUADANYLAZNISUSHISIANIS 3(3-0-6)
Security System and Management
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Security elements on information and communication technology systems, risk management
by model analysis and identification, planning and policy making for enterprise security management,

security sdlc, firewall, intrusion detection, internet security, cryptography

AN.27. 784 (953784)  nsuSusAnudsslassnisaniuag 3(3-0-6)
Software Project Risk Management
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|dentifying software project risks, risk analysis and assessment; qualitative approaches;
guantitative approaches, cost risk; uncertainty in cost estimates; cost risk models, schedule risk;
uncertainty in project schedules; schedule risk models , business forecast risk; business forecast
uncertainty; business forecast risk models, alternative techniques and tools, risk monitoring and

control, risk response and evaluation

AN.37. 785 (953785)  N1TAANTTANIUALIANTTUAMUS 3(3-0-6)
Knowledge Engineering and Management

Roulafidosiurou : 11
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Principles of knowledge management, knowledge engineering methodology, knowledge

engineering approach, knowledge engineering tools, knowledge engineering technologies, knowledge

engineering software, knowledge analysis and data structuring, knowledge engineering application

AN.27. 789 (953789)  #i29BLABNATINIIAINT TUYDNAKIS 3(3-0-6)
Selected Topics in Software Engineering
[eulvfidoseinunou : s

26



ANDSUNYANWSNSZTUIUIYI

nadnsimdeninaulaludagiuuaznswamnlng Tududreg medwiaansmsanduiiating

SiE

Intensive study of current interesting topics and new development in various fields of software
engineering
AN.22. 790 (953790)  52tlBudaITenaiAInssuvanans 3(3-0-6)

Research Methodology in Software Engineering
waulundasnunay ; Tl
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Principles of research methodology, aspects of ethics and quality control in scientific works,
tools of research, formulating research problems, review of related literature, writing the research

proposal, conducting research in software engineering, rules and principles in writing research report

AN.27. 791 (953791)  msdununlwindeddnssugananas 3(3-0-6)
Seminar in Software Engineering Topics
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Theoretical studies in information and communication technologies including the ethical issues
and the digital and software engineering related laws under supervision of a faculty member. A written

report and oral presentation are required.

AN.2. 792 (953792)  misdunuluiadaddnssugenanag 1 1(1-0-2)
Seminar in Software Engineering Topics 1
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Theoretical studies in information and communication technologies under supervision of a

faculty member. A written report and oral presentation are required.

AN.27. 793 (953793)  nsdununluwiadedrnssugananas 2 1(1-0-2)
Seminar in Software Engineering Topics 2
Roulefidessunou : L
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Theoretical studies in information and communication technologies under supervision of a

faculty member. A written report and oral presentation are required.

AN.20. 794 (953794) misaunuluiadaifnssugeananas 3 1(1-0-2)
Seminar in Software Engineering Topics 3
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Theoretical studies in information and communication technologies under supervision of a

faculty member. A written report and oral presentation are required.

AN.22. 798 (953798) N1SAUAINDESY 6 VUWNA
Independent Study
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AN, 799 (953799)  Imentwusueygyin 18 winein

Master’s Thesis
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