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# # 6282066726 : MAJOR INFORMATION TECHNOLOGY IN BUSINESS
KEYWORD: Secondhand Phone Retailing Business, Business Intelligence, Advanced Data
Analytics
Thanee Teeravanich : DATA WAREHOUSE, BUSINESS INTELLIGENCE AND ADVANCED
DATA ANALYTICS OF SECONDHAND PHONE RETAILING BUSINESS. Advisor: Asst. Prof.
AKARIN PHAIBULPANICH, Ph.D.

COVID-19 impacts the whole world and causes economic downturn causing consumer
consumption to be conservative. Secondhand phones become an alternative for those who
want to decrease their expenditure under the crisis. In any business, customer information is
important and necessary for business understanding and getting new perspective, from which

the organization can derive business strategy for dealing with the changing situations.

Data Warehouse, Business Intelligence and Advanced Data Analytics of Secondhand
Phone Retailing Business project is then developed for such purposes and it consists of main 5
systems: Sales and Profit Analysis System, Market Price & Cost Variance Analysis System, Warranty
Analysis System Social Media Engagement Analysis System and Social Engagement Forecasting

System.

The systems were developed by using Microsoft SQL Server Management Studio 2017
and Tableau Desktop 10.5. The developed system will assist the relevant stakeholders to see
overall pictures and to analyze the characteristic and behavior of Thai online consumers in
various dimensions clearly, which will be beneficial to their strategic planning to response to

consumers’ need.

Field of Study: Information Technology in Student's Signature ......c.cccoeovvevniennns
Business

Academic Year: 2021 Advisor's Signature .......c.cceoveveerenn.
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walulagnldlunsianssuudmitlasinig “adedeya 5598303y uazmsimezvideyaty

o A

guasgsiafuaninsdnvidiefetiones” dseazidunriwm13nei 2

A15799 1: walulagnlglunsimuiseuu

#1u Software

SrUUUURNIS Microsoft Windows 10

%UUfﬁmmig’m%'aga Microsoft SQL Server 2017

wisesanldlumsiaunsyuugsnegaaser | Tableau Desktop 10.5

wisesleldlumsliasgideyatugs RapidMiner Studio 9.9

#11 Hardware

weUsTLIananas (CPU) Intel Core i5-7200U (1.60 GHz)

PUILAINUIN 8 GB

Hard disk 256 GB




1.6 Ustlgwinaiainaglasu

Usgloniiiandnaglasuanlasenis “adsdoya §35fadanior uagn1siasievitoyadugeves
gsnamUaninsdnnieteteoans” fine
lunasgufgaiu inliazaindenisinludaseiiligusmsanunse

=D

v [ [

1) voygagnannuey
Y Y Y
Inzideyaliieuaysingy Wethunldaliuay
2) guinsanunsadiaszvideyanisueuasilsduninsiuuarluseasidealaviuionaiuag

unsdndulanaununagnsle

anusahnfinlduseleviieusulsanagnsnisuielaegaiussdvsnm
3) Jusmsaunsadnseiladeniinasesiuyuvedudiarnisivasuulaesnanainlansly
ansnnazluseazifealaviurenatiazaiuisainveyanidunldvselovliiosuus

o

nsrvIumMaLieuImsaunulaegaiuss@nsnm
4) guinsanunsadnsgaimgvesnsuituduiineldteulunisiuuseiuvesd udlandluy

o

AN

q

ansuarluneazidealdvivdenalwazarunsniiteyanfiunldussloviiioy

nsrvIumMssulseiuielignanlasuanuielagegalaegnedivssdnsam
5) JUIMsansalinsefEngagementuazdnuauzvasgunmitgnldluinietnsdinuvesuitnla

VusenauazannsaindeyaniduieduaiuEnsagementlingaiius@vann



uNnn2
AAHALAZLUIAR

a o a

TuunfiagnaidwunAni v1un lgdmsun1SHRILILASINIG “Aa9Uaua 5509992588 Warns

U q

a v

Anszsiteyadugavesssivniudninsdwidededoass” deldunuuiAnfiediuadedeya (Data
Warehouse) wwifiniigliugsiadaaies (Business Intelligence) Lunfiniieatunisiiasigvideyaduga

(Advanced Data Analytics) winaaAgaiunisassmuulunsvinung (Predictive Modeling) Lag A

A A

\WerfugshandndasiaUaninsdniliefelioass

2.1 wurRaigafuadedoya (Data Warehouse)
2.1.1 Anuvanevasafedaya

adsdieyal (Data Warehouse) e g1udeyavunslugjuesesdnsvidonienu Sufususutoya
NngruteyasruvauUEa U visisundnedmiving1udeyaufRnts (Operational Database) uag
g1udioyadu 94 nouenesdns (Extemnal Database) Insdeyalundsdoyaszgnunldifioatuayunis

Andulaumsnuresfuims narmzmadudeyaiugubitussuunuiion1suimsaudu wu ssuy

o

atvayunsdndulauazsyuugniduiius \udu lnerdseyassiinadnuazione 3 Ussnsiail 2

1) Subject Oriented 3an1suUslATIETIAINLLONY
mneindadeyagnesniuuiniiedatuldluusasitlonmiiauls luldiulunnmsmaurienseuiunis

wiazogslpeianizimilousngudeyaujifinsluduvemeazidundoyaiasdaivlussuuiivana

' '
a ] a

wuufazuananiuluauanuiesnsidnumeuiuadWoyasrlidmnudeyailifidmiedeiu

a wva =

nsUszananaieatuayun1sieduls luvaideyadurzgninulilugiudeyaujifinisminiidu

U

LWIYYRINUNTEUIUNITNINU

[ =1

2) Integration #3an 1T TUnTlLAE

= oo o A

foliindunmudnvuesiiddgyigauesndideya fe mssiunudeyannuaegiudoyaufifinisdd

o

N W

s wagmlideyadiinasgiuieddu wunvualifiddmudsvesdeyaluidonideiubiduwuy

LA IN UYL A

Lagsdoya (Data Warehouse). [poulatl]. Aududlotuil 23 naneu 2564, undsfian -
http://chilchil.swu.ac.th/wiki/index.php
2 siannszuuadedieya (Building a Data Warehouse). [eeulat]. duduiiotuil 23 nanau 2564, udsiin :

http://www.it.kmitl.ac.th/~pattarachai/paper/DW_Nectec Benjamas.pdf



3) Time Variance #3aanuduiusiuiia
wnefistayaluadetoya ssdesdaiiulnenmuatisaneld lnssrduiusiunisaniugsiaves
miegsitu insglunisinduladiunisuimsadusesdideyauioudioulusasrina uiarqn
vosdoyaazitosiugnueanauazieyausazgaannsaisSeuiisuildmuunuvesiam
4) Nonvolatile #3eauiaiesvasioya
vnefedoyalundstoyaazliiivadsuntason lidaudumsifinfudeyalml niemsuiulgaudly
Foyaruitussqogud glémldifissnadnfedeyahdu
2.1.2 am{]ﬂaﬂﬁuﬂﬁﬁayja (Data Warehouse Architecture - DWA)
annenssundsdoyaifulassairannsguiliosueiiebiidlauunAnuaznszuiunsvesadadoya
g SddasiluudredsdoyausazsruvenavsdsUuuuitlimoutuld Welimnzautvosdnsiiug el
drutsenousneg anelu DWA fiddy leun’ (gﬂﬁ 1)
- Operational Database %38 External Database Layer ‘Vl’mﬁﬂﬁ%’ﬂmiﬁu%yjaiuis‘ummﬂﬁﬁamivﬁa

uwndsdayaniguenedng

- Information Access Layer {uduiifliUanen1sfnsorulagnss Usznoumesisawisuazsonsdws 7

Tflunsuanmaiielinszilaeiiiniodiots Wuinannglildfaseduadstoys neludagtuniesdie

o
o A

ﬁlﬁ’%’ummﬁauLﬁ'mﬁuaaﬁﬂﬁm%’m #® Online Analytical Processing Tool #38 OLAP Tool Fadu
winddlefiiaruannsalumslinsziiidudou uazuanstayaluguiuuvaneils

- Data Access Layer \Uudauneussausening Information Access Layer U Operational Layer

- Data Directory (Metadata) Layer Lﬁ@iﬁL%’ﬂﬁ]ﬁﬁaaﬂaﬁdwﬁu wassdunsiiinanuslunisiSonuazi
Joyaveinaatoya

- Process Management Layer wmﬁﬁ‘ﬁ'%’mmiﬂizmumimmuﬁwm

. . . & a a & v al Y ¢ ' A
- Application Messaging Layer \luflawdawisnmhilunisdteyanigluasinsiiumaaietie
- Data Warehouse (Physical) Layer LfJuLmz.ﬂ'ﬂLﬁU‘i’fmﬁaéuaﬂﬁd Information Data wag External Data Tu

sUnuuhguinsihisasBaneule

- Data Staging Layer Wunsguunismsunly LLaxﬁﬁau‘jamn External Database

* anndmenssuvesadstoya (Data Warehouse Architecture). [aauland]. Aududlotud 23 AaAL 2564, unaadian -
http://misdetail.blogspot.com/2007/07/data-warehouse-architecture-dwa.html



Data Staging Data
Sources Area Warehouse Marts Users

Operational Reporting

Syslemn

Flat Files Inventory Mining

'
a

g‘U‘V] 1 Data Warehouse Architecture *

2.1.3 nMseenuuugutayadmiuadedaya
Wnstigniaualag Kimball Tul a.a. 1996 3en1 Nine-Step Methodology Ingisn1stiisuann

A1SDBNMUUINNAIUY DUTNLEAID AL TTUVNUVDIDIANTUI BLSUNDNBE1INTLIIN A1A1U15N (Data Mart)

v v
o & v Y

Tneideanuuuudaraudniaugs Taumsududuadstoyaresesinslutuaaiing dstunaurt 9
funouiineandoadsd

1) fMnuanId1usn Aenisidenitazgasandiunsnvesssuunuladie wagszuuauladu
szuunuLsn lngesdnsazdosain Entity-Relationship Model (E-R Model) 71523158 UUUNNTEUUY
03AnslY ileuansnaideslosesudarszunuogistaay wagdsidesrdsddumadensyuvauiag
Huadandvusniu fafeiiieatos Ifud avdfosamnsainueenulditunuaiifons Tnseglu
sudszanadinmualiuas fosmautiymnisssialiunosdnsls dafunidundn usnasaeduves
szuvauihneldidngesdinsle wu ssuvnune Wusu

2) fwiun Fact Table w099 6uin Aormuniomudniimsaniduvesaduniy Tnsmaidon
Entity %80 waznszuunsiieatu Entity ﬁ?w] 20n1191N E-R Model vos036ns Wuninefvinaenly

Y

1517157084 Dimension Table N1A53zilnae

3) ANUA Attribute fianduluusiaz Dimension Table fansimun Attribute fluanwiossue
srwaziBeaues Dimension ¢ il Attribute 8y Primary Key pasiluanfiduwald nsdiidadnuns
NIIMEIEnL3nal Dimension willewfiu e Attribute Ty Dimension tuasdeaniloutu
NnUTENS Lwiﬁ’uﬁhjma]%LLﬁlmﬂzymmﬁmLﬁusﬁaaﬂasgw%au guiungANuuAnAiuTaslayAYALAE Y

Ygyniidadunisafiazdinisld Dimension Table saufuluusag Fact Table 19 110udasdl Dimension

8 v ooA

4 Data Warehouse Architecture. [ooulati]. uduiilotud 24 AaAu 2564, WnAaTiaN © http//www.sql-

datatools.com/2015/09/data-warehouse-architecture-and-multidimensional-model.html
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fanand tmgLsen Dimension Table a NwaEkUUL 71 Conformed wagi5en Fact Table 71 Fact

v
Yo

Constellation L31@13150A%UAT0A109115M4 Dimension Table sauulgsadl
- wdlalgnlunsaz senuazeenuidenadesiu

- @ansnasadnsnlunaidiedula

- amnsaitrfeendanivlnegiaungusun

- @NTATIVTINANE NSV | DU IRIB

- anansneenuuuAdlayaT il

4) fvium Attribute 19uulu Fact Table Tne Attribute nénlu Fact Table 9531970 Primary
Key Tuusiag Dimension Table uananiuds ssanunsndl Attribute A ndudug Usznouagdae Liu
Attribute ﬁlm”mﬂmsﬁwmmmLﬁ'ym(?fuﬁmL{‘Juaw%’umimasﬁaa Attribute 31l Fact Table 158ndn
a8milein Measure nsAnmun Attribute 4lirnsavidon Attribute Afunadlalld Wy Wuimddonse

Taflosiay Wusu wazliasiden Attribute Alilifgitasiuiilavnuas Fact Table Asnaulasie

<

5) AaAuan1seualesulu Fact Table Aanisdafunlaainnisanuiadmdu Attribute Tu

a

Fact Table fausinaganunsamanlaann Attribute due Anu Msiliiielinnsaeuauiiusyansnmannaiu

v
o w

anunsavhaumemunsiiisduiswnlifesdumalniviomns Suiieuisenudidouredoya

TunisamAutneiany

vy
o

6) \Tauradue Dimension Table vidlffialifldauisaldaundmsnliegrdfivssdnsam

Wz inAMUTlaa 19 ludIUsNgY

7) fviunszeziantunsdaivieyalugiudeya lnsersaudunsiafiuiiowasszezig 1-2

T S aUIUNINTY TUBEAUAINNADINITVBIBIANST LLBIaINBIRnIhAazUseLANTAUABINISIUNTSTALAU

B

v vy
a avy o

Toyasisrinianiu ieliluegduarudnduniedeninunlunisandugsiedidedunney 2 Usznisn

v
o ]

waulauardrAgdmiunsesnuuu Attribute luisoswesnsiniudeya dail

o

v a v & vw a o a ] ~ v & = ]
- ‘UE];‘JJaV!QﬂﬁmLﬂUI’JmuLﬂulUMﬂLﬂﬂ‘ﬂiymmimu %ﬁaLLUﬁsUaﬂdauus] ﬁ]’]ﬂLLﬁmwiam‘ULm

- Wensu13UkuuIAYes Dimension Table 1lderaindaymnsiudeunyaswes Dimension 8e1atne

e

8) nsfnmutgminisildsunlasues Dimension 9819919 Ao N1sLUABULEY Attribute U049
Dimension Table tiuldudadsnansenusatayatagiuues Dimension Table lnganunsauuslszinm

voslgymniiala 3 Ussian el

- iansewiuteyalvsllasdeyaim
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- 1AnLspesalnse Yulu Dimension

o
o

- inspasandnsanwazluddunuld

9) fmuadasidunisesnwuuiunmen e ligliiinmnuazaniunisldnusazainsaninu
T9oe9lUszanTnInElan U159 9 TUNBUAINTULARAIINUISMES LD Faaz Ui avuausIufudu

nmvedniItayaratesrnssoly

2.1.4 mslanezideyalundetoys’
nsiasizideyalundsoyad 2 Ussianlvg) laun Online Analytical Processing Uag Data

Mining &slufiiazvenaiisluaiuaes Online Analytical Processing

1) Online Analytical Processing

Online Analytical Processing (OLAP) Aon1stdaiAu (Query) L‘ﬁaé’um%a;gaimé’a%’agamﬁau
Tugrudoya mauadislidulugiudeya usnivinluadstoyaunudl 2 aung Ao Ausuazaiy
AsouRquUasToyaTaIsiTeglundtoya Wundumaluladiignoonuuusnifieiinfeloyauasines
FoyatanizAa (Ad Hoo) wuuldnauviui ased1ufiy OLTP: Online Transaction Processing Faonde

wialulaggutoyadsduiug

(Relational Database Technology) @31 OLAP aginilauiuyunesvesdeyagsianaieia s

afuwmAluladgutoyavanedii (Multidimensional Database Technology) sissesatedatlalvimadia

[

WuguluMIAMUINKEEN1TIATIEY JudunfeIn1sveennaATuN1gIna Inswonndindu OLTP T4l

N3a$19 USuuse visefstoya detugiutdeyaazgnaanwuuintimangauamniunmsusulusenisgsia

U U q

drunenndiatu OLAP azgnldaulaginiiasigrinagduims deieenisteyaansaumangnsiualid
szAvgaund1ildly OLTP anfildu seniesiunenauatsdudi waiiui Wusu lnegrudeyadsgn
U5uUahuu Batch duinazanainuaneq wimaglinisatuayusiunisiesziungldnaisauegi iy

Aatuguteya OLAP Jallanumsngaslunsiinsievideya

2) dnwauznsdnnudayail OLAP awnsaiienld
sUkuunsIaLivteyafisissdnsnimiley 2 wlafl OLAP anunsaiadeyals

- udeyaidsdunius (Relational Database)

SRR a3 mnsues. adsloya. [eaulatl]. Aududloluil 24 ganaw 2564, Wadixn : http://th.wikipedia.org/wiki/

RG]

e
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Ingluudrszuunulszandinisdaiiudeyauuu Relational Database Management System
ez Data Warehouse ﬁﬁmi‘-{‘]’mﬁv%’agmmu Relational Database Management System & 49199%3

lpssasnadeya wuu Star Schema uazen99zilulevia Normalized waz Denormalized

- g udayavaneild (Multidimensional Database)
Foyafidnifvlugrudeyanareiforsnangrudoyadeduiué viessuunutiagiu Insazudas

nsdaiudeyals Tnefllassairsnisdaiviuy Amay Tnealuudagrudoyavansfifazsoslvansnig

Feudeyaadlugrutoya lursamiafiesnuior wioygwlivatsq au ihdundeyalunanfedtu

wieflaziufeygnlifundoyaiiieogauie,

2.1.5 Adiimsiasannouairendedoya
desmnnsasuaindioyatunldifieatvayunsinuresesdnsiusduiosdialide
Tunisasyuamiaa a7 awnsafaeenundudaiiuld wu alddredusnsauas serduad uas
Infrastructure duq fsududedld drwmldsealiduiitu wlanuddyogramnn Wl Mdussnui
Feluresminensyaravesasdng waznaiildlunisiamn fududossdnsinauloasndetoyaiuud
asazfiansananudululilunsasrdeyaliussaunnudiiase vail Poe #1L@ue The Big Eight

158 8 Usenisnmshianvaula lnedsigavidensail’®

1) Mvuadminedauniuresnisasessuuiivesnulussdng willounisneuainudtvily
ATaPnIzasuAdlayaternneuratesnns Nigldreidminefidents Tneasasdeudmuneiloansn

& o XY o ‘:4' v W v v ' o
WUANYANBUDNYINTALIY LWE]IMV]@JWWH']I@LGU"Ist\]Lﬂr]MﬂJ']EJTJQJﬂu

2) ¥harudilaganilnenssuvesszuu wislidiutaundlenseiu lufidwuneds Blueprint #
wana E-R Model saswassyuuanuidilafinsetuilimudullfigdu

3) wealuladildasegluidefivnzay faduvowhiiuwezauendglunisGeud Hedvane
suieniaund wenduwad uaviAdetne onadesinsnaaeurariinausunounislnuass

4) fuaudeadidesimiduanlunismen wWeswnfiutauidnunandiuanusumelulad
ansaume uiluilonuaseq udr End-User \udunudug vesesng saudwndusdredeiiosld End-

£% £

User ifudwesnudnaniumauisdusdulasnis

5) fuiaundeadlalassairegudeya deshilaldifuiandiladuogsfifnnuuanety
seinguteyauifinisuasgudeyaatvauunsdnauls

6) Winsiineusu Tngasidunisiineusuneudalasenis Tnslamzegdanisiineusnieiu
wndnsilefiasdnsasliiun faloradumsfineusumnuidndane

7) msnyaansfisszaunsallunsiannedadeya ievimihiduginnslassnsuiodlu

p9AnThilAilUszaunIsaliay 019 nUIne e uTEIgyuariusraunsaliuilagnzagIe iy

Welun
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8) Wiunsuagldnausteyalundoyadesaunsassuslade Inedldaansaldnulasged

Ysz@nsnn

2.2 wunAnieafugsiadaades (Business Intelligence)
2.2.1 ANUNNNYYDIFINTDIATLE (Business Intelligence: BI)

Business Intelligence (Bl) w3aszuugsiadaniey Rossuuniendueensiuasfignianndudsdiols
Tnfuduvenevessyuunsianisansauma (Management Information Systems) awsuiduaiosiiely
nsiwseiteyaildiAusiunulilusdadeya Taonsadnasyddyesnaindeyadiuiuumeana uén

Wnawelugduuuianunsaidifaasidilalaie wu Tuguwuu n15@s Msvisenu a1519 n3ml viouwsu

o v a

7 N1571A5189IN19ad A W eatduayuNITIMNY NTARAUIILANITUSMITNIUVBI VTS HIUN S
Uszananaeaulailliadasizs (Online Analytical Processing - OLAP)® Tutlaguuiilusunsuniasiu
Business Intelligence Alvldonuanglusunsuuaziiniswmuieg1emaiiles 817ty Tableau IBM-COGNOS

way Oracle WHusu

2.2.2 99AUTENDUYRITEUUTINVIIRTEL

@

ssnadnseslugnvenniadiomenumelulaasaumatasgaadsnuieldlunissiusindeyasn

a

waadeayafiunainszuvansaumeige drndiesizimegaadulnduasaumeanidlduszasdaud

U

naTuay Welinisvieuussanuthmunenisninuvessnadnsesdsuseneuluieesdiusenay

3 dou Tfun (Fagudi 2)7 Buydunses)

'
N

1) YALAT

Ll

aailolun13fe (Extract) wuaa (Transform) wazunidn (Load) Teyainiesiioynildui

dnfuludearudeinisteyaanizegslilydeyaimunuasiddyfedeyandesnisuulildeyly

Callp

v
a U g

wiasleyaliediunmun n3eleyatazdigyvthiAnuendeyaianiz g lhenisanynunasdeyan

Y

4 v !

s Wedayauanunastoyanidsiuilminanuuansslutowinge Wy vwnvesdeya dnuas

sUBU Asduiasesile ETL agvinisiaiuazeindeya (Data Cleansing) wiialvideoyaininuauiiase
donmdasiuvisiun neuazihussyasiiuiiseniiadseya (Data Warehouse)

[ < v '

2) pdadaya (Data Warehouse) luiidnifiudeyaunmnanunastoyanieluedns Fefifessuy
ansaunaluseuUfuRng waseyaneueniiduimsiiuindinudndudeddlunsmaunsdaduls
Y93 UIMS Uazdoyadiuyana (Personnel Data) 1 Toyaiidusmsduiinlidmitlunisinanures

AuLee Yoyamantiurzgniundnnseslviegluguiuuimienagynaudidingey (Analytical Data) anuil

6 Lanansusznaun1siewivn Information Technology. NFUMWUMIUAT : YPWIAINTAINMINENEE.
7 wi3ausn undunses, Business Intelligence fun15UsMs 1Ky wazdnawl.[eaulat]. dufuiietun 24 gaiau 2559,

udafisn : http://www.jba.tbs.tu.ac.th/files/Jba137/Column/JBA137SrisomrukC.pdf



14

v £%

Husmssieansldl adsdoyavzdugrudoyad miunsiesieiienmdaanuniieg Wy n1suszananaid
AnTgsiuuueeulail (Online Analytical Processing, OLAP) n13viimilesdaya (Data Mining) wagssuy

ansaumedue [Wudu

3) gamdsuiiion1sinTed azsznoulufegadidanunatyadidsiiaginisinseily
Usziduiumnsnmannvanefulugldazidenyaddsnunmuiidomnisanly suldun
- gadrdanulunmsdamaesau nufinmsiiauensnuannsaeuawilildinisaianisallineu (ad
Hoc Query) iwEJmuﬁﬁwLauaﬁﬂ%LﬂumamiﬁwLﬁumumué]’aﬂq%ﬂﬁmLﬁumummmawmamu ERlEE
Aamuadimngvesmssudunuididny msiauessnuinazegluguuuuveansmiiienliiie

Anunlaldiernu Dashboard Agldanmnsaidndsinumiinivldfidnyili

a

- MsUTznaNadslATIzRLuUeaulal (Online Analytical Processing, OLAP) Lflu‘qﬂﬁﬁﬁwmﬁﬁhaiﬁ
dldndinneideyaiinnanedsdeya nmslesizideyaiiaduuesssdunisinseideyavaielif
(Multidimensionality) titegaelvig e ilaueuiudoyaludadnlufifisne Wunsasuanudilaly

A0uUNSallALINTu

- meviunilosdeya (Data Mining) 1uyamdsmuililunmsiesgideyaiiiedumanudusiusluseming
Yoyaiiliinedinisfunuineu vieaansalfuuinou msldunuddninoudueiaazaiieni
IiSeulumsudsiunansiinssiiiniaueannsiuniesteya Wy msieszsiiiedaussinngndn
NSAUMINGUUDIGNAT NMTAUMIAN WSS ONGANTINVBIGNALULFAZNEL NMINGINTUNGANTIUVEIGNAT

a | av oA ' P '3 I [
o133 ludnisnsenlid wu msdelnsesing (Jusiu

Source Systems Data Storage & Aggregation Presentation ‘

Direct operational reporting
1 Operational
Ms E— | Reports
" Product Portfolio §
naneg = Segmentation Data Z
== Details ® Mart | £ Analytics
- s ETL  Operational 3 = B M
Data Store @ — s
Marketing 8 Supply Chain/ E & .
- ’ 8 Logistics Data Mart | . | Dashboards
ETL @ SR D *’{k
4 Logistics ) “ e L
Demand = s 3 | z
Planning B “Master | 2 Finance Specific Data 2
Reference 2 Mart | Alerts
B Data/ < = »
= | Sales Conformed W 2 § ‘
Forecasting, Dats - Dimensions 2%
& Planning Z= O Scorecards
=
& Metadata, Security, Encyclopaedias (i

U7 2 09AUsENOUVRY Business Intelligence®

8 . . . 4 v od oo od  d
29AUTENOUYRA Business Intelligence. [aaulal]. dudulioTun 24 gatau 2559, unasin :

https://businessinformi.blogspot.ru/2015/09/business-intelligence-business.html
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2.2.3 ALAUVIITYUUTINADINIEL

1) Hreifindnennlumsdndulaliigndeatarsnirandeyaiisiey Tneiiunmuvesteyaiifneunis
Andla

2) andunuitaduduuazialunsdfedeyansdng siluiFesnmammenuiigdou viensuansuadeyaiivi
Judsedn

3) Tanldne lélisnduazdosdammuifniugudeya

2.3 wuIRANEINUNTIATIZRTENATUES (Advanced Data Analytics)

Y Y

Data Analytics A N153tAT1gsideyanie wWetieligsivaunsaussaingUszas tnedoyai

‘=|

leivistoyaluedin Jagdu saluiansnensaldeyalueuan wieldlunisivunnagnseneg deya

@ a

wianilfolludeyafidfiyvesgsia sizanunsaldadsinenmliiugsiald’

Tulangadagtuuday ulinsifiaduvesdeyalutSinammasgrssinsamslugluuudoyaids
las9a19 (Structured data) wazdeyaidlasasialiwiueu (Unstructured data) 3nuvasnielunas
neuaNesAns wazmeanuimivewallaglunsdanudeyalulagiuriliesdnsamsaivieya

Iludnamnn daudssnuddgfeanuanunsolunissivsiuuaznisiniiudeyaegnefivssansam

wieliesAnsideyaifosnsulssiananarinsziiielinayarifiuniegsia '

Uszinyues Data Analytics'?
1) Mylasteyauuuiugiu (Descriptive analytics)

WJumsiasizinadnsainnsnseiiniee endegradu Jadeiifinanengfnssunmsdndulaves

anA1 NITBNUNTVIEY WioTBnuNansiniuns Judu

9] % o

®Data Analytics Apasls drAgyiugsialulagiueeiils [eeulay]. dudwdloTui 24 ganaw 2559, unaaiun :

https://thewisdom.co/content/what-is-data-analytics/
0508 qwéﬂwqq. (2561). Big Data e ozlsfiuwy. [eeular]. umasiiun https://medium.com/@thanachart.rit/big-
data-fie-0zl3uuii-18e5d946cf06

! Data Analytics N335 T98N afid. [oaulatl]. Aududlouil 23 natau 2564, unasiian :

https://mandalasystem.com/blog/th/54/data-analytics-27082020
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2) MTAATIZALUUNYINTA (Predictive analytics)

[

Junisdmszilagihdeyafimeiintuudilusfnuimeinsal viungludsiimawziiatuluewan

AIBKUUTNa0N9EaR n3en15ld Al walulaglygiussivguirislunisiasizideyaly Big data Ml

Y

FIUIUNNUAIFANE

3) MTAATIZLUULTITAE (Diagnostic analytics)

v & @

Junisdwssiiieldeduieisanmnuesdafitinu manuduiudvesianysene endiogiay

'
a o

ATITIANUAUNUS TEUIN9LBAVIEABAINTTUAWASUAIUNTHANN NATed AR e anu 8L ALTUNS ©
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anasviseld 1Wudu
4) nMyieszsikuulianugzi (Prescriptive analytics)

nsnseiludnuasineudedaududounniian wszdunisnensald dimdsaziiatuiion

anve Tof veldy waviiIewedsseriant 1l eItes e A LUsINYS aLaRNNANENA

=2
>IN
ho}
()}
-]
=
Zo
[as]
Zs

Faszrbainlunisidenusaziuinis asliradnsidululusiansdadnag

nsaiugsislutatuwsazesdnsiiitoyaluldlunsiiasgvideyaBusiness Analytics)iveiiia
Tonanisgsialunansszau lagluszauiugiuazidunisvinBusiness Analytics Report Tuszazaaun
aafnsdinsiamntifeyauyin Model Tu 4 guuuude’
1) Predictive Modeling
Wemsvhwewsnisallueuian 1 Tugsia E-commerce 83dnsau1saasne Model Wievinue
a a 1% Y o s v - S o ' 1% o
Pattern ¥aangfinssunsainvasEldnuidrvuiuleddunisdedudi Feanusauilugnisadelusiudy

wieslalvildnungudanaidadulatodumlaieiu

2) Data Segmentation
Aonisideyafiflegulseandunquamuainuadiendsiurestoya Wy n13v Segment vos
anAme1evihliesdnsnungugnangulmdaindeyainsl viliaunsauimsdnnisgnanlafivssansainann

Ju

3) Link Analysis

@ 1 o

Aan1sUsINgUUTesinUstudeya transaction MAnTunieuiuves eg1aiitudfny wunisv
Basket Analysis Aililagneninis@edunn A uailnasdedun B selaue WosiAnTIATIeNTayaIuny
v o eda ° | a o « & P U a v "o a v
Auduiusiinzdillgnmsuimsdanistu2ises enisadelusiutudu A uag B Ay uag N151edu

719 2 iedludwruanlnanuiiean traffic Tusuen

2 funfidn wsmaundu. (2562). EP.4 | 4 wadadiasgridayaiiiulonianegsna.leaulad]. undsiin

https://www.youtube.com/watch?v=VkhCSYuKPLs


https://www.youtube.com/watch?v=VkhCSYuKPLs
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4) Deviation Detection

Aonsnsranuteyaniiniuleuuuluainngs wu n1391 Fraud Detection tomguuuun1svi

(% o

2.4) wnAneIfunsaisuuulumsinng (Predictive Modeling)
Aonguvounaiafiiinguszasdifieldadramauuulunisviuie target class adalunguiliiu
Supervised learning iemsisuiuuuiifaoulungy Classical Leaming lnsdnwaizddydeilumaiai
T¥teyayailniifineduniiil role 1¥u target class 1 Aodutl nanAennY row 3o record lutogayailn
wiedldTunisszydnaudn row dundneglu target class la wumnududoyaiietugninaasind
anémneuldunisseyieatuss nstseduindu wils” @easunuriinue) vie wilide” (sl
F1szAsUMUAIYMUR) Wiaz row avdseneulumedeya attribute thS]SUEJaqﬂﬁwLLGiasﬂuLLasﬁmﬁﬂaé’mﬂﬁ
fi role 18y target class ileldlunsssyignénaududu vila vie nilide”
ﬁ'ﬂEJEJ'N‘UEJdmﬂﬁﬂluﬂdu‘lﬂﬁm Decision Tree, K-Nearest Neighbour, Naiive Bayesian Classifier,

Bagging, Boosting, Stacking uway Random Forest

2.4.1 Decision Tree'? (U%ﬁqwé)

Humeadaitliinadnsludnuuzvedasiaiwiulsl Suflefidoyaiidesnsdanguiozinudnumy
sine vesdeyatuluifisuiudunduduliaunssiinaradanensdsifondurestoyafindouty neluy
fuldfazdsznouluselnun (node) FausazTnunaziinadnuazidusmaaey Awesdulsl (branch) uan
fernfdululsvesnudnvasiignidenvaasy wazly (lead) Fududsiiogarsanvosiuliidindulauansi
nauvestoya (class) Arenadnsitldannisiune nuaiteguuaavesiuliiZoninluunsin (oot node)

lassaisvessulddndulanansiaguiz

age? I root node
\_ senior
youth . 3 :
; middie_aged branch
node ‘ student? \ ( "ccs\ credit_rating?
i ST
no / \ ves fair / \ excellent
loaf — — ot ——
( no ( ves ( ne ves )
N’ S — p—

JU7 3 lassafeuliidngdula

B pfuen Uaigns. maiinvszavsnmmadaduliidadulavuyadeyaildauga IneTBnsduiiudmegnnguiesdmiu

v

Joya nsdulsafindumeiide. [eeula]. duduilotuil 23 nanaw 2564. uvdsiian: https://ph01.tc-
thaijo.org/index.php/IT_Journal/article/download/72840/58586/
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sulddndulatidninanuaunsnveinisinnguves wiavaudnuaesetadassialuil

1) Gini Index Afivsuaninudnvusrseladelaais wn uldilunudnvarlunisudngy
Gini(t) =1- . [p(t)]

2) Entropy faaaziuvestoyaiduafiuen

Entropyit) =1 - Z.Nu [pl(t)]log, p(t)

'
o a

et Ae AANvueiinuInAY Entropy

o

p(t) Ao dadiuvesduaNITNVeINgY | AUUIANNINNIVUAYDINGHFIBEN

2.4.2 Multiple Model Learning'*

v
o v

lunsdanisrudeyayain Ao Arunetelunsaiedeyayrinvany o Yandayansau a

o
(Y £%

wenfiu laglidayayarninatudauadeiuwdlimiouiu lned3nsidnldlunsdudayans duyn
a o oA %% A v Y] Mo A oA .
Wenduielilateyanatsyaiindeiuualimilouiy As Bootstrapping

Tun13vi1 Bootstrapping mnteyadsiuusznaumie n 15Aesa 11a¥ld8n sduuuuldaulunns
af1deyayalvdielvilidiuiy n ispesawiniu nd1fRedeyaisnesnlzgnguiuun Tuiiniiteyaynlv

wnldruludeyaynnsuaintududeyaisnasaiaes wanhgtunauanaunsensludeyayalnidiidnuiu

o
£ o v ] '

Wi n LsresALaIRaveANTdl FaEneAINNINIARIAUILIARSAIUTDYAYARIIUALQNENNINNTT 1 AT

U o9

iaa o s

Tuvariusseesaludayayaninuensazlignduias duiusasladeyayalmindduiusaeiawiiv

Y 9 Y
Tayaayansiulagdisaesaludeyayalaiaiundsunlimiouiuisnasalutayayndaduns 100%

U

¥
aav a

wintialunguiinsuauileude Bagging, Boosting way Random forests

2.4.3 Bagging'

o
o v

Bagging £831131N Bootstrap aggregating Tunsvia Bagging ﬁﬁa;dammw%aDataset ﬁLLﬂmﬂugU

1Y

7l 4 axgnguses Bootstrap aulsyateyafindefuuslimieutusiuau m g (m iJudaifidmua
Tnerfiasrsiuuy) mndudoyausazaelu m yaazgnldiiu training set dufuassiuuudaasyinlifld
AU m iandeya

m 7o Fauandluzud 4 lumsthdauuy m dlulshueduisiay record fisndosmaiuneasgnaads
input Tfuswuutie m faegldRungasnunitsduy m predictions 3o is1enaaznanléin fuuuusias

3% vote 11 target class vosfoyasnesauuazilu target class ln Tunsdifineduind role 1Ju tarcet

1 lonansuszgneumaauinn 2603691 NMsAunUeiaLilazNiuvilestoyatugs
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A

class fUsyinmdu discrete, target class AlAsUTIUIU vote Mﬂﬁqw agfieIndy final prediction 210
YAUDIFwUU aglsinuminAeauuidl role LU target class fivszinniu continuous AfildsunIs

vote wievieaNfmLuuLsazdvzgnilumaade uwarlddu final prediction 91ngavesFUY

Dataset

Learner
m

JUN 4 madrauayldanu Multiple models 71a$1373¢78 Bagging

PeTUnEUMSYINNUUTUsEANSANALAA1nA15IY Bagging BUAUNSASAILUUALABIN
ToyaYALAYT 1AI1NN1TAA error MANIIN variance TudluuiiiaanYavesiuuuinaInnseuly

1%

%’ByjaﬁﬂaqﬂﬂuumluL‘VmE]uﬂ‘u‘Via’WEJ‘U@ﬁNVHIM‘UWUENW’JLLUUNﬂ?’mﬁWNWiﬂIUﬂ’]iW’mWEJ“UEJ@JGIUE]‘N’MGW]

LLG]ﬂG]’N’«JWﬂ‘U@;Jﬂﬁ‘QﬂNﬂV]ﬂﬂ’N

agtlsinnuifieosinlaeniliudiduuuunagiidngnadiedae learning algorithm wieaiu

[

fatuUsgansamilaainnisld Bagsing agldlaiinainnisan bias Tudauuu insiglidnsiudsuidas

unlaludruves learning algorithm

2.4.4 Random Forest'

'
a= a o

Random forests Random forests 1udanesfiufinmuinesanain Bagging laeifindunouves

Y

nsfmuadauiuUsiavdudeniiieldlunsi one step look ahead #3eagdsiissialuinduaiaad

a1

m Falaesiluaziintesninsuiudkusianuanaunsalals (M) Asudnauin nadelunisaendfas

v
=

adatuUsazgndutunliluntsi one step look ahead iieidoninsuuslaainduusianundignduld
svanunsalilunmsduundeyald pure wnitan iefaviduusdinananldlunisdofisaie M
wiARveINIsiMUAA1Ail m dewal’ decision trees fladretufimumannnansand st ioswinly
A153%11 Bagging ﬁiﬁﬁéfumsvgﬂé’h (M 61) Tun15%1 one step look ahead Tumsaensusaadivenisadng

auldudazdu fudslainnuausalunisduundeyalad M3eduundeyauditongudeyaniiniy
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pure) sfnazgidentng dau decision trees fildduultufiaradiondetu deitldnalududunda
MNAUUKTE models Tu multiple models dAuAa18AGIAUABUTININ N1FTIUIBUBS multiple
models Avgliuanansainn1svituieyes model Weaunuisisagldlausylegiainnisyin multiple
models Winfims nsimuamasit m azdmalifuusiianuannsalumssuundeyalusefunanegdl
Tonagnidenldidu internal node

oglsAmulunsdvesiudsifinrmauisalumsduundeyasdausiindudsdananazgn
Fonibunildu m fudslumsuanfawsiazads fuusiuntaglignidonmsredinagdiuusdu Tum - 1
fuvsiienadmuanmsalunsduundeyaiiang

AatiueRvrasuladn Usedniaiwues Random forests Yuagiiv 2 Uady Ao

® Correlation ﬁ'ﬂﬁa ANARA 8N UVBY Decision trees 11 Random forest laainn Decision
trees fiAuAR 18 UNTe & Correlation g9 & aWalwl Random forest fisedngninlunis
Funesas

® Strength afie A MgNABIlUN1MIUBYEY Decision tree fioglu Random forest Inegmn
Decisiontree ﬁa&ﬂu Random forest #A1ugnAeslun1sviuIege zdanalit Random forest 4

Usgavsnmlunisiuieas

2.4.5 nnsUsziiiuna (Evaluation)

Tauszandnimass Model Tngld Test Data latirluTu Model Alaainnsusuuasafieg n1svia
Re-Feature Engineering L83311N13W115841310 ATIMKIUEN (Precision) AMN#AD4 (Recall) wag

F1 Score \ieidanguuuu Model Mivanzauiigalvifiudaya uazduiin Model 13ldnu Ferwanun

7N
precision — 1
recision = m
Recall = e
O ETPY RN

Precision X Recall

F1Score = 2 x Precision + Recall

lag? TP fie Yoyaviuisudignaeuileliieuiua1as

U

FP fie Toyafiaglurasudliilunsvinne

1%

FN fia degaiivihueuwsiligndeadiefieuiuaass



21

2.5 uurAnneaiugsnadUanInsAwiliefiedianas (Secondhand Phone Retailing Business)

a

gsnaveldnaunsalinisdeansinsauuaudugsiananuiiaulaliosninlagiunisdeaisves

uywdudAgeg1eBliinasdulnsdn Wsans wasivefonuds lnsmzlnsdnwiflofodutladuddy

v
o

Muennilenntafedvesyed annamaluladinilasunsiauiensuaussmiudsinisvesusing

'
=

WNLINTUDERBLLDY Lazfalin1TAimLIvE1ELATUIBANLINDTDISU 19U LATT184G B9A1AINEIENT

A oa

nsldnulnsdnidefatiuunnduieliiudumalulad dnviamgfnssuvesrusla alin1siensesilons

v
=

WINNNAUGY 1 LATDIIBRTINIETY

'
N a

wennillutagtuinissudsdayaiunsdwiliofomiuanniustvsdeilomainssuvasuilan
Pfunslddeseula msgfitvieaduiflerumansdmidedotieduladeuindmaligsiatfivwaliy

v

Wulnuiuedrenaiiioamnl udedrslsinudnsiotianuaniunisainiaiiuasugia n1sdsenn uag

=)

wuRltuNsUAsuLUaIawmalulal Feenvdenaliusenvurraani1savangle@ns s9u19n1sUSUAIv0Y

magshkazasslivivion1suystulugafdiaansdmanagsnala

£
a [

ssnaduwevangunsainsdearslnsauurudugsianidnisdadsgaiiosandugsiailasu

a aa o

Uadpuinainnisdaasuuleuiuvesniasgiierfiuuleunsiasugiafisia (Digital Economy)naanaunis

A

ve181A59U18iUINN36/4GuagnsiUadinsdnnidliefesulnisaumns Mobile Device d51Angnasiadang

Tiddedldlade

' v oiyda

supiuldngstatifiunumddglunsdardouasvgia uenanidaldnilidinanuduey

)

yosaululagiuiinnuazanavisuindu vnliauludwmuiinsfinded eansiuldieuassinga dnsvi

Aanssunanedmatsegesaniudiedy saumidaduladedfydmsunsugiauazdnulneglugaulouy

o

\wisugianasa(Digital Economy)iiinistweluladdeasuildlunisdniiugsialidifeing azainsings

o

FawiltuvesgsialazannsovensdunusolUlusuiaanuuwininsiawimalulagnvivads 3073

1Y

(Life Style)vosaugulmimihwmalulaginldluginUszdriuiuunntuguiu® (hsuimungsianisen)

15

a o a

neseayagsna nsumiwngsian1sd.gsfiafeuangunsainsdeansinsauuay. leauladll. dududloTun 23 nanay

3

2564. UaTiu: https://www.dbd.go.th/news_view.php?nid=469412997


file:///C:/Users/Admin/Desktop/IS/Greenbook/15%20https:/ph01.tci-thaijo.org ›%20article%20›%20download
file:///C:/Users/Admin/Desktop/IS/Greenbook/15%20https:/ph01.tci-thaijo.org ›%20article%20›%20download

22

K]

TA59851999ANTHAZNISANINIY

TuunilagnanitiaseTResdng lassasneesdng nsalivnuvesesdns laudadgmnintuludagdu

v
= o I3

MinTuivesdnsfilfidunsdfnulunsiauw “adsloya s3ivdaniey wavnslinszideyatugeesgsnam

Uanlnsanyidleneiloans”

3.1 UseIneenns
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3.3 NSANAUIIUVDIDIANG
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3) fuivnshlannseinsgitidefifinadedunuuesduiuarnaudsuwlamesamnainlding
TunmsamuatluswaziBonliiudenan vilwliaunsathdeyaiifunlduselomiiieusuuse
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4.1 N1SAATITATZUY

4.1.1 auaudRndesnislaesiavasseuy

lassnsadetoyanagsrvvatuayunsdndulavesssialiuinisaudyd 218 wasuinis

Nl dauaudindeanisiae sy fsl

1) miaﬂﬁiaﬁwﬁ"ff (User Interface)
nsAnsesEninalduiuszuUHIUFULUY Graphic User Interface (GUI) vinlidnesonisldany

wagdldnuanansavianudnlassuulae g

2) msysannsteyalineligudeyainisdiu (Integrated System)
sruuiiannIuldinssiunudeyaainvie gy Mnerdeundanulifiinasgufeatiu
wazaglu

c v

Futayalfediu ieanugndeavanaugdou azaintumsldinseideya denelitinUsslovl

ALY

UsganSanlunsaduanuredesnns

3) Msadenungavguuazrainiane (Flexibility and Diversify)

o £ o v o - a 2 o v S
szuuiianduiinsdavisenuieldlunsiiesgilitugldaulumanvaigsuuuy niluguuuves
am
wHu I lugUiuUaeg wagasnansnateya lunainviatedd wielidldeuaiunsadmaeideyals
wianNvay

v o '

yunosluwsazdfuazaiusn Drill down 30 Roll Up iendeyaluszdunieg auAufeeniIsued

U U

g

4) Msuanansinseiiugduuunidilalddng (Simplicity)
sruuitRwYuansaLanman1sineilieylusuuuundilalaheieligldanudilateyaldetia
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5) Ms3usIutayauazinliegluguuuuunsgiuiheniu (Data Integration and Standardization)
sEuUNRRUTUaITTIUTINTRYan ey agensedansratsuwas In ey lugunuuansgu

Wiy ieAnuazmntunTiinszvivoya

6) Mmyanzidayaluzuuuuiiannsaldauuasianudilalidte (Usability and Simplify)
sruuiimuTuansa i seideyalunaedfinuanudesnisvesgldlatuguuuuiianunsaly

NukazyinANUdlaledne

4.1.2 AMUABINISINYALLDEAVDITEU

Y a a

NsHmUITEUY “Adedeya 551999838 LATN1TIIATIEY TR AT U YT IATAUEN

nsdniiletaileand” Usenaume 5 s¥uudas lneils1eazidunvadkiasseuunatl

4.1.2.1 S3UVAATIZHNTVI8UAZANLS (Sales and Profit Analysis System)

WUsEUUaNTaumeANInvin i 03 tAs ¥t auasanv1s USUIauie FunuY1e ALIevtIves

U 9

WNNUVIBLAZALITUALLENAINYINIAT §NAT YDV NRuEUALaENTnOL Tnsuandaya

a ==

wWisuisuiudmunefnmuald ieliduinisnsiviseenvis USunauie dunuue Auentives

Y]

winnuneuazilstuiuvesusEnieenagnsn1suesduslvidmlstuiusiugean
K1Y (Users)
1) NTIUNTHIANTT

2) f3an1sehevy

3) {3nNsHednTouALUSHIIUAMANELAN

e

4) NInNSENYTRULYL

e

@

5) fannsEe Uy

AIDINYDIEUINS (Management Questions)

1) wwilidugene suvuuesasilstusuvesuisndusgisls
2) soameuazilstusiudlodisuiulmineduegials
3) gnanngulavisels Usinaneuasilstuiulviusemasiign - dfian n sudu

a v

4) nauaudtarineels Usunavewasilstuduliusenasiian - aniige n dudu
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5) goanansvielavinseld Usunawieuwasmlstusuliuienaiian - svian n sudu

Y 9

[

6) AMUANLITO NSV VBINLNNUVIBAE A UNEMTNYIn TN s usgnalsTutisianila

'
o a [

7) wiinaurgaulavinsgls USunaunewasmlstuduliuengaiian - dnige n dusu

q

8) AsIeAUEnTNURInTnuYIsdulUua NI sUS TS o Ll

$1891UN5IATZH (Analytic Reports)

1) Seunliusenyis funusuasiilsius

2) Meinnginauniasenneuashlstusuisuiudhne

3) Menudnduduneld Vinamewasilstuiunundugnén

0) Tenuinduiusld Vannmneuaslstudunngsdud

5) Menudaduiuneld Vinumsuasiilstuiunutominsy
6) ENUBATIREANUAINITALUNTVIBRAZA LBV VB INETNIUUTY
7) S18NUIATUAUATHANNNTALUNTUB LA AU BN VBINTINAUUY

8) 1PNUIATITINALANAIINITINYAIUNYNTNVDINUNIWU L AU UN U VDIUSEN

3iA (Dimensions)

1) 3fALIa (Time Dimension)

v
Y [

ARnanddrrutulunisiasie el

U (Year)
Imsu1a (Quarter)
Wwau (Month)

FUat (Week)

ﬁaqmzﬁ (Customer Dimension)

¢ o

fiRgnAmaautulunTieTen el

Ve (Gender)
439878 (Generation)

9% (Occupation)

1599991197115018 (Channel Dimension)



o

ARvpamen1svedannutulunsiasey fall

- ¥8a119N115978 (Channel Type)

a v

4) fAnauduA" (Product Dimension)
ffnduaudnfidwusulumsinsei fdl
- §va (Brand)
- Sqlu (Edition)
- & (Color)
- “IwAUAT (Memory)
- A5 (RAM)
- R (Size)

o

5) TRWUNU (Staff Dimension)
Tanhauildsudulunsinsey g

- wHUn (Department)

- Fowtinau (Staff_Name)

o '

6) IRORIIAUNYUTNVDINLNIIWYI (Commission Rate Dimension)
ARgRs1AUIrTvRINENNYIedanuIuluNSIATIEY Al
- dns1AMIENEN (Commission_Rate)

A19n (Measures)

aneudl AN Aa5uY
1 Sales_Actual ganvy (V)
2 | Cost_Total AUYUUEY (VM)
3 Sales_Quantity USuaune (mie)
4 Sales Target gonveving (nue)
5 Gross_Profit Target lstudutmang (v )
6 Commission_Actual Fuenthue e iintugse (Umn)
7 Commission_Target AMUNEUNVBINTNUIBAUNUNVDIUTEN (UN)
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fiardananisaiusunan (Key Performance Indicators - KPIs)

YT i fananisdiueuman N13ANUIN

1 ﬁ?i‘i%u@’]}u C)) YamAUY — éfm/lusmg
(Gross_Profit)
Fresue: flstusulurisnamis

2 | filsdudusevaing (Un/mihe) gOAYY — AUNUNY
(Gross_Profit_Per_Unit) Usuaung
fresune: Mlstusuaderemielutiaianis

3 | geavngseng (Un/miae) doaune
(Sales_Actual_Per Unit) Usinang
fasune: seaviedsieviglutisnanil

4 | Aunuveiendlg (ULn/muie) AUV
(Cost_Per_Unit) Usuaunng
fasune: Funuineiedsievielurisnainil

5 | Shsrrilsdusiu %) HOAYY — AUNUVY

( : ) x 100

(%Gross_Profit) YoanUNY
fesune: fevazvesilsduduifisutusenelutnanants

6 | dnsmadulnveseonvie (%) gonv1elutagtu — veanglutiaiainaunii 100
(%Growth_Sales) ( gonveluTNIAINOUNN ) %
fasue: fevarvesnsildsunlamesseaviglutlagtuiisuiutisaainoumii

7 | Shmsivlmvesilsdusiu %) fﬁ’ﬂli%uﬁﬂuf]%;ﬂu — flstudilugrananneunth 100
(%Growth_Gross_Profit) srlsdusilutaanaineunth %
Fesune: Sovarvaanadsuutamesilstusiulullagtuiisufutasandeunih

8 | dnsnsiAulavesnunug (%) suuuglulagiu — dunuuiglugiiainounth 100
(%Growth_Cost Total) ( suvuvslugIsIaneumt ) %
Fesune: SovarvaanaAsunlamesilsdusulullagtuiisututasandeunii

9 | dnvmasinsvesganvigsailving (%) gone — goavielliviang

(

)xlOO

ganv1eL LNy
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A10UN A dananisaiiusunan ANTATUIN
(%Variance_Sales)
AN85UNY: SpgazvaNan1ssanveisuiullmnglutIIanile
10 | dnswarevearilstududetvuiey Alstugy — flstugutihvine
. —— X 100
(%) mlstuautnuie
(%Variance_Gross_Profit)
A105U"Y: SoarveNansvesilstusuisunumanegludisiainia
11 ATUNYNTNVDINTNIUVIEAULN N YSunawmng X 8nsiaunenin
YDIUTEN (UN)
(Commision_Target)
AN95UNY: AUIENTNVBINLNIUYIENATUIUAUNENVDIUTEN
12 NSNS EULAVDIATUNLALNUDS Aueniseminnumeiintustdutiagiu — duewihveminaureiiiaiudsdutaatouti
o 0 fruneniihweminnueiiatusssutauateunii
NUNIUVNY (%) % 100
(%Growth Commission)
ANasUY: TogazvaisiUdsulUaivesreninvasminnugludagduiisuiuiiiaineunti
13 FNSINAFNNUDIATUIE RN Y BINLNY AuenthmemineumneiiAniuas  — Awneuivemiinaunemanusves3sn

eRavvug (%)

(%Variance_Commission)

(

ANUNINTITOINTN UM UN UN VB IUTEN

>><100

ANB5UY: S98ATVDINARNUDIATUIENTNYDINT NI UV TSUNUNUNYDIUSEN LU I8




lunadayananeild (Multidimensional Data Model)

SUN 6 TunadayananelfvadssuuInsIEinIsuenasils

Y

Y

Time Dimension

PK | Time_ID

Customer Dimension

Year
Quarter
Month

Week
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Channel Dimension

PK | Customer ID

Gender

Generation

Occupation

Sales and Profit Fact

FK | Time_ID
FK | Customer_ID
FK | Channel_ID
FK | Product_ID
FK | Staff Dimension

Product_Dimension

PK

Product_ID

Brand
Edition
Color
Memory

RAM

Sales Actual
Cost Total
Sales Quantity

Sales Target

Commission_Rate_Dimension

PK

Commision_Rate_ID

Commission_Rate

\4

PK

Channel_ID

Channel Type

Staff Dimension

PK

Staff_ID

Department

Staff Name
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ARINYBEUIMNS JlY wAzT1891UN15IATIER (Management Questions, Users and

Analytic Reports)

A3 3: ANNUVRIFUIINS 1Y waEI18UNITIATIeivessEUUIAT BN sUewasils

ANNYBIFUIINT

(Management Questions)

g’ﬂ%’ (Users)

$189UNITIATIZNR

(Analytic Reports)

1) wuiltuganvie Funuwe
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ag14ls
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2) fannseheney
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2) fannseeuny

SUNUIATIEANAUANAYOAVIBLATATLS

JuauigunusdmLng

3) ngugnentaviiseld Ussna
Meuarilstusuliuiemgs

ign - Afian n Susu
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89U U UTIELA USunauuienaiils

TUAUAUNGUGNA
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[

ign - Afian n Susu

1) ATIUNSHINNNT

2) fannsegy

89U U8R USunanewaiils

TUAUAUNGUFUAT

5) ¥aan1ansunelaiisele
USunaunewazninlstusula

USENgavan - mfign n sudv

1) AIUNIHIANIT

2) finnsheune

N8UIRsusUTIEle USunanewasiils

v
o

JUAUANLYDINIAITVY

6) ANUAINNTOIUASVIBVBY
NN UVIELASANUNLNTVDS
winauvedusgialslu

PIWIATNT

1) NTIUNSHIANNT

2) fannseheney

SIENUIATIERANENTOIUNITV B AT AN

YIYPLNVBINTNI U

7) winauveaulayisgls

USunaunewazninlstusula

'
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US¥ganan - fign n Sudv
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1) NIUNTHIANTT

2) fannseeuney

PNUINDUAUANUANLITO M UNITVNUALAT

UYNUVDINTNIIUY

8) NMSINYATUNYNUNVD
winausdulumunaeives

USENUS o bl

1) NFIUNTHIANTT
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2) NannSHngny
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Y
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189UNFATIER AR AT TaNan1sAELIUKEn wazliR (Analytic Reports, Measures, KPls

and Dimensions)

v
Y v

AN5799 4: S189IUNTHATIEN ATA MITIAKANITANTUNUNAN LasllR V9958 UUIATIERNITU8LaT b

F18UNTAATIZN

(Analytic Reports)

A19n (Measures)

£
3 o

A IANANTST AU

wan (KPls)

1A (Dimensions)

1) $7897UWUITI

ganuy fﬁuﬁqummas

1) g9AUY

2) FUUIETI

1) mlsusu

o

2) MlstuAufunLIe

1) 1@

2) 999N19NNSUY

s18le USunaunne
waznbsTuAumY

nNauAUA

2) FUUUIETI

3) USuneuwny

2) dnsilstudu
3) 8M51N5HHULNTDY

ganNUY

lsdud 3) USunauane 3) Smsrnlstudu 3) @uAn
4) FUYUVIETI
5) AuUYUIEHaNLY
6) 9nsINSIAUIAUDS
YOnUE
7) 9ms1nsiiulaues
s dugu
2) SIWNUBATIIRE 1) YanUY 1) 93 INaANNYDRAUIY | 1) 1Ian
WANANEOATIBNAE | 2) AUUUIETIN solvung 2) 99919A15918
Mlstusudteuiu 3) ganveLnung 2) 9 HaR19YBanIls 3) Aum
Whvune a) Alstugutmang Sudusiotimng
3) FIUUIRDTUAU 1) gAY 1) flsdusu 1) 1A
38l USuauwe 2) AUNUIYTI 2) Samlsdusiu 2) gnMm
wazilstuiuny 3) USundune 3) ens1INSRulnUeY
NALgNAL g0AYY
4) S78UINOUAY 1) yanUY 1) flsdudu 1) 1A

5) S1891UINDUAU
s18le USunauwne
waznbsTuAumY

POINNINITVIY

1) ganvY
2) FUUUETI

3) USuneuwny

1) mlsTudu
2) dnsilstudu
3) 8M51N5HHULNTDY

ganNUY

1) 1ian

2) 999N9NISUY
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F18UNTAATIZN

(Analytic Reports)

A19n (Measures)

3 [

A IANANTS ANLlUU

wan (KPls)

1A (Dimensions)

6) SNYIUIATIEN 1) Ysunauae 1) 9n51nsiAulaves 1) 11an
ANuEINsatuns | 2) ATUIENTNUeY YOAUY 2) Wilnau
YYUAT ALY winnuweiietuese | 2) sasilsdudu
YDINUNIUUNY

731894 UAU 1) ¥9AUY R31NLAULAVDIAN 1) 1A

AnuEansalunsve | 2) Usunene YYNTNVDINTINIUYE 2) WHNU

LAEATUIYNTUDY 3) AUNYULNVBY 3) 9NTIATUIYNTN

WHNUVE WU AT

8) S18UIATIIHA
LANANNITINYAT
UYPUYDINTINIY
PIUTYUAULNUINVDS

UsEn

1) Ysunauang
2) UYLV

NN UVILTANTUDSS

1) ATUIERTNVDINTNU
YIYAUNUNVDIUTEN
2) SRTINAFVBIAT
YYNTVDINTINIUYE

O IRIRE T

1) 1ian
2) WHN9Y

3) OMTIANUNYNLN
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4.1.2.2 Ss‘uu’iLﬂi’wﬁﬁmﬂmﬂLLazwaﬂ"NmiUisu’lmﬁ'unu (Market Price & Cost Variance
Analysis System)

WusEuUaNsaUMAN T AV T U 8TLAT1ZY DUANALANFA1ITENINIUSLUIUNTAUNUA T DU YL

Y 9

WaZAUYUATIULTUTILAATUITI NAUANAITENINAUNUINIANTN18NAINTTOULIUUALTIANAIAYDS

a

InsAnsilugasaamils Suunaungududuazndnau debiguimslddunuimalunisifwuisnig

Y

UszanaunsaumuAgeNkTilaraunsaUTs U UTIAN e AUAUYS

L4 (Users)
1) NTTUMIHIANTT

2) gannsEnge

X2

3) gann1sehedndeuavysvidunmn ndu

eXe

4) {INSHNBY UL

eXe

5) gannsee ey

eXe

ﬁmw%aaé’u’%mi (Management Questions)

1) fiuyuamgonuruiiiatussadefisuiuuszanunmsamdounguduegisls

2) suyuneidiowieuifisuiusinmaiadueeals

'
o a v w

3) KAUANANAWYUANTONUYILTIBURUUTENIMNTENER - A7ian n Susy

q

a

4) wauansiNsvesRunuIBliassuisuiuTnslunaIngsiign - Adian n Susu

5) $1ANN8AUPIYRIUT I BBUTUTIARaIauaeals

o a [

6) KauANFANTIAYBFUMTBIUTENBLTIBURUTIARAIAgaTIEn - ATign n Susy

q

7) wwliudunuageunsudusgnsls

FI897UNT5ATIZN (Analytic Reports)

1) 8UIATIEN y‘uy}uﬁ’lﬁ?ﬁ'amLL%&JﬁLﬁﬂ%uﬁ]%ﬂLﬁ@LﬁﬂUﬁUﬂi%u’]mmi
2) ygnunnldufuunefiguiuTInnan

3) $I8UIATUAUNARANAFUNUA TN URUUSEUINTS

4) THNUTASUAUNALANAIAUNUABLTEUAUTIAIAATA

5) FIUNUNTIATIEATIANVBEUAVBIUT IV UAUTIAIRNATR



6) S1YINUINDUAUKNABANFIISIANVILEUAIVDIUSENLI B ABUAUSIAPAA

7) eIl A ey

3 (Dimensions)

1) 161 (Time Dimension)
TAnadiddudulunsiesied dal

- U (Year)

- lm331d (Quarter)

- Wwau (Month)

- dUavi (Week)

a v

2) fAnauduA (Product Dimension)
ffnquauiiddutulunsinses dil
- #ve (Brand)
- sq'u (Edition)
- & (Color)
- “IwAUAT (Memory)
- AM57 (RAM)

- YUR (Size)

o

3) AENUNU (Staff Dimension)

AAntnuiautulunsIesIe fall
- WNUA (Department)

- Foniinen (Staff Name)

4) {ifiel2a (Competitor Dimension)

fRguwsdiddutulumsiinsen dail

- ftljlaijL‘lJ'ﬂ (Competitor Name)

5  dfauveuen1stenusy (Reason Dimension)

@

fRanvsvenisteuuey Tadutulun1sinsen aadl

- ANvRURIN1STaNILYl (Reason_Type)
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A19n (Measures)

38

A10UN A9

ANa5U1Y

1 Sales Actual

ganvue (Un)

2 Sales_Quantity

J3Uu18 (W)

3 Cost_Total

¥

AUNUVIE (VM)

Cost_Telephone

AUNUVIE: ALATOINTANI (UTW)

(S =N

Cost_Repair_Estimate

AUUYIE: UsERnan1sAgenui (Um)

6 Cost_Repair_Actual

AUNUEY: AIZRUUINTIIATUIT (M)

7 Market Price Telephone

71A18IURAIAVBUATBINTAN (UIN/U78)

o o

fiardananisaiusunan (Key Performance Indicators - KPIs)

anduil it fananisdiunuman N13ANUIN

1 5IVN8/1U8 (UN/1UI8) dontne
(Sales_Price Per_Unit) Usinaine
fasue: Aveasevielurisaainil

2| dunue (L) Sy Anesestnsdw + duyuune: Adeunmuifntuais
(Cost_Total)
fasune: funuanelutiaiamils

3| AunuvIeRanlg (Un/muie) AUNUYE
(Cost_Per_Unit) Usunaney
fasune: Funuaneiedssevihelurisnaini

4 SNTINAANVIAUN WU AT DUUTLFD Fuyuane: AgouuTNfiAstuIie  — Funuane: Usssnmnisendeuie
UsganeunsAIguLs (%) FuuUIe: UseananisangauuLgy * 100
(%Variance_Cost_Repair)
fasue: fevarvesnarsesiunueA e meluTsamil

5 | dhHasavesiuuesesinusly Fununeseving — siauglunainveaadesinsdng % 100

AAAVDBATDINTANI (%)

(%Variance_Cost Telephone)

sevelunatnve AT nsdng

ANB3UNY: SoEasTaINaRNTRIR U U IAATEdNIANIiuTIAElunaInTe AR N ANl IaIa Ml




39

auil Fa¥Sananisiiuauman NIIAUIN
6 anTMAR19YRITIAUIEsaTIAYIETY iwedevitis — saviglunataveaaiodnsdng
Y : X 100
MA1AUBILNITANA (%) savelunainveanIasnsfng
(%Variance_Sales Price)
Aosune: fovazvotmannavesmelnsdndifunauelunatnveaaiesinsdnsilutisamis
7 dnsnsiAulavesAtoNLT (%) douneniiintuaidutingty  — Adeuneniiintusisudianandounth 100
(%Growth Repair) Adeuugufiiatuaidlutasnanounih %
fasue: fevarvesnsldsuntasesadesueilutiogiufisuiutaaarneunth
lunadayananeild (Multidimensional Data Model)
U 7 luadeyavansiidvesszuviiesgismaaiauaznaiianisUssanasiuyy
Time Dimension Reason Dimension Competitor_Dimension
PK | Time_ID PK | Reason_ID ‘PK Competitor_ID
Year ‘ Reason Type Competitor Name
Quarter *
Month
Week
Market Price & Cost Variance
Fact
FK | Time_ID
FK | Competitor_ID
FK | Product_ID
FK | Staff_ID
Sales Actual
Product_Dimension Sales_Quantity Staff Dimension
PK | Product_ID Cost_Total
Brand Cost_Telephone PK | Staff_ID
Edition Cost_Repair_Estimate Department
Color Cost_Repair_Actual Staff Name
Memory Market_Price_Telephone
RAM
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A10IAYBEUIMNS J1E wazs1eeun1siATIE (Management Questions, Users and Analytic

Reports)

MIINN 5: AIDILVBIUIINT HLE KAETIBNUNTIATIRNVBITEUUIATIENTIARAIALALHAR NS

Uszanaumumu

ANNYBILUITNNS

(Management Questions)

éﬂ,{l’ (Users)

SIEIUNITIATICH

(Analytic Reports)

1) AuvuegeNTuTIinTuITuile
=1 o 1 1 I3
WeuAuUTZIINTAg Nl
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1) ATIUNTHIANTT
2) HannNT5eee
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eXp e

InnsHneInTBLaYUSEIY
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4) FARN g ToMuY

FBNUIATIA U UA T UYL TATY

SdlawigunuUssuuns

2) suvuveileUSeuieuiusia

patauaeals

1) ATIUNTHIANTT
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@

7t
Y
v 1 2 lﬂy a
AR ARG RIGEATRESS
AANAUA

4) {IRNISHNLY U L
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elp  ee

NS UYT

FENURNLTIAUUBTgUAUTIAPAT9

3) HAWANFNFAUYUAYRULEN B UAY

[

Uszmnnsaaiian - fiian n Susy

1) ATIUNSHIANT
2) g3anmsehedndenazUsuiiiy
AATNEUA

3) g eTRLLYY

FIUIATUAUHALANANFTUY LAY DY

WiguAuUsEUnIg

4) HAUANANVDIAUUAELTID

P o =

Wisuilsuiusmuglunanagsian -

q

1) NIUNTHIANTT
2) NamnsHngng

3) fgannsEneInTekaz Uiy

eXDp X

AMANEUM

4) NIANSEN YR

eXe

FIBNUIATUAURALAN AU UL Y

AUTIAINAIR

5) 1ANUNgAUAIYBIUSENLL B g UAY

samanduseisls

1) NFIUNTHIANTT

2) A sehene

S189IUNTHATIERTIANVIYFUANVBIUTEN
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ANUYBIUINTS 14 (Users) F189UNTNATIZN
(Management Questions) (Analytic Reports)
6) NALANAINTIANVILAUAIVBIUTEN 1) NITUNTHIANTT TBUIRTUAUHALANAITIAUBFUA
Foifleuiunanaingsiign - Afian 2) §3amsHheny vesuitnidleifisuiunanain
n dufy
7) wualdusunuardeneluegels | 1) nssunnsidanis FIEULUILTUAU UAY R L
2) fgannseheney
3) Q’%’mmiﬂwﬁmsﬁyﬁjLLasUizLﬁu
AATNEUAT
4) ginn e douLTY

F18UNITAATIZA A1 AT Iaman1satiuuran wazlia (Analytic Reports, Measures, KPls

and Dimensions)

v
¢ 1w v A

AN599 6: S1IIUATHATIEN ATTA HITIARANITANTUNUNAN kaslR V9958 UURATIERNTVIBRaE LS

173

FIPIUNITIATIEN A1 (Measures) AT IANANIS ALY | 3R (Dimensions)
(Analytic Reports) wan (KPls)
1) 9189ATI8A 1) Aunune: Uszana MIWAIwRUUIY | 1) a0
FunuAteLLTT NN3ATOU L ATRNLINABUTEIMNT | 2) NquAUA
Aetuasadodiousu | 2) Auune: Adennesl | angesuey 3) weinanu
UsEaNuNg fiAnTuase
2) gLy 1) AUy SRTMAANVIRUNUAEY | 1) 13@n
fuuneiieuiusian | 2) Ysunauig Aos1AvelunaInves 2) NeuAuA
AN aeluaainve \n3edlnsdn 3) wilnau
\naslnsdni
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F18UNTIATIZNA

(Analytic Reports)

A19n (Measures)

o [

frddananis aliuau

%#én (KPls)

1A (Dimensions)

3) S189UINDUAUNE

1) fuvuve: Ussana

BNTWARIVBITU WYY
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FRUuALUAY 2) FuuIY: AgeNuYl | ATENLT 3) wilnay
Uszainis MARTUAT

4) gnuIASuUAURe | 1) Auvue SATHARBIPWNUNIY | 1) 193]
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AUTIAINAA 3) s11glunaneves LA 09lNTANA 3) Weineu
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USEMBUAUSIAN
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4) USuneuane
seglunaines
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2) nAuAuA
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DHITINARNVDITIANVILAD
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wanssIaedud | 2) Usinauig siglupainves 2) NAUEUA
yosdsndlaifiouty | 1P elunainves Insdni 3) fu
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4.1.2.3 53UUAATIZHNTIT5UUSZAU (Warranty Analysis System)

AINFINVDITZUU (System Overview)
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F189UN1TATIZH (Analytic Reports)
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fiardananisaiusunan (Key Performance Indicators - KPIs)
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lunadayananeild (Multidimensional Data Model)
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189UNFATIER AR AT Tanan1sAELIUan wazliA (Analytic Reports, Measures, KPIs

and Dimensions)
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4.1.2.4 szUUAATzRnsHUfduusuLATaYedenn (Social Network Engagement Analysis
System)
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1) #1381 (Time Dimension)
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fiardananisaiusunan (Key Performance Indicators - KPIs)
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lunadayananeild (Multidimensional Data Model)
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ARINYBIEUIMNS JlY wazT1891UN1TIATIER (Management Questions, Users and

Analytic Reports)
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ANNYBIFUIINT

(Management Questions)
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NaNSALUIUKEAN Wazdif (Analytic Reports, Measures, KPls
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S1891UNNTIATIZH A19n (Measures) Fr@3anan1s sliue | R (Dimensions)
(Analytic Reports) wan (KPls)
4) PNUIADUAU 13U Comment ons1nNsiAulnveseen 1) 1an
F1UULen Comment Comment 2) sUn
TUUNAIUANWULUD
suamlulnas
5) 18NUIADUAY U Like gns1nsiAulaveteen 1) an
91UULDA Like F7UN Like 2) Influencer
#»14 Influencer
6) S1BITUINTUAU 97131 Comment oRsINSAULnvD8en 1) 138
F1UIUYDA Comment Comment 2) Influencer
FuUnA Influencer
7) SN99UIATIENR 97U Like DRTVFIULER 1) 13
Usan5nIMN15979 97U Comment USLANTAINAII 2) Influencer
Influencer A19149Influencer Influencer

¢

8) S189UILAT Y
WUMIUNTTIN

Influencer

A1dInfluencer

BMNTINITHAUINVBIAIAN

Influencer

1) 1ian

2) Influencer




60

4.1.2.5 szuunensaliuuujdunusuueiatnedanu (Social Engagement Forecasting System)

Juszuvansaumandavhduienensaldivul jiuiusuwaietiednuseulallaglddaya

a

snvazguamilnad tnednsusumadiweslumelianldiielvlalunaidanuusdug) iwelvguims

Y

ny1udeyaldadnifgriuauduiussenidunljduiusuunieredinuosulatuasdnuuzguaind
Inaduaznanensaisunmiialisuulfduiusvuaietnedinuosulatasgn eléiluuwwimalunis

vImsdansnmislesunnlunsetiedany
H1Y (Users)
1) NTIUNIHIANT
2) dheny
ﬁm’m%mé’u’%mi (Management Questions)
1) sunmuuulpasiiAndulfduiusuuaieviedinueaulaigen
o gav v a g .
HaaWSNIARINN153ATIEN (Analytic Results)

1) nanensaluujaniusuuesevisdinnesulatdmiugunin@nnuLikes)duundu Good

Photos Wag Bad Photos
luman1siuvilesdeya (Data Mining Model)
1) Predictive Model: Decision Tree
2) Predictive Model: Bagging
3) Predictive Model: Random Forest
m’%laaﬁa"lun'ﬁm'%ﬂu%'aga (Data Preparation Tool)
1) Python 3.8
2) Google Cloud’s Vision API
Lﬂ‘%'aeﬁan'ﬁﬁﬂmﬁaﬁaga (Data Modeling Tool)

1) RapidMiner Studio
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YUABUNIIWAIUN (Development Processes)
Yunauil 1 viAadilagsia (Business Understanding)
1) Anwtuneunmsaiiuauvesuivn Tuswdymnietululagdu

2) @UnY NUTIUTINANABINITINGUIMS wasdUfuRnuiieites ievhanudilatianis

Mauesszuy wazanudululdvesssuuiiatiglunisinszivazsndula

3) tAudiean1sudeTeh uazasulduanudesnisvesszuy nSenreinueavauavedlasinis

dielvinseungunisuitedayyniiniu

4) Anwnaluladnaglaiunlglunisimuisyuu wWisliaunsadenldmaluladlaogranunzauiu

foyaiifieg smfennudesnsvesiilinuats
Sunauft 2 hanudiladeya (Data Understanding)
1) imawﬁ'a;ﬁaﬁy'wmﬁﬁwLf]uiumiwmmzﬁ
2) ¥1 Data Exploration Lﬁaﬁwmmﬁﬂaﬁ’u%aﬂamm

3) panuuuULuLayativanradlunsdni Model dannsesialuil

il Hagauus viiadaya A183U"Y
(Attribute) (Data Type) (Description)
1 Face Text p15uiuulumii
2 Text Text FaAulunmn
3 Objects Text Togluam
4 Label Text A195UNBAN
5 Properties Text Al lunw
6 Like Text YRUDITIUIULIkeVDINN
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m’%au%’aga (Data Preparation)

v
o

nswssnteyadmiunnensel ITuneudsialuil
1) Data Cleansing TAYNTIVFDU haLRY Missing Value, §in Outliner ﬁasﬁau“aﬁ Inconsistent
2) Data Integration sadeyaanuatenisns iedaviiilunmsslngd fanzau

3) Data Transformation v11n15U5U Format Y@tayaia Discrete #58 Continuous aglyl tysinzay

fluModel fisfoen ALY 53189911 Normalize or Scaling teUSudeyaluagvauiuniidanis

naulunaneInsal (Modeling)

1) vmsiaun Model TnaidonldModel Mdagluniswennsaifie Decision Tree tilosa1nidu Model
Adanulusslaluniswennsal (Transparency) sazanuisainlanszurunisandulavesluwaleing

wazthwaansalauUIsuisuiu Bagging way Random Forest

'
]

2) USuusia Predictive Model Tifladausiugnannigan1unswe1nsi

9y lagUsuunan Hyper
Y

parameter

3) Re-Feature Engineering lngldnaves Model unusulsaiiaidendeyaindinidnaseluinaunly

warAnaunllinasen AnUuin1sneassdsne Model sald

Ussillunanazuiuusessuu (Evaluation)

Tauszansnimuss Model Tngld Test Data latdnluTu Model AlaainnsusuuasAfigg n1svia
Re-Feature Engineering L83¥1Mn13W115841310 AAKIUEN (Precision) A3MN#A04 (Recall) wag

F1 Score Lieidanguuuu Model Mivianzauiigalvifiudaya uagduiin Model 13ldnu Ferwanan

7N
procision — 17
recision = w
Recall = re
N =TPYFN

Precision x Recall

F185 =2x
core Precision + Recall
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lng?l TP Ao Toyaiviuneudignieadiaiieuiua1ass

Y
FP fio Toyafiaglumasaudliilunisvinneg
FN Ao dayanivhweudldgnieuiieieuiumass

4.2 N179DNLUUIEUY
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4.2.1 NM39NUUNAANS (Output Design)

v
o

nseRnLUUNaANSTLlAInNIsHRIlATINISAd Weya §3R98as karnTlATwitoyatugves

Y
ginaAUanlnsdmidetedoast azuaualuguuuureanseuaznsluseLanm1eg Feaziuegiu
’3J ¥ a U 4

nUsrasAressruLuLazdayandesnsiiaueddeinsiausesnusukuula n1seenLUUNATNS
dmsulassmsiiinsiaunlagld em@uas Tableau Desktop 10.5 Galluin3esile Business Intelligence
Prglusenuuuuazasiemenuldegazninuarsinss uasdauisausuusaasnsosdoyalanuifly

v a

#ean1s dmsunenuiilunadnsazinisesnuuusienuluzuuuusinge imngauiulssamvesdoyauas

v o

Taguszasrlunsinszvinsiiegsialuil

1) 37991UgURUUAIS 1 (Table Report)
Jusenuiuaneyandlilddndusonazdnaduluneaziden

2019 2020
go0uIE (1uan) 23,548,400 30,261,900
dunuue (:un) (12,262,550) (17,717,650
Alsdudu (:uin) 11,685,850 21,544,250
dasidoumlsdudu 43.80% 54.87%

JUT1 10 $7891U3URUUANSS



2) N5 (Line Chart)
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3) eamilugduuunsviuyis (Bar Graph Report)
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4) eULHLNINTEIANTYANY (Scatter Plot)
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5) Se9ukHugiANuTeu (Heat Map) uagnnsnalyd (Cross-tabulation Table)

enuwugianuiou Wunsnuivansdoyadasnameanuduveddwayassleife

FIBNUNLENIANNFUTUTVRITIMUTTIRAN I 2 Fuls

Gen B Gen X GenY = Genf
IWAHY 8 [ 4 5
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6) TeaugdLuunIIenau (Pie Chart)

dumenuuansdndiuvesiauifinnsanmuingussasdlunsingesi
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7) eugULUULNuginesay (Bubble Chart)
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7) gaugUiuuknufiiuiawuusianu (Stacked Bar Chart)
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8) euULUULNUnTvEuiiU (Treernap Chart)
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9) neaugUluuMNuiiwuuNan (Combo Chart)
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4.2.2 msaammu%’agmﬁﬂ (Input Design)

nsthiddosa (input Design) dusulassnisadatoyn giradandey uasnmsinszideyadugs
yoagsRadUAnlnsdwislefietioaes naindndeuagadsdoyauuuszuy Manual Tnsduneulunistnugy
ruvadu 3 dwldun

1) MrauTmdoyannszuuiieg Tuguuuuesinld Microsoft Excel iilevinsudastioyalvior
TusUuuunngu
Wenfuisssuunisiansgudoyauazasnasuarugniosesteyaneuthidiadsdeyaitearugnios

wiugwesdeyanagldlumsiinneiuagionuazantunisiideyadndadstoya

2) 1hdieyaann Microsoft Excel 11d Microsoft SQL Server 2017 InglfiA3assionstidndioya
TuMicrosoft SQL Server 2017

3) Wensiedioyaain Microsoft SQL Server 2017funadasalatld Tableau Desktop 10.5 wé

Weunlsapnuduiusvestoyanuilaeaniuulinasdnriisenusiieg

4.2.3 nMseanuuudiudnsanuglyd (User Interface Design)
nseanuuudILFnresEnIdldiusEul (User Interface Design) d1wsulusunsy Tableau

2021.3 9ziintinaesenuikaninasesnulaewiady 2 dwufe

1) Dashboard
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2) Story
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4.2.4 MyaNLUUEIUNIINIRUUABANY (Security Design)
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4.3 NSANAIASNRAIUITSUY

lasin1srdetoya g3n98aasu wazn1TaATIEvideyatuawedgsiamuanivnsdnrdetieleass

U

anunsanUstunaulunisAnfaziauTEUUNURILaY 4 TuneundnausIeazidunveItunouUnIg
yMuiine

1) NNSARFY Software

v
o

Tusunsuiianldnuvestassnmstivihnuuussuuufoanis Microsoft Windows 10 &
Usenausie

1.1) Microsoft SQL Server 2017

1.2) Tableau Desktop 10.5

1.3) Python 3.8

1.4) RapidMiner Studio 9.9
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2) m3dan1suaztteyaidigguteya

FoyafiFoansihuildiinanvanesuuuy Ieesdinsudasdeyalveglusuuuudoiuly
Microsoft Excel
riou wazihdoyatiliundaliieglusuuuuiiesns udh3wihnmaideyainggudeyalngld Microsoft

SQL Server 2017 a1nuuly Tableau Desktop 10.5 ihdayaaingiuteyaidinastoya

,_5; Microsoft SQL Server Management Studio
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3) mythdeyangudeyaiindadstoyauaznsasiafial
waannwseudeyalugiuteyaudd Jwvhnnsiensegudeyainiulusunsu Tableau Desktop

10.5 weldlunsasrausedlugluuumiiwansanuduiusvesteyaluiiisneg Inefivunou Asil

3.1) L%amiaﬁ'ugﬂueﬁmda (Create Connection to Database)
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3.2) a%ﬁumdﬁa;&auaxﬁaﬂ (Create Data Source and Cube)
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3.3) asiundmiunisinnuvesssuulua (Create New Workbook)
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3.5) N159a911 Dashboard
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3.6) N33R Story
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3.7) M3t Library dmsunisiiasgrigunm

[

wialsenld Library dmsudszananadeyaauisavinlalaeidtegianisindi dal

import os, 1io
from google.cloud ‘mport vision
from google.cloud.vision vl ilmport types

1mport pandas as pd
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credential path = r"C:\Users\Admin\Desktop\IS\System5\Google vision\VisionAPI\
cumasterproject.jason.json"
os.environ['GOOGLE APPLICATION CREDENTIALS'] = credential path

client = vision.ImageAnnotatorClient ()

file names = pd.read excel (r'C:\Users\Admin\Desktop\IS\System5\file name.xlsb')
df file name = pd.DataFrame (file names, columns= ['file name'])

list file name = df file name['file name'].tolist()

counter = 0
df all = pd.DataFrame (columns = ['file name', 'confidence’,
'angry likelihood', 'joy likelihood',
'"sorrow_likelihood', "surprised_likelihood',
'face vertices'])
for 1 in range(0,3):
file name i = list file name[i]
image path = f£'.\Photos AIlI\{file name i}’

with io.open(image path, 'rb') as image file:
content = image file.read()

image = vision.Image (content=content)
response = client.face_detection(image=image)
faceAnnotations = response.face annotations
print ('Faces:")

likelihood = ('Unknown','Very Unlikely', 'Unlikely",
'Possibly', "Likely', 'Very Likely")

df = pd.DataFrame (columns=["'file name', 'confidence’,
'angry likelihood', 'joy likelihoed',
'sorrow_likelihood', 'surprised likelihood',
'face vertices'])

JUN 29 mstdduazenliteyasie Python

Y

3.9 M3dniunanSIAIzigUnIwee Python
lﬂl o a '3 U o 6 a v v
WaanuazaInlunsian1sinszvenuduiusvedualulduansnaluluswnsy Excel

ansavinlanuiiegnensgy

for face in faceAnnotations:
df = df.append/ (
dict (
file name=file name i,
confidence=face.detection confidence,
angry likelihocd=likelihcod[face.anger likelihood],
joy likelihood=likelihood[face.joy likelihood],
sorrow likelihood=likelihood[face.sorrow likelihood],
surprised likelihood=likelihood[face.surprise likelihood]

), ignore index=True
)
df all = df all.append(df,ignore index=Truec)
print (df)
df all.to excel('face 2.xlsx')

U7 30 Msdafiunanisiasieigunineag Python
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.
= -
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Repository 8
& Import Data Start with
.| A
init v |®
» @ Training RESOUTCES (<onn
P s Community Samples (== % Blank Process EEj Turbo Prep Iﬁl Auto Model = o
b [7] samples Starta new process from scratch in the | Prepare your data interactively: Build and optimize models using
» I Local Repository (Les=c) design view. transform, clean and combine data sets automated machine learning.
» I My Repository (Legacy)
» B DB (Legacy) 2001
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never v @
i\\ ,,} Churn Modeling . Direct Marketing —4u] Credit Risk Modeling ~
' = e ) SYSTEM v|\®
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campaign. model,
patibility (3.10.001)
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b [ Data Access (58)
. Find products frequently purch Model equipment failures to schedule Cluster price developme g r
» [ Blending (82) together and turn them into rules maintenance pre-emptively X-Means to unveil price-risl =
» [ Cleansing (28) recommendations. "
» [] Modeling (167) =
b [ Scoring (14) @ LiftChart ﬁ" Operationalization p Outlier Detection jner Studio Core
» [ Validation (30) A~ Create alift chart w visualize the Embed predictive models into business Detect anomalies in data resulting from a
improvement that a model provides processes o trigger the right actiol chemical analysis of wines.
» [ Uility (85) compared to guessing. automatically. jtor which is the outer
» £ Extensions (119) of every process,
Geographic Distances Sentiment Analysis 5 Medical Fraud Detection
@ Get more operators from th (v} grapl 1 Iy o v “
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3.11) M5a3$19NEVIUNTIATIENVeYaME RapidMiner
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s
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» [ Data Access (58) A
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» ] Cleansing (28)
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[} H2ATIL -~ *
File Edit Process View Connections Sefiings Extensions Help
A | ] H - b - . fiews Design Results Turbo Prep Auto Model Deployments Find data, operators. _efc p‘ All Studio *
Result Histary 5 ParameterSet (Cptimize Parametars) Tree (ID3) % PerformanceVector (Performance) Cptimize Parameters
Zoom
z p R
Graph

Tree (Tight) v

/| Node Labels
Description /| Edge Labels

[—
Annotations
U7t 33 lumaduldinisdndula
U
Result History E ParameterSet (Optimize Parameters) . Tree (ID3) % PerformanceVector (Performance) Optimize Parameters
Criterion @ Table View () Plotview
% precision
recall
Performance fmeasure f_measure: 62.44% +/- 5.87% (micro average: 62.63%) (positive class: Good Photos)
true Bad Photos true Good Photos class precision
pred. Bad Photos 374 259 59.08%
Description pred. Goad Photas 599 718 54.55%
class recall 38.44% 73.52%

Annotations

gﬂﬁ 34 Confusion Matrix
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1) szuviAszRn1seazmls (Sales and Profit Analysis System)

2) SEUVIATIERTIAPAN LLazeraﬁmmiﬂismmﬁunu (Market Price & Cost Variance Analysis System)
3) SEUVIATIZNNT5UUTEAU (Warranty Analysis System)

4) szuvdiasieinsiufdunusuueaIaviediny (Social Media Engagement Analysis System)

5) szuunenIaliuIuUfduRusuAsanederu (Social Engagement Forecasting System)

weluladildlulasinnsiAslusunsudmsusiamn Business Intelligence w8 Tableau 10.5 4
\Huiedesdlefifimnusiuadi filsddunisldauiivarnvans selvgldnuaunsasenuuunaginmnszuy
asaumaiionishinsgideyaneluuisnldesusinsansmunnudemnisvesld venanisuuy
gosmeuimsuiuldsulunamnenan ildhedensiingest uazannsouanaaldiunansgunsal
ylazainlunisldan sessutumealuladluilagtu Ssssuuiagsngliguimsanusathasaumed
Tauldlun13aanagns 1MUAUN1INTIEURALUTNNTUAI taeg1adiuse@ngnn wazdmiunis
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2.6) madendautsluszuuiinseideyadugs esléinaiianisvia Feature Importance #28 Random
Forest
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AMANUIN N

wauynsudoya

& A

lassnsedstoya g3Nadaasy uaznTlaseiveyatugeesgsiamuaninsdniileneionesd

msdaiugudeyaluguivuvesdayanatefif (Multi-Dimension Data Model) FsUsenaumediuges
Toyan13198A (Dimension Table) kardIuvelayan1319AINII (Fact Table) Inenauunsudeyavas

o

] < &
waagn1s1adunadl
715194/ (Dimension Table)

1. §AIan (Time_Dim)

A15197 12 9fan

Name Data Type Primary Key Description
Time D int Yes IRELaN
Date datetime No Tuhoud
Year int No Y
Quarter varchar(100) No Insuna
Month varchar(100) No Lhou
2. 4#ignAn (Customer_Dim)
AN59fi 13 ffgnAn
Name Data Type Primary Key Description
Customer_ID Int Yes FUAQNAN
Gender varchar(100) No LA
Generation varchar(100) No 13907Y
Occupation varchar(100) No DTN




3.1f%99119n15918 (Channel Dim)

aa 1

A13199 14 THU9IN9NITVY

Name Data Type Primary Key Description
Channel ID Int Yes IREAYDINNNTVY
Channel Type varchar(100) No YDININITVY
4.3iAnguduA (Product_Dim)
M3197 15 TAnguAuA
Name Data Type Primary Key Description
Product_ID Int Yes WU
Brand varchar(100) No St
Edition varchar(100) No U
Color varchar(100) No a
Memory Int No NUIBAIIND
RAM Int No AIIS7
Size int No YUIA
5.4antIneu (Staff_Dim)
ansadl 16 Santinay
Name Data Type Primary Key Description
Staff 1D Int Yes IRENTINIY
Department varchar(100) No A
Staff Name varchar(100) No Foniinem
6.1F9nI1AIUIENINUBINNIIUYIE (Commission_Rate Dim)
ased 17 ARsnseuentivemitnaueie
Name Data Type Primary Key Description
Commission_ID Int Yes SHaAILELN
Commission_Rate | varchar(100) No SNIIANUNENLN
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7 fiRanvnnnelein1ssuyseiu (Root-Cause Dimension)

M13799 18 TRawmnneldnissudseiu

Name Data Type Primary Key Description
Root_Cause ID Int Yes saanmsnelenig
Fuuseiu
Root Cause Type | varchar(100) No UTBLANUD IR
nssulseiu
8.41A5Unm (Photo_Dimension)
M7 19 HAgUAmN
Name Data Type Primary Key Description
Photo D Int Yes siaguam
Objects varchar(100) No Togluam
Labels varchar(100) No T8azBEnURIInNg
Tunm
Text int No Aonuslunw
Properties varchar(100) No AMENURYRINN
9. fiRduvlgioues
37371 20 TABuvigLeuLYes
Name Data Type Primary Key Description
Influencer_ID Int Yes sviaduvigiouges
Gender varchar(100) No LN
Age Range varchar(100) No 13907Y
Price_Range Per varchar(100) No N ERL RTINS
_Post
Name varchar(100) No %o
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M1519AU39 (Fact Table)
1.A15199AIEHNSVWaEANLS

A15799 21 MS19IATITINISVIEaELS

Name Data Type Primary Key Foreign Key Description
Time_ID int Yes Yes IRELAN
Customer_ID int Yes Yes SWEgNAN
Channel ID int No No IREAYDINNNIT

V1Y
Product D int No No SHAAUAI
Staff ID int No No IFENTINIY
Sales Actual float No No ganv1y (Um)
Cost_Total float No No ALY (VW)
Sales Quantity | int No No USuauune
(vidae)
Sales Target int No No ganvatdme
(ae)
Commission_Ac | float No No ANV
tual wiinaef
Antuass (U
Commission_Ta | float No No AMUNBNUIVD
reet NN UVIYAT
WNEUINVDIUTEN
(Um)
2.5 19ATIEATIAINIALATHARIINTTUTEAUY
A5 22 A1TIATIENTIAINAIALATNARINTUTEU AU Y
Name Data Type Primary Key Foreign Key Description
Time_ID int Yes Yes P GleGaE
Competitor ID int Yes Yes BGGIGE
Reason_ID int Yes Yes SRRV DINNT
CRHIIEA
Product D int Yes Yes SWaAUAN
Staff ID int Yes Yes SHANTINIY
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Name Data Type Primary Key Foreign Key Description
Sales_Actual float No No ganv1y (Um)
Sales Quantity int No No U3uaune

CVetd))
Cost_Total float No No AUNUYE (VM)
Cost Telephone float No No AUNUYIL: AN
\A3odlngAn
(Um)
Cost_Repair_Estima | float No No fﬁunu‘u’lﬂ:
te Uszannsan
YoULT (UM)
Cost_Repair_Actual | float No No fﬁunu‘u’lﬂ: A
FoungLiAnty
234 (UM)
Market Price Telep | float No No 571918 luRan
hone RGN
(U/ndae)
3. MFNBATIEANITFUUSE AU
AN53Ti 23 ATIATIENTIANAIALATNARNNITUTEUIUAUNY
Name Data Type Primary Key Foreign Key Description
Time_ID int Yes Yes P GIPLR
Competitor ID | int Yes Yes pUGGIIE
Root Cause ID | int Yes Yes UTBLANUDIALUR
nMs5uUsENU
Product D int Yes Yes SWaRUAN
Staff ID int Yes Yes IRANTINIY
Cost Warranty | float No No ﬁuﬁqumil,lfﬂ‘u
Actual meldideulans
Fudseiunuasa
(U )
Cost_Warranty | float No No ﬁunumnﬁlm
Target melddeulunis




Name Data Type Primary Key Foreign Key Description
Fuusenu
wWhnng (Um)

Warranty Quan | Int No No FruAuiTides
tity Actual udluneld
Fouluns
Fuuseiumuase
(vaw)
Warranty Quan | int No No SuAUETIde
tity Target uAlanela
Feulans
Fuuseiu
Wiy (nuae)
Sales Quantity | Int No No USuauune
(vaw)
Days _For Corre | Int No No szezalung
ction Actual uilomuass (Ju)
Days_For_Corre | int No No sxezalunNg
ction_Target uluitnsng
(Ju)
4.913798ATLRN ST JAuRuS UWAT e e dIAN
M9 24 ATeTeTesinstiufduiusuueTetnedany
Name Data Type Primary Key Foreign Key Description
Time_ID int Yes Yes FYELIA"
Photos_ID int Yes Yes pUGGIIE
Influencer_ID int Yes Yes UTBLANUDIALUR
nssulseiu
Like float No No $1uau Like (S)
Comment float No No U

Comment (ASY)
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Name Data Type Primary Key Foreign Key Description
Followers float No No TUIUERAAIL
(Uey)
Price Per Post | float No No A194Influencer

(U )
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v

1) Wyn15ingsEuu (Log on Menu) Usgnausig 3 Ly ¢iail
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1.2) wiydmiuila Workbook Miagasnely
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2) WYN3aIaEn15IANITIEUY (Main Process Menu) Usgnausig 8 diu il
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2.2) duwansdia uagainildlunsiasgsideya

2.3) dwuiilddmsulsunsuanssenudunimufindeya

2.4) dwnlddmiuliunisnsesdeyanuiiideya

2.5) @b ansuUSULAITI89U
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3) wydmTuuanasga1 (Main Report Analysis Menu) Usgnausig 2 diu fail
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(3) SxUVIATIZNTSUUTEAU (Warranty Analysis System)
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(@) szuvnserinisijduiusuiasaviedeny (Social Network Engagement Analysis System)
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