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54910163: MAJOR: INFORMATION TECHNOLOGY; M.Sc. (INFORMATION
TECHNOLOGY)
KEYWORD: BUSINESS INTELLIFENCE, OPEN SOURCE SOFTWARE, PENTAHO,
HUMAN RESOURSE MANAGEMENT SYSTEM

JARINYA AKSORNNARONG: PENTAHO OPEN SOURCE SOFTWARE FOR
HUMAN RESOURCE MANAGEMENT SYSTEM. THESIS ADVISOR: SURANGKANA
THARMLIKIT, Ph.D., 138 P. 2016.

Business Intelligence (BI) is a set of techniques and tools for the transformation of
daily operational data into meaningful organizational knowledge for the driving and competition
of the organization. Nowadays, there are a number of powerful commercial BI software and open
source which provide tools for system creation such as data integration, ETL (extract, transform
and load), reporting, dashboard and OLAP services. This paper discusses some of the best open
sources of BI products and focuses on the working function of Pentaho software. Human resource
management system was used as the case study. The research methodology in this study is both
action research and focus group methodology. The focus group is a form of qualitative research in
which a group of people (developers, database administrators, and BI specialists) are interviewed
about Pentaho features and the HRM prototype. The scope of work consisted of following topics:
(1) define the system requirements, (2) design of the data mart (3) develop the data mart and (4)
develop the dashboard for executives. It was shown that BI tools and management reports in the

Pentaho BI platform are effective to function and easy- to-use.
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Y A a v =} a A Y P ] =} [ I d a a o
Tuindeugnvedllssaniaminunngawu@oanuae nan s ianaled
& o el a 4 o Y] |.
T lilweslduaiannsesgsivesliniosilod msumsadieszuy wu msysan
9/ = v 9/ o Yy g 9
Msteya MIAayanINMaIe « uras msutlasveya maiudveya MIATINTIBNU N3
Y o d.dy 9w 1 = a o a1 1
@319A¥UB3A (dashboard) 1Az OLAP TUNUAITEIZNE 1IN HANAMNAI 9] VBIUIINTDY

< S) (=] Qs dy
TINY UINYaSIDYR AU
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1. souduns SpagoBI (SpagoBI Competency Center, 2012)
¥ ' 9
Apupilwalnduigniaii Iay SpagoWorld 4 SpagoBI UHIZATDUAGUNNAIUVD
a ' o Y oa 4 A g o o o
M5ANTIZA luINTeegIne nedeligiuuuuaziniesiefitluuianssul wu msvhau
- o a L4 o an ‘g .
14 Java framework Ua U9y IM GNU LGPL, MIUATIZHULUIINAI8UA (multidimensional
1 A =} A A o P = 1 9/ T (Y
model) W'I‘Hlﬂ'i'é)\ill'é)ﬂ'I'i'].l'igﬂJ'JﬁNﬁL‘If\?'llﬂ'i'l%’/ﬁ@@unlﬁu“lﬁﬂﬂ'l'mﬂﬂ‘ﬂqul!ﬁgcl‘lf\i'luﬂ'lﬂﬂ'l'm'l

[

(#gUnY structured reports, M3uaaans W ugiluuy SWF Fvoyanaiuaasa Kpls uuy

[

A o . [ 4 . . . .
nunula (real - time data) uae ludeanldsemns professional version LlQ1¥ enterprise version

9 SpagoBl Server Architecture

Delivery layer b i

[

Prtay 12tem [

et bt

V) aegtat

st imginne

Bessuane vy e

Analytical layer

o m g

B paragemety

Ungre =) Fryeies

{30 ezt PItogs

Zestay 7 uTe o Srvanas

............... ot & Wapratry Frmd valan

Fasaphon soy

Data layer Oemurrry

R | (ot

Y

Corry mates wy wps

it 4 ey L (TS
- . i 3 b i [
i A ey
ETUL,

Capsrigre 02012 Exgirced @ Gmup. fpagudl Conapenney Caror. Rl Tica resred 4} ENGINEERING  Wonwspegoblorg

AN 2-7 udesan1laenssuveg SpagoBI (SpagoBIworld, 2013)

2. awanding JasperSoft (TIBCO Software Inc. and Jaspersoft, 2015)
Sondneganilamn Panscopic Qﬂﬁ'@mﬂm%’qmiu Perl and Java ﬁt?’mtymumm
¥ g : 1 °
GNU GPL lag JasperSoft Platform HUY SAAS (software as a service) FLUIUBTUITAN
azaanTiungndesmssuduldnussvuasaunea Taglidesasnuiawsouninens
o A =y ] 9 Y Yy A
asaumela q wazitlume TuTagnwelumsiimssamsdoya anvayumslydeyarive
v A i o v o 2 1 o 1
msdadulafiugeaaumIsl madmnziediseudunazmsitauedeyasiaiioedn

wldsesfums ldauidesmsanudiangugs laanuannsalasnaenuluanyue
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b4 ’
interactive @1U13DAAIATAAIBNUNVVDA TuKA tazawsoUSu/fsuzluunlusieanu

VY
Tgdenueg

Adyanced Production  End-User Ad Hoc _ bndhemoty
Reperting Reporting  Query & Repoiting Dashboards OLAP Analysis Data Exploration

P -L
D =

S

\éﬁ JasperReports Server BPltem

’,’E*%' dasperRepants Libirary i Iaspersoft OLAP

BT T TPRTIE N S Chu ol 8

\.\3&,{‘!

e

e

Jaspersoft ETL
Dutatmenration

NN 2-8 uaasaatlnenssuves JasperSoft (Mike Boyarski, 2012)

o Jd o .
3. gaNALISIAUN 18 (Pentaho Corporation, 2015)
] A s d o ¥y A o ) 1 a o Y
L‘W‘LI‘VI'IIS 9 G]f@“l/‘lﬂll')'iﬂu11J11‘]ﬂ‘Wi’)i]ﬂﬂ'l'iﬁlli’)uuacluﬁll'ljﬂiﬂﬂ‘giﬂi] RANAUINIY
o ¢ o I = T ) [ Yo [ .
W Java LLaZ“ﬁ@WﬂlniL‘W‘Ll‘VI'IIﬂlﬂuﬂﬁuiiﬂﬂﬂ'lﬂﬂ')'l\?‘ll')'l\?ﬁﬁ\ﬁ]'lﬂulﬂiﬂi'lﬂja Bossie
o d <
Awards 2010: The best open source applications (Goingjesse, 2013) TagarauauI5IAUN 1g
5205 Tsunsua1e q medmdnnsesystudhdodu Funiteendu 6 dau dun
Platform, Reporting, ad - hoc query, Analysis, Dashboard , Data Integration Ll1a% AanAUN
AYINAINIDAN 9 135095uMs 1991489 OLAP, Data mining, Metadata, Design Studio,
Multiple Data Source, Multiple Language, User Authorization & Authentication, Scheduler {101
Admin Console &4 Pentaho gﬂaammmm:ﬁmuﬂﬁ'ﬁaﬁu Open Standard A9 9| Wewnsa

4 " ¢ oA o o s 2 & g
wondeiuzandusdu ldedsdiy o i ldd ldaunsaldnuserdurimum Termiuuel

v
IS8

a @ 4 £y o Y Y a Y <
wamduuazauin Ivulaynd ona vehldensauddymnngstelasasuas

1

o T a
NUNNN
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Pentaho Open BI Suité

-8 Presentation Layer X
, B'D-ser Portal Ottice web Services e-malt

' . . ] ‘Process |
Reportlng + Analysls i Dashboards '. Management '
oo} 1 11 : on |
i i Production } f Datapinlng § ¥ Metrics Integration
RN ' e N
i | Operationat % ow | g keis 4.0 Defniton
i i

K % H
Ad-hoe . Drifl & Explore é Aerts l Excoution |

Buslness Intelligence Platform
“ Secufity Adroi atian Logit Repository

R P R e e

Data & Application Integration
\ &L ETL Metadata B

—— . I S

M 2-9 uaasaantaenssuvesrenaLasifuM T (Semtech Solutions Ltd, 2014)

’ L] k4
NN 2-9 LaAITa1IAENTTUUDY Pentaho BI Suite FaTUUaaUMINIU TAY
o ' . 3 . . o o
MUYUMTNINIUIINTIUNA (process-centric) 111 solution-oriented IS 1ZMITANLUIUVAS
¥
uwaavlaSuazszy 1ludmdnannuvesnszuaumsuazionaslugn q fenssy Nedaly
workflow engine 1UN15f¥UA BI process NAH1NTA0 14 BI platform Faludinuss BI
k4
platform 14 fdmilszneuuazienumsinszilsedniamvesnsilszuiana
4 Y Y . . . .. .
uwaaesuwran q lsznavaie authentication, logging, auditing, web services, rules
engines, reporting, analysis, dashboards 11 data mining (2 §' Ufle community L% enterprise

edition)
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Client Tools ) BA Server
Report Designer Tomcat

Metadata Editor Pentaho Webapp
| BipPlatform |

| Data Integration - Spoon

| Analysis Engine |

‘ Design Studio
B Aggregation Designer ' |Data Integration Englnel

| Reporting Engine |

Administration Console

I Pentaho User Console I

Enterprise Console

| Pentaho Styles ]
|| Steel Wheels Styles | |

= 7 s 7 g
NINN 2-10 LLﬁﬂQLLWﬁ@IW@iM%@QW@W@]LD?LWH‘VHT?I

A A A o ¥ Y ]
1938910 N%28 1 HBDAUUL MIWAILITTUY N IFuLaznsuaaduul 1599
3

h.

a

EY v
msvhnewauyl Tlunezemfeduiusedns Mesreaivayunsaagule 1dun

=

& & Yo o o ¥ 9 & 2
1. wsesilon lddmSvesnuuumsiuihdeya uazmsdiugiuuudeya (pentaho

data integration: Kettle)

=

4 Y . . .
2. 193931107 1991 business view (metadata editor)

& A A Y o [ a s & Y T Y A g aa
3. in30diief l9dm FueenuuuAl e lidwaemauesioya luguuuniluia

(schema workbench)
4 iq ¥ o o o .. . X
4. 1n50aiiof lad MUY 199U (pentaho administration console: PAC) %Qm%}
1 [ [ 1 Y (9 A 1 s
A0 NI YN UUUULTIAIU (ad-hoc report) RINANDEL] "I.ﬂﬂ'f]ﬂﬂ'fll'ﬂﬂ Tﬂﬂl‘b’@llﬁ@ﬂll

Ty [ £y a w v . =4 d‘ &
UND3U91a (data source) ITULIANMTFIUVDYAPITUWUT (relational database) 11IDIATDIND

. . Y 4 =2 o y =2 g ¥ A Y
ana1y51s service LUAZETIVITAT I NUATUDIA 5'«]11’[;]\1’1]@]ﬂ15ﬂ15L‘lﬂfN‘U@llﬁ‘U@Qm‘b'\ﬂu@u q Llﬂ

Y

& & dqye o < ¥ '
5. Lﬂ'i?J\iil@‘l/li‘h’ﬁ1ﬁ'iﬂ@@ﬂlmﬂ§ﬂLL‘].I‘].I%?N'NENﬂW]"ﬂ%TﬁLLﬁﬂQNﬁclugﬂLL‘U‘UﬂN 9

(report designer: jfree report)

: : " .
6. Lﬂ%@\iﬁ@ﬁﬁﬁﬁiﬂ@@ﬂlmﬂLLﬁ&’ﬁiNLLﬂ‘D"U@iﬂ (dashboard framework)

A A Aq ¥ ¥ o £y .« .
7. 130N lmgiluuunaza NuduiuueIleyn (weka data mining)

-

4 Yo & . . i
8. Ingeailen Igd M uoanuuL flow (design studio, work flow designer) 194013
° = A T . = . . o v 3|
MIUNTITDICITDUAD service ¥ pentaho application 3 131 eenunilu flow veens
o =5 o Jda = ° 1 A4 9 3/
MNU GIAAAWTOUHA DTN AUNTINHUAUYU excel, pdf report mamayja“lugmﬂlaga

Fludu
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a v & o @

3. sEuUUIMIINSNenIyana (AndWus AuIuaiail, 2557)

a [ <) % { o o o @ 1
szuvUmIsninensyanailussuunilfiddgydmiuesdng yransiiaau

o o a a o a v o
dgaetizAnimwuaza udIS1UeEIRng FINSNURULASHAUIUNINUDIYADINS
a3 T 5 2 a a Jd o s g
dhuduntdlumaminTemanisnsay@ulavesesang lasszuuismsnswensyanaiy
zi19eenitlu 2 AU An MIVTHITNTHANNTYANA LATMTHAILIMS W INTYAAD UAAIA

NN 2-11

[ .
Human resource LU maniesQUIGE] 'y

management HEVE opments

MWA 2-11 BAAITSVVUININTWANNTYAAD

1. PISUSHIS w%’wmﬂsuﬂﬂa (human resource management: HRM)
a3 o [ J I3 9 a 3/ y
Pumsvimsniwensyanaluesnns Tagesansaeagua Snu leaw uazl
¢S 1w A% g Y o = g
sz TopiunninensyananaauanoudMOUIUDINHIINY
9 ~ ) A
HUIMNHAN ©] U939 HRM A9
1.1 fimuanagniveamsusmsniweInsynaa
1.2 MU AAIAULAS ITALHUNTWENS
[
1.3 MIAATTT AMABN VITY HASLAINIYAAINT
1.4 MIDUTULATHAKIYADINT
1.5 Mstlsziiunamsdfiinnu
= 1 o
1.6 MIUsMIsAIReLunULazHatlss T

1.7 adadmsguamuasanulasads
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1.8 4S9 IHFURUT
1.9 Ay
1.10 320US0Y8 N13ATINED HASMIINONTNYINTYAAR
2. ﬂ”lﬁﬁ’ﬂlu”mg‘i/‘lﬂ”lﬂ‘i‘]ﬁlﬂﬂﬁ (human resource development: HRD)
I 1 % = ar : { Y s
Tludmuniieesnsuimsniwe1nsynaa ¥3 HRD Merdeanumsnaniyaains
Taoyjuriulumumaiivesdaruiuazwananuawise ludma q et Tl gyaains®
a a a o q ¥ S A Aad Y axd = = a wa
Hilssansnmuasyiildesdnsiidnenmnaiy Taelynaldsas o wu Hneusy Hmlfoams
M3ANEIRIU HazMsduETNAUM AN IABI oM dUEI NI BBNA LS VoY
Ao 1 sldg
yamnshilegliavu

4. MPIVBIUHLAN S (Craig A. Mertler, 2001: 40 1AL Baskerville & Myers, 2004)

1 ' ]
A daa A

ay a a ey . & 2 é d‘ 9 d‘
MIFIURIANT (action research) Av M3IVENTINT T Ml unsudlyn
a é’ & EY & A ° 1 [V~ =1 =
Aavurseaztounszuaums lumsud lulym dalinsiaususuduiu Taell
1 [y 4 o aw a s 9 % o
yayavnenaneshnansany I senaununseassad 19U T lduddym divilse
qanwlumslfranusazieuinueIn o
mMsvaFalfinns lasuanulionTunuitenats q @1918080U @0 U9
9 = Y o auv A a o ar ?:’/ ~ a o 9
nuaumsany IahmssedalfuansuldlumswannTusuBou auisonisdu
4 Y o av a a e EY a a9 1
msunnduazamsugy Idihmsisadalgiamsnldlumsinagideyanuguaiwdis
{ o o Ay A a e [y o a o 4 Y
uazidngmsWedlfiamssgainnldlunuitenedumsiannssuumsaume
a o o
(information system: IS) LAZAAINTT oWALIT (software engineering: SE)
4.1 JFRuFalfiamsnueItemsdums e ssuuas aumset
NNISANY Jakob H. Iversen, Lars Mathiassen, and Peter Axel Nielsen (2004) 11
FBmsIusulfiamsunldlumsuimsanudeddunsdiudgenszuaunmsmaed
o 4 a W dy Y aw a a ey A A 1 a o a2
yaWauds Tasamissi ldgunummeassmsitedalgiamsnEsnnnsReuuuiia
1 A o a o o s o @ s &
59U meAny 3 EUMIUTUUFenTsuIuMINaNaerdANIs 1u 4 sednsweddusvesllszme
-4 o ad dl 9 ar d' ar
wumninuaginaueIimsnvzd luagdamsanudess lumsdiudganszuaunis
o -4 ¥ . o Ao a
49WALI5 UBNA1NU Christopher T. Street and Darren B. Meister (2004) 11015398134
a e 1 v o a o 4 Y
UfiamsuunidmswanldlumsAnyinissanmsgsisvinadn weowau ud lulyvuey
9 a . Y o ao a a e I~
ADUAUBIAIIUABINTVOIFINY UAL Elaine Byme (2005) lashmsasodealfianisunilu
& 9 av A a Y
wmelumsesauuvvesszuuasaums Taena lludrmsitedalfiamsluaudums

as ?:’/ 1 a v o . 1 =
Wannszuuasaumeniuezaiu lifinadwivesnseenuuuuas luidunasusieaziden
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[ 1 o " - ¥
1N 9 framework 19N 19T191U7983A0 Checkland’s framework (Checkland 1991) 11z
. - ¢ M A 4 . .
Lau’s categories for AR (Lau, 1997) 11 3 84A152nou Ao AAs1z¥ iy (problem diagnosis)
Y . . . 1S a . . .
NIZUIUMIUNITRYN (action intervention) HAZNIIALNBUADIAA (action intervention)

nszwIuMsainnuaFalfiamsigmhundaitawasisu lunuisell e

N1529839U JUANTAWLUIAAVDY Mertler and Charles (2011) N31wazidoaaail

Stage 2
Acting %

Stage 1 Stage 3
?_)ide ! Plann[ng Developing
g i <:D
Reﬂec’ung
[ i e e
]
]
E g:> Stage 2
1 Acting
| %
¥

Stage 1 Stage 3
Cycle 2 . Planning Developing

Cyclical process of action research continues . ..

AT 2-12 UEAAINTTUIUMIIVBIFIURITANT AALLlad910 (Craig A. Mertler, 2011)

Mnmndi 2-12 pszurumsvesmsAuiumsised jidmsighandlunassznoudas
4 Funou fo

1. N1999URYU (planning)

2. M3UHUAY (acting)

3. MIWAIUITLUY (developing)
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4. MyazRoUNanITUHITRIU (reflecting)
& =) a e A o < o U a
ielszlinwamslunnu uazitiovhauasuaes ezl Tdgnisaumusiann
[ = c’;’/ [ 9 1 [ ci’
seun 4 Tuseuaveson 1d Falu 4 Tuaeundndseneudie 9 nszuuasten o Aail
Y
1. TUABUNITINUHY (planning stage)
1.1 Msszygyriiteuazimuaveuaiatevetlem
c3) Z = a o =] v A 1 o < A
AuvduasuusnlunsaneIsela q Aemsaadulanezimsanuluaeda

<2 o 9

9/ A o w A 9 av ° FAEY) )
dpesziDeive uazmadayneihvuneveslnssmsiemanszsilauy dealiuilyuay
] a ey slcs‘z =)
WanmsUiie Inaauniuau

1.2 M3TIW5INToYa

a o w 9 aQw y ¥ ) P 9 X £y =]
WaIINmMsszyiatemsIteuds Tuaeusa lldenissiusudayadiesdu Taoilums
a oA cu slcs' 9y [ aw A Y 9 =3

AAATTU TIVTIWANVTINTD TUMIARADTD TN UHNITDINUNUITE 1o T Tad
FIINIAUASUTUNVOIT Y1 INTIY

1.3 MINUNIUBATITUAZNUITENINE T

a Aaw ad 9/ o 19 A A 9/ v w Y AA LY
NHHHUASITUIYNINGIVD LﬂHLLﬁaQ“U'E)EaVILﬂﬂ?ﬂlﬂﬂﬂﬂﬁ’)“ﬂﬂﬂlaﬂﬂl’l’l Tﬂt’lﬁ"]ll'lifl
9 ' dy Y X v 9 A o 9/ Y @ A Qav o 4
m’mﬁamayjammu% GNLmawagawmmﬂl%m%%z"lmnﬂ UUITD TTH1TI98 L’]‘]_I"lclfﬂ
A d' r 9 1 ci’ ] V) cs' [ 1 Y
NIDNTIWAATIINIWOUTINITU Tﬂﬂeuau”ammmsmaﬂumﬁmﬁu%mﬂ’mumiwuuua:
aw g A A 9 ° 9 g o o ° L) o
ANUFNUNTTIVY GU'E)ZQJIa‘V]LﬂfJ’JGU'E)\1ﬁ’lﬂJ15ﬂH’IJJ’IGI,‘HLﬂuﬂ’ILLuZu’Iﬂluﬂ’Iiﬂ’muﬂﬂﬂ]ﬂ‘ﬁ’lﬁ’lﬁiﬂﬂ’li
Qs 4 o Y Qv 1 o <
NWAUT ﬂ’l'i'f)'f)ﬂu‘]_l‘llLLaé‘ilaﬂﬂLﬂ?@\1ﬁ'f)ﬁ’lﬁ'iﬂﬂ’li’)i]ﬂﬂﬂ’l\ilﬁﬂ’lzﬁuLLagmﬂuﬂﬂ’liLﬂlIi’]‘]_l'i’]ﬂJ
o3an1e

1.4 MINAUMHNUNITIVY

]
g/ @ Anta v

Y av ¥ < 9/ A A =] I v a cs'
NITNAUULIHHUNTITIVWYUU Lﬂuﬂ’lii’)ﬂi’)ﬂﬁu@yﬂaﬂLﬂEl’JEU'ENﬂ‘]Ji&’LUEIU’J‘ﬁ’J"l]fJ L‘]J‘Llﬂ’liﬂﬂﬂuﬂli]‘lfl

oA £y o A v Y A 9 Y & o Y a
RNWIZLRATIAIINANYDUTIINISABDIN Lil?J53Uﬁﬂ]ﬁ1lla3'ﬁ'}6uﬂlﬁﬂﬂﬁﬂﬂua? WNINTTITUUAZTU

1 U | o { o av o T G a o
‘ﬁmwwmzm IﬂElﬁ’JuﬂJ"lﬂi]glﬂuﬂ'm']ﬂJﬁuﬂ’]’ﬂﬂWEJ"IEJ"IZJ‘H"Iﬂ"Iﬂ'E)‘]JN"I‘l—lﬂ"liﬂ"lL‘H‘Hﬂ"li’JfﬂEJ
k4
2. TUADUMIANUUNT (acting stage)
o a <
2.1 mmumimuuwuuazmm’sm’m%}@yja
o) o A ao o 9 = <
Wunszuaumsaniiunmsive IﬂElﬂ'liﬂ'l‘ﬁuﬂEU'ElﬂJ"a‘I/ImW'lZLi]']%fl]QGl,uﬂ']iLﬂ‘]J
o a Py o A A A =Y < 9/ A a o
i’]ﬂi’]ﬂLlaZﬁﬂﬁuﬂlﬂLﬂﬂ?ﬂﬂlﬂ‘i'ﬁ)\iﬂﬂ‘ﬁiﬂl‘ﬂﬂuﬂ ATIAVIIVTINVBUADU ] m:mm“l%’clu
aw & 3 o a ] Y
ﬂ’li’Ji]ch‘]?\i Fraenkel and Wallen (2003) MNITUUSHUNAUANTINUIINTIVUDYR 3 ﬂimﬂ‘ﬂﬁ'ﬁ)
;) o 4 o =) { A [
IT1T9 ATAUNHY (UUUTDUDIULASNITHITID) Llaglﬂﬂuﬂ‘ﬁﬁﬂﬁeﬁ}ﬂ\iﬂ‘]_lﬂ'l'iﬂi'mﬂﬂll

a A Y

wazginszdveuendsniegruiemstudindeya
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2.2 MIAATIZHTBYA
o a Y - [ 1 A o
AlumsIns1EvUeyaigNITUTINDBLIBIAABANTEUIUNTVDIM AL
9/ voA A a ,2;’ a H'dy =1 1 g
Toya Tasmsueamgduuunuianyvsegluuuinneyy mslnsiznilazinasdensny
STV OYDHNAL
k4
3. VUABUNTWAIUT (developing stage)
3.1 Maaunuliiams
A o ~ a = ) 9 c’:‘l dy I~ 0o a aw
wehmslnaziuazfnnudeyaual tuaeutilunszuiumsduiiumsiy
1 Y a on L4 o & 4 v
lugmvesmsauumumsiiams luvnaammssiondilluidewssouendisedi
I A a e = a e g g @ o
Alunamsmeagdusnilians Fwrumsdfiamsiudluvdnnagns lumsauenanis
a s 0o A d'd a oA Y = a 1 1 d'
Ufiiaa tagduliumsnilsednsnmezdesimaasnaey dseiliunasdsaoiio sy
19T VBINT VTN 1AM
9
Y Fy a wua .
4. muﬂaumiﬁzmuwamiﬂgm (reflecting stage)
4.1 yanulasuazitaueran1s 19y
4.2 MyazRounamsUgiianis
9 a aa g £ I3 LY ) & & dy
myazeunamsUPiamany szaeaih luasumevesmsduiums Sauaeull
I ) { g a A a o v a
Ahuseuiidiay lunszuiums msizezuendalse@niamvesnuisanazmsaaaule
$ @ ! g k2 av a a uny
meanumsud gl 18 lueuna (dszneudiersssmsisadalfiams luewina

n3elureseudali)

a =) tY

Aav A a wn o I % y
M3I0F AN 7987 191TUNTOU (Mertler & Charles, 2011) 34 NyaisuAun
@ 1 1 o dl Y < Y v aw o o a
Faanua lilinstmuataremensanu Taen lUudnindssezyhnmsesnuuy duliuns
< a I 4 a Aa A aw o
NUTIUTINLAZ AN IEHY oyaionTIvde LAz szl nUss AT mwuesuite uagyinig
9 ]
ud v dSulgedmsunisautiums luenina Johnson (2008) 1ana1171 9 Gussufina1n
k% 9/ 9/ o I 0o a av a A wua 9/ @ 9/
wwd ludedu aansorhunduuumelumsaniiumsivuzal §rians Taedearlsula
Yy o o Y a o da X 5 ? a X ' ¥
sinuadtemsItanasymNinatu $9U19UNABU IUNIZUIUNITOINATULINNTT 1 A5
d (Y]
Uselepiiveam sy auidud sl §Rns (Susan Mulder, 2010)
o o a a ws 1 Y
1. dumaimguuazlgiaunlasunu

2. Glunilaln U s uednis/aeuuilas

a9 9

]
au a1

I Yo aw 9 A ¥ A [
3. Alumsitefiae indseuazdlszneumsiems luseauifeany
4. wiuluguveslgm vsunmmiztazmsyauiulusuing

5. gelunsiaanuE louuusans



22

& Yoy 3 y = Y W
6. dunsn@enldismanusruswdeyanvanrats Mivungauny
AN NLINADUVDIDIANT

L%

Ta31inueIn15I0enT 91 [11AN1S (Richard Baskerville, 1999)

Ed
v 9 Y

Tunquueadsmsdsediumea Tu Tadensaumaniieguy msIdeaailginmsey-
T axy a A 9Y o w Y 1 (7] g
MUNANITMITIUAWINNLIE TUpI1NA TUA UG 9 ATl
Y 4 Av a a b ' 9
1. TumugaanuazmsTea Ui nuItuEIlguanm sy e1ndensa3
{ ¥ o Pt o & ) o =) av a
NseTsUNATINAe Nassnanasinananu Taon lddmSumsilszidiumsaiseid
a o ° Y a d‘wi} éyow -é’o Yy Awv A a on I
Uiians v lvinanszuiumsigudon FedesinamariivilnisnmsIvedaljiamsily
mudenfisindmiuinimnmshezdmnluszuuvesmsdemsnsasivms
9y kY v Y aw d Aa oA o a
2. Tusumsvssgithwineuewideeuazdlunddenlunguinls nuuilumaiia
o Y ) ' o Y a 9 =Y 3’; a
dmsumsvauiesans v ldnadamarmstuaiuu duninets Tamniwesesssunas
o3 ~ -
anutlulesFWaNAY
Y o Qv A a on
3. TuAunse UM HNUUeINTITNEIITANT MIaaMIAIUANNTZUIUNS
g s Aaw =& 4'! o Y 1 o
YBIRIVBUATHAUBINTT IV FUpUIANITAIUqUAEIN IRINAsMssZgna 19 U
a o o Y a Z o A aw 13 A &
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2. 'swamﬁmusmammamuazmmﬁqwa%mawﬂﬁi’f (G2 Crowd Inc, 2016)

PeUgaIUgnMIamarazauiisne lvuead 1 laenitn G2 wudluil 2016
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oA ifum Taoglusedy High Performers Fuilunguunswassinifics lidlszery
anwdidaludnduntamsamanazvinavesguie uafiun Tiufialuewaala
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4 T a 4 A a = .
3. !Lwaﬂi"li’]‘iil‘ll’t’]\i‘UTJﬂ‘i@\i‘g‘iﬂ"ﬂclugﬂu‘U‘UT?JLWH“B’FJ‘Sﬁ'LW’FJ’Jﬁ’JﬁﬂH1 (Open Source Business

Intelligence Platforms for Engineering Education)

Jorge Bernardino (2011) yimsiszidiusazinfFouiney Bl platform features 53119

JasperSoft, Openl, Palo, Pentaho, SpagoBI 11¥ Vanilla Tagnaaeu1n demo AaHNTOA1IN

by
Tvanldnndu lydues Temusasaiiy o WU JasperSoft, Pentaho, Vanilla 1122 SpagoBI
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Tomuvesainnsasgsio
. (Open Source Business Intelligence)
AUONHL
(features) % = ° é %ﬁ %‘
Sl S| =] | &S
S
Report v v v v v v
Graphics v v v v v v
Dashboards v v v v v v
OLAP Vi IviIivI|IVv |V |V
ETL Vi x | V|V |V |V
Data mining X v X v v v
KPI x x x | vV |V |V
Data export v X v v v v
GEO/GIS V| x| x| V|V ]| x
Ad-hoc queries v X v v v v
Licenses
GNU GPL License vV v |V v | v
Only Free version X X X X v v
Operating System
Linux v v v v v v
Windows v v v v v v
Unix x | x x | V||V |V
Programming Languages

Java v v v v v X
Perl v | x X X X X
PHP X X X X X v

AN 2-1 uaaswansidieuiien BI platform features (Jorge Bernardino, 2011)
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= o ' =1 o 1 = 4
4, miatﬂiwmlﬁwmfmuwamwaimawnﬂimgiﬂﬂugﬂtmﬂmwumaiﬁ (A
Comparative Analysis of Open Source Business Intelligence Platforms)
Joaquim, Jorge and Ana (2014) mmsilsuieuienduves B platforms U84

Actuate, JasperSoft, Openl, Palo, Pentaho, SpagoBI {lfi¥ Vanilla WU Pentaho, SpagoBI 1101

. Y sd A A A @ a Y o s A =
Vanilla i’t’]\ﬁ‘llﬂ\iﬂ“lf‘u‘VI‘Hﬁ'IEJ‘Hﬁ'I81]1ﬂﬂ’J'ILiJ’t’]L‘VIﬂUﬂUNﬁﬂﬂm”ﬂcﬁﬂ‘V\lu’Jiﬂu 9 (Llldiﬂ‘]Jme‘]J

. . RN a a <D o

RN community version (N1HU) GNGI'ITI\H‘]EEJ‘]JL‘V]EJ‘]J Nﬁﬂ'lil‘ﬂdifl‘llmﬂijﬂ\iﬂ%uﬂ'liﬂ'l\ﬂu‘llﬂ\i

HanfaaIae o waaslumsed 2-2

unanle3uininsesgsie
. , (Business Intelligence Platforms)

WHandumamanmazoly

(Functionalities / Criteria) *§ % E o} % % ;‘3

5 & & | 2 B g 5

< E o A & = o>

Reporting v v v v v v

Dashboards v v v v v v v

Ad-hoc queries X X X v v v v

Microsoft Office Integration v v X v v v v

Mobile BI x | v | x| x| V|V |V

OLAP vV IV Vv |V |V |V |V

Interactive Visualization X v v v v v v

Predictive Modeling / Data mining x X v X v v v

KPIs X X x x v | v | Vv

Collaborative Technologies X X X X X v X

Cloud v X v | v |V

13197 2-2 naaswamsidTeufisuean¥14n 5911989 Open Source BI Platforms

(Joaquim, Jorge and Ana, 2014)
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5. unwanvleiuveunIeegIne lugluuy Temusesda: msnFeuieulanduas
aolaenssy (Open Source BI Platforms: a Functional and Architectural Comparison)
o =" a J a o /& o o a
Matteo (2012) ¥imsiafSeusunazilsiiumvendanuaimitluse WAz
a s a o g §  a
wnivdlas lemusesea 3 Haanmal Ao JasperSoft, Pentaho 11818 SpagoBI ieetnenaz i
o o < o y o @ o a 4
dhlaguanvazlutdegiu mudsdnenimluewan saumsdedinalumsiild1duesuie
I 9 aw 1 a o I'd
AUAUULUNSITOVDUABZHANN D]
ad A Y A A s ¥
M33i51 BI Miihviune fe tiuanuweneulunsdseaiuauues lomusesaaiy
' a A o J 4 v J @
Ansesgsne uaziums 1gauTomuseialuesdns aieanufoudeszninamsians
9 9 Av a a o A 8 9 @ ' =
Au1e {19 uaznisitemavndirdinensgannuanlylumsaiudanssulvives BI &9
y a o 1 a o
M1319% 2-3 aaamsnasanunaavesuveiInsesgine lugluuu Temusosauas
{ g 1 R 1
ndenidlull'le Tae JasperSoft innuumsarelua1u BI Reporting, SpagoBI figaan
. . < . ' 4
#14 GEO 1ae Jpivot graphical interface 131/ standard solution U84 OLAP @21 Weka 11lu
. a s w s & sd ¥
Standard data mining tazaINASeLMEDNINTUMRANUY UWaaWBITUNT 2 NOTFU NI

s ¢ a a o s o s o ~
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aenlumsia
JasperSoft Pentaho SpagoBI
(Modules)
Application Server JBoss JBoss JBoss
Authentication and user
profiling Acegi Acegi Integrated in eXo / Portal
Collaboration - - Dossier
Dashboard JFreeChart JFreeChart Openlaszlo
Data Mining - Weka Weka
MySQL,Oracle,SQL MySQL,Oracle,SQL MySQL,Oracle,SQL
DBMS
Server,PostgreSQL ,etc. Server,PostgreSQL,etc. Server,PostgreSQL ,etc.
ETL JasperETL Pentaho Integration Talend Open Studio
Geo-referencing Google Maps Google Maps GEO
Job Scheduler Quartz Quartz Quartz
OLAP
OLAP Mondrian&Jpivot OLAP Mondrian&Jpivot OLAP Mondrian&Jpivot
Portal Liferay JBoss Portal ExoPortal, Liferay
Query by Example - - Hibernate
Pentaho Report Designer,
Reporting JasperReport JasperReport, BIRT JasperReport, BIRT
Single sign on Web
Server Acegi CAS CAS
Web Server Tomcat Tomcat Tomcat

a13190 2-3 uaen s s auwaaefuvesiInsesgsne lugluuy Tomuzes duas

madeniidlull1a
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Wandumsihan
SpagoBlI | Pentaho | Pentaho Ent. Ed. | Jasper | Jasper Ent. Ed.

(Functionalities)
Activities scheduling v X v X v
Ad-hoc reporting X X v X v
Auditing v X v v v
Collaborative BI v X X x x
Data Mining v v v x x
Dashboard v v v X v
Document export v v v v v
ETL v v v v v
Geo-referenced analysis v v v X v
OLAP v v v v v
Query by Example v X X X X
Report validation workflow v X v X X
Reporting v v v v v
User profiling v X v X v

v
Y

o = S [y s & 4
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6. ATOUNITNIIUVBINTLUIUATUIHITIAMTNIUVEITZUY call center 1aelFaondiag
Pentaho (A framework of call center service management system based on Pentaho)

Jtan-Mtng and Xt-Qtang (2012) Y UFUD framework TndveensenuuuIEUUMNS
a 2 o g o .
3AN15MS5 IHUTNS call center Inaldaaudinsiuni lauaz s materials of a call center
. a 4 o @ Y a 9

project (dashboard) lumMsAaT1eH eonuuy wazihszuumssansms iusms 1l 1w
) o a o a Y &’,
dmSumsanszdgsnavudemswann ludugane

= T =t A T
5180sA ludINVBIMIIFTEUMsUdY 9 aglumanuIn n
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Features MS SQL Pentaho
Functional Requirements
Reporting Capabilities v v
Formatting v v
SQL Functionality for Report Creation v v
Data Visualization Tools v v
OLAP reports v v
Slice and Dice v v
Dimension hierarchy v v
Graph and Charts, Bar charts, v/ v
Stacked bar, etc.
Calculation Functions v v
Dashboard Capabilities v v
Alerting and Notification v v
Technical Requirements
Performance and Scalability v v
Platforms
Server End
Microsoft Windows v v
Unix v v
Linux v v
Integration Requirements v v
Supported Interfaces v v
Audit and Security v v
Support Capabilities v X
Documentation v v
Training v X
License’s fee v X

A15719% 3-1 uAAINs 5 e1MeLUANITAVDY Pentaho BI 18 MSSQL Server

(Muhammad Adnan Sidiqui and Mr. Shabir Mukhi, 2011)
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2 o = 7 [ dy
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- Data Sources
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- Report Parameterization
- Aggregates
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3. msamszvuazSeuiiouiTnsvanvesiinneegsia (Comparative Analysis of
the Main Business Intelligence Solutions)
Alexandra RUSANEANU (2013) iguani519uaadnsifSeuneunsusuues B
Solution Tnel¥Awesdnvasfiaztenldifiutlassad1ananves BI platform (3A210 16

=Y 1 g . A
wada uualu 5 Categories) WHAINTWN N-1

s | Eo |2E|CE a| |.,|3et
& |<E|E5/%3z |F|2|% |22
Platforms / < =L 1223 sF | & S |2 | =+ 2
Characteristics :.I & |5 %4 %8 = é = % Zc's
3 TE|wE (2.2 |0 |2z |5 5%
= &% 2 |3i % =7
= | F = &
BI Infrastructure 100 75 75 100 100 | 75 | 75 50
Development 100 75 75 75 100 | 75 | 100 73
Metadata 75 100 .| 100 73 100 | 25 | 50 50
OLAP 75 100 100 73 75 | 50 | 50 100
Data Mining 25 100 100 75 75 0| 75 73
Statistics 50 25 100 75 75 0 | 75 30
Predictive Modelling 25 25 100 73 75 0 | 75 75
Six Sigma 0 75 75 25 100 | 30 | 75 23
Balanced Scorecard 100 75 75 25 100 | 30 | 75 50
KPIs 100 75 50 23 100 | 50 | 75 73
Reports 100 100 75 73 100 | 75 | 75 75
Dashhoards 100 75 75 73 100 | 100 | 75 73
MS Office Integra- 75 75 75 75 751 30 | 75 100
tion
Mohbile Data Visuali- 75 75 75 100 73 | 75 | 100 75
zation
Mohile Analysis 75 100 75 73 75 | 75 |1 100 50
Alerts 0 50 0 75 5|75 | 75 0
COffline mode 75 75 0 73 75 | 50| O 0

NN A-1 waasMsifSeuieunsuuuune BI Solution (Alexandra RUSANEANU, 2013)

A o an v ¥ = ¢ . 2
L?JE]H']ﬂguuuﬂulﬂﬂJ']ﬁﬁNﬂﬁ']w'llﬂﬁ'lgﬂﬂ'm 5 Categories HU uﬁmwaaaﬂuﬂu
i vy v Y i LY Y g 0 w ' N~
siuuuns e ldudreg IdazuuuiasveuTdimudsanudwiyuesunas Categories ¥4

ponu1 131l Global score weight Haz Global score TagaonanIin 15 TunsaSeuion



1&un MicroStrategy 9.3.1, SAS Enterprise Intelligence Platform, Oracle BI Foundation Suite,

WebFocus (Information Builders), SAP Business Objects BI Platform, IBM Cognos , Microsoft

' iy .
SQL Server, MS SharePoint, Server 11a% QlikView Wuwanausnliazuungaiiga fio

! =2 A 2 ' L yyr A
MicroStrategy 9.3.1 UAZLUUU 88.33 911 100 HI1U18F311I1 Platform vaanensu lasaunas

] v 9
ANge 59989U71AD SAS LAz Oracle 1AY features NNAUBADIY Programming tools A4tiy

9
vsEndedllasumensiunasiuandmsumsduiiney Platform a1l

o = 4 . .
4. miL‘LI%EJ‘]JLﬁﬂﬂﬂ’dqwﬁ‘ﬂN'T;‘iﬂi]uaxuwaﬂﬂﬂiu (A Comparison of Business

Intelligence Strategies and Platforms)

. o ~ s S a a ¢ a SN Y
Mitch Kramer (2012) ¥msifsetfeusawanisiFanaiss 4 naasam laun

° a 1 a  w 4 o
Microsoft, Oracle, IBM, 118& Hyperion TagyiinsesuIe Platform UBULUADSHAANTUN LLZ%}'J'VI']

msufseien luaiuues BI Database, OLAP, Data mining, Interface, Build and Manage

eqe, . 9 [ {
Capabilities HEAIBYAFININT N-2 LDE N-3

e  Essbase API

Interfaces
Microsoft Oracle 1BM Hyperion
Relational SQL and Transact/SQL SQL and PL/SQL SQL and DB2 SQL Not applicable
interfaces ODBC and JDBC ODBC and JDBC ODBC and JOBC
OLE DB
ADO
ADONET
OLAP Interfaces NMDX OLAP DML Essbase AP Essbase API
DSO Java OLAP AR
Pivot Table Service SQL and PL/SQL
XML for Analysis
Data mining bSO Oracie9i Dala Mining AP! Inlelligent Miner Not applicable
interfaces Pivot Table Service (Java) o C++
Wizards e SQL
s Visual tools
DB2 OLAP Miner

Table 1: This table lists and describes the relational, OLAP, and dats mining i

within the

of Mit

Qracle, IBM, and Hyperian.

{ a 1 a  w d a
ﬂ'l‘W‘ﬁ -2 LEAR1TINBTUY interface 1‘14@#1“@1'\5 ] VBIRAANDUNUVIINTNGFINY

(Mitch Kramer, 2012)




Toolsets

Microsoft
Analysis Manager provides
comprehensive relational and
OLAP build and manag=
capabilijes.

Build and Manage Capab

Oracle
Oracle®i Warehouse Builder
provides ralstions! buid and
manzge capahbiftizs.
Orsclz Entarprise Maragar
provides OLAF build and
manage capabilifies.

082 UDB Data Warchous=
Cent=r (DWC) providas
basic relational basic build
and manage capabilties.
032 \Warehouse Managsr
adds addiional relajonal
build and manage
capahilties,

022 OLAP Administrative
Services provides OLAP
build and mznage

Essbase Administrabicn
Services provide OLAP
build and manzge
capabilijes.

Integration Server providas
suppon for loading and
accessing reladonal data

Address providas name
and address data
clzansing.

Softwsre Systems provides
name and address data
clzansing.

capabilities.
Extraction data Microsoft SCL Sarver M DB2 D32 1B DB2
sources Oracle InSrmix Informix Informix
ODEC Microsof: SQL Sarvar Microsoft SQL Sarver Microsof: SQUSarver
;ﬂes 2000, Excel 2000 Sybase gr;nle Oracle
ccess 2000, Excel 2 ase .
Microsog Visual FoxPro e Fhos yhase
dBas=, Paradox Filas
Microsof. Exchange Server
Micrasoft Active Directory
Additional Host Int=gration Server Orsdlz Pure Extract D82 Warzhouse Managsr None
Extraction Data provides extraction from provides extraction from provides extraction fromSAP
Sources BM manframe dats BM marframe data /3,2, and Web Server logs.
sources. sourcas. Toodls from ISM partners ET1
Oracle Warehous= Builder and Ascenizl integrats within
Int=grator for SAS provides HWC 1o p:g'afde additional
extraction from SAP RA3. ETL capabiliies.
ETL execution Proce=s—criented execution Pracess-oriant=d and Inéhadually executad E7L Procedural sequenees of
of tasks within packagss. exacution of ETL st2ps sleps. declarativa rules.
Packagad may be controll=d by Enterprise
version=d andfor password Manager.
protacted.
EIL DTS is mplamentad a5 a PLISCL swored procedures DB2 stored procedures and ETL pariormed through
implementation COM framework accessed in Oracle®i datzbssa, user defined functions rulas. Rules pariorm field-
programmatically or with (UDF). 150 prad=fined lavel cperations on source
packaged visual tools. transformasions. data. A set of predafined
rules is packaged.
Data cleansing None packaged. Oraciz Pure Name and IBM partnars Trilum Via user-defined rules.

Tapk: 2: These fabies Ma's 650 descripes the Buld ard Manage capanliisy within ME busazs Ielgente PJiatoms of Micresel, Orazlz, [EM, sna Hyperon.

AR N-3 HAAIA1T BT LIEMI A Az MITAnsUWanWBTUY1INT0IFINY

(Mitch Kramer, 2012)

NARAN]

Y

¥
Taglua1uI98HABIN1T relational data warehousing > build and manage facilities > OLAP >

UNU
¥

o 1

1 g
Tnsesgsnviaeu Tond luauivell fie Microsoft, IBM LAz Oracle

data mining > application interfaces > relational data warehouses > OLAP data and analytic

functionality > data mining

20

Microsoft § BI Platform Ainsauaguawamisalumsaiiumziamsain OLAP

A Ao oo oA . . ) ~ .. Ao A
AINTIANYAD Application interface LLAZN Data mining NANGA

Oracle i BI Platform NN8UAgUATNANY50I 1UA1M OLAP U#l data mining 630¢ 1y

seaue anua e lumsadwazmstansse luaatie i UsENIN relational tag OLAP

data
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IBM I BI Platform ﬁﬂsauﬂqumqﬁ’m data warehousing [I01¢ data mining Tuaauaes

< v A o [
OLAP Hauatije OEMed 910 Hyperion 1 1duiamsysanms msasiauagmsdsanisls

4 a 1 9 9 a o o o [ 9
Lﬂ%ﬂ\‘iﬁ@ll'lﬂlﬂullﬂ uazﬁ Disconnect FENINMTIANTUBYAUFITUWUTLUASNITIANITUDY A

OLAP

a

[
A o

Hyperion afigafie OLAP Faiilusadilszneuiidinaes BI Platform ¥oq IBM

5. a15195euien Pentaho community L8& commercial (Pentaho Corporation, 2015)

Open Source

Erterprise

Enterprise Reporting

2 For Regort Devalopars

Y Entarprise Piel-Perfact Reports
2 Hich Graphical Designer

) Wizard-basag Gaztion

Interactive Reporting

2 For Business Ysers

Y Ad Ho: Operational Baports
) Drag & Diag Dasign

Interactive Analysis
&Visuallzatian

2 For Busingss Anclysts
Y Rich Visuzlizailons
) Pawerful Anatyiics
> Highly Inzeractive

Dashboards

2 For Executives

) ¥Pks & Performanca Matrics
2 Salf-Service Designer

o

4

4

FUNCTIGNALITY:

4

) Usar /Pole Acministr=zlon
) Conzant Parmissicns

Data Integration Baslc Enterpifse Enterprise Enterprise
) GGraphical Cesigner > Graphicz! Designer > Graphical Cesigrer ¥ Graphical Deslgnar
Y Automated Scheduler > Automated Scheduler Y Auzomated Schadular
2 Shared Repository 2 Shared Reposizory 3 Shared Reposiiory
3 Team Collzborztlon > Team Collaborstion 3 Team Ccllaboztlon
) Versiening and Locking 2 Versloning and Locking 2 Versioning and Locking
Secure Data Integration
2 Integrasion with LDAD/ e J t/ J
Active Direciery

Connactlvity

Basic

) Retaticnal Dztabases
) NaSQL Saurcas

) Analytic Databases

Expanded

2 Relaticnal Databases

) Enterprlze Applicazions
such a3 Google Analyalcs,
Gozgla Docs, and Jzva
Massaga Services

Expanded

Y Ralational Databases

¥ Enterprlse Applications
sUch as Googla Analyslcs,
Gozala Docs, ard Java
Massaga Services

Expanded

2 Belazional Databases
> NoSQL Sources

> Amalymic Databases

> Enterprise Applicstions
such as Google Analytlcs,
Googla Cocs, and Java
M assape Sandces




FUNCTIONALITY
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Install, Deploy, Admin

> Automated Installers

» Centralized Administration

? Performarice fMonitoring

) Troublashooiing & Diagnostics
> Audit Reporting

> Automaied Conitent Explraticn

Certified and Quallty Assured
Software

%)

%)

%)

4

> Backup 2nd Recowery
> Sirgle Sign-on
Predictive Analytics J @ @ J
Big Data Big Data Components @ @ Enterprise Grade Big Data
2 Graphiczl Cesigner for 2 Graphical Desigrar for
Big Data Blo Data
» Automated Schaduler
 Shared Reposlory
3 Teamn Cellaboration
> Versioning and Lockirg
> Secunty
Mobile

s

SUPPORT & MAINTENANCE |

4

s

4

Maintenance Releases

%)

A

s

A

SUPPCRT & MAINTENANCE

Support

%)

Standard Support

> Business Hours Gnly

> Suppost Portal Only

) Severity 1 Pasponsa Time:
4 Business Hours

2 Severlty 2 RasponsaTime:
1 Business Day

) Severlty 324 Rasporse
TIme: 2 Businass Day

> Wamead Support
Cortacts: 2

Premium Support

¥ 24x7x365

2 Telzphene & Support
Ponal

¥ Severlty 1 Responsa Time:
1 Busiriess Hour

) Severity 2 Resporsa Time:
2 Business Heurs

) Severity 344 Resporisa
TIme: 4 Businass Houis

> Named Support
Contacts: 3

2 Standard Support
Opdon Avallabla

Premlum Support

¥ 24x7x365

2 Telzptone & Support
Porial

 Severlry 1 Respons2 Time:
1 Business Hour

» Severlty 2 Fesponsa Time:
2 Business Hours

) Severlty 374 Resporise
Time: 4 Businass Hours

> Named Suppon
Contacts: 3

Malntenance Releasas

Community Onllne Forums

A
7

Customer Online Forums

7

PROFESSIONAL SERVICES

7
7
7
4

Solutions and Services from
Pantaho and Certified Partners @ . J J
Frea Consulting Checkpalnts . @ @ 3 (with Premtum Support) 3
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PROFESSIONALSERVICES |

Ciassroom and Online Tralning

@

@

7

7

FreeTralning Seats

License Type

@

Varlous Open Source
Licenses

Yfembeddirg ina
commerdal applicaticn,
applicstion must be
avallable undar the
open source GPL licerse

@

Commerclal [icense terms

2

Commercat license terms

3

Cemmerclal license terms

Pricing

N/A

Annual Subscription

Annual Subscription

Annual Subscription

Open Source

Sulted for evaluation or pre-praducsion usa, Customers choosing this optlon need Internzl resourges 1o manage thelr own relezsz cycles, tast, support,

and add advanced capabliitlies to tha basic functionality avallabla In these community prajacts, -

Commoerclal Packages

Sutted for production deglcyments. Pantaho providas advarced and quality-assured softweare thst does not require In-house resources for developmant and
test. In addizion, Pentaho profassionz| suppors offers world-dzass technical support that gusrantess fast resclusion times and service level 2graoments.

AN -4 1aAIA5 1905 a1NY Pentaho community (88 commercial

(Pentaho Corporation, 2015)
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. wwmﬂsn%’auﬁa (data dictionary: DD)

3.1 MINAUNUINIINMS (DIM_ACADEMIC)

Attribute Name Description Data Type Data Size | Key Type
ACAD ID FHAMMUNUINIGIPING | Char 4 PK
ACAD NAME | Hodwwiamadanms | Varchar 50

3.2 15191580N1YAaINT (DIM_PSNTYPE)
Attribute Name Description Data Type Data Size | Key Type
PSNTYPE ID ey CNNYA[INT Char 2 PK
PSNIYPE_NAME | ¥eilszinnyaains Varchar 50

3.3 19 9e1891U (DIM_GROUPLINE)
Attribute Name Description Data Type Data Size | Key Type
GROUP_ID SHaEI8U Char 4 PK
GROUP_NAME G‘Iﬂ;’ﬂ 891U Varchar 50

3.4 MTNELNU U (DIM_POSITION)

Key

Attribute Name Description Data Type Data Size Type
POSITION_ID FTHAAMNUINY Char 4 PK
POSITION_NAME | Fo@uimiiaa Varchar 100

3.5 A3 195AUMSANYT (DIM_GRADUATE)
Attribute Name Description Data Type Data Size | Key Type
GRAD_ID SHATEAUMTANYN Char 1 PK
GRAD NAME | ¥oszsunisanyd Varchar 50




3.6 A1519n89/f18 (DIM_DEPARTMENT)

Attribute Name Description Data Type Data Size | Key Type
DEP_ID Hane/iY Char 4 PK
DEP_NAME Fonea/the Varchar 50

3.7 MTNAIUNWANE (DIM_DIVISION)
Attribute Name Description Data Type Data Size | Key Type
DIV_ID TREAAIUNU/ADE Char 4 PK
DIV_NAME Fodrmanane Varchar 50

3.8 A5 19Meun (DIM_CAMPUS)
Attribute Name Description Data Type Data Size | Key Type
CAMPUS _ID THAIMNENUA Char 3 PK
CAMPUS NAME FoInenva Varchar 20

3.9 arseilsuiszuna (DIM_YEAR)
Attribute Name Description Data Type Data Size | Key Type
YEAR ID sHatludszunn Char 4 PK
YEAR Wawlszana Char 4

3.10 A15191AA1NT (FACT_PERSON)
Attribute Name Description Data Type | Data Size | Key Type
PSN_ID FHEYAAINT Char 10 PK
PSN_NAME “?f 211AAIN3 Varchar 100
PSN_SURNAME | HeaNa Varchar 100
CAMPUS_ID sHAIMEUUA Char 3
PSNTYPE_ID sHalszianyaains Char 2
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DEP_ID sHane Yy Char
DIV_ID THAAIUOU/ADE Char
POSITION ID | SHAAWHUNTY Char
GROUP_ID THATIIU Char
GRAD_ID SHATEAUMTANEN Char
ACAD_ID INARWHUINNITING | Char
PSN_ Y ENTRY | 3lfidhsian Char
PSN_Y RETIRE ﬂﬁzﬂﬁﬂmmq Char
PSN_EXP Uszaumanyinu Char
TOTALPERSON | $143UYyAaINS Int




MANUIN A
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miaﬂ%»i Pentaho §'u Community Edition
1. M3 aﬂﬁ%ﬂ Pentaho §' U Community Edition
Ivunoumsanaa sade'lalil
1. a1 TnanuazAnnd Java Development Kit 7 147
http://www.oracle.com/technetwork/java/javase/downloads/index.html
2. a1 Tnanuazfnna MSSQL (W0 database platforms 83 4] Hidean3)
3. @171 11129 JDBC driver TR TR ot "l@slj‘ﬁ http://jdbc.postgresql.org/download.html
4. aﬂéz\i Pentaho BI server
4.1 Pentaho BI server L& BI platform "lﬁ}‘ﬁ

https://sourceforge.net/projects/pentaho/files/

Locking for the [atest version? Downiload pdi-ce-6.1.0.1-196.zip (800.1 MB)

Home D)
: I I _ —— e
; Name ¢ Modnf‘ed $ Size ¢ Downloads | Week ¢

[ Report Demgner 2016-04-13

mm Pentaho Metadata 2018-04-13

205 ||
m Datalntegraon 20160413 1
';"5;;..;;;;;;t;;;g;,;;e";;;,;‘”‘2015-%13‘ o
- Blg_li)ata;‘rh;n;  pteoans o . 7110 ZJ
m BigDataPreview  2012.0130 o N
;m_[_)t;s_lg;n—;tudlo oo S 51 \_j
_l__l;gé;_r_ti[)e;‘,lgn Wza;d_{L;gva_r.:;}" 2008-03-04 R 51|
;m{ﬂ..;h—;t_e;PapersA - iDDBGBZG " oln) Ig

Totals 9 ltems

NN A-1 LAAIMIANIY 1via Pentaho BI server

4.2 a1 Inaa T8 biserver ce 118 bi platform 4%

https://sourceforge.net/projects/pentaho/files/Business%2 0Intelligence%20Server/3.10.0-
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stable/biserver-ce-3.10.0-stable.zip/download Li1a%
https://sourceforge.net/projects/pentaho/files/Business%20Intelligence%20Server/3.10.0-
stable/bi-platform-3.10.0-stable-sources.zip/download
5. uan g bi-platform LLA biserver-ce

5.1 aﬂgﬂ IDBC driver lngfinaon 11§ IDBC driver /131y \biserver-
ce\tomcat\lib

5.2 uf v g mondrian.properties Tu \biserver-ce\pentaho-
solutions\system\mondrian\ A0 text editor Iﬂﬂlﬂ%&lu A1 910 “false’ (F11 “true’ W\Tﬁ‘
mondrian.rolap.aggregates.Use=true
mondrian.rolap.aggregates.Read=true

5.3 lalld publisher_config.xml 1 \biserver-ce\pentaho-solutions\system\
l.my"]é’/\iﬂl"l password ‘ﬁﬁlﬁl\imi
<publisher-config>
<publisher-password>password</publisher-password>
</publisher-config>

2. @nfa CDF, CDA, CDE, Saiku Tng14 Ctools
Fm5uRR1Y Windows Tunmisaana Crools $uiluazdea 19 Cygwin
1. aﬂézﬂ Cygwin éammmmaﬂwaﬂ Cygwin nlﬁlﬁ http://www.cygwin.com/
2. aﬂé’lﬂ Cygwin DN Select Packages Hauden packages ﬁﬂ‘ﬁ
Archive > unzip:info-ZIP decompression utility
Web > wget: Utility to retrieve files from the WWW via HTTP and FTP
3. @Ada Ctools Tasanunsaan i Tnana Crools 144 https://github.com/pmalves/ctools-

installer
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1 130 commits ¥ 1 branch & 0 releases &R 7 contributors

; Branch: master » , Hew pull request ' : ! Find file i
EZJ pamval new stable release for ctools0 Latest commit 69bc7d2 on 13 Feb
[ README et Reverted change to README txt 3 years ago
B) ctools-installer.sh new stable release for ctoolsl ’ 3 months ago

! README.txt

ctools-installer.sh is a shell script to install / update the different ctools into a pentaho installation

Currently supports CDF, CDA and CDE and pentaho 3.6 to 3.18 (and newer, don't make me update this readme
everytime ;) )

Reguirements: Linux, macintosh or windows with cygwin, wget, unzip

NN A-2 HAAINITANI 11aA Ctools

=y o & Y o 4 . {
1. dla Cygwin g2 19M1d4 cd 9 ldda Tlaimes il 11d ctools-installer.sh filvan
Yo do & A a & o A
1 Musimduivedana Ctools Al
Jctools-installer.sh -s /cygdrive/‘ﬁ@éﬂl@ﬂ pentaho-solutions 144 biserver-ce) -w /cygdrive/‘ﬁﬂg:sllm
pentaho 14 tomeat
% g’/ A o a g’/ 9 a gl/ =Y 4 =y [ Ya 4
2. ¥a391NUU Ctools ILLTUNINTAAAT LLAZABDINITAAAINUN Y ‘ﬁiﬂllll °lwwuw N
o @ s Y a ¥ PR
3. Ctools ﬂZﬂ'lﬂ']'iﬂ']'JHTﬁaﬂllwa%']ﬂ server U84 Pentaho ummm”lvxlamwmm
& 9 v J o 1 a g’/ [~ 4
Gl‘lnl!,ﬂ‘i’t’)\i ﬂTLLﬁﬂQNﬁﬁW'ﬁ’t’)’t’)ﬂMTﬂ\igﬂ LLf’fﬂ\i'J']ﬂ']'iﬂﬂﬂ\uﬁ'iﬂﬁiJﬂ”‘im
9
4. MMIAAAI Desktop tools

Desktop tools 911 http://community.pentaho.com/ 147 a9l

-~ Kettle

Report Design (Reporting)
- Aggregation Designer (mondrain)

- Schema Workbench (mondrain)
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MAIN DOWNLOADS

Business Analytics Platform >

Data Integration 4

Report Designer >

Marketplace >
DESIGN TOOLS

Aggregation Designer >

Schema Workbench >

Metadata Editor >
BIG DATA

Hadoop Shims >

. . :
7N A-3 LLﬁﬂ\iﬂﬁm’mTﬁﬁﬂDesktop tools

uanlrldanun udaraen g IDBC driver 1y TWame s
Kettle > data-integration\libext\JDBC
Report Design > report-designer\lib\jdbc
Aggregation Designer > aggregation-designer\lib
Schema Workbench > schema-workbench\drivers
ﬂ‘liﬁﬂ%ﬁ Pentaho §"H Enterprise Edition

a 2 ' . o
1. N13AAAN Pentaho 3 Enterprise Edition

by
Q oy

Stunumsaans fede il
1. m’;ﬁwammzam‘?ﬂ Java Development Kit 7 vlﬁ}ﬁ
http://www.oracle.com/technetwork/java/javase/downloads/index.html
2. a1l InanuazAnes MSSQL (W3o database platforms a4 | HRo4A1T)
3. a2 1vam JDBC driver yufiu1f vlﬁ}ﬁ http://jdbc.postgresql.org/download.html

4. @9A4 Pentaho Enterprise Edition 8% http://www.pentaho.com/download



PENTAHO BUSINESS PENTAHO DATA INTEGRATION
ANALYTICS

Windows

Windows

e ——

Linux

MacOSX
MacOSX

Note: Data Integration included with Business Analytics

Al A-4 HEAINITA12Y 118A Pentaho Enterprise Edition
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Funoums ETL laedeyaninunasdeyandanulugluuuves CsV file

u

T dy ° A R Y o 9 9 4
Tugaihinaguemseslon ladmivesnuuumsiuinveyauaymsdsvgduuy

. =]
401 (pentaho data integration: Kettle) Tnofivoyadumaesafvlugilunvyes Csv file i

9 9/
Tupoua 11l
1. daldsunsu pentaho data integration
o 9 . d. .
2. MNITIN Transformation Tﬂ&l”lﬂ‘ﬂ New > Transformation

e ToTm s smmmees oo TeTe oo T

Ffée) tds View Action Tools Help _ L. P R .
New » | [Teanstormation CIFLN ) Perpective [Databtegration -
o IS Ll S
g:: :‘:m » Model CTRL-ALT-M foc/English/welcomelindesbml Ais
Cloze CTFL-W 1
Clote All SHIFT-CTRL-W . 1
fon - | Pentaho Data Integration
Srvers. b
Save ms e =T TTT=T. o - CT - T T o cT . N I !
vt - . Welcome Meet the Family Credits ' Get Support |‘
Impart from an XLUL file QWL . . i o B o ' :
pon L
Exit I'

Get the Most o
From Pentaho }

Let us help you become
an ETL, Big Data Master.

Tutorials & Videos -

AINA 9 -1 UERarTI99MITE 1 Transformation

3. MId %’ N Database Connections Tﬂ&l”lﬂ‘ﬁ Database Connections > New



Fie Eft View Action_Took Heh

e

Penpective [Daza Integration <
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B EIERE o e
B View \ 2 Design| ‘j:f:( Tramstormatiend 83 >
b L P liDeRS NEAG B wx -
T
= [ Trmstormetions [t
|
# X{ Trenstormation1 1 I‘jl
T3 Datsbase conmectiana ] |1 2
B3 sty
03 Hom "New Connecbon Vicard
19 Parttion Clesr complete DB Cache

[3 Staveserver

T3 Kete chuster schomas
[ Dsm Senvices

3 Hadoop clusten

Drag & Drop a Step

Alsg try shilt + double-click

2l 1 2 uaasmtvenisFenasnug Ut oya

4, Lﬁ@ﬂ Database Connection

— _—
8 Database Connection

Advanced

Options
Pooling
Clustering

Connection Name:

. ConnectDB
Connection Type: Settings -
1BM DB2 " Host Name:
Impala localhost o
Infobright
hfz,,:i Database Name:
Ingres Test_DB L]
Ingres VectorWise
Intersystems Cache Instance Name:
KingbaseES
LucidDB
MS Access Port Number:
MS SQL Server ) v 1433 o
IS SQL Servet (Matvel ) A i
MaxDB (SAP DB) User Name:
MonetDB r N P
MySQL || &% Database Connection Test s ! |
Native Mon) |
Access: j , Connection to database [ConnectDB] is OK. io
oo R ?:;'"ame. 143’3'°ca|h°5' grated Security
0DBC “ Database r;ame : Test DB .Separate Scherna and Table
mor ] -

Test H Feature List |[

Explore ]

] [ Cancel J

—'

A € -3 uaaeinemsieuasiugudoys
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4 < 4 " o ) % g
i -2 lumsadunmsdeudenugiudoya Tasidon MSSQL Fatlu

Y ~ a o d” [ =
yumagaﬂ%ﬂmma%u LHEAdadNIng 9-3

5. %’ N Transformation

& Spoon Tanstomason Lichangee) T TTT TR mn T T D T T T T il
W Fic @ view Acon Tooh ey : . - - - -
D SRR _ Perspective: | Data Integaation -
B View |2 Design {7 Videome. |34 Transtorraation t 53 g
spr T taBS ‘D'll Oenp 608 B wx
.+ 3 bp
i T DauGra
| [, De-sesialize from fite
: B} ESRIShapefie Reader y P
(2, Emad messoges inpuat mm;‘”
[, Fied file imput
D, 6zP cS¥bnput
E} Genenate Rows
[, Genersie ndemn credit e
), Generste random value !
I Get File Narmes
“E), Get Fles Rows Count
I b, Get Subfoides nomes
' &, GaSymemindo
\ B, Gadstatromxn !
i I, Getreposnory names !
| JE, Getable names .
[\ Google Aralytia i i
[, W7 tnput |
{2, BM Websphere MQ Com
£2, 3MS Consurmer i .
‘,_‘,,'r,",,',t,j,f',_"",l‘7'” _ _ _ - - e —— ']
i e e L P S el
= £ o ¥ Y1 ¥
NMAN 9 -4 LLﬁﬂx‘l'ﬂ‘HT‘ﬂ’é]ﬂﬁﬂ']‘ll’é]gﬁl‘lﬂ’gﬁ']u‘l]’ﬂll"ﬁ
P o =
Flename AL X ALLPSI Loy T [6rome.]
Delimater | O [reentan
Enclosure °
NSO butfer size “30000 o
Lazy commont {7
Header row presem? [7
Add Rerame to result £
The row rumber field name (optional) o
Running in parais? [
New Ene povsidle in fields? 3
Fie ercoting | bl g

(€ Neme  Type Forut _ Lemgth  Precuion  Cumeny  Decmal  Group _ Trmtype

1 red " smng nome
2
e |
- ok . || Gahds |[ Proview |[ Cancal

! Y

= v o ¥ 9
AN -5 u’dmﬂm%amiuwauuamqgmmam

L]
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NHNINN 3-4 ‘mmimaﬂﬂizmmmzmawagamzmg

Y
a1
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1 ) =2 o =
qgwumay,a FIUDY AN

< < I o
Tiludoyatszian CsV file uazami € -5 uagasmsiaon IWandeenisasmunemy 1 uaz

get filed AAMUNEIAY 2 LBLARAD

=

=

UANYNIaDn

U u

AR 1 -6 LEaanTIBMsIYoya

U u

Nnanka

A o v
BDAWDUUUT

g311U8

&Y Scanresults

9 [srome-]
© [ wwer 748
—— — [ — - °
- - - T o
Lazy conversiont [V]
Headot row prsent? 3]
A0d firmerme to esut £
The row Pumbves Geld rame foponat]l T - T T T - T o
Runnmg m paraflen? ]
New Lnve possible in fecatc? [
., 7 LS soroterin =S °
& Mame Type Format  Length  Precision i -
1 psup S Ertet the rumber of ke t0 sampie: !
T PSNNEME String 000 i ;
3 PSNSURNAME Samng —
4 casD Stng o] 3
3 CAMPUSNME  Somg
6 PSNTVPED Saring N
7 PRTOENAME  Sowg
8 GROW D Stung
9 GROUP_hiana St
10 acso D Sung
1 ACAD_HAME Sering
12 GRADID saring |_|
13 GRap_ Hamt Sarng
u P D sering
15 0EP_HaAY Strng
18 POSIIONID String
17 POSTIOURAME  Sarmg
15 oV Strng
[ox ([ careds |[ prowm | Comcal ]
v
=y & 1 9

ua

u

Here are the results of the document scan:

| Result after scanning 1000 lines,

Field or. 1 :
Field nape
Field type

Field or. 2 :
ield name
Field type
Haxizum length
Minimun value
Haxinum value
Nr of null values

Field nr. 3 :
Field name
Field type
Hagimum length
Mininum value
Haxinum value
Nr of null values

Field nr. 4 :
Field nane
Field type

Field nr. § :
Field nane
Field type
Maxizum length
Hinimun value
Haxinun value
Nr of null values

Field nr. 6 :
Field pame
Field type

Field nr. 7 :
Field nape
Field type
Haximum length
Hinimum value
Haximum value

: PSH_ID
: Integer

: PSH_NAME
: String
11

: Aaliyah
: Austyn
01

: PSH_SURNAHE
: String
112

: Abshire

: Zulauf

o1

: CAMPUS_ID
. Integer

: CANPUS_NAME
: String

H

D ot

: mam

: 1

: PSNTYPE_ID
: Integer

: PSNTYPE_NAME
: String
: 28

T Arumsommes
: ahamh

il -7 ueraaniheems aununatoys
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AMNNINN 3 -6 uﬁmﬁmﬁlamsuwauammaamwammqgmmay’aTﬂﬂmﬂy’aw

a

U

Iaswansweuazlszinnvestoyn uazn il € -7 uaaanieemsdununateyaileinig

get fields YpatoyA

il

RN S o kO
Step name SV e input
Flename "C\lsen\Lencvo\Deskaop\CHI-5\Sample KANEW_ALLPSN.crv © [Browse.
Dekmser , © [isen 18]
Enclosure °
NIO bufter szt 5000 o
Ly conversion? [7
Heades row present? [7}
Addfilensmeto result [
The row rumber field name (eptional) o
Running in paraler? [
New Ene possible in fiekds? [}
File enceding | . :o
{7 Mame [evee Forat  length |prciion  Comency  Desimal  Geowp  Tmbpe -
{1 PSND. [integer 3 15 0 B . nane I A
2 PSNNAME Sting n s nane
3 PSNSURNAME . [sting n [ none
1 capUSD integer [l 15 o H nome i
S CAMPUSNAME  [Suing 3 s nome \
§ PSNTYPED Jinteges H 15 0 s rome .
7 PSNTYPERAME  suing B s rore W
8 GROUPD nteges 2 13 0 H none b
9  GROUP_NAME Sing 5 s rome \
10 ACDR integer [l 15 o s rone
11 ACAD NAME Sting 10 H rone .
1 GRADD binteger 15 ] s none d
13 GRAD_HAME Sting 9 s none s
u oEPp integer . 1B o H rone !
15 DiP_NAME swing s [ none .
16 POSITION D integer [l 15 0 H rone ,
37 POSTION NAME  [strng 3 s none .
1B OWD [integer [l 15 0 s . . none -
o] [Garaan ||

a Y Y
HMNN I -8 uamwmaamaamuwamauﬂa

= Y 3y A nwyy Y 1
A1NNTINN 1 -8 uﬁﬂmmﬁmmiﬁuﬂuwamﬂga Luﬂ"lﬂmﬂgamﬂmimmuum AU

o v y H g’ N
hnmsud lvilszmnuasseazideadie q vasdeyaawi ldeenuun1d viniuna preview 1o

9/ =

s & v 1y A Yo i
ﬂ"\]ﬂﬂ;l'aﬂ”lﬂﬂﬂﬂiﬂ L!ﬁﬂﬂﬁ?ﬂﬂ']\?‘llﬂuuaﬂllﬂﬂﬂﬂ']Wﬂ -9
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T m—— ENEEy
Row of step: CSV fde input (1000 rows)

] PSMJD PSNNAME  PSNSURNAME CALPUSID CAMPUS NAME PSNTYPED  PSNTYPE_NAME GROUPID GROUP_HAME ACADID ACAD NAME o (][
1 1 173000001 Asityah Véilderman 101 e 1B gadntwmrmmamnn 4304 fum B4 ufiime 1

2 123000002 Astiysh Letie 100 iname 19 gnhermavnasnn LTS 804 ussAme 2.

3 123000003 Asron Kovseek 101 e 1B enhedenmnmamnn 04 fun 804 uAURam 2.

¢ 12300004 Asron Lemie 101 e 19 nhrmmnwenn [L.Tp 804 updAmm 2.

3 123000005 Asron Otson 01 1nave 19 nhdammamnn FETP 804 uadinm 1.

s 123000006 Abagad Moscid 0 nnvs 19 ahdhermyrmann [T.T 804 updime 2.

7 123000007 Abagal Franecti 101 vrav 1 gnbuimerkhaesen a0t Suy B wAdame ES
118 12300009 Abagait Dretrich [URRTWEN 19 grhdeermanasnn [E.T I T 81 bR 2

[ 12000009 Abagai Dibbert [, 19 gnhvhermmegmnn 408 i 84 uaiime 20 ||
|10 12300010 Anagan Path 101 v 19 phdhemmmmncine a0 g B4yt 2

[ 11 123000011 Abbey Jast L p— 19 grharemmmmaiann a0 funq 84 yEgRms 2

12 123000012 Abbey Schroeder 101 v 19 gnfeemmnaain a0 fuy BO!  wAdEnm 24 ||
It 123000013 Abbey Canter 101 vava 19 ebrdammmmaimnn 2 fun B4 ufiiime 2. |
4 12300014 Avbey Quigtey 10 oo 19 yebudemmawemnn .Yy 8¢ wpdRme 2|
15 173000013 Abbey Hezheote 10 e e P u e B u3SEme 2|
16 123000016 Abbie Padberg 10 1navw B anfdetremnmnn 2 G TS 2.

17 123000017 Abbie lles 101 o 19 srhdmmmmmnamne UM fun 84w 2.

18 123000018 Abkie Trantow 101 ave B gruemsmbamnn LTI 84 udkeme 2,

19 123000019 Abbie Connesy 101 e 19 enhdmsmrEnaie 45 fuy 84 uGEn 2.

D 170000 Asbi Hohe 0 e 19 eeduearmgenn G fuy B yzEme E

2 17000n Abbiged Kerbuke 101 1nave 1 enhenermomhaman 45 funy 84 ugoRnm 2.

n 10002 Asby Abshire 10 wnove 19 grbdnmrrnatnnn LETE B4 usEme 2 ||y
2 1D00Z Aty Plannert 1001 e 19 yrhahammmBamee LE.TR 804 yiGEmv 2|
u 123000024  Abby Bembard 101 e 1% snhiemmemalrning MM Eq 804 uATEma 2.

2 120000 Abby Rolfson 10 o 19 ywhahermersbatana H€O4 fey 84 ugdEme 2.,

X 13M00% Abdel OXaefe 100 v 19 hdemromgmen a0 gy [T EI

7 1507 Abdel Uebrack 101 veewe 19 rhdmmmmmnamnn DL 5un 84 uiSEm 20 ||
B 1530007 Abdirl Ward 10 v 19 griwierrrhamnn 402 fuy B4 uSGEmm 2

2 12300009 Abdiel Parisian 101 i 19 whaharmrrmatann g 8¢ uidEma 2w
n T 2L0NNM__Ahedd, Vorrbr M 10 anFa - - A e and st LI

b — . = - 3 ] '

Al 9 -9 uaasnivedoyadIegns

svonn i

Fie K View Adion Tooh Mep
D ElERB

B view[2 Deign \m__w_—'};}{hn(mﬁml BN o
s i |(PrliDear NEHR B ws - i

H
B zadat -
=) adda checksum ]i
0§ add censanes 1Y
ED Addsequence gt
EX 2dd vatue fistds changing ’ |
[0 Caleutator |
[}, Clowre Genesmtor | |
] ConcatFrelss

EZ Get D From slave server

3 Humbes range
A, Reptace in string
(4 Row hormaser

,
7 Raw dencrmalines X
o Rowflattener . {
ED Selectvataes H
00 set fietd vatice i
[ Setfieldvalue to a constsr |
{F Sortrows

T splt Fields

201 splatieidio rows '
AE, Strng cpertion B
3¢ Suingt i
e[ ‘m N . ¢ _ - - - - - - ~ ’

A Y o A 9
INN 3 -10 llﬁ'ﬂ\iﬁu'lfﬂﬂﬂ'l‘iﬂﬂlﬁﬂﬂ‘l]ﬂyjﬁ

- Y o A 9 9 a A A o
AMNMNAN I -10 !!ﬁﬂﬁﬂu”ﬁﬂ'ﬁ]ﬂ’liﬂﬂlaﬁ]ﬂ‘u@yjaﬂ'lﬂ‘l]'é]%ﬁﬂll Iﬂﬁ]kﬁ'ﬁ]ﬂ set field (WD

[
msnansesdeya luiiiihmsnansesdeyainsuvanindeyaduigyudoya



i35 Table output

|- a—ﬁw N

Step name  Table output

Connection [CunnectDB

~ | [Edit...] [New...| [Wizard...

Target schema

© ‘ Browse...

Target table I DIM_CAMPUS

© [ Browse...

Commit size 1000

Truncate table []
Ignote insert errors [}
Specify database fields [}

Led

-

Main options

Field that contains neme of table: |

Database ﬁelds]

Partition data over tables [ ]

Partitioning field |

Partition data per month &)
Partition data per day 7.

Use batch update for inserts

Is the name of the table defined in a field? [}

Store the tablename field

Retum auto-generated key []

Mame of auto-generatad key field

|

[

[ H Cancel H

]

~ y 3/
NN 3 -11 uﬁﬂwm%aﬂmﬂmway’a
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< y 3y o ¥ a dyy 9o
1NNTNN 3-11 uﬁﬂwumaﬂmﬂmwaga Iﬂﬁlﬂ"l‘iu"I‘U’all”ﬁ’J‘Vlﬂ"IL‘UGWI”lﬂ I."U"I’s;(ﬂ"li'l\i

DIM_CAMPUS lugmdayaidonliluaouusn

o ¥ y 3
6. NIUVBYALVIFIUVBYR

(34 Yrestormation 1 &1

Jquioeops XeOoR B ws -

CVileinput

—g

canpUs

Teble output

Ml 1 -12 eaaniheamsihdeyadngudoya
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S¥ Run Options (e )

Environment Type

@ Local The transforration will run on the machine you are using.
v+ Server

*_ Clustered

Options- - - - .
[ Clear log before sunning loglevet: [Basic -] |
[J Enable safe mode
Gather perfformance metrics

Parameters \ Variables 1‘
Parameter Default value Value Description
higalical o [ L - '
i
!
Arguments (legacy)

Abways show dislog on run !

o ]
= — — —

= Y o Y Y [
ATAN I -13 uﬁﬂ\mummiuwayjamgmmaga

= = LY o Y 3 ) A A
MNMNA 3 -12 uaznwh -13 ugasndemsihdeyaihgudeya deden
<3| Y o Y A o ¥ = Y
Output (Hugtluuvvesmsslugdeya 1hims run JeyamoihdeyaInomuariigaisa
DIM_CAMPUS
PuapUMIAI19NAITOY
v A, & A deyo o Y o Y a ¢ A qyr
Tuamtiiuauenseslienlddmivainndloyauazeonuuvfag e ld e
id aa g v ¥

mswesdeyalugluuundluiia Ao schema workbench Taoflivunouas 1

1. 11laT1s41n33 schema workbench

2. a’%IN Schema
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I

g »S\chgrmWor!cb;ﬁh ) V 7 ) ) = v@a@

-Options. Windows Help-

i~

o a-) -
open DX Query

Save JDBC Explorer

Save AS...

Publish...

SchemaSampleKU.xml

Schema_Sample_KU.xm!
Exit

AN 4-14 1EAAINITI99NMITA31 Schema

NNNN $-14 L!ﬂ'ﬂ\?ﬁﬁ}'lfﬂi’]ﬂ'liﬁ%}'lﬂ Schema 1REAGN New AIHUNBIAY 1 LaIA0N

Schema AINUELAY 2

3. euAvNUg UTBYD



7 Require Schema

116

1 53 schema - Hews Schema1 (

Schema1.xmi}

P

Attribute

Eﬁmame

New Schemat

“description

iImeasuresCaption

%|defaultRole

D Database - Sample_KU (I

S

icrosoft SQL Server)

Al 9-15 weraaniven1sieudegudoya

EEhemawaisin] L
fde [df Vew Qpmes Wedows lielp

—_— Database Connection X3
—/ =
ESENEHE {
| [Ganesat Connecton Karae:
] schema - fiew Schemat {Schematxmy . Agvanced
= - " . ons lcuse_xu
! o wg fuorscu Q || |PER
L@;,_};“’kaﬂ_ifﬂﬂvif}_ _.| | [Poowms Cannacuon Type Setungs
|craste: ! ama.
g screma - . g ASH00 = 'Haﬂllnm.. _
AtrRute [Apache Derty Joczhost
e | Bottand ntarbase Datzbase tizme:
gesogeon _ ___| Catpont ntmis B [niinasbinsiio S,
PasUTesCangon Exasols ‘Sample_Ku !
etaeRoie ExtzaD8 | instance tiame.
Feenud sou ‘ —_—
|Genanc database S
\Greeapium | Podramzer.
e saL ez N e —
2 !
;| Usertiame:
5% D82 Message Box [~
intovnght
intocrma @ Comrectien 1o vatabass [CUBE_KU] s OK.
linares. —_— Hottname  :locoBiost
#roess, Pot 11433
[Katee (J0BC) ] Database sgme : Sample_KU
ooeC
gt

Test

]

e

[on [ coma ]

[J vatsbase - sampte_teu ucroson SQL Server)

Al 9-16 weraaminemsiyoudegutoya
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Y A

1INAWA $-15 udasmiinensiFeuaegutoya Tae1if Option > Connection

S 4 1 U Li v a'
nniwhmsiFeusenugudeyaiideans uaaIran i 416

Yy a o &
4. ﬂ'l'iﬁ'i_’l\‘lﬂ')ﬂlmghlﬂmu"b'u

RS

flo Ed1 Vew Qptons Viodows Hep

5] screma - tiew Scema (Schemat xm * - -
A R e AR RENENE
S e o g

"Add Dunension Attnibute Vatio
[ Hiew Schoma

Add amag Set £
Add User Detred Foacton  bresCapion
Add Wrtual Crbe Role
AddRole

Asd Parareler
Add Aapotations.

2|
s

[J ambase - Sampie_wy (ticroson SGL Server)

MW 9-17 LA M T E3 19871

INANN 9-17 Uaaaniinen1s a9 Tae'lin Schema > Add Cube (Wa¥i11s

v g
a$efadawi Idesnuunld 91n1iurinis Add Dimension 1102 Add table Taga15199ayad

1911un15 Add table ADA1514 fact table S1UALBDIAUTAIAIATNN 9-18 LAZ ANN 9-19
NI RICH]
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Ieo £t Ve nrmus\"mws oo
-|a !3 BHE:

L e K ]

(5] schoma - tew Schomaz {Schemazxmiy®

@A Elae wle o5 e Ao 4 ole win's

1B xschema | \_;J Cubz

e;m-’# Add Damensios zun‘ln“ o _V‘!hl- -

Aaammnmungg TR
“alezz_te -
ArlloTeIn AL o o &

Aad Hamed Set

HAcd Jakee i A5

Add View

Atd mkne Tabie
Agd Annolaboss
Delola

Faciname rus! 2e ool

[ pautase - sarapte_u (uticroson saL server)

AT 3-18 taaansvemsade lamusu

5. ﬂTi’cT%IN Measure

Ele Edit View Opti

[ =]ele] [&]

5 Schema - SCKU (ScnemnsumpleKU xmp* !

BRI

el 2 Ko e E T

@ xSchema ‘|;|7 _ ) _ . Cube

¢ @ XCUBEF

Value
Add Di i ICUBEPERSON
; Tab| u‘
Add D on
T fk D ddmeasure - §
& A ot agac tlember
| d
& 4. Dl Add Homea set

o- _)1\ Dig Add Table

“ )k DU Add Viesw

)\ o Add Inling Tabla
o- .
Agdd Annolations

o.
j ~ D pelere
- )k Du_DEPARTIENT

] W 1ol
E] Database - Sample_KU (Microso!t SQL Server)

ANWA 9-19 UAPIUIIBMT A5 Measure

Cute mus! contain measures
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) Sehema Woskbench - -+ b i8Sl
fte [oa Yaw Opuom Wroows hew
LY 1 -falol@! [
[ serema- sdm;mmsmwmm - ’ dn ®
T
0 Al ol e =[S ] [ BT 2 JENE
3 scvoma U Heasure tor CUBEPERSON Cube
¢ @ cusererson E’* Altrste - Vaie
; [E] vants. FACT_PERSON leoscriton _ o :
o A ow_scaceuis Bogreaster 1 Fom
Ueiun, — hoqprason
o A ow pouryee ormadteg =108 G
> J, ow croupne | Eade prteger =
> J. ou_posmon [asaon [TOTAL PERSON
o J. OM_GRADUATE pestte G

> J., Du_camus
o A ow_prason
o 4, Du DEPARTIENT

- Q forireRsod

1 0 5]
D Database - Sacgie KU (hcrosoflt SOL Server)

NN 920 LLﬁﬂQWﬁT%@iTﬂﬁ%L%ﬂﬂﬂl@ﬂ Measure

NN 9-19 HEAINIDNITA319 Measure thipyiimsadeaniuaz lamusu
Beoudeouda ¥1n3 Add Measure 10835180 2198AUD9 Measure LAAIAINTNT 4-20 FIF1UI50

o 3 o 7]
@enmamura lugiunuais  laamunoey 1 wazidenziluuuvesdoyaninanomy 2

6. 119 Publish Schema

T T ety O S
ew T
Open
Save hSompiertiamy) o . g
SaveAs . i T l P
] "2 e[S 5[ 4 1‘:. RO
<] rasasure ror ‘CUBEPERSON Cube — T
Seaema_Sampie_Kitami P Vote
= Fame OTALPERSON
5 hoon| Eess i
o J. bu_acxoEuic ta3e gator o
. Emu.s-msou
& 4 pw_psmere o ST =swaco
o J. DE_GROUPIE Saipe smeget
o formater ]
> A, om_posmen Faon TOTAL PERSON

> A, 0% GRADUATE sl [
o L ou_curus
> A ou_omson
o A ou_ozeaanuEnt .

 TorpER

q ™ T 1»
[ petatase - sampto_ku qtcroson sat servan)

AN 9-21 UAAINTI9901T Publish Schema
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2INAINN 9-21 LAAINI199AS Publish Schema Iaetliayiinsas1a Schema vo4'la
& a 3 A ¥ . . 4 4 ' w
wusuazaias G eudeondl 9110 URINS Publish Schema s l¥asaiFoudny

A 9 s Y '
PAC L‘W’rﬂﬁi'lx‘li'IEN'I‘L!LLﬁ%LLﬂ‘IﬁJﬂiﬂﬂlu‘Uuﬂ@uﬂ’rﬂ‘l‘ﬂ

7 Publish Schema

—PentanoC‘re_dentials T T e
© Server URL: '

1 Jnttpinocammostsosoipentahor vl |!

i
|
i
!
i lgpr
|
i
i
'

Admin |
2 Password:

. Publish Seftings— - - —— —~ -~~~ e

.Pentaho or JNDI Data Source:

lsample]

Register XMLA Data Source !

Remeimber these Settings

3 Publish Cancel
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