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YDULYAITU
o. Wau1IzUUNISUIMIsIAn1sgrudeyavuining (Big Data) uaznisitasrzvidoya (Data
Analytics) Tnefinudnwuzatnadon feil
e.0 szuvdaiudoya
0.0.0 WuraNALITUUL Open Source wiongeiususmsdnnsnguues Software anil

Tuflifierasiu Web Browser

0.0.0.0 annsadniuieyaldiitoyauiialasiad (Structured data) wazdayauuy
Lifilaseadna (Unstructured data) daiiudoyalusuuuusnasgiuves File System fisossunisdudu
Jo3auuu Hive %50 Impala (SQL-like database) uaz HBase (NoSQL database) laifluagatae

@00k @1UUTN1TIANITNENGINTV0I5UY (Resource management service)
#NSAUARIANUEURINITITIIUMSNEINSTRIsTUY 1ok vieUszulana (CPU) wuleaus man
(Memory) wag Distributed File System laiuataiae

o.0.0.m I0VIASTEYA (Data Warehouse) dmsuldsiutunisiiaszsidoya

©.0.0.€ FIUAANUNTINNUYBIRINTTY (Activity monitor) AunsaRnnILanuzYes
anssuvienuvasszuy uastisudafoufouassuulsmsnuidgmdedndosiiintuls 1Hus YARN
Hive query %50 Impala query lailusgaios

@.0.60.& 70I5UNT Replicate ToyalutTinanuazgiudoyaiinududou

©.6.0.5 @WITNVINTIANTINTNGINT (Resource management) vasnulundanas
778 YARN Talluegatipe

o.0.0.0 A10150FUAUTOYAAIBATY HQL (Hive Query Language) H1uu3n15ve9
Hive %38 Impala

0.0.0.2 5995UN15UsLNTLAIRIUIREA9 R, Python, Spark ML Ts#vinanuuag
WAswideyauu Distributed File System 14

©.0.6.&¢ UINIINNT NzUaa1u (Job workflow) Wagm1519n15vienu Job scheduler)
Ingld Oozie coordinator iidupenatioy

©.6.6.00 AMINRIAVMFORMUA Session Timeout n3diilsifinslduluszuuin
nafiravun

©.0.60.00 @WTANY Log MINNUIDELUU wazsonviwIsuuszuule

.0.0.60 5945UN5ULBT Distributed Architecture Ecosystem agnstioe fai

@.6.0.0b.6 Hadoop Management Console
@.6.0.0b.ls HDFS
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®.@.6.60w.m HBase
&a.6.6.0b.c Hive
0.6.0.0b.¢ Impala
@.0.0.0b.b Qozie
@®.6.0.0b.6 Sqoop
&.6.6.00.c Spark
©.0.6.00.& YARN
0.6.6.0b.600 ZooKeepper

0.6 wUUNMTIANISIWE

a.@lo.0 Wuu1218l6insou Hadoop File System (HDFS) fi@u1sadansdoyaii

valvgdailundsiismannuans fansdnfusasiinseideyaoradivsyansam fianudanguy
annsaiuSeanunsyuUld

o.0l0lo fddansnsieivessyuy (System configuration) Lag @1u150UMS
Innsadanes letsazain inunie web-based Ul

o.00.m Wuszuuuimsdanisivduuunssane Distributed file system)

o.0.0.¢ 1 Map Reduce w30 Programming Model fimunzanlunisuSmsuazdanis
9

0.0.0.¢ UN1SNIULUU Master/Slave Architecture

0.0.0.5 dszvuinwanulasndedoya mﬁqLwinﬁﬁuﬁﬂ%’agaﬂuﬁamﬁwmu

@.0.c TOWAUITTTUU Data warehouse

.00 TOMuaTAndweNLITUIMSTANTS Data Warehouse wuuiialnie Open
source L'ﬁaaﬁumgunm"fiamiaﬁuLméaﬁaaﬂaﬁmmﬂwaw WU XML, Flat file, NoSQL, ODBC source,
PostgreSQL, MySQL, Stored Procedures 16

@.0.m.l0 @1H1I0TBITUNITATN Multidimensional Model Database %38 OLAP Cube
IelnefiinsasiloNitu Graphic User Interface wiaWizard iflatnesulunisasidldaznn

o.0.m.m NIAIUBYATTIRTIEIvaedflaludnuay MOLAP, ROLAP, HOLAP %ie
Multi Dimension Clustering Table 1¢

o.0.0.¢ @nsadousodayaiu Hadoop Cluster uazdeyadu « 19y Oracle meuen
Wuazanunsastudoyamartu Tuguuuumsns

a.o.m¢ szuvgutayaiiantdnenssuludnune Parallel Processing

®.6.60.0 aﬁuaqumsﬂizmawaﬁﬂé"dquery WA Frdandouiy (Parallel Query

Execution)

e.0.m.0 JiATosHaRaYETUNS Database Systern Administration
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o.0.ma aunsaimaiviayauazuanswaliisnrvilngussnmsinguuasiissu
InsgsauNMYlng
e.@.m.e T045UTVEYBYAIUU Unicode, Windows ceie (TIS-bloo Enhancement) 14t
o.0.€ INMYOULITEMSU Data integration
o.0.¢.0 Masadlelunisthioyadiuazeaniuy Wizard fiiainszuu Database ¥in
A9 9 way Excel, CSV, uaz Web APl lfingasanisa
o.0.cl BNINTeLiEgUTayamoIRsT e ueftelud
®) Open Database Connectivity (ODBC)
o) FTP
o) HTTP
&) Hadoop/HDFS
©.6.&.6n 'a'aq'%’Uﬂ'aiL%amiaLméa%'a;Ja L9U DB, Hive, HBase, Microsoft SQL
Server(MS-SQL), MySQL, CSV, XLS, uag Oracle teiluagation
o.0.«.c fsodislumetannlusunsumsussinanadeyaiiu Graphic User
Interface
0.0.& Arngirudomsvasiuiidnfvieyaiifismenassesiunaivvedld lusuan
©.6.D aﬁuaqumﬁmﬁmﬁ’azﬂﬂm&%’ Hardware Scaling
®.0.0 AHUAYUNTYINIULUY Storage Virtualization
elo  FwUUUIZUIaNE
ob.o InTzilarasnuuvannenssuszuunouiamefultiefiszuy TneRansanld
ninensiflogsudelaeuiufinaussourlunisusssnanaliifemodmiunundnuazaunsadia
genglidieluewian
alolo sR9fUMTVEEninensiagliiinansenuiuseuupauiamesdny
.o 5895uwalulad Sentiment Analysis and Opinion Mining FufiuwmaluladnisSeudiou
UszBnBamnstiaszidennu Tasldnssurunsusznanasssuniiamioudayadmiusi
Social Network Analytics ﬁﬁﬂmm%’wﬁ’aulﬁﬁﬁmauﬁ'ﬁﬁﬁ
ome 3 APl E1wTuRsdeyavin Social Media Platform uaz@iuisatinuaridufu
(Keyword) titeatiuayunsiinsievidoyalsogneiussaninm
oamlo sasfuNsBeusofuunadeyaiinarnuats Wud deuauuuillaseadie Structured
Data) wardayauuuliiilassaine (Unstructured Data)
e Wnssviumeiumilosdoniny (Text Mining) Wiawdsudannufidlasiadiaseloni
lalurduau (Unstructured Data) Togluguuuudoyaiiilassadradslonfiutuou (Structured Data)
wiellupnssiasuuunseoul

o™ u\hn\&i,e} ________ st %

o f s

waTIieyfing andsiand HALAT.LAR ASE WNATERUS ATy wedyTan sriuans

i == it /s 0%

N suguadaing uandyadnual g uaaandld Wusan  wanidaiasel Ieswds  wantuiusa aeveaud



LEINETHUY
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e syuvaAtuayuleyanwilng Aaudnsidideya mslmseideya way dewendeya
e lUnsrvIunsUsEiaNanIwIsssufitewssudoya (Data Preparation) Tilaa1
psanysainouthlUldiiase lnglindeunsedmansenusedoyatnd lnaldiwieu/udly

o

@.o.&.0 N3HAAN (Word Segmentation)
®.an.&lo NIANIRAMIELA (Stop-Word List Removal)
oo 1 package dwiusindieuFusunuuTeyaliogluguiliaesinnmnes
e 1l package dAmfuihddilifideddyeen Tnadlivildnunuisveuenans
Wasuwasileidnadnunglidulsslonitaranmuavosiviias
emc AIINAIFsEvesdluenals (Term Weighting) iilead1afaunuiionenans
(Document Representation) dwiulilunszusumsideuiveandesionsiGeussny TFIDF
ema @ENIVIMTlATideyalagldinalia Classification Algorithms
e.moeoil package d1miun1siiasigndeyalaaldinaila Classification Algorithms 14y
Support Vector Machine (SVM)
o.m.00 dansauilatgmaiuldaugavesdaya (Class Imbalance) Fe38n1sdudoyaifi
1499 (Oversampling Technigue) lAuA SMOTE, Borderline-SMOTE, ADASYN Wag Safe-level SMOTE
WJusiu

'
1w =

e.m.el il package dmiuuilymanuliaugavesioyanisisnsdudayaiiuais 9 laun
SMOTE, Borderline-SMOTE, ADASYN uay Safe-level SMOTE g

o.m.0m @ANSALKAZUUY Dataset Mfliiinegmindssuuanniaudie Trained Model

o.m.ec fnalinnmagaunimugndasaduing ¢ae Cross Validation 19U Holdout method

o.mo it ian1susuduaruududiveanisialuina Classification FaeArneg il
Accuracy, Precision, Recall, False Positive, False Negative, True Positive, True Negative

0.« svuuloudiedoya (Data Transformation) finnautiogaiion il

oo WUITUUTIAIIaYe Platform Wy Microsoft Windows 138 Unix, w3aLinux 14

o<l aw1saLirfadeyadunis (nput Source) s 9 Fanaludl 1dun Text file, XML,
Oracle, Microsoft SQL Server, Mysgl, PostgreSQL waz Web services

o.cm NsWaMayaamNIniuiulayaranesUuuuldnglusudies (Single job)

o.c.a aduayunsii Bulk load vesgiudeya 1w Oracle

e.c.& annsaatvayudoyaniyive wasatuayu Unicode

e.cb @usanmuanan (Schedule)

o.c dnsihalugdiuy workflow
& aunmideudegiutoya feunsguesatiossalyil
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@) Open Database Connectivity (ODBC)
o) FTP
o) HTTP
&) Hadoop/HDFS
@.& NN55995UN15V8NATUBUIAR

4 o o= W N

o.d.o TRITUNSIHINUTEIANUAZIWIAYRItRYR Aedufindeya n1siiuduINYegly 13
Whdsarnszideya
o.&l T9IFUMIRLUINSUSEIRARA AL Wi wuudasaguuuusieg

e.&m FISUNISHLLRNTDamdlunsaeasviuaiela

o, W TUsunsuszuuunsideslesuaznisuanidsudoys Tavinasnunsedudas dil
.0 YAULWANITIIUTINTBYAIINTTUUMURITAUNAYRINISEUIUsEnA e otdoedall

L.o.e STUUTUAYBLAYDUITANITUgNUNU (Replanting Application and Approval System)
Wio 5vUU A Talassnsund waslasansfivausg o

b.o.lo wuwmamuuaxﬁmmumuﬂqmmu (Field Inspection Report System) w5 szuu F
Malesan1sUnd waglasamsfiausag

©.6., 'iwuﬁ'ﬁg%muﬂzjmmuiwﬁa (Individual Replanting accounts Accounting System)
¥38 5vUU R HalAseinsund waglasamsfiausng g

L.o.c FTUUFIUTYansIdsununINI¥NE81e aduinynINsyIEIUeN kazgUszneu
AANITENN MIUNIATT Cedlon) ANUNIATT Ca(@) MUNINTT &)

b.o.¢ FTUUATAUNANNNA1ERS (GIS)

b.eb STUUUINISTRYadMTUNENINTYIIATLEN

.o STUUTYTUIMS

w.o.s sruundoungioe

.o STUURLER

b.e.e0 FUVAUAIAIAGS (Inventory)

b.e.0e IEUVYAAINT (Personal System)

©.0.0b SyULATUIIUBENNTTINE (Docflow System)

©.0.0m ixuugnwﬁwﬁmm (Salary System)

b.o.0c SEUUUTZIHUANNENNTNYDIUAAD (Competency Assessment)

b.e.0¢ EUUTUTISTAMsTIUTsuNBanmseting
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©.6.0: izUUﬂ']'i-‘tl’ﬂﬂ'l‘im”mi (knowledge Management System)

b.0.0c sTUUKANIUALUADAIMElLDIANS (ntranet)

b.0.bo SEUUTDIAYADIENNTaTNE (e-library)

b.0.be SEUUNSENYELEESAneiing (E-learning System)

b.0.blo SFUUFIULBLAAFE DA

b.0.on S3UUFIUTBYANENOANALLLAE

b.0.be TFUUFIUTBYAE NN

©.0.o& 5EUUAIULGRYEY New.

©.0.0b Jayar NN RaziRIV AT 813

b.0.bo Toyanuuloveesiuia

b.0. oz Tayalurududnindn-deosnvensuganing

0.0.ox foyadu q mufimseawislsamdlnemusludunsunisimuareueavesnu v
doan1sdieanTIvesuiazUssing, doyanisldonimsusazUsune
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Fowaue Taoduiiunisednation fail

bloo nduuuIdfianig Workshop tieflrudnfiuuums uazaudoinislunisld
NUsEUUYRINSEWIUsselngadnaies o adq Tngarldielunmsdndunudsnargiuinma iy
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bl Anviuaziiasizsideyatadofinszmuiuyariens (Demand Analytics) Faiadni
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\udiu
blololo uaayaneusnnsEuiUsEmAlveg 1t Joyatmarsmnuvasivilan
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©.oo.mn MUUATBULIRFLA
blolo. MyuaUssvELA wasananduiilssumsusgiangs
bloa Anyinaziiasizsidoyanisndnsia (Supply Analytics) dedatefiiieadosiu
amannsolunssdnensesinunsnsiinuieatostuteyamariifueaies
blome wadayanelumsauissadlng 1wy deyamstunadeunisgnenses
nwesns usiu
blo.al uatdoyanisusnnissruissendalng Wy deyaanimeinidlng Jaya
Usanani el Wudy
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b Fairdeiaus 1isrdeaiuds blolo (Demand Analytics) Uaz9® b.lo.m (Supply
Analytics) ethstday il
blo.c.o ANUABINITIBINTENIIUTEIMAINY WioufuUs (variables) wazyadaya
(dataset) iAeatos
blo.<le dualunaaunsmindaemanvesnsiassiyadoyaianunsaussanuen
AeeNsveINTsEuviUsEnAlngg1ee o luas
blo.c.m N3EUIUMS (Process) uazwalulad ielfindimsiiu nsmunufudsmie
FayafUuszuu (Systematics Data Collection) nsrUIUNMSTUIMIIANSHLUsuayvieteya (Data
Management) §ssenaudeiudsuazudodoyafifoglutiagiu uasdselud udezdudslonily
aUNAN
wlo.c.a sruugudeyanans AfimwannsolumsUszmanauaziemesitoyarun
Ingj (Big Data Analytic) uavepnsnenuidsliasziiiienisuimsdanmsdeyauazysannistoyad
g
bloce lassahuniesdofiugudmiumsdaiu Usvunans wazdnauedeyad miy
sruuUIMstayavunalvg) (Big Data) veanisensuvisuszinelng
blo.g Hoviinneignioyaiifedosimun
blon dnvhgateyawarsunIyateya (Data Set and Data Catalog)
bloa dmidinsivavesdeya (Data Flow) flegldlulasanis
boc Foninisifeulsadoya (Data Linkage) Inoszuudosaruisnsivsrudeyaain
unadoyasing o Tusvuvuiiaenndasiudusuogluuvdstouaiiortu uasdluldlunsdai
Adsioya (Data Warehouse) uagvwiaanudaya (Data Lake)
bl fosnniunisinszdeudoya (Data Cleansing 150 Data Scrubbing) Aeunisyauiu
blo.oo enuUUGENTBIMSUsEINANALUY Visualization dmiufieyafitiunisiinssiioudes
Wi
0.o.00 033UTen s doyauaniUAsuteyassnimbsnunegilifetods
olb.obil APl tisldlunsuanivdsuteya
oo.om AN TAs1e9 wazeanuuu msdamdoudeya Wodaviuumis msUfuussmmnm
Joyauarsuuuuteyaliniouldnu
b adiunsWauIkazdnvinszuudaya Big data Augrawis Tnefiesdusznaudsil
bae Honmalulabuazidenanumansadlunsdnyh Bie Data Ecosystem il
b.mn.e.e Data Lake Architecture m3rinvun Platform @ iU Data Lake fivunzas
b.on.ele Modelling Tools

b.en.e.en Visualization
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balo PENLUUNMTTadNSaINNTATIZsine Big Data fafl
b.anlo.e RAGNSIINNTIATIZY Descriptive Analytics
B.alblo NASHTIINNITIATIEA Predictive Analytics
b AATzviyadeyauazstenisyadeya (Dataset and Data Catalog) 91NN1559UTIY
Foyadnnunnilédaiu muio b.e waznuniamuan 1. Welddmiunsianesivsznalums
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b.mmlo WAILNTEULLARINAIATISRYaYaLasA Aol Toyanisuanens (Supply
Analytics) Sinnuauifatnaios wil
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o.n.mo.am T18UEDILARYNG nnseeenvadUTENaUNIg
L.l TBNUNTIATIEIAIANISEaYaN1INEREN
b.ama WUUISTULLATIETAlEYaanlan (Global Value Chain Analysis) Sf @
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wlaaununsns n1sdnnismainenelulseimea uaznisdseenta
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... WRILISZUULEASHAILAS1EVRLTLAaTEELe lule blo.c o

o InYisTIINAUIaTayadmiutayavuialug (Big Data Governance)
m.e I IBuImsdansuaviiuguadeya Big data 910 Data source Tnefinssifiuntsaai
mo.0 dewuazngnasiiiiosiudeya (Definition and Rule)
mel lasaiunismiuguadeya (Data Governance Structure)
me.m NTUIUANIANUGLatoya (Data Governance Process)
alo dnvinsssaniivnatoyalasdniienngudoyasin Data Source $1UIU @ UnawALTUATT
Fuvteluil
mlb.e Hewdeya (Data Definition)
mlo.e.e MIAVLTELA (Data Category)
.ol WNIANN (Metadata)
n.o.@., ﬁm%sﬁ’aga (Data Catalog)
mlo.o.@ WIWWNTUTBYA (Data Dictionary)
mnlolo mmﬁuawiama“ﬁ'a:%la (Data Rule/Data Policies)
mloJo.o Wlsuisdeya Usvneude mnadeyamly wiamsdaiudoya maanis
Ussunanauaznslifeys vanauanivdsunisdeslssdaya wiedun
mblolo WINIFIUTRYA

® UINTFIULMIAINT (Metadata Standard)
® 1msgIuyAloya (Dataset Standard)

° MWWEﬁWUﬂ"Ii%ﬂ%ﬂﬂ’J’]@JﬁU‘ﬁ@%ﬁ (Data Classification Standard)
ma dovilusunsunisfrfuguadeyaduuuudmiunisssuvauifinsideyadunfivlii
Adsleyavwnlvg) (Big Data) Lﬁaiaa%’uﬂsxmumsﬁmu‘uaamac:f[,%'mu
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oo Midnszidoudoyaniungy (Classification)
aclo IngUszasd (Purpose) visan1sunilos (Protection)
m.¢ soa5umsivdudeyaigldnuimimauls Wovhlivsmuideddnuiimsdaivliidniln
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m.o.e U0y schema

mbolo classifications (business cataloging)

m.o.m encodings

m.o.&@ user annotations

m.o.& view definitions
el sofurmEeslen (Data Lineage) finfiluvesoyals MiAnmelundsioyavunelvi) (Big Data) 16
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