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519990 nTUYINaNIsIAsIERLazeenuuUInTRulagldgenduag Pentaho Community
Edition uduvevduislemuresaildfuamdenanuasuisn wasiindealiodmiuszuy
sfiadaadozasy WumaAluladfivieliduivnsannsadnaulamassia ldftuluduresmeany
Wlasedt Usgnaudumsiaunlagldlusunsudanisgiudeya PostgreSOL  wazn W 1iloyi
(PHP) ludhuvesuavuesaiiuannsgiu namsusziiiuannguimaasdldom 10 viunuingl4dl
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Abstract

Nowadays, in most of the educational institutions, data are scatteringly stored in
diverse types of formats. Thus, it is difficult to collect and gather those data in order to utilize
them. There is still no standard format for the requirements and reports. Therefore, the
objective of this research work is to design and develop a set of open-source business
intelligence tools for supporting the educational institution administrators. In the design

phase, the requirements are collected from users, an Bl-Education data model template and
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a set of Bl-Education report templates are designed from the collected requirements. In the
implementation phase, a set of open-source (Pentaho Community Edition, PostgreSQL and
PHP) business intelligence tools is developed, including the data warehouse, the Extract
Transform and Load (ETL), and the reporting tools. In terms of user complacency, we
obtained average 4.46 from 10 educational institution administrators.

Keywords: Business intelligence, Open Source Bl Tool
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wieiietiglunsinduladmiunisuimsauvesesns (Jusoh, 2012; Kimball, 2013)
g3Radaa3se (Business Intelligence) iluszuuiiteiiivdnnuannsalunisudsdues
g3 Tnemsnunadoyarenelunaznisuenasdng Anseiwesiiauetoyalunaisyusos
sudseglugvuvuiiannsadilaldie uazdislumsnaunuatvayumsdndulavesuims
Tnegshasunsfnuiduiusiinsduesdnsiiliuasnaailsudfdniuagdosimsdanis
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aunsarhunldaulalaeliialdane (Gounder et al.,, 2016; Marinheiro and Bernardino,
2012) uin1sunlddadanugeennuazlilineguuuulivinzauduusasUseinngsia lngusdas
Uszinngsnadndusdesiinuszgndldlivnzauiuanudesnisvesny
Tneszuugshedansesiuminendoanunsniluldoulddursfeseenuuulassasdls
Juuinsgruanunsatluldeuldiie iesainnisiafudeyaveudazuning1ded
AULANAI9AY (Masaaki  Ida, 2014) ﬁaﬁuﬁwL‘flucfw’aqﬁwmsﬁmznmméfaqmwaaéﬁmﬁﬁ
$uduseddteyamtrelumsatiuayunsdadula esnfuimsusazituiyusesfiunneiis
fiu ilethanudesnisfinanuniesisiazaiisssuugsiasaniosfinsafunudenisves
Huims Inesvuugshediadesfurdosdlefitodtuairsesdinsliuduudaaziidunulfeged
UsgdnSamsiuieanunsatislunisimununmns@nuls (suniuikasany, 2012)
mAfeidaiingusrasdlumafununumindoinisvesiuisluimine desuoy
10 vy ludwvestoyanazssauifuimssndudeddifedisativayunisdndulaly
N1TUSMITNIUINTLATIEN BRNLUUKAEETI9SEUUTINIgIRssrd mSUNIsANY Usenaunie
Lﬁ%aﬁduﬂﬁiwiwﬁayja (Extract, Transform and Load: ETL) Asataya (Data Warehouse
for Education) WagsBaUiinssAuAIIFBINsYRIEUIMsIMINzaNAUyNLesly NTAATIE
ieUssleviflumsnausunagvslulsaziuvesesdns
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ngUsTaIAvaINITITY
1. a¥undsdoyafiannsmideyaluiiessiuazosnsisau ediefuinissedu
unnendelunisindulala
2. PBNUUULAEHAN BI-Education dwiufuimslussiuamineds Tngldyandasile
lownuwesa

WUIAR NOBY) NTOULUIAN
wWIRAiEITUSEUY Business Intelligence

Stackowiak (2007) lafle1uszuugsnadaaiue (Business Intelligence: BI) 314U
nszvauMsTIUTIIteyavelng Sufusunudeyanngudeyaiililuszuvaulszdriuvie
gudeyaduneuonosdng wasihdeyamaniuulilunslinseisudinisesnsieny iite
anyaelunisdnaula

a o a 1

Cui (2007) lananiisszuugsiadaaiezinduisnislunisusulsauseansamluns
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fisuTin uazdaAuteyalinuizaufuaniunisal saudennsiiasgsivuudtasvanolia
(Multidimensional Model) 1a3asilodmiuainsiifivosdoya (Cube) uwazeensiesu Lilels
Juimsvedldauannsaiingizi eensieau ilenisatuayunisindulaldediasiais
ANABY karaINIn AT Ielugadnle
NSTUIUNITANURANNI5VDY Business Intelligence

1) fvuauvdsdeyanaviingszuuadstoya

2) eonLUUARITRLA

3) dniteyaldindsteyalaenseuiun1s ETL (Extraction, Transformation, and

Loading)
4) videyalvieglugduuuvaneild (Multidimensional Model)
5) dnausdoyamsaumaaingnuiaifiaiiatulugUnuuresseny N3 uazuay
Uain
ﬂizmumimwé’ﬂﬂmsﬁuaqszuuqiﬁaé’ﬁm%azﬁmdnLﬁmﬁﬁumﬂﬂ'ﬁﬁ’muﬂszﬂauﬁu
vaslusunsuUszendnane ) Wsunsuiivimiiidistu Tneisuainnsyuaums ETL iinnses
Joyaitinnstoya IngdIuaNNILAIUBLANINTAIEUNAS LY AINTLUUTBYAYAAINT TEUUNS
amzifou ¥301191n3EUU SAP ¥es83Ans Lilowm3sudeyaliuuizaniunisyia Online
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Analytical Processing (OLAP) Uvinnevedseuugsnadaasey Aen1siideyaunungunlyd
Uselonitiues
am{]ﬂﬁlﬂiiuﬂﬁﬁaga (Data Warehouse Architecture)
Adstoya (Data Warehouse) Ae uvassrusmdeyavunalvgifanuddny lagazi
foyangnsiusimandnifiu Ainssiuazatuayunisnuay msfadulauaznnsuinsnuves
Uis Tasszuvagimaiiuvnundeyanngudeyaiililussuuauuszdiiu dsiannsn

ELY

povAUDIANNFBINITYRUTMIL Tnesensteyagnuszanananngudeyaidusenisly
58AuUURAn15 (Operational Level) %ﬁ%a;&a%lﬁmsﬁu%m N3 (Transaction)  laeitu
seazBeadundnisleduimsieansgaenuagifielflunsnaununulusunaneiavildenn
Ffefundadoyaiaideyaseduufoiau (OLTP  Source) snusuidsulmiliiegluguuuud
wingaukazazanden s luldnu lnelinmsmusindeyaainansunasdoyaasaiiunisui
3 n3rUINNSTdIRE (Kimball, 2013) Tud
- Extraction AemsAedeyafidesnisldunainuvasteya laud deyalusziuufdang
eluesinsuazneuenesnng
- Transformation Aemsuiulassadrsviosuuuuvesdeyalimdonldon nduiiudeya
Piuvasindoya
- Load Aemsthieyaiiuiusuuuunaglassairaudluiiuliluadsteyaiitewdoundenly
nsisenldnuverly
Tneifleszuuvinsnunuuariawieudeyaiouiesud Teyaazgnivaeuliuanceglu
sUvaIgnuIAR (Cube) Lt lidoyaiiyumamansfii (Multidimensional) Tagluusiagiifiazyinns
\Audeyalumsnsiignihunlduszneuifudoya 13unin Dimension Table wazdoyanatsq
Dimension table %Qﬂ'ﬁwﬁmﬁaLLammiwﬁaLﬁw%a 138071 Fact table lngdayasina1ign
llFlunsUszananaseulati@siinsisi  Online Analytical Processing: OLAP) dauu
w3esilefldlunisinnisiudeyadiAvlilugiudeya uazdrefeundnauedeyalunany
1@ (Multidimensional Data)
Four-Step Dimensional Design Process (Kimball, 2013)
Humeidialun1sads star-schema tnefimedialunisadon 4 suseu foil
1. \@ennszuaunsgsnafiagialy (Business process)
ﬁzqmmamﬁamﬁuaﬂ%’agaﬁtﬁu (Declaring the grain)
\don Dimension #agthlul4fu Fact Table

A LD

38U numeric facts ﬁagﬂul,wias Fact table row (Identify the Facts )
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sudeunuanudeinisilesiuanduinsadedusuuresieeu B-Education Reports
Template) ilelfiduinesiletiglunsdunvaluazifivnununiudeanisvesguims
TAseaievesssuy
31nn1sfnwlaviinisesnuuulaseaisaninenssuvesssuugsiadansesdmiy
NSANWINILNTEUIUNTIFULEIRRSRaS Y dauinsrunudeya (ETL) senuuulasadnsves
AdaTeYAlTeIsUN1508N 181U (Report for Bl-Education) wagnisideyaluiiasien da
AUsENaU 1

Text File
ppomt v

$8dInos ejeq

kettle:
ETL Process

Bl-Education Data Warehouse

asnoyalep\ ejeq

(Multi Dimens

Pie Chart

Reports

sanAleuy
9 Buiodey

Comparison chart

awuUsznaudl 1 BI-Education System Architecture

wdasdiofldlunswann

ludiuvesndetayasaniuun1y Four-Step  Dimensional Design  Process lagld
Taseadawuunn (Star Schema) wazludruvenaiasiiefildlunswauszuuldfnwvnanden
wndeslefiiulamuosaunlded

1) Tsunsudansgrudeyald PostgreSQL

2) Pentaho Community Edition
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- neailelunsniuniudeya (Extract, transform and load : ETL) 14
Pentaho Data Integration (Kettle)
- inFesileane Cube Llelansadinswideyaldlunanefia 14 schema
Workbench
- e%eaileade3euuuy Ad-hoc 19 Pentaho Business Analytics
3)  nwildlunmsiauiuasuesaunnsgiufe PHP
Tumaunsideuaziam
lﬁﬁmuw%umaumsﬁﬂmﬁ 6 uneu feaudendsd
fupoudl 1 TAs129 Requirement vasifuiuns iialimaudfyuues uarAeiifuivmis
ADIN13 LWBUWIUB@ﬂLLUUﬂﬁQ‘U@@JaLLa“i”lﬂﬂ’]UVIﬂaﬂﬂaENﬂUF’]’J’]ZJG]ENm'i
fupoudl 2 AnwiisnslfiaTesilessuugsiadandese Pentaho Community Edition
ielinsuiiing fumeunsinnuLaENTUARING
fupeudl 3 WnanslinssiinoonuuUTBNULATuATUB VAT UATLF BN LA
annsadnlalddie siufsesnuuundstoyadisesfuniseansteeusiingnniu Four-Step
D|men5|onal De5|gn Process
suumau‘m 4 Fawdouuasindaedoaiiofld
Fupoudl 5 auludiuresnsnuuasunaueda sudaiagnuiaslugusoswedaya
vanefiflilesesiuniseensenuuuy Ad-hoc Tnegfuimsannsathdeyadnanluaieseau
Tuguuesvewmula
fupoudl 6 MnsmeaeuszuuAEAETe Inensneaeuutalu 2 dw Ao neaey
flafdunsievesszuy wasiteiamufianelalunsldnuszuuvesiuims

NAN133TY
NANTSANEILAZIATIZNAMUADINTTIZUY

NI nsfldnauednediu sdesadiadiuwuuvessneau (Report for Bl-Education
Template) wioliduiniosiovrelunisiiuainudeanis Tnsutsseamdu 5 dwu fe du
ndngms susuUszInn suildn MUy wassuyaains damuszneui 1
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A MmUsENaudi 2 Bl-Education Reports Template

NAINNITUIRULUUTIB91U (BI-Education Reports Template) fimunduldaeuniuma
AUSITtuavnineds wudi dusuusigausenaauisadigatuayunisanaulalunis
UimMsuwarduvewuivsld fduaninsathesnudinanlulddusenumesg ity
anumsfnuduld Tudruvesteyafifuimsdeansinmunazidunesuiddyiiseau
Aenfuazuuunsmedsluusas e famunisliesudssaaiiial uiiuidmne s
1% §rurudidn snsinisasegresddn S1uruddaiidusonisdnw S1uiunanuidouenaiy
AATYT YAAINTANE NN

HaN15eaNUUUAGItaYa

IINNANTIATIRANUABINITUNNDBNUUULUUTIRDITBYAd T UNSANWIRY Four-
Step Dimensional Design Process 14lAs3a319luuA29A17 (Star Schema) Taatdonnszuaunis
awmellgunaghan1si3euresidn NMUanangns NISIAUBNAULAZN1TINNUYAAINT NTHY
F183UUTUULAZNNSIEUENAIWITY 1nelifn1319A210939 (Fact table) Aa nansamzilouseu
(Student Registration Fact) n1sasmziisusieivn (Course Events Fact) nslasusieiaves
yAans (Personal Academic Fact) MSLASUIUUSEUM (Budget Receive Fact) n1SL@U®
Na91L338 (Personal  Research  Fact) uazm1513#ildedureanuvang fe deyanislddne
JuUszaad (Budget Target Fact) YoyalUn1sfinu Yeyaiidn Jeyanangns Yoyanuy Taya
ynang feyanacu feyacide dfeyasuuszanusesuiee fnmuszneud 3

Page 386



PK Expending Key
FK Expend Key
Expend Year
Target Month1
.ktual Month1
Target Month2
| Actual Month2
.Target Month3
Actual Month3
" Target Monthd
| Actual Monthe
| Target Months
T AcualMonhs
Target Monthé
Actual Month6

PK ExpendKey
Expend Name

Academic Dimension
PK Academic Key
Academic Name
Academic Description
Academic Place

URIDNENALRMATADY
HATYAI UNIVERSITY

FK Personnel Key

FK Academic Key

‘ Academic Year
Academic Count

| PK Receive Key
|FK Budget Key
\virﬁodget Year

\. Budget Amount

FK Personnel Key

FK Research Key
Research Year
Research Count

NsUsERNMA AN TsEAUTALaLNUINE AN 8
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Credit Attainment Dimension
PK Credit Attainment Key
Credit Level Description
Personnel Dimension
+ PK Personnel Key
Personnel Code
Personnel Type
Personnel Name
7Pm"d Q ', | Term Year
Personnel Position
PK Term Key

Personnel Birthday I N

Academic Year
Personnel Gender T

| Term

Personnel Start Work
Employ Status
Status.

Faculty Dimension

PK Faculty Key

Faculty Name
Faculty Type

AMmUsENaUd 3 BI-Education Data Model Template

NANISAAILTTUY

nansimugldauamisasiusn diideyanngrudeyaivainais uufulily
adstoya fuimsanansagenuatiuayunmsiinngiasdndulaniuszuy fanmusznoud 4
sufsannsaaiisenuuasduasugimedumsiieneiinssnunuieinisvesiuims
K11 Pentaho Business Analytics 10U @11999518911WUU Ad-hoc Analytics

Dashboard

FK Term Key
FK Student Key
TFK Credt Attainment Key
FK Course Key
TFK Faculty Key
FK Instructor Key
Register Count

FK Term Key
'FK Course Key
FK Faculty Key
FK Instructor Group Key
Drop Count
Student Register Count

Student Dimension

PK Student Key

Student ID

Student Name

Student Birthday

Student Gender

Student City

.Sm Admission Year

Start Admission Term

Status

Course Dimension
'l’l( Course Key |
Course ID
Course Name
Course Department
~ Course Format
Course Credit Hours

i Dbl
fuaulsznm

wansdne

srumaang

Ahduans GPA STTMMRATIMATIE

nnnnn

sudszned

afiinisldonlsana
smeratdats o s era et

i
Zu = Toroet: 10 dmrm
H I + hdires 103 dr

. "

uansFasIms

Avaunain

o
FAun1TIdy
SrusanuTuTnunanaizn
viduvivsun 256 vuidy
ndnfinadnlfaedaa rwd i
Y
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28 27 11
.
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6,99’ 7 o+ e &
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o 45"

amUsEnaudl 4 BI-Education Dashboard Template
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] a = 1 I
A15719% 1 wansusziiuauianelaluwnazau

anwaznsidauszuuluaumnigs Anade | szauanuianele
1. MsUsEUIaNE
fanugneeslunisussananatoya 4.50 1nilan
FOUANBINIINTIBNULARE1NTIATY 4.47 11N
2. NTUENINE
189U 4.51 1nitgn
F1eNUHANUYNADY 4.26 170
nsdnegusuulamanzauiumsldnu 4.47 110
3. M ldaunazauUasniy
AyazaIntumManlgay 4.51 uniian
AnuUaansieastayanigluszuy 4.53 1niian
4. myUssendly
aunsauszenaldiviuasale 4.41 1N
aMunNInalalagsau 4.46 11N
d5duazanusnena

mATeilflauenisiwuiszuugindiniesdmivgsianisdne ieatuayunis
AndulaveuIMTanuAny 1neTIUTINTeYaANUABINTINEUITITIUNaNEUNINedy Lay
Tdyainsosilelomurosalunisadrassuugsiadaaioy Mwonduas Pentaho Community
Edition  @ufaunlagldniw Java luduadadoyauazsrsnuiidu Ad-hoc Tusunsudanis
g1ufoyald PostereSQL waruasanugiufinisiwmunlasléniun PHP way JavaScript 8
euzLanmanuteyaiiind ssuuifoindudiundsiivisldfuimsiunatvayuns
snaulalunisuimseuluuiagdnuldesnaiiusydvdamanufnwannsathssuuilulgdlae
Lideelddgludinvenniealonazaendnng saudinsduisyuussiadaadeslulfluantu
nsfnmanansavildiuaniitu mnmsideinudagmuissznis W nsmusadeyann
wnaaneg lunminerdedieliaunsarnuisensiesuniuaiudeinisegeasudiui lden
ilesanndeyaursedramanninendolalldvinnsdafi E"J’QiamﬁagﬂLLUU%@@%@gaﬁﬁhﬁuﬁgﬂﬁ
Jugadayaifeadu vilissuulianunsoesnsenuddnlduazideyaliiiesmedonisyni
auifiogludaya detuninagsilissuugsfadaniosdendinaiuisasinauldediad
UsyAvEnimanniu vnynuminendeanunsodnfutoyaldasuiu Ssuuuudoyalumsiai
Adunnsgiu ansaaieszuussiedialsifimsiesg Badnsmfanansayamanuii
ogludoyathld
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