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ABSTRACT

According to the Higher Education Commission’s Graduate Program
Standard Criteria B.E. 2558 (2015), the procedures to determine teacher qualifications
consist of several data from different sources to be analyzed. In fact, the different
data sources can make process of analysis becomes difficult and more complex.
Particularly, in the process of data preparation, if the process is performed manually,
it will easily cause errors, difficult to verify accuracy, and the most importantly, it
takes a very long time to operate the process. Therefore, this research study aims to
design and develop ETL (Extract-Transform-Load) workflow in managing data from
different sources and preparing data for analysis. The development of ETL workflow
based on Quality Objectives Matrix (QoX) in order to evaluate the quality of data
management and preparation for analysis in Business Intelligence (BI) system report.
As a result, the evaluation of ETL workflow based on QoX revealed the accuracy at
99.99 percent, the completeness was equal to 1, the efficiency was an average of
17.15 seconds, and the scalability works well when testing with increasing the
number of data to 5 times and 10 times respectively. Furthermore, the dashboard
report for analyzing of teacher qualifications indicators based on criteria of the
graduate studies program in Bl system responded to the needs of graduate studies
program operation and management effectively. The results of technology
acceptance showed the perceived usefulness is at 4.68. Information quality and
perceived ease of use were 4.57 and 4.54 respectively. The technology acceptance
evaluation indicates that the Bl system helps to improve work performance and it is

appropriated to be used for organizational work operation very well.
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Iuuvesdeyandaluauysaiainnisdaiu Ussansaw (Efficiency) Usziiiulaann
uunineinsiltduazilosiduveminensildniuiiaiall Aaugndes (Accuracy)
Uszifiuanduiudeyaitiinigndedlunisdniiu n15U1395ny1 (Maintainability)
Uszdlulaandrwaunaiidesddlunisiiesnwnaznismeasussuu Wusdu [22] Tne
ANAMYBIVBLAIL VLB TUAIUABINITVRI LY Faaaun1nvestoyau1eegue1amngauiu
= va o | | Y = v =
NunTel LA mua uiensylimanauiuvanunierldsedu [24]
91n9u3TeAlavinsdnen laaguaidinvesingussasAnunIngs
=~ = ao Sy @ s v g @ Y A
M13799 2.3 Felunuddeilldseyinguszasanunuamidudwvanendn 4 auning
AonszuIunIslunIsdanisteya lnefddsnuninvestoyanlavsiealinnumuizauiu




16

ASIATIY
lANas NSy

Y
a =

gagu loun

1. Augnfias (Accuracy) n1susziiiuadugnessvesdayaiiunis
nyRFouMvestoya detoyaln 9 Allegunasteyadumaileniunszuiunmslunisdnnis
udraasazdesdieglugrudeyaUaemauiu (20 iieilunmsdusuinnszuaunislunns
famstoyaduilssduarugniestesnisnusmdeyaiifinun vhnsussdiuanilesidu
vostoyafilsifiterianainidiesunszuiunsi ETL Soudesuda [25)

2. AuATURIUaNYIAl (Completeness) N15U5LUAIIUATUNIY
auysaivesteya Usziduldanduuvesteyaiilianysalannnsdaiv [22] Inginain
AvesteyaiunszuIungyi ETL uazdaiiuluadsteyaudalifidmdedoyaiviamely
vidomaan [25) Fsannsavszidiuldanduunemsiliauysamssednausens
Founausanan 1 fsavesauauysaivesdeyadio 0-1 Ias 0 anefenzuuusingauas 1

anuEauly 6??&Lﬁué’ﬂwmzmaﬁayaﬁﬁmmumaé’m%’uu’%um'm‘hLﬁummﬁa‘lﬁ
A

nngfenzuuugean [24]

3. UszdnSaw (Efficiency) n1suszifiuauyseansain Wunisin
Uszdnsmwauaifildlunisandunisves ETL 13snlnad Jagliiuinnisesniuu ETL
Asnraddmsunisdnnisdeyanudaunisialatenislundastunauaiunsadigiiiy
Usrdngnnlunisdanisteyavielal [18] lngTnanseulianveenssuiung [25]

4. auBangu (Scalability) n13Usziiuanudangu 1un1sinsseu
Anuausatun1suTuiivenseuiunis ETL lunsanfiunisdanisileteyaiivuinuay
USinawestoyariuulavielal [25]

] dusuinguszasnaun eSS (Maintainability) wagenu

oA A . - PN a v v Yo Yo ) a = v
ANUREe (Reliability) Neddelaildianlddmsunisyseiliuamnin Weasanluiu
99301501395 nwduditaiiddsdsludiuaesnldans duyu wazaifidesldlunis
gonNLUUNAIY 1133301 waznsegeu wazlusurnuditeiolfudminfiddedslusiu

o o o | o . =
Ya3n157unudouly/nssuiunsinmualugisiaiinimue (Real time) [19] &lu
nTelilgededsdutadednan Fslidndudesiwnldlunisinamnim

2.1.4  nguhmseeusunislanalulad (Technology Acceptance Model: TAM)

nouinisseufunsideumelulad Wunquififadulag Davis (1989) &
AnwlasunINngen1snIErieemana (Theory of Reasoned Action: TRA) tuni1s@inun
Aeafutladefivrdmaronissensuniedndulalunisléinaluladvieuianssulu o lag
Jadefazdsnasienisoonsumeluladvesdflfuadu 2 Yademdn fe (1) mssudtsanudte
Tunsld91u (Perceived Ease of Use) wag (2) mssuifeusgloviiiiinanmsld (Perceived
Usefulness) Sadudladeiifinasennussdalnginssulunisldinalulad (Behavioral
intention to use) enteafutiads 4 ¢ As (1) MuUsnnieuen (External Variables) (2)
ms3uifannuinglunisldon (Perceived Ease of Use) (3) mssuifiaussloniiiinainnns
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14 (Perceived Usefulness) wag (4) viruad (Attitude Toward Using) [26] Tnguuudnaed
N138aNTUMALULABULANIRINING 2.4

Perceived

Usefulness

A
External Attitude Behavioral Actual
Variables Toward Using » intention to System Usage

use
Perceived
Ease of Use

AN 2.4 wWUUINARINSEBNSUWALLLAE Davis (1989)

n135uiTenudnelunisldanu (Perceived Ease of Use) Wun1sfusin
weluladvdoutmnssufivuldamnsoldnuldie amsafeuiuandladupounisléo
Ielaglsidesldnnamersmegiamnntin aunsaFouinsldnuldmenues fadutedeiies
dawasiomsiuifaselevifiosinannisldam [27]

mMs3uiiaussleviiinainnisld (Perceived Usefulness) iunnsiui
waluladvsouianssuiminnldnolhinysslovine nsviianuay dreimunysansam
Tfunavinendld vhlinsendndsanmveinisliam Sszdmademusdladmningsulu
nsldnaluladl (Behavioral intention to use) ¥@IUAAA

viruAR (Attitude Toward Using) Wutiadeiild3udvinannnssudienny
$1en151da (Perceived Ease of Use) wagnisfuiisuselonifitinainnnsld (Perceived
Usefulness) Barolminiiauaisonisldaumaluladviouinnssulusuanuseundel
¥ou PrwdBes anuAniu AnwiEn 1Judu Jaduanuddndaunviedavvesyanaiil
semsuananginssy Wesuiieszlevtiuaznsldanuldieveanaluladazdenaliiin
amudAndsuandemslou uardmareamusalalunsliivalulad (28]

NLUUTERINsEaNTUmAlUlagd1al fideudenldUadenunissuing
a1ud1elunisldanu (Perceived Ease of Use) waznisiuiisusslovdiiinainnisld
(Perceived Usefulness) 1lutladendnlunisuszfiuniseansunisldeuvesssuu awnse
wandifiuiaimuafsonsldrvesdldiduiusiuafionelalunsldnusyuuithinld
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22 uiseiieades

hudagduiimaianszuulasmadssyndlissuugan adaaios (Business
Inteligence) Lwaﬁmsﬂuﬂ’ﬁmﬂ’maua savnTgidoya uaznisdniiunisens 9 il
MirsauAIATgaAENTY SINTanhsrudun1sine Tasnsifiuanuaimsalunis
Aigriuaziiausdoyaluguuuiianansadilaldie uazifinuszavsnimnisdduny
yosheay dedsdflunisiiesesideyavesszuugsiadanioy Ao Teyanaziunldly
MR nseenuuudsnliadifiedstoya (Extract) nunastoyasing

Alkis Simitsis [18] nanritniseenuuy ETL Wudesiideslinawasdsuu
Aoudnaunn Fsandu 70% vessulunsiannadsteya dsnrseenuuuaziesionsanly
Soswesnmnmiitludnuresanuindede mathainu euBangu iudu Feiuauens
ihingusrasdduamaim (Qox) mldlunndunauvesnisesnuuunisi ETL ileantian
wagAnldanglunsvi ETL

Umeshwar Dayal [19] la@nwin1sysannisdeyadmivssuugsiginios
Fsusznauseadsteyadsrurudoyansdniumilasnsisieya maviauazendeya
wasazlvandeyaiingadadoya lnsltindesile ETL (Extract-Transform-Load) 4013
ponuuuLazALiumsAeIfunsh ETL iunuiideuinadiaududeuissanguuuves
foyaiifinnumainvane nislianuddgiunisi ETL avdeliauiiussansamuass
AMNNABY FauonanAugndetlunisinauudIniseenuuuIzAosneuALD e
Inquszasdsnuannmdu q Wun Ussansamlunisieu evanindetie suanansaly
msthssin mnuBangu anamdonldou musiuag annsanseaeuld Wudu Faun
smfuiInguszasAduAmAIm (Quality Objectives: QoX) Feausnymildusziiu
mnuannsalumseenLUULArasansTF TR Tgels

Alkis Simitsis [20] 1afin®1n159in ETL wuutiealny (Real-Time ETL: RT-
ETL) Faumnsinaainnsyin ETL Tuguuuuiin o Aemsiiudeyaiingadstoyassifudeyai
Tnifigauinfiastdululd Tnenseuaunislunissi RT-ETL agvhanutssuniu deas
Uszavarudnialdduasdoaiufududnssuiunisoanuuy ETL Bsnlnad (ETL
Workflow) laglium3naanin (Quality Metrics: QoX) 43elun15eonkuunssuIunIg
vhauitelidoyaiinanindede Saveu wazifisuszavsnnlunisinavesteya feisns
wsnsAduluedstoyauazisnlnad

Panos Vassiliadis [29] na1371 ETL iunisariadeyadnnunasdeyanais <
uvias thuvharuazenn U§usuiuy wasddndedsdeya demuhduyuludunaunisi
ETL Sidnnuedieden 1 Tu 3 vesalddelunisdarhadsdoya uavaunsadiudulduints
80% muszazaifindulumsimuindadeya TiAnwvinisadauuuaouumAndmsy
N¥UIUNITYIT ETL IaetauswuiAnlunismvuaanudunussenitaeanitaduas
nszuIuNg ETL TumsBuduinunndsdeyaiiolianansauiuusuas sessusionisvenels
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enmhsruugsiadaniosanldtagiuty Snnhuldeuedimarnnas
leiuA mawmunszUvgsAasaaieziflioatiuayuaumevesuins nsdfny) ngugsiam
Uan 1301 Wunshszuugsiadeasszunldifiefinuszansamlunsiessidoyaliiu
osdns lelihesonisléruuaratuayumsdnauls musananusdouresdoya Tngld
lUsunsu Tableau Tun1simunszuy wansteyalusuuuureesieanu taua $1897uA13
AesgiiiiteatiuayusonvengussiadUan uazenunsissifiamstoyasenune
LagiIN1MARBUTTUULUULUAAUBNY (Black Box Testing) Tuduauauisavedssuy
ALYNABIVBITFUY UaganumMsldauszuy

MyiRILNsEUUgTRas AT szIfian I NsusUMTBALMA MU Tadming
31] vieldlunisnsusunisvedudi wazaduayumsdndulavesguimslunsiinges
LAl HNNIINITAAIALAZN1TIMNUNTSALTNIY Tnsudanszuiun1sinauesndy 2
NTUIUNIT AR N1sRmUIAdItaya lneldlassadiauuunii (Star Schema) wagn13vin
s181unsgTAaLeRauIsruUgIAadeaTes sin1swaunszuuelUsunsy Visual
Studio.net ALAs1EvIvRYAKALATIITIIUAY Microsoft Power Bl kazdnn1sgiudayanie
Microsoft SQL Server 2012 lfimafialunisinszvidoyalunaisfia (OLAP) iilemeuaues
Aon1si3enliteayareeuinis wasnageuauanysalvesssuulagldvannimaaauwuy
wudAueand (Black Box Testing)

suundadeyatiieatiuayunisinduladmiunmsussiidgiinie [14] 1y
msthsruugsiasaaiesanlilunsiauissuuadedeyaiiieiinszinisuisdmiunis
Usztdwgiinie lagldnalian1sussananaludinsgiuuuesula (OLAP) waziaue
foyalugluvuvesseau weltlunsaduayumsdndulalunisnsununisuiodmsu
AUTMT Waluluswnsueie Visual Studio.net saufulusunsy TIBCO Spotfire Tunns
Ainswideya wazgrudeya Microsoft SQL Server 2012 Fsvimsvadeunazdsuiiusyuy
Ty 4 f1u Aig A1uN1ITIUlARSININAILABINIT ATUNITNIUTBITEUY AIUNITITY
JPUU UagsuALUaensie

NIAILNTTUUSI RIS 3 8x i patiuALUNTYUIUNTAUANATANIN AT
dmunsndnenindadlai [13] Ingldszuugsiadaaieslumsvimihiisondeyanis
MUALNTEUILMIHARI N IuTeyaNTAlAT e daviT s uagURansAuANAunwly
sunuusng q Wituguimslunisthunlilumsdadula dsszuvanunsaanszeznalunisi
Menuasnifuldfsiesas 98.80 uarannmAawanlunsvhenuaslddnde Fanis
asanenuimulagld Microsoft Visual C++ $auiunsinnisgiudeyane MySQL

dmumheauiunsinw nuiduinniszuugsiedaiezunldiie
Helunmsuimsdnnig uaratuayudeyalunisdadulalususing q Wiiuguing uasiile
WissgavBanmlunisinanu 1éun msihszuugsfedanievanliueiedlelunsatiuayu
n1sdndulavesiuImsluantdunisine [4] lnen1sainesieeu 5 61U Ao AunNanans
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AUIUUTEINA AUTER AUIUIRL KAZAUYARINT IAEWRIVTEUUAIY Pentaho Community
Edition wudnszuvawsatwativayunsanaulalunsudmsaditugduimsle
zuugInedansesluszauanudne nsdifinwumivendeilede [32] {Wu
nsAnwnuInlunsiissuugsiadaedsrundszgndldlumiiesusun1 sdnwaiie
afuayunszurunsnsdndule Ssmuhssuvannsatiglumsldeyaidsdnvesindnu
Hgliirasiniuiegaseu yaudsesindnvusazauiiothummuumdunsdmde
tnfnwiladuegned
MeiANsTUUgIAesaassziflemsAnmuaunwiinAnwilus fugau@nu
[33] Ingldnsounuifinnsuseiunnn TR UaNgn e Asian University Network (AUN-
QA Tumdninasidl 11 nan1sSeudienants dusududmslunsiongdeyadidin Jnses
wualdfuuaziianislunisuinisdanisndngnsene 4 vosunineds dsldlusunsy
Microsoft Power Bl Desktop lun1sisengiaya wazdanisgiudeyasie Microsoft SQL
Server 2013 uazvimsvadeulazUseifiuszuuiiemminiianelavesldan anguims
wazdmihfilunes 9
mMsfmuszuUssAasaniesifloatuayunisindulainigednedisaina
vauinAnwumingrdemalulagsivueaa [6] lngmuiszuunlglusinsy Pentaho Bl
Suite wazdnnisgrudeyade MySQL uazvmsUssdiulsyavBnmvesszuulaedidemay
1H35nsUseiiusuuwuanauand (Black Box Testing) Tu 5 ¢u Aig A1uAN@1150A5IAY
ANFDIns sumugndedlunmsvhaumthiiang q sumsldeu fumsvhanusesssuy
wagmuANLUARnfEveITTUY
n15ud1srUUgInagaasesunldlunisianisnineinsnianisdnuly
antuganAnwvesuseimelne [34] Wioaisleyaatvayunisdndulavesiiuimsg ludu
yeanisinnisdeyanissuaiastndnun doyanunisnu delifiindesilelunisfaun
soeuliifuduinisedsaseungu Tneldyainiesile Microsoft SQL Server 2005 lunns
IANTTOYAFN 9
MnnMsAnaATeiAeates nudluilagduiinmsiissuugsfindanievan
THhileurdymlunsiinest Uszunana wazdiauedeyaiiiothuldlunisatuayunis
Aufiua waveidymisig 4 vesesdnsegiansvate Jsdmlngidunisiunidluduees
g3nia Fsnstanldlunisvesuiunnisinududsdideudnation Tuvasfenfuwmdsdoyad
wtunlflunsiinsgideyaluanufnviiudsianuvainnats nsgdnnszanenans
sUBUU nszUumsiun1syi ETL Tunisisdeyaannunasdeyauntdlivanauuaziinanin
Faildudfity HI98390INTANY MY TIUTITRLAINUVATBYarAN 9 uagiau ETL 135N
Trla§ (ETL (Extract Transform Load) Workflow) lumsistiegafinnainuvasdeyadiunnsg
fusnunszvunsiamaiiedaivluadsdeya dmsuilUlflumsiannduanmaszuy
AATIEAuaNUTRY991915dA NN NINTTIUNENanS TERUT AR AN ¥ IMETEUUTINT
§aa3eg (Business Intelligence) tleatuayuiulufiunisiininzvideyanuantives
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919138UsEIANee 9 audeyalussduszneudl 1 vessssuransUseiuguamangly
wazldn1suseiiunuinguszasdnanin (Quality Objectives Matrix: QoX) 4 A1y lan
(1) AuAsUDIUaNY sl (Completeness) (2) Usedngan (Efficiency) (3) Avudnaney
(Scalability) waz (4) mnugnsins (Accuracy) Tuniseenuuudeyaiidesnisuazsieasiden
mumauiumaLLanauameﬂsumumi ETL mﬂLmawamamumﬂﬂmwaawamauawmaam
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NN 3.2 uanstuneunTinseidoyas iy audl warauaNTAves
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3.2 mMsnTeideya
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3.3 ASWAILIETL 13snTward (ETL Workflow)

o

MNNNTIATEiurasteyavzamsataldlunsinszideyadiuiy
Andl warAuaNTRIATIUTEIANANG o AmdinaeinnsgIunangassERuTuTindnw
w.ei. 2558 tsua Tudedl 3.2 tu awnsadwiwaun ETL Asnladidedanisdeyals
aonndesfuaudoinisldeu Ingldin3asile SQL Server Integration Services (SSIS)
Senldaurulusunsy Visual Studio 2019 LWE]R]@?ULL“U“U“ZJE]lIasLWWiaua’miUU”ﬂUIﬂUﬂ’lﬁ
WA TULAAINAYDITUUTINST e Tneusznoudedunay fed

331 mahuideyavinuvasdeyasnie 9 (Extract)

NNMTATgsidoyatazunasteyaiaztuildlunsiinsesidoyania
AMuFean1sveaAdeludof 3.2.1 anusadudrdeyainundsdeyasiig 9 lnod
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UMM IvesRNENINeINIsIIHYIR Jelinsdaiudoyaluguuuuvedld Excel uay
Y a a Y- ) < v £ £ = k4 LY <
Tudininendy Fedninudeyalagldgiudeya Oracle 11g lagiizuuuulassasianisdaiiu
UNURHRINY

M1919% 3.2 Jayaynainsludeinnneninenssssuyi Asleyaannuulensiining

ABENSNYINTTTIUYR
a1nu Fonaduil Masue
1 |%e-ana Fo-ana nwilng
2 | Name Fo-ana MwSangu
3 @i lauions
4 | Aunug FAUINIITING
5 | s¥eu FEAUAAUS
6 | Yuilussq Fuiusg
7 | UsgdamsAnwigean Useiin1sAnwiaagn
8 | Tuidneu/ LAin Ju/peu/A Lin
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M13197 3.3 Jeyausziannsviiminnvesenasdludagiu Avdeyaannunsideulas
Useiliunansfny) (Uudindnw)

10U Fonoauy Aasune
%awé’ﬂqm %aué’ﬂqmzﬁuﬂ’msﬁmﬁﬂwﬂué’ﬁﬁ’mﬂmz
NTNYINTFITUVRA
2 | 9199diSuilnveuningns Fo-ana ensdivimhidSuinveundngns

913158UsEA NGNS

Yo-ana 819138NVIMENNe1158UsET
NANERT

M19197 3.4 TOUARANUNITININTGTYDI19158 Asauaandadininedy

a1au Yonodud A1B5UY
1 | AW _NO ID SHANAIIUNIIVING
2 | LANGUAGE awily
3 | AUTHOR_AMOUNT UIUHUG
4 | END YEAR Uvodnadu
5 | NAME_THAI Fonarunwilne
6 | NAME_ENG ForaaunuSingy
7 | JOURNAL THAI Forsansnmwilng
8 | JOURNAL ENG Fonsansmwdangu
9 | voLuUMm atiuflveansans
10 | NO WduivenTans
11 | START PAGE ITRIE )
12 | END_PAGE AR
13 | PRESENT-YEAR ViUszaaAnng
14 | CONFERENCE THAI Fomsuszyuanwilng
15 | CONFERENCE_ENG FomsuszyuaSIngy
16 | CITY THA Forflosfidauszguniuing
17 | CITY_ENG Foilosfidnuszgumudangy
18 | PLACE THAI Foanmufiiiavenwilng
19 | PLACE_ENG Foanuiinauenwdingy
20 | RECORD_DATETIME Funanditufindeya
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M19197 3.5 ToUARUAINGUNIIYNINITVRI019158 AvlayaanUudinine1ay

anu Yonoduil AB5UY
1 |ATID ELGETGR
2 | AW NO ID FHANDIUR UG
3 | NAME_THAI Forusanlne
4 | NAME_ENG Foruranssngu
5 | ID CARD R RN BRATG
6 | MTYPE_ID USZLAVVDINAIUIYINTG
7 | TYPEID SaUTELAVALGAS 10 usevian 2: flsasiu
8 | AT _PERCENT WosldunAau

2) undslayadmiunsiaszideyanmuauiie1n1sdisnuineinus

v ° o a ¢ wa cal = a a ¢ = v
Gﬂgyjaﬂq‘wi‘UﬂqiﬁLﬂﬁ']mﬁ@m&ll‘l]ﬁ@qﬂqiﬂmﬂiﬂwqﬁﬂﬂqUWUﬁ FIUTENDUANIY

YA ANITANYT ToYAMULNUINIININIT ToUaNAIIUNIINNIT Toyalseiannismii

nihiveso1sdludagiu awnsalddeyaragriuiumsiaseinuaudionansdusdn

VIANGNS kara191395SURAveUNaNans tuded 1) Ingiiuiudayanisuimie1ansdiusnm

Wendnusuan/dnfnwiluanugua JsamisefdeyaldanUudinine ds Fsdmnudeya
Ingldgudoya Oracle 11g Inefiguuuulassadnanisininuuesdayansdl

i v o = A 9 A= ¢ o a = v
MN1919N 3.6 ‘EJE);J_Uauﬂﬂﬂ‘l&ﬂ‘mE]gJJSLL!‘Vl‘Uiﬂﬁﬂ%@ﬂ@ﬂﬁ]’liﬂ“ﬂ@ﬂﬂN%%iwmﬂiﬁﬁm}w @\‘]sﬂaaa

AMNUUNH NG
aeu Honoduil A5 U"Y
1 | ID CARD LeUURTUTEIEIUTETIBUV09919158
2 | ADVISOR PRSITION saruvse115E T
3 | POSITION NAME Fodunisivsnwnmlne
4 | POSITION NAME_ENG Fosunaiusnumesndangy
5 | ADVISOR ORDER-DATE Sufusseanansiduiivgnum
6 | STUDENT ID SHATNAN®A
7 | ENT_TERM MAMsAnwidAne
8 | ENT YEAR YmsAnuidndnu
9 | STUDENT NAME FornfAnmniwilng
10 | STUDENT NAME_ENG FornAnwnundangy
11 |FAC D sanuzAUAIIATN AN
12 | FAC_NAME_THAI Foraududatatnfnu
13 | CMAM_ID SWEINY NV
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a1nu Fonaduil AasuneY
14 | CAMP_NAME_THAI Fomenanvasindnw
15 | STUDY_ STATUS sWaanIuzNIIANY
16 | STUDY STATUS DETAIL Foswaanuznsfing
17 | STILL_STUDENT anuznsidutindne

A15197 3.7 UayatinAnwvesnnieningInssIsuR Avleyadntndinine e

a1au Honoduil AB5UY
1 | STUDENT ID shatnAnw
2 | STUDENT NAME Fetindnwniwlne
3 | STUDENT NAME ENG %aﬁﬂﬁﬂmmmé’qnqw
4 | CARD ID avinsUszafUssvrLlinfine
5 | MAJOR ID SHAENUNIV
6 | MAJOR NAME_THAI Feanainawilng
7 | MAJOR NAME_ENG Feanvivnudangy
8 | DEEGREE NAME THAI Fousayan
9 | COURSE TYPE ID SHAUTELANVANE RS
10 | COURSE TYPE NAME %aﬂszmwé’ﬂqm
11 | STUDY TYPE ID sWaUTELONNIITeU
12 | STUDY TYPE NAME FouszannisiSeu
13 | PLAN_ID SWALNUNITANY
14 | PLAN_NAME_TH FoununsAnuawlng
15 | PLAN_NAME_ENG FounUNTAN A INa
16 | FIELD ID AUV D8
17 | FIELD_NAME_TH Foanuindosnulng
18 | FIELD NAME_ENG Foauingosnundangy
19 | DEPT ID VAR
20 | DEPT_NAME_THA| Fomedmnwilng
21 | DEPT_NAME_ENG Fonenaendangy
22 | EDU_LEVEL sWaAuzAUAIIATNAN©Y
23 | EDU_LEVEL TH Fosedunsfnwniwing
24 | EDU_LEVEL ENG Fosedunsfnmnwdingy
25 | CAMP_ID SWEINY NV
26 | CAMP_NAME_THA Fednenunvostindne

N
—

STUDY STATUS

SWAADIULANSANEN
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T
=1

AU Yomoauil AB5UY
28 | STUDY STATUS NAME Yostaanuzns@nw
29 | ENT DATE Fuidhdnun
30 | ENT_TERM mansAnufdrAnen
31 | ENT YEAR YnsAnuiidndnw
32 | GRAD_DATE Fuiidudansinuvdeiuanintindnw
33 | GRAD_TERM maMsAnufidSansane
34 | GRAD YEAR YnsAnudidiganising
35 | FOREIGN UszLantin@nw T Ing F answd
36 | STILL STUDENT anuzmadutindne

M19199 3.8 TeuaInendnus AvleyanUudinine1ay

a10u Honoduil AB5UY
1 | STUDENT ID shatnfnw
2 | STUDENT NAME FornAnun
3 | ADVISOR NAME Feendiusnuimeninus
4 | ID_CARD LeUURTUTEIEIUTETIWUD1915E
5 | STAFF ID sWAyPAAINTYITERUI N INeTnus
6 | THESIS TITLE TH Fenefinudlve
7 | THESIS TITLE ENG %aiwmﬁwuémmé’aﬂqw
8 | THESIS TITLE EXAM FuitaoulasesrInednudu
9 | THESIS_EXAM DATE Juitaoutesfuinerinus
10 | EXAM ID aSaitaeudestiuineriinug
11 | EXAM_TIME narfiaeutasiAneinug
12 | EXAM_PLACE aonuitaeutesiuinerinus
13 | RESULT EXAM sWaNan1saauINeLNUS
14 | RESULT DETAIL NANTTEDUINY LN US
15 | THESIS ACCEPT DATE Juitsuiauinefinug
16 | GS_GRAD DATE Fuft va. fmuaTudusanisAne

9 9

ndeyatiedu §Idelavinnisdmdendeyandndulunisieszidiuau
Al waEAMANURD1TIUTELANANG o AufiinaeiAvun Ingeniuuynteyafeens

PlUTHluns et dmsuihluiaiuisisazdeatusaunisadun1sves ETL 13sninal
dmiunisuuasdeoya (Transform) s3uv9viNANaE01AYRYA (Data Cleansing) 31N
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wastayasumsludugadeyanisainislinmuingUsvasd Jeamnsafimundeyadniunis
PONLUUTUABUYDY ETL Bsnlvlad fannit 3.3

Extract
- [ N N N
NR-Staff Lec-Acting Research
Advisor
- - =N o
p— = = S —
= = = “::> Transform I]:> Data
Warehouse
Author NR-Advisor NR-Student
Lecturer
Research
— A o
Student-Thesis LecResearch

WA 3.3 Msmvuateyatieasniuy ETL L3snina

nami 3.3 Wunisimuadeyaiiasirluldluniseenwuutuneunis
Afiunisves ETL 3sninlad ivedanisteyalvilanuminsaunazdiedonisiaes lng
AnLFeNanIzdayainswuANLABINITluN TS IEiaNReuly wagihnsaudeyaluung
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AoauUnliiaudTudedddlunsimseyt suumaesedeyadinmseumsaielile
Toyanauysal Ingdoyausenausiy 3 d1ufe Tayas19158NUSTnwIng1dnus Jeya
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332  msuvasdaya (Transform)
Mnmsthihdeyanazriinisesnuuuyadeyavaemsidesnisldlunng
At §Aselsvihnisudasindeya wagvhmwarendeyausdniielianansathluldly
mslnseildedregniios sisil esndeyalugudoyaunigusimsdaiuiilddussde
Wy doyauszinnmsvimthfiveserarsdlutiagiiu Feszne uieUsziameransdusydn
ndngniuare1ansfSuiiaveundngns azdosinnisifiuddeyaaddunonnitdianiy
Wielanunsasyyussiamvesennsduiaginudmiviludanisdeyaluisnlnaise sqL

Server Integration Serwces (ssIS) salUla
Mntwihnisesnuuuasdentunounisduiunisves ETL Bnlvia‘
mugadeyataemsiidosnstunisuasteya (Transform) siudeya fvuaeulalunns
msuamahl"lsu LLavm‘wu@mmLsnamiwuawamamﬂLLma%msuanaLwaim'mmamimlﬂaim
duuanINAYeTEUUTIRIsanTey Gan1seanuuutuneuntsdiiunisuiasdiuves ETL
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Asnlilatiu szAdlisingUszasdnmuniniinesnsinielinisanliunisnevaussseny
foan138195UsEaNSn N TneluiaToiie SQL Server Integration Services (SSIS) 13anld
MuEUlUsuASH Visual Studio 2019 LanRInIwg 3.4

D Fle Edit View Project Build Debug Format Tet Analze Tools Eetensions Window Help  Search(Ctl-C) £ Integration Services Project3 @ - %

O @ - @ - O | Develop - Defautt - b sete 5@ 7

Package.dtsx [Design] = Solution Explorer

4
H
o Search SSIS Toolbox AR &% Deta Fow @ Parameters Event Handers i Package Explorer I} @B o-5a@H F=
0 4 Favorites o Search Solution Explorer (Ctrl+;) P-
3
- % Data Flow Task 31 Solution ‘Integration Services Project3" (1 of 1 project)
2 ecute s > 4 & Integration Services Proj
BN P Erecute SQLTask & Integration Services Project3
E @ Frepare_Lecturer
El . common @ Projectparams
o Connection Managers
@ Analysis Services Proce...
p 4 ] SSIS Packages
& Bulk Insert Task B} Package.diss
E Data Profiling Task i-)i Prepare_Adisor 4 & Package Parts
'} Execute Package Task & Control Flow
1 Execute Process Task Miscellaneous
S5 Expression Task 4 i Linked Azure Resources
B File System Task & Azure-SSIS Integration Runtime
B FPTask & Azure Storage
{2 Hadoop File System Task
3 Hadaop Hive Task
T Hadaop Pig Task
5 Seript Task
B Send Mail Task Welcome to SQL Server Integration Services (SSIS). -
@ Web Service Task
Y ML Task Samples
My First SSIS Solution
> This sample serves as an introduction to the SQL Server
- Integration Services development environment.
+) Information... @ Contiol B B
. ontrol Flow Basics
Drag a toalbox item to 5515 This sample introduces the fundamental cancepts of the
Designer to use it ‘Connection Managers
contrl flow,
f Datasource_Advisor (8 Datasource_Lecturer (i VADVISOR_PROPOSEASSIGN  # VADVISOR_STUDENT
Data Flow Basics
@ VSTUDENT ALL - g VSUM THESIS DATA This samole introduces the fundamental conceots of the ™

Getting Started (5515) |y

ErrorList Output

Add to Source Control

D Fie Edt View Project Build Debug Formst Test Anslyze Tools Extensions Window Help  Search (Ctrl-0) £ | testrescarch (55 - X
-8 -2 B9 - ¢ -] Developi - Defautt - psen-| g @, £

g ox 8 Package.dtsx [Design] & X Solution Explorer

f!. Search SSIS Toolbox 5§ ORI i DstaFlow gt Parameters Event Handlers = Package Explorer | Qi o-5dm -

% 4 Favortes - Search Solution Explorer (Ctrl+;) P
i &% Data Flow Task 13 Solution 'test-research (1 of 1 project)

g o Execute SOL Task 4 & test-research

El . Common @ Project.params

@ Connection Managers

@ Analysis Services Proce...

3 4 @] 5SIS Packages
S Date Flow Task
3 ulkinsert Task B, Package.dtsx

Data Profiling Task 4 @ Package Parts

Execute Package Task & Control Flow
Execute Process Task & Miscellaneous

Expression Task 4 i@ Linked Azure Resources

File System Task @ Azure-SSIS Integration Runtime
FTP Task Azure Storage

Hadaop File System Task

BB m

Hadoop Hive Task
scoop ive fes Solution Explorer
Hadoop Pig Task
Script Task
Send Mail Task Welcome to SQL Server Integration Services (35
@ Web Service Task
D XML Task Samples
My First SSIS Solution
- This sample serves as an introduction to the SOL Server
o Integration Services development environment
~) Information... @ Control Flow B
> " ~ ontrol Flow Basics
Drag a toolbox tem to $51S This sample introduces the fundamental concepts of the
Designer to use it Cannection Managers

<ontrol flow.

ff VTEACHER_PSU_AUTHOR_HYTARM g LecResearch g VTEAGHER_PSU_PUBLISH_LecResearch-real
Basics

troduces the fundamental concents of the

Error List  Output

[ Ready

AW 3.4 n1sadralusian SSIS

9nnmil 3.4 ifeliiinisaiulunan ssis Tunlmilaeimundiumess
AIUANIIY (Control Flow) 2 drundndsnisluiifanssudeslunisianisdeya fe
(1) rmuaueuvesdoyaeansd (Lecturen) uasfanuauiuesfeyas1ansdiuinw
Fneniinus (Advisor) Guhdeyanldsieidleatu uay (2) fmuauauvesHaNUNGYTIAS
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(LecResearch) lngdoyandndrdmiunisiasigiazuansagludiuves Connection

(%

Managers lngiisgazidensiall

1) famuAuauYedieyanianse (Control Flow: Lecturer) dudndayadnn
wndstaya 2 113519 A (1) TeyaunainsludiinanenIngInssssuwd was (2) Jeya
UsgLamnsyimiiivesenansslutlagiu iletsnaiisddeya (Data Flow) dmiudans
foyafinan Meideyaussianmsimiiiveseranssludiagtiu Ssusenoudeussin
91913605z mangRs uaze13diFuinveuvdngss ilesnguuuumaiudeyaliannsa
thinlflumsieseililaenss Jafewhnisifindteyaadutenyvitdifeliannsassy
Uszlnnvasenansdusiazying uaziiiuArdeyaadunenvitidifindulugiudeyaynainslu
Aafinanzninenssssued olfaunsnidoyaludeulssiugudoyadu 1 18 anduis
thandamssnenszuiumsves ETL Binladsely deleteya (Data Flow) uansnszuaums
Boufouud uanaian i 3.5

_E) Tendzing Ei nSWnsunSaY ; LT G ; WM TIREAS
; Aldne 3 219 ; Wi 3 Furland
EE idumEad EEI) EERUAEET
! |
( [ ] 1 J
v v vev

lT Sort —PU Script Compaonent

—
L e

WA 3.5 1378019158 (Lecturer)

N 3.5 dadoyanisdunisianisdoyaveseraisdusznousie
Funounsisdeyayransiiamndsdnfuueniduusuny $1um 10 wiwnu (sheet) Lﬁaiﬁ
am'1immmﬁﬁ]mmwauamwmimamqavmn TIN5 mmmsmmauaLLmumum‘wmw
i Bugndeyaiioatu SadhinamarinusdnuasuesmMssmusuauismunazauze
G]i’:ﬁ]ﬁ’eJ‘UﬂE]aZJule’e)‘;Jua‘Vl'LHLGUWﬂUﬂ@ﬁ&Ju%@W@uﬂﬁUaﬁﬁm’NIﬂﬂﬂ’]iﬁiN mappings $¥71314
Aodut] uansfanIni 3.6



Configure the properties used to merge multiple inputs into one output by creating mappings between columns,

Output Column Name
ID_CARD

"o
STAFF_NAME
NAME_THAI
NAME_ENG
E_MAIL
TEACHER_TYPE
TEACHER_TYPE_NAME
START_DATE
EDU_TERM
EDU_VEAR
STUDY_TYPEID
STUDY_TYPE_NAME
MAJOR_ID
GRAD_MAJOR_NAME_THAI
ELID
EL_NAME_THAI
IS_RESPONSIBLE
I5_PRESIDENT
GRADUATION
GRADUATION_YEAR

Union AllInput 1

1 ID_CARD

"o
STAFF_NAME
NAME_THAI
NAME_ENG
E_MAIL
TEACHER_TYPE
TEACHER_TYPE_NAME
START_DATE
EDU_TERM
EDU_VEAR
STUDY_TYPE_ID
STUDY_TYPE_NAME
MAIJOR_ID
GRAD_MAJOR_NAME_THAI
ELD
EL_NAME_THAI
IS_RESPONSIBLE
I5_PRESIDENT
GRADUATION
GRADUATION_YEAR

NN 3.6 NUIHNITTIVLHLINUNIULA (Union Al

Union All Input 2
ID_CARD

o

STAFF_NAME
NAME_THAI
NAME_ENG

E_MAIL

TEACHER TYPE
TEACHER TYPE_NAME
START_DATE
EDU_TERM

EDU_YEAR
STUDY_TYPE_ID
STUDY_TYPE_NAME
MAJOR_ID
GRAD_MAJOR_NAME_THAI
ELID

EL_NAME_THAI

15 RESPONISIBLE.
15_PRESIDENT
GRADUATION
GRADUATION_YEAR

Union All nput 3
ID_CARD

o

STAFF_NAME
NAME_THAI
NAME_ENG

E_MAIL
TEACHER_TYPE
TEACHER TYPE_NAME
START_DATE
EDU_TERM

EDU_VEAR
STUDY_TVPE_ID
STUDY_TVPE_NAME
MAJOR_D
GRAD_MAJOR_NAME_THAI
ELID

EL_NAME_THAI
I5_RESPONSIBLE
I5_PRESIDENT
GRADUATION
GRADUATION_YEAR

Union All Input 4
ID_CARD

T

STAFF_NAME
NAME_THAI
NAME_ENG

E_MAIL
TEACHER_TYPE
TEACHER_TYPE_NAME
START_DATE
EDU_TERM
EDU_YEAR
STUDY_TYPE_ID
STUDY_TYPE_NAME
MAJOR_ID
GRAD_MAJOR_NAME_THAI
ELID
EL_NAME_THAI
I5_RESPONSIBLE
I5_PRESIDENT
GRADUATION
GRADUATION_YEAR

34

Unien All Input 5
ID_CARD

T

STAFF_NAME
NAME_THAI
NAME_ENG

E_MAIL

TEACHER TYPE
TEACHER TYPE_NAME
START_DATE
EDU_TERM

EDU_VEAR
STUDY_TYPE_ID
STUDY_TYPE_NAME
MAIJOR_ID
GRAD_MAJOR_NAME_THAI
ELID

EL_NAME_THAI
I5_RESPONSIBLE
I5_PRESIDENT
GRADUATION
GRADUATION_VEAR

Cancel Help

Wedunsnsideunnugniesvestoyaiivinnissanduyaudatiu Ideld

v & o o % ~ v 19 A & a 1Y)
ﬂqimij‘r\]a@U@jﬂsﬂu@@‘Uﬂqi‘r\]@Liﬂ\‘m@%a (Sort) LW@IVLMUJ‘I']W?J@\?%@H@WLUUETJLLUUL@?J'Jﬂu

= , v v a a % v X 9 A v Y
‘Uﬂ%%ﬂ‘lﬂL‘lﬁULLiJﬂiJﬂJﬂ’JWN@Uﬂm%@w@mﬂalmw%u LLaga']lniﬂﬂi@ﬂﬂayjam@@ﬂﬂ’ﬁlﬂiu

TUABUT AINNT 3.7 Ay INITWeUYAAIFUNoATIVFRUANANYTIVDIToYaTIHIY

nszUIUN1sIAFBINMdImINToulvidentsnewinsdaivlugiudeyauateni ¥
megemdilalunisnsivaeunaniianIni 3.8

Specify the columns to sort, and set their sort type and their sort order. All nonselected columns are copied unchanged.

Input Column

1D_CARD

ID_CARD
0
STAFF_NAME
NAME_THAI
NAME_ENG
E_MAIL

ooooogs

Mame. Pass Throu...

Output Alias
1D_CARD

[ Remove rows with duplicate sort values

Sort Type Sort Order

ascending 1

Comparison Flags

AW 3.7 mieannsIaseataya (Sort)

Cancel Help
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allRecordCount = allRecordCount + 1;

if {Row.GRADUATION == null || Row.GRADUATION == "NULL")

t
}

graduaticonCount = graduationCount + 1;

i 3.8 fegddanldlunisasisgeuanuanysaiieya

iHlednnnsteyamunszuiunisieviesuds Jeinisdaiivdoyaluds
grudeyavarenis lnganunsansiaaeunnugniesnawinnsdaiudiens fMvunaedul
Mappings seni1edoyaitiiunszuiuns ETL wdiugiudoyatatomaiielinisdaiv
fudunslagniosisnmni 3.9

EL Excel Destination Editor

Canfigure the properties that enable the insertion of data via an Excel provider,

Connection Manager
Error Output | Name_ ~ | Name_ ~
b/ EARD 0_CARD

B B

STAFF_NAME STAFF_NAME

NAME_THAI NAME_THAI

NAME_ENG NAME_ENG

E_MALL E_MALL

TEACHER_.. v TEACHER_.. v

< > < >
Input Column Destination Column ~
ID_CARD { ID_CARD
o 0
STAFF_NAME STAFF_NAME
NAME_THAI NAME_THAI
NAME_ENG NAME_ENG
E_MAIL E_MAIL d—;'tErfnT ;‘ E—‘:JIL‘.“,"STR]
TEACHER_TYPE TEACHER_TYPE
TEACHER_TYPE_NAME TEACHER_TYPE_NAME
START_DATE START_DATE
EDU_TERM EDU_TERM
EDU_YEAR EDU_YEAR
STUDY_TYRE_ID STUDY_TYRE_ID
STUDY_TYPE_NAME STUDY_TYPE_NAME .

i 3.9 wiheesnsimuareduilunsdaiudeyaenaisd

2) ﬁammmmmaﬁmﬂammséﬁﬂ?ﬂwﬁmmﬁwué (Control Flow: Advisor)
vhiddeyaanuastoya 4 unds fio (1) doyatihdnuitegluiivinuvesenansd (2) deya
thAnuvosrenineInssssued (3) deyaineninud uaz (4) feyaerasddilaannis
Fnnsfedioya (Data Flow) degyaenansdluded 1) $1eiu Faledeyauaninszuiunisdans
foyauansdisnmil 3.10
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Eji) Advisor_student Ei Student_data Ei Thesis_data Ei Leclurer
JT soni JT sot JT son2
( J ‘_l
v v
+$ Merge Join-1 — +$ Merge Join-2 JfT Sort4

JT sot3 —r"lf Merge Join-3
! I Scnpt Component

EEIG Excel Destination
a v v el =2 a a ¢ .
AN 3.10 Nﬂ‘ﬂ@;ﬂﬁ@q’iﬂiﬂmﬂiﬂﬂﬁﬁmEJ'TUW‘L!ﬁ (Advisor)

A v Y o a v 14 ¢ =
I1NAINN 3.10 N\WJE]&I_Uaﬂ’]i@ﬂL‘L!‘Llﬂ’]i"ﬂﬁﬂ?i%@%ﬁ%@ﬁ@?ﬂ?iﬂ%ﬂiﬂwq

v Y

a a I3 v = = N N B ¢ v o =
Ingiinus Uszneumenisideyainfnuieglunuinwivetsnansd deyatindnwives
ANENINYINTETTUYF Uazdoyanentinusvestndny iesindedeyaiinisunditeya

Y

5

nvaneyateyauazfuteyaiifinnuunnisiuluuiazyadeya IevinisdnEosdeoyaus
azyouitelviteyaiiaundussideunazeglusuuvuifeatu TnswonnisdnEostoyaluusdas
yaoenaniuioliszuansaiaulsogsmaiuasivszdniam JamsdaFesdoya
windu 2 4u e nsdniFesdoyanewinisdeusodeyadniedu warnsdaSestouands
vhnsidensedoyaiseuiesudn dsteliifunnliuuazamuinunfvesdoyald
SlorhunszuiumsinSesdoyaudiaihnsideudedoyaiiiunsdnGesis
3 matdhefulngldmas Merge Join fmunsuiuunsidensedeyaidu 2 wuu fe a3
doustauuy Inner Join Wunsideudelnemsatstoyalminnnsisuiisudeyaaniis
2 1131971 3Ansetu fanmdl 3.11 waznisideusiawuu Left outer join Wunisideuselne
fvualinasudioduoyadaiulunisadhetoyalmi fanmd 3.12
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Configure the properties used to join two sources of sorted data, Select the join type and then specify the columns to be used
as the join key. Join keys must be used in the order specified by the sort-key position of the column.

Join type:

Inner join

Mame Order  Join K. A~ m] MName Order  Join K. &
| ID_CARD 0 O []F STUDENT.ID 1
ADVISOR_POSITION 0 O [0 STUDENT_MAME o O
POSITIOM_NAME 0 O [] STUDEMNT_MNAME_ENG D O
POSITION_NAME ENG 0 | [0 cCaRDID 0 O
ADVISOR_ORDER_DATE 0 O - [0 MAIORID ] O -
> < 2>
Input Input Column OQutput Alias £
i ID_CARD ID_CARD
Sort 1 | ADVISOR_POSITION ADVISOR_POSITION
Sort 1 POSITION_MAME POSITION_MNAME
Sort 1 POSITION_NAME_ENG POSITION_NAME_ENG
Sort 1 ADVISOR_ORDER_DATE ADVISOR_ORDER_DATE
Sort 1 STUDEMT_ID STUDEMT_ID
Sort 1 ENT_TERM ENT_TERM
Sart 1 FNT YEAR FNT YEAR b
Cancel Help

Configure the properties used to join two sources of sorted data. Select the join type and then specify the columns to be used
as the join key. Join keys must be used in the order specified by the sort-key position of the celumn,

Join type: Left outer join ~ Swap Inputs
MName Order  JoinK.. ™ [® Mame Order  Join K. &
ID_CARD 0 O : [ STUDENT_ID 1
ADVISOR_POSITION 0 O [ STUDENT_NAME 0O O
POSITION_NAME 0 [l [] ADVISOR_NAME 0 O
POSITION_NAME ENG 0 O [0 ID_CARD 0 O
ADVISOR_ORDER_DATE 0 O « [ STAFFID 0 O «
< > < >
Input Input Celumn Cutput Alias [l
Join Level TH | ID_CARD ID_CARD
‘“Jnin Level TH ADVISOR_POSITION ADVISOR_POSITION
Join Level TH POSITION_NAME POSITION_NAME
Join Level TH POSITION_NAME_ENG POSITION_NAME_ENG
Join Level TH ADVISOR_ORDER_DATE ADVISOR_ORDER_DATE
Join Level TH STUDENT_ID STUDENT_ID
Join Level_TH ENT_TERM ENT_TERM
Inin | evel TH ENT YEAR FNT YFAR hd
Cancel Help

dl 4 1 a 1 14 PN v YV a a [
AN 3.12 MU NNILYBUABUDUFIINNTNN 3.11 NUVDHAINYTUNUT
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dielidayafivhmadeudeiirdetiluiud 1 eglusuuuumsiafiufentu
LaziflonTIvaeUANgNFDs ?’NﬁmumiﬁﬁwmﬁmL%&N%agaﬁﬂﬂ%”’mauﬁwmﬂ%mia%’aa‘ﬂaﬁ'
Fnnsuthesuindudeyavesenasdiiniunszuiuns ETL Tudstoyasiansd (Lecturer) Tu
foil 1) ilellfyndoyasiasdiuinuinerdnusmuanudeanis lnefmuaguuuuns
Fourawuy Inner join v‘i'lmitfu%smLﬁauﬁagaﬁﬁﬁhmaﬁuimaiumaw%wﬁai%%
ID_CARD, LEVEL_NAME-TH uag MAJOR NAME_THAI Judglunsideusie uagnssunite
14 ID_CARD, EL_NAME_THAI wag GRAD_MAJOR NAME THAI \Judslunisideuseliiel
anansnthandeyanieudeduls fanni 3.13

Y Merge Join Transformation Editor
Configure the properties used to join two sources of sorted data. Select the join type and then specify the columns to be used
as the join key. Join keys must be used in the order specified by the sort-key position of the column,
Join type: Inner join >
Mame Order  Join K. ~ @] Name Order  JoinK... &
ID_CARD 1 " D_carD 1
ADVISOR_POSITION 0 O O T 0 O
POSITION_NAME 0 O [0 STAFF.NAME 0 O
POSITION_NAME_ENG 0 O NAME_THAI 0 O
ADVISOR_ORDER_DATE 0 O« [ NAMEENG 0 o
< > < >
Input Input Column Output Alias ~
! sort 3 ID_CARD ID_CARD
Sort 3 ADVISOR_POSITION ADVISOR_POSITION
Sort 3 POSITION_NAME POSITION_NAME
Sort 3 POSITION_NAME_ENG POSITION_NAME_ENG
Sort3 ADVISOR_ORDER_DATE ADVISOR_ORDER_DATE
Sort 3 STUDENT_ID STUDENT_ID
Sort 3 ENT_TERM ENT_TERM
Sort 3 FNT YEAR FNT YFAR v
Cancel Help

a v A v Y o v ¢
AN 3.13 LVHJ’W]'Nﬂ']ilﬂj@ll@]@cﬂaﬂquaLGU"IﬂUsUaiqua@qQ']isJ (Lecturer)

Tutumeunisnsivaeuanuanysaivesdoyaiiiunszuunisdans §3de
fdumadeudddlunsasnauaruanyssidudluiunoutouhmsdnfutoyaluss
Frudeyavatenia lneimuanedauil Mappings seninaunastayaiazgiudayalalenig
dielsinnsdnifugniesianin 3.14



Bl Excel Destination Editor

Configure the properties that enable the insertion of data via an Excel provider.

Connection Manager
Error Qutput Name: Name ~
ID_CARD ; ID_CARD
| ADVISOR_POSITION I ADVISOR_POSITION
POSITION_NAME POSITION_NAME
POSITION_NAME_ENG POSITION_NAME_ENG
ADVISOR_ORDER_DATE ADVISOR_ORDER_DATE
STUDENT_ID STUDENT_ID
ENT_TERM ENT_TERM v
< > < >
Input Column Destination Column 2
{ ID_CARD . ID_CARD
ADVISOR_POSITION ADVISOR_POSITION
POSITION_NAME POSITION_NAME
POSITION_NAME_ENG POSITIOM_NAME_ENG
ADVISOR_ORDER_DATE ADVISOR_ORDER_DATE
STUDENT_ID STUDEMT_ID
ENT_TERM ENT_TERM
ENT VEAR ENT VEAR hd

WA 3.14 wieng Destination Editor Uoya13158MUInuinenfinus
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3) FIATUANIUVDINAIIUNININNT (LecResearch) agtinindoyaain 2
A5 Fie (1) Joyadayananun1eivINIguese1nsy uaz (2) TeyamuinaunIIgnig

199919138 FerlstoyadmSuInn1steyading1d LansfsnIng 3.15

Research

‘_l

,LT Sort

|_l l. I s

+$ Merge Join
! I Script Component

Author

[
[

!

LecResearch

=]

i 3.15 fadoya (Data Flow) U83anadnun1eivInig (LecResearch)
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310 AINT 3.15 Hefdayan1satliun1sdnni1sdayanasiuniaiginig
Uwﬂaué’aa%umaumiﬁq%’a;ﬂamamuﬂmﬁmmwaammi&? WAz oL AR UAINANUNIIYING
09919158 ﬁflmﬁmﬁaﬁayﬁLﬁam’sﬁ]aaumﬁ’fagaﬁﬁmjﬂaLLazmaq%’ayjaﬁé]’aamiﬁﬂﬂiﬁé’f
lun1siiasizi dauﬁmm%amia%’aagaﬁgq 2 msradndeiulagldids Merce Join fvun
sULuUMSLdeNsaUUY Inner Join Tagldsvanasmuguss (AW NO_ID) iuAdlunisidousie
Lﬁ'aslﬁamﬂiaﬁmﬁagamsmﬁﬂé’ Fanndi 3.16

Y Merge Join Transformation Editor

Configure the properties used to join two sources of sorted data. Select the join type and then specify the columns to be used
as the join key. Join keys must be used in the order specified by the sort-key position of the column,
Join type: Inner join ~
® Mame Order  Join K. & | Mame Order  Join K. &
2 | AW NO_ID 1 % ‘O atip 0
| aw Na — Iujind O
END_YEAR 0 1 T4 [0 AW_NO_ID 1
NAME_THAI 0 O [0 NAMEEMG D O
NAME_ENG 0 1 NAME_THAI 0 1
JOURNAL_THAL 0 O - ID_CARD 0 O -
< > < >
Input Input Celumn Qutput Alias P~
Sort AW_NO_ID AN_NO_ID
Sort EMD_YEAR END_YEAR
Sort NAME_THAI NAME_THAI
Sort NAME_ENG NAME_ENG
Sort JOURNAL_THAI JOURMAL_THAI
Sort JOURNAL_ENG JOURMAL_ENG
Sort VOLUMM VOLUMMN
Sort MO MO h
Cancel Help

mwﬁ 3.16 WUHN Merge Join Transformation Editor

vhn1snsvauANaNysivestoyaiinunszuuMTianTg Tneiurds
Tumsnsaouanuanysaluiunsurowhnsdaiudeyalugigutdouataens dans
Jaiuinnsivuanedui Mappings seninaunasteyauazgiudoyataronaiielinag
aifugniesanin 3.17
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Bl Excel Destination Editor

Configure the properties that enable the insertion of data via an Excel provider,
Connection Manager —_—————————
Available Input Col Awvailable Destination Co
Error Qutput Name ~ Name -
LAWIOD . LANLIOND e
END_YEAR END_YEAR
NAME_THAI PAPER_NAME_THAI
NAME_ENG PAPER_NAME_ENG
JOURNAL_THAI JOURNAL_THAI
JOURNAL_ENG JOURNAL_ENG
VOLUMN v VOLUMN ~
< 2> < >
Input Column Destination Column &
AW NOID AW _NO_ID
END_YEAR END_VEAR
NAME_THAI PAPER_NAME_THAI
NAME_ENG PAPER_NAME_ENG
JOURNAL_THAI JOURNAL_THAI
JOURNAL_ENG JOURNAL_ENG
YOLUMN YOLUMM
NO NO v
Cancel Help

AN 3.17 1ti1eie Destination Editor Toyanadnumaivinig

NAIININTAUUANTEUIUAITAS 9 A1elu Data Flow @S aAuuga 39
MsveaaUNs3ulUsan (Run Project) itansivaeuaniuznisvhaulunsaznszuiunisig
Fofinnarnudelil Fanuimnnszuaumsamnsaialdauidsiviinisdmualy lag
wansnan1snaaeulsaafnInd 3.18 - 3.20

H e % niwasuadan E;l AW AU E?l SamRaEas
El’ Temtizinn > > >
H 2 Fudfaad
El_) wirand E9
E?' v
2 daenand
2>
|
2 J
\V 4
lT Sort — > Script Component
129 rows

‘129 rows (73

Ei Lecturer b7

AN 3.18 wAAIENIUENNSTY Data Flow: Lecturer
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EE Advisor_student 2 Shudent dats EEI Thesis_data E?
L J =5 = =Y s > Lecturer
21.Elnw5 / 1,qsirows 1,067 rows £

P o F
LY 4 LV 4 LY

.LT Sort 1 .LT Sort .LT Sort 2 129 fows

s P Y

218 rows v égq oW 14067 rows Q

+$ Join Level_TH +$ Join Thesis Topic iT Sert4

1582 rows
192 s .
F 9 rows F

lT Sort 3 — x Merge Join 1
192 rows

Z  Eyeel Destination
BL

AN 3.19 LEAIEDUENTSTUY Data Flow: Advisor

@ 9

Research E?I Author
=

1,614 rows l ey
\Y 4

2

2 LecResearch
X7

NN 3.20 WAAIEDIUENTSTUY Data Flow: LecResearch

333  msvmiudeya (Load)
1NN1sUITRYRIINUMAITRLANIUNTEUIUNS ETL (Extract-Transform-
Load) $nssiu 1ilevinnsuvasdeya (Transform) uagsimrwazeiadeya (Data Cleansing)
Bovfesudd Ioimsiniuteyaaslundsteya Usznaude yndeyalmi 3 yaiiarunsa
iluldlunisnenunalussuugsiadaaiey fie (1) 1eyar09813158 (Lecturer) T¥lunis
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Ansgiteyanuauifivese1nisedmdngns 01915845 ulnveUNANgAT Ware1an3ET
Unwiineniinus (2) feyavesoranseiuinuiineninus (Advison) THlumsieszsidoya
MszauiUinuinerinuduetenansdusiazyinu uag (3) doyananunmsininisvesenansd
Hudussnudfinduilddmiunianaaoutn (Recheck) wag@nau (Monitor check)
ANuilnENTRve1919158
FsmsruteyaainmansunasiisloviluiFowesmsthideyaluldlsegng
502 iilesandeyasinunisulasuazyhanuazenanuds wazdeyasguugiuteyaifeaiu
Faflauazanlunisihluldlunsdavidusansmaludnuugyes Visualization Y0453y

g3nadansezely

3.4 mi'iJizLflufjﬁumWﬂﬂu’i’mqﬂizadﬁﬂmmw (Quality Objectives Matrix: QoX)

Uszilununinaasranisaiidunisves ETL Bsninal (ETL Workflow)
auinguszasdnuain tielinszuiunislunisdanisteyaanunasdoyadumnislasy
wadndnuAINAeInsiifvualy uazaruaulinadndannisduiunisdanugnses
ganss Tnedflsisnanmuosteyadilisuasdesiimnummnzaniunmsiinszsinuiouly
Hudeyaiifanumunedmivvivnnssndunuielildnadnsansauy fenuidedls
fvuninguszasdinuamnniidesnsialy 4 fu léun

1. A31ugn#as (Accuracy) n1suszifiupugnassvesdoya 1Uunis
Uspifiuiensvasuihnszuiunslumsinnstoyatuiisedunnugnioswesdayanui
fvun TaaSsuliisudmnudeyaiiAnmuRananadlornunssuauns ETL wé fudiuau
foyaanunasdoys Feanusaviinisussduldluduneuveanisinan (Load) Arvesnin
gndsvesteyaazegszminsdeas 0 - 100 Tnvfeay 0 mnefsszfumugnaesingn uay
Fegay 100 NUNERITEAUANNYNADIEEN

uIudeyaniianain

Accuracy = —
NMUIUTBLATNVIUA

2. mmmué”auﬂmﬁﬂi (Completeness) N15U5¢ LT UAIIUATUNIY
auysaiveslaya UﬁuLmulmmﬂmmwuawauamlmuummﬂmifmmuimma yARNY
szL‘Uumi'mmmmalﬂmalmammmmmmuiwamwwmauaaﬂmﬂ 1 Fag9uasay
auysalvestoyare 0-1 1ng O wmamﬂmuumqmaz 1 MangfenziUugIEn

° Y v ¢
IuIudeyailiauysel

Completeness =1 ———
MUIUVDUAVNUUA
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3. UszanSann (Efficiency) nsuszifiunuuszansain \Junisin
Uszansameunaiildlunissudunisves ETL Bsnlnaiildnalunisussuranad
mmzam%alﬂumﬁmmﬁagaé?qLwié]’umqﬁwmamq 18 INAINTBULIANVBINTZUIUNNS
Tunsuseanana L“U'%‘&JUL‘ﬁEmﬁ'mzszL’saﬂumﬁmm’%’au%ayjaﬁgmmé’aaﬁa (Manual)

4. audangu (Scalability) n1sUsziliuanudangu WWunisinszau
mnuasalunsUsuveanseuung ETL lunsdndunisdanisteyaiefivunnuaz
Uhinuvestoyaiintuldviel Tnsvhnsifindwnuunivesdeyaanundstoyaidu 5 wi
war 10 whandwaudoyaidu wagvhmmaaeuit ETL Gsninaifimurtuanninsesdy
msUsznamatoyafifisduldvielsl

3.5 AISHANEILLEAINAYDITEUUTINTDIRTLL

WAILATULANINAYDITEUUAIYTEUUTINDBIRTYY (Business Intelligence)
selusunsy Microsoft Power Bl Taglddayafisinunszuaunis ETL (Extract-Transform-Load)
Tuded 3.3 ufamundruuansnalagld Visualize wuusng q ielifiunwsuvesdoya
ansardlaladng wazthlulduselevdlaviuil lngeanuuumuanufen1svesyly way
sesfunsseaudeyanuieulvvesnasiinsgiundngns iensuausselyvainms
dudurnlutogtu Faduliildarunsadilaguuuunisiauvesssuuldinedian uay
ansadelsteyaludiusing 4 vessnldifielfssuuiinnudaveu

Tngandunisundiunasdeya (Data Source) dmsuldimudiunaning
melusunsu Tneidenuszinnvesliddeyadifosntstid dadusunsu Microsoft Power Bl
IzaNTYNNIRTIERUNaT VAU SEIANeadayaliiunzau i eI AuinLazng
uanINadiANgNAes fanmdl 3.21 - 3.23 mudndiy
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O X
[l 17 gN
P| | Sheet1 B
dudanmssdns [z AW_NO_ID LANGUAGE END_YEAR  PAPER_NAME_THAI
4 W LecResearchaxls [1] 10023 |ENG 2552 A
v D Sheet 1 10023 ENG 2552
10115 THA 2551 wameldiiudunasudrinausiuomsdusiofd
10115 THA 2551 uameldiiudunasmusrinausiuomsdusiad
10115 THA 2551 uamedldiuduvauusrilnausluomsdusiod
10133 ENG 2552
101599 THA 2552 uanpsmamsdadifidonnnfin ssdilsnounaal
10483 THA 2551 psdaiaonBadillus spp. Awsuldauaslsanil
10488 ENG 2552
1091|THA null TessmsmsdnmnsiiunAsusasinafunddh
10918 THA 2552 spundnmecmsata s emssenumlsstu
1092|ENG 2549
1094 THA 2549 yrammdullefdluovstusast Tdlnddiisodn
1094 THA 2549 prunsmduilsfviunmsdusast Tllndafsodn
1101 THA 2550 awldarmnanadlaiafinidanmuamuuasaus
11045 THA 2551 dnmmmhAnssirriueid bk
11045 THA 2551 dnmmmihdmsstrridoeid e
11045/ THA 2551 dmmemsiAmsstrsldoaid meu i
11045 THA 2551 amwmsiamsatasldluaidmduhaiiui
11055 THA 2552 wnuseiluhdinsiusscduisdvonuifoosdu
11055|THA 2552 e J'm';_ﬁ'-\ i Juaile (fwasiu
11177 THA 2552 prsuAndnaniidninansfevingSunyd
11177 THA 2552 msuAminaedulnimannuderiussunt
< >
Tnan

wiusn wlae
=X D D D [ERTER ] l:l Lyt ey 1 = efladoun i B amssioems v = mshenmEonns
=t C) B iwtedume X HHHH rn D Wammuenutmas = T sncumuunsovs © | @ mswona.
s wddwn wakou Dow | meden L Gen wwadsl W m wh S . o
dwdds Goun | wwneoun ot [éamer  aodud- wne wme [ wlli A Azure Machine Learning
o wioun  wmiead nmemadial Amum o wiae e Gounsdiinun Al
Cru(El <= ~]12; ADVISOR POSITION [~ ] A% POSITION_NAME -] 4% POSITION_NAME_ENG [~] A8 STUDENT_ID ~] A% STUDENT_NAME rrdsswsuRoua x
[ Advisor 1 1.8088E+12 1 s innimugindn WMajor advisar 6110630006 Mister Tsjamul Hussain 4 pausnia
T Lecturer 2 310026412 1 flEmeSnninusidn Major advisor 5910630010 Mister Md. Arefin Rahman e
B LecResearch 3 5.10026+12 1 fivSnerineniviugindn Major advisor 6010630020 wimalafin A Advisor
1 310026012 1 dmrimnisidn Major advisor 6110620002 wutein sl anidistn
5 310026412 1 flimerimnilnusindn Major advisor 6110620006 s funens
6 310126412 1 disneinnimugidn Malor advisor 6210630009 4 dunowdirimwels
7 310126412 1| Gdgwtundmusindn Major advisor 5710630013 e ussdtan
8 3.1012E+12 1 fi3nerimnavwusidn Major advisor 6210620017 wiHAIE v el
9 310236+12 1 S Inimusindn Major advisor 6110620053 wiaTaArH vl Aushififiousdy
10 311996+12 1 di3nerinmnimusidn Major advisor 6110630016 v gdtiade nAmunnsiau
1 31180E+12 1 disnennindidn WMajor advisar 6010630017 s s nsvusm
12 31199E+12 1SS S divnsidn WMajor advisor 6010630007 JRRSEAT SN— TITEEITAY
13 51199412 1 fiymeimninusiin Major advisor £110520005 ey i)
14 31199F+12 1 i indwusidn Major advisor 5810620013 winnadses T
15 31704E+12 1 flimerimnilnusindn Major advisor 6110620035 srvssmos duding
16 3.2304E412 1| GigSrwimndvusindn WMajor advisar 6110620031 Miss Keum Theary
7 32308412 1 flEmeSnninusidn Major advisor 6110620009 Mirs. Most Mottakina Akter
18 3.2304F+12 1 fi3nerimnavwusidn Major advisor 6210620039 wianlgiee dan
19 3.2304F+12 1 S imenisindn Major advisor 6210620006 siaaivs anfin
20 32304E+12 1 flimerimnilnusindn Major advisor 5910620031 seane gt
21 3.5200E+12 1 fifnerindvudinin Major advisor 6010630006 whAvIaing fnihu
22 35250E+12 1| Gdgwtundmusindn Major advisor 6010620022 seAmaginnsel avauha
23 3.5299F+12 1 si3merimnivusian Major advisor 6010620020 WG neag
24 3.5404F+12 1 idSmerinnimusindn Major advisor 6110620025 sowamatladnent snsnsim ¥
5 < T

11 Aadinl 134 um

el

il fnoduTmammd uuLae 1000 um

Fndiinsaivading 10:40 PM
1:11PM
8/20/2020 %

A& m z Q) ENG

WA 3.22 g Query editor AMIUIANTTRYALTIULAY

Weavin1sdndideyalusinsy Microsoft Power Bl 3g3LAs1esilazasng
ANUFUITUEIENI TNl dnlula suvsaunsaivuesliuuanuduiusvestoys
Winiulales Taunns Drag and Drop



[ Advisor

Ell ADVISOR_POSITION
Al DEGREE

[ ID_CARD

Al MAJOR

I NAME_THAI

Ell POSITION_MAME

Il POSITION_NAME_ENG

F STUDENT_ID

Al STUDENT_NAME

[ STUDENT_NAME_ENG
FA THESIS_TITLE_TH

¥ Lecturer

H ELID

1 EL_NAME_THAI

1 GRAD_MAJOR_NAME_THAI
[E GRADUATION

1 GRADUATION_YEAR
[ 1D_CARD

[ 1S_PRESIDENT

[ 15_RESPONSIBLE
A MAJOR_ID

[ NAME_ENG

FE NAME_THAI

[l STAFF_NAME
AT

[ LecResearch

F AW_NC_ID

7l COMFERENCE_ENG
[l COMFERENCE_THAI
[l END_PAGE

[ END_YEAR

M ID_CARD

[ JOURNAL_ENG

A JOURMAL_THAI

Fl LANGUAGE

[ LEC_NAME_THAI
Al MTYPE_ID

[ PAPER_NAME_ENG
[l PAPER_NAME_THAI

a6

[ TEACHER_TYPE
[l TEACHER_TYPE_NAME

WA 3.23 nihanuduiusveadeya (Relationship)

dmdumsaidunanmaiiionsnudeya shmseenuuunismenulagin
vénaniteuluiifesnmmaae umunasilmsguvdngnssEfuTafinfnw wagoonuuy
syuuuswauligldannsaiianudlanisianuldine Insudsmaudeyaifonis
asradeueaniiu 3 ntisienundn fe s1enudeyasiansduszdmangnsuazeaisd
d5uilaveundngns 1891UATELBN9SENUINYINENTINUS LALTIBUNAIILUNI

Y Y
a

93 Taeiivthsrenudesidudmuenusaiiufuanmiisenundn 2 nihseau
Ao T189uATUTeYARNANSE wavsieauaUTeyatindne
msoenuuuTsnuliiaiesdienisuaniua (Visualization) lugduuusng 9
U n31UNS (Bar chart) n3 AUl (Treemap) n1dadioya (Card) Fudenliniunany
wnanvestoyaiifiosnstiiaue Tasnisnseaasfundeyalumenuimunsuiuuns
nsosdeyalanidonldiadosile “Slicer” Fsannsadmusliuansdoyaldfauuusonis (List
LAZWUU Dropdown LiteiSengieyauuuidenmainsionisng 4 uaziaieaile “Text Filter”
ileisengteyaldednvesniidesnmssenisssyteyaiidesnsdum Tnelesesiloaziingos
foya (Filter) mudouluuaAdiszylumsnunadswhasnuteyasdu q Fudeslssteya
Nnenuimilslugiseauingu o vusenuldlaeldanuduiudsenisdeyaiiily
n1snsesdeyauuuidaldnou (Interactive) Woidanfinisuananale 9 udraztinnisnses
%’m&aLﬁaﬁqiﬂswﬂmmaé’qmmamwadauﬁuléf E‘ULLUU?JENLQ%IENfla “Slicer” way “Text

Filter” wanesianIng 3.24



ar

fla-ana seRvFaan Useaniitinm Fuuilndnm
Select all Select all
. = e s o,
AU anauyy Pryeyrn MfneTineiwugi 181
USeyegian A i dwusuan

atnAnm in - ana

5710630001 Miss Rungrat Saeyang e I e
( 2557 2562 5710630013 uIHAEAT LATHFHIA 20
O———( 5810620013 il kb e
5810620023 wniniidnd navam :""’
F mamsdnaniiahina | EREwO wwannaudl avatad -
! 2 e u"mm'am':ym? ma\:mw 6% - -i:”‘
waeseEEny sy (17.68%) =
i — e T
Select all 5810630014 wiendidie Avian :
mefamainmasnza.. 15810630016 urgaRugng dunats L 124
;;:Emﬁ"mm“ 5910620007 waINgaued WasunTvg F e I
\ Wannmsaeas ) 5910620009 waadian Sunand

i 3.24 nsasedeuluniniengleyanie Slicer uag Text Filter

3.6  Useiunnseausunis gy

dwmiunisusuiiunisgausunisidauvesssuy inasusalulaely
wuasunuduaiesdlelunisusediu Tnefingusegililunsussiiiuniseuunisly
3 ngu Ao AnnanssluanenineNssTad WmhAtiauiudusindnulusedy
nangms wazid iy asudusiednvssiuaue fvuavuiavenguiieg e
Bnsldinasilaetmuniluiesazvesszrns dvmnausznnsilundnsesmsldngusiiogns
ogtfesdesay 25 [35] GerndrulszrnaidmnevesnAdedn 67 au vuinvesngy
08197 Koen5iniy 16.75 Au ﬁqﬁ?mm%’aﬁﬁqﬁmummmaﬂmjméfwéwLﬁ'aﬁﬂms
Uszifiunisgansunisldnudnuiu 20 au lagldnisidenngueiiog1awuuiateas (Purposive
Sampling) AmdenanidmthifiufiRnusutudinnw Usesumangns uazaana1se
Juguiinveuvangnslussiudadindnw Ssazdianud avundlalunas dedmun uas
Feulusng q WBueehed Wedunisadunnudesiiuihssuuiivssleviazanunsanouauss
nsaiunuiutudndnwlaed1livsz@nsam lnedmuanquaiedainlseying
Hvneluudazngu dil

1) Wmihivadiafnwszduaazsiuiu 1 au suiangusetiidesay 25
WU 1 Au

2) Wnihivudnfnwisziundngns 6 au suiangudiogisiosas 25
Wiy 1.5 au stveriuundu 4 eudielinseunqumnanyinn

3) A58 60 AU VUIANgUFIBE1TeEaz 25 Wiy 15 AU

nseRNLUULUUABUABI T ASUsITiufIna ez sUssunadade
3 ¢y Fausuulngling, nnsaunguNseausunsltnalulag (Technology Acceptance
Model: TAM) muilade 2 fufe nsfuitaaiudtglunislday (Perceived Ease of Use)



a8

uaznnsfuiialseloviiiinanmsld (Perceived Usefulness) ilutlademdnluntsuszidiu
nsgensunslidiuveszuy wazUssdumuquaimvesdoyafiutdudn 1 Jade 1ile
nyaeudeyatilssuainszuuidudeyadifinaunin Tasdmussyfunsussiiuiuumag
@2 (Rating Scale) wazuiadu 5 seauavwuL el

spiuAzuuY 5 snefanssensunsldanusnniiae
SELAUALIUY 4 MUNERNNSERNSUNISIgULIN
SELAUALIUL 3 MUNEeNsEauSUNISIguUIuNans
SLAUALIUY 2 MuneienseausunIsldautioy
spduazuuy 1 sneianseeusunsldnutiosdign
naslumsuamamneifiodassiuasuumass (Mean) sl
451-500  ynefamsgensunisldausnndign
351 - 450  MU19HNN1TEaNSUNSITUNN
251 -350  wuneiensgausunslgeuUIunans
151 -250  mngfenisgeusunsidautes
tfound1 150  mnefanseeniumsldnuliosiian

Tngldadmdanssnuunlunisiinszideyatsznousoaiade uazdiu
Jeavunaspruiieyssifiunisseniunslinuvesssuy uasshmsvageumanuiiiomss
veusesilelngldinaiiansmedeuilruaenndes (item Objective Congruence Index: 10C)
Tnedidoamnay 3 viwu Maasnsdiuandel

I0C  unuAdviianuaennaad
R WNUANAL UL INANUAATILTR IR TE I luAn s T
N WUAT LT IY8Y

FannanisnaaeuALLissnsaveaiadedielnefiBervg Idaam
Fesnssiutendungusvasdvemiimnuaenadomasdosnufuiagusvasddaud
0 - 1 Tneffuldvimsidendemaiifiaious 05 - 1 TUlHumsUssiiunsonsumsld
walulad sasislduutosnuudeiitealndifsstubuiorsimudoauowus Taod
eazBeanammaaeuANIissmsisstoyalunANLIn ¥
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uni 4
NaN15I9Y

NUATBETanUszasdiiioRann ETL Workflow dwisunsdanistoyalunis
AATERuANTRYEI811TIMUNAIINATTIUVANaR TIEAUTMTIRAN WY W.A. 2558 YI1N1S
Uszilunmninyes ETL Workflow ﬁﬁmmﬂﬁummi’mqﬂizmﬁqmmw (Quality Objective
Matrix: QoX) kagtuIWmuIsEUUgINdaaee (Business Intelligence) §1usuTiAs1ey
ToyanuauiRve81913gnUNUINInIgIUNENanssEAuTuginAn w.e. 2558 lag
HAN1TIEUTENOUME 4 du fip 1) naniswmun ETL 13snivlad (ETL Workflow) 2) nans
Uszilugunmmuinguseasanunin (Quality Objective Matrix: QoX) 3) HaNITWAIL
AIULANINATDITEUUFINBINS Y kag 4) nan1sUseiiuniseausumalulagssuusieay
AuALTRTRI ST U gn TsERUTindny TaedseasiBndil

4.1 wWan1sWalul ETL 13snIWar (ETL Workflow)

s ETL AsnTnlaluuni 3 wﬂﬁl@mmamammm@misuauawm
N13ANNINUNAITRYARAT 9 “UQI?Iﬁ’]‘VTi‘UW]LHUﬂﬁLLUa\‘IGUE)lIaﬁ”lm“uu{ﬂ@u%ﬂ’muﬂ R
Uszneumeisloya (Data Flow) lun1sdanisteya 3 #a e (1) dedeyateyae1ansd (Lecturer)
(2) Asfeyadeyaniansdiusnuiinerdnug (Advison uaz (3) fadeyadoyanasiumis
3%1M15 (LecResearch) @awaannmisandunisues ETL B3nlwatdmiudansdeyading
Indsyadoyadmivilflumsiandiuiansavesssuugsiadaaiordnnu 3 yadoya
loiun

4.1.1 Yoyao19135¢ (Lecturer)

Tdlunsiwnseideyanaautivetenasusednmangns 813158 uinyeu
wdNgn3 uare11sEUSnwAneniinug Usznoumensiidfeyaainundsdeya 2 maa
fie (1) ToyaymansludsinanznineInssssuwd uas (2) deyauszsiannsimiinives
o1sdlutaqtu FsfimaiiuAdeyaadluneniadifisidy nan1sainnissudiunisves ETL
Asnlnad Tudrudeyaeiansd (nmdl 3.5) vilildyndeyasiansdiiusznausioueny3tod
ID CARD, T ID, STAFF NAME, NAME THAI, NAME ENG, E MAIL, TEACHER TYPE,
TEACHER TYPE_NAME, MAJOR ID, GRAD_MAJOR NAME THAI, EL D, EL NAME_THAI,
IS_PRESIDENT GRADUATION uaz GRADUATION YEAR 1913747 4.1
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a9y Yomadunl A8 Uy Asag1etaya
1 |ID CARD L@vUnIUTEINeT 1111111111111
U32919U799919158
2 |TID 59a0197158 GSMIS 1234
STAFF_NAME Fo-anaenansd (Wifid | @ fslu
hntide)
4 | NAME_THAI Feensdnmwilne HYILAENT19158 AS.
L@1901 PaUu
5 NAME_ENG %ammsﬁmmé’mqw Asst. Prof. Dr. Saowapa
Duangpan
6 E_MAIL Email 91315¢) saowapa.d@psu.ac.th
7 | TEACHER TYPE SWaUILAND15E N
8 | TEACHER TYPE NAME Fouszanenanse 919158U5391
9 | MAJOR ID WAV 0068
10 | GRAD_MAJOR NAME THAI | Feanv1ivn Hveans
11 |ELID SWATZAUNITANY 4
12 | EL_NAME_THAI Foseiunisdnw EATATRIRY
13 | IS_PRESIDENT Ussuamnsviveiives | N
9197138
Y = 9139 SURn YO UNANgNS
N = 919158Usedmangns
14 | GRADUATION UsziRn1sfnen Ph.D. Plant Breeding
and Plant Genetics 31N
The Wisconsin -
Madison
An3geLIINI, 2557
15 | GRADUATION YEAR Viidu3anisfinu 2557

4.1.2  deyae1913gMUinw e 1Inus (Advisor)

< v N a ¢ v A = a a ¢ ¢
LUUGU@;JUaV]IGm‘Uﬂ'ﬁ'J Lﬂiqgﬂm@&lﬂa.ﬂqﬁgﬂ']U‘WU3ﬂUW'JV|EJWUWUﬁGU@Q@']Q']§EJLW]

agviulsgneumenisiudndeyasnn 4 grudeya e (1) teyatindnwineglunuinuives

919138 (2) YeyainAnw1vesnnenIngINTsITUIIR (3) Jeyadnelinus uaz (4) Ueya

97191567 l8a1nnseansluded 4.1.1 nan1sannsaudunisves ETL Bénlas (and
3.10) wielvlateyanmunzaudmsuiilldlunsimunduanina Ussnaumewennstog
ID_CARD, ADVISOR POSITION, POSITION_ NAME, POSITION. NAME_ENG, ADVISOR ORDER DATE,
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STUDENT ID, ENT TERM, ENT YEAR, STUDENT NAME, STUDENT NAME ENG, FAC_ID,
FAC_NAME_THAI, CAMP_ID, CAMP_NAME_THAI, STUDY STATUS, STUDY STATUS DETALL,
STILL_STUDENT, MAJOR, DEGREE, NAME_THAI, E_MAIL wag THESIS TITLE TH #asns1q
fia2

M19197 4.2 TeyaenseNuInw eI dnusaInn1snsEuIunTg ETL

a9y Yomadunl A8 U"Y fAsagretaya
1 | ID_CARD @UnsUsEdsUsyywy | 1111111111111
299919158
2 | ADVISOR POSITION sWarwe191567 1
U3nwn

1 = 9SSRV Ineninusndn
2 = 13 NUSnw e dnus

3 | POSITION _NAME Fosumafivsnm fiUsnuImendnusvan
mMwlng

4 | POSITION NAME ENG | Fesuvtafiuinu Major advisor
AWIBINGY

5 | ADVISOR ORDER DATE | Yuflusteseena1séidudi | 08 JAN 2019
U3nw

6 | STUDENT ID swanAnw 6110630006

7 | ENT TERM manmsinufdidne | 1

8 | ENT_VYEAR YmsAnuidndnm 2561

9 STUDENT NAME FornfAnmniwilng Mister Tajamul Hussain

10 | STUDENT NAME ENG ForinAnwnmendangy Mister Tajamul Hussain

11 |FACID sanuzaudINntUnAnY | 12

12 | FAC_NAME_THAI Toradudsininfnw | Angndnenssssuwd

13 | CAMP_ID I WYA 01

14 | CAMP_NAME THAI Fonenunvestindnw | Imeaevalug

15 | STUDY STATUS SWAAULNITANY OK

16 | STUDY STATUS DETAIL | Feswaaanugnsfin ANA9ANEA

17 | STILL_STUDENT anugnsidutindne Y

Y = MasAnw
N = fiuanniin@ne

18 | MAJOR YoV HyAans
19 | DEGREE sEauUTeYaN Usugyen
20 | NAME_THAI P9919138MUIn W HYILAEns19158 As.

ANeNTNUS LN AaUU
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a9y Yonoaul A8 Uy Avag1etaya
21 E_MAIL Email 812158 saowapa.d@psu.ac.th
22 | THESIS_TITLE TH Foineniinug Modeling GxMXxE

Interactions to Enhance
Rice Productivity in
Southern Region of
Thailand

4.1.3 %’aymmvwmﬁzmmi (LecResearch)

Joyanaunainnis udussnuiufuilddmsunisasinaoudn
(Recheck) wag@nn1a (Monitor check) A31udlaMauURv09913158uAarUsesLan
Usznaumenisunindeyadnn 2 g1udeya fe (1) TeyateyanaunaivInigweseansd

Wag (2) TayaNuAINaIUNITIYINTVBIRIRTENHANITIINAITANTUNITVRL ETL LIsninad

(AW 3.17) Lﬁ@iﬁlﬁ%;ﬂa‘ﬁ'mm3amﬁ”m§uﬁﬂﬂiﬁumiﬁﬁumdammmma US¥NaUuAI8uLe
nN309% AW NO_ID, LANGUAGE, END_ YEAR, PAPER NAME THAI, PAPER NAME ENG,
JOURNAL_THAI, JOURNAL ENG, START PAGE, END PAGE, PRESENT YEAR, CONFERENCE
THAI, CONFERENCE_ENG, LEC_NAME_THAI, ID_CARD Wa MTYPE_ID wanafsnnsnafi 4.3

M5T 4.3 ToyanaTUNIITINITYeIeNTHINAINTEUILNG ETL
a1y Yamadunl A1B3UY Aeag1etaya
1 | AW_NO_ID SANAIUNIININT 12345
2 | LANGUAGE Al THA
3 | END YEAR UroInasnu 2551
4 | PAPER NAME THAI | Fowasiunuile nanslgiuLdunaLY
T1INAUA UM TTUAD
Tnefngnlunssinig s
LaEN1IFLATIENIUTAUYD9Y
Aunsdluune
5 | PAPER NAME ENG | Zenaaunundangu
6 | JOURNAL_THAI Fonsansawilne WALLNYAT
7 | JOURNAL ENG Fonsansnwsangy
8 | START PAGE TRIE ) i
9 | END PAGE siiiAvuan 15
10 | PRESENT YEAR YiUszaaAnnis
11 | CONFERENCE THAI | Fomsuszaumuwnlve
12 | CONFERENCE ENG | Fomsuszyunnwndangu
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a6y Yonoaul A185UY Asagretaya
13 | LEC_ NAME_THAI | 3001913808 unaiu e ureodla
14 | ID_CARD wYURsUsEafUIEIITY 1111111111111
Y9I919158
15 | MTYPE_ID USELANIDWANUINNT* | 2
2 = wauARNAlUITANTIVINS
3 = mathiauelufiussyAvnsid
peer review

NUBWe * Ussinnvesmanun1ivinsifdeyaunlddmiuliasgideyaniuinasilad 2 Yseam

Famaannisiaun ETL Génliafifledanisteyaiitidunanunasdieya
19 9 aunszuUInnsiivue silrlEsuadsteyadmiuilullumsiaundiunanua
dmdumsmsiengideyanuleulsiifesnislsedsdasuiu %a%’aaﬂaﬁmu%umﬂumi
wUaarn vinmuazenn LLazsa‘umma&ﬂugmwmamﬁuué’aﬁ?u gglinisiaundiu
euNaluan¥aYes Visualization Ianuwinzay auysel wazawsadrlulylaegng
520157

4.2  wansUssEiuAuNINANINgUsEaARMnIW (Quality Objectives Matrix: QoX)

Han1sUsEiuAnAINNISANENNI5Yee ETL Bsninadniuingusvas
A 4 fufinansussdudedl

1. Anugndas (Accuracy) Msuszifiunugndesvesteyaliiensioasy
Pnspuiuns ETL lunisdanisteyaduannsaduiunisdnnistoyaldognagniesmiuai
fosnnsvizelil Tasifumsnsarasudeyannmsiussuiisusuudeyaiiiineuiianaia
dlorunsruiunis ETL Ausiuudeyasinunasdoyanemun a1nnsmeaunisiu ETL
Adnlviad (Run ETL) ¥ 3 fanuhaneugniesvestoalaandewiniuiesas 99.99 laei
swazLdafil

a v v v )
M99 4.4 5'&]Bagﬂjﬁmgﬂmaﬂﬂaﬂma%aﬂqﬂﬂqi'ﬂﬂa@‘Uiu ETL

[ v a ¥ 19
ae . Savazvayafianfasannnisnadausu ETL
ETL 135nIna7 D

AsaN 1 | ASIN 2 | ASEN 3 | AS9N 4 | AN 5 | Seway

Uayan19158 (Lecturer) 100 100 100 100 100 100

Yoya0191587UTnwInerdnus | 100 | 100 | 100 | 100 | 100 | 100
(Advisor)

%a;gamamumﬁmma (LecResearch) | 99.98 | 99.98 | 99.98 | 99.98 | 99.98 | 99.98

iy 99.99 | 99.99 | 99.99 | 99.99 | 99.99 | 99.99
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NNANT19A 4.4 AnprmignieswesdoyaannInaaeuiu ETL $1uu 5 it
wui ETL (33$nvladdeyaniasd (Lecturen) Fsfldnuunandoyannundsdoyadnuiy 129
ua wuseantdu 10 usiuau (Sheet) levimsyszaiananiiunszuiuns ETL lonadns
foyadnnu 129 un uazmsdaiutoyaluudazaeduinsanuieulaiidvua Aanugn
Rosvesdayainiusesas 100 FedseAuALQNABIEIER

ETL 3snTnaitoyannansdiiuinuinendinus (Advisor) dainidoyasn
4 unasteya fdurunniteyasiu 3,408 uad WeviinsuseananasunsTUILANG ETL

Y

Weliladeyatnfnwiluaiuguaveserarsdunasriundanusdudndnvidagdu Ia

Y
o

nadwitoyasiuiu 181 un Fefidnanusduiindnmilagtuimunvesnaslnensaaey
MNADRNLSHATNANE mﬁmLﬁ‘u%’ayjduLwiazﬂaé’mﬁmqmmﬁaulmﬁﬁmum A1AUYNADY
vaadeyaiiuievay 100 FelseiiunNNgNAedzagn

ETL WsniWaldeyanadnuniaizinig (LecResearch) %"’aﬁ%é’fﬁayjamﬂ 2
wastaya 191UIULITBYATIU 3,705 LA levinisuszananarunszuung ETL Tag

Y

v Y Aa 901 &/ 1% v &Y o = a1 v Ao [ LY L4
ANUBUAVIUAINTIYDUDDN VL@NﬁﬁWSGUE]i;IJaT\]’]UJU 2,086 a7 %QNQWSU@H@VI"\]WWUIU@EENU
o &

ligndessail Fenarumsinnsnwinedwinisiudeyainaedul d1um 7 ua Jo
NANUNIITINTISInguinsiAudeyaiinredut Sy 17 uad Insdaiudenasny
mddnmanwilneuaznndingusndoulu 2 aodud $1uu 8 uazfinsdnufvtoyadi
laildnanumdnnsasugruteya 1wu TedwiFou s1umw 11 uar sdoyaidnisdaiv
Ligndeawiniu 43 wan manugndesastayauiniuiesas 99.98 fie fisedunugnAedas
el ilovintamsadeufuuasdeyaiiing wuhdeyadidnnsdafiviianain iesindu
Auianatatuntstoutoyasinunasdoya Jedwmalinisdafudeyaainnssuiu ETL
AN GRETPEIL VM

farnadelnesalunsmaaeuu ETL B$nlnadis 3 ¢ d1uau 5 asa wudn
AAnugndesvasteyalasiadeinfuiesas 99.99 uiilesaindeyaiifanainduniny
Ranarnlunisteudeyasinunasdeya uansliiiuiinisesnuuy ETL Bsninataiunse
JansToualaeg1egnAeInuAILABINTg

2. AuATURIUANYTal (Completeness) 31NN15USHLIUAMUATUNIY
auysalveadoyalunisdniiv lasTnandeyaivmeluniedeyailianysailuudazaedul
L‘U%EJ‘ULﬁSUﬁUﬁiﬁuiu{ljauaﬁgﬂﬁuﬂ Imamstf'ﬁsmaﬁ%ﬂﬁﬁwé{"ﬂumimaﬂaausﬁamaLﬁmaﬂu%u
mauﬂmmawauamsﬂﬂnmﬁm SQL Server Integration Services (SSIS) ¥a4 ETL L’JﬁﬂI‘V\Ia’J
W 3§ Imamamamm"lumimmaauu,ammmww 4.1 4ay 4.2 WATHANIIATIVADUT
wARINIUTWATULARITIN T 4.3
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public override wvoid Input® ProcessInputRow(Input@Buffer Row)
1
'/} Count All Record.
AllRowCount = AllRowCount + 1;
/{{ Count anormally record
if (Row.JOURMNALENG == null && Row.JOURMALTHAI == null &&
Row.CONFERENCEENG == null && Row.CONFERENCETHAI == null ) {
AbMNormalRowCount = AbNormalRowCount + 1;
i
b
ldl U 1 a 6 o OIJ 6
AN 4.1 G]’JEJEJ’NﬂﬂiUG]ﬂWﬂQIUﬂ’]imi?ﬁ]ﬂ@Uﬂﬁ?MaﬂJyjﬁm
puls] override vold PostExecute])
1
base.PostExecute();

Calculate 5

string percenta

Box . Show( “Number of

a Is "+ AbNormalRowCount +7

¥ 1 - ((oouble)AbMormalRowCount [
;Completeness Data

AllRowCount}}

ratio is " + percentage,

"Results” , MessageBoxB

WA 4.2 segnmaslunsuanmarnLaysalvetaya

B Number of incomplete data is 310, Completeness Data ratio is
' Percentage is 0.851390220517737

N7 4.3 A9 NNTUARINANITATINADUAIUANYTA]

FanaannsUssiiuANuATUTLALYTalvetayanlusunsy d51eaziden

AIM15197 4.5

M99 4.5 HarIANALYIHIUDITaYatuNISIAAY

5180137048 unudeya | doyalupeduin | Araduauysel
laiauysal/vn 0-1)
e
19118919138 (Lecturer) 129 15 0.88
Toyao1eNUInwIneinus
, 181 0 1

(Advisor)
TOLANATUNIINING

v 2,086 310 0.85
(LecResearch)
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1NM15797 4.5 Arnuanysaivesdeyainnisussananaed ETL 1330
Trlaidoyaen9156 (Lecturer) fldauanysalivindu 0.88 dsiideyaluneduyidlianysal
$1u9u 15 579015 ETL BfnTnladideyasiansdfiuinuiineriinus (Advisor) TAra
auysaiviiiy 1 Aelufiteyaluneduiilafilianysal uaz ETL 35nlnaiteyanasiumis
3m3 (LecResearch) flAmuanysalviniu 0.85 Fsidoyaluneduiliauysal 41w 310
5183
vaiiflesmnsnadeyatiliauysaian ETL dinTiaideyaninsd (Lecturer)
way ETL Bsnivaddeyanasmumininig (LecRearch) ddndaudiegs gideduihnminsiaasy
foundulufsdoyaanuvasdoya nuhandeyailiauysalfetoyaluneduhdinsfnwves
9197156 uazApdLLTeNIANS UazTonuUszyAvims Bslifimsszydeyadsnanndiuu 15 uas
310 TemsnuE iy Fassiudeyaiiiunssuiumsdanisan ETL 3dnlnad dafu Aveonala
anysalfsnandadunasnanuvasteyaiilifmsdafudeyald iWedunszuiunsianisee
ETL Adniafud dslifidoyalunedutidusudu Seiuldhnssuiunslunisdanistoyade
ETL Asnailvinateyaifmauauysaivinty 1

3. UszdnsSnan (Efficiency) 91nn15Usstiudse@nsnanaiuniailunig
Uszalanavad ETL Bsnlnad lngyinn1sneaasssu ETL Bsninalanuiu 20 asy/0snlna)d

ANLRALUDLIATUNNTIUYDY ETL 135Nad9d 3 duvndu 17.15 3un? Inefisnuazidennadl

A5 4.6 STezIAluUNISIU ETL Asninalusazsi

9d2e : Ui
ETL 135nna7 sTuIIAN
%Juﬂ%‘iﬁ Lecturer Advisor LecResearch
s 1 3.03 2.58 4.00
asd 2 3.24 2.58 2219
NEE 3.00 2.81 2215
asad 4 3.08 3.52 8.63
s 5 3.02 2.53 21.94
ST 6 3.02 2.49 16.50
st 7 2.98 16.93 211
asad 8 3.36 2.75 213
K 281 253 214
sl 10 2.94 2.66 16.51
ased 11 3.34 2.89 2207
s 12 3.13 2.50 16.68
s 13 3.16 2.50 16.67
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¥
[

SuAs9

=b.

ETL 13$nInad SEeZIAN

Lecturer Advisor LecResearch

ASIN

14 17.11 2.95 2.28

ASIN

15 3.34 293 16.64

ASIN

16 3.06 2.58 1.92

ASIN

17 3.27 2.50 191

g4
A3V

18 3.17 2.60 16.29

g4
A3V

19 295 2.55 1.94

A
ATIN

20 3.25 4.50 2.03

LIALRRY

3.81

3.49 9.85

Nndoyaszozalunsiu ETL Bnlnailumsnsd 4.6 szoznansiulag
\dvves ETL (fnlnlaidoyaniansd (Lecturen) windu 3.81 Jundl ETL BAfnlvaidoua
9191567USnw AMedinud (Advisor) iy 3.49 3undl waw ETL (BSnllaidoyanasmums
31n139999719158 (LecResearch) Wi 9.85 3undt svezhianiadevesnissu ETL (5nlviad
74 3 61 wirdy 17.15 unit lunefinisdandsudeyavionundeiie (Manual) azsosld
szopnalumsfumuasdanisdeyaiammnlasyszann 1 $aluetee197156 1 vinu

‘1?13@‘51umi%’ul,wiazﬂ%u’q%umaumiﬁ%ﬁumﬁq ndupeuasavauldlae
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Progress: Vialdating - 84 percent complete
Progress: Vialdating - 92 percent complete
Progress: Vialdating - 100 percent complete:

SS1S.Pipeiine] Waring: The autput calumn

[S515. Pipeline] Waming: The output column

[SSIS Pipsline] Waming: The ovtp column

SIS Pipeline] Waming: The output column

[SS1S.Pipeline] Waming: The atput column

[S515, Pipeline] Waming: The eutput column *

“THESIS_TITLE_ENG" (411) on output “Merge Join Output” (372) and compenent “Merge Join 1" (339) is not subsequenty used in the Data Flow task.. Remeving this unused autput column can increase Data Flow

"STUDENT_NAME" (534) an autput "Sort Output” (531) and component "Sert” (419)s not subsequertly used i the Data Flow task. Removing this unused output column can increase Data Flow task peffarmance.
S51S.Pipeine] Warming: The autput column ™
1S5S Pipeiine] Warming: The output column
[SSIS Pipeline] Waming: The otput column
[SSI5 Pipsline] Waming: The output column
[SSI5 Pipeline] Waming: The output column
[S515. Pipeline] Warming: The output column

STUDENT_NAME_ENG" (536) on autput *Sert Output” (531) and companent *Sort” (419} is not subsequently used in the Data Flow task. Removing this unused autput column can increase Data Flaw task perfomni
‘CARD_ID" (538) on output "Sort Output” (531) and component "“Sort” (419) s not subsequertly used i the Data Fow task. Removing this unused output column can increase Data Flow task pefformance
1AJOR_ID" (540) on output “Sort Otput” (531) and component “Sort” (419)is not subsequertly used inthe Data Flow task. Removing this unused avtpL column can increass Data Flow task parfommance
MAJOR_NAME_ENG" (544) on output "Sort Output" (531) and componert "Sort” (413) s not subsequently used in the Data Flow task. Removing this unused output column can increase Data Flow task perfomanc:
DEGREE_NAME_THAI" (546) on output "Sort Output” (531) and component "Sort” (418)1s ot subsequently used inthe Data Flow task. Removing this unused otput column can increase Data Flow task perfomar
‘COURSE_TYPE_ID" (548) on output *Sert Output” (531) and companent, “Ser” (418) is nt subsequently used in the Data Flow task. Remaving this unused output column can increase Data Flow task perfommance

"COURSE_TYPE_NAME" (550) on autput “Sort Output” (531) and companent “Sort” (415) s not subsequently used in the Dta Flow task. Removing this unused output column can increase Deta Flow task perfoma
[SS1S. Pipeline] Waming: The autput column *
[SSIS. Pipeline] Waming: The autput column *

STUDY_TYPE_ID" (552) on autput "Sort Output” (531) and component "Sart” (419) s nat subsequently used in the Data Flow task, Removing this unused autput column can increase Data Flow task perfommance.
STUDY_TYPE_NAME" (554) an autput "Sort Output” (531) and component “Sort” (419) i nct subsequently used in the Data Flow task. Removing this unused output column can increase Data Flow task peffarman

“PLAN_ID" (556) on output “Sort Output” (531) and component “Sort” (413)is not subsequently used i the Data Flow task. Removing this unused output column can increase Data Flow task perfomance
[SSIS Pipeline] Waming: The otput column
[SSI5 Pipeline] Waming: The outp column
[SSI5 Pipeline] Waming: The outpu column

PLAN_NAME _TH" (558) on output "Sort Output” (531) and component “Sort” (419) s not subsequently used in the Data Flow task. Removing this unused oLtput column can increase Data Flow task perfommance
PLAN_NAME_ENG" (560) on output “Sort Otput” (531) and component "Sort” (413) s not subsequently used inthe Data Flow task. Removing this unused ovtpt column can inorease Data Flow task performance
FIELD_ID" (562)on output "Sort Output” (531) and component "Sort” (418) s not subsequertly used in the Data Flow task. Remaving this unused output column can increase Data Flow task pefomnance:

"FIELD_NAME_TH" (564) on ovtput "Sort Output” (531) and companent "Sort” (419)is not subsequently used in the Data Flow task. Removing this unused output column can increase Data Flow task perfommance.
515 Pipeine] Warming: The output column *
[SS1S. Pipeline] Waming: The autput column

FIELD_NAME_ENG" (566) on output “Sert Output” (531) and component “Sort” (415) s not subsequertly used in the Data Flow task. Removing this unused eutput column can increase Data Flow task perfomnance
DEPT_ID" (568) on output “Sort Output” (531) and component "Sort” (419)is nat subsequently used inthe Data Flowtask. Remaving this unused output calumn can increase Data Flow fask perfommance.

“DEPT_NAME_THAI" (570) on otput *Sort Output” (531} and compenent “Sort” (419)is not subsequently used in the Data Flow task. Remaving ths unused output calumn can increase Data Flow task peforance
SIS Pipeiine] Warming: The output column °
5515 Pipeine] Warring: The output column
515 Pipeline] Warming: The output cokumn
3515 Pipeline] Warming: The output cokumn *
[S515. Pipeline] Waring: The output column
[S515, Pipeline] Waming: The output column *
[SS1S. Pipeline] Waming: The autput column *
[SSIS Pipeline] Waming: The otput column

DEPT_NAME_ENG" (572) on output “Sort Output” (531) and componert *Sort” (419)is not subsequently used in the Data Flow task. Removing ths unused output column can increase Data Flow task perfomance
EDU_LEVEL" (574)on output "Sort Outpue” (531) and component “Sart” (419)is not subsequently used i the Data Flow task . Removing this unused output column can increase Data Flow task perfornance
LEVEL_NAME_ENG" (578) on output "Sort Output” (531) and component “Sor” (418) is not subsequently used in the Data Flow task. Removing this unused output column can increase Data Flow task perfomance

‘CAMP_ID" (530) on output "Sort Output” (531) and component "Sort” (419)s not subsequertly used i the Data Fow task. Removing this unused output column can increase Data Flow task performance

MP_NAME_THAI" (582) on output *Sart Oulput” (531) and companert *Sert” (415) is not subsequently used inthe Data Flow task. Remaving this unused auiput column can increase Data Flow task perfomance
UDY_STATUS" (584) on output “Sort Output” (531) and companert “Sort” (41)is not subsequently used in the Data Flow task. Remaving ihis Lnused output column can increase Data Flow task perforance.

UDY_STATUS_NAME" (586) on output "Sort Output” (531) and companert “Sot” (419) is nat subsequently used inthe Data Flow task. Remaving this unused autput column can increase Data Flow task perfo
ENT_DATE" (588) on output “Sort Output” (531) and component "Sor” (419) s not subsequently used in the Data Flow task. Removing this unused output column can increase Data Flow task perfomance -

»

aqe execution completed with success. Click here to switch to desian mode, or select Stop Debuaaing from the Debug menu
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[SSIS.Pipeline] Warning: The output column "THESIS EXAM DATE" (763) on output
"Sort Output" (746) and component "Sort 2" (694) is not subsequently used in the
Data Flow task. Removing this unused output column can increase Data Flow task

performance.
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! T IR VY PO T TR T Y TR R T

Progress:
Progress:
Progress:
Progress:
Progress:
Progress:
Progress:
Progress:
Progress:
Progress:
Progress:
Progress:

Cleanup -
Cleanup -
Cleanup -
Cleanup -
Cleanup -
Cleanup -
Cleanup -
Cleanup -
Cleanup -
Cleanup -
Cleanup -
Cleanup -

0 percent complete

7 percent complete

15 percent complete
23 percent complete
3 percent complete
38 percent complete
46 percent complete
53 percent complete
61 percent complete
69 percent complete
76 percent complete
84 percent complete

= Progress: Cleanup - 100 percent complete
Q Finished, 9:35:30 PM, Blapsed time: 00:00:04.500
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mMs3usisUsslevifiinannsldau frieds 4.68 sesasnie sununwdoya uazfu
msuifemnuirelunisldon fdueds 4.57 uaz 4.50 mudu nedeazBenfnsed
4.9
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Andeaiun | n1sudsua
Uady ALRRY | WINIFIY
(S.D)
A Wdaya (Information Quality)
AYaNYI0iUesaya (Completeness)
1. sruuTenuloyanziden dulau ATUAIY 4.60 0.49 WNian
2. Yayaiiigaasanisaniununududnfnm uniian
- o 4.65 0.48
TuuTuNnsvuveIAn
3. doyarisanedmiunsiassinaaudives uniian
919138N NN UIATTIUNSNERTTEAU 4.70 0.46
Uaudiafinu
AUYNABIYBITaYA (Accuracy)
4. szuusenuleyaldgnissnueulunisyy 1N
(9 wutdndnunluanuguavedenasdud 4.40 0.49
azviw)
5. syuuUssinanateyalignaeIniunel Tl
o L o 4.50 0.50
WNIFIUTEAUTTARAN Y
5| 457 0.48 WINTEA
n133uitiennudnglunisldeanu (Perceived Ease of Use)
6. syuvannsalgnulaielaglidadldanui 155 057 ly
WIOAUNEIINLINTIN ' '
7. Tupeunsviuesssuuliduden awnsald WINTan
vy 4.65 0.48 *
NulameauLes
8. Yurdwazyldiuaseunquaumeanisiy WINTan
* i “ 4.55 0.50 “
U
9. FTUUNIEABNIIAUMNTBLATIFEINTT 4.50 0.50 1N
10. JULUUNTENUNATYaAINNTALUSHALAY WNTIgn
Cy o v, v 4.65 0.48 :
Whlaledng
59 | 4.54 0.50 WINTEA
o yoe i a 9 q
n1s3uitiausleniniinainnsly (Perceived Usefulness)
11. szuuthganszeslialun1sAumayaniuy 070 0.6 WNTIgn
Uudindnwianuningsi fvun ' '
12. szuutwannnugigeulunsAumdeyaan 070 0.6 WNTIgn
Viane 9 Wiadtaa ' '
13, JULUUNTTIENUTBLAVRITEU UL AN U 4.55 0.50 WNTgn
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Andeauy | A1sudska
Uady ALRRY | WINTFIY
(5.D)

nsdanldlunmsiiesgideyanuaudives
219139 UTLNU T AvuAlaEEaIn 5IA52
LaTQNADIINEITY

14 yiuAnIszuuivsslevisonisandunuaiu 1nitgn
UanAne luuSunnIsvinauvesmeug 4.75 0.43
NINYINTETTUY

52 | 4.68 0.46 mm’?iqﬂ
UV | 4.60 0.48 mm‘?iqm

ndoyalumnisned 4.9 WUITLAUANUAALIURDTATEN1SEONSUNITITUY
wialulaguasssuuiiaadesening 4.35 - 4.75 uaslin o uuiinggiusening 0.43 - 0.57
lngsgaunisgausunisidauludadesuamnimuesdeya (Information Quality) dALade

Y ¢ o | ) a = Y & Y ~
Wiy 4.57 naneisnanmuesteyasglussauannian Feldiiuinssuuiveyaiivme
é’m%’umﬁmiﬂzﬁ@mauﬁaﬁummmiémuﬁLﬂmsﬁﬂ fﬁ’mu@qqqmﬁﬂ'%aﬁa 4.70 SLAUNIS
[ 4 v Y v Y ] £ . IS
gousun1stteuludadesiunissuitnudrelunisldam (Perceived Ease of Use) &
1 a 1w = YU Y | v [y a = Y |
ARRREWnAY 4.54 nunefeldsuitenudglumsldnuseiuinnian delddiuinguuuy
N1sgURateyaausakysiatazidilaladigasganaaie 4.65 TuvieNAULTIUIN
sruvausaldanulaielaglifeddnnuiviennuneusnndniidademani 4.35 aglu
seauinniliasnnglelifinnuduiniunisnenunateyaludnuasdaldnouiuluusazeaiu
(Interactive) 3sapsasudayanisidauuaziuriiiniodiondransnn o vl uavsedu
) 1% [V o Y ca a v .

msgeusunsidalutadesunsiuinalselenininnainnisldan (Perceived Usefulness)
a0 a W = Yo vee & P 1Y) P = v 2
fAnadewiniu 4.68 nunetadldsuinseleviainnislidanluseiuunniign dagldviugi
seuuivsglevisonisandunuiududindnuluusunnisinuvesnusasgaiaeie
4.75 509830 TLUUTILANT28LIATIUN1TAUNITY AR LU AAN BIA L TN 0917
MyuawazganauggoulunIsAuYayaINaeuaIteya Ndagae 4.70

7198 TunwsiunsUseiun1seausuns g nalulagnledadend 3 au
PNUINTTLAUNITIBUSUNS MU ALULaENTEAULRaY 4.60 NUNBHINITEBUTUNT bIIU
walulagluseauuniian




68

unil 5
aAUs18 d3UNANTIVY uaztalauauuY

e Fesszuugiadaasozdmiunisinseidiat i anauiives
91 sdRnATIINRsTIUMANgRsszRuTTinin TinguszasdLiie (1) e ETL Workflow
dmiumsinnisteyalun1siiasieiauaudiveda1a13gmunaaiuInsgIuangns sy
Jaudin@nwn w.m. 2558 (2) Usziiluaaunmyes ETL Workflow a1uingussasnnmunn
(Quality Objective Matrix: QoX) wa (3) WiRUT¥UUFINIDIRLIYL (Business Intelligence)
dwiuliangideyanaauiAvete 1 sdnunaeiinasIuMaNgnIsER Ul aanAnw w.A. 2558
mmiaagﬂmamﬁ%’ﬂlﬁﬁaﬁ

5.1 8AUs1gNaNI5IY

(3

sAteiifunissusandeyanundsdeyasiie q Aldlunisinsey
AnanTAvsI I MeNASUENgRTTERUTEAAN Y WA, 2558 Taflnnsdnifuey
oganszdnnszaneuviimseenuuuyadeyadifeans tnemun ETL 13snWad (Extract -
Transform - Load) &w3udnn1stayaninan wagyiinisuseiunanmees ETL Gsnllad
MuTngUsvasAnmnIm (Quality Objective Matrix: QoX) Wiousziiudnszuaunislunis
Famsteyardulunumnudesnsiidmunlfuaslnadnsimnzauiuudunnsdniiuny
mufoulvveunasiv uaziwadwsteyafillulflunmsiaunssuunenuguaifivesenasd

PIUNTHATTIUNENENTsEAUTMNnAN¥IMETUUESA89nS e (Business Intelligence)

51.1  msdwi ETL (35nlwad (ETL Workflow)

MsoenLUULariaw ETL 3Sninailagldiedesilo SQL Server Integration
Services (5515) TunssniiunisUsznaudetuneundn 4 3 duneu Ao msdrdeyaain
unastoya (Extract) nsutasdeya (Transform) wazmsdaifudeya (Load) Inedeyad
Jndudedldlunisinseideyanuantifivets1arsdniuinuea Ussnoumetayaidl
M3ANW1819138 Fuviamainns deyadseinnnisvimhiiveserarsdluilagu deya
NATLYNITINTS WazdoyanisrauensEiuInwineninudndn/dey atind@nwiiioglud
U3nwwe9919138 Befidevinsiedoyannain 3 misarumelusminetdoasvatueiuns
Ao 9un15 g augnineInssssud vunsdeunazUssidunanisinen
(Toudinfnw) AngnIngINIsssuIR uaziudining dy

windeyafidnduseddlumslinsevideyanuanifvesoransdnanasi
szfimsdafiveglumheausing q Ssannsafdeyaunldliudinig uisluuulunsdaiv

Y l

[ = [F= ¥ 1 L4 ¥ o 14
Toyanliilussifovuazlifilassaing dwmalidadldiiailunisvianuaseindeyalaenis
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wasiuazifiuAwesdeyalvidaummzauiunsinnisteyasme ETL Binlnaidely G
aonAdosiuauAfeues Simitsis et al. [18] uaw Dayal et al. [19] Aindnarirduneulunis
ponuuukarALdunsiisatunsi ETL iusuifanududounasfedtinarreutraunn
ilesangunuuvesdeyadifinnuvainvans wiluvaeifortunuinsiau ETL G5nlad
fitunoulumsdamsdeyafimnzantifueiosdofldannsatsandymnsiamadeya
fiianaraldunnimsdamsdoyadeiiovesinud (Manual) savistianszesinalunis

[ a

siulaidusgafannsuiuauITeves Mohamed Samir Abdel-Moneim et al. [24] f1na17

Pnszurunsiunisdanisteyaniauninazdinanasamnmuesteyanlasuluiianig
WAy

5.1.2  msUszdiugaln g ingUssasananim (Quality Objective Matrix: QoX)
nsumsUssiiiuaun e ingUssasanunmulglunisuseiivaanin
amsALiunsves ETL Bnlad iielvinszuiunislumsdnnisteyannunastoyadumis
Ie¥unadnsnuanudesnisiidmualy Geasdiefanunnvesdeyaiilisuazdesinn
wganiunITinziauauiens uazsludeyaniianumnuisdmivuiunnis
fuflusuaenndeaiuaideues Simitsis et al. [18] iRgafunmstringuszasdnanmanld
Tunszurumisesnuuy ETL aztaelrinisesnuuulsnadniiiaztnlulinsstuanuman s
wazingUszAIR TN
Tusifedldldtnguszasdduamain 4 fulunisUsadiunmuaimns
Afiunisves ETL snlal fie anugnaes (Accuracy) AnuAsUR LAY ) (Completeness)
UsgAnBam (Efficency) way amdangu (Scalability) dadunisszysuuslunisussiiiv
ANANNABINTTLAL AN T AN YBIHAGNNSTazth Ul aenadesiuiuidoves
Mohamed Samir Abdel-Moneim et al.[24] Fafin153zyiannmaasdayaaziuagiuaai
Fosnsvesgld Fspammuesdeyaursessenasnzaniununsedliiidmun usoraazlyl
wanzanfunusedldsedu Tnesudsidenlilunisussiliununiwees ETL B3nlnd 1y
sudsmifululufiemaiesfutunsidenlddmsunsfmuinszuiuns ETL Tuniddedy
7 Mihmsfine GeannsUssifiuannmaes ETL Bénlnadnuduysdnandnadiu nadns
MnnsrvIunsiansteyadanumnzauidluduresnnugnies anuauysal Uszavsnm
uazAuBavieu Aanmingededmiunmsthluldlunsieseiteyalmdusgied
5.1.3 NSRS IUUANHAYNTSUYGTNI99238/8
MIRALIAILLAAINA T893 T VLA SUN1 AT 1WA T T A AuauT R

q
a

913138 INTgIUnaNansTEAuTuginANY) A1858UUTINAEIRTEY (Business
Intellisence) Tngldlusunsu Microsoft Power Bl Favhn suannasnesusie Visualization
wuusne q fdhmneifiesesfumsnenudeyanudoulvvennasiuinsgumnangns waz
novauassiafldlrauisariilannuningveseyalaieg uasinluldusslovilaviui lne
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wsnmdeyaiifiosnisnsinasusenidu 3 dwu Ao Joyasiansduszimdngasuazenansd
5uiinreundngns M3zae1sE vy ine inus uaznanumnng Fegdeviing
sonuuUNsTENURaTeyameuasUaialusUuuuillildaansadhladeyalinouas
lpsutdayansuiiuainnisgrasisnuiismdifes Ingldsuiuunssenuranisunugil
Uszlaneing q mse Mudsdudeyauuuiden wazdnsesdeyauuutioumumidunan 3
sUuvumstiauateyafeuntuoimiuannsooenuuvlfesaainvaisiuag funa
wingaslunsldnuuasmngauiuld aenndesiunuidevesivensal waanssadad [15]
finauensoenuuuuasUoiniieTsnuteyalneenuuulifinnumnzaufunisldom
vosuIMssziugedaidmnelunsldnudeyaiunnssiu
Faminauedeyasounvueinvesszuuiioonuuulvidauimazanse
fdnutu nuhaunsetslunisiasest aradeu uasienuanuiauauivese1asd
luksagUssinnuagnavauesiousunnsandunuiulufnnfnuivesnnelaed1ed
UseAvEnm denndeariuanAferedidng Wusiianena uazdinm 35¢3Tndy [31] fhiuaue
foyasemenulugiuuusig q fmzaniuipmeslunisiieseidmsmiunnusonis
vopaAnsteliinUsslevdsonisanlivaulaegaiiusedansnn

5.2  @5Unan13ide

mamﬁ%’aﬁaﬁzuuqaﬁaé’aa%azﬁw%mﬁmswﬁﬁa%ﬁ’@ﬂmamﬂaﬁuaq
919138MUN TN INTTIUNENENTTEAUTNTARANYT WUTIHAIINATWAILT ETL Bsninatly
msdamsdeyaiitelifienumsnzandmiumsthlulflumsiaundruuansmavessyuude
J¥UUTINAGRTEE (Business Intelligence) vibilasuadstayalvaiusenaumeyntoua 3 4n
Ao (1) Teyares01913¢ (Lecturen) Tdlunsimsendeyanmautive1315Use 3 manans
91915655 URAYO UNANGNT UALD1SETUInwANedinug (2) Joyaveserarsdiiuinu
Ineniinus (Advison) Mlunsiinsizsifeyanmszsmdiuinuinednusvaseransiusiasyinu
uay (3) feyananumeinnsvesenansd Wudnssnudufuillidmiunismsaaeudd
(Recheck) kag@nnal (Monitor check) ANilAMaNURY0901915EUARZ UM

91NN1FUTEAUANAINNTEUIUNITVDY ETL Bsnlnadnuinguszasnnmunin
(Quality Objective Matrix: QoX) WU3INTZUIUNITVE ETL Bisninlaififmuiansadanis
Toyalan1uAufeans lneddinnugnaeavinduiosas 99.99 ArANUaNYTLINAY 1
Uszansnmiunanlunisussananalagiadowintu 17.15 3und waziamdangusonis
Uszmnanadeyaiflefiumadoyauniu fwadnsyadoyaildainnszurunistuiiai
wngand iU T TeRiatin anauivesernsdldmuiiinasta fvualfiduedied

MR ILARIHa AN T UNS AT 99T TR AnanTRve 919 580y
NAINUINTFIUNENEATTEAUTUTINAN YIAIETEUUTINAERTEY (Business Intelligence) 210
adsdoyaildsuinedu Feinseenuuusenulaedandnaindoulsidesnisnsiaasy
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muftnaseis fmus uazeenuuugUuUuTsslgldamnsaihenudilansiauliae
lamnununsvesdeyaluniiseanuuazinluldusslonilsviui Tnsuvsmudeyad
foan1snsivaeuaenilu 3 miseundn fe s1e9uteyas1a1sduseImangnIway
919158 FUlAveUVANGNS 9189 UMTENUNTENUTAW AN TNUS Wars1euNANLNIg
A3 Ineinihaeanugesiiiudunenunaiiuiuainiihneaumdn 2 wihseau fe
euagUioyasa1se wazsenuauteyatinAnwiusazey dssruvaansataslunis
WATIEN 959A0U wazfnnuauilnuaudiveeasdluniasUssianuasnauaue wie
USunmsaliuausudadinAnwvesnnlnegransuiiu
FanaannisUsziiumssesiunslinuvesssuulaenguinegiinaassld
$UsEUY $1u 20 AU FeUszneufeyaansaeinnstadulszsiundngasiarenansd
¥uiinveundngms S1uau 15 au wazyaansawativayuiu joAnuiudusinadnw

Y

e

o

Fuu 5 au wuhdadeidreuwuuaeunuiiuhinadessiunseeusunisidnunalulad
a v o e ca a o o a a v
gegafie Aun1ssuinwseleviifnainnisldeu Nd1ade 4.68 59989U1A8 ATUAMATN

Y 9
v v

U Ve 1 vV d‘ 1 QI o % -d!
Uaya u,azmumii‘ugmmqmwlumﬂﬁumu NANRAY 4.57 Ay 4.54 ANUAINU YINAAN
A5UTEINMINENY TAIUINTEUUaLNSaNU T AnS A1nlun15vneU Lasnansausenis
siuauluusunrestisnudusgned

5.3  UaLdushu

531  Jolauauuelaainaanisive

1) 9nmswan ETL AdnTrladifledanisteya wuinmseenuuuuas i
nszvunstunsdamdsudeyaves ETL BSnlrlaindnunimezdielinisdnniendeyai
UsgAnSnmuindu uazdsnasonisisisidoyaiigniosauysaidmduiiluldlung
Ansginazatvayusndulaldegiunuizay lun150ontuunssuIunIsIReiinis
Anninadwsidosnslidaan

2) msihteyauldlunsimssiuazdeduls Ineniseenuuuseauly
sULUUUATUBTA (Dashboard) lusyuugsfadaniey aufnusslevigsgailesiniseaniuy
enuldnouaussiunnufosnsveslifiuriess Ssmuimnudesnislunisldnussuues
Aldluudaznauasiidmunglimilouiu nsesnuuunenuisesilinseunaunsldiny
voufflivnnay Tissdesansaneuauasas inidosnislieseildognsnsudou

3) lun1sdmmseudeyanisnisimul ETL 35nlnad deyaainunadatoys
(Data sources) Mhunldlumsiinsgiazdesinsdaiiveglugrudeyanielulndinesi
andsuariinismadolidionarsnssiu osniedesdia SIS aginiaFenlddeyanin
undadoyaiivinisdaiu Tunsdiinsasunastelndionars vioidsuntasidaify
nas Wasknsuaglianunsadenldteayanasyinisuseuianala
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4) wnseenisanelusian SSIS ﬁiéﬂumﬁmm%u%’agammﬂ%wﬁﬂﬂ%’
uludniedesiy avdeehmsirelusealudadslundasarenislaerinnsiivuanim
(Path) TumﬁmﬁﬁlﬁgﬂéfaqmﬁuLﬂ‘%'aqéfumq iielstanansoldanuld lunsdifivinnsansalal
gnsedlusianaglianinsauszananala

5) swaw ETL B5nlnadsendesdie SIS wiinagdsuuuumsaiiiunis
‘17llxil’]EJIG]EJﬁ’liJ’l'iﬂﬁﬁﬁU@ﬂizU’Juﬂ’l'isl‘uﬂWiﬁlﬂﬂ’ﬁ%@ﬁ;}almﬂﬂﬂ’]ia’m?’m (Drag and Drop) u#l
Tunsdifiasfosinisidouansulunisnsivaeunsesniunisluddnuiniuidiesende
Anuslusuns@eulusunsuegiguniu

532  dousuusiion1siseluauinn

1) qiﬁaé’aa%azﬁww%’umﬁmeﬁéh%i’m@mamﬂ’amma’miémummsﬁ
WINTFIUNANGATIEAUTUNAANY 1nnsieiannsansvauesienisiinssinanis
m"’lLﬁmmﬁm%’wé’ﬂgmﬂuizﬁuﬁm%mﬁﬂwwammw%’wmﬂiﬁﬁmnaLvh‘lfu Fslusunan
msimufisdilinseuagudensingiteyananisdiunulussuuiyaeslame
delhAsuszlovidensthluldauliogafuuszansnm

2 menneiiiinnuanifivesorarsdmuiinmsia dmuelurueis
youlslumnnzilanztoyavesenansdidsianelunnenineinssssud lusuian
p19agvnafutoyaussmumaiieimunlissuuansoesesidiiiavesenatsdnnu
inausidanaluduvesmssnnndaneueniiuiiy ielinsounguaenisduiuauludiu
YonsuAIALENTIINTIaRU e inuslde

3) msnenudeyavesszuuludagiudunsnenudeyanmuieulyd
g A Faninsaainnisneaedldiussuulaenguiiedns wuinisiase
foyaftinnuautRvesemsdmuiinasia fuusiinnuesuduanysal arunseiunld
Tumsiduaumuudunvesangldifuedisd delifdoiausnurifinanlunsssauna
foya lnefiosnslissuuaunsouaninoasiBoagudeyaiimsueuns uazanuideney
yosensdusazyinld faazdesinsdnfvieyaiudilududnarufiososoanisimun
dusansnavassyuulueuansialy
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Abstract—Business Intelligence (BI) system for lecturer
qualifications’ analysis is based on Standard Criteria of the
Graduate Studies Program (SCGSP) of the country. According
to the SCGSP, the procedures to determine the lecturer’s
qualifications consists of several factors to be analyzed. The
considered factors are involved with several data that is
retrieved from various sources and has different data format
types. To perform the analysis for BI systems, the integration of
data is required through Extract, Transform, and Load, termed
ETL workflow process to manage the relevant data. In fact, the
ETL workflow process is very complicated, time consuming,
and costly. Most ETL designers report that ETL workflow
process accounts for 70% of the work in data warehouse
development. Moreover, there is no systematic approach and
supported tools to accomplish the quality requirement of ETL
workflow design and most of them are based on experiences of
developers and designers. This is actually affected the
performance analysis of BI systems when implemented the poor
ETL workflow. Therefore, this paper aims to design ETL
workflow for Bl of lecturers’ qualifications analysis based on the
standard criteria of SCGS. The study looks into identifying and
found the Quality of Objectives (QoX) dimension aspects
namely; plet , efficiency, scalability, and accuracy as a
quality metrics to measure the quality of ETL design of this
research in the future work.

Keywords—BI, ETL, QoX, Education, Thailand

I. INTRODUCTION

The higher education in Thailand is administrated under
the authority of the Office of Higher Education Commission
(OHEC) that has announced the use of the Standard Criteria
for Graduate Studies Programs (SCGSP) in 2015 to support
the quality management of the curriculum [1]. The SCGSP is
a solution to the problems of the lack various qualifications
of lecturers by collating the standard criteria that is more
appropriate and clearer. Then, regulate the standard criteria
to all graduate studies programs that have been approved by
the OHEC in order to raise the quality of education for up-to-
date and suitable for the current educational situation [2].
Based on the internal quality assessment data of higher
education institutions in the academic year 2015 and 2016, it
was found that there were graduate studies programs that did
not achieve the standard criteria in the 1% constituent; the
number and qualifications of lecturers for 2 consecutive
years as many as 113 programs [3]. There are several data is
required for lecturers’ qualification analysis. However, the
analytical process is more complicated when most of data at
most educational institutions are from scattered data storage.
The scattered data storage produces divergent of data format
types, which causes data duplication and incorrectness that is
finally resulted the difficulty in the process of analysis [4].

978-1-7281-6486-1/20/$31.00 ©2020 IEEE

Business Intelligence (BI) is a system that helps to collect
and analyze data from various sources and different formats,
which provide the analytical results that is easy and
understandable to support decision making in appropriate
manner. To produce the analytical results effectively in BI
system, the data management is an important part need to be
perform before analytical process. This is called the process
of Extract, Transform, Load (ETL). The ETL workflow performs
data management process in retrieving and transforming
various data types that are different in their formats. In fact,
the ETL process is very complex, time consuming, effort
exhaustive and expensive. Besides, there is no supported
tools and systematic approach to achieve the quality
requirements. Mostly, ETL designs are based on experiences
of developers and designers. This actually resulted the poor
ETL designs that affected the performance of BI systems
after implemented. In this study, the researchers will present
ETL workflow design for Business Intelligence of lecturers’
qualifications analysis grounded on the standard criteria of
SCGS. The data is collected from the Faculty of Natural
Resources, Prince of Songkla University, Thailand. The
paper looks into identifying the dimensions’ aspects of QoX,
which is quality metrics to measure the quality of ETL design
of this study in the future work.

II. CONCEPTS AND RELATED WORK

A. The Standard Criteria for Graduate Studies Programs
(SCGSP) Year 2015

SCGSP is the standard criteria announced by the ministry
of education for the license of graduate studies programs;
higher graduate diploma, master's degree and doctoral degree.
The SCGSP defines the meaning and guidelines for
curriculum development such as determining sufficient
numbers of lecturers and lecturers’ qualifications criteria as
examples. The process of lecturers’ qualifications analysis
based on standard criteria of the graduate studies programs
relies on analytical data such as educational background,
academic positions, academic performance, workload for thesis
advisors and independent research, and current position of
faculty members in each lecturer category [1-2].

B. Lecturers’ Qualifications Analysis Procedures

Generally, the lecturers’ qualification analysis for all
category types is performed by a program staff member who
has to search for information/data from documents and other
different information systems, including inquiries from
various departments in different offices. This resulted the
problem of information inaccuracy and data redundancy,
which is very difficult to perform data analysis process. The
traditional lecturers’ qualifications analysis procedures
display in Fig. 1
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Fig. 1. The traditional lecturers’ qualifications analysis procedures

When the lecturer’s qualifications needed to be observed
for purposes, the process is performed according to Fig. 1. The
relevant staff need to perform the analysis by collecting the
relevant information/data. The relevant information/data is
obtained from different sources by searching from documents
and other information systems at all departments and faculty.
The additional information/ data is collected by asking from
relevant persons.

C. ETL (Extract-Transform-Load)

Nowadays, businesses much more apply ETL approach to
their data analytic because ETL workflow is a flexible
preparing data more than the traditional relational queries [5].
In addition, there are many potential ETL tools to support
users in ETL processes such as iWay, Microsoft SQL Server
Integration Services (SSIS), SAP Business Object Data
Services, and Sybase ETL. Therefore, users do not have the
longer challenge for preparing complex data and they can
save their time by using automated processes in ETL
workflow. The ETL has three main processes as presented in
Fig. 2. The workflow of ETL is responsible to extract data
from several sources in various format files, clean and
transform in order to ensure data consistency before loading
in the data warehouse [6].

Source Destination

s ===

Fig. 2. ETL process

D. QoX Matrics

For ETL quality evaluation, QoX is a measure quality of
information that can respond appropriately to the objectives

of the desired request. Based on the QoX measurement
thereby increasing the efficiency of the analysis performance
and allows ETL to be designed workflows for managing data
to meet the highest requirements. The QoX quality can be
identified from many attributes as presented in Table 1 [7].

TABLE L QOX ATTRIBUTES IN PREVIOUS STUDIES
Q
° @
Elalg|z|slE|
oo |53 E|E|EFE|E
e 2 B B =] B =
E DI - I T g =
Simitsis et al. [5] ¥ v |V
Dayal et al. [8 v v | v
Simitsis et al. [9] Vil v v |V
.E\lx&uthamaryand Arockiam i v vl v
Lucal [11] v v
Wand [12] v v v
Marshall and Harpe [13] v
Khan et al.[14] v [ 7 7 7
Azeroual et al [15] v v
Mohamed Samir Abdel- v P
Moneim et al.[16]

This study identified four dimensions to measure the QoX
quality namely, completeness, efficiency, scalability and
accuracy [7-8]. Completeness is a measure to verify that all
the expected data from source is loaded in target storage. This
measurement can be aggregated and compared the record
counts between source and target. Efficiency is a measure to
ensure that the ETL workflow can handle at any point in time
and can eliminate or minimize bottlenecks. Sometime, this
measure is called performance. Scalability measures the
ability of an ETL process to handle higher volumes of data.
Accuracy is a measure to ensure that data is being
transformed correctly and fits into the right formats and
categories. [17-19]
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E. Related Works

A research team [8] studied data integration for business
intelligence systems, which collects operational data by
retrieving, cleaning, converting and loading data into the data
warehouse using the ETL workflow process. The design and
implementation of ETL workflow is quite complex due to the
different of data formats. Therefore, QoX attributes, including
efficiency, reliability, maintainability, flexibility, availability,
and stability are measured to evaluate the design that is
respond to the requirement objectives in his research study.
The other relevant researchers team [5] said that ETL
workflow design is a time-consuming and costly process,
which accounts for 70% of the work in data warehouse
development. Design must be considered in terms of quality
such as reliability, maintenance, flexibility, etc. This group
introduced the use of QoX to evaluate every step of ETL
workflow design. This is confirmed by different research
group [20] said that ETL process is at least 1 in 3 of the cost
of data warehousing. This process can increase up to 80%.
Later on, the same research group [9] has further studied how
to make ETL real-time, which is different from the traditional
ETL of how to store data into the data warehouse. They
suggested that the use of QoX quality to measure ETL
workflow can help to ensure data reliability, flexibility and
increase flow efficiency in data warehouses and workflows
process.

III. METHODOLOGY

A. Design ETL Workflow for Data Management

Extract is the process of defining data to be used in ETL
workflow design. The data retrieval is based on the relevant
information for lecturers’ qualification analysis that are
accordance to SCGSP. To obtain the analytical data that is
relevant to the standard criteria, there are 5 relevant
information that need data to be defined for the design of
the ETL workflow. There are educational background,
academic positions, academic performance, workload
for thesis advisors and independent research, and current
position of faculty members in each lecturer category as
shown in Fig. 3.
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Fig. 3. Defining Data for ETL Design

The design and development of ETL workflows using the
SQL Server Integration Services (SSIS) tool, which in this
paper demonstrate Ist constituent data; the number and
qualifications of lecturers’ data. The format of data source is
xls file which consists of employees’ information/data from
the Faculty of Natural Resources, Prince of Songkla
University, Thailand. The .xls file splits the sheets according

Tel ications and Information Technology (ECTI-CON)

employees’ information in all departments. The information
consists of data that needs to be used in the analysis for this
research namely; name-surname, educational background,
academic positions as shown in Fig. 4

B i

1 riter S

A o of o arscuz

Fig. 4. ETL Workflow of .xIs files (Lecturers’ data)

Fig. 4 ETL workflow shows the steps to manage the
employees’ data from the xIs file, to transform the data
format so that it can be used for analysis. The total data is 73
samples from lecturers’ database. The before and after of
ETL data model are shown in Fig. 5 and 6 respectively. The
steps to transform the data into the model include:

e Retrieving all employees’ data from each department
with the total amount of 6 sheets then defining the data
columns to be used for analysis.

o Integrating the 6 sheets of employees’ data into the
same data set using the Merge command.

e Deleting the empty datarow that contains a blank data
value.

e Setting conditions for selecting specific information
for persons who are lecturers by creating conditions to
consider from the position of employees.

e Converting educational history data by adding
educational columns and additional graduation years
in order to be able to use the data to analyze results.

e Collecting the further required data to use in the
analysis of the results as specified conditions.

IV. RESULT

A. Results of ETL Workflow Design

The design of ETL workflow results the analytical data
used for lecturers’ qualification analysis according to SCGSP.
The data that obtained from the ETL workflow process
provides a complete set as needed namely; name-surname,
educational background, academic positions etc.as shown in
Fig. 6.

The lecturers’ data received after the implementation of
ETL in Figure 6, data is specified by conditions that can be
used for analysis as in columns A, B, D and E. the data in
column C is additional data for supplementary reports. This is
because the development of the business intelligence system
in analyzing the qualifications of the lecturers according to
SCGS is necessary to use the additional data for a complete
consideration.
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B. ETL Evaluation using QoX Matrics

In this study, the quality evaluation of designed ETL
workflow includes of completeness, efficiency, scalability, and
accuracy. For completeness evaluation, we counted the number
of rows in data warehouse and compared with data in source
before ETL processes. There were 9 columns with 73 rows of
original data source before ETL process as shown in Figure 5.
The data was cleaned and transformed to 5 columns with 73 rows
for the target data source as shown in Figure 6. All data from
both original and target sources are inclusive for criteria analysis
of lecturer qualification. This result shows as 100% of
completeness between original and target sources of data. In
terms of efficiency evaluation, we do experiment about
computing time of running ETL workflow. The executing time
for ETL workflow is 1 minute for 20 times trials. Next, to test
the scalability, we increased double number of rows in 5 times
and found that ETL workflow still work well, indicating well
scalability. After increasing rows of data, the results of ETL
workflow still be 100% accurate, while manual data preparing
found some data mistakes. For example, lecturer’s name in each
table did not match; some data were wrong in terms of data
format, data domain, and data boundary.

V. DISCUSION

In this paper, we proposed our ETL workflow in order to
prepare data for lecturers’ qualifications analysis based on
SCGSP in Thailand. There are some discussions arising from the
proposed ETL workflow. Based on our experiment to evaluate
QoX with our proposed ETL workflow, we found the majority
of quality in proposed ETL workflow in terms of completeness,
efficiency, scalability, and accuracy. This results highlighted
similar with the previous studies [5,7-8,10] which QoX can

ing/Electronics, C
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measure ETL workflow. In addition, this study found consistently
with research team that potential ETL will reduce time-consuming
[5]. In addition, the experiment by increasing data storage size also
demonstrated and supported the mentions of [8-9,10] that ETL
should have the important quality namely scalability.

VI. CONCLUSION

This study has designed the ETL workflow for retrieving and
transforming data to be used for BI system of lecturers’
qualifications analysis according to SCGSP. The ETL workflow
process helps the analytical process to be performed cfficiently
through obtaining data from different sources and transforming
them into appropriatc data format. This study measured the ELT
workflow with four experimental measures such as completeness,
cfficiency, scalability and accuracy. In the future, we plan to
evaluate the non-experimental measures (c.g., usability, reliability,
and maintainability) among users who will use the ETL result data
in their decision-making via our developed dashboard.
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