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TP1015 A wdengudwmsuimaluladansaumea 3(2-2-5)
English for Information Technology
TP1016  A1sdAn138aUDsn 3(2-2-5)
E-Sport Management
4. 3vnUszaunisalivndnviseannafnen laidesndn 7 wuaein
Wdenisewiisanguividedlivesndt 7 vdiein (FeninUszaunisal
aghslaegmia)
n. NgRIHNUsEAUNITIYITN
SHAIYN Fodwn wuaenn
CITO017  mswssnRnUszaunIsaligTnsuineinsaeuiamesiasinalulad  2(200)
AU
Pre-Practicum in Computer Science and Information Technology
CIT0018  n1sHnUsEaUNITallvIdNAUINEINIsADNRIMeSwazinalulad  5(500)
ANTEUNF
Practicum in Computer Science and Information Technology
%30
U, NANIMEUAFENY
SHAIYN Fodwn wu2enin
CIT0019  @ufafnwIAuINeINIsANN IR LaznAlulagansaume 7(700)

Co-Operative Education in Computer Science and Information
Technology

A. BuINIY AN ldiaendn 6 wulehn

idnAnwudsnseuluseividu 9 Mlaasuluuniingdesva ey
Juubivesnit 6 wilein lagligriusedmnneiTeulIwa.



3.1.4 WNUNISANEI

3.1.4.1 WHUNISISEU LUUIIVIINYINITADUNILADS
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Uil 1 nMansAnuil 1 miqenn | ngud | UJUA Aneaae
AULDY

GEN1003 |walulaBidviaifionisdeansuaznisiious 3 3 0 6
Digital technology for Communication and
Learning

GEN2001 |mwdsnguitenisiieans 1 3 3 0 6
Communicative English |

GEN3002 |famsnszs1vn 3 3 0 6
The King’s Philosophy

GEN3010 |nguanelutinusedniu 3 3 0 6
Law in Daily Life

CIT2001 |AadaA@nsa1vsuAauNImADS 3 3 0 6
Mathematics for Computer

CIT2004  |[gnnUnnssutazoinlsznaunouianes 3 2 2 5
Computer Architecture and Organizations

CSP1001 |mslusunsuAauiLmes 1 3 2 2 5
Computer Programming |

394 21 19 4 40
Falae /&Uandk = 63
Uil 1 aeamsinwnil 2 nidgfin | ngu) | UJUA AnenRae
AULDY

GEN1001 | Anemansiazatinmansiuginuszaniu 3 3 0 6
Essential Science and Mathematics in Daily Life

GEN2002 | nw1danguiiionisdoans 2 3 3 0 6
Communicative English |I

GEN3001 | walilaf 3 3 0 6
Good Citizen

CIT0001 |waluladiniounsnouiimes 3 2 2 5
Computer Network Technology

CSP1002 | sguudfumnng 3 2 2 5
Operation Systems

CSP1003 |lAsaasnatoya 3 2 2 5
Data Structure

CSP1004 | msamuiules 1 3 2 2 5
Website Development |

374 21 17 8 38

Falug /dUai = 63
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Ui 2 nMamsfnendi 1 niaefin | ngud | UHUR A
AULDY
GEN2003 | nwilvesienisdeansluanissud 21 3 3 0 6
Thai for Communication in the 21* Century
CIT2003 |uPaRdauaslsuIndndasen 3 3 0 6
Calculus and Analytic Geometry
CIT0003 | s¥uugudeys 3 2 2 5
Database Systems
CITO004 | NIFAATIZAUALDDNUUUTEUY 3 2 2 5
Systems Analysis and Design
CIT0005 | Mslusunsandiedng 3 2 2 5
Object Oriented Programming
CSP1008 | Msfinusasuavdenungelulasaeuinames 3 2 2 5
Circuit Description and Microprocessor Maintenance
39U 18 14 8 32
Halus /&Uai = 54
Uil 2 anAn1sAnuil 2 midghn | nge) | UJUA Anenaae
AULDY
GEN4006 |ngmunefiunisusenaue¥nlugndivia 3 3 0 6
Law and occupation in the digital age
CSP1005 [ mswmuiules 2 3 2 2 5
Website Development |l
CSP1006 ﬂ?iI‘lJiLLﬂiiJﬂ’e]ﬂJﬂ’JLG]@% 2 3 2 2 5
Computer Programming |l
XXXXX |3y nden 1 3 2 2 5
XXXXX |3y nden 2 3 2 5
XXXXX |3y nden 3 3 2 2 5
374 18 13 10 31

Falug /duasi = 54
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Uil 3 nMannsAnuil 1 miqein | noud | UQUa AneAae
AULDY
GEN2005 mmé’mqmﬁamiﬂizﬂaum%w 3 0 6
English for Careers
CIT0007 | dunuipenianesiazvaluladaisaune 2 1 3
Seminar for Computer and Information
Technology
CIT2002 | @dfdwmsuinine means 3 0 6
Statistics for Scientists
XXXXX | Fvwden 4 3 0 6
XXXXX |3 @en 5 3 2 2 5
XXXXX | 39 G9n 6 2 2 5
374 17 8 6 31
Halue &k = 45
Uil 3 nmannsAnunil 2 e gy | UHUR AneRaL
nn AULDY
XXXXX | 3w wden 7 3 2 2 5
XXXXX | 3w wden 8 3 2 2 5
XXXXX | 3w wden 9 3 2 2 5
CSP1007 | Afnssusansnas 3 2 2 5
Software Engineering
CSP1020 | lAsss1uanenmspeuiames 1 1 0 2 1
Computer Science Project |
3794 13 8 10 21
Falua /AU = 39
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Uil 4 anemsinwnil 1 miefin | nguf | UHUR e
AULDY
CSP1021 | 1AS99UANeINsABNNIADS 2 2 0 4 2
Computer Science Project |l
XXXXX | \@onias 3 2 5
XXXXX | \@onias 3 2 5
394 8 q 12
CITO017 | mswwsssRnUseaun1salignTwenu 2 0 200 0
Ingnspeuinesuazinalulad
ATAUNA
Pre-Practicum in Computer Science
and Information Technology
394 10 q 208 12
Hala /&Ua i = 220
i 4 anamsinendi 2 ij nae) | UHUA ANEAY
fin AULDY
CIT0018 N1SHAUTEAUNI TNV TNAIUINYINT | 5 0 500 0
AR ImBsLasnaluladasaumne
Practicum in Computer Science and
Information Technology
394 5 500 0
30
CIT0019 aniafnuIAIuINeINISABNRILADILAY | 7 0 700 0
walulagaisauna
Co-Operative Education in Computer
Science and Information Technology
374 7 0 700 0
#2149 /&A% = 500-700
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Uil 1 nannsAnundl 1 e v | UHUA Aneaae
nn AULDY
GEN1003 | walulaBidviaifionisdeansuaznisions | 3 3 0 6
Digital technology for Communication
and Learning
GEN2005 mmé’qﬂqmﬁam'ﬁﬂizﬂaum%w
English for Careers 3 3 0 6
GEN2003 | nmwilneifienisdeansluenissud 21
Thai for Communication in the 21st
Century 3 3 0 6
GEN3002 | M1ansnszsw 3 3 0 6
The King’s Philosophy
CIT2001 AMINANENTENUSUABNNIADS 3 3 0 6
Mathematics for Computer
CIT2004 | aaUnenssunaresausznounsuNInes 3 2 2 5
Computer Architecture and
Organizations
ITP1001 nslusunsudmsumaluladansaumne 3 2 2 5
Programming for Information
Technology
394 21 19 q 40

Falag /&Uavi = 63
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Uil 1 anemsinwnii 2 e ) | UHUR e
nn AULDY
GEN1001 | Ineneansuazpilnmansiudinusedniu | 3 3 0 6
Essential Science and Mathematics in
Daily Life
GEN2001 | nwhdanquiiienisdeans 1 3 3 0 6
Communicative English |
GEN3001 | watllosn 3 3 0 6
Good Citizen
GEN4006 | ngmunefiunisusenaue¥nlugadiva 3 3 0 6
Law and occupation in the Digital age
CIT0001 wialulagLAsednunauiLnes 3 2 2 5
Computer Networks Technology
CIT0002 AMseRNLUUAIURDUTEAULAY 3 2 2 5
Uszaumsaliugly
User Interface Design and User
Experience
TP1002 | weluladiiu 3 2 2 5
Web Technology
374 21 19 6 39
Falas /dUandk = 64
Uil 2 mman1sinundl 1 milghin | nge | UHUa Ay
AULDY
GEN2002 | mwndsnquifiontsdeans 2 3 3 | 0 6
Communicative English I
CIT0003 | szuug udeya 3 2 2 5
Database System
CITO004 | MFAATILRLAZODNUUUIZUU 3 2 2 5
Systems Analysis and Design
CIT2003 | wARARALAELIVIATIATIATIZN 3 3 0 6
Calculus and Analytic Geometry
TP1003 | KiuwaUnaiadu 3 2 2 5
Web Application
ITP1005 | AM3dANISLASTEABUNILADS 3 2 2 5
Computer Network Management
394 18 14 8 32
Falu4 /duav = 54
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, Anwen
Uil 2 nMannsAnunil 2 e nges (URUA| e
n AULDY
GEN3007 | anssnuzvasvudia 3 3 0 6
Competency of Graduate
CIT0006 | MswauweUwAlatuuugUnsaidoud 3 2 2 5
Mobile Application Development
TP1004 | pyusiumsanulaenfeveasaund 3 2 2 5
Information Security
XXXXXXX | Fviaen 1 3 2 2 5
XXXXXXX | A den 2 3 5
XXXXXXX | v wden 3 3 2 2 5
394 18 13 10 31
Halu9 /dUaii = 54
. Anwen
Uil 3 nMannsAnundl 1 e ngeq | UUR | dne
ne AULDY
CIT0007 | duuuipeniimesuazinaluladansaumne 2 1 2 3
Seminar in Computer and Information
Technology
CIT2002 | ad@dmsutininerans 3 3 0 6
Statistics for Scientists
ITP1006 | N15AAIAAIYIA 3 2 2 5
Digital Marketing
TP1007 | NSPUIUNNTTINALATINUHUNTHYINT 3 2 2 5
D9ANT
Business Process and Enterprise Resource
Planning
XXXXXXX | Fvden 4 3 5
XXXXXXX | 3giden 5 3 2 2 5
39U 17 14 12 34

Falug /&Ua A = 60
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Uil 3 nannsAnundl 2 e g | U4UA AneAae
ne AULDY
TP1008 | NSVAdDULALIUEBUTDNALIS 3 2 2 5
Software Testing and Verification
TP1019 | lassnuwmaluladansauna 1 1 0 2 1
Information Technology Project 1
XXXXXXX | v iaen 6 3 2 2 5
XXXXXXX | Jviden 7 3 2 2 5
XXXXXXX | A naandd 1 3 2 2 5
394 13 8 8 21
Halas /&Un i = 37
Uil 4 anemsinwil 1 e nuj) |UJUA Anenaae
nn AULDY
TP1009 maduiuszneunisinalulad 3 2 2 5
ANSAULNA
Information Technology
Entrepreneurship
ITP1020 Tassnuwmaluladansauna 2 2 0 4 2
Information Technology Project I
XXXXXXX | 39 d0nias 2 3 2 5
3794 8 4 8 12
Hoxx NSLMsELENUSEEaUNTARVITNAUY 2 200
CITO017 | Anenmspouianesuazinalulad
ANSAULNA
Pre-Practicum in Computer Science
and Information Technology
394 10 4 200 12
Walue /dUanik = 212




Ui 4 anamsinunii 2 ‘m:w nowl | UJUA ANIAY
nn AULDY
CIT0018 | n1sHnUsEAUNI T ITNAIUINGINTS | 5 500
pRuImesLazAlulagansauma
Practicum in Computer Science and
Information Technology
394 5 500
VD)
CITO019 | @nfa@nuIsuIne nspauiInesay 7 700
walulagasaumne
Co-Operative Education in Computer
Science and Information Technology
394 7 700

Falag /&A% = 500-700

3.1.5 A1B5UYSIYIVN
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AN93UE318791 (11ANUIN ¥) Laga1TInUTeulisusedvlundngnsiu
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ANUNIVINYINTTADUNUADI LAz NALULAD AN TAUWNA (NAKWIN )



3.2 Y9 fAunieuazAuqAivatensd
3.2.1 919138UszImangns

. - ANAUINTG - R d5an15fnwn ,;U ow‘j' fﬁwi“ aau‘
a9 ¥ - wwENa - REURA d1U13%80 . VGRIER) (Fluy/duan)
q N3 C Y nnsanwn | 2565 | 2566 | 2567 | 2568 | 2569
(1) 219138UsEIMANGAT WUUIVIINEINTTABUR AT
1 majﬂmﬂ Zjﬂfﬂmju 9719159 D.Eng. |Computer Science and Waseda University, 2562 9 9 9 9 9
Communications Engineering Japan
. [waluladdumesiiauavansaumne UNTINGIRBULIFIT 2547
MU, [IMeInN1sPeNRILNS anUuTI¥A L T91e 2540
2 |JwanmAiwa Wesd 919158 WA [IMeInN1sPeuRINs L INENdeLe 2550 | 9 | 9 | 9 | 9 | 9
MU, [IMeIN15ARURINDS anUus¥igL I 2540
3 |wgeyasal lauia 913138 W [naluladansaumeuaznisinnig wnInendesgelg 2548 | 9 | 9 | 9 | 9| 9
MU, [IMeIN15PENRINS aUuT¥A91e 2542
(2) 91138UsEAmangns wausdvimaluladansauma
1 [wenssddnd adau HYemans1a1sd | Use. |nsfinviuagmsiaunden UINIREIWANTeIe| 2555 | 3 | 3 | 3 | 3 | 3
@ wivwmalulad | ma [weluladaisaumea aodumaluladinszaen | 2541
ansauwme) wnanAamMIaInTE U
WU [IMEINTARNNINDT MeREAzensANG 2537
2 |wenguue auais 919159 ma. [waluladansaune UNINEIREIAYTEeE| 2556 | 9 | 9 | 9 | 9 | 9
WU, [Inenisreuiiames a0 iU eI 2546
3 |[W9EEN JUNIsnIn (919138 . [weluladasaunewasn1sinnis L INENaeL el 2546 | 9 | 9 | 9 | 9 | 9
MU, [IMeIN15PRURINDS LIMeENAeLs 2540
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3.2.2. 919138¢d0u

o o g U nel, AU
. 4 AUNUINIS - - d3ansAnen do So w
a1fu ¥9 - wnEna - AU d1913%1en v néu3a (Faluy/dansi)
N3 Naa1TY
M 5565 | 2566 | 2567 | 2568 | 2569
1 |u9ann@@esn wwes  [§Pemansnnnsd | wu [ssuukaen1sdans  [aandudadiadauuins] 2540 6 6 6 6 6
(@ inmalulad GREGIIRITG Aans
GREGPINIT
UAIYIVIINGINTS
ADLILADS)
2 |weaniBendnual ey |fiemansiansd | ma. [msdansansaume  |@ondudndiniam 2542 6 6 6 6 6
(EwvInalulag WAZSEUY UImsmans
GREGPINEL
UANYIVIINGINTS
ABLTILADS)
3 |u1edns Wvglitua 919158 wa. (welulagansauna  |unnIngraededinl 2547 3 3 3 3 3
KAYN1SIANIS
a4 |uwdia nauny HYemansnasd | Use. inalulagnisfnen  [unnInendesiudiune 2554 2 2 2 2 2
(EwIvInalulag
GREGPINIT
BUAIYIVINGINTSG
ADLTILADS)
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4. asdUsznaURERUYsTRUNTalnIAEUIY (N5EINeTY VideavRafne)

véngnsdalifiseivinmsiinuszaunisalindn vieandadnw elindnwldilenia
Seuiuszaunisaunisviinuasduaniudsenaunis lagdalieglunuinivianie nguivinn
Uszaun15alivniin Wseaniafiny) Useneumengugesdenay Ae nawdvinuszau nsalivan
waznguimaviadne daimunlvdnAnwinnaudosamefouazidonioulungslangumilaiios
nauifien TativdngnsldinToummamieulstuinAnwnowdriunmstinszaunmsainieaunu lng
i’]’mmiﬁauﬂﬁaauﬁLﬁumﬁﬁnw%%mimwmsﬁ’umi‘v‘i’mm (Cooperative and Work Integrated
Education : CWIE) senistvtindnwlafilenaseusiasiniuinueanuidvdnluiosdJofng uay
fuanudseneunsaing 4 maemszeznafidny dansifeunisaeunuuiunslasany (Project-
based Learning) ﬁaamﬂé’mﬁu%wLawwmawé’ﬂqm L'ﬁaiﬁﬁﬂﬁﬂwﬁlé’fl,ﬁmﬂwiL’%&JuﬁmﬂmaﬁNm
34 MudsdaaSunisihanuiluvssendldlianysslevdlunisdnfanssuusmsinnisuigusuiay
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vieaviadnuilududi 4 S1ua 90 Falus wagmswSenmnunieuvosindnyiluusagdul
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(1) ﬁﬂwﬂumiﬂg‘jﬁ’amumﬂamuﬂizﬂaumi paanauinlnuid1lalunannis
mmﬁﬂL?;IuiuﬂWiL%s;luiwqwﬁmﬂQﬁu
(2) ysun1sanuinssunuieln liuitgniniegsia lngldmalulagraufiames
WueSesdleleegnamunzay
a v o ¢ ° | v wvaA P
(3) fuyweduiusiaranunsavinausuiugaulas
(@) TszloUite 959987 Azl TAIUSITUVDIDIANT PABAIUAINITOUSUALLMINNY
A0UUIZNBUNIS I
(5) fAMUNATLUNITHANIDDN LaztAuAnas1sassaluldUselevuluaule
4.2 9291780
= a a = a a = ea =~
N1ANISAN®IN 2 VBIUNISANEIN 3 (NSLASEUNAUTZAUNITAUIYITN)
e ~ a ¢ a P ea = = a o
N1ANISAN®IN 2 VBIUNISANEN 4 (NSHNUTLEUNISUIVITNNTBANNIANYD)
4.3 AusuiiafuniiguneueniitaaiunsimLIANNkasinyz v Tnlag CWIE
lagn1sdanisiseunisasuidunsiauauikasinuedvdndndnw lagldnszuiunis
CWIE An8laRusuLa N UnUI891UenIuntadn1saavinduiinainudnla (MOU) diunwuuna
Aanudn & lunisafiunssuiu dedaluil 1) usen ledi-uan d1ia 2)u3en dnud legdu 911n
3) US¥m 1aaluuied 31dm 4) useniadnauiisy (Usewelne) 319 wag 5) uson ladadwa ras
Yoy 9109
4.4 A1SANLIALATANTI9EDY
Joduianiu 1 A1ANISANEN
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5. famuuaigafiunisiilassnunsenudse
Tofmunlunsvilassnunienuiss deududefiisatestunisdszyndinalulad
Aoufiames lusudiueg 9 Suiunisaeuiidesenmuenssunisaeulasedy wazs189IuATNL
anysaivedlassnunienuitedennznssunsasliitioondt 3 au Veddosdilassnuvienuide
MugULUULAYSTEE A TangnsivunoEaATsaTn
5.1 A1esulelagge
TinAnwniaudanneiesig 9 Alddnvnud dszgndltlunsinlasanudenyide
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5.3 97417281
AMAMSAnET 2 vasUnsdnudl 3
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lassumalulagansaume 2 2 nuein
5.5 NSLASEUNTS
finsivune1a1sefivsnenlassunsenudsy wasdilusnslddiusne nsdavhduiin
nslmUIne Thdegatmansfefulassnuvdenuidomaivled wasuiudgdliiuaiowae
SnisilsnedlassnuniosAdladnen
5.6 N3EUIUNTUTLLLUNE
Usziiunaannmnufivtilunmsilassnunienuise fduiinluauelidiuinuilaeg
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namnwasnsdeans
navINYveAansuardRNmans
nAvIYIANNITUAZIER AT IINYETIn
NI NANIE 87 efin
1. Avuny
2. WYURTIININMIABUNAADS
2.2 I uaNIAU
1) NAUUTHAUAUBIFANTUAY SEUUANTAUNA
2) nguwmeluladifionuusend
3) nguwAluladuazisn1svnsvenius
a) naalassadsituguessyuy
5) nussawifuazannenssunesiiames
2.3 Jyuden
3. wvusivunalulagansaumna
3.2 I uanizanu
1) NANUIHAUAUDIANITUATTEUUESAUNA
2) ngpumaluladifonuyszynd
3) ngamaluladuarIEn1smereniuag
a) nelassadefiuguvesszuy
3.3 3y uden

a 2 fa = < a = R ' [ a
4. v RnUszaumsalivndnviseawnadnelddesnit 7 wuaein

a = = Y ' 1 a
wunIv RN biteanin 6 nuqefin

12

12

41

27

47

21

ngin
nhgin
ngin
nghn

NUWAR

wiaefd

5 wiihein
9 wein
12 iein
12 iein
3 Wi
wUWNA

Veint
11whefn
18%u18An
12%u18An

6uihein
wiqefina

Anwvilu ndngnsuiuuss
2563

2. USuandnuauniag
finTn a9anLAY 138
mheAndu 123 mhefa
(@anas 15 miein) ilold
A0ANABINUTIUIUNUNEAR
faxuﬁ‘?wmmmmsﬁmmsyu
nangmIszAuUInyay1es
WAl 2558 UarNINIFIU
AanAiENUTINIAeNNImeS
W.A. 2552

3. Ynlaseadenedvndu
nauiniiaenndesity
YOMVUAYBIINTIY
AN IYIABUN AT
W.f. 2552
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wmnadvdnenall 30 waefn

s lunuandvnsineialulng

1) nguivadinanans Imermansuaznalulagliizeulidosnda 6

wuIwnA

- UeAuiBeu 1 5193 9w 3 vdaeda T

GEN1111  AnerransiazadamansluiinUszdniu 3(3-0-6)
Science and Mathematics in Daily Life

- onBeuanseinlavmileeluiisnlidesnin 3 misefin

GEN1112  wialulafansaumeiienisdomsuaznisieu;  3(3-0-6)
Information technology for Communication
and Learning

GEN1113  guniwiiieTin
Healthy Life

2) nguivanwuaznsdeans MWiGeulidesndn 15 misein Tneidu

edviduisunivndeil

3(3-0-6)

793VINWIDINGY IIUIU 12 Wi

GEN1121  msfeansmwdanguilosiu 2(1-2-3)
Fundamental English Communication

GEN1122  mslisunwdsnguludiauszdriu 2(1-2-3)
English Writing in Daily Life

GEN1123  mserunwdnguludiadszdiu 2(1-2-3)
English Reading in Daily Life

GEN1124  viadlandian1wsangy 2(1-2-3)
English Language as Windows to the World

GEN1125 mmﬁmqmﬁam%w 2(1-2-3)
English for Careers

GEN1126 mmﬁmqﬂuﬂmswﬁ 21 2(1-2-3)

yuandvfne il 30 vdaehn
sre3v1 lunnandgnisanuna luTvs
1) nguivadinanans mermansuazinalulagliizeulidosndt 6
wUWAR
v v o e C A wy
- Jeruieu 1 5183w 3uau 3 wdaein laun

GEN1001 guawiiiedin 3(3-0-6)
Healthy Life

- ThdenZunnmeivweluisnduu 3 wizehn

GEN1002 gunmiiledin 3(3-0-6)
Healthy Life

GEN1003 aluladdviaifionisdeansuazmiafoud  3(3-0-6)

Digital technology for Communication and

Learning
2) nquivinrwiuaznisdeansliiFeulsidesndn
12 wuaein
-UeAuiBaY 91uau 9 wiaehina

GEN2001 nwidsnquiitenisdoans 1 3(3-0-6)
Communicative English |
GEN2002 nwidsnquiiienisiesns 2 3(3-0-6)
Communicative English I
GEN2003 mwnlneifiontsdeansluamssuil 21 3(3-0-6)
Thai for Communication in the 21st
Century
-Thden3euamnsedndelull s1uau 3 mizeiin
GEN2004 nwndanquiiietnguszasdinisivins 3(3-0-6)
English for Academic Purposes
GEN2005 mmé’aﬂqmﬁamwﬁmaum%w 3(3-0-6)

English for Careers

9¢1
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English in the 21 Century

1839w ine 1w 3 vulehn
GEN1127  amwlnewiensdeansluanissen 21
Thai for Communication in the 21°' Century

3(3-0-6)

3) nguivuyveAansuazdeaumand Thseulidesndt 6 wiiefn
-UsAUIEY 1 5797397 39U 3 wdleia launa
GEN1131 waldlesd
Good Citizen
o o a a = K %% ' ' a
-@ani3eu ansneivnladvnilsseluiidnlidesndn 3 wiledn

3(3-0-6)

GEN1132  AdTmusssu 3(3-0-6)
Cultural Way

GEN1133  USweynmsghanesies 3(3-0-6)
Sufficiency Economy Philosophy

GEN1135  gunsvasnaassa 3(3-0-6)
Creative Aesthetics

GEN1136  msiileskazngusnelan 3(3-0-6)

World Politics and Laws
GEN1137  aussausveUndia 3(3-0-6)

Competency of Graduate
4) nguivysannisuazistuaiivwinesidalieulidesndn 3 wine
AnlAdoniseuainyeivilaivilineluil

GEN1141  nmiseanfdsnesiie®dn 3(3-0-6)
Exercise for Life

GEN1142  wasnuiunsaniuiie 3(3-0-6)
Energy and Life

GEN1143  Uszananondeu 3(3-0-6)

ASEAN Community

GEN2006 nwn3usiontsdeansidesdiu 3(3-0-6)
Chinese for Basic Communication

GEN2007 mmzﬁﬂwﬁamaﬁaawnﬁmé’u 3(3-0-6)
Japanese for Basic Communication

GEN2008 nwmaiitentsdeansidesdu 3(3-0-6)
Burmese for Basic Communication

GEN2009 nwnnwdifienisaeansitesdu 3(3-0-6)

Korean for Basic Communication
1 a I3 o/ Y IR . 1 a
3) nquaﬂlﬂuuvﬂmamu,azaaﬂuﬂﬂaﬂﬁWLiﬂulmuaﬂnaﬂ 9 %U8ANA
- UsAuBeu 1 5187391 371U 6 nuaena laua

GEN1131  wadlosd 3(3-0-6)
Good Citizen
GEN3002 fansnszs1vn 3(3-0-6)
The King’s Philosophy
- deniBeu Mnseivideluisnsuay 3 winein
GEN3003 38Tmusssu 3(3-0-6)
Cultural Way
GEN3004 USweyivauasughanaiiies 3(3-0-6)
Sufficiency Economy Philosophy
GEN3005 gunieasnaassa 3(3-0-6)
Creative Aesthetics
GEN3006 msiiledwaznguunelan 3(3-0-6)
World Politics and Laws
GEN3007 aussnusvesUudin 3(3-0-6)
Competency of Graduate
GEN3008 Uszanpuendeu 3(3-0-6)

ASEAN Community

XA
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GEN1144

GEN1145

GEN1146

GEN1147

GEN1148

GEN1204

GEN1206

GEN1207

GEN1209

GEN1210

nadleanisunasesveding

Thai Politics and Government
ngvsnefeiuinlszdiu

Law in Daily Life

Ms¥winiunisdeans

Communication Literacy
maduguszneunsluwniasugiofivey

Entrepreneurship in Special Economic Zone

Funndenlulantagiu
Environment in Today’s World

a oA a E
ANYIAUNDNNTEDE1TUDINU
Chinese for Basic Communication

. < o E
MBEYYULNONTHOETLUDIAU
Japanese for Basic Communication
Mumsiensdeansilawiu
Burmese for Basic Communication
MunaLien1sdeansiliowmu
Korean for Basic Communication
Mulgaunuiienisdeansilawu

Vietnamese for Basic Communication

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

GEN3009

GEN3010

GEN3011

ﬂqiLﬁﬂﬂﬂ’]iﬂﬂﬂiﬂﬂlﬂﬁl

Thai Politics and Government
nguneluginyszaniu

Law in Daily Life

finwediin

Life Skills

3(3-0-6)

3(3-0-6)

3(3-0-6)

4) nguivysannisuaziEtuaswinusidnliseulidesndn
3 wiagin THdoniSeunnseinlaivmiseludl

GEN4001

GEN4002

GEN4003

GEN4004

GEN4005

GEN4006

GEN4007

GEN4008

GEN4009

mseenmdineiiie?in

Exercise for Life

wasuiunsAIUTIR

Energy and Life

ns§wihviunsdeans

Communication Literacy
maduduszneunsluwniasugiafivey
Entrepreneurship in Special Economic Zone
danndenlulantagiu

Environment in Today’s World
nguanefiunsysznevedwluyafiva

Law and occupation in the digital age
auBifiovannin

Meditation for Life Development

uywe ey LAsugNakaznI TR

Human, Society, Economic and
Development
Imenafiensimunviesdutunisuinisdeey
Voluntaring for Local Development and

Social Services

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

8¢t
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11.1 RUIAIVUANIZLUVUS
F¥1Anerardansluga
@1UYNINYINNT

VUINIVUANIE 1713V INBINTTABNRADS 102 vuefn

Fumny
CIT1001

CIT1002

CIT1003

CIT1005

FY1UIAY
CIT1535

CIT2534

CIT3534

CIT3901

ClT4536

CIT5601

CIT5602

CIT5603

WARARALATLIVIANIAIATIZN
Calculus and Analytic Geometry
ARAAERSAEATA

Discrete Mathematics
adfamsuinInenmans
Statistics for Scientists
AMIMUIUTIF DY

Numerical Computing

Sanesfiuuaznmaiuiany
Algorithm and Flowchart
EANNIRNEIRE

Operation Systems
miﬁ&umLLawwaLﬂﬁT'uuuaqUﬂizﬁm?{auﬁ
Mobile Application Development
fFunuraluladaouiines
Seminar for Computer Technology
Tassnsin@nw

Senior Project

N3LUTUNITIT0g

Object Oriented Programming

@ I3 (2
Asnauuled 1
Website Development |
mswamuled 2

Website Development |I

12 wuaein
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

47  wu2enn
3(2-2-5)

3(2-2-5

3(2-2-5)

2(1-2-3)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

YUINIVUANIE WIUIIVIINBINTSABNRINBY 87 wirefin

FyNY

12

CIT2001 mdnAtdnsEvsSUABNAILADS

Mathematics for Computer
CIT2002 @dddwmsuinInemans

Statistics for Scientists

CIT2003 upaASALAZIIUIANAILATIEN

Calculus and Analytic Geometry
CIT2004 @otmenssuuasesAusynaunouines

Computer Architecture and Organizations

A naniginu 41
1) nguusziuiuasAnIsuazsTUUATEUINA

ClITooo4

cITooo7

AMTIATIEAULAZOBNLUUTEUU
Systems Analysis and Design
Funuwrsuiaumesuaviialulad
A13dUNA

Seminar for Computer and

Information Technology

2) nguwmalulaginanuussynd

CSP1004

CSP1005

CSP1020

CSP1021

@ =3 (3
AL Iuled 1
Website Development |

@ =3 (3
AsnauIuled 2
Website Development Il
Taseudnennsaeufinmes 1
Computer Science Project |
TAssuingInsrauNRInes 2

Computer Science Project |l

NUBAR
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

wiqehin
5 Ruwnn

3(2-2-5)

2(1-2-3)

9 wiwAn
3(2-2-5)

3(2-2-5)

1(0-2-1)

2(0-4-2)

6C1



=p

NANgAsLAY

VANGATINEIAEATUINN H121IV1INGINTABUNUADS
nangasmerransingia avndvunalulagaisaumna

UFuuge w.e. 2560

nangns USuuge w.e. 2565

winnalun1susuls

SCT0001

SCT0002

SCT0004

SCT0005

SCT0006

SCT0007

SCT0008

SCT0010

an1tpunssuuazesfusznounaiines
Computer Architecture and Organizations

lassasnadeya

Data Structure

sruuMsAemstoyauasiaietignauiames

Data Communication and Computer
Network
ANUUAAAYVDIENTAUNE
Information Security
Aennssugoniuwls

Software Engineering
ANTIATILILADDARUUTYUU
Systems Analysis and Design
sTUUgIUlaya

Database Systems
AslUsuATUATARNAIMDS
Programming Language

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3) nqunaluladuazisnsnieaniwas

CITO005

CSP1001

CSP1006

CSP1007

nslusunsudeing

Object Oriented Programming
nslusunsuAsNRames 1
Computer Programming |
ﬂ’ﬁi‘diLLﬂiMﬂ’]‘lﬂ’lﬂE]iJﬂ'JLﬁlE]%Z
Computer Programming |l
Amnssugensns

Software Engineering

4) ngulATeEIINUFIUVRITTUY

CIT0001

CIT0003

CSP1002

CSP1003

waluladin3ediensuianes
Computer Network Technology
szuugIudeya

Database Systems
EANNIEIRE!

Operation Systems
lassasnedoya

Data Structure

5) ngugsauasuazanlnenssuneuiames

CSP1008

M3ANYINATWALYRUUNTY
lulasreufiumes

Circuit Description and Microprocessor

Maintenance

12 wuqenn
3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

12 wuiqena
3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3 WUBAR
3(2-2-5)

0et
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a =
YR 3N

36

woniSeus1eivseluillddesnii 36 miieia

ClT2201

CIT2206

ClT2539

CIT3508

CIT3510

CIT3514

CIT3515

ClT3518

CIT3520

CIT3522

CIT3526

CIT3527

CIT3529

NMENERAZASEsTINNIImAlLlaga SauwmA

Laws and Ethics in Information Technology

Ufduiusseninauyvduaraeuiimes
Human Computer Interaction
szuuAmNlaniLA3aYY

Network Security
ABNNILMDSTIVDDNLUY

Computer Assisted Design
nsUszendldnukeniudy
Programming Application for Animation
Aulwesia

Web Service

Yayausehvg

Artificial Intelligence
MMIARUTUIUATUUULATY
Network Programming
AMFIBANTUNY

Operation Research
n15UsTUIAHANIN

Image Processing

nsvimilesdeya

Data Mining
seuuUfURn1smIuANATaY e
Network Operating System
walulagnsduAutaya

Information Retrieval Technology

WUWAN

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

a =
AYaan

27

danseusieivseluillddeenin 27 wiiwdn

CIT0002

CIT0006

CITO008

CIT0009

CIT0010

CIT0011

CIT0012

CIT0013

CITo014

CIT0015

CIT0016

CSP1009

nseenLUUdIuRsUTEAULa UTEaUNISal
Augld

User Interface Design and User
Experience
nsWaweUnAiuugUnTaledeui
Mobile Application Development
My UNaRTULUAaTIA
Cloud Application Development
Sumediinvesassnds

Internet of Things
MsusmIsgudeya

Database Administration

wilostoya

Data Mining

nsdanisteyavuinlvgy

Big Data Management
nsFeuivenies

Machine Learning

nsadnstoudiutu

Animation Creation
syuuAMUUaRRfEAs o

Network Security

waluladudeniau

Blockchain Technology
MTAATIEUALRONUUUTEUULTIIRG
Object Oriented Analysis and Design

WUwAR

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

1el
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CIT3535

CIT3536

CIT3537

CIT3538

CIT3539

CIT6001

CIT6002

CIT6004

CIT6005

CIT6006

CIT6007

CIT6009

m'iu%migﬂu%aaga

Database Administration

Mralesdu

Digital Fundamental

AT

Game Development
msasneulwass

Compiler Construction
miﬁﬂ‘mNﬂmam‘auﬂﬁﬂaﬂ,ﬂmauﬁuLm@%
Circuit Description and Microprocessor
Maintenance

AIWRIUNITEUUATAUNA

Information System Development
MsNUTNALISEIng

Object Oriented Software Development
ﬂ’]iﬁ@uu’]LL@WWéLﬂ%ﬂUu%ﬁ’]'ﬂﬁ

Cloud Software Development
nM3dnmsteyavuinlng

Big Data Management
Sumosiinoensd

Internet of Things

nsiFouiveaaies

Machine Learning
MsInNSA3UILADNRINDS

Computer Network Management

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

1(0-2-1)

CSP1010

CSP1011

CSP1012

CSP1013

CSP1014

CSP1015

CSP1016

CSP1017

CSP1018

CSP1019

ATNRIUITEUUENTAUNA

Information System Development
AMSIUIUATUIZUUINLRUN T NN T UBIANS
Enterprise Resource Planning System
Programing

sruuUURnsinTedng

Network Operating System

AL UTUASHULLAT Y
Network Programming

ATRRIUILNY

Game Development

Huwesia

Web Service

wealulagn1sduAutoya

Information Retrieval Technology
arufidosunsinensdeya
Introduction to Data Science
NSUTELIARRN N

Image Processing

Yayayusehng

Artificial Intelligence

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

el
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JuilnUszaunsallvndn wizeannafne
idenGeuiisangaivifeslitesnit 7 niefn
(Fonflnusvaunisaiedndlaegnamil)
ngudvEnUszaunsalivadn

JylnUszaunisalivndn wseannadned
IideniGeuiisanguiviedldvesndt 7 misefn
(Fonflinusvaunisaiesndlaegnmil)
ngudvEnUszaunsalivadn

CIT4803  nsmssinUszaun1salinTnauineInis 2(90) | CIT0017 mswasulnUszaunmsalliennsiuineinis  2(200)
ABNAILADS pauwesiazmaluladasaume
Field Experience in Computer Science Pre-Practicum in Computer Science and
CITagod  nstnUszaunsaRnvInauineinsmeuiames  5(360) Information Technology
Field Experience in Computer Science 0018 nasHnUszauniIsallg1ITwaiuineanis  5(500)
%38 pauwesiazmaluladasaume
nguIYEnnaRne Practicum in Computer Science and
CO4809  a@nnafnen 7(450) Information Technology
Co-Operative Education %390
Iy udeniaslivesndt 6 widein ngadvIEvnaAny
CIT0019  annafnwIuiIneIn1sreuiwmesuazimalulad 7(700)
ANTAULNF
Co-Operative Education in Computer Science
and Information Technology
yndvndenaslitesndt 6 witein
11.2 ¥uIA39LanIg LI [Bundgawie deiivuvaluladgaisaume 102 vuaein wURIV RN wuIvunaluladaisauma 87 wuaein
Iunelulagensaume | Iuwnu 9 wiaehn Fvnu 12 wiawnn
1101 adinenanidmiumnaluladasaune 3(3-0-6) | CIT2001 Adiaranidmsuaouitanes 3(3-0-6)
Mathematics for Information Technology Mathematics for Computer
CIT1102 adddwiuwmeluladansaumne 3(3.06) | CIT2002 adddhwiutiningens 3(3-0-6)
Statistics for Information Technology Statistics for Scientists
SCT0001 anninunssuuazesrUsznauAuiimes 3(22-5) | CIT2003 unagedauazisvIncedinszy 3(3-0-6)

Computer Architecture and Organizations

Calculus and Analytic Geometry

eel
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47 wuwin
3(2-2-5)

A ANITAU
CIT1535 gane3unarn1SuuRIeIu
Algorithm and Flowchart

CIT2201 nQuneuazasesssumMavAlulagasaume 3(3-0-6)
Law and Ethics for Information Technology

CIT2206 Ufduiusseninuysduarnouianes 3(2-2-5)
Human Computer Interaction

CIT2534 syuudfuRng 3(2-2-5)
Operation Systems

3211 i%UUﬁ’]iﬁumﬂLﬁlﬁ)ﬂ’ﬁﬁﬂﬂ’ﬁ 3(2-2-5)
Management Information System

CIT3208 n1sUImsiasinIswazinaluladeansaume 3(2-2-5)
Project Management and Information
Technology

Q173210 Tassnumalulagansaume 3(2-2-5)
Project in Information Technology

(173902 dunumaluladasaume 2(1-2-3)
Seminar in Information Technology

CIT5602 nswmwnIules 1 3(2-2-5)
Website Development |

CIT5603 nswmwnIules 2 3(2-2-5)
Website Development I

SCT0002 lassasnadeya 3(2-2-5)
Data Structure

SCT0004 szuuMsdeansteyauazinietionenfiames 3(2-2-5)

Data Communication and Computer Network

CIT2004 @anUmenssunazesnusznounsuianes 3(2-2-5)
Computer Architecture and Organizations
wausdvnnalulagansaumne
Aruanizau 47 niuaein
1) nguUsAUAIUBIAN LA SEUUATSEULINA 11 vl
CITO004  NITIATIZMLAYDONLUUTTUY 3(2-2-5)
Systems Analysis and Design
CIT0007  dunuineuinesuasinaluladansaumna 2(1-2-3)
Seminar in Computer and Information Technology
ITP1007  NIEUIUNITTININAZNITINUNUNSNEINT 3(2-2-5)
09ANS
Business Processes and Enterprise Resource Planning
mP1009  msbuduseneunisimaluladansauwme 3(2-2-5)
Information Technology Entrepreneurship
2) ngumaluladiieauuszgnd 18 wiasfin
CIT0003  szuugiudeya 3(2-2-5)
Database System
CT0006  msWauLeUNARTuULgUNTailedoud 3(2-2-5)
Mobile Application Development
ITP1003  uuoundindu 3(2-2-5)
Web Application
ITP1005  AS4ANSIASDT1EABURILADS 3(2-2-5)
Computer Network Management
ITP1006  N1TRAIARINA 3(2-2-5)
Digital Marketing
MP1019  lassnumeluladansaumne 1 1(0-2-1)

Information Technology Project |

pel
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SCT0005 AUUABAALUBIATAUNA
Information Security
SCT0010 N1slUsuATUAIIADNTILADS
Programming Language
Jyuden
donSeuseinseluihitesnit 39 miswin
CIT3508 AouiMastILRONLUY
Computer Assisted Design
Q3510 nsUszendlduuauiimdu
Animation Programming Application
CIT3511 szuvatvayunsinaula
Decision Support System
3512 szuuiifenny
Expert System
CIT3513 mswidvgoidnnsednd
Electronic Commerce
CIT3523 syuvansaunagiieans
Geographic Information System
CIT3526 Msiuvilestoya
Data Mining
CIT3527 szuuUfUinisAIvAuesaUne
Network Operating System
CIT3535 MI3usmsgudoya
Database Administration
Q73542 waluladuniseuseulal
Online Learning Technology
5601 Mslusunsudedng
Object Oriented Programming

3(2-2-5)

3(2-2-5)

39 “U2wAN

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

ITP1020  Tassuwmaluladansaune 2
Information Technology Project I
3) nqanAluladuazisn1snisganiwas

2(0-4-2)

12 wuqenn

CIT0002  n1seenwUUdIURBUTEEULaTUSYaUNTal 3(2-2-5)

ugld

User Interface Design and User Experience

TP1001  AstUsunsudmsumaluladansawne

3(2-2-5)

Programming for Information Technology

TP1002  wiAluladiiu
Web Technology
ITP1008  MISVAEDULATIIUADUTONALIS
Software Testing and Verification
1) nqalassadraugiuvasszuy
CIT0001  weluladip3etisnoufiames
Computer Networks Technology
TP1004  AnusiumsemUaensievesasauma
Information Security
v ndan
BonSeuneiveeluillddesndn 21 wmiedn
CIT0005  NslUSUNTILTIng
Object Oriented Programming
CIT0008  MIsWALILOUNAIATUUUARTIA
Cloud Application Development
aT0009  Buwmesidnvesassnds
Internet of Things
CIT0010  Msusmsgudeya

Database Administration

3(2-2-5)

3(2-2-5)

6 wiwin
3(2-2-5)

3(2-2-5)

21 28N

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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CIT6001 NISHAIUITEUUIUAITAUNA 3(2-2-5)
Information System Development

CIT6002 NSHMUILONALITLTITNG 3(2-2-5)
Object Oriented Software Development

CIT6003 mseonuuuliules 3(2-2-5)
Website Design

CIT6004 nswamwenNAATuULAA1IA 3(2-2-5)
Cloud Software Development

CIT6005 M3dnmMsdayaruinlvg 3(2-2-5)
Big Data Management

CIT6006 Bunesiiinoensed 3(2-2-5)
Internet of Things

CIT6008 s¥UUTINIBINTY 3(2-2-5)

Business Intelligence System
CIT6009 N5IANISIAIBTIUABUNIADS 1(0-2-1)
Computer Network Management
JylnUszaunisailvndn viseannafne
TidenGeuiisanguivfieslitesnin 7 wiefn
(FonfinUszaunisaiegslnognanila)
nguIvIEnUszaUNIAIIYI TN
Taso1  mswsessiEnuszaunsaimndneaumelulad 2(90)
ANTAUNF
Field Experience in Information Technology
Tago2  misHnUssaumsaRudnsmumaluladansaume  5(360)
Field Experience in Information Technology
%38
nguIvIEniANEN
04809  annafnw 7(450)

ClToo11

CITo012

ClTo013

ClToo14

CIT0015

CIT0016

[TP1010

[TP1011

[TP1012

[TP1013

[TP1014

[TP1015

[TP1016

wmilasdoya

Data Mining
nsdan1steyavuinlvgy
Big Data Management
nsFeuiuenaies
Machine Learning
nsadueiliudu
Animation Creation
syuuAMUUaRf A0
Network Security
waluladudenivy
Blockchain Technology
msmdlvddidnnsedind
Electronic Commerce
msasadeniva

Digital Media Creation
AnaRuAdA
Cryptocurrency
nsdanslggunuasladaningd

Supply Chain and Logistics Management

J¥UUFINITIRTeL

Business Intelligence System
awsangudmsumaluladansaume
English for Information Technology
nsdnnsdaleasn

E-Sport Management

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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Co-Operative Education
vuandrndeaniasliddesndn 6 wihein

FuinUszaunsaiivatin wiseaunafinun
WideniSowiisinguivnieilidesndt 7 wieia
(FonilnUszaunisalogdlaetrmil)
ngudvHnUszaunsalivadn
CITO017 nsm3eNinUssaunsalign@nwanudneanns  2(200)
poufmesuagwmaluladansaune
Pre-Practicum in Computer Science and
Information Technology
CIT0018 n1sHnUsraun1TallvNTnea1uine1nis  5(500)
poufmasLazmaluladansaumne
Practicum in Computer Science and
Information Technology
%38
nguIYIaunAn
CIT0019  annadnwAuIneINIsApNRImeswavmalulad 7(700)
ANTEUNF
Co-Operative Education in Computer Science
and Information Technology
wundvndentaskidesndn 6 wuqein

12

AND5UNYIIUIYT SHETIWIVN

1o

12.1 WIRIVIINGINITABUNAADS 183V el lunaanIvaniz ngulrIwnuTINI 1 518381 A195UIEI183Y) Inaiaall

CIT2001  pdaAansdnsunouiunes 3(3-0-6)
Mathematics for Computer
Aanuduiiusuasileidu wn assnaians figadaydu ssuudwau sty A
— -
gy nswl wazauld
Relations and functions, sets, logic, boolean algebra, number systems,

counting, probability, graphs, and trees.

o Yo o - v o
dieliminAnudinnuiieaiu
adlnAansdusunouiunes

YA
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12.2 wyuddrunalulagarsaumea iusedgivdlunuinivianis ngudviunudn

[

YU 4 5187391 AeSUIes18V Tnsineil

CIT2001  pdaAansdniunouiunes 3(3-0-6)
Mathematics for Computer
Anudniusuagiaidy 1we assnaand fvadaydu szuudnou nmstu ey
ezl ns v wazdulsl
Relations and functions, sets, logic, boolean algebra, number systems,
counting, probability, graphs, and trees.

o 9o ot - v o o
dieliminAnuniinnuiieaiu
adladransdusunouiunes

anoe @ W

CIT2002 afipdmiutinine mans 3(3-0-6)
Statistics for Scientists
mwitﬁmﬁumﬁﬁaﬁlﬁwﬁimm anuiazdulaznisuanias anudnaziduves
fulsduainlireiouassoiion mauanuasesihadn nisuszame N3
DONUUUNITNARD A NITVAFOUALNRAFIY N1TATIZINITaNnRELTAE R
Introduction to descriptive statistics, probability and probability distribution of
discrete and continuous random variables, distribution of statistics, estimation,

experimental design and hypothesis testing, simple linear regression analysis.

< Yo = = v o
LWBIMUﬂﬂﬂH']iJﬂ'J’]QJELﬂ?J'mU

adndusunInedmans

CIT2003 uAaARALAZTVIAGAIATIEN 3(3-0-6)
Calculus and Analytic Geometry
flaidu adauazainudeiilosesiladdu nmsmoyiusvosileiduiivada uag
flaffueids nsUssanduesoyitus lsadediereidesdu suiinfadesiuuas
myUszend
Function, limit and continuity of a function, differentiation of algebraic
functions, the derivatives of transcendental functions, applications of derivative,

analytic geometry, integrals and their applications.

- vy o a v o
dieliiSeuiinnuiurandauas
LSUVIAEAIATIZH
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CIT2004 aardnenssunazesiusznaunoufinmes 3(2-2-5)
Computer Architecture and Organizations

arudiesiuieatussuunouiomes dwdszneu msviay wazmsideusio
YoIMEUTTIANANEN THIBAIUAN MIEAIINNNANAMIERSKATATING ML
& ames amﬁmﬂﬂﬁumiaammu‘@@ﬁﬁﬂLLamﬁm“ﬂyamva N53nIzUUABLTIADS
WUUTIY NsdRsTuUMbeUsznanavateynn1suszaaa nsvineuwuuludlad
lawesinsans anrlinenssuvesmiisdszunanataznuruaudwuuaig 9 lu
powmainify Tinta uavgunsalrosiamesuuunnwiiteuldlutlagiy

Fundamentals of about computer systems. Components and operations of
the central processing unit, control unit, arithmetic and logical unit, instruction
unit, register and connection of such unit. Instruction set design architecture and
data type. Increasing processing efficiency, parallel computer systems,
systematization of multiple processors, pipeline operation and hyper trading.
The current central processing unit architecture and memory architecture in

desktop computer, notebook and portable computer.

o vy a v o
disligSeuiinnuineiu
aninenssuuazesdusenau
ABLAIADS

12.3 4AuINIIMEIMIABNNALS lius1dv Indlunuindvianie nguiviamzaudiulu 5 $183¥1 AesuIeTIe v Inaifedl

o

CIT0001 wialuladiniotnsnauiiunes 3(2-2-5)
Computer Network Technology

anudifesuintumalulatieietiorouiiunes suuuumsideusoweietng
denansuazgunsaiia¥edns uuudiass OSI wuudiass TCP/IP an1ilnenssuns
auuuuglduinsuay {iuins Wslaeea vinsuudumesids msudmsdanis
wiete mutunsuasadilunisliiedetns msldveniuassianniete uazns
Hiedosflonmaaoutiginuiaiore

Fundamentals of computer network technology. Network connection
scheme, network media and devices, osi model, tcp/ip model, client-server
architecture, protocol, internet services. Network management, security of using
the network. Using network simulation software and network maintenance
monitoring tools.

o v o o2 a v o 9
dieliminAnuniianuiineaiv
wialuladinsedny
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CSP1020 lassnuidngnisaaufiames 1 1(0-2-1)
Computer Science Project |

miﬁﬁmmfmﬁ%miﬂamﬁuma% imﬁﬂmiﬂixqr\ﬁumﬁmaxmﬂﬁﬂﬁmm‘iau
17 IAUIATINUMEINEINMIABNTBAES NMSNUMUITIANTT. Maloulassanu
msiauelasIy MsNWEUAILINNIT MFIRTIZRLazeRNLUY JavhsienuLay
dEuoHANU

Applying knowledge in computer science and the apply concepts and
techniques to develop computer science project, literature reviews, project
proposal writing, project proposal presentation, project planning, system
analysis and design, report and presentation.

dieliiSeulivinisussynd
AnusnaglAFeuTan Ly
lAsumeinensaenfinnes

CSP1021 Tassuinenisaaufiames 2 2(0-4-2)
Computer Science Project Il
Tesanusaidissnnlassmidnenisaesfinees 1 Waulsunsy viessuuliiade
anysal uazanansaldonulias davimenu way duauslassnu
The project continues from computer science project |, development and
usability of the program or system completely, report and project presentation.

a Yy PRy °
WelvSsuldinmiwasinaue
TAssnumsinemsneNiames

CSP1001 nslusunsuneufiunes 1 3(2-2-5)
Computer Programming |

LLmﬁm%u'u‘ﬁugﬂwumﬂﬁL"ﬁEJuIU‘;LLni:J UM uaswiiivesdanes iy ms‘tjiwmﬁ
Fanesiiu naliansvaaeuiarasrmdeianainveslusunsu dulsuazyiinteya
Anav waznisimuaat n1slsunsulassasawuuanu Tassasisiuunadon uaz
wuuign faifusazmsiiaed waRnvesnsiouin ozsd

The concept of programming, the roles and functions of algorithms. application of
algorithms, testing, error detection and grammar correction, variables and data types,
expressions and configuration. sequence structure programming, alternative and iterative

structures, sub-programs and passing values, the concept of recirculation and arrays.

YIUINTIEIV SCTO010 N3
TUsunsuntepeuiamesiv
518391 CIT1535 danesiiuuag
mMadeuden uaziiinsedune
Fwludiuveanivdingy

CSP1006 n1slusunsuneufiunes 2 3(2-2-5)
Computer Programming Il

sUnuudaneIfinuaznsuidym n1sinseRdaneiiin inalianisvageuuay
asramdeRanainvedusunsy lassaiudeyauvudutou asldaulausis nns
Waunsy ieufdamiidudeu

Algorithm patterns and solutions, algorithm analysis techniques for testing and fault
detection of the program, complex data structures, using the library and programming to
solve complicated problem.

- vy a v P
dielidSeuiinnuinedunis
TUsunsumoufiamesiiioundeym
Pdudou
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12.4 wvuddvunalulagarsauma iusedgivdlunuinivianis nguivianizdiudiuiu 12 518391 Aresulesiedu vt

ITP1007 NI¥UIUNITTINIALNTINUHUNTHEINTOIANT 3(2-2-5)
Business Processes and Enterprise Resource Planning
nsruIuMsgsiandnluesdng nseurumsnaty® nszuaunsldundminens
NTTUIUNTIANITAUAILALATIAUAT NTEUIUNTTNITNAR LAZNTLUIUNITAITUIY
AuAINTIUING ﬂﬁyimmﬁﬂizmumiﬁjﬁﬁ)ﬁumwmntmwﬁwmﬂimﬁni
WWIARNINMEUNSNEINTBIANT BeuiinunlafiRlunisihnssuiunsgsiaunld
PUULLOUNEATUIATFIUTRITEUUINUUN T NEINTBIANT
Core business processes in the organization, accounting process resource
acquisition process, goods and warehouse management processes, production
process and the process of selling a product or service, integrating business
processes with enterprise resource planning system, enterprise resource
planning concept, learn practical skills in implementing business processes on
the enterprise resource planning system standard application.

o 9o ot va v
dielminAnunladanug
ASEUINTTINAUATNITI NN
NSNYINTDIANT

= & v P a A
Faduanuimeinugsian
WndAnwniluussgndldiv
wialuladansaumea

CIT0006 MsuueUnAnduUugUnsailndoud 3(2-2-5)
Mobile Application Development

wwIAn andnenssu LLazLﬂ%aﬂﬁamaamiﬁmm‘LﬂiLmiuuuqﬂﬂizﬁmﬁlauﬁ n19
ponuuulazaduAasorudld nsdeuTsunsudeassewinenthee msFenly
wiesilesng 4 wesgunsalindoudl maideulusunsundegiudoya nisdnfudoya
uazmsudsiiudeya mi'vmaa“uua:amﬁ?ﬂﬂmﬂiuuuqﬂﬂiiﬂmﬁauﬁ

Concepts, architectures and tools for mobile application development, user
interface design and construction programming to communicate between the
screens accessing, the mobile tools, database connect programming, publish,
testing and installation.

fosnslifSeudilauuifn
andnenssy uaztadeaiioluns
Wawweundwduuwaunsal
infioud uastiudesugivly
v 1dINgY

ITP1003 uuaUundindy  3(2-2-5)
Web Application

Lﬂﬂﬁﬂﬂ'ﬁL%HUL%ULLBUWBLF}‘?‘]}U Lﬂ%ﬂﬂi@luﬂ’ﬁﬁ)ﬁ]ﬂLLUULLﬁBﬁ’WU'\ Wsaisn
wazimalwlafnisdagunuunisuanna n1seenuuukariaulUsLsuUwSUEI
Front-end uaz Back-end mstdeusiafugiudeya msdanisssuusnummniasnde
mswanldsunsuuwivdmsunisdsegndldluesdnsudelunsiausludegsi

Techniques for writing web applications, tools to design and develop rendering,
frameworks and technology web-based program design and development, front-end,
and back- end interfaces with databases, security management, web application

development for enterprise applications or for business presentations.

Vsuiomivilitaenndasiuns
9193 waglvinsetuaau
fosn1svesnanuswulugn
290U uasiiiudesugivilu
v 1wdINgY
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ITP1005 NM3IANTSIATUIEABNRIADS 3(2-2-5)
Computer Network Management

msdansinietnsneuiinmes eietnsuinuniuaznisuing wihilvesgunsal
wsetne nseanuuLIASetY nMsvheiuves lefinestu 4 uay lefineddu 6 ns
fvunAgUnIaadudynuargUnsalfunidunis msfadauazuimsianis
wsetelsany Tusunsuuimsinmsiaseienouiames

Computer network management, wide area network and service, network equipment
and network design, IPV4 and IPV6 operation, switching and routing device configuration,

wireless network management, computer network management.

Wunsysannssgivn
UfuRnsinTetneiuny
Uasadeinietnenoniunes
iU wazsiuseSunedly
v BNy

aa o

[TP1006  ASAANARINE 3(2-2-5)
Digital Marketing

anudidostuifieatunisnaraesulatuaswgiinssugnén nszurunisiauasnis
fndnlanonde nszuaunstetunevlumsde mshnsnanddedenuesula
msvheamruaIeslefumuudumediin mahnseanadeifomludesoulal
AsinaInsBanIedldnnsedng AMTINITARIALUUYTUINIT NITINUHY
nsmanddvianuuysams msnatnuuulESanediiu indesiiofldnisiinse uaz
Aamunaveinagns n1sdnnisninddunslyyiuazdeyadiuynna nguunsuay
BfAendes WusTan

Fundamental of digital marketing, from the understanding of consumer behavior in
digital era, customer journey and purchasing funnel, various techniques ranging from
social media marketing, search engine marketing, content marketing, e-mail marketing, as
well as integrated marketing campaign (IMC), integrated digital marketing plan, the using
of Al and algorithmic marketing, will be explored. On the other side, the issues of privacy,
copyright and intellectual property (IP), ethics, including related laws, taxes and
regulations, either local or international, will be addressed.

A4 9 v o v v o o
Welvtndnwldfinnufinesiv
anaw & & da o
aarnRdva Taluniondagiuly
paaussulagty

ITP1019 lassnuwmealuladansaumnea 1 1(0-2-1)
Information Technology Project |
msthaudmanalulafasauwe suimsussgndinaauazimadaiing Fou
11 awlassunamaluladansauma  nsmMumuITINNTsy nsWeulasenu
msdnauelAssy MsMEUAiung MsiasEilazeenkuy daviisiesiu
wazdIauaNadY
Applying knowledge in information technology and the apply concepts and
techniques to develop information technology project, literature reviews,
project proposal writing, project proposal presentation, project planning, system
analysis and design, report and presentation.

an
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ITP1020 Tassnumaluladansaumne 2 2(0-4-2)
Information Technology Project Il
Trssnusaiiiasnniassnumaliladansauna 1 Wannlusunsundossuuliade
anysal uazanansaldonuliae davimenu way duauslassnu
The project continues from information technology project I, development
and usability of the program or system completely, report and project
presentation.

CIT0002 MspenUUUdILseYszamuazYsEaUNMIaliugly 3(2-2-5)
User Interface Design and User Experience

fvmvesszaunisaifld wndauazadeiifertustaunisalveadld mada
dwiuifivanudeinisvesdld nszulruniseenuuuyssaunisalild wdnnisnag
3ndnerdmiunisesnuuudiuseuszaiufugld ndnniseenuuuiiuodiuld
nszvaunsluniseenuuunndeusefudld udnnisuasdersuiiRlunisesnuuy
nseenuuulnsadléifugudnans seuunislimmusismdedleditaym suuuunis
UHduuS uaz wadansuseiiu

Definition and concept of the users experience and factors techniques for
requirements, user experience design process, psychological principles for
designing user interfaces, visible design principles, designing process of user
connections, user-centric, support system for solve problems, patterns of

interaction and assessment techniques.

wielinAnwniieudifeaty
waflanseeniuudIuse
UszanuuazUsraumsaifuglii
annsnthlUdszendiiunis
anuese wasifindesuein
ludmnresnwdanguy

ITP1001 n1slusunsudmsumaluladansaumna 3(2-2-5)
Programming for Information Technology

uwnAndsiumnuarmsuidym maunuAfeya Yssndeya fauds Al i
fudunisuariined funeuitlunsuidamuaznisindrduaudmiunisidou
TWsunsupauiumes Tassadiamuay fvidusaznsiines o13isd

Computation thinking and problem solving, data representation, data types,
variables, constants, operators and expressions, algorithm of problem solving
and workflow for computer programming, control structure, function and

parameter, array

g Seudauinisiusunsy
dvsumaluladansaumna
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ITP1002 wiAluladiiyu  3(2-2-5)
Web Technology

a\iﬁﬂizﬂa‘uLLa:LLmﬁﬂﬁugwmaﬁwuﬁu ndnnsviraueesszuuLiv wuzdn
waluladidvildlaaueust waluladiviladsninesdmiunsademdivuu
Usuidswdemld nissu-dedeyarilusinnoaguuuusine 4 n3esiiodmiunis
bonuuuuaztauiuled msadaiunaduiiugin vimshluvudumedidnuas
L3u msa%ﬂdﬁ‘uLwaﬁﬂugmmummﬁmmxLLUUIﬂmﬁﬂ

Basic elements and concepts of web systems, the working principle of the web
system Introducing client-side web technology server-side web technology for
creating custom web page, send-receive data through protocols, formats, tools
for website design, and development, creating a basic web page, general services
lon the internet and the web creating both static and dynamic web pages.

o vy a P o
weliSeulinnuineniu
waluladiiu

ITP1008 N15NAFDULATIIUADULONALIT 3(2-2-5)
Software Testing and verification

mmiﬁugmtﬁmﬁumwmauLLazmuﬁaU%aWﬁLL’ﬁ NILUIUNITNAADU F26UNTS
nnau Fiansvedeu wAlANInsIadey MsaTNEey spwdislunmagey ns
MUAURAZNITIANITNITNAFDU N15TAYITIBURNANIINAFDU mﬁmiwﬁﬂmmw
Yol

Introduction to software testing and verification, testing process, testing levels,
testing types, testing techniques, inspection, testing tools, testing planning and
management, software quality analysis.

WelvtnAnwnfinnuddiunis
NAFBULATIUADUTENALIS
& & Aw
Fadundensvemainussny
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CIT0001 waluladiniotnsnaufiunes 3(2-2-5)
Computer Network Technology

mm;?l,ﬁaaﬁmﬁ'mﬁuLwﬂiuiaﬁm‘%aﬁdﬂmamﬁuma% EULLUUﬂ’liL%‘aMﬁ'@Lﬂ%@‘ﬂ’]B
denansuazgunsaiia¥edns uuudiass OSl wuudiass TCP/IP an1ilnenssuns
auuudlduinsusy fiusns Wslarea unisuudumesida msudmsdanis
wisethe putunsUaonselunisléiniedis nsldveriuiisiaonndotis wazns
iadesiionsaaaouthssdniaiere

Fundamentals of computer network technology. Network connection
scheme, network media and devices, OSI model, TCP/IP model, Client-Server
architecture, Protocol, Internet services. Network management, security of using
the network. Using network simulation software and network maintenance

monitoring tools.
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ITP1009 Mailuguszneunmsinaluladansaunas(2-2-5)
Information Technology Entrepreneurship

AMUVINY ANANATY UazAudNYMEYRIEUTENaUNTS nszvrunslunsisududy
fuszneunts msuszdiuuaznisnssmiindisleniavesgsia ﬂaqwéﬁm%’udaémax
ﬁ&ummiamumdﬁﬁﬂﬁm%’uQ’ﬂizﬂaumi MSAEUUNUGSAY WATANTIEUaUNY
309 NIMUNEINY gﬂLLUU‘vaﬂmsamuLmﬂwj 9 MIaUEMIVIAWNT YR
NANKATYUINE DY S’Am?dmiamiﬂumﬁﬂiﬁﬁmuﬁmlmaj‘ﬁu WYFTTUNNGIND

The meaning, significance and characteristics of the entrepreneur, the process
of starting as an entrepreneur, assessing and realizing business opportunities,
strategies for establishing and developing business investments for
entrepreneurs; writing a business plan, techniques for presenting a business plan,
fundraising new forms of investment, investment for enterprises, medium and

small including investing in a larger enterprise, business ethics.

ileliinAnwldfimnusuas
Vinwemunsfugusznouns
walulagansauma uazanansa
luvssgndldlunisadiegsia
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CsP1017 pwilosumdineimstoya 3(2-2-5)
Introduction to Data Science

wannsiuguvedineinisdena nssuaumsuazsndeuiimeiuineinisdeya
Foyaiilsiflassadrauasdoyaiiiiassadns maviudsudeya msUssananauaznis
wssunumioudeya nsdniiunazuimsteya doyavuinlvg msimszideya
191599 ﬂﬁiﬁ'am‘ma:ﬂﬁﬁ%aua‘i'auua Yiussauluivennisdoya

Fundamental of data science, data science methodology and process,
unstructured and structured data, data manipulation, data preparation and
processing, data storage and management, big data, exploratory data analysis,
data communication and visualization, data science ethics.

wieliindAnwldfimnudifen
nann1svesingnIteya
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CIT0016 waluladudenisu 3(2-2-5)
Blockchain Technology
winnsiuguveunaluladudenivunasoundieduiliivados msdhsa ns
Ussananauuuladowlainies analiufdvia uwafn BBmsvinnu uasdnvazvesuden
wu Msdszgndlivdonivu
Fundamentals of blockchain technology and related applications,
encryption, peer to peer processing, digital currency, concept methodology and

blockchain characteristics and application.
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CSP1011 n1slUsUAsSUSZUUINRUAUNS NN TWIANT 3(2-2-5)
Enterprise Resource Planning System Programing

mmi’ﬁvugm“ua\ﬂﬂﬂa%ﬁaLLasﬂixmumiﬁwmwaﬂimmﬂumum%mﬂﬂimn
gatavesesdng Toyailldlundazduneu nmsvhenlugsiadtedilulslumsuinis
115918 1159819 NM5URT N15EY N153An15 TngAu n1seda n1suTMsnINeIns
wywd nsdanisinldguniuvesduduardiuiiiieades Tnennnszuauns
fienuideulssdeiusesyuuasauwne

Fundamental of the structure and working process of the Enterprise Resource
Planning ( ERP) System, Date used in each step, working in business for
administrative purposes, sales, marketing, accounting, finance, raw materials
production, human resource management, supply chain management of
product and related parts in which all processes are linked by information
systems.
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CIT0016 winlulagudenivu 3(2-2-5)
Blockchain Technology

winnsiugruvesmelulafuenivunazueundinduiiiisatos nnsidrsa nns
Ussananauuuiadoainies analdudivia uuidn Bnsvihau wasdnvasaesudon
wu nsUszendldudonisu

Fundamentals of Blockchain technology and related applications, Encryption,
peer to peer processing, Digital currency, concept methodology and Blockchain
characteristics and application.

dieliinAnwidlandnnisves
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ITP1011 N15a$19defdvia 3(2-2-5)
Digital Media Creation
v & v 4 v A aa o 4 aa o Y A aaw
ANNFUBIRUNINUEDRAINE Ussnndanavia walulaglunsassdenasia ms
29NWUULLENY NTBRNKUY 158513 miLLamNauuqﬂﬂiﬁﬁGiN 9 WAZNIINBLNTED
favia
Introduction to digital media, type of digital media. technologies to creating

digital media, the design, creation, display for any devices, and digital publishing.
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ITP1012 anafufdvia 3(2-2-5)
Cryptocurrency
wwaRauazanuluveanailuAdva Ussinvanalupda nsdszandldanadu
#da mIuandsuanaiudiva anudsaaznisinvianulasade ngruioway
PRusyauiifedestuanaiiuddvia
Concept and background of digital currency, cryptocurrency types, the
application of cryptocurrency, cryptocurrency exchange risk and security laws

and ethics related to cryptocurrencies.

ilelinAnwniimnndudnnig
maUszendldvesmalulagivaig
fuanaiufda fmdadui
Hewluiagdu

ITP1013 nsdan1sidgumuuazladafnd  3(2-2-5)
Supply Chain and Logistics Management

wwIAn winnsuarisnisufUadunisianisladadnduazldguniu nsasns
\detneiusinaniagsia msdamdnmanoioss nisfadedamingiiu nismauny
ndnluldguniu adsdudt dudinsads n1svuds nsdanisgnAnduiiudssuy
ansauwma mstdengliuinisTadadndniouen nsussiufovuds nisudnisiiaja
ADUAUBIANINABINITYNANDENEUSEANB AN

Concepts, principles and practices in logistics and supply chain management,
business alliance network building sourcing of suppliers procurement of raw
materials, production chain planning, warehouse, inventory, logistics, customer
relationship management, information systems, choosing an external logistics
provider transportation insurance service aimed at responding to customer
needs effectively.

wiglsiinAnwldnaundnnig
Bsdams  eeunmuuarlad
afind lusugsia fianunsatiun
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ITP1015 mMwdsngudmsumeluladansaume 3(2-2-5)
English for Information Technology

Winwensile mswe Msew warnsiisuntwidangy ediuudumnelulad
anvauma MIlsuanninealinsny nMadeulssiRdmdn ws@ouunanuizinis
suwmaluladansaume

English listening, speaking, reading and writing skills about information
technology work, writing a cover letter, writing a resume and write academic
articles on information technology.
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ITP1016 N13dan13Bavesn 3(2-2-5)
E-Sport Management

audidesiuifeafusavesn Ussianuasviinvesdatesn gsiedadesn ns
Snaudstudavesn udnms uaahuny AaanURveuNUUAALADS NMsTRUBIu
nufifienudadulumnudadetn ngnnouaziesssumaledn

Introduction to e- sports, types of esports, e- sports business, e- sports
competition management, principles of casting games caster, game event
organization, popular e-sport games competing, e-sports law and ethics.
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CIT5601 nstusunsudeing 3(2-2-5)
Object Oriented Programming
nannsdeing Aanawaying nsdeusieanden Mslense n1sdunennuautR
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CIT0005 MslusunIudeing 3(2-2-5)
Object Oriented Programming

nannslusunsdelng  eanauasing nsdeusivaziBun nisdunenaman vy

) ' o a ' ' a o v v
maeusie nmznidygy msdsuldsunsududauszaunsfindugld uiludeya
wagn1sinsiegudeya n31fin uasiosn

Principles of object-oriented programming, class and object, encapsulation,
inheritance, interface, polymorphism, graphic user interface programming, file

and database programming, graphic and thread programming.

Vsuidemuesseindansifiu
mMadeulusunsuadiureUszau
nfinugly uiludeyauaznis
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SCT0008 sruuzuteya 3(2-2-5)
Database Systems
anuilewiuigiussuugutdeya amdnenssuszuugudeya laswaingudeya
Iy Y va . v
WBadusiug n1w1 SOL nsesnuuugiudeya nisfAudeya nensirnunieudu
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CIT0003 szuugmteya 3(2-2-5)
Database Systems
anudifesuiniussuugudenn wuheesgutoya unAnvesgiudeyaide
duus nseenuuugufeyarmeuuuitnesuduiusvestoyn uasuesialadiedu
msaeunmdeya anugndomazaenndadiuvesleya
Introduction to database system, database model, relational database
concept, database design using entity relationship model and normalization

analysis, query, integrity and consistency.
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SCT0007 M AATIEVUAYOBNUUUTLUY 3(2-2-5)
Systems Analysis and Design
v d yod B . .
anuiiiewiuieatiuszuy asuszneuvessyuy msthssuuasaunaluliluesdng
wihfuaraaandfivesindnsziszuu madenddnisiaunssuu 1asnsimussuy
N1598NLUULDMNA N158ONUUUBUNA N1598NWUY User Interface N1580NKUUAIIL
QnAeawed Data Entry M390nUUUIBNsUSEINANS N150BNLULILTOLA N1TBONULUY

ANUanse

CIT0004 MFAATILALAZOONUUUITUY 3(2-2-5)
Systems Analysis and Design

UsziAnvessrUUaITAUmALALEldNY NMIMUNUNAENSTEULAITALMA 15013
aunszuuansawma nsiasiziaudednis nsanwianudululivestgm
1153AT1ERANNANATUNITAMY N1500NUUUTIUU N1300NKUUTIBAZLBEN
gorlfag nisadrsrerduasiuuuy nsléununmuansuuusiasaiionisdoans
LONAISAINADINITIZUU WAzt LauaNanIsIAsIZilazeaniuy

Introduction to system, system component, using of information systems in
an organization, functions and qualifications of system analysts, system develop
methods, Agile system development process model, Extreme programing
model, Scrum model, software development life cycle, output design, input
design, user interface design, data entry accuracy design, processing methods

design, database design and security design.

YSullevivliaenndnsiuns
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Q3901 dunwwaluladroufiomes 2(1-2-3)
Seminar for Computer Technology
o o v oo 1% 9] o a < <
FunurhtefiinerdestumaluladrenianesiazarsaumanasnaulsziAunig

Fpuuazasusssuluinndn

CIT0007 dunwaeuiiimesuazinaluladansauna 2(1-2-3)
Seminar for Computer and Information Technology

mufifosiuisafundnnisuasuuafnindasnisduanun sunuunisduuun
nsruIuMstansdunu msfmuaUssiudusuniifetumaluladrenfiunesuas
ansaumaiiiudagty naeaaudssifiuntangue dsnunazaiessauluindn
msvnuduiiy nsiindszyn msifsusisnunisuszgy nmsdeulasinisduuun
nstiauslasins MsdnduuuiuaznisUssiiunaionssy msdusuisluguuuy
Yeangueoy

Fundamentals of principles and concepts of the seminar. Seminar format,
seminar management process. The determination of current computer and
information technology seminars. As well as legal issues, social and professional
ethics. Teamwork, training of meeting, writing a meeting report. Writing a seminar
project, project presentation. Seminar and activity evaluation. Seminars in small

groups.
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SCT0001 aninenIsuuaresdlszneunauiined
3(2-2-5)
Computer Architecture and Organizations
szuunauiiamed mheuszanana meaud vagaiuiir/dieen nmsideusie
29AUTZNBUAINGTY MIIBUTEUIHANAN MUILAIUAN LITAMDT MIBAIINNIINIY
adamaniuazassng medduaznsiieudevesieding1n aandnenssu ns
sonuuvgaddauazviniaya sensiaszuy msvinludlad nisdmszuuneuiiames
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CIT2004 aardnenssunazosiusznaunoufinmes 3(2-2-5)
Computer Architecture and Organizations

mmilﬁmﬁmﬁmﬁmsumamﬁma% dmusznou mavhau uaznsideude
YoINUIBUTTUIANANANT NUIBAIUAN NUIEAIUIUNNANAAIEASLAZATING
wiredds 153ames anriinenssuniseenuuuyadidaazaiadoya n1sdnszuy
ARLTIMBSLULILIL MITRsTUUMbEUsTIaRavaeyan1sUsEIIa NMSuLUY
1ulad lalasinsais andnenssuvesmiisUszuianalazntionudILuUag 9
luronfiunesaili Tnda uazgunscinesfinmosuuumnmfidesldlutiagiu

Fundamentals of about computer systems. Components and operations of
the central processing unit, control unit, arithmetic and logical unit, instruction
unit, register and connection of such unit. Instruction set design architecture and
data type. Increasing processing efficiency, parallel computer systems,
systematization of multiple processors, pipeline operation and hyper trading.
The current central processing unit architecture and memory architecture in

desktop computer, notebook and portable computer.

YSuuandifiusvazdenvad
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CIT2534 JPUUURURNTT 3(2-2-5)
Operation Systems

AuNeuaE I TaunsressEUUUiUANS unum wihdl vesszuuUiRng ns
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CSP1002 yuuUuRnIg 3(2-2-5)
Operation Systems
Fauun13ve938uuU{URNT unum wiid Ussian uazesddsznounes
58UUUURANTT TUTlgauazissn N153189UM3eNSInasInieUssIana N1530n1s
neANd1 NM13IRAIULaENsIRasImineIns misudeyauaynsuaniua sruy
wilty msmuaumsAuganmin Wimsuoaifefussuujiansildeglutlagiu
Evolution of Operating Systems. Roles, functions, types and components of
Operating Systems. Process and thread. Distribution or processor allocation.
Memory management. Job queuing and resource allocation management. Data
input and output management. File system. Recovery control. Practice regarding

current Operating Systems.
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5CT0002 Inssasnadona 3(2-2-5)

Data Structure
wdnndulusunsunuulassain anudidestuieafulasiadredoyn exsd
(Arrays) 29R@an (Linked Lists) @wan (Stacks) A2(Queues) N15138uLAn (Recursion)
fulil (Tree) n3miuazn1sUssendly (Graphs and Their Applications) N1313844azN13

Aumdeya (Sorting and Searching)

CSP1003 Tassasnadona 3(2-2-5)
Data Structure
N v v caca < A vy <
PW’J']llgLUE]ﬂmuLﬂEJ’Jﬂ‘UIﬂiQﬁi’N’UE]%a oz38 Aanaan aunn A aulil NS n9Ees
.
HAZNIIAUMUDYA
Introduction to data structure, array, linked lists, stack, queue, tree, graph,

sorting and searching.
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5602 nsmuiuled 1 3(2-2-5)
Website Development |
0 " B g e A e
Augrunsinukazesdusznavvetiuled mvihanuvedumesialslanea
YnA1EBInI¥1 HTML waznisviauvenasesddredliuinsivled dounnsns
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CSP1004 nssimuIuled 1 3(2-2-5)
Website Development |

fugunishausazesuszneuvesiuled wuadnluniseenuuuivleddasiu
W uledfeyaddsilslaaeuduasgaidiludinines nsfauivlediiio
Wewrerugudeyaidosiu

Fundamental of operation and composition of the website, internet protocol
operation, the operation of the server providing the website, the operation of
various services that is on the internet, basic website design concepts, website
development with HTML language, website development with PHP language

and website development for basic database connection.
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#191ua5s waglinssduaaiu
fon15vedmaInLIsulugn
290 uaztiindrosulgiuily

AUVDINWIBIN Y

CIT5603 nmswauiuled 2 3(2-2-5)
Website Development Il
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CSP1005 nMsimuiuled 2 3(2-2-5)
Website Development I

nmswamuniuleddiunSouiioud nswawniuleddiundaoud wazns
Uszgndldinadiacne q lunsianivleddnvemawiiouiuasulaeud

Design and development website with tools that are accepted in modern
times. Website development for front-end, website development for back-end,
application of various web frameworks to help with website development and
application of various techniques that is currently popular in website

development.
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SCT0006 AAnTsuganaLag 3(2-2-5)
Software Engineering
s anuditugiuves dmnssumerinag nsvuaumaniseeniuag n1sfiny
AUFRINTT MFIATIZRAMUIEEY A1siruAAILFINIINTENRRIS Tornun
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CSP1007 Fenssugansuag 3(2-2-5)
Software Engineering
S NUgILTRYIMINTIITONALAS nTEUILNIITENAUAS FmanTsuAIL
#9901 FAINTTUNTIATITIRALEBNUUY NTNAFDUTONALIS N15ILATIEIAL
Wdee MsUszinaiunusendng n1sUseiunuaneenduas edesdeatiuayy
ANTTUTONALIS Lazn1sUIINIIATINNTTENALIS
Fundamentals of software engineering, software process, requirement engineering,
analysis and design engineering, software testing, risk analysis, software cost estimation,
software quality assurance, software engineering support tools and software project|

management.
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CIT3534 s enndnduuugunsalindeudt 3(2-2-5)
Mobile Application Development
nannisadrwenndiaduuuaunsalindeud ugrunisleoulusunsuuugunsal
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CIT0006 N weUndinduuugUnsalndoud 3(2-2-5)
Mobile Application Development
wwidn aondaenssy uwasdesdioveamsianlusunsuuugunsalindoud n1s
panuuukaraindmdadedulld nsdeulusunsudeasseninamiinge nmsdenld
o A ¢ A P a a v v & v
\n3esilenne q vesgunsniindioud Madsulusunsufadegudeya n1sdaiudeya
' P a o CA a
uagmsutsludeya nsmaaeuLazinsilusunsuuugunsaiindoui
Concepts, architectures and tools for mobile application development, user interface
design and construction programming to communicate between the screens accessing,

the mobile tools, database connect programming, publish, testing and installation.
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CIT6004 MR eNNAIATUULATIA 3(2-2-5)
Cloud Software Development
'3 v a calam v oa
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CITO008 MINAIUIMEUNALATUUUAATIA 3(2-2-5)
Cloud Application Development

ANUMLNEY0IAANIN @aNURenNTINTDIAANIA UTELANYBIAATIA FRUBUTRE
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T nmsiauseundinduiioliusnsiumeluladnand

The meaning of cloud, cloud architecture, cloud platform, cloud service models,
features tools for developing cloud applications, cloud security, skills for development

cloud application to provide services through cloud technology.
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CIT6006 Buimesiineonsed 3(2-2-5)
Internet of Things
ndnn1siiuveneures gunsaluazieasBidnnseiind ndnn1svinauves

lulaspeulnsamesunanesunin q nmwiasuimesiildlunislusunsudidaiionts

o

Andodoarsuararvqunisiiciuvesgunsalliiuazdidnnsednd dauniede
Sumefidin nsdeansiiudoaniedng q n1sdeansiiu Protocol wlinfg 9 n1s
Uszgndldaumandaeuimfsfionsimuinumanaluladiiamisariiauuuwnbn

U84 Internet of Things

CIT0009 Buimesidnvesassnds 3(2-2-5)
Internet of Things

ﬂ’J']ll'Wll’]B@uLﬂ@%LﬁjﬁﬂJ@ﬂﬂiiWﬁﬂ LLwamwa%m@umaiﬁmmaﬁwéﬂ waNN1S
ﬁww‘vaaSumaiﬂmamﬁw?& Iﬂilmﬂaa‘vmﬁumaﬂﬁmadaﬁwﬁﬂ LA30%U18
iwuweslians madeuddimunueures nmsddayatiuaand nsmususYed
Hiugunsalindoudt

The meaning of internet of things internet of things platform principles of the internet
of things internet of things protocols wireless sensor network writing sensor control

commands sending data to the cloud sensor control via mobile device.

Ysuilominsanalulagues
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CIT3535 Msusmsgiudeya 3(2-2-5)
Database Administration
wannsusmsguteyadie DBMS Tldsuarudenludagtu eadu anlaenssu
o B v 4 9 y - P
ns@nds nsldnunsesdielunisianisseuuisuuunsmila Tnun uwazudiinlaun n1s
a¥19 ulauazaugiudoya n1sdanisduaiiudasnds N3 Recovery N3 Monitor

S¥UU NsLiinUsEANBAMNvessEuU MslEay Replication

CIT0010 MsuImsgudeya 3(2-2-5)
Database Administration

am{‘]maniimLLa:miﬁ@ﬁagm*ﬁagaﬁlﬁummﬁﬂﬂu{]wﬂu nsasauazdanis
gudeya nisthdeyaidiuavdseandeya nsdisesuavnisiudeya dudisuas
saURludiedy msdanamsuuendusaznisaiuaunsnisvhaundeutu dlnsing
Fgafuarileddu ninned Audasadevesgiudeya n1sdanisdlduas
avisnisldan mavhdndoya

Database architecture and installation, create and management database, import and
export, backup and restore, sub query and optimization, transaction management and
concurrency Control, store procedure and function, trigger, user and privilege, database

security, data replication.

iielireandasiuandnanssy
uay
msRasagudoyaiildzuan
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Fyludrsnwdingy

CIT3526 Msvinmilesdeya 3(2-2-5)
Data Mining
nszuIuNIsIam Ans1edt Safunasnsliasaumaiiadunudesnisvesld
asaung widnnInsyeAudeya adsteyauazmalulagdmiunisyadudeya n1s
wisudoya ndestlenisdunisyadudeya audnuazanizuaznisUisuiiisudoya
MITuTndeya MIdnUssinvuagn1siiwe ngunasivesnsYRRuTeya N15IATIEA

Joyanan n1snsesdeya nsldnuvesnsyndudeya

CIT0011 wilosdoya 3(2-2-5)
Data Mining
P S| 1Y o - v a o A o - v
anuiilesiufeiumsinvilesdeya walauaziaiesdie nsviunilesdeya
Uszlanvestoya nawSeudeya n1sdanqudeya n1sduunuszinndaya ngues
Anuduiussenindeya s
Introduction to data mining, data mining techniques and tools, type of data,)

data preparation, data clustering, data classification, association rules, prediction.
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CIT6005 Msdnnsteyaualug) 3(2-2-5)
Big Data Management

w&nn15984 Big Data uazuwsluveamaluladiudeya Boufiieatuanumne
winmsvasgrudoyavuralve uuliuveamaluladiieafudeya weluladifldlums
vimsuagdnnsgiudeyawunelug maduazdweengiuteyavuslugiieiniosde
nmswangeduislunisuszinanauasnisiinszideyavuinlng inaluladuay
anndnonssumenua’ adfelmifiindaldsummudounsiirduasyssananatoyaruin
Iy iiianuazTassadislinied (Unstructured) nisiamnlusunsudanisdoyavun

Tnglngldiniosiie nssurumsiauuazmaluladareln

CIT0012 Msdnnsteyarualng) 3(2-2-5)
Big Data Management
AuvInetayarunlng Audnvuzdeyavuaivg inaluladdeyavuialvg
. sy ‘ P , .
wwliuveunaluladfeyavinalng unanresudeyavuinlng nsuszananadeya
wualng) Msdanisdeyavunalug nsleseideyaruialve
The meaning of big data, big data characteristics, big data technology, big

data platform big data processing big data management big data analysis.

Ysudleminseduuazaonndos
fumsdanisteyarualvelugn
Uaqtiuuaeiudesuiedvily
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CIT6007 Mmsiaudupaaios 3(2-2-5)
Machine Learning
MaNN15989 Machine Learning ANUFUNUSAUTENINe Machine Learning, Data
Mining, wag Data Science #8nAN5ILAIE¥ Big Data uay Machine Learning wafianis

14911 Machine Learning m‘;UizE{ﬂﬁl‘ﬁm%‘a&iaﬁN 9 71U Machine Learning

CIT0013 Mmsi3euupuaios 3(2-2-5)
Machine Learning
wnAnnssuiveanies Medeudiuugui msBeudiulifaaule wndede
Uszamifien msSeuduvug nguinisseudidediuin nsseuslaefiodi
nsBuiivnreing n1sBeuiidviesed nsunsteuiideuisiudannmey
n93oudiaunnuunds Suneuisidaianl mammmeuiimnsauiigadieisngu
2UNA
Machine learning concept, inductive learning, decision tree learning, artificial
neural networks, bayesian learning, computational learning theory,
instance-based learning, learning set of rules, analytical learning, combining
inductive and analytical learning, reinforcement learning, evolutionary

algorithms, particle swarm optimization.
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CIT3510 MyUszgnaldanuueniiudu 3(2-2-5)
Programming Application for Animation
wdnnsadenuuouiiudy Tashanudivarnvansuussgndlflunisasianuueu
Ty FsUsznevlumedunaunisais Tite, Story, Object, Reaction, Sound, Time

udnhdumeusne o invszgndasrenuneuiiudumelusunsuyssendimueuiindy

CIT0014 Msasawaudady 3(2-2-5)
Animation Creation
NuiuuIfn waznsufifnissiunisasisnnuediuduimelusunsuneuiiunes
nszuumsanmmueiiudy nseenuuufiasas NseBnRUUYAGN \A3aaudsne
YeeiiarAT NUENLUUAEMAYAIN HENNsa ety 2 TR wae 3 TR
Theory, concepts, and practices in creating animation using computer

programs. Animation process Character Design Character design, character

costume Item and scene design Principles of creating 2D and 3D animation work.

Jsuilemlvigenndnsiunis
afaweuiiudulugadagiuuas
WineSuneduludiuves
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CIT3539 nsfinwnsuazdeaisslulasrouiunes
3(2-2-5)
Circuit Description and Microprocessor Maintenance
Anwnisvineuves lulaslusiwaiwes dyamuiRn msdumesianuiganusi
viheleudoya misuanma gunsalnie Mﬁﬂﬂ’]i‘ﬁamﬂ’]?%ﬁmﬁu gunsailélunns
Fau N1In5IATeNUIg diulsznevvedlulasreufinmnes gunsaldwuaziudeya wag

RPN
QUHimWNWaM’N 9

CSP1008 MsfinuIvaskazdentdlulas Aoufiumes 3(2-2-5)
Circuit Description and Microprocessor Maintenance
szuuda lulasluswalees deygrauniing nsduimesivla wiieauen niie

Yeudaya mirouanua @ q fuszneuiluniedlulasaeniinnes gunsain

fio AnufuRnsgentnge
Bus system, microprocessors, clock signals, interface, memory, input units,
display units, various parts that make up a microcomputer attachment practicing

maintenance operations.

YSuillemlvinsedunaziiig
esuredviludiuves
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CIT6002 N3mWIwenALIsIBaTng 3(2-2-5)
Object Oriented Software Development
anufifosiuieatundnnsuasiaiialunsiauigenduas udnnisiamun
gorlduasludeing ndesiietiseenuuurenliuadiieing nsesnuuuideingie UML

ANMNTBIENALYS waznsUszdiuandeing nsvilasanuiiedBnisdaing

CSP1009 N 3LATIZIUALDONUUUTEUULTIING 3(2-2-5)
Object Oriented Analysis and Design
arwdidosiuioafundnnisuasmaialunisimueendnag vdnnisimu
gansualudelng indesdiotaseanuuuronduaiideing nseenuuuideingie
UML aaunmvasgeniiuas waen1suseidinandeing
Fundamentals of software development principles and techniques. Principles
of object-oriented software development. Object-oriented software design tools,

object-oriented design with uml, software quality and object-oriented valuation.
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CIT6001 NMIWAILITEUUATAUWA 3(2-2-5)
Information System Development
NSWAIUNTZUUATAUVARILYDINITUANINE ?i'swmmﬁu'ia;da NNIATIVFDUAIN
Qﬂﬁ'awaﬁau‘,aﬂwﬁ? wavaulaeniy NINARBUIYUY MIRRRITEULIY 313

uAZUATNYITEUY

CSP1010 NISWAILNTTUUATAUNA 3(2-2-5)
Information System Development
ATNAUITLUVAITAUNAGIUVOINITUAANING dIUvBIn1sTudeya
ﬂﬁmimaaummgﬂﬁawaﬁagaﬁu%ﬁ wazAUUADASY NISNAABUIEUY
MsAnfesEULNY M5UNFUAZAUATAYITEUY
Development of report form. Input form, tools for system development.
Data accuracy and data security, various reports, system testing, system

installation maintenance and system maintenance

WinReSureduludiuves
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CIT2539 syuuauUasniownseene 3(2-2-5)

Network Security

AnusidesiuieatuanuUasnisvesssuulAsotIgABNRIADS SEUUSABIAIN
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Jasadeludumesiiln szuusnumnuasadtlumiotsaeufinmes maiinnistdeatu

AMSNETEUULASOTIABLAIADS

CIT0015 szuuANulasnfuLAIou1y 3(2-2-5)
Network Security

arwdidosiuisiuamnudasndvresssuuiaietneneuiinnes vedlud fo
AnAu uagjluuunislanfiaiediensufinnes sruuinwanudasadely
fuwesidn szuvnwmnuvasadsludedisneuiunes enissadu weda
mstosiumsingszuuiasoTonouianes

Fundamentals of computer network security, vulnerabilities, threats and
attacks on computer network. Internet security systems. Computer networks
security systems. Cryptography. Techniques for preventing computer network

hacking.

Yiuilemiinseunguszuuaiy
Uaondoia3evisunTunas i
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CIT3527 sguuuianisaunmnIong 3(2-2-5)
Network Operating System
7nENN159UYeTEUUUJURNNT Wau1n1svesssuuUUiRnsmiuaunieYie
nismuRuMsIuTesgUnsaiietts Anvinadianisindauarldnussuudfoing
a va S
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Tnelsitinisiln

CSP1012 seuuUuRAnsAIotig 3(2-2-5)
Network Operating System
aruduinuazenudrdguesssuuljiAnisetetns UssnnvesszuudfoRnag
iwdete vinmshnuressruutinseietis msfiedaarldnussuuuioing
A30UY NSIANSVTNENIIASEYIY
Background and importance of network operating systems, types of network

operating systems, principle of network operating system, install and using

a network operating system, network resource management.
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CIT3518 MsHaLlUsLNSUULASEAY 3(2-2-5)
Network Programming
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CSP1013 nswalUsUASNULLASeYY 3(2-2-5)
Network Programming
mshnredeansseminanszuiumsiinu msdeulusunsuneuiinmeiiamisari
wihidueseusidieliuins nstusunsudonin Wustnnoadian/lof
Inter Process Communication, coding a computer program that can act as

a service server, Socket Programming, TCP/IP Protocols.

YSuilomlinsedunagiiiy
fesureivnluduves
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CIT3537 MIRaung 3(2-2-5)
Game Development
anudilevdiuieddung wadaluniseenuuuny Tuneulunisiauny W

inulngldinsesdionenlutlagiu

CSP1014 N1sWRIUNY 3(2-2-5)
Game Development
mm;?l,ﬁaaﬁuﬁmﬁumu Uspaneany nszuaunsimuLn w3esflodmsu
maWauung msaidlieaing Madeusdinuaunsedeulm mahlldnu
Introduction to games, types of games, game development process, tools for

game development game modeling, motion control. Implementation.

Usuidowlsfioudlaly
ASTUILMIWAILLNY wW3psile
FnunIsRILILAN ATEIS
Tumasnuuaziiusedugiuily
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CIT3514 Juiwesia 3(2-2-5)

Web Service

s A

UsgiRanudusnvesnalulad Web Services anninenssuuasinaluladiiedes
flu Web Services Tutlagtu n1sa¥1s Web Services wazn1sinluuszendldain web

Services

CSP1015 Vuwesia 3(2-2-5)
Web Service

Usgiinnuiunivennaluladiivigesia aondnenssuiviaeiia
nszUIUMsiRLIUWesIa svuuudnIg Avnduas misnugivuauinsgu ns
o “ PN v g P
WAUUIULYDIIE LLﬁEﬂ']iUi&’?gﬂﬁﬂ‘UﬂUW}@i'&ﬁ

History of web service technology, web service architecture, web service|
development process, service system, security web service, standards setting agency web

service development and application of web services.

Uiuillemliidenadesiv
walulagveaiuwesialuan
YagUuuaziiudeduedvily
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CIm3529 wialwlagnisdududeya 3(2-2-5)
Information Retrieval Technology
AANNNTWALUNARIUNSAUAUATEUMA DIAUTENBUVBINTAUALANTAUMA TUunDU
v . - v - v
nsAuRuasaume nagnsuazinaiianisAufuaisauna n1susefiunants Audu

asauma wallavie danesiin nisdududeyaluiagduy

CSP1016 wnalulagnsdududona 3(2-2-5)
Information Retrieval Technology

NENNI3V0ITTUUAUAUAITAUNALTDIAU DIAUTTNOUVBINITAUAUAITAULNA
JuppunsAuAuaIsALmA nagnsuavinalian1sAufuansauna n1sUsediunanis
v a A o o EREAR) o
AUAUATAUNA mﬂuﬂmaaaﬂasﬂmﬂﬁﬁmu*ﬂm&a’luﬁwuu

Principles of basic information retrieval system, Information retrieval components,
Information Retrieval Procedures, Information retrieval strategies and techniques,

Information retrieval evaluation, Current Techniques or algorithms for data searching.
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CIT3522 mMsUszaananIn 3(2-2-5)
Image Processing
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CSP1018 N15UseuIaNanIn 3(2-2-5)
Image Processing
ﬁugmﬂmmjﬁ,ﬁy@qﬁumaaiswﬂizmamamw ATIALITBININ NSLARIHANIW
msUszanananmlaelddoyanisadn nisnsestoyanim nsudasfeyanm nsm
YoUMN Msuendeyanin MIzIAm
Introduction to image processing, image acquisition, image presentation,
statistical operations, image filtering, image transform, edge detection, image

segmentation, pattern recognition.

YSuilomlinsedunagiiiy
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Q3515 Jgyeyruseieg 3(2-2-5)
Artificial Intelligence
aunusvetygiuseivg wnunisuddan n1sAuniuuy State graph n1s
Amuatudom ynUsrasnges uazlnsin1sges Representation of Knowledge,
TWsunsunswunulagld Heuristics sUuuunsdld waznsieuiviueud (Robots) ae
Fansduan FBudlymludyniusefvg n1sfuiam nsunuanuiuazseuy

Tevey
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CSP1019 Ygyeysziug 3(2-2-5)

Artificial Intelligence
AINUNUNY mmLfJumLLaxmmﬁﬁﬁnﬂaaﬂzyiywixawi UsgLnnues
Yayasehing nsuszendlddayyiuseiugluimein 9 ssduseneulygiussfivg
nsrvrumsadetlyyssing wndesdielunisaielygussiviuaznisliindosie
lunsasdeyguseivg
The meaning, background and importance of artificial intelligence, types of
artificial intelligence, applications of artificial intelligence in various fields,
artificial intelligence element, the artificial intelligence building process, tools

and using tools for creating artificial intelligence.

YSuilemlinsedunagiiiy
mesuedvnluduves
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SCT0005 AUUABAAEUBIENTAUNA 3(2-2-5)
Information Security
wudlduresnnlivasndsluan1ignsusyanananiy ABNRILADS N1TINILNULAE
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ITP1004 Arwsiunsaendevosasaume 3(2-2-5)
Information Security

AuddresnasiuasUasa fevesansaumne wualtuvesninliduasly
danmenisUsrnanassreufinmes M3IATIERkazUSMsTAnIsAILEse N9
MunuLazinnIszuuANUaendeluneuiinmesdiuynaa nsiinsadeya N3
aamﬁ'ﬁﬁﬁa:&a puiuasenAseteneNianes ﬂgmmaLLazaﬁmUiimﬁL?‘iwﬁm
fuarusiursenulaonsieresasaune

The importance of information security, trends of insecurity in computer processing
conditions, risk analysis and management, planning and managing security systems in the

security database in personal computers, data encryption, data decryption, computer

network security, laws and ethics relating to information security.

YSuillevmivilvinssdu wagiiiy
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CIT3513 Mymdlvddiannsedngd 3(2-2-5)
Electronic Commerce
a ea g ~ v & o Y A cad a ¢ v
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ITP1010 n1swdlueididnnsadind 3(2-2-5)
Electronic Commerce

amsan Tassadreitugiu Usstanmdeddidnnsedind sunuugsiia nsdaasu
mMsnatndmiunndluddidnnseling uuuiiaesuazsruunumiduddidnnseind
szuulAsevtgneNfinmesfundvddidnnsedng nswaiuuaznisldaussuu
wdvddiannsednd szuun1sdnszlun1edidnnsednd sruuanuuasafoves
wislddiannsedind ngmuneuazsusTIMSIUEYgSdnmselind

Overview, infrastructure, type of electronic commerce, marketing promotion,
business models for electronic commerce, models and electronic commerce
systems, the development and implementation of electronic commerce
systems, the electronic payment system, electronic commerce security system,

law and ethics in electronic commerce.

YSuilomlinsedunagiiiy
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CIT6008 s¥uUgsNBARTEY 3(2-2-5)
Business Intelligence System
mmiﬁmﬁuLﬁmﬁumuqﬁaﬁaﬁm ndnnswaveIUsznaUTegsiadniey wisy
Adavestoya nsimuadstoyn lunavesadadeya seaunnududeuresndsdoya
anlnenssuvasadsdoya nsieszindsdoyauuueaulall N1539uNUNSNEINTRY

23AnT MIdansgnénduiug nsaisdmfndorugldanu

ITP1014 SUUTINRdInTLY 3(2-2-5)
Business Intelligence System

mmil,ﬁvaaﬁulﬁmﬁmwuqﬁaé’aﬁw nann1suazesAUsTnaUvegIivaniey
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337383238 N1suUastoyar1uNTEUIUNITIEUUTINASART L Msadesieau
nanviangiin

Introduction to business intelligence principles and elements of business,
intelligence preparing data sources according to the business intelligence model,
linking data sources to business intelligence, data conversion through business

intelligence processes, multi-dimensional report generation.
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CIT4803 MsinennUszaunsaliv@ndiuinenisaesiimes 2(90)
Field Experience in Computer Science
naaseununienvesdifeunousenindszaunisalivdnludunisiuidn v
uaglannavesnisusenauen@n nsiwndafisey Wllaug vinve aeed ussgda
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CIT0017 Mm3wiseEnUszaunisaliv Twaninginisroufiamesuazmalulad
a@nsauwma 2(200)
Pre-Practicum in Computer Science Information Technology
mawssunMunionvesySeuneusentinussaunisalinnluiunssuianuay
uaglaniavesnisusznouen®n nsiamngFew Iulanug vinve wead usegdla
wazaudnvarinzanivindnmisfuineinisaenfiomefuazimalulad
ansauwma Insnisnsgyilugaunisaiviosuuuusing 4 Fuieadesmainineinig
AoufinesuazialulaBasaume
Preparation of learners before leaving professional experience in perceiving
nature and career opportunities. Developing learners to have knowledge, skills,
attitudes, motivation and qualifications suitable for the computer science and
information technology profession by acting in different situations or styles in

the computer science and information technology field.

YSuilomlinsedunagiiiy
fesureivnluduves

MwBINgY

houdsyaun1salRyTndnineinisneuiiowmes 5(360)
Field Experience in Computer Science
nsinUsraunisalvdnduluesdnisuienitsnunseaniudsyneunisgsian

o v PRy a < a
wingaudielildiuaug vinvzienad uasdszaunisal Tuendn

CIT0018 MsinUszaunsalivdnsnuineimsaeuiianesiasinaluladansaume
5(500)
Practicum in Computer Science and Information Technology
= fa o v '3 - ' - a 4
ﬂﬁﬂlﬂﬂi:ﬁaumiEL!’J“ZH‘UWGﬂiﬂuaﬂﬂﬂ’ﬁﬁiaMuﬁﬂd?uﬁiaﬁﬂﬂuﬂi%ﬂauﬂﬂiﬁiﬂﬂ%
o vo Y] a o a -
Lmﬂzamwa‘lﬁlﬂiumwg Tinvyiannn  wavUsvaunisal Tuendn Tnellszesinainig
HAnsulsdifosnda 500 Falus
Professional experience training in an appropriate organization or agency or
business establishment in order to gain knowledge, skills, attitudes and
professional experience. The duration of practicum must not less than 500

hours.

USuillemvidniaunasiiin
mesuedviluduves

Mwdangy

091
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wangmmu
VANGATINEIAEATUINN H121IV1INGINTABUNUADS

7 %799 . " vangns Ysuuse w.A. 2565 WRKAIUNTSUSUUSS
nangasmerransingia avndvunalulagaisaumna Y : : :
UFuuge w.e. 2560
v C0O4809 @niafny 7(450) CIT0019 andvdnwmuIngInsreuimesiazinaluladansauma 7(700) ushesunedvludnves
Co-Operation Education Co-Operative Education in Computer Science and Information Technology ﬂﬂmé’mqw
msuftRnueidussdnsvieanuuszneums 1 mamsiny Asunaieugaiing mufiRnussdussinideaaiuuszneunts 1 nAn1sAne TnevnAnwilniii
TnetnAnwiiviiiizuisveuluasdnsvieaniuysenaunisedautueuasiouni fu [Fulisveulussinsvdeamuusznoumsedruusuadieundaunin e ey
WiinUYBIENUUIENBUNS miﬂﬁﬁaamﬁaﬂfmf‘:oﬁ"ml,ﬂumw%aﬁwLmﬂaﬁﬁﬂﬁﬂmlé{ Usgnaunis ﬂﬁﬂ{‘]ﬁaﬁiﬁﬂﬂﬁﬂﬁﬁaﬂL@WW‘VﬁaGﬁl»mmﬁlﬁﬂﬁﬂ‘lﬁﬂﬁﬁﬁmmittﬁﬁ
tharwiuagmansilddnuluaaufnululslunisujifeueis Wewad adunis enawsillafnyluga i lUlflunsugifousic dowdedunsufoam
UiRnuinAnwisesihsenuwasihauenan1sufifenu indnw Aesvirsenuuasihiauenansu iRy
Practical work in the organization or establishment 1, where students are certainly|
responsible for the organization or establishment as if they were employees of the|
establishment. This work must be a job or a position where the student has applied the
knowledge and science they have studied in the school for actual practice. Upon
completion of their performance, students are required to make a report and present
their performances.

13 |919138 (1) gSuiingounangnsinermansings awivineinsaeufiamesuag [USuliveaney annd
H3URAYeUVNgns AL dla-aina walulaBansaumna wuuddvinensreuiinnes Usuusa w.a. 2565 uazAmauURe1ay
13.1 ningnsIng1eans 219156 Rwa Wewd AU Fo-na fiuilnvounangns
Vaudin m:uﬁsm*“mmms Heransase Sandnwel agiiu 919158 39591l gulaye
AONIADS 919156 P 819158 A3ua viowdl

919158 auasal Tau 01913¢ ouasal lauh
T natna atuRalUSel 2) fSuilaveunangesinemanstudin anviyiivenmsaeniiamesuay
- : - - walulagansaune wwudvunaluladaisauma USuuse we. 2565
13.2 ndngnsinelrans fume fe-ana E fo-ana
Jaudia a1v13vinalulad HY181an31915¢ WA wues hemansnsd ARG AR
AnaEumA 919756 weEvam Jundsinin .
919158 ULNGYME dUATT
019138 wiedns fivejity 9191358 WwEn¥an Jundsindn
819158 WEAIBIAUT NaThiuga
919159 UNANUNYT HINGD
14 [wiinenszaenein  [dnsdudumstarnlnedulununseusnesgiuaundssfugaudnu wisnd |fn1ssndunistailasduluaunsevainigiunurdszdugaudne ileliaonadastuiiom

(Curriculum Mapping)

H

(TQF) w.f. 2552

UeTR (TQF) w.A. 2552

31

191



162

ANAKNUIN Y.
As19USeUIgU UAD.1



M1919UTBUTIEUTIEININUNANNINTTIUNENGAT 3AD.1 T8AUUIYNIAT 8101 ABNNAIADT
nANgATINIAERsUMNIN 9191391 IMeINIARNNADTUATIMALULABATEUMA LYUIIYIINEINTTABUNAADS UTUUTS W.A. 2565

=b.

o Y
NIV

S18az98AnY UAD.1
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Tassadrendegns

1.1 ¥uINVIARNWINIIN 30 nUwhn

1.1 vandgdnwnaly 30 wiaein
FIAENYIILY WA, 2563 UNTINIREI1UATea318

1.2 RUINIVUANE 48 WUWAA
1.2.1 3vuAU 12 Ku28nH
- UPARFALALLIVIANIIATIZN
- AAFNERSAEAIR
-@dfdusulnInemans
-FBmemseuandeiniay viseanutazidu

1.2 BUINIYUANE 87 KUWAA
1.2.1 30y 12 wiena

CIT2001  AglaAERsamMSUADNNIADS
Mathematics for Computer

CIT2002 @dfdusulnIneImans
Statistics for Scientists

CIT2003 UARARAKAZLSUIAMINIATIZN
Calculus and Analytic Geometry

CIT2004  @aUnenssunazesnusenouADURIDS

Computer Architecture and Organizations

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

1.2.2 F9ANIZAIY 36 U

1.2.2 39N 41 BU28NA

- NANUSTAUMUBIANITUAZSTUUATTAWNA 3 Wiliein

- NAUUIZAUAUBIANITUAL SEUVATAUWA 5 iiein
CITO004  AITIATILHLALEBNLUUTLUY

Systems Analysis and Design
CITO007 &unumuiIweslasialuladalsaume

Seminar for Computer and Information Technology

3(2-2-5)

2(1-2-3)

- nguwmelulagienulszynd 6 vulefin

- ngumallaBilonuuszgnd 9 miefn
CSP1004  nswamules 1
Website Development |
CSP1005 nswauuled 2

Website Development |l

3(2-2-5)

3(2-2-5)
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CSP1020 1AS9UINEINISABURIMDS 1
Computer Science Project |
CSP1021 1AS9UINGINITABURIADS 2

Computer Science Project |l

1(0-2-1)

2(0-4-2)

- nguwmalulaguariBnsnewendwis 12 miwefe

- nauwalulaguaIBn1Inewendws 12 miefn
CIT0005  A1slusunTaBaing
Object Oriented Programming
CSP1001 nmslusunsuAsuiames 1
Computer Programming |
CSP1006 nslUsNTUABUNLADS 2
Computer Programming |l
CSP1007 Afnssugenmuas

Software Engineering

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

- NeUlATE AN UgILRITEUY 12 mihehn

- ngulassadsiiugiuesszuy 12 hedn
CIT0001  malulaginsernenouiines
Computer Network Technology
CIT0003  sruugIUdeya
Database Systems
CSP1002  syuuUfuAng
Operation Systems
CSP1003 laseasnetoya
Data Structure

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

NguEsALIsuazan dnenssuReNiInes 3 Mihefn

NRuEsALITLazanUnenTIUABLNIMES 3 MIedn
CSP1008 n1sAnwasuavdenttlulashouiianes

Circuit Description and Microprocessor Maintenance

3(2-2-5)
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1.2.3 3y @9n

1.2.3 A¥La8n 27 Wulene
denseusiedvisellilidesnii 27 wilein

CIT0002

CITO006

CITO008

CITO009

CIT0010

CIT0011

CIT0012

CIT0013

CIT0014

CITO015

CITo016

CSP1009

nseenuuUdiUsEauLarUsTaUNSaliugly
User Interface Design and User Experience
msaueUndlatuuugUnsalindeud
Mobile Application Development
MINAILILOUNELATUUUAATIA

Cloud Application Development
Bumesiinueassnas

Internet of Things

NsUTMSEIUTea

Database Administration

wileadaya

Data Mining

nsdan1steyarunivey

Big Data Management
M3Seuiveandos

Machine Learning

QREG LR NG

Animation Creation
sruUANUaDAAA3eYIY

Network Security

waluladudonisu

Blockchain Technology
NTIATIENALORNUUUTEUULT IR
Object Oriented Analysis and Design

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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CSP1010  MISWAIUNSZUVAITAUNA 3(2-2-5)
Information System Development

CSP1011  MSLUSHATUIZUUNRUNS NN UBIANS 3(2-2-5)
Enterprise Resource Planning System Programing

CSP1012  seuuUfjufinisAIede 3(2-2-5)
Network Operating System

CSP1013  AsWaILlUISLATUUWATEU Y 3(2-2-5)
Network Programming

CSP1014  AsWRILLAY 3(2-2-5)
Game Development

CSP1015  Wuleiia 3(2-2-5)
Web Service

CSP1016  nalulagmsdunudeya 3(2-2-5)
Information Retrieval Technology

csP1017  Aufiessumdinenmsadaya 3(2-2-5)
Introduction to Data Science

CSP1018  MsUTeaaNanNIN 3(2-2-5)
Image Processing

CsP1019  Unyayrusehivg 3(2-2-5)

Artificial Intelligence

1.3 NuINIVUFBNLET 6 NEnn 1.3 MUINIVUFBNLET 6 NUEnNA
TnindAnwidanieulusieivndu q Nleaeuluunmingrdesivigdessiediuiuly
Woendn 6 Miiein
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1.4 Fy1Uszaun1salnnagauns
1.4.1 Anausumhsnuiiisadesiuivdn
ADNNAMBS (0-3 M8An) #3D
1.4.2 vhavRanwfumheeuiifedostuiandn
ABNNILABS (6-9 WIEAR)

1.4 FYHnUszaun1sallIvnTIn viseaunamnun

1.4.1 ngxdvEnUszaunisalivIan
CITO017 MSW3LRNUSEEUNTARMTNAUINGINTADUR LMD LAY
walulagansauna
Pre-Practicum in Computer Science and Information
Technology
CIT0018 n1sHNUTEAUNITAITITNAUINGINITARNRIRBS LaznAlulad
ATAUNA
Practicum in Computer Science and Information Technology
D)
1.4.2 ngavaniafng
CIT0019 annadnwmuIneInsneuiinesuazinaluladasaumne
Co-Operative Education in Computer Science and Information
Technology

IdeniSeuiiesndivideilidesnin 7 miiedn (FenlnUszaunisalogslnagiemil)

2(200)

5(500)

7(700)

Computer Programming |

2 \lemanszdduasudngnsanviiviineniseeuiianes Ussneuseosd MaNgnIaNYivIneINsAeniuneskazmaluladansauna Usenausieesnninug
Rkl A1143 (Body of Knowledge) et (Body of Knowledge) il

1. Tassasnshiansn 1. lns9a3n9fiansn (Discrete Structures) 3 wenn

(Discrete Structures) CIT2001  AdaAEAsEMSUABNNILADS 3(3-0-6)
Mathematics for Computer

2. fugunsiBeulusunsy 2. fuguniaifenlusunsy (Programming Fundamentals) 3 38in

(Programming Fundamentals) CSP1003 Iﬂiﬂa%ﬁﬁaga 3(2-2-5)
Data Structure

3. Arwdudeunaytunouds 3, pududeunaziuneus (Algorithms and Complexity) 3 Mena

(Algorithms and Complexity) CSP1001 mslUsunsuAouiameg 1 3(2-2-5)

191



=p

Wi 51882198AAY UAD.1 s1eazidualundngnsuTuuTeUn.A. 2565
4. Tassasnuazandnunssuy 4. Ipssasauazan1tnenssu (Architecture and Organization) 6 A
(Architecture and Organization) CIT2004  @adnenssunazesnusenauApuiImDS 3(2-2-5)
Computer Architecture and Organizations
CSP1008 MsAnwIRshavgeningslulnsAeuImes 3(2-2-5)
Circuit Description and Microprocessor Maintenance
5. syUUUURNIg 5. 5¥UUUfURANNS (Operating Systems) 6 iIEnn
(Operating Systems) CSP1002 s¥uuUUAnIS 3(2-2-5)
Operation Systems
CSP1012 seuulfufinisAIediy 3(2-2-5)
Network Operating System
6. NMTUTENIANALATOVY 6. nM3UszanaNaLA3oUNe (Net-Centric Computing) 15 nein
(Net-Centric Computing) CIT0001  waluladinsev unauiilaes 3(2-2-5)
Computer Network Technology
CIT0006  MsWAKeUNAIRTuULgUNTalede T 3(2-2-5)
Mobile Application Development
CIT0015  szuuAMulaniuLAIoUNe 3(2-2-5)
Network Security
CSP1004 mswamiuled 1 3(2-2-5)
Website Development |
CSP1005 mswamiuled 2 3(2-2-5)
Website Development |l
7. MeINREUlUILATY 7. M lguluswnsu (Programming Languages) 24 wiwhin
(Programming Languages) CIT0005 ﬂTﬁIU‘iLLﬂ‘im‘?ﬁﬁmq 3(2-2-5)
Object Oriented Programming
CITO008 NIsWAILOUNAATUUUAATIA 3(2-2-5)

Cloud Application Development

891
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CITO009 Bunesiinveassnas 3(2-2-5)
Internet of Things
CSP1006 nslUsuNIUABUNIADS 2 3(2-2-5)
Computer Programming |l
CSP1013 nsimulUsUATUULLATEUE 3(2-2-5)
Network Programming
CSP1014 MIWRILLNY 3(2-2-5)
Game Development
CSP1015 Luwesia 3(2-2-5)
Web Service
CSP1016 malulagnisduauteoya 3(2-2-5)
Information Retrieval Technology
8. Ujduiudseninauyuduaznouiomes 8. Ufduniusseninauyuduazaouiiames (Human-Computer Interaction) 3 withefin
(Human-Computer Interaction) CITO002  A1sPRNLUUAINaUTEAULAzUSEaUN SRl UElY 3(2-2-5)
User Interface Design and User Experience
9. N3NANKAENITUTTUIBNANN 9. n31¥lnuwazn1UsEUIaNanIN (Graphics and Visual Computing) 6 NEn
(Graphics and Visual Computing) CITO014  N1Tas1aMeULTY 3(2-2-5)
Animation Creation
CSP1018 M15UTUIaNANIN 3(2-2-5)
Image Processing
10. SzUUBYRA0 10. szuurgyaana (Intelligent Systems) 6 IEnn
(Intelligent Systems) CIT0013 maﬁaui’mam%aq 3(2-2-5)
Machine Learning
CsP1019 Uayayrusehvg 3(2-2-5)

Artificial Intelligence
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11. NMFIANITAITAUYNA 11.n1539AN15a158UWA (Information Management) 30 wuIEnn
(Information Management) CITO003  sruugIudeya 3(2-2-5)
Database Systems
CITO004  MTIATIZRLAZDDNLUUTEUY 3(2-2-5)
Systems Analysis and Design
CIT0010 MsUSMIsEIUdoLa 3(2-2-5)
Database Administration
CITO011 indlesloya 3(2-2-5)
Data Mining
CITO012  AsInNTsTeyavuAlvg 3(2-2-5)

Big Data Management

CSP1009 NISHATIZNLAZRBNLUUTEUULTIING 3(2-2-5)
Object Oriented Analysis and Design

CSP1010 NsWRILNTEUUATTAULNA 3(2-2-5)
Information System Development

CSP1011  MSlUISHATNIZUUINUNUNSNEINTLUDIANT 3(2-2-5)
Enterprise Resource Planning System Programing

CcsP1017 araidasiumeingnistioya 3(2-2-5)
Introduction to Data Science

CIT0016  winluladudenisu 3(2-2-5)
Blockchain Technology

12. UssLhunmedensuas 3T 12. Usethunedenuuaz3vnTn (Social and Professional Issues) 5 Viihenin

(Social and Professional Issues) CIT0007  dununmsuiunesiazinaluladansaumea 2(1-2-3)
Seminar for Computer and Information Technology

CSP1020 1Assuing In1sAeNianes 1 1(0-2-1)

Computer Science Project |

0L7
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CSP1021  1AS9WANEINITABNNINDST 2 2(0-4-2)
Computer Science Project Il
13. Arnssugenanas 13. Arnssugenduls (Software Engineering) 3 Wihein
(Software Engineering) CSP1007 Aenssugenmuas 3(2-2-5)
Software Engineering
14. pansiilon1suan 14. pansiitenisiuan (Computational Science) Computing) 9 BN
(Computational Science) CIT2002  @dfdwmsutinInemans 3(3-0-6)
Statistics for Scientists
CIT2003 uARARAKAZLSUIAMIAIATIEN 3(3-0-6)

Calculus and Analytic Geometry

L7
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il e 3188219800 UAD.1 seazidnlunangnsusuusel w.e. 2565
lassainavdnges |11 wsnedwRneiialy 30 wiefin 1.1 vnadndAneialy 30 misefn
sgAndAnu il wa. 2563 uningdesuindese
1.2 AUINIVURNIZ 84 WIBAn 1.2 RUINIVNINE 87 HUIWAA
1.2.1 Fvwnu 9 wiaehin 1.2.1 3y Ay 12 wileia
1.2.1.1 ﬂg’?mmam%u,azaﬁaé’ﬂw%'uﬁfnms-ﬂuiaﬁmiaumﬁ CIT2001  AdinAansdduaoLfiomes 3(3-0-6)
1.2.1.2 Nugrumalulagasaumne Mathematics for Computer
CIT2002  @dfdmsuinInemans 3(3-0-6)
Statistics for Scientists
CIT2003 uARARAKAZLSUIAMIAIATIEN 3(3-0-6)
Calculus and Analytic Geometry
Q72004  andaunssunazesalsznauAoNiImDs 3(2-2-5)
Computer Architecture and Organizations
1.2.2 3@z 45 wiein 1.2.2 JaN1ZAY 47 wiineia
1.2.2.1 ngUUSHAUMUBIANSUAYSEUUENSAUNA 9 WiE|1.2.2.1 NAUUIZAUAUBIANNILAL SEUASAUWA 11 ihiein
fin CITO004 MFIATIZVLAZIONLUUTZUY 3(2-2-5)

1.2.2.2 ngumalulagiiaaudszand 18 wiefn
1.2.2.3 ngumalulaguazisn1snemenduas 12 wiiefn
1.2.2.4 ngulAsaiaNugIuTeITEUY 6 Mein

Systems Analysis and Design

CITO007 dununApuinoswaznaluladasaume 2(1-2-3)
Seminar in Computer and Information Technology

[TP1007 ﬂizmumsqsﬁ’«aLLazmS’JNLLNU%%’WU’mimﬁﬂi 3(2-2-5)
Business Processes and Enterprise Resource Planning

TP1009 nsiuguszneunsinaluladansaune 3(2-2-5)

Information Technology Entrepreneurship

cL1
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1.2.2.2 nguwaluladiiionuuszgnd 18 ein
CITO003  suugIulaya
Database System
CIT0006  MsaLeUNARTuULgUNTalAde U
Mobile Application Development
TP1003 AuleUnaLAtuY
Web Application
ITP1005 N139ANISLATEUIBADNNIADS
Computer Network Management
ITP1006 NIsHAIARING
Digital Marketing
TP1019 lassnuwaluladaisaune 1
Information Technology Project |
TP1020 lassnuwaluladaisaune 2
Information Technology Project II
1.2.2.3 ngumaluladuagisnismenduis 12 wiefin
CIT0002 M3eBnLUUdIWsaUT A ULarUsTauMSaliugly
User Interface Design and User Experience
TP1001 nslusunsudmsumaluladansauwmea
Programming for Information Technology
TP1002 weluladiiu
Web Technology
[TP1008 NSVARDULALYIUADULONALIS

Software Testing and Verification

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

1(0-2-1)

2(0-4-2)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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1.2.2.4 ngulASIATNNUFINVDITEUY 6 Mlefin

CIT0001 waluladinsevunauiilnes 3(2-2-5)
Computer Networks Technology

TP1004 AnusiupsPUUaenfvesEsaune 3(2-2-5)
Information Security

1.2.3 39 uden 1.2.3 3v1@9n 21 wuehn

CIT0005 N1SLUSUNTULTEING 3(2-2-5)
Object Oriented Programming

CIT0008 NITAAILILBUNALATUUUARTIIA 3(2-2-5)
Cloud Application Development

CIT0009 Buwedidnvesasmas 3(2-2-5)
Internet of Things

CIT0010 MsUIMIzIUTeya 3(2-2-5)
Database Administration

CIT0011 nilasloya 3(2-2-5)
Data Mining

CIT0012 MIInNIsToLATWINLNLY 3(2-2-5)
Big Data Management

CIT0013 M3i5euiveandos 3(2-2-5)
Machine Learning

CIT0014 n1s@s1uatintu 3(2-2-5)
Animation Creation

CIT0015 SruuAMUUaDnASLATOUNY 3(2-2-5)
Network Security

CIT0016 waluladudenivu 3(2-2-5)

Blockchain Technology

LT



=p

319aZDYANIN UAB. 1

s1eazidualundngnsuTuugel w.e. 2565

[TP1010

[TP1011

[TP1012

[TP1013

[TP1014

[TP1015

[TP1016

msmalvgdidnnseiingd 3(2-2-5)
Electronic Commerce

mMsasedenava 3(2-2-5)
Digital Media Creation

anakuAIvia 3(2-2-5)
Cryptocurrency

msdnnsiggunusazladasind 3(2-2-5)

Supply Chain and Logistics Management

JYUUTINT0RTYY 3(2-2-5)
Business Intelligence System

nMwsangudmsumalulagansaumea 3(2-2-5)
English for Information Technology

nsdnnsdalesn 3(2-2-5)

E-Sport Management

1.3 A RnUszaunsalimdn 91uu 0-3 miiein
YSauNANY) 311U 6-9 Mileda

1.3 AyelnUszaunisaiivdnvseaunannenlsidasndt 7 viedia

TidenSeuiiesnguiv i 91w 7 vithefn (FeninUszaunisalegidlaegiamil)

1) nadvRNUsTAUN TN TIN

CIT0017

CIT0018

NMIATEURNUSEAUNTAINTINAUINEINITADURIARBSUAY 2(200)
waluladansauna

Pre-Practicum in Computer Science and Information

Technology
A1SHAYSEAUNITARTNIWINeINISARNAIMDS Lazimalulad  5(500)
ansauNA

Practicum in Computer Science and Information Technology

GL1
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2) nguiEniafinm
CIT0019  a@nnafinwsuInensreNimesuazaluladaisaume
Co-Operative Education in Computer Science and Information

Technology

7(700)

YUINIYNABNLES 6 e

1.4 KUV EINLES 6 WLwAR

9.1
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ANDSUIYSI183YN

BuINIPIRN WM

1) ngudrAtinAans Ineraansuasmalulad

SRAIY Fodn wuaein
GEN1001 IngAansLazatinAEns lUIInUszINTU 3(3-0-6)

Essential Science and Mathematics in Daily Life

NTLUIUNTANYRINYEY MsHRILTINYENTEUIUNTARLATNISUSEYNALY
Tuaruse 9 TluddadsgdnTu 3nsmadneimans AuIneinermansiuauinig
Aneneandiiioy vanadamaniisniuluiinUsssu wazadfdedu

Human thinking process, development and application of thinking process
skills in daily life, scientific method, scientific knowledge and pseudoscience, essential

mathematical principles in everyday life and elementary statistics.

GEN1002  gunwiiledin 3(3-0-6)

Healthy Life
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Explains the meaning, basic element and importance of healthy life. Health
status and health care, health behavior, basic health check manually, first aid, food and
nutrition, exercise for health, medication and drugs abuse, health, reproductive health and

mental health knowledge to be applied in everyday life.

GEN1003  weluladadsiaianisdasisuaznisisoud 3(3-0-6)

Digital Technology for Communication and Learning
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Introduction to digital technology; ethical and legal use of internet and
social media, security use of digital technology, utilization of digital technology for
communication, learning and searching for information; Fundamentals of computer

pprograms.
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2) NguAVINTYIUATNTEDENS
WY Ho3vn nuenn
GEN2001 mmé’anqmﬁanw%ms 1 3(3-0-6)
Communicative English |
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English communication skills by integrating all 4 skills; listening, speaking,
reading, and writing in everyday life, communication in various situations including learning

the culture of native speakers.

GEN2002 mmé’anqmﬁamiﬁams 2 3(3-0-6)
Communicative English Il
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Advanced English communication skills by integrating all 4 skills; listening,

speaking, reading, and writing for communication in more complicated situations with an
emphasis on giving opinions in various issues logically, using language expressions for

negotiation, sharing experiences and interests.

GEN2003  awlneiiemsdeansluanissud 21 3(3-0-6)

Thai for Communication in the 21° Century
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Issues relating to Thai language usage in the 21" century, understanding
Thai language usage correctly and properly for the era in all 4 skills including listening,

speaking, reading, and writing in order to analyze, synthesize, and interpret creatively

GEN2004  anwndsnguiilednguszasdnnedvinng 3(3-0-6)
English for Academic Purposes
Winwen1s81ukaznnlsuntndinguitsndudimiunisiearsniaivinig
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voulatl savianadeuaguan
Essential English skills for academic purposes by focusing on reading and

writing skills; analyzing and synthesizing of texts in authentic materials from printed and

audio-visual media and online resources as well as writing summary.
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SRAIY Fodn wuwnA
GEN2005 mmé’anqmﬁamsﬂsznaum%w 3(3-0-6)

English for Careers
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English skills needed for a job application preparation including job seeking,
writing resumes, writing application letters, and job interviews including effective
communication skills in workplaces; skills needed in preparing for the Test of English for

International Communication (TOEIC)

GEN2006 e Iuien1sdeasiesdu 3(3-0-6)
Chinese for Basic Communication
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Chinese phonetic system, basic vocabulary of more than 400 words, simple
expressions and sentence patterns from conversations in various situations by focusing on
the practice of listening and speaking skills as well as general knowledge about manners

and cultures for basic communication with Chinese people.

GEN2007 mmzqﬂﬂmﬁamiﬁamﬂﬁmé’u 3(3-0-6)

Japanese for Basic Communication
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Types of characters in Japanese, pronunciation system, practice of listening,
speaking, reading, and writing skills with an emphasis on reading and writing vocabulary
and sentences in Roman alphabets, basic expressions and grammar structures for
communication, such as greetings in everyday life, self-introduction, telling locations,
telling time, talking about family and university, buying and selling products, persuading
and recommending tourist places, etc., general knowledge about social characteristics,
culture, and traditions of Japan for understanding the language along with the customs

and practices to be able to communicate smoothly.
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SREIY IBIY NUIYNNA
GEN2008 AENUNNIN5HE5 UBIAY 3(3-0-6)

Burmese for Basic Coommunication

1
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Myanmar alphabetical systems in relation to phonological system. Basic
sentence structures, basic vocabulary. Practice of listening, speaking, reading, and writing

skills in order to communicate in Myanmar language at a fundamental level

GEN2009 awnnvasen1saossi ey 3(3-0-6)
Korean for Basic Communication
fdnusawnm Tassaiaustloaugiu s seuubensaituiiugiu
uarUseloniuguilddeansludindsysr iuluanunisaling o
Korean alphabets, basic sentence structures, vocabulary, basic grammar

system and basic sentences used for everyday life communication in various situations.

GEN2010 menIeaunuiiensaedisiedu 3(3-0-6)
Vietnamese for Basic Communication
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Vietnamese sound systems. Vietnamese alphabet, vocabulary, simple
expressions and sentence structures applicable for various language use situations for daily

communication.
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3) NNAYINYBEAIAATIAZTIRNAIENS

SREIY Fo3n NUIYNNA
GEN3001 N GIRRRG 3(3-0-6)
Good Citizen
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To study fundamental approaches of good citizen, rights and duty of citizen,
citizen and morals & ethics, meaning, form and characteristic, and resistance of dishonesty
and corruption, social participation, voluntary and public mind, social attitude, leadership
and teamwork, human relation and communication, good governance and national unity
creation, problem solving with peaceful meaning, and enhancing of social skill of the 21th

century citizen for building of good citizen of society, nation and global.

GEN3002 ANERINTZIIYN 3(3-0-6)

The King’s Philosophy
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Principles and concepts in development of His Majesty’s the King Rama 9
and royal plans and strategies for education and local development of His Majesty’s the
King Rama 10. Focus on how things can be improved upon with a view to achieving greater
prosperity, stability, good living and sustainability on what course of action should be taken
when people encounter hardship; being a good member of community, society and
nation. Collaborate work with communities, societies and related organizations; sufficiency

economy principles are amongst key principles and concepts implemented.
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IWEIY Fodun wuwnA
GEN3003 INTAUUFIIN 3(3-0-6)
Cultural Way
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Signification, type of culture. Process on how to generate people’s
understanding and acceptance of cultural differences in local, national and international
levels, remarkable wisdom of the local Thai and world; and to understand culture and
wisdom of the Lanna and Chiang Rai, change and adjustment of culture and wisdom, and

value of culture and wisdom for creativity in culture and wisdom.

GEN3004 Sy e aLATgNInaLNgs 3(3-0-6)

Sufficiency Economy Philosophy
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Signification of sufficiency economy philosophy which affects people living
with the middle path for balance and sustainability based on three characteristic cycles:
sufficiency, rationality and immunity and two conditions: knowledge and know how, and
moral under proactive activities of sufficiency economy philosophy and application in daily
life including accounting, saving, expense planning, personal budgeting and investing,

taxing, and future financial planning.

GEN3005  gquuizaineessd 3(3-0-6)

Creative Aesthetics
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Awareness of basic art, music and performance knowledge in order to
develop students in terms of creativity process and art making ability which could be

further developed and applied into everyday life usage within beauty groundwork.
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SRAIY Fodn wuwnA
GEN3006 nsiilasuaznguuiglan 3(3-0-6)

World Politics and Laws
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Global politics context, evolution of international society, world system and
international organization, international conflict and cooperation, world legal system,

international source of law, international trade and international dispute settlement.

GEN3007 ANTIAUTVIIU UGN 3(3-0-6)
Competency of Graduate
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Self-development principles for being desired graduate, manner for self-

management, personal management, and work management, competency in access,
understanding, and improvement of self, and skills for the 21st century which consist of
3Rs and 7Cs: the 3Rs are Reading, (W)Riting, and (A)Rithmetics; and the 7Cs are Critical

Thinking & Problem Solving, Creativity & Innovation, Cross-cultural Understanding,

Collaboration, Teamwork & Leadership, Communications, Information & Media literacy,

Computing & ICT Literacy, and Career & Learning Skills.
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WAV Fodmn niaenn
GEN3008  UszuAuaey 3(3-0-6)

ASEAN Community
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To analyze ASEAN Community deeply in society, culture, history,
economics, politics and international relations, started point of ASEAN, organizational
structure, the way of ASEAN life, country coordinating mechanism in politics, economics,
and cultural society, relationship to the group of dialogue partner countries, transformation
of Thailand

GEN3009 asiiaenisunasasvaslng 3(3-0-6)

Thai Politics and Government
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Institutions and processes of politics in Thailand, historical dominance of
Thai politics. Analying of the role of political institutions, cabinet, monarchy, political
parties, parliament, courts, election and local government. Citizenship, political and

people's lifestyles, political culture, conflict management and peace education.
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IWEIY Fodun nuenn
GEN3010  nguangludInusedniu 3(3-0-6)

Law in Daily Life
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Significance, characteristic, category and evolution of law including
hierarchy of Thai law, judicial process in civil and criminal cases, general laws that people
need to understand and essential for daily life, for instances - civil and commercial code
in cases of person, legal act and contract law, specific contract, family; criminal code in
cases of - intention, carelessness, culprit, user, supporter, necessity and prevention by the
law, anger, traffic act, narcotics act, consumer protection act, nationality act; code of
criminal procedure in cases of-arrestment, investigation, release; the right to justice

process, and civil procedure.

GEN3011 Minweain 3(3-0-6)

Life Skills
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Life Skills involves studying psychological concepts to understand and
appreciate selfness and others, and systematic thinking in order to foster mental immunity,
recognize and avoid problems and cope with them; managing emotions at work and in
daily life; improving social skills; applying the art of happily living with sufficiency;
developing the ability to manage and design private life in terms of personal finance,
career, social life, and human interaction; and learning to set corresponding life goals based

on the changes in 21st century in order to meet social needs.
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4) ngudvysannsuasziasuaineinedin

IWEIY Fodun wuwnA
GEN4001 mMseanfidenieiiadin 3(3-0-6)

Exercise for Life
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The relation of exercise and body system. Exercise and daily life; exercise
for health; enhancing of physical capability; the physical capability test; injury prevention

and injury treatment from exercise.

GEN4002 WASUAUAITANTUIIN 3(3-0-6)

Energy for Life
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Energy classification, energy resources and their uses, importance of energy
in daily life, community and world life including trend of energy in the future, energy

conservation in daily life, case study and energy conservation measures in selected area.

GEN4003 ns¥winiunsesns 3(3-0-6)
Communication Literacy
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Principles and concepts of communication literacy in information society

context, influencing factors and patterns of dominance in communication, skills and

components of communication literacy to build up an awareness of communication
literacy of self and others. Principles of information exposure and information accessibility

and publicity in digital era.
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WY Ho3vn nuenn
GEN4004  maudusznaumslulunasugianiay 3(3-0-6)

Entrepreneurship in Special Economic Zone
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Principles, concepts and types of business operations preparing for
entrepreneurship in digital era. Starting business, guideline in starting business, business
functions operation, regional economic cooperation and world economic cooperation.
Characteristics and importance of Special Economic Zone, government and private
sectors’ policies toward Special Economic Zone, analyze of being entrepreneur in the

Special Economic Zone and including of practical knowledge in Special Economic Zone.

GEN4005  Fawandaululaniaglu 3(3-0-6)

Environment in Today’s World
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Component and types of environment, Cause and environmental
problems, Impacts from environmental problems, Current environmental situation in local,
national, regional and international levels, Environmental concerns in international venues,
importance of biodiversity, conservation for the future, Sustainable development on

balancing of natural resource consumption and replacement and case studies.

GEN4006  nguaneiumsusznauainlugamdvia 3(3-0-6)

Law on Business Practice in the Digital Age
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Law regarding careers and business in the time of technological disruption;
intellectual properties law, privacy, data protection law including technology related laws;
the implementation of law in careers and business, including the trends of disruptive legal

changes which were caused by technological advancement in the near future.
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GEN4007 auBtianauTIn 3(3-0-6)

Meditation for Life Development
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Meaning of meditation; objectives, methods, processes, the beginning of
meditation practice; characteristics of reciting and meditating; benefits of meditation;
meditation resistances and applying meditation to daily life; meditation as related to
education and work; characteristic, processes, qualities and benefits of the states of
absorption (Jhana) and insight knowledge (Nana); fundamental knowledge about insight
meditation (Vipassana); differences between the foundation meditation (Summata) and
the insight meditation (Vipassana); layout of the foundation meditation (Summata) and the

insight meditation (Vipassana); Insight meditation as related to the world population.

GEN4008  wywd §9mul LATHFND WASNITWMUI 3(3-0-6)
Human, Society, Economy and development
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Living principles of human under uncertain conditions of social aspects,

different of generations, multisexaul; trends of economic and social development,

innovation-based economic development; creative economy; social enterprise (SE.),
sustainable development learning towards Sustainable Development Goals framework

(SDGs); and the engagement and relationship of economic and social development both

national and international level.

GEN4009 Innafiensiauniasdufiunsusnmsden 3(3-0-6)
Volunteering for Local Development and Social Services
WIAn #dnN3 efudnenaniienisiamunriesdu Inonarfunisudnisdeny

Inonanfiunngsia nsruauMILiuueaaias nsEudy nsdnesdng maduiunulay

NIRRT WunsimuLazEsuaswinweliinAnwanuisasiiufanssudneanla
Principles and concepts about volunteering for local development;

volunteering and social services; volunteering and business sectors; process of

volunteering operation; getting start, organizing, operating and developing; focusing on

developing and enhancing skills for students to be able to perform volunteer activities.
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IWEIVN Fodwn wenn
CIT2001 ARNANENSENSUABURILNDS 3(3-0-6)

Mathematics for Computer
ANUFNTTUSLAE Ity e AssnAans NyAdayaY seuuTuIL 15y Ay

Wy nal wazsuld
Relations and functions, sets, logic, boolean algebra, number systems,

counting, probability, graphs, and trees.

CIT2002 aanaNusuTnINeIAEnS 3(3-0-6)
Statistics for Scientists
mmifl,iﬂjaﬂéfm/lwaaal,%ﬂwa?imuﬁ AN U9 dULAaENITUANLAY

Atz duvesiuusduuiialideidesazsoiiios Msuanuasvesdiadi n1sUszanae

N1390NLUUNITNARBILAZNITVAFBUANLAIU N1TIATIENNITONNRELTLE LD
Introduction to descriptive statistics, probability and probability distribution

of discrete and continuous random variables, Distribution of statistics, Estimation,

Experimental design and hypothesis testing, simple linear regression analysis.

CIT2003 LARAGALAZIIVIAAIAIATIZA 3(3-0-6)
Calculus and Analytic Geometry
flafdu dlanazanuseidosvesileddu nsmeyiudvesileidufivade

uazilaifuaids nmsUszgndveseuitus sadeinsziidesdu dufinfadosuuarnsuszgnd
Function, limit and continuity of a function, differentiation of algebraic

functions, the derivatives of transcendental functions, applications of derivative, analytic
geometry, integrals and their applications.

CIT2004 aandaunssunazainusznaunaunanes 3(2-2-5)
Computer Architecture and Organizations
m’milﬁaﬂﬁuﬁmﬁuwuumuﬂ’;ma% druUszneu ML wazn1sleuse

Ya9nthgUszatananats WiigauAl MeAIuINNIAdAMIansLarnTINg Niiedd

isiawmes an1lnenssunisesnuuuyamdsuazaiadoya nsdnszuuaeuiamesuuuuIy

n15¥nsruundlgyssulanavalsyan1sussaia n1siaukuuludlad lewasinsnng
an1tinenssuvosisUszinanauagiisaud Ui 1 lunoufiamesialiy linta
uavgunsalmeufiamesuuuwnynitenldlutagdu

Fundamentals of about computer systems. Components and operations of
the central processing unit, control unit, arithmetic and logical unit, instruction unit, register
and connection of such unit. Instruction set design architecture and data type. Increasing
processing efficiency, parallel computer systems, systematization of multiple processors,
pipeline operation and hyper trading. The current central processing unit architecture and

memory architecture in desktop computer, notebook and portable computer.
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2. WIUIIVIINYINITABUNIADS
2.1 FPURNIZAIU
1) NGUUTLAURUBIANINAZSTUUATEUWA

FWeIY Fodun nuenn
CITO004 N15IATIZHRALDDNUUIZUY 3(2-2-5)

Systems Analysis and Design

Uizmwuaﬁw‘umsaummLLawﬂ%’mu ﬂ'ﬁ’J'NLLNUﬂﬁQ%éi%‘UUﬁ’]iﬁULWﬁ
WnsHRILITEUUEISALIMA  N15ATIERALReIn1T n1sAnwiauTulylsve sl
N1536AT1ENAUANATTUNITAINUY N1TOBNUUUITEUU N1588NKUUII8asLBEATRNALIS
nMsasrendwIiiunuy Msldununnuansuuiiasaiionisiedns lenaisaudeanisssuy
LAz LEUONANITILATIZ LAY OO NILUY

Types of information systems and users, strategic information systems
planning, system development methods, requirement analysis, feasibility study, break
even analysis, system design, detail design, prototyping, analysis and design model,

requirement specifications document, analysis and design presentation.

CIT0007 dununraunnasuazmalulagansaumne 2(1-2-3)
Seminar for Computer and Information Technology
mmiﬁaqé’uﬁmﬁ’wé’ﬂmmammﬁmdﬁasmwé’mm FURUUNTEUNUD

nszUIUNSIANIsEuNU Nsiruelssdudunun e fumeluladreufiumesuazansaumed

WWutlaqgiu aasnaudsziiunianguuie dsaunazasesssululan@n nrsinaududiy

N15RNUTEYYN N15WBUETI891UNTUTEYN N15WeulasaInsduLu Asuauelasanis N153n

HuuarnsUssdiunaianssy madisuniidlusuiuutesnguges
Fundamentals of principles and concepts of the seminar. Seminar format,

seminar management process. The determination of current computer and information

technology seminars. As well as legal issues, social and professional ethics. Teamwork,
training of meeting, writing a meeting report. Writing a seminar project, project

presentation. Seminar and activity evaluation. Seminars in small groups.
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2) njumaluladiieaulssand

WY Ho3vn waena
CSP1004 nswauulad 1 3(2-2-5)

Website Development |

fugrumsihanuuazesdusznouvenivled wAnlumsssnuuuivlediJoady
Wamiuleddeyaddsilslaatouduasyamdsiludsiines mevauivlediiedendeiu
gudoyaidowy

Fundamental of operation and composition of the website, internet
protocol operation, the operation of the server providing the website, the operation of
various services that is on the internet, basic website design concepts, website
development with HTML language, website development with PHP language and website

development for basic database connection.

CSP1005 nsauIUled 2 3(2-2-5)

Website Development I

arswmuivleddiunieusitoust nrswauivleddiundaioud
waznisUszgnaldinaiesiig q Tunsimuivledduresieuiiouwinazuineun

Design and development website with tools that are accepted in modern
times. Website development for front-end, Website development for back-end,
application of various web frameworks to help with website development and application

of various techniques that is currently popular in website development.

CSP1020 1AT991UINYINTABUNAADS 1 1(0-2-1)

Computer Science Project |

N15U1IANIMITINEINITABNAIAES FudenN1TUsEYNALUIARLazIATlA
FrsiSounn IRALITATIILIINEINISANRWADS NMINUMLITINNTTL M5Toulasany
N15UNAUDLATINU N1TIWUNUAILTEUNIT A1TILATIZHLAERONLUY TAY1T189IULAY
UaUsHaNY

Applying knowledge in computer science and the apply concepts and
techniques to develop computer science project, Literature reviews, project proposal
writing, project proposal presentation, project planning, system analysis and design, report

and presentation.

CSP1021 1As9UAINIINITABNNANDS 2 2(0-4-2)
Computer Science Project Il
Tassusaideninlasuineinisaeufiomes 1 Wauilusunsy wieszuu

Iha5vanysal wazanunsaldanulaase Savisenu waz dnauelasay
The project continues from computer science project |, development and

usability of the program or system completely, report and project presentation.
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3) nguwmaluladuazisnimieswaniuas

WAV Fodmn igin
CIT0005 n1slUsuNINTeIng 3(2-2-5)

Object Oriented Programming

HANMTIUSUNIUBIRG AaNakaying N1sTaUTI8aLIBYn N1SAUNDAAMANYY
nMsdense nMznndygu Madeulusunsudiudeuszatuniniindugly uiludoyauay
nsAnsegIUTeNA NTIWN UALLEIA

Principles of object-oriented programming, class and object, encapsulation,
inheritance, interface, polymorphism, graphic user interface programming, file and

database programming, graphic and thread programminsg.

CSP1001 nslusunsumaunames 1 3(2-2-5)

Computer Programming |

L.Lmﬁmﬁffuﬁugﬂwaama%auIUiLmiu UNUIY Lazntnfivesdaneiiy
NsUsEENASaNes iy AlANTINAGRULALATIIMTaRANa1AadlUTUNTY MlUsiavylindaya
Ay wazgnisrvuaan mstusknsulaseadisuuudiu Tassadisuuumadon wasuuusingd
Herdunaznsdmes Lufnuean1sisulin axLsy

The concept of programming, the roles and functions of algorithms.
Application of algorithms, testing, error detection and grammar correction, variables and
data types, expressions and configuration. Sequence structure programming, alternative
and iterative structures, sub-programs and passing values, the concept of recirculation and

arrays.

CSP1006 nslusunsunaunanes 2 3(2-2-5)

Computer Programming |l

sUkuudanasiuuazMsuAdam Minsgrisanesiy mallan1snagauLas
as1amdeiianainveslusunsy Taseairsdoganuududen nisldsulausns nislusunsy
Wouddmiduden

Algorithm patterns and solutions, algorithm analysis techniques for testing
and fault detection of the program, complex data structures, using the library and

programming to solve complicated problem.
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WY ¥ waena
CSP1007 AINTINYONARIS 3(2-2-5)

Software Engineering

AmiugIureiaInssureNduas nTzuIuNITIITeNALIS Fmansey
AUABINIT IAINTTUNITILATITINUALDONLUY NISNAFDUTINALIS ﬂ?i%LﬂiW%ﬁﬂ’J’]ﬂJL?ﬁlﬁlﬂ
mMsUszuduugedug MsUsziugunmrendnag ndesleatuayuiminssurenduad
LaENITUINITIATINTTONAWIS

Fundamentals of software engineering, software process, requirement
engineering, analysis and design engineering, software testing, risk analysis, software cost
estimation, software quality assurance, software engineering support tools and software

project management.

4) n&juiﬂsqa%fwﬁugﬂwaﬁzuu

SRAIY Fodw wulein
CIT0001 walulagin3atignounnes 3(2-2-5)

Computer Network Technology

ﬂ’J’]@JiLﬁ’E}QﬁULﬁIU’Jﬁ'ULVIﬂIuIagLﬂ%QGUI’]EJﬂE]JJﬁ’JLWEJ% gULLUUﬂWiL%Wiam%G{i’]a
denatsuazgunsaliadedns uuudiass Ol uuudiaes TCP/P an1dnenssunissinauy
wuudldusnisuazgliuinis Wslanea usnisuudumeside n1suimsdanisiasevie
anuuasasaselunisldiaietie msldeenduissiasnniotns wavnsidinsosdiensiaaey
U13asneasetny

Fundamentals of computer network technology. Network connection
scheme, network media and devices, osi model, tcp/ip model, client-server architecture,
protocol, internet services. Network management, security of using the network. Using

network simulation software and network maintenance monitoring tools.

CIT0003 szuugudeya 3(2-2-5)

Database Systems

audidosiuinafusruugudous uwuaesgiuteya uunAnvesgiudeya
Waduius n1seenuwuugiudeyanisuuuiiaesanuduiiusyesteya uavueidaladiodu
nsaeUINTeEYR ANNNABILAYARAATITUYBITRYE

Introduction to database system, database model, relational database
concept, database design using entity relationship model and normalization analysis,

query, integrity and consistency.
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WY Fodun nuenn
CSP1002 szUuUUANIg 3(2-2-5)

Operation Systems

11390938 UUURTRNT Unum il Ussian uazesdusznauves
szuudfUAnTs TUsiwaunasissa N1591891Un3IeN159nassnulsUssuiana n15yanIg
NIPAIUTT NTIAAINULALNITTAATINTNYINT ATTUTUAUATNITUAAING TEUUKAY
mMsmuauMsALgan iy IilmsuoRinefussuuljiamsildeglutiagiu

Evolution of operating systems. Roles, functions, types and components of
operating systems. Process and thread. Distribution or processor allocation. Memory
management. Job queuing and resource allocation management. Data input and output

management. File system. Recovery control. Practice regarding current operating systems.

CsP1003  laseadredoya 3(2-2-5)

Data Structure

auidosiuieatulasaindoya osisd Asdaan aunn A duld nsaw ns
ISgauaznsAUMNTaya

Introduction to data structure, array, linked lists, stack, queue, tree, graph,

sorting and searching.

5) nguansauasuazaadnenssunauniinas

eV ok FoAm nuenn
CSP1008 nsfnesuazdautrslulasraunines 3(2-2-5)

Circuit Description and Microprocessor Maintenance

syuuva Wlasluswaens dygiuuiin n1sdumesiia niieaaudl il
doudoya vihieuansua diusing q ivszneuiuadedlalasaeufinmes gunsalwasie n
UURAnsreudnge

Bus system, microprocessors, clock signals, interface, memory, input units,
display units, various parts that make up a microcomputer attachment practicing

maintenance operations.
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2.2 Jyudan

WY Ho3vn waena
CIT0002 n1seanuuudludaUszauLazUsTaun1saliugly 3(2-2-5)

User Interface Design and User Experience

fomwesszaunsalfld undnuartadefnfuuszaunisaiveadly ada
dnsuiiuauAeanIsvelly nszuIuneenwuUUYsTAUNISRELY nanN1sIelnInendmsu
nsoonuuudUAsysEauruld ndnnseenuuuiineaiiuld nsruaunslunisesnuuunig
Fousiorugld wdnnisuazdemsufuRlunmsesnuuy mssenuuulaedagliidugudnans ssuu
mﬂﬁmmﬁwmﬁmﬁaﬁﬂmm gﬂLLUUﬂWiUﬁﬁmﬁuﬁ way WAlansUseLly

Definition of User Experience; concepts and factors for User Experience,
techniques to collect information for the needs of the user; User Experience design
process, psychological principles for user interface design, design principles are visible, the
user interface process for user connections, design principles and practices for user-centric,
the support system when having problems, patterns of interaction and evaluation

techniques.

CIT0006 nswauueUwaduuugUnsalindoud 3(2-2-5)

Mobile Application Development

wulAn an1lnenssy LLEWLﬂ%@x‘iﬁ@‘ﬂ@ﬂﬂ’]iﬁlwuﬂﬂﬂmimuuqﬂﬂiiﬁm?ﬂlau‘ﬁ
nseenuuLaraisdmdnsefulld madeulusunsudeansseuitanthee msBenldiedesile
#e 9 vesgunsalindouil madsulusunsuiadegiudeya msdniudeya wazmsudsdudeya
ﬂ’]iﬁ/l@ﬁ@‘uLLazafﬂﬁgﬂIUiLLﬂiMUUQUﬂiﬂjLﬂg@uﬁ

Concepts, architectures and tools for mobile application development,
user interface design and construction programming to communicate between the screens
accessing, the mobile tools, database connect programming, publish, testing and
installation.

CIT0008 ASTNAUILBUNAIATUULAANIA 3(2-2-5)

Cloud Application Development

AUNUI8YBIARNIA @a1TRENTIUVBIAAIIN UTELAnNveIna1In JULUY
N15lUINN5109NTUTHINANAUUUARNG AN BAILYBINITUTEINANALUUAAIA 1ATBaTlD
AMSUNINAUILDUNELATUUUAAIIA N1TSNWIANUUADANEUUAAIIN NNWEATTWAIUI
weunaltuiisliusmsinumaluladnanis

The meaning of cloud, cloud architecture, cloud platform, cloud service
models, features tools for developing cloud applications, cloud security, skills for

development cloud application to provide services through cloud technology.
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CITO009 ﬁumaﬁﬁmaaasswﬁa 3(2-2-5)
Internet of Things
ﬂ’J’llI‘ﬁll']EJ?]HLWE]%L‘ITMGUQQE‘{??W%Q LLWamWa%m%uma%Lﬁmaqaiiw%q
mé’ﬂmiﬁﬂmmaﬁuma%nﬁmam%w?ﬁ I‘Uﬁimaamaﬁumaiﬁmaaaiiwﬁﬂ ATV ULDS
1¥a10 nMadeuddimuuisuges madsloyaiunand nsmuauwuwesiugUnsalindoud
The meaning of internet of things internet of things platform principles of
the internet of things internet of things protocols wireless sensor network writing sensor

control commands sending data to the cloud sensor control via mobile device.

CIT0010 nsuIMsyIudaya 3(2-2-5)
Database Administration
aninsnssuuarnisinnegudeyailldsumnfenlutagtu maadauazdnms

iuteya msideyariuazdseanteya nsd1semaznsiAudeys FuAtsuazeaURludiatu

N13IANITNIIURINTURBLNTAIVANNIENTVINUNTaNAY alaslnsTieasuasilendu vsnines

aruaendovosgiudeyn msdanieglduazaninisldon nsvhddeya
Database architecture and installation, create and management database,

import and export, backup and restore, sub query and optimization, transaction
management and concurrency control, store procedure and function, trigger, user and

privilege, database security, data replication.

CIT0011 willesdoya 3(2-2-5)

Data Mining

audidosiuinafunsimiiesteya madauasaiasdionsiunilosdoya
Uszinvasteya Mmswisudeya n1sdnngudeya n1sdnuundssianteys nYuasAuduius
senindoya N13viuNg

Introduction to data mining, data mining techniques and tools, type of data,

data preparation, data clustering, data classification, association rules, prediction.

CIT0012 n1sdnnseyavuialug 3(2-2-5)

Big Data Management

ANuvInetayaruInlvg Audnyusteyavuialrg maluladveyavuinlvg
wsldnveunaluladveyavuinlvg unannesudeyavuinlg n1sussiianateyavuinlvg
nsdanisteyaralvg Msinsevideyaruaivg

The meaning of big data, big data characteristics, big data technology,
big data platform big data processing big data management big data analysis.
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IWEIY Fodun nuenn
CITO013 msﬁaui%mm‘%'aa 3(2-2-5)

Machine Learning

mnAnNsBsuiveanios Madsusuuuguily maSeuiiulidnduls idetne
Usgainmifley N1siSeuuuulug ngudn1siseusideaiuin nsiieuslaudiegns
miLiEJmLGszJENﬂg] miLsEJuilfUmmﬁ ‘Vi mismmiLiEJuiLﬁmaiJuaﬂULGN’JLM’] ]
ﬂ’]ﬁLiEJUiLﬁiiJﬂ’J’]@JLLﬂN mumamﬁmamu msmmma‘ummmuamammmﬁﬂamaumﬂ

Machine learning concept, inductive learning, decision tree learning,
artificial neural networks, bayesian learning, computational learning theory, instance-based
learning, learning set of rules, analytical learning, combining inductive and analytical

learning, reinforcement learning, evolutionary algorithms, particle swarm optimization.

CIT0014 n1sasIaLauluTY 3(2-2-5)
Animation Creation
NeuuuIAn Lazn1sUfuRn1eeun1sasan ke diuduslelusunsy
ABNNILADS NTTUIUNITATINAINULODLNTY N1T0NLUUAIaZAS N1598NLUUYARN
\A3DIUAINIBYDIIALAT NUDBNUUUAMBIAZRIN ManMIasueiudy 2 IR uay 3 A
Theory, concepts, and practices in creating animation using computer
programs. Animation process Character Design Character design, character costume Item

and scene design Principles of creating 2D and 3D animation work.

CIT0015 s2UUANNUANNYLATDUNY 3(2-2-5)
Network Security
auidesduisafuaulasadresssuuinietisnoufinmes vaslus

fuana1n uazguuuunislanfiieievigaeuiiames szuusnwinnudasadeludumesidn

sguUsnwAuUaenglulAseT AR ILAes INe1N1IHESU WaTAn1sUesiun1sI1EsE Uy

LAS8NLADUNILADT
Fundamentals of computer network security, vulnerabilities, threats and

attacks on computer network. Internet security systems. Computer networks security

systems. Cryptography. Techniques for preventing computer network hacking.
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IWEIY Fodun nuenn
CIT0016 walulagudeniyy 3(2-2-5)
Blockchain Technology
nEnnsiiugruresneluladufonivunazuoundinduiiiisados nisdsa
MsUszInaNaLUUIAIBsaLATes analiuAdva uuifAn 38n9vieu wardnwuzvesudenivy
nsUssgnAldudeniyy
Fundamentals of blockchain technology and related applications,
encryption, peer to peer processing, digital currency, concept methodology and blockchain

characteristics and application.

CSP1009 N153LATILARBLDINUUUTZUULTITNG 3(2-2-5)
Object Oriented Analysis and Design
aufidasiuiiafundnnisuasmaialunsiauisenduas udnnsiam

gorldusludeing 1n3esilevisesnuuurenduafideing n1seenuuuilaingaiy UML

ANNMYBIRENALIS kAN TUTBLELANTIng
Fundamentals of software development principles and techniques.

Principles of object-oriented software development. Object-oriented software design tools,

object-oriented design with uml, software quality and object-oriented valuation.

CSP1010 ANSNAIUITEUUEITHEUNA 3(2-2-5)
Information System Development
NSHAUITFUUANTAUNAZILYBINITUAAING dIUVBINTFUTRYR N1IATIAADU

mmgﬂﬁm%ﬁaaﬂaﬁ%“ﬁﬂ wazAUaDAfY NSNAFBUIYUU NSAARITYULIY mMsUnsauay

AUAINYITTUY
Development of report form. Input form, tools for system development.

Data accuracy and data security, various reports, system testing, system installation

maintenance and system maintenance.

CSP1011 N151UTHNTUTZUUHAUNT NGNS IWBIANT 3(2-2-5)
Enterprise Resource Planning System Programing
mmiﬁugmﬁuaﬂmqa%ﬁqLLazﬂixmumiﬁwmﬁuaﬁzumwLLNuw%’WsJ’mi

yagsivvetesing deyaililuwdazduneu mevieilugsiafiorlulflunsuims nisue

N15RaIn N15URYT NMSRY N133ANTT TAY NITHER NITUTMINTHENTUYYE N15IN1THLY

gUMuvesduAuardLAnTes Tnennnsrurumsiinudenlesfaiusessuvasaumne
Fundamental of the structure and working process of the Enterprise

Resource Planning ( ERP) System, Date used in each step, working in business

for administrative purposes, sales, marketing, accounting, finance, raw materials

production, human resource management, supply chain management of product and

related parts in which all processes are linked by information systems.
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IWEIY Fodun nuenn
CSP1012 szuuUUAn1sAIadng 3(2-2-5)
Network Operating System
AautduninazaiudidguesssuulfUinisiaiedns Uszianves
syuuUfiinisiedetis udnnsineuvesszuudfuanisiadetis n1sinsanagldanu
seuuUURnIsATedny N15InNITNIneINsAIeUIeY
Background and importance of network operating systems, types of
network operating systems, principle of network operating system, install and using a

network operating system, network resource management.

CSP1013 ANSNAIUIUSHASUUULASBUNY 3(2-2-5)
Network Programming
NSARADADANTIEWININTLUIUNITVINU NISREULUTWNTUABURILADSNANNNTE
° v A & A ' v a I < PRy P
P Aduesagwitteliusnig mstuswknsugenie TUslenaadian/lon
Inter Process Communication, coding a computer program that can act as

a service server, Socket Programming, TCP/IP Protocols.

CSP1014  m1sWAILLAY 3(2-2-5)
Game Development
mmﬁlﬁaﬂﬁwﬁ'mﬁ’umm Usglnnvean nszUUmM RN Le3esladniy
mswamAN Msadinainy madeuddsausumaadeulmn msthluldou
Introduction to games, types of games, game development process, tools

for game development game modeling, motion control. Implementation.

CSP1015 Vuwesia 3(2-2-5)

Web Service

Usgidanudunivesnaluladiivigesia aandnenssuiivigesia
nsrUIUMSHRILLIUIwesia SUUUINNT ANNTUAS MU IMUANINTEIL NSRRI
Auwesia waznisussgndliivigesia

History of web service technology, web service architecture, web service
development process, service system, security web service, standards setting agency web

service development and application of web services.
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SHEIY Fodw wuaein
CSP1016 walulagnsiuAudoya 3(2-2-5)
Information Retrieval Technology
WENNSYRITEULAUAA SEUIALT 098U BeAUsENaUTBINSALALANSEULA
funeunisfufiuaisauina nagniuazinaiinnisduiuatsauina n1sdszifiung
MsfuRuansaume madavidesaneinunsdududeyaluilagliu
Principles of basic information retrieval system, information retrieval
components, information retrieval procedures, information retrieval strategies and techniques,

information retrieval evaluation, current techniques or algorithms for data searching.

CSP1017 anufifasdumeineinisdaya 3(2-2-5)

Introduction to Data Science

ndnnsiiugIuvesiveinisteya nizuaunswarsufouitnieiuingins
Yoya Toyaiiliilaseafranazdoyanillaseaiis nmsusuivasudeya nsuszananauas
mMawsEuANEnSeNtaya NsdniukaruImstoya Jeyavunnlvg Mlaseitoyaided13as
mﬁaa’mmzmiﬂﬁLauasﬁaa&a ﬁaﬁiiﬂu‘immmi%’a%a

Fundamental of data science, data science methodology and process,
unstructured and structured data, data manipulation, data preparation and processing,
data storage and management, big data, exploratory data analysis, data communication

and visualization, data science ethics.

CSP1018 N15USLUIARANN 3(2-2-5)

Image Processing

ﬁugmmmiﬁaqéfwmiguuﬂizmamamw N15LAUIBININ NITUARINANIN
n1suszatanannlaglddoyanisalia n13nseadayanIn AsUUAITaYanIN N1SNIVBUNIN
NSwENToyanIn N133INMN

Introduction to image processing, image acquisition, image presentation,
statistical operations, image filtering, image transform, edge detection, image

segmentation, pattern recognition.

CSP1019 Uyayusehvg 3(2-2-5)
Artificial Intelligence
Auuuneg autdunivazalrudifyvesdygiussivg Ussanaes

Usehivg nsussenaldtyauseivglususing 9 ssrusenaudyniuseiivg nssuiuns

1wlygrUseavg wsesdislunisaislygidssivgnasnisldiaiesdialunisasig
QUITAY
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The meaning, background and importance of artificial intelligence, types of
artificial intelligence, applications of artificial intelligence in various fields, artificial
intelligence element, the artificial intelligence building process, tools and using tools for

creating artificial intelligence.
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3. wyusIvmalulagaisauna
3.1) B UANIZAU
1) NGUUTLAURUBIANINAZSTUUATEUWA

FWeIY Ho3vn nuenn
CITO004 N15IATIZHRALDDNUUIZUY 3(2-2-5)

Systems Analysis and Design

ﬂizmmaﬁzuumsaummLLawﬂ%’mu ﬂ'ﬁ’J'NLLNUﬂﬁQ%éi%‘UUﬁ’]iﬁULWﬁ
WnsHRILITEUUEISALIMA  N15ATIERALReIn1T n1sAnwiauTulylsve sl
N1536AT1ENAUANATTUNITAINUY N1TOBNUUUITEUU N1588NKUUII8asLBEATRNALIS
nsasrendwIiunuy Msldununimuanauuudiaefion1sdedls LNa1sAINAEINTTTHUY
LAz LEUONANITILATIZ LAY OONILUY

Types of information systems and users, strategic information systems
planning, system development methods, requirement analysis, feasibility study, break
even analysis, system design, detail design, prototyping, analysis and design model,

requirement specifications document, analysis and design presentation.

CIT0007 dunuinsun e suazimAlulagansaume 2(1-2-3)
Seminar in Computer and Information Technology
mmiﬁaqé’uﬁmﬁ’wé’ﬂmmammﬁmdﬁasmwé’mm FURUUNTEUNUD

nszUIUNSIANIsEuNU Nsiruelssdudunun e fumeluladreufiumesuazansaumed

Lﬁuﬂ%ﬁgﬁu nsvieududia nsANUTEYY N9 @guTIgunITUTEYY N ulATINTENLUN

msthiauelasams nsdndusnarnsUssdiunafonss Msduuidluzuuuureangugos
Fundamentals of principles and concepts of the seminar, seminar format,

seminar management process, the determination of current computer and information
technology seminars, as well as legal issues, social and professional ethics, teamwork,
training of meeting, writing a meeting report, writing a seminar project, project presentation,

seminar and activity evaluation, seminars in small groups.
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IWEIY Fodun nuenn
ITP1007 NITUIUNITFINALALNITINUNUNSNEINTBIANT 3(2-2-5)

Business Processes and Enterprise Resource Planning

nIzUIUNTTINAvANIUBIAng nsrUUMIMIetnyd nesurumsliindmine ns
NTEUIUNITINNITAUALAZAGIAUAT NTZUIUNITNIINAR LAZNIZTUIUNIINITVIBAUAITOUTNS
miiq.lﬁimﬂ’ﬁﬂi8U’Jum§ﬁq’§ﬁﬁ]ﬁ’wi$UU’J’NLLN‘IJ‘I/I%IWEI’]ﬂ'ﬁaﬂﬁﬂi WUIAANITINBHUNTNEING
99ANT BeuIvinwelieufUalun5nTEUIuNEs AN dNUULKOUNAATUNIATFIUTBITEUY
TLHUNTNEINTOIANT

Core business processes in the organization, accounting process resource
acquisition process, goods and warehouse management processes, production process
and the process of selling a product or service, integrating business processes with
enterprise resource planning system, enterprise resource planning concept, learn practical
skills in implementing business processes on the enterprise resource planning system

standard application.

ITP1009  msiludusznaumsinaluladansaume 3(2-2-5)

Information Technology Entrepreneurship

ANuMINY ANNEIRTY wazAAIdNYUEYBIUTENBUNS nsEUIuMSTunSIEusY
L‘ﬁuﬁgﬂizﬂaUﬂﬁ m'iilizl,:ﬁuLLa3ﬂﬂimizﬂﬁﬂﬁaiaﬂﬂa%aaqﬁﬁa ﬂaqwa‘ﬁﬂﬁ%’uﬁaﬁgﬂuazﬁ@ummi
a9 UNNEINAEMTUUTENBUNTT NSWLUUNUGINA ATIANTTUNAUBUAUTIAY NTMIWVATY
giJLLUUGU@JmiamuLLUUWﬂ 9 NMIRMUANTUTAMND YUIANALAZ VAR imﬁ'ﬂmiamu
Tussdnsiiflowslngiu a3usssumagsna

The meaning, significance and characteristics of the entrepreneur, the process
of starting as an entrepreneur, assessing and realizing business opportunities, strategies for
establishing and developing business investments for entrepreneurs; writing a business
plan, techniques for presenting a business plan, fundraising new forms of investment,
investment for enterprises, medium and small including investing in a larger enterprise,

business ethics.
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2) numaluladiieaulssand

WAV Fodm igin
CIT0003 szuugudaya 3(2-2-5)

Database Systems

audifosuinafussuugutous uwusaesgiuteya unAnvesgiuteya
WFURUS N1seenuwuugIuteyaniskuuTIaeAuduiusresteya wavueidaladiodu
NsAOUNINTBYR ANUYNABILALARAAADITUYDITRYA

Introduction to database system, database model, relational database
concept, database design using entity relationship model and normalization analysis,

query, integrity and consistency.

CIT0006 nswauueUwAladuuugUnsalindoud 3(2-2-5)

Mobile Application Development

wulAn an1dnenssy LLa8Lﬂ%‘@ﬂﬁa%@ﬂmiﬁmuﬂﬂiLLﬂiMUUQUﬂiZﬁLﬂ?ﬂlauﬁl N1y
penuUULaraidAaderudld madeulusunsudearsseninatiiae nsiienldiaiesile
sewesgunsaliadoudl nmsdeulsunsuindegiudeya msdaiudoya wazmsuistiudeya
mi‘maa‘uLLazﬁmgduquﬂidLﬂﬁauﬁ

Concepts, architectures, and tools for mobile application development,
user interface design and construction programming to communicate between the screens,
accessing the mobile tools, database interface programming storage and sharing

information mobile testing and installation.

ITP1003 IULaUNALATY 3(2-2-5)

Web Application

wmalansdeuiuseundndu wissdleluniseenwuunasiaun wsuddsn way
LwﬂiuiaﬁmﬁﬂgﬂLL‘UUﬂﬁiLLamNa NN5OONLUULATWAWILUSLASHULLIUEIY Front-end way
Back-end nsifousierugiudeya msdnnisszuuinuiniadasads msiannlsunsuuuiv
dmsumsuszendldlussdnsvselunisiiausludegsia

Techniques for writing web applications, tools to design and develop
rendering, frameworks and technology web-based program design and development,
front-end, and back-end interfaces with databases, security management, web application

development for enterprise applications or for business presentations.
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SRAIY Fodn wuwnA
ITP1005 N15IANTITLAIDUILABNNILADS 3(2-2-5)

Computer Network Management

nsdanisinsetiereufinnes wIetieusnaniiazn1suinig winfives
gUnsalla3etng n1seenuuULATeIY NMsieues lefiieddu 4 uag lefnesdu 6 n1g
sunAgunsaiaduiyy ez gunsaifudune mskinkuazuimsianmaededislians
TUNTUUINITIANTLAT DL ADUNILADS

Computer network management, wide area network and service, network
equipment and network design, IPV4 and IPV6 operation, switching and routing device

configuration, wireless network management, computer network management.

ITP1006 N1INANNAING 3(2-2-5)

Digital Marketing

mmﬁﬁaﬁﬁuﬁmﬁumwmmaauiaﬁuazwqaﬂiimgﬂﬁ’] NILUIUNITAALALAT
Faaulanoude nsvuiunsvieduneulunisie msvhnsmaiarudeduesulal nmsvnain
nueIefiofumuudumesidn myhmseaadedlemludessula nsvimanasasannune
didnnsefind N15¥N1IRAIALUVYIUINIG N1TINUNUNITAAINRRTALUUYININIG N15AAIN
wuuldsanesiiu iedesdlefilinislinsey uarBnnaumnavesnagns nsdanismindaumatiagn
uazdeyadiuyana ngvsenazETiAeIdes 93555y

Fundamental of digital marketing, from the understanding of consumer
behavior in digital era, customer journey and purchasing funnel, various techniques ranging
from social media marketing, search engine marketing, content marketing, e- mail
marketing, as well as integrated marketing campaign (IMC), integrated digital marketing
plan, the using of Al and algorithmic marketing, will be explored. On the other side, the
issues of privacy, copyright and intellectual property (IP), ethics, including related laws,

taxes and regulations, either local or international, will be addressed.

ITP1019 Tasssumalulagansaumna 1 1(0-2-1)

Information Technology Project |

msthauimanaluladansaume saudannsussgnduuianuazivaiaiing
SOULT WINAILILATINUNIVALULATENTAUNA NISTUMIWITIUNTIY MsulATsy N1g
UNauslATie  NI9INURUANLTUNTT NITIATISRLALDONLUY IS99 ULazILEUD
NASU

Applying knowledge in information technology and the apply concepts and
techniques to develop information technology project, literature reviews, project proposal
writing, project proposal presentation, project planning, system analysis and design, report

and presentation.
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SRAIY Fodn wuwnA
ITP1020 Tassnumalulagasauwme 2 2(0-4-2)
Information Technology Project |l
Tnssnusiaiosninlassnumaluladansawne 1 Waunlusunsuniossuuls
wsanysel wazanunsaldauldads daviisenu waz dnauelasanu
The project continues from information technology project I, development

and usability of the program or system completely, report and project presentation.

3) nguwmalulaguazisnisniswanduas

WY Fo3n waena
CIT0002 n1seanuuudludaUsrauLazUsEaun1aliuglY 3(2-2-5)

User Interface Design and User Experience

fomvesUszaumsalfld unAnuaztadefifsfuussaunisalvesdly waia
dwsuiiumnudesnisvesld nszuruniseenuuuyszaunisalld ndnnismednine 1dmsu
miaamwwhwimlizmuﬁu{ﬂ%’ wdnn1seanuuuiinendiuld nszuiunislunisesnuuunis
Fousiofugld ndnnsuazdormsufuilumsesnuuy mseenuuulnedagliidugudnans ssuy
nsliirutiemdeiiefiliym JunuuNsUREUS was madansUseidiy

Definition of User Experience; concepts and factors for User Experience,
techniques to collect information for the needs of the user; User Experience design
process, psychological principles for user interface design, design principles are visible, the
user interface process for user connections, design principles and practices for user-centric,
the support system when having problems, patterns of interaction and evaluation
techniques.

ITP1001 n1slusunsudmsuimalulagansauwmea 3 (2-2-5)
Programming for Information Technology
wnAndaiwInuaznswiday mMswnuateya Ussinndeya fauds Al

Faiiuniseazined dumeuidlunisuidamuasmsdagisuanudmiunsdoulsunsy

AaXiiumes lAssasemuay Msidulasnisiiwes o15isd
Computation thinking and problem solving, data representation, data types,

variables, constants, operators and expressions, algorithm of problem solving and

workflow for computer programming, control structure, function and parameter, array.



207

IWEIY Fodun nuenn
ITP1002 walulagiiu 3(2-2-5)

Web Technology

aqﬁﬂizﬂauLLazLLmﬁmﬁugmmaﬁzuuL"‘J‘u WANNIINIUVBITZUULIY Wzt
waluladiuililaawourt weluladiulladinesdmsumsahmdidusuudiudsuidemls
ms3u-defeyarinuluslnaeaguuuusin q in3esiledmiunseonuuunaziamniuled msais
ﬁmm%uﬁugm Uinmshlluudumedidauaziiy mia%’mﬁume;l'jﬁugmwummaﬂLLazLLUU
Taundn

Basic elements and concepts of web systems, the working principle of the
web system Introducing client- side web technology server-side web technology for
creating custom web page, send-receive data through protocols, formats, tools for website
design, and development, creating a basic web page, general services on the internet and

the web creating both static and dynamic web pages.

ITP1008 NSNAFULATNIUADUTDNALIS 3(2-2-5)
Software Testing and Verification
m’mﬁﬁugmﬁmﬁ’umimaa‘uLLazmuaawaWﬁm% NTLUIUNTNAFOU T
NISNAADU FUANITNAFOU INANANITATINFDU NITHTIFDU m’%'aaﬁa’[,umsmaau NT1TINBENU
La¥N13INNITNITNAFOU NMITTAVINTIBNUNANITNAZOY MTAATIZAUNNTENAWIS
Introduction to software testing and verification, testing process, testing
levels, testing types, testing techniques, inspection, testing tools, testing planning and

management, software quality analysis.

4) ngulassadeiugiuvasszuy

SRAIY Fodwn RUWNAA
CIT0001 walulagin3avignaunnas 3(2-2-5)

Computer Network Technology

mmilﬁmﬁmﬁlmﬁuLwﬂiuia&ﬁ'%mhaﬁauﬁuma% gﬂLLU‘LJmsL%awiam%fdw
denatsuargunsaiiaiedns wuUd1aes OSI uuudIaes TCP/IP an1Unenssunisvingu
LuURluIn1suazgliuinis Wslamea usnisuudumesiie n1susnisinnisiasetie
anuuasasaselunisldiaietie msldeenduissiasnniotne wasnisidinsosionsiaaey
U393nwA38UY

Fundamentals of computer network technology. Network connection
scheme, network media and devices, OSI model, TCP/IP model, Client-Server architecture,
Protocol, Internet services. Network management, security of using the network.

Using network simulation software and network maintenance monitoring tools.
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WY Ho3vn waena
ITP1004 AMusiuAsUaanfEYRIaTEUINA 3(2-2-5)

Information Security

anuddvesauunUaonfevesarsaume wualduvesainulisuasly
an1zn1sUsTIIaNafEAeNRIAes N15ATIiLazUIMIIANISAINEES N15IUKLLAY
Famssruuanuasnssluresiamesdnyana madheiateya nsnensiateya Anusiuag
yauATetwAeufinned nguuneLazasserusIuiifatesiuauiiunsaulasn fores
ansaunea

The importance of information security, trends of insecurity in computer
processing conditions, risk analysis and management, planning and managing security
systems in the security database in personal computers, data encryption, data decryption,

computer network security, laws and ethics relating to information security.

3.2) ¥ A9N
eV ok FoAm wuwnA
CIT0005 N3lUsUNIUTIING 3(2-2-5)
Object Oriented Programming
NANMTIUSUNTUTNIRG AANELayIng N1STaUTIEALIBYA NSAUNOARMANYNY
Msideuse anzwmdygu Mmadoulusunsudiudeyszaunsfindudld uiludoyauaznns
AnsiagIutaya NIITN waLLEIN
Principles of object-oriented programming, class and object, encapsulation,
inheritance, interface, polymorphism, graphic user interface programming, file and

database programming, graphic and thread programminsg.

CIT0008 ATNAUILBUNALATUULAAIN 3(2-2-5)

Cloud Application Development

AUNNIEYDIAR1IN @01URENTTUVRIAATIA UTelAnvedaa1ln JULUUATT
THU3nsvessUszananaluuAa”d ALENYNLYBINTUSEINANALUUARTA LaTaallad My
MIRRLLeUNAIATUULAaNIR M3nwrNUasnduuunaTs TnuensRaLILeUNEIAT UL
Trusnmseumalulagaania

The meaning of cloud, cloud architecture, cloud platform, cloud service
models, features tools for developing cloud applications, cloud security, skills for

development cloud application to provide services through cloud technology.
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SRAIY YaIv wuwnA
CIT0009 Sumafifinvasassnds 3(2-2-5)

Internet of Things

AU umediavesassnds unanesudumesidavesasinds ndnnis
Feuvesdumesidavesassnds WelnaeaveBumesidnvesassnas indevieiwugeslians
madeufdimuaueuges msdeioyatunand nsmuamewee fiugUnsalindoud

The meaning of internet of things, internet of things platform, principles of
the internet of things, internet of things protocols, wireless sensor network, writing sensor

control commands, sending data to the cloud, sensor control via mobile device.

CIT0010 nsuIMsgIUdaya 3(2-2-5)
Database Administration
aninsnssuuaznisnmegudeyaitldsuemnuienlutiogiu meaauazdans

Futeya Mmsthtayaiiuardeendaya n1sd1seuasn1snAutoya FuAsuareaURludiedy

NSIANINTIULENTULAENTAIUANAIENTIUNS UL dlasinsiwasuasilendu snines

aruaensfovosgiudoya madanisiliuasaninisldaon nsviddeya
Database architecture and installation, create and management database,

import and export, backup and restore, sub query and optimization, transaction
management and concurrency control, store procedure and function, trigger, user and

privilege, database security, data replication.

CIT0011 willesdoya 3(2-2-5)
Data Mining
v & v A Y o A o a a4 A o = o
anusilesiungifunsviunilesdeya imadauaziaiaiienisinmilesdoya
Uszinnvesdeya MIwlsudeya n1sdandudeya n1sduunUsziandeya N vesAuduiug
sgriadeya Mg
Introduction to data mining, data mining techniques and tools, type of data,

data preparation, data clustering, data classification, association rules, prediction.

CIT0012 n1sdnnsdayavunalueg 3(2-2-5)

Big Data Management

AuvIngtayavunalvg Audnyazteyaruaivg waluladveyavuinlng
wwltuveanalulagveyavuinly unanvlesudeyaruiaivg nsuszananateyavuinlvey
nsIANTsTeuaTUIAvg NMTIATIEiveyauLa gy

The meaning of big data, big data characteristics, big data technology, big

data platform big data processing, big data management, big data analysis.
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IWEIY Fodun nuenn
CIT0013 UEIE RN ABNGEDY 3(2-2-5)

Machine Learning

LnAnNsBsuiveaaios MaBousuuuguily maBoudulivadula iwietne
Uszamifigy MaSeuswuuUEg Naunsiseusideruin Msseuslagiiege nMsiseusiunves
ﬂ{] ﬂ?iLiEJUiLGUQ’JLF’]i'] 7 ﬂ']ii’JiJﬂTﬁLiEJUiL‘U\‘iE]UUEJﬂULSUQ’JLﬂ'iﬁ i ﬂ?iLﬁEJUiLﬂ’iiJﬂ’J’liJLLﬂi\i
YUNDUIDLTIT IR ﬂ?i‘Vi’]F’]WIE]‘UVILV@JWuﬁN%ﬁﬂﬂ'Jﬁl’JﬁﬂaNauﬂﬂﬂ

Machine learning concept, inductive learning, decision tree learning,
artificial neural networks, bayesian learning, computational learning theory, Instance-based
learning, learning set of rules, analytical learning, combining inductive and analytical

learning, reinforcement learning, evolutionary algorithms, particle swarm optimization.

CIT0014 nsaduatiugy 3(2-2-5)

Animation Creation

nguuuifin wazn1suuianiearunisaireninkediudunielusunsy
Aoufialmes NsrUIUNITAINANLETNTY NsPRNUUURIALAT NMIPBNUUUYARN LASDIUAS
Mevesiiazas MUBBNWUUAWBMazaIn wdnnsadisuediudu 2 IR uaz 3 37

Theory concepts and practices in creating animation using computer
programs, animation process character design, character design, character costume ltem

and scene design, principles of creating 2D and 3D animation work.

CIT0015 SEUUAMUUADNAYLATEUY 3(2-2-5)
Network Security
mmilﬁaqgfmﬁ'mﬁ’ummﬂaamﬁmaﬁwum‘%miwmuﬁama% ML

fuanau wazguwuunislanfiasetieneuiinmes ssuuinwianulasadeludunesiis

suUSnwIANUannfglulAS e IEABNNILABS IN81NSIREAU WwaTAn15U9UNSRNESEUY

LATNYADUNIADS
Fundamentals of computer network security, vulnerabilities, threats and

attacks on computer network. Internet security systems. Computer networks security

systems. Cryptography. Techniques for preventing computer network hacking.



211

IWEIY FoAn nuenn
CIT0016 walulagudeniyy 3(2-2-5)
Blockchain Technology
nEnnsiiugruresneluladufonivunazuoundinduiiiisados nisdsa
MsUsEInaRALUUIASBIBIATeY analiuAdvia uafAn B9 uasdnuazvesudoniuy
nsUssgnAldudeniyy
Fundamentals of blockchain technology and related applications,
encryption, peer to peer processing, digital currency, concept methodology and blockchain

characteristics and application.

ITP1010 nswdlvddiannselind 3(2-2-5)

Electronic Commerce

awen Tassadieiiugiu UssnvmdedBidnnseiing sULUUgINY Nsdaasy
nsnandmSumdsgdidnnselindg uuudiasauarszuunumnygsannseing seuuAIenY
ARNImEsSAUNBvgddnnsatnd N1simuLaznsidussUUMavdddnnseing ssuuns
F152RuNeBlannIedind sruuanulasasuvesndyddiannsednd nguunsuazaiesssy
Mamumalgdidnnsedng

Overview, infrastructure, type of electronic commerce, marketing
promotion, business models for electronic commerce, models and electronic commerce
systems, the development and implementation of electronic commerce systems, the
electronic payment system, electronic commerce security system, law and ethics in

electronic commerce.

ITP1011 QUEGERRERERNG) 3(2-2-5)
Digital Media Creation
v & v 4 v A aa o 4 aa o d Y Ao aa o
AIUFLUBIAUNEINUADAINE Uszlnndonana wialulaglunisassdenaia ns
PONUWUULLON N1T00NLUY NITATI ﬂ’]iLLamNauuqﬂﬂﬁajGiN 9 LaTNIINUUNIADRARYIA
Introduction to digital media, type of digital media. technologies to creating

digital media, the design, creation, display for any devices, and digital publishing.

ITP1012 dnakufdng 3(2-2-5)

Cryptocurrency

wwAanazAulunIvesanaliufidva Ussinanaldufdva nsussyndld
analiuAdsia nsuandsuanaliufdvia anudsuaznisinuiaulasnds ngranouas
Bessmiiatesivanatuida

Concept and background of digital currency, cryptocurrency types,
the application of cryptocurrency, cryptocurrency exchange risk and security laws and

ethics related to cryptocurrencies.
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WY Ho3n waena
ITP1013 nsdanislggumuuasladaing 3(2-2-5)

Supply Chain and Logistics Management

WWIAR vanNsuaEIsNsUJURMuUNsTanTsladainduazleguniu nmsasaeietny
WusHNIN19gIAT NMsIaMIdnnaisions mﬁm%@%’wﬁmqﬁu N15719uRuNAA Ul UNIY ATIFUAT
duA1AIAds N15vRds NMsTanisanAduiusssuuansauma n1sidengliuinisladaindaisuen
nsUszfufBvuds nsudmsiidsmeuaussnudoanisgninetneiuszaviam

Concepts, principles and practices in logistics and supply chain management,
business alliance network building sourcing of suppliers procurement of raw materials,
production chain planning, warehouse, inventory, logistics, customer relationship management,
information systems, choosing an external logistics provider transportation insurance service

aimed at responding to customer needs effectively.

ITP1014 JTUUFINRDIRILL 3(2-2-5)
Business Intelligence System
anidesdiufisafusruugsiadaadoy ndnnisuaresdUsEnouYDIgsAa
§2a3uy nMadsuumasteyamusULUUTTUUgIAesader madeulewuvaeyaingszuugsi
99238¢ NMIUUAITBYARIUNTEUIUNITTZUUTINDSRTEY MsasuTenUvaInaeiia
Introduction to business intelligence principles and elements of business,
intelligence preparing data sources according to the business intelligence model, linking data
sources to business intelligence, data conversion through business intelligence processes, multi-

dimensional report generation.

ITP1015 AMuRenqudmsumalulagansaumnd 3(2-2-5)

English for Information Technology

wnwgnsils n13ya A1581U wazn1sdsuniwdangy teafuauiiy
wialuladansauwa NMSgUIRNLNEENATIIU NSEUUIEIRAIUAY LAz WIUUNAINITINTT
prumalulagansaume

English listening, speaking, reading and writing skills about information
technology work, writing a cover letter, writing a resume and write academic articles on

information technology.

ITP1016 n153aan5oaUasn 3(2-2-5)

E-Sport Management

v & vy A v a s a a s a a s

ANNFLUDINUNYINUBAUDIR UTeLAVLazTUAT0I0dUosn §IN10daUIn N3
Fn1sudatudadesn nanMswAaRwNy AuaNTRvERNULAABS NMITANUBLIUN InuATey
wistuluauudayasen ngruekarIsesIIUNBaUaTn

Introduction to e- sports, types of esports, e- sports business, e- sports
competition management, principles of casting games caster, game event organization, popular

e-sport games competing, e-sports law and ethics.
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4. A NUSLEUNITUIBITNUS D ENN RN

SREIY IBIY NUIYNNA
CITO017 AN5ASENENUSTAUNISANYITWAIUINGINITABUNILADS WAL
walulagansaumnd 2(200)

Pre-Practicum in Computer Science and Information Technology

N13WsENAIIUNI NV ISBUNauRaNNNUTEAUN1TallvTnluA1uN1TFUS
anwazuazlonIavenIsuseneue @ msiaudisew ilaug vinwe lweed 1s994la was
AudnwurvzanUInInnaiuingniseeninmesiazimaluladansauna laenis
nspsiluaniunisaivioguuuuing q Fuferdesmeinuineinisaeufinmesuazinalulad
asauLne

Preparation of learners before leaving professional experience in perceiving
nature and career opportunities. Developing learners to have knowledge, skills, attitudes,
motivation and qualifications suitable for the computer science and information technology

profession by acting in different situations or styles in the computer science and information

technology field.
CIT0018 AsEnUsTaUNIsSall v TInaIuINeINITABUNINBS LAY
walulagansaune 5(500)

srg3vfifagseuNnay ;: CITO017 n1swsaNinUseaun1sald v Tnauinennis
pauNImaIkazAluladasaume

Practicum in Computer Science and Information Technology

msilnUszaunsalivninulussAmsusomhssnunieaauusznaunisgsiaf
winzauieliilaiuaud vinweanai wazUszaunisal luerdn leeflszozinainisiinay
laitfesndn 500 dla

Professional experience training in an appropriate organization or agency or
business establishment in order to gain knowledge, skills, attitudes and professional experience.
The duration of practicum must not less than 500 hours.
CIT0019 dunaRnEIiIuINEINIIRsUN B suazAlulagansauma  7(700)

Co-Operative Education in Computer Science and Information

Technology

n1suURnuassluesAnvseanudsenauns 1 aan1sfinel aednAnwid
Wﬁ’]ﬁl%Uﬁﬂ%@ﬂiu&ﬂﬁﬂﬁﬂ%@ﬂﬂﬂu‘di%ﬂ@’Uﬂ']iaEJI'lx‘iLLTiUE]ULaﬁE]UMﬁQLﬂuWﬂﬂﬂ’]usﬂaﬂﬂﬂﬂu
Usgnauns maUftRnudandnifesdununiedunmisiidnAnwlfianuiuasmansils
AnwiluanuAnululflunsufifnuess deafadunsujifnuindnw fevihsenuuay
dauenanisUURNY

Practical work in the organization or establishment 1, where students are
certainly responsible for the organization or establishment as if they were employees of the
establishment. This work must be a job or a position where the student has applied the
knowledge and science they have studied in the school for actual practice. Upon completion of
their performance, students are required to make a report and present their performances.
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Abstract—Congestion control is one of the essential keys to
enhance network efficiency so that the network can perform
well even in the case of packet drop. This problem is even more
chall Centric Networking (ICN), a typical
Future Internet design, which employs the packet flooding
policy for forwarding the information. To diminish the high
traffic load due to the huge number of packets in the era of the
Internet of Things (loT), this paper proposes an effective
caching and forwarding algorithm to diminish the congestion
rate of the loT wireless sensor in ICN. The proposed network
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still has a great challenge with the network congestion rate,
which is critical to guarantee network performance.

To reduce the congestion problem in ICN, in our previous
study [4]. we introduced a dynamic congestion control in an
10T sensor-based ICN system. We implement our study with
a commonly used ICN platform called Named Data
Networking (NDN) [2]. The proposed network system uses
sensors as content producers to deliver content with content
popularity and priority-based delay transmission time, along

system  utilizes  acc lative  popularity-based  delay with adaptive content lifetime and caching policy. Though the
transmission time for forwarding strategy and includes the  jmplemented system can reduce network congestion, reducing
consecutive  chunks-based h h The  the network congestion rate still needs to be further addressed

evaluation results using ndnSIM, a widely-used ns-3 based ICN
simulator, demonstrated that the proposed system can achieve
less interest packet drop rate, more cache hit rate, and higher
network throughput, compared to the relevant ICN-based
benchmarks. These results prove that the proposed ICN design
can achieve higher network efficiency with a lower congestion
rate than that of the other related ICN systems using loT
sensors.

(FI),
Sensor

Keywords—Congestion Control, Future Internet
Information-Centric  Networking (ICN), Wireless
Networks (WSNs), Internet of Things (loT)

1. INTRODUCTION

Internet of Things (IoT) has been introduced to leverage
Internet connectivity to turn traditional objects into smart
objects. loT allows objects (devices) to communicate,
exchange information with each other, and make decisions
[1]. Towards this end, wireless sensor networks (WSNs) have
become an integral part of the Future Internet (FI) design to
exploit the advantages of Internet technology and enable
various real-life loT applications.

To match the explosive demand of users for content, rather
than its location as of the current Internet system, Information-
Centric Networking (ICN) [2] has been introduced and
regarded as a promising design of the FI architecture.
However, ICN is required to add some network elements to
perform the fundamental network functions, including content
naming, in-network caching, and multicasting. These three
functions are used for establishing data transmission between
the content producers and consumers to match the desired
content from user requests [3].

ICN also implements a packet flooding strategy, which
generates a large number of requesting packets, then results in
high traffic, and a higher congestion rate [4]. Therefore, ICN

978-0-7381-3053-8/21/531.00 ©2021 IEEE
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to achieve efficient future network communications,
especially in the case of WSNs.

In this study, we introduce an efficient caching and
forwarding scheme to decrease the congestion rate of the loT
wireless sensor-based ICN architecture. Specifically, the
proposed ICN system utilizes accumulative popularity-based
delay time for forwarding policy and the consecutive chunks-
based segment caching scheme.

II. RELATED WORK

ICN is a Fl architecture aimed at realizing efficient content
distribution using in-network caching and named data.
Typically, ICN can provide the requested data for the
consumer by serving a valid replica of the content from the
content node (ICN Router) rather than directly from the
original content source/server as of the host-centric Internet
architecture. Since each content is identified by a unique
content name, ICN allows the network components to realize
content requests and then aggregate the same content requests
with the same name for bandwidth optimization [5].
Additionally, various caching policies can also be used to
improve ICN performance, such as caching and routing
schemes in the ICN system [6].

In ICN, congestion control is very important because a
large number of content requests from consumers can cause
network congestion. This issue is even more challenging in the
case of WSN where the exchanged messages between sensors
and servers can generate high traffic, which is the main cause
of high congestion rates. Hence, the congestion control
technique is the key to recovering the network from the
congestion state [7].

To diminish the congestion rate in ICN systems, various
caching mechanisms have been proposed in the literature. In
[8], a hop-by-hop congestion control policy was proposed to
prevent network congestion by setting the maximum and
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minimum interest rates threshold between users and ICN
nodes. Also, in [9], a congestion-aware caching scheme was
proposed to decide whether a content should be cached or
evicted.

Nevertheless, a few studies utilizing the WSNs system
have been proposed to deal with congestion control in the ICN
system. For example, authors in [10] surveyed data integration
techniques in sensor networks.

We previously introduced the congestion control method
for sensor networking in [11], whereas the work in [12]
focused more on energy efficiency. These studies can reduce
the congestion rate in the ICN system, however, further work
still needs to be conducted to improve network performance.
In this research, unlike the prior study, we propose the
accumulative popularity-based delay time for forwarding
policy and introduce the consecutive chunks-based segment
cache management policy to diminish the congestion rate in
ICN.

III.  TOPOLOGY AND THE PROPOSE CONGESTION

CONTROL MODEL IN ICN

In this paper, we select a hierarchical network topology as
a network scenario as shown in Fig. 1. We aim to make this
network facilitate the connectivity between a server, ICN
Routers (content node), and IoT wireless sensors in the ICN
system. We assume that each ICN content node has all NDN
node characteristics. Typically, each ICN node has Content
Store (CS) serving as cache storage, and Forwarding
Information Base (FIB) together with Pending Interest Table
(PIT) for forwarding as three fundamental NDN components
[13]. In the NDN system, the consumers send Interest packets
to request the desired content then producers will serve the
matching Data packets with the same name as the requested
content.

Then, we introduce an effective congestion control
technique for efficient communications by sending all the
Data packets with accumulative popularity-based delay time
and storing content with a chunk-based cache management
scheme. Specifically, this mechanism aims to reduce the
traffic load based on the importance of content and ICN nodes
to decrease network congestion rate and achieve higher
network performance at the same time.

A. Accumulative Popularity-based Delay Time

We implement congestion control applications to reduce
the traffic load in the IoT sensor-enabled ICN system. When
the Interest packet is received by the sensors, the
corresponding content producer (a sensor with a matched
request data) will serve the requested content based on its
popularity. Specifically, the more popular a content is, the
faster its Data packets are sent. We take the Zipf distribution-
based model [14] to determine the content popularity levels
(cpop) corresponding to the Interest arrival rate, in the same
way as our previous publication [11].

To address the flooding problem of the IoT wireless
sensor-based in ICN, in which a huge number of packets can
increase the congestion rate, we utilize accumulative content
popularity-based delay time to transmit the packets. Let d\ be
the delay time for Data packet transmission at a Content
Router (CR) located & hops away from the sensors. The delay
time value is determined as follows:
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1) If a content belongs to the highest popular content
class, its delay time is identified as follow:
delay =0 (1)
2) If a certain content belongs to a popular content class,

its delay time is identified as follow:

d, = bd

{dk=0(1<k<N) @

3) Otherwise, i.e., a content is a non-popular one, its
delay time is assigned as (3) where bd is the base value of
delay time, and N is the distance from the sensor to the data
center/server (total number of layers). Also, dp, is the delay
unit for a specific content corresponding to its popularity
level.

d, = bd

{dn =d,_, + (N — Ddp," ©

ICN Consumers
|
~ ) ICN Server/ Data Center

100 Mbps.

! ICN Router
100 Mbps.

. ICN Router

ANIVAN
AMA AAA

IoT Wireless Sensors

100 Mbps.

-4k

Fig. 1. The ICN-based loT sensor network topology.
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delay=0
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.
{"" = dny + (N = Ddp, The popular content class
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d,=0(1<k<N)
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Producers sensors) generate and
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delay value to the Server via
intermediate content nodes at
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Fig. 2. Accumulative popularity-based delay time algorithm.
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System defines the number of links
connected to a Content Router (n,)

l

Producers (sensors) generate
Data packet when receiving the content
request

|

Identify the CR centrality value
CV = wyn, + w,N'
wy b w, =1
(N' is distance from sensor)

l

Number of consecutive chunks (in 1 segment):
n, = f(Cpop: CV of CR)

l

Cache the content segment at content Router
based on the n, value

Fig. 3. Consecutive chunks-based segment caching algorithm.

Fig. 2 depicts the accumulative popularity-based delay
time algorithm which can identify the delay transmission time
of each content from the producer via the CRs at different
levels of the network. Note that, in the case of the most popular
content class, the producer will send data content immediately
without any delay time at every content node.

B. Cache Management Policy utilizing Chunk-based
Segment Transmission

In this section, we introduce a consecutive chunks-based
segment caching scheme to enhance the cache hit rate in ICN.
Given that the data transmission unit in ICN is a chunk, we
aim to transmit data of each content in segments, which are
groups of consecutive chunks as shown in Fig. 3.

Particularly, the system identifies the number of links
connected to a CR () and performs a context-based caching
policy. Let CV be the CR centrality value, N' is the distance
from the sensor, and w;, w> as the weighted value (where w; +
w; = 1). Then, the CR centrality value is assigned as follow:

CV = win; + w,N’

CR centrality value = { Wk W =1

“

Next, the number of consecutive chunks in one segment
(ns) can be assigned according to both the content popularity
level and the CV of the CR as follow:

ng = f(Cpop, CV of CR) (5)

IV.  RESULTS AND DISCUSSION

To evaluate and analyze the proposed network model, we
simulate a network scenario as shown in Fig. 1 using ndnSIM
[15], a widely-used ICN simulator (ns-3 based NDN
simulator). For the content popularity distribution model, we
use Zipf distribution [14] with an Alpha value of one (a = 1).
Also, the proposal deploys the accumulative popularity-based
delay transmission time (with Ad = 10 ms) as the forwarding
strategy and the chunk-based caching management policy as
defined in Section I11. We simulate network scenario size from
1980 to 2700 sensors for three types of network architecture,
including original/traditional ICN (conventional NDN
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design), Adaptive ICN [11], and our proposed model with the
same network environment as shown in Table I. For
evaluation and discussions, we selected various key network
metrics including packet drop rate, average cache hit rate, and
network throughput to analyze network performance.

Fig. 4 depicts the variation of Interest packet drop rate of
different network designs. The result shows that the proposed
ICN gains the lowest Interest packet drop rate (i.e., the lowest
congestion) compared to other ICN systems. This is because
the proposed ICN design sends data content according to the
accumulative popularity-based delay time as well as using the
proposed caching management policy with the chunk-based
segment as presented in Section III.

Next, Fig. 5 shows the cache hit rate of various network
models with the largest size of network for evaluation (2700
sensors). The evaluation result shows that our proposed
model achieves the highest cache hit rate, especially at CRs
level 1 of network topology (core CR), which are close to the
consumers. Thus, the consumers can get the desired content
faster with less hop-count from the nearest ICN routers.

Finally, Fig. 6 illustrates the average network throughput
with different network sizes. The results show that the
proposed ICN design can achieve the highest throughput
compared to other benchmarks since the proposed model
transmits data content with our forwarding policy and caching
strategy implementations.

TABLE L. SIMULATION PARAMETER AND VALUE
Parameter Value
Content size 1 MB
: 0.01% of all available
CS size
content
Payload size (chunk size) 1024 Byte

Interest request frequency/sensor | 10 Interest packets/s

Link capacity 100 Mbps
Sensor max data rate 1 Mbps
Runtime 700 s
~e-Original ICN =+ Adaptive ICN  —s-Effective ICN

B
S

Packet Drop Rate (%)
[ w
S S

s

1980 2160 2340

Numbers of Sensors

2520 2700

Fig. 4. Interest packet drop rate according to various numbers of sensors.
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Fig. 5. Cache hit rate in accordance with various network levels with the
highest number of sensors.
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Fig. 6. Network throughput versus various numbers of sensors.

V.

In this research, we propose an effective congestion
control technique in ICN by employing the accumulative
popularity-based delay delivery time as a forwarding policy to
diminish the congestion rate of the ICN-based IoT WSNs.
Additionally, we implement the caching management policy
utilizing a chunk-based segment transmission corresponding
to the importance of both content and node to increase the
network performance in ICN. The evaluation results show that
the proposal is an efficient and practical solution to reduce the
network congestion rate, with higher network performance
optimization for the realization of the IoT wireless sensor-
based ICN architecture toward the FI deployment.

CONCLUSION

For future work, we plan to implement the proposal for the
Healthcare system in ICN, which aims to achieve higher
network performance and energy efficiency at the same time.
We will also analyze the theoretical results and evaluate other
network performance metrics, e.g., latency and complexity in
terms of storage space to further validate the efficiency of the
proposed system.
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Abstract—This research aims to 1) study, design and develop
fertilizer mixer using Internet of Things. 2) develop application
control the fertilizer mixer using mobile application. The
results shown that the fertilizer mixer using loT technology
and conFig.d with application via smartphone. The research is
divided into 2 parts: 1) hardware 2) software. The hardware
using ESP32S platform for control devices and applications,
Users can mix fertilizers according to the formula they want
with the program that runs on their smartphones, calculating
formula N-P-K to get the mixed fertilizer by weight of the
fertilizer. The user can set schedule for the fertilizer mixer in 2
ways: 1) the fertilizer mixer i liately 2) set the schedul
date, time for the fertilizer mixer. User can also choose from
two forms of blending: 1) select according to the recommended
formula or saved formula (by selecting from plant name and
plant age) 2) by setting N-P-K values such as 16-20-0 or 15-15-
15, etc. The results of automatic fertilizer mixer was found that
the automatic fertilizer mixer was able to perform the work
according to the specified capacity efficiently and the error of
the weight of the fertilizers from the automatic fertilizer mixer
is 7% of the total weight of the required fertilizer.

Keywords — fertilizer mixer, smart farm, Internet of things.

I. INTRODUCTION

Internet of Things (IoT) is a technology related to the
application of the Internet, electronic devices, and sensors. It
was created as a tool for the convenience of daily and can
control devices, communicate over internet and work
together wisely and automate [1]. The concept of IoT is
taking advantage of internet technology to generate
information from the many type of device such as electronic
device or sensors [2], many devices are also capable of
making data analysis and display. In addition, data can be
analyzed and displayed in a variety of formats to analytic and
forecast for the future [3].

IoT is considered a new wave of innovation [4] with
leapfrog development. It is more efficient and affordable,
making it popular in a wide variety of IoT applications. One
of them is agriculture. In Thailand, it is gaining immense
popularity, IoT is being used in agriculture to reduce labor
costs, make the most of inputs, data collection in various
environments. That is the production factor for analysis as a
production plan for future planting.

978-0-7381-3053-8/21/831.00 ©2021 IEEE
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However, agricultural innovations are still very few. As it
requires knowledge of many aspects to be integrated together
especially in agriculture and information technology. In the
generally, it is mainly the application of IoT in the field of
temperature, humidity, soil moisture, wind speed, light the
Ph control, irrigation and fertilizer monitoring, which
fertilizer is considered a factor in crop production in one tire,
it is necessary to control[5] and the need to get on the tee at
adequate and appropriate for the individual during the
growing age different to a production well.

Thailand imports approximately 3,600 million kgs of
chemical fertilizers from abroad annually, separated into
approximately 1,800 million kgs of N-P-K fertilizer [6] to
meet the domestic demand, most farmers prefer to use
chemical fertilizers to accelerate their crop growth because it
is convenient and that can be don easily. But on the other
hand, farmers have to face many problems in applying N-P-
K fertilizer. Since that contain many ingredients such as
sand, clay, kaolin, and gypsum, farmers have pay expensive,
inflated costs and not worth the investment [7][8].

Mixing fertilizers is the application of the N-P-K
fertilizer to be mixed together to get the formula according to
the user needs. Which has the advantages of standardized
fertilizers, low cost, reduce import, reduce other expenses,
done easily and can be applied immediately[6][7]. However,
the fertilizer mix is used by itself. Users must had
knowledge, expertise, experience and difficult mix
procedures such as equipment preparation, weighing the N-
P-K fertilizer, waste of labor and lack of precision in
fertilizing, etc.

Based on the origins and importance of the above the
researcher then came up with the idea to solve this problem
by creating a prototype of a small fertilizer mixer by
applying loT technology for mixing various formulations
from a precision fertilizer N-P-K fertilizer that able to work
automatically and can control by smartphone according to a
variety of conditions to bring knowledge to the farmers,

IT. LITERATURE REVIEW

A. Internet of Things (IoT)

The IoT was created by Kevin Ashton in 1999 in
connect to Radio-Frequency Identification (RFID) network
for supply chains to the internet [9] IoT is an internet
application that consists of 3 parts 1) perception 2)
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transmission and 3) processing. It is integration a
combination of sensor, networks, internet and intelligent
processing [10] to create comfortable and easily in our daily
life from the application of internet technology and wireless
sensor networks [11].

B. Internet of Things Architecture

Internet of Things architecture consists of 4 layers as
shown in Fig. 1.

5 E 5 Y 2 Y Y

I 10T APPLICATIONS

=
VIRTUAL ENTITY Il VIRTUAL ENTITY & 10T SERVICE MANAGMENT | VITHALE“"'TVI!W\|
il
MANAGMENT EXECUTION MODELING
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([ verworkinc capssry | [ transeort caasimy | ]
GATEWAY [wn_[osworns ][] [emmemner |
\ | CATEWAY mm““""'mll"mb

Fig. 1. 10T Architecture

Sensor Layer / Smart device

The layer 0 is sensor layer or smart device. The sensors
enable the interconnection of the physical and digital worlds
allowing real-time data to be collected and processed. There
are various types of smart device purpose. The sensors have
the capacity to get data measurements such as temperature,
humidity, air quality, air speed, air pressure, air flow, air
movement, and electricity etc and convert it into the digital
signal.

Gateways and Networks

The tiny sensors make volume of data and requires a
robust and high performance network infrastructure as a
transport medium. The current networks are very different
protocols, have been used to support machine-to-machine
(M2M) networks and their applications, various
technologies and access protocols are needed to work with
each other in a heterogeneous configuration. These networks
can be in the form of a private, public or hybrid models and
are built to support the communication requirements for
latency, bandwidth or security.

Management Service Layer

The management service is the processing of data from
sensors through analytics, security controls, process
modeling and management of devices. One of the important
features of this layer is the business and process rule
engines. IoT brings connection and interaction of smart
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device and systems together providing information in the
form of events or contextual data.

Application Layer

Application Layer is the IoT application that covers
smart environments/spaces in domains such as Living,
Cities, Energy, Transport, Health, Industry, Building,
Homes, Agriculture, Factory, Supply chain, Emergency,
User interaction, Culture and Tourism.

C. Application of Internet of Things

The intelligent capabilities of IoT can connect multiple
devices to the Internet. It is popular for a wide variety of
applications. There have been many innovations for
example.

Precision Farming

Precision Farming is based on a combination of sensors
that measure humidity, sunlight, temperature, plant database
and watering systems, adjust the amount of light and
temperature adjustment system. That work in harmony to
create an environment that is most suitable for plant growth
and the most accurate [13].

Logistic.

The ToT network will contribute to the development of
transportation and logistics management to help support the
connection of information between vehiclesor between
vehicles and traffic control systems such as traffic signal
systems, traffic information systems, mass transit systems, it
helps the service to be safe, convenient and on time.

Smart home

10T in smart homes are one example. In an IoT enabled
smart home environment, lighting, home appliances,
computers, security cameras, etc. All of these devices
connect to the internet and allow users to monitor and
control things by regardless of the time and place constraints
[14].

Smart cities

A smart city is a framework, predominantly composed
of Information and Communication Technologies (ICT), to
develop, deploy, and promote sustainable development
practices to address growing urbanization challenges. A big
part of this ICT framework is essentially an intelligent
network of connected objects and machines that transmit
data using wireless technology and the cloud. Cloud-based
IoT applications receive, analyze, and manage data in real-
time to help municipalities, enterprises, and citizens make
better decisions that improve quality of life [15].

D. Chemical fertilizer

The mixing various chemical fertilizers used by
themselves It is to mix the N-P-K fertilizer of 18-46-0, 46-0-
0 and 0-0-60 formulas to mix them according to the
prepared fertilizer and fertilization schedule. They are can
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mix all recipes without the use of fillers like fertilizers that
are generally sold in the market.
Benefits

e Farmers' cost of fertilizer use is reduced.

e Reduce the import of chemical fertilizers. Reduce
the cost of fertilizer ingredients, warehouse rental,
shipping, interest, packing etc.

Fertilizer mixing process
Choose the formula and the rate of application of
fertilizer on plants.
Calculate and weigh each type of fertilizer from the
table.
Mix the fertilizers together.
Take a sack

III. METHODOLOGY
Researchers divided the research into 4 stages.

A. Steps to study problems and collect data

The requirement of this research is to development of
fertilizer mixer and application control. It is important to
control the fertilizer mixer for work by manual, or work
automatically by schedule. The fertilizer mixer should be
able to set the fertilizer formula as needed, mixed fertilizer
by efficient, easy to use and easy to maintain. Data is sent to
the cloud computing. The system can show data with mobile
phone. In this research, we have chosen Internet of Things to
develop the fertilizer mixer.

B. System Design and Development design

This procedure is the researcher designed and
development the fertilizer mixer and application control. It
can be divided into 5 stages as follow
Stage.l Ability of the work system including
hardware and software system as shown in Fig. 2.
Stage.2 Model design, this stage is that the researcher
designs fertilizer mixer application control.
Stage.3 Context diagram
Stage.4 Application database design
Stage.5 User interface design.

C. Implementation

This procedure is that the researcher has developed into
2 parts.

Hardware

Researcher implement the fertilizer mixing hardware (N-
P-K) by using the Node MCU ESP32S as a controller for
automatic and by manual and it can:

e Able to automatically measure and mix the fertilizers
(46-0-0 18-46-0 and 0-0-60) according to the NPK
proportion to get the fertilizer according to the user's
desired formula and dissolve with water for injection
or drip irrigation systems.

e Able to report the work results back to the application.

e Report back to the application when the mother
fertilizer content is low or insufficient.

e Report back to the app when the mixing is complete.

Researcher has shown the design of fertilizer mixer
model shown as Fig. 2 and show the fertilizer mixer Fig. 3.
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Fig. 2. Fertilizer mixer model.
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Fig. 3. Prototype of fertilizer mixer.

Software

Researcher implement software for control the fertilizer
mixer and manage fertilizer with the following features:

1. Can calculate the weight of the mother fertilizer
required (46-0-0 = nitrogen, 18-46-0 = phosphorus, 0-0-60 =
potassium) by calculating the NPK formula to get the mixed
fertilizer as the user needs.

2. Able to set the time for the fertilizer mixer in 2 ways:

e Let the fertilizer mixer immediately.

e Date and time for the fertilizer mixer.

3. There are two types of blending patterns available:

e Choose according to the formula recommended by
the system. Or a user-saved recipe (by selecting
from plant name and fertilization range).

e Set the formula of your own fertilizer by custom
NPK values such as 16- 20-0, 15-15-15.

4. Can determine the main information of plants
consisting of Plant name, fertilization phase, fertilizer
formula and fertilizer weight (per rai).

5. The system can display the remaining amount of the
mother fertilizer.

6. The system can display fertilizer mix history.

7. The system can display a system operation
notification in the application.

For example software shown as Fig. 4-6.
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Fig. 5. Fertilizer mixer schedules.
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Fig. 6. Fertilizer formula.

IV. RESULTS

This research aims to study, design and develop fertilizer
mixer using Internet of Things and develop application
control the fertilizer mixer.
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The results are: 1) The Fertilizer mixer can control
devices through the ESP32S board, monitor the weight of the
NPK fertilizers, precisely mix fertilizer control, measure the
fertilizer levels in tank, report mixed results and also error
warning. 2) The application can be added more devices,
modify the information of various plants, monitor the
connection status and the levels of fertilizers in tank, config
schedule of mixing fertilizer, customize fertilizer formula,
report the mix fertilizers in schedule, view fertilizer mixing
history and notify results from the fertilizer mixer.

V. CONCLUSION

Internet of Things has been applied to the fertilizer
mixed of smart farming systems. It can be mixed the
fertilizer by manual, schedule automatics. It creates comfort
and precision in work. The sensors are available online in
real time. So, we can control with a mobile device that is
convenient to agricultural as well.

VI. SUGGESTION

e Should create shut off valve. There is a deposit that
it is closed at the slightest bit to prevent the mother fertilizer
stuck in the container.
e Should use metal for strength, durability and actual
work.
e Should choose the high-precision sensors for

optimal performance.
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Abstract—Thai Sign Language (TSL) is the national sign
language for Thai deaf people or hearing impaired in Thai-
land. These people with disabilities can use sign language to
communicate with people with disabilities but face obstacles in
communicating daily with ordinary people. Technology should
play a key role in helping disadvantaged people achieve a better
quality of life. This research aims to find ways to create Thai sign
language recognition applications and be developed for real-time
sign language translation in the next step. We purpose a simple
approach with a MediaPipe framework that helps to extract the
hand landmark from video on the preprocessing step and use that
landmark to build the model for recognition hand gestures with
various Recurrent neural networks (RNN). The result showed
that the model builds with LSTM, BLSTM and GRU has an
accuracy greater than 90 percent. This approach can produce (c) Three
an accurate close to the traditional approach.

Fig. 1. Example of a Thai Sign Language (TSL).

Keywords—Computer Vision , Machine Learning, Neural Net-

work, Thai Sign Language (TSL
i en s, (150 To allow the machine to recognize the sign language that

uses hand movement, we need to prepare the dataset and
design the training step with a suitable algorithm. Therefore,
we decided to create our own data set to train the model,

I. INTRODUCTION

A report on the situation of persons with disabilities in Thai- o ; :
land in September 2020 [1] found that there were 2,058,082 2iming to build the model that recognizes at least 100 ges-
people or 3.09% of the entire population. Of these, 388,233 tures/word capability covering the vocabulary used in daily
were hearing impaired or interpretive. Human-computer inter- life in different categories such as Greetings, Numbers, Days,
action (HCI) could help so many people at all levels of society ~11mes and Seasons, etc. ) )
to upgrade a better life, especially disabled people. The most state-of-the-are algorithm recognizes body move-

Sign Language is a subset of hand gestures that is part of ment using a neural network to extract feature and trained
the human modality to communication among deaf people model by decomposing the problem sub unit [2] or using
or the hearing impaired. Thai Sign Language (TSL) was cascade network [5]. This has led to our research aimed at
developed from American Sign Language (ASL) but different using neural networks as well.

in gesture detail; for example, in Fig.1, an example of Thai sign Th? organization of this PAper 13 48 follows. ,SCC"O", I
language communicates the word love, sick and number three contains some related work. We discuss some algorithm which

respectively. TSL is a standard sign language in Thailand, “ adopfed or related in our work. Our Iapproagh a8 expl.ained
but only some ordinary people understand it and use it to in Section III and eval.uale. the resu!l in Secuon Iv. Fmal!y
communicate with deaf people that maybe sometimes hearing V¢ (:'onclude our contribution and discussing future work in
impaired can not communicate in daily life with ordinary Section V.

people. Sign Language Recognition (SLR) is the start point 1L
to develop sign language translation, which is interdisciplinary
research area topics such as computer vision, natural language,
artificial neural network processing, etc.

RELATED WORK

One of the most used algorithms today and found to be
effective for sign language recognition (SLR) is the deep neu-
ral network (DNN) implementation. In this paper, we adopted
various algorithms under the DNN area to fit into our criteria.
In particular, the RNN (Recurrent Neural Network) algorithm,

978-0-7381-3053-8/21/831.00 ©2021 IEEE 128
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Fig. 2. Our approach.

since this research builds the modeling from extracted the
key points on both palms when gesture movements in sign
language.

A. Convolutional Neural Network

Convolutional neural networks (CNN), also called Con-
vNets, were first introduced in the 1980s by Yann LeCun is
a class of deep neural networks most commonly applied to
analyzing visual imagery or video. Sign language research area
adopted CNN such as [2], [7], [8], [10] and so on for feature
extraction and classification. Especially [10] focus on TSL like
our paper showed accuracy up to 97.7 percent but based on the
Kinect device for data acquisition step, unlike our research, the
process of collecting the dataset does not require any special
equipment.

B. Recurrent Neural Network

Recurrent Neural Network(RNN) is a class of artificial
neural networks that mostly focus on temporal sequence data
such as NLP, text, voice, video, or time-series data. So many
research paper in machine translation using RNN or improved
algorithm from RNN such as LSTM or GRU [4], and in
this paper, we focus on using RNN since the extracted hand
key point’s position is saved in a text file format (CSV)
corresponding to the reference position, it is more suitable
for choosing RNN algorithms than CNN.

C. MediaPipe framework

MediaPipe [6] is a framework for building a pipeline
mainly for rapid prototype base on C++. In this paper, we
use MediapPipe for extracted hand key point that MediaPipe
already provide by customize some source code and write
the absolute position of hand landmark to text file base on
guideline [11], [12].

ITII. Our APPROACH

Sign Language mainly focus on two ways the feature extrac-
tion from images or extract hand key point and concatenated
their location [9]. Our approach based on pipeline as Fig.2. It
can be separated into four large steps: creating a video dataset.
Preparing data to train the model; Model training and using
models to create applications for predict Thai sign language;
details are as follows.

A. Input Data

The very first step is to prepare a dataset to use for model
training. We shoot 100 videos per word. However, in this
experiment, we recorded five videos of five gestures, a total of

al Arts, Media and Technology (DAMT) and
icati Engineering (NCON)

and Tel

(a) 21 points on each hand detected by MediaPipe Framework

189

(b) After Extracted 42 key points and write to CSV files

Fig. 3. key point position detection on each palm and writing
key point to text files (CSV)

500 videos, to test our approach. Each video contains 50 FPS
with format H.264, and this process takes the longest time but
does not rely on any additional equipment except a mobile
camera.

B. Preprocessing

In this step, we customize source code from the MediaPipe
framework to extracted the hand key point 3 (a) and write it
to a text file (CSV) as Fig. 3 (b). At this stage, a total of 21
key locations on both palms, a total of 42 key points, will be
recorded in a text file; all 42 landmarks will pull from each
frame of the video. Therefore, we need each video to have the
same lenght as possible to create an equivalent data set.

C. Model Training

At this stage, the hand’s key point we extracted from the
video is suitable for RNN, and we decide to use the three
different variations of architecture related to RNN are LSTM
(Long short-term memory), Bi-LSTM (Bidirectional LSTM),
and GRU (Gated recurrent unit). LSTMs were developed
to deal with the vanishing gradient problem that can be
encountered when training traditional RNNs. Bi-LSTM is a
compound of Long Short-Term Memory (LSTM) and Bi-
directional Recurrent Networks (BiRNN). The GRU is like an
LSTM with a forget gate but has fewer parameters than LSTM.
Our approach in this step is that using a text file training set
takes less time to train a model than the CNN approach that
relies on the large image or video datasets, which can take
a longer time than text file such as [10]. Moreover, this step
also may be necessary to repeat the process many times by
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adjusting the parameters to get the best accuracy. Thus text
files might be easier to train model than other data set.

Additionally, In this step, we also are tuning the hyper-
parameter with Hyperband [3] that focuses on speeding up
random search through adaptive hyper-parameter allocation
the importance Hyperband parameter list on Table I. From
the table, we can see that we have the default number of
nodes at 64 nodes and can be increased by a maximum of
256 nodes, and there are from 1 to 3 hidden layers and 4
types of optimizer for Hyperband to choose from. Fig. 5 show
each RNN algorithm’s summary after tuning with Hyperband.
We found that the GRU had the least number of parameters
while BiLSTM had the largest number of parameters, meaning
BiLSTM was the largest model while the GRU was the
smallest model in this experiment.

After tuning with Hyperband the next step is to build
the model with training data and the output result of each
algorithm after train shown in Table II. The data set of training
data has 100 videos per word divided into 60 videos for
training, 30 for the validation test, and the last 10 for testing
the accuracy after trained models. All algorithms can surpass
accuracy more than 90 percent with train data set and surpass
more than 90 percent with test data set as Table III. During the
model’s practice with different epoch numbers ranging from

Fig. 5. Model Summary of each model after tuning with
Hyperband

TABLE II. Model accuracy comparison while trained

Network | Accuracy | Loss
LST™M 0.94 0.16
BLSTM | 0.97 0.39
GRU 0.93 0.20

70 to 100, we found that the graphs obtained while practicing
Fig. Ref fig: acc-lose showed significant fluctuations in the
BiLSTM, LSTM and slightly up and down on GRU due to the
number of videos required for the practice (60 videos), it may
not have been enough for BILSTM or LSTM with parameters
larger than GRU.

D. Post-processing

In this step, we developed both desktop and mobile applica-
tions, as shown in the Fig. 6 both of them have used different

TABLE III. Model Accuracy (Predicted with test data)

Model Accuracy | Loss
LST™M 0.97 0.06
BLSTM | 0.94 0.23
GRU 0.94 0.14

130

244



The 6th International Conference on Digital Arts, Media and Technology (DAMT) and

4th ECTI Northern Section Conference on Electrical, Electronics, C

Fig. 6. Desktop Application (left) and Mobile Application
(right)

models in the application development, choosing the model
with the highest precision from the table. III, that is, LSTM
has 97 percent accuracy for desktop. And the GRU model was
chosen for mobile use because of its small size but acceptable
accuracy.

IV. ResuLT AND Discussion

By looking at the results, we found that we could build and
deploy the model in the development phase of both desktop
and mobile applications. It shows that this approach can be
applied to the development of both desktop and mobile sign
language recognition. However, there are some limitations in
binding to the MediaPipe Framework, but it may be acceptable
in terms of open-source code.

V. ConcrusioN AND Future Work

In this paper, we presented Thai Sign Languages recognition
that builds from the MediaPipe framework by extracting key
points from hand landmarks. We use just a simple smartphone
camera and train it with CPU on the laptop and even faster
when training with GPU. Our experiments demonstrate how
to build Thai Sign Language recognition with the MediaPipe
framework and will be the next step to make a Sign Language
Translation and the next future.
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Abstract—The research aims to study and design an
application to advise and diagnose dog's health. In this work,
the development process of the application not only present but
also the performance of the application usage eval d. This
work consists of the following two steps. Firstly, we present the
software development process from collecting the user
requirement to the software installati Next, the eval
of the application usage is ob d from a questi ire,
collected from users. The user can be divided into two groups:
expert-users and end-users. The collected data analyzed and
presented by the mean and standard deviation.  The
experimental results show that the satisfaction level is good.
Therefore, the proposed work can widely use as a first
diagnose dog's health tool.

Keywords—Dogs Disease, Dog Health, Decision Tree

I. INTRODUCTION

Nowadays, pets are widely adopted as the best friend of
humans. Those animals have a common illness, although pet
owners closely care. One of the important operations, when
the pet is sick, is to provide preliminary treatment.
Especially, novice pet owners need to be guide quickly and
correctly. Therefore, in this work, we develop an application
for initial advice and analysis of pet diseases.

Owners should study how to look after a dog or seek
frequent advice from a veterinarian. This will quickly help
and relieve sickness especially serious symptoms in dogs.
Diseases in dogs can be categorized into two types -
infectious diseases and non-infectious diseases such as rabies
and measles. And, this also includes inflammatory bowel
disease or rat pee. Non-infectious diseases are heart disease,
kidney, and cancer. Some diseases in dogs can be healed by
themselves if the owner knows about the disease and initial
treatment. However, in some cases the dogs’ life if they did
not receive proper healing in time. Therefore, knowledge of
dog diseases is necessary and vital for dog owners.
Currently, books or websites and dog-raising applications
can offer support and assistance to dog owners in looking
after their pets closely and easily. For example, Doglike
application is an application that offers information about
dogs” news. This application also allows users to check the
risk of disease in dogs. Moreover, it also provides music and
sound for users to play for dogs which can stop your dogs
from frightening and escaping when they hear fireworks.
Unfortunately, this application is online, so the application
cannot be used when offline.

Therefore, an application offering advice and diagnosis
of diseases in dogs and accessible online and offline will be
convenient for the user and able to save many dogs’ life.
The application will also show dog healthcare information

978-0-7381-3053-8/21/831.00 ©2021 IEEE

and illness tracking. The dog owner will have enough
information to assess the possibility that the dog may perhaps
be at risk for diseases. Currently, the application is only
supported Android operating system. The dog owner can
access the application by identifying the dog’s age and
symptoms. Then, the results will be displayed after
processing. The application will show illness information
and offer advice for healing the disease or prevention to dog
owners

II. RELATED WORKS

A. Decision Tree

The decision tree techniques is to assist decision-making
by using a supervised machine learning technique in finding
the way to choose and forecast the best answer in the form of
a tree structure. There is learning information that can create
a memory and categorize a group of the data bundle that can
be used to predict groups of items that have not yet been
categorized as well [1][10][11].
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)  senior
B iddieagd N branch
Z \ )
nods [ student? \/‘;\! credit_rating?
N
/ \ /

S

L yes fair excellent
/
af > 7\ / N
o
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) (ys) ((mo (‘yes
N p— S—r”

Fig. 1. Example of Decistion Tree [2]

B. lonic Framework

Tonic Framework [3] is an open source UI toolkit for
building performant, high-quality mobile and desktop apps
using web technologies — HTML, CSS, and JavaScript —
with integrations for popular frameworks like Angular,
React, and Vue.

C. Java Script

JavaScript [4] is a computer language for internet
programming popular among programmers. The working
architecture is an “interpret” method also known as object
oriented programming aiming to design and develop internet
programs. It works with HTML and Java language on both
client and server side.

D. Related Research
The application for effective preliminary diagnosis [5] in
cattle on a mobile phone using tree decision-making
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techniques and uses the random tree decision-making
algorithm. It has found that the application showed good
performance in diagnosing the disease, and showing details
of diseases, causes, symptoms, prophylaxis in cattle.

Analysis tools [6] were developed to support credit
approval using classification tree technique and SLIQ
algorithm in credit analysis .

The exercise decision support system adopted tree map
techniques [7] for decision-making. Users can search for
information to add options for those who want to make their
own health accessible to their needs .

The system supports the approval [8] of rental loans by
decision tree techniques and uses ID3 learning algorithms
using the Weka 3.4 program. Improved systems showed
good application satisfaction .

III. RESEARCH METHODOLOGY

The researchers divided the research procedure into five
parts that consist of the following steps.

A. Study problems and collect data

The requirement of this research is to development the
application provides advice and diagnosis of diseases in
dogs. The researchers gathered knowledge of dog's
diseases, the illness information from 2 veterinarians and 1
animal husbandry in Chiang Rai Rajabhat University Animal
Hospital. The research objective is to model an application
to provides advice and diagnosis of diseases in dogs. The
researcher chose lonic Framework as a development tool
with MySQL database.

B. System Design

In this process, the researchers design data system for
user. The modeling process need to collect data to be
classify by ID3 learning algorithms .

Part of the user:
e Able to diagnose dog’s diseases from the initial
symptoms .

e Able to acknowledge dog’s
symptoms and healing process

diseases, causes,

® Able to inform dog’s healthcare.

In this process, the researchers design data system for
user. The modeling process need to collect data to be
classify by ID3 learning algorithms .

=

133

Fig. 2. ER Diagram

N
Diseases

Fig. 3. Flowchart diagnosis of diseases in dogs

C. System Development

In this step, we develop the system after designed process
as shown in Fig 4 - 10.

D. System Installation

This process is a commissioning of application system.
The researchers will record the usage of system to the best
improvement and practical used.

E. User's Manual

The user manual was created to describe an overall
composition of the application, installation and explanation
of the whole process whereas description of each screen
allows users better understanding the use of the application.
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Fig. 5. Application home screen

In Fig 5, the application displays dog information. And,
click the major diseases in dog’s item to show the list of the
diseases in dogs as shown in Fig 6. Click the dog
healthcare item to show the dog healthcare information as
shown in Figure 8. And, click checking dog’s symptoms
item to show the checking dog’s symptoms list as shown in

Fig9.
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Fig. 6. Major diseases in dogs
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In Fig 6, the application displays the major diseases in
dog item.  And, click the major diseases in dogs item to
show the knowledge of major diseases in dogs as shown in
Fig 7.
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Fig. 7. Knowledge of major diseases in dogs
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Fig. 8. Dog healthcare information

Fig. 9. Checking dog’s symptoms

In Fig 9, the application displays the checking dog’s
symptoms item. And, click the the checking dog’s
symptoms item to show Symptom Characteristics as shown
in Fig 10.
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And, Finally the application displays the advice of dogs
in childhood, or adulthood , or old age.
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Fig. 10. Symptom Characteristics

IV. EXPERIMENTAL RESULTS

The research objective was to study, design and develop
a Dog Healthcare application for Android smartphone.
The results were: 1) user be able to diagnose dogs’
diseases, 2)user can be inform about dogs’ diseases,
causes, the symptoms and healing process, 3) user can be
informed about dogs’ healthcare and nutrition. The
performance evaluation by 3 dog experts and 20 users
showed their expert opinions as shown in Table 1 and Table
2 as follows.

TABLE L. SUMMARY RESULTS OF EXPERTS ~ OPINIONS AGAINST

THE PERFORMANCE

Applicatior: Pel:formance Mean. | S.D. Result
Functional Requi 5.00 | 0.00 | VeryGood
Reliability 4.67 0.47 | Very Good
Usability 4.67 | 0.47 | Very Good
Performance 4.33 | 0.47 Good
User Interface Design 4.00 | 0.82 Good

Total 4.53 0.45 Very Good

From Table I, the results of evaluation of efficiency [9]
by 3 experts, the overall of analysis was very good
(¥ = 4.53, S.D. =0.45), but when considered individually,
the functional requirement result is very good (& = 5.00,
S.D.=0.00), reliability and usability result is very good
(& =4.67, S.D.=0.47), performance is good (& = 4.33,
S.D.=0.47) and user interface design is good (& = 4.00,
S.D. =0.82).

The results of user satisfaction assessment by 20 users,
the overall was good (& = 4.48, S.D.=0.52), but when
considered individually, the reliability is very good
(£ =4.75, S.D. = 0.43), usability is very good (i = 4.67,
S.D.= 0.47), functional requirement is very good (& = 4.50,
S.D.= 0.50), performance is good (& = 4.45, S.D.=0.59) and

135

user interface design is good (& =4.05, S.D.=0.59) as shown
in Table II.

TABLE IL. SUMMARY RESULTS OF EXPERTS ~ OPINIONS AGAINST
THE PERFORMANCE
Appli Features Mean. | S.D. Result
Functional Requirement 4.50 | 0.50 | Very Good
Reliability 4.75 0.43 | Very Good
Usability 4.65 | 0.48 | Very Good
Performance 4.45 0.59 Good
User Interface Design 4.05 0.59 Good
Total 4.48 | 0.52 Good

V. CONCLUSION
The application has installed in an android smartphone
for advice and diagnosis of dog’s diseases. It helps dog
owner to track symptoms and particular illness of dog. So,
the owner will be able to find appropriate healing for dogs.
Moreover, they can learn to look after their dogs to
have good health and feed them with proper nutrition.
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Abstract—The purposes of this research were (1) to
develop and evaluate the efficiency of tourism application for
Baan  Muang-Ruang  community, (2) to examine
user’s satisfaction towards tourism application for Baan
Muang-Ruang community, and (3) to investigate the results of
tourism  promotion by Baan Muang-Ruang

ity for impl ion of tourism application at
Baan Muang-Ruang ity. The evaluation of tourism
applications efficiency in Baan Muang-Ruang community
employed 10 experts in e ining the appli that
included application developers, website developers, UX/UI
designers, and 52 representatives of tourism  community
villagers and tourists selected by convenience sampling.
The research instruments were tourism application for Baan
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Community-Based Tourism and becoming popular among
tourists. The community exists 25 sightseeing spots divided
into 6 learning stations: soil station, colored pineapple, self-
sufficiency economy prototype, waste management, seed
house, frog nursery. The other 19 spots offer visitors for
observation of the community atmosphere and well-being of
villagers. However, the community lacks information
literacy at each learning station. Each learning station needs
the speakers for operation and the learning station is not
functional without the speakers. In addition, the village
welcomes relatively small number of visitors due to the lack
of public relations of community tourism activities to reach a
large crowd. Earlier publicity was used to communicate

Muang-Ruang community, performance assessment, user  LOUrists to people they know. The work from [2-3] reported
satisfaction  questionnaire, and  tourism promotion that the development of mobile application for travel to
assessment for Baan Muang-Ruang C ity towards facilitate travelers who want to travel, check the information

implementation of tourism application for Baan Muang-
Ruang Community. The data was analyzed for mean and
standard deviation. The results showed that tourism
application assessment by experts revealed overall while
user satisfaction towards the tourism application for Baan
Muang-Ruang was rated at the highest level, and the
results of the tourism promotion rated by the community, in
overall, was at the moderate level.

Keywords—Tourism  Application,  Tourism  Promotion
Application, Community-Based Tourism, Baan Muang-Ruang

I. INTRODUCTION

Tourism is an economic contributor to the Kingdom
of Thailand. The tourism plays an important role for
promoting tourist destinations for tourists around the
world. Thailand’s master plan has been implemented
from 2018 to 2037 [1]. Inside the plan, the government
has focused on developing tourism throughout the
system and created a variety of tourism products in
line with the needs of tourists. Baan Muang-Ruang
community is located in  Mackomn = Sub-district,
Mueang District, Chiang Rai Province. The village is still
attached with local community lifestyle following a life of
farmers. The community is also well-known spot for

978-0-7381-3053-8/21/831.00 ©2021 IEEE
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and video of a place before deciding on a list of attractions.
This also useful in promoting tourism. Similarly, the results
with [4] which asserted that mobile applications are popular
among tourists especially when using the Route Map
application to travel to the city. It is a tool that provides
access to the tourist information of the community and the
map of the community's routes. It is also a tool for promoting
tourism to promote tourist attractions to a wider group of
people i.e. Thai and foreign tourists. Moreover, the work
proposed by [5] were use Geographical Information System
(GIS) for designing the travel route.

Therefore, this paper proposes the idea to develop
innovative tools for promoting tourism at Baan Muang-
Ruang Community by exploiting smartphone-based mobile
application for public relations tool and advertising
information about tourist attractions. The information about
attractions is presented in video, image and text format as
well as showing location of the attraction. The benefits are
convenient for tourists in knowing the estimated distance and
arranging travel time. The travelers are thus confident that
the tourism activities fit their needs. When the number of
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tourists visiting the community is increased, the community
can earn more income and people have good quality of life.

This paper aims to develop mobile application for
promoting Community-Based tourism by using Baan
Muang-Ruang community as a case study. The objectives of
this study are (1) to develop tourism application for Baan
Muang-Ruang Community, (2) to assess the efficiency and
satisfaction of tourism application, and (3) to evaluate
tourism promotion results by implementation of tourism
application at Baan Muang-Ruang Community.

This paper is organized as follows. Section II. describes
the related work. Section III. introduces the proposed
methods. Sections IV. Provide the results and discussion.
Finally, Section V. presents our conclusions.

II. RELATED WORK

A number of research works have been proposed to
promote tourism using mobile application. The research
works proposed by [4] has been conducted on the
development of tourism potential in Nang Lae, Muang
District, Chiang Rai Province. The objective of their study is
to develop a mobile application to promote self-tourism on
community-based travel routes. The results showed that the
mobile application is popular among tourists as
communication technology serves as an important
communication tool for the best access to information.
Another research has been done on the development of
mobile applications in Sakon Nakhon province on android
operating system [2]. The objective is to develop mobile
application and study satisfaction on tourist attractions in
Sakon Nakhon Province. The results of the satisfaction of
mobile applications and tourist attractions in Sakon Nakhon
province were found to be satisfactory. The overall
satisfaction was very high. Another research has developed a
travel mobile app to facilitate travelers who want to travel to
Kanchanaburi [3] by reviewing tourist information and
videos before deciding on a list of attractions as well as
sorting the sightseeing according to the chart theory and
calculating the shortest route before traveling. The results
showed that the test results of mobile applications were
accurate, and the traveler's application satisfaction mean
score was 4.37 and standard deviation of 0.47 which is
considered a good level. Research on Gamified mobile
experiences: smart technologies for tourism destinations [6]
to enrich the experience of to tourists, and to present the
benefits provided to DMOs by analytics tools integrated on
gamified mobile experiences. Results of the validation show
that there are opportunities to increase the availability of
gamified mobile tourism experiences and measure them
using analytics tools to obtain information about tourist
behavior. Another research study of Information Technology
management for people in the community to promote the
sustainable tourism in Bangkok noi District Bangkok [7] and
by training them to understand and skill in Information
Technology. The result found that the knowledge and skill
on information technology can go well with hand phone,
internet and computer it can apply to social medias the
ignorant and skill can be used to collaborate with other
nearby areas for promotion.

III. METHODS

The researchers studied and planned the research together
with Baan Muang-Ruang community about the attractions in
the community. The following steps were delivered.
Interview those who involved in the tourism activities of
Baan Muang-Ruang community. Study the context of the
attractions in Baan Muang-Ruang community. Survey the
needs for tourism applications in the community. Analyze
and design applications. Develop tourism applications for the
community. Evaluate the developed tourism application by
specialists for performance evaluation by questionnaires. The
tourism application of the Baan Muang-Ruang community is
published for users to assess and summarize the results of
tourism promotion after the use of the tourism application by
user satisfaction questionnaires on tourism application and
community-based tourism promotion assessment with
tourism application at the community of Baan Muang-
Ruang.

Application design is categorized into 3 categories by
user type. (1) General user means who uses mobile
application and tourists, (2) Community service provider
means who uses the application in the form of a website,
which will involve the service for visiting tourists and (3)
Administrator means who uses the application in the form of
a website application for managing information of the
community service provider and can approve the work of the
community service provider. An overview of the design of
a tourism promotion application for Baan Muang-Ruang
community shown in Fig 1.

Tourkum formation olawer

%

o e

T E—
Muang-Ruang
prmiees

Fig. 1. Context Diagram of a tourism promotion application for Baan
Muang-Ruang Community.

A. User Interface Design

1) General Users Section Design

The general user will use the tourism application of Baan
Muang-Ruang community via mobile application. Inside this
application, it provides the user with tourism information, the
list of the tourism information, touring routes, and the list of
accommodation as shown in Fig 2.

Fig. 2. Tourism information screen
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2) Community Service Provider Section Design

Community service provider will use the tourism
promotion application of Baan Muang-Ruang community as
website application. When login, community service
provider can managing tourism information as shown in
Fig 3.

Fig. 3. Web page for managing tourism information

3) Administrator Section

Administrator section functionality is available in website
format. Since it is convenient to manage information without
having to fill in information every time; however, the user
login is required, and the administrator can manage the
community service provider information and approve the
work of the community service provider as shown in Fig 4.

Fig. 4. Web page for communication

information.

managing

service provider

IV. RESULTS AND DISCUUSION

Performance results of the tourism applications of Baan
Muang-Ruang were the examination of opinions from 10
experts by the questionnaire. The sample size was based on
the method proposed by [8], which are at 95% confidence
interval and 5% for sampling errors. The experts have tested
the prototype app lication for tourism promotion of Baan
Muang-Ruang in regard to the user group: 1) The General

Table I showed that an overview of expert opinions on
the performance of the tourism application of Baan Muang-
Ruang in the section of general user was found at very good
level.

TABLE IL MEAN, STANDDARD DEVIATION, AND LEVEL OF EXPERT
OPINIONS AGAINST THE PERFORMANCE OF THE TOURISM APPLICATION FOR
BAAN MUANG-RUANG COMMUNITY IN THE SECTION OF COMMUNITY
SERVICE PROVIDER.

List of Application

Performance Evaluation Mean SD: | Reaulty
Management and public relations of 4.80 0.40 Very good
appropriate news
Management to make a suitable tourism 4.60 0.49 Very good
program
Adding tourist information, visiting 4.80 0.40 Very good
community accommodations, appropriate
details.
Management, approval, program change, 4.80 0.40 Very good
travel convenience and speed.
Viewing contact messages from users is 4.80 0.40 Very good
convenient and appropriate.
It is safe to access information. 3.80 0.98 Good
There are good i ions for use. 3.80 0.40 Good
There is a language that is easy to 4.20 0.40 Good
understand.
Connection to the system is efficient. 4.40 0.80 Very good
(Do not fall off often)
Able to manage information easily, 4.60 0.49 Very good
conveniently and quickly.
Data p ing is accurate. 4.00 0.63 Good
Itis in the overall screen design. 4.00 0.63 Good
There is a suitable format and method for 4.00 0.63 Good
presenting information.
Can display information in a very short time. 4.60 0.80 Very good
The appropriate and complete information is 4.60 0.80 Very good
displayed.
Overall 4.38 0.71 Very good

Table II showed that an overview of expert opinions on
the performance of the tourism application of Baan Muang-
Ruang in the section of community service provider was
found at very good level.

TABLE III. MEAN, STANDDARD DEVIATION, AND LEVEL OF EXPERT
OPINIONS AGAINST THE PERFORMANCE OF THE TOURISM APPLICATION FOR
BAAN MUANG-RUANG COMMUNITY IN THE SECTION OF ADMINISTRATOR.

User Section, 2) Community Service Provider Section, and List of Application Nican SD. |Results
3) Admin Section and the results were reported in the Performance Evaluation
following tables. Community service provider's data handling 4.80 0.40 Very good
is under contract.
In approving jobs for community service 4.60 0.49 Very good
TABLE L MEAN, STANDDARD DEVIATION, AND LEVEL OF EXPERT providers is appropriate.
OPINIONS AGAINST THE PERFORMANCE OF THE TOURISM APPLICATION FOR Accessing the application is quick and easy. 4.40 0.80 Very good
BAAN MUANG-RUANG COMMUNITY IN THE SECTION OF GERNERAL USER. It is safe to access information. 4.20 0.75 Good
There are good instructions for use. 4.00 0.89 Good
List of Apphca!mn. —— SO |Resiiits The,re is aJlanguage that is easy to 4.20 0.98 Good
Performance Evaluation _ .
C to the system is efficient. (Do 4.20 0.75 Good
Information display for knowledge about 4.90 0.30 Very good not fall off often)
|_tourist place. Able to manage information easily, 3.60 0.80 Good
Searching for travel p 4.20 0.87 Very good conveniently and quickly.
Sharing experiences and rating 4.10 0.30 Good Data processing is accurate. 4.20 0.98 Good
Search by price, travel style. rating. 3.70 0.64 Good Itis in the overall screen design. 4.00 0.89 Good
Modifying the travel program is casy. 4.00 0.63 Good There is a suitable format and method for 4.00 0.89 Good
Contact the community through the 4.40 0.66 Good presenting information.
icati Can display information in a very short time. 3.80 0.98 Good
Accessing the application is quick and easy. 3.90 0.94 Good The appropriate and complete information is 4.20 0.98 Good
Connection to the system is efficient. 4.60 0.49 Very good displayed.
(Do not fall off often) Overall 4.17 0.89 Good
The font size and style are easy to read and 4.40 0.49 Good
beautiful.
g’f""“a""" Is accuras, olear, reliable. 410 | 083 Good Table 111 showed that an overview of expert opinions on
peed of finding information 4.50 0.50 Very good . . .
There is a simple and easy to use menu. 4.70 0.46 Very good the perfomlance of the tourism appllcatlon of Baan Muang—
Overall 4.25 0.70 | Very good Ruang in the section of administrator was found at good
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level.
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The satisfaction study of the tourism applications of Baan
Muang-Ruang users was surveyed by a sample of 52 people
from tourism service providers in the community and tourists
using questionnaires. The results were reported in the
following tables.

TABLE IV. MEAN, STANDDARD DEVIATION, AND SATISFACTION
LEVEL OF TOURISUM SERVICE PROVIDERS IN THE COMMUNITY AND
TOURISTS USING THE TOURISM APPLICATION FOR BAAN MUNG-RUANG

COMMUNITY.
Question Mean S.D. | Results

Displaying information and knowledge 4.36 0.48 Very good
about tourist attractions, easy to understand

hing for travel prog 4.56 0.73 Very good
Finding promotion of travel programs is 4.58 0.85 Very good
quick and easy.
The results of searching for a travel program 4.34 0.89 Very good
are accurate.
Sharing experiences and ratings, easy to 4.18 0.97 Good

and use.
The results of sharing experiences and 3.92 0.91 Good
ratings are accurate.
Search by price, travel style, rating.easy to 4.04 0.89 Good
use.
Search result by price, travel style, rating are 4.20 1.00 Good
accurate.
Modifying the travel program is easy. 4.28 0.83 Very good
The result of the travel program revision are 4.20 1.00 Good
accurate.
Easy access to the community through the 4.28 0.83 Very good
Accessing the application is quick and easy. 4.20 1.00 Good
Connection to the system is efficient. 4.28 0.83 Very good
(Do not fall off often)
Show appropriate and complete information. 4.20 1.00 Good
The font size and style are easy to read and 4.28 0.83 Very good
beautiful.
The overall screen design is reasonable and 4.20 1.00 Good
It is safe to access information. 4.28 0.83 Very good
There is a language that is easy to 4.20 1.00 Good
understand.
There is a simple and easy to use menu. 4.28 0.83 Very good
There is a suitable format and method for 4.20 1.00 Good
ing information.

There are good instructions for use. 4.28 0.83 Very good
Overview data management is easy, 4.12 0.95 Good
convenient and fast.
Overall 4.25 0.90 Very good

Table IV showed that the level of the user satisfaction
towards with the tourism application for Baan Muang-Ruang
community was at the very good level.

The results of tourism promotion by tourism application
of Baan Muang-Ruang Community was surveyed by of 19
people from tourism service providers in the community.
The results were reported in the following tables.

TABLE V. MEAN, STANDDARD DEVIATION, AND RESULT OF THE
TOURISM PROMOTION OF APPLICATION OF BAAN MUANG-RUANG
COMMUNITY
Mean S.D. Results

News publicity is easier and faster. 311 0.45 moderate
More convenient travel programs | 3.32 0.73 moderate
management
Visitors can communicate with the service | 3.21 0.61 moderate
provider more easily.
Easy to distribute tourist information 4.00 0.86 Very high
There is a growing number of tourists. 3.68 0.92 Very high
Improve image of the ity. 3.47 0.88 Very high
Overview data management is easy, | 3.21 0.61 moderate
convenient and fast.
Overall 3.43 0.80 moderate
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Table V showed the results of tourism promotion by
tourism application of the Baan Muang-Ruang, in overall,
was at the moderate level.

V. CONCLUSION

This paper proposed the used of mobile application for
promoting Community-Based tourism by using Baan
Muang-Ruang community as a case study. The implemented
application working under android operating system in
which users can search for attractions and study tourist
information before they travel to the real place, search for
travel programs, share their experiences and rate attractions.
User can adjust the travel program according to their needs.
User can also contact the community directly through the
application. The user satisfaction of this implemented
application is at the highest level

Moreover, the proposed tourism application of Baan
Muang-Ruang community can help improve tourism
promotion of the Baan Muang-Ruang community because
tourism apps can facilitate and offer ease of use for
community service providers in promoting information of
tourist attractions. News posting is easy and fast, and visitors
can get in touch with community service providers more
easily. The number of visitors is therefore increased and the
community’s image has improved. Tourists can download
the application in the google play store from
https://play.google.com/store/apps/details?id=com.scit. www
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Abstract
Healthcare wireless networking system is a new services design of

the global-scale Future Internet (FI) |

Though |
Centric Networking (ICN) offers considerable benefits over the existing
"

ical depl in real life still

IP-based Internet e, its prac!

has many challenges, especially in the case of high congestion and

limited power in a sensor enabled-network for the Internet of Things

(1oT) era. In this paper, we propose an advanced congestion control
mechanism to diminish the network congestion rate, reduce sensor
power consumptions, and enhance the network performance of ICN
Healthcare at the same time. The proposed network system uses the K-
means based chunk aggregated packets according to the content
probability to diminish the number of exchanged packets needed for
data transmission. We also design the chunks-based cache management
strategy, and an adaptive Bayes-based sensor scheduling policy with
recharge sensor power algorithm to further maximize power savings for
the sensors. The evaluation results using ndnSIM (a widely-used ICN
simulator) show that the proposed model can provide higher network
performance efficiency with lower energy consumption for the future

Internet by achieving higher throughput.

Keywords: Information Centric Networking (ICN), Future Internet

(FI), Intemet of Things (loT), Wireless

Sensor Networking (WSN),

Healthcare Networking System
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Abstract

The objective of this research is to develop a map of rice growing areas in the Janjawa Municipality area, Mae
Chan District, Chiang Rai Province, to be used for planning land use in agriculture and promoting rice cultivation
to match the growing conditions of the area. To use in the land tax planning of Janjawa Subdistrict Municipality,
which the researcher collected data through questionnaires and Analyzing and designing information systems
using the principles of SDLC. Also, it is intended to be able to use smartphones to survey the rice area field and
when evaluating performance using the group satisfaction survey. Farmers, the results of the satisfaction survey,
showed that the average value was 4.57 with a standard deviation of 0.71, with the highest satisfaction in the

presentation of appropriate information and the performance of the map of the area of rice cultivation.
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Abstract

The study entitled The Innovation for Management
of Historical and Cultural Tourism of Community under
Civil State Approach in Wiang Chai District, Chiang
Rai Province aimed to 1) survey the historical and
community culture resources in Wiang Chai District,
Chiang Rai Province; 2) examine the civil state
implementation on the management of historical and
community culture tourism in Wiang Chai District,
Chiang Rai Province; 3) synthesize the guidelines and
activities of historical and community culture tourism
in Wiang Chai District, Chiang Rai Province. This
integrated research employed mixed method approach
that deployed focus-group discussion with people
involved in tourism management and questionnaire
distribution with the residents residing in the area of
tourist attractions in Wiang Chai District.

The results indicated that the historical and
community culture tourism in Wiang Chai The District
coverers 8 issues: 1) Determining tourism policy
2) Capacity in systematic tourism planning and
management 3) Building community’s understanding
on tourism 4) Developing cooperation with civil state
network 5) Community's capacity in welcoming tourists
6) Competition capacity 7) Empowering community
strengths 8) Developing tourist attractions through
co-creation processes by means of “Think, plan, act,
share responsibilities, and enjoy benefits together.”

The guidelines for the management of historical and

146 / ssmsdnmsuSanssudoasiuny

community culture tourism evolve the strategies for
tourism management that involved 4 approaches: 1)
Public relations strategies 2) Tourism management
strategies 3) Cultural preservation and maintenance
strategies 4) Shared benefits strategies under the
pride and protection of their own historical and

community culture tourism resources.

Keywords : Tourism Management / Historical and

Community Culture Tourism / Civil State
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Abstract

Research Application of Geographic Information Systems (GIS) for windstorm management

services and helping victims in the event of a disaster is paramount today and thus this research is
conducted. The purposes of this research are to study the development of management information system
for Windstorm Mitigation and to study the satisfaction of using Management information system for
Windstorm Mitigation. In the event that there is a disaster the Disaster Prevention and Mitigation Office of
the Municipal Clerk Chai Prakan District can effective take charge . A sample population system used of
development experts, amounting to 5 persons, including 3 content experts, 1 system design expert, and 1
program expert. The system users are divided into 6 categories which include the following.
1 committee of the center, consisting of 3 people of the Department of Disaster Prevention and Mitigation
(Chiang Mai). 10 people, including soldiers and police personnel of the Department of Provincial
Administration (District office of Chaiprakarn) The 10 staff members and community leaders including 20
people., A selection sample group was used with Purposive Sampling type for system testing and
satisfaction measurement.

The research found the following results:

The operation of the web application acts as the system for this information system, which is
integrated in the same databases and can support other information systems that use the same database
in the future. Which the original system, is a document which can draw conclusions or give reports. However
It takes a long time to get the reports. The new system developed can include documents that can include
documents and spatial data to help support decisions in helping victims that can use spatial data to plan
or find local physical protection measures in the future. There is also a system to help relieve the suffering
of the victims which has a system to move assets and people and there is a system to move injured
patients to the hospital. The administrator can also set up user rights.

The user satisfaction of the system conceming the functional aspects according to the function test
of the systems in the overall rating is at a good level (average score of 3.99). The security system in the overall
rating is at a good level (average score of 4.02) and the usability test in the overall rating is at a good (average

score of 3.93).

Keywords: Management information system for Mitigation of windstorm., windstorm
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Abstract

The objectives of this independent study were to develop of the management
information system for employment service of case study in Phayao province, investigate
the efficiency, and assess the satisfaction of the users. There were two groups of the participants.
The first group consisted of three experts on the Public Sector Development Division. The second
group consisted of two administrators, five officers of Phayao Provincial Employment Office,
42 job applicants, nine employers, and 21 overseas job applicants. The experimental instruments
were web application of Phayao provincial information system for employment service
management and another instruments were the questionnaires of the efficiency and satisfaction
to Phayao provincial information system for employment service management.

The results of the study were found that the information system has been developed
for employment service management at Phayao Province employment office. It is a system that
helps in management according to the mission of the Employment Office in Phayao Province, and
provide services with free of charge. It is a web application that works on the internet network
using for desktop computers, laptops, mobile phones, and tablets. The function of the web
application serves as an integrated recruitment function at the same database which the original
one has separated into individual databases, not linked to each other. In addition, the newly
developed system can analyze various tasks of the recruitment office in Phayao Province, including
membership registration system This system is registered to access by the job applicant members,
establishments, executives and staff at first time, after that it can be accessed to all systems of
work for the employment office of Phayao Province In addition, the use of internet standards MD5
in encryption using a career guidance system that can measure and translate personality
measurement results for career choices. Use of domestic employment service systems that can
match between the employer and the job seekers with automatic email notification for Thai labor
service system to work abroad, can match overseas work by Public or Private recruitment company
with automatic email notification. Occupational promotion system can browse the training
schedule for self-employment, and the control system of aliens who allow the employer to notify
the foreign worker in the system, and management system with the clue information of job
positions that are inappropriate, provided statistical and graphical performance reports. In addition,
the new system in the administration section can set the user’s rights, the deadline for job
application and notification of vacancies, and summary of the evaluation of the effectiveness of
users for information systems. The overall satisfaction is at a high level with an average score of
4.41, a standard deviation of 0.55. The level of satisfaction with the system of the system users in
the overall is good with an average score of 4.27, standard deviation of 0.51.

Keywords : Management Information System, Phayao Province, Employment Service
unin
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P39 2 Anade wavdudenuuinasgiu Ussnsamuessyuulaggldnussuu (N = 79)

Uszansnwuasszuu X S.D. szauUszansnn
1. AUANNAINTOVBITLUU a.44 0.50 f
2. fMUANNYNFABIVDITLUY 4.48 0.50 i
3. muALeRenslidausEUY a.27 0.63 f
4. fumssnwnnalaendvvesteyalussuy 444 0.55 i
T2 441 0.55 f

sgAuANUanelasTUUETAUWALNENSIANSEMSUNMSIAN 91U ATEANE T Tangien
Tegldnuszuu 31w 79 au lunwsueglusedud lnelavuuuade = 4.27 Adudesuunnsgiu
o @ a i1 ' o a o o
(5D = 0.51 IneiszuanuAniudnlng sglusedu 4.27 - 4.48 seasiduadmsnad 3
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