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200an50YINsTMUNTayauuus Supervised way Unsupervised
Classification laluatnaae

21y aninsedmineiveyaludnwy Thematic 191
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22)3ienda Spatial Modeler 1A olddwivadsliuna ( (Model) duiu
MIUATILNNAY Image Processing uavenunsoasalama (Model) Tudnwey Machine {eaning

ma‘l‘ﬁawwmsmwmaua (Classification) 18

5.14  wensuaidmiu Data Modeling and Analytics

5141 avvayunisas 9sulngasesusfeyennmatsyssian
Sty m‘smumwaua (RDBMS) uaw Flat File 191 MS Excel, CSV wav Text (Judy

5142 aduayunisadne Dimension 9 ntayadunaiiilasiadranisiiiu
Avainvaelaine vy Multiple Table, Multiple Column %38 Self - Join (Recursive or Parent-
Child In Ore Table) Jusiu

5.1.43  @unsaaite Dimension MAsdeaiunan (Time Series) 1¢ loggflday
aunsaden wangUuuutnaveroyaiiuanmslusenuls

5.1.4.4  5933U Data Analytic Models uaz Predictive Models

5145 Genlidayalugrutdoyasenis soL 14

5.14.6 ia‘:‘}z"wa;aﬁ’z;atgmwsﬁwuﬂm‘%mﬁaam%‘émﬁLﬂﬁ?zﬁﬁauvaiuaumﬂ
Wy M3 Machine Learning Husiy

5147  aunseyhumienie R uas Python isldlunisiesiy sidayald

515  wewAurfdmiu Data Management
5151 @& 'imwana/ﬁﬁmamamﬂu’vsaﬁﬁ}ua*z}ma’mmmmwﬁﬂuma,ﬂwﬁ
udaiulivuuruaugnanals
1) unasdoyailulng 1iu Excel, Text wia Log, Statistical Files
2) wﬁaﬁm&aﬁaﬁugm%agﬁ WU MS SQL Server, MySQL, Oracte
5.1.5.2 anmsm*?ian'imﬁu%’aga%aﬁzwmwaaéﬁﬁ'ﬂnum"agﬁamsmwﬂé’
lauas19n1518 sunafy Data Source lansa m"vm,%‘am'aﬁu'z?an alujynuy Near Real-Time
way Snapshot Yays & Mrwamils q mam‘uamam lumsiiesevisials

b

5153 Wauinsyntwand eule sy ARWNTEUIUNTS ETL (Extract

v
Transform Load) w3® ELT (Extract Load Transform) wielieyatiinainunasdeyasing 4 Samam
Tuesgudentu uardeyadimumiould

v .

5154 awnsowisutdeya (Data Preparation) lnysvd aadmn1sdut ays

e:k:"
b

el

ﬁlﬁanuﬂ%mé W %}'anaﬁaz‘!wa“ﬁ (Missing Value) ?jaz.;avlmama (Incomplete Data) %oya

Aawain (Eror) Yy ﬁ% lugamnd a9y (Inconsistent Data) %mammam (Null) WWussneday
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lagldi5lunisinfoudeona tvu Data Integration, Data Selection, Data Filtering kat Data
Transformation sy
5.1.55 aunsnsasdu Protocol 'Ium‘s%‘ua'a‘lﬂé%’aga \iy FTP, FTPS, SFTP

5156 mwsnfeuseiuszuupudeyaiduvesdiineuasysiomsinunsla

5.1.6  «aWdwIsE w3y Data Visualization
516.1 mmﬁmﬂuﬂus’na'mrz'mhl,am?’famamnﬁ"uu Data Visualization
Lf]m’wﬁusﬂwmm Dashboard w59 Data Visualization mam&uauumsmau‘i%ummvm
ua.mmaamwmmvaﬂnameaxm%5’:%33
5162 awisait euload gy av8ITruUIud Iy AITULATEENINITLAEAS
Eﬂam aumanu Data Source lagnsa ‘VMW B39 a"iusi,wu Near Real-time ua¥ Snapshot *I;ﬁ;.;a

3 '5’3\:1,'351’1?5‘2.&6 9

e

5.1.63 @ amwuﬂlﬂ‘iaas'1~ifa”'ﬁm§ummaaaﬂwswaua Iﬁﬂi"]u’ﬁﬁﬁﬂﬂﬁ
*5311 auuy Orill Up/Roll Up wag Orill Down w1und 192 GUI ¥8358UY 18y seAutl 1aeu
Wudu

5.1.6.4  avduayunslEMusTUURIY Web Browser ﬁzﬂummg'm \Tu Microsoft
Edge, Firefox Chrome, Safari 1usiu

5.1.65 fadesdieatuayunisiiesy Widayaieatne ualunseausisay

(Dashboard/Data Visualization) lamsauiag (Self Service)

52 IIEUUNIY 5 sTuu aunsanden daseluil
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5212 ﬁﬂm’;mﬂvwana uavm'lmaammam Structu;e 4az Unstructured
vannaslusasniguandwine Aswsiamsinwas tude 5.2.1.1 Havus asaimuauLuY
vesdoya vunvesdoya viavoitaya ua*m%awaua%maw wazthoyaudmhuiliu Data Lake,
Data Warehouse, Data Model 7 1A 0MN1LA45 87155 LAS 189 R aé’mﬁwzvu%mﬁuﬁ'@ua
aaawuuamwm5wm1wauammm‘im (8ig Data) ugduuusine 9 laeldaotnunssu Big Data
il

D senuuukasiausyuuianisguteya Iﬁs’iﬁ‘;a@%’u?f&gﬁuuu
Structured uaz Unstructured uazl938n15Ussunana Programming Model fiiunzan wazsaedy
Jeyavnmheganusiig 9 U3 SuadeymnnaINvaEumas

2) 4m1 Data Lake

3} 9@v1 Data Warehouse

4) 5935UNMIYNIULUY OLAP/DI stributed Cached/Enterprise Service

Bus/Point to Point

wn
S’

5835UM3 Replicate Foyalutiunannnuazsuteyaiimmsudou

) Susismngnaeyanssuubliusdvsnmgan (Performance Tusng

o

n

213 ANWIATINA BINITUALBBNLUUIIBIY uinmsteya lusvuuy
Dashboard, Open Data waz AP ”\wmmamﬂmmﬂﬂﬂ’lmana% nmsysansteya Tude 5.2.1.1
e lngdnvissruidmusAududsns hudfvesiugs (U3wa 51971 1ilef) 1187 anwdi
geendeyaiifiegluseuy (uedhaien
5.2.14 dwvhssuudmiivieya aanuusu,asﬁ’wmﬁ:wgmﬁ“m‘gmmﬁ?w@;
(Big Data) Tuguuvusing 7 leeldaninenssy 8ig Data #il
D awnandeulvadeyaduivvudu sesdunisadruasud uga
msndeyavdnilflumsdenlss s wdfsmsiudvdwendoyatussuuimiy

L4

2) @wnsamvuajluuurete 8 vuIMYRITBYa yinvaItaya

5215 szyulsushedeya (Data Transformation) msyindndaya
1 u’f}us,ﬁsasmﬁmmmﬁﬁm3%’4633‘5&3 (Extract) Taumwauﬁa {Load)
uasuﬁaaiaga (Transform)
2} Lﬁmwﬁamwﬁﬂﬁwmw Platform wu Microsoft Windows, Linux 14
3) annsatihiadeyasiunie (Input Source) A 9 Fawslul 18un Text
file, XML, DB2, Oracle, Microsoft SQL Server uay Web Services | mTueeatiae
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4) awnsadaiutayataionig (Target)wmummﬂawamaum
iuﬁuuuwﬂﬁmwamamﬂUu laun UUIRNIsgIuTeya DB2, Oracle, Microsoft SOL Server
sudsnnsedaiuiayauatemdluguuuy XML uar Text file ThiTusthaos

5) Msulastayaanunsavihnuiudeayavatsguuuuldnelunuien
(Single Job)

6) annsaviuiusTUUTeNiLS T muad sl uuuu e d st nm
(Graphic User interface-GUI) iaazmnlumsiaus, WAMTIBAUVURAIUY NAFDU ATUALTUIUIIY
e UAZUATUANALASNYY (Administration)

) awnsaaduayutayantwilng wazatuayu Unicode Tudaudoye
AUV u,az%samua"fmw (National LaﬂgUdge Support-NLS)

8) 15y Umaaammmw aurlusunsy Ao Debugging Fadility
fannsovaslunisneasuidoulusing 9 vaalusunsunsuUTIUE sud iayald 19U N5 Tracing
waznIIAIvUA Break Point Tunsyuiumsvnueedlusunsy

9) @NseVIMIS Import/Export MU 88NLUL (Job) 521612 Component
# 7 MRty Job Ty 9

L) aursafvuala (Schedule) lunsynuvesss Lo w4
Iolaudaluf®

11 ansadeuseludeyaiiaglugudeya sig Data 1§

5216 szuumsIanising

1) waurneldnsay Hadoop Software 7 @117507" ANTSY 2yan il
wnlngdslunafinvainvans Minsdmduwariinse svitayasyeiluseaniam imudavegy
asadiaSeanvunassuuld

2) ﬁmunwmuaamﬁ'zL%aémzémﬁmwz‘;e wuu Clustering

3) Wussuulndeuuy Hadocp File System (HDFS)

4) 1 Map Reduce ¥38 Programming Model fiwarzanlumsuSsuasdans
5) finmuaul® Fault-tolerant dwiumsuszinasa
6) {Ms¥YeuLuy Master/Slave Architecture

7 ﬁ's:w%’ﬂmﬁ’zmﬁaaﬁﬁa%méa




14

52.1.7 s¥uu Data warehouse
1) %ﬁ’ﬁ"&LLau&?ﬂ@Qdﬂ’e}ﬂﬂﬂ’}ilﬁ%'ﬁ%ﬂﬂ’?'ﬁ Data Warehouse auuauu

H

N8 eumaiuuna Lt BYRVIRAINUAY 18U XML, Flat file, NoSOL. ODBC source, PostereSQL,
MySQL, Stored Procedures 19
2) arursananssrgaulugUuuui vainvats 15U #1519 N
way Pivot Tables iJusu wanusnuanadautusglusweudioiuls
3) aduayunTliIIuN1uNI Web Browser laun Microsoft Edge,
Firefox, Chrome, Safari lowliustinaties Tnglisesdnsslusunsy wis Plug-in Tn 9 Wiandy
4) @130 Export s ulalugyuuuveianals Document, CSV,
Spreadsheet way POF (Acrobat) \oiliustatiss
5218 aaﬂtmuuazﬁwm?zuumimaa{?mga Cleansing
b awnsennvasuteyaliviuaisnewinigrudeyals
2) awmnsads (Extract) Yayale lnsatmisassymitudesnisdad
Ialuegretiey
2.1) Benpaduifilizasmsld (Exclude Columns)
2.2) nsoadayalagszyd T Tayals (Filters to Limit the
Number of Rows)
2.3) Tuvayale (Aggregate Data) logaunsasinteyamuiudils

u

(Roll up Dates) Waviueuaz Ladmas’mma-'%Mmﬁﬁjamauawmmsmlﬁ

nt

3) aunsafavayai Wadu lnolidaeinise et anamumum
{Incremental Extract)

4) s Ieuy 83 a (Data Preparation) 3@ 233 @an1snuy 248
iy *@ama*ﬂamma {incomplete Data) *f;am%“{m‘ﬂm (Missing Value) ﬂammwm@ (Error)
'uam%aa@ﬁaamu (Inconsistent Data) Hayaffia1ine (Nul) \Dusgratios Taelds2lumsinde
’z;a;da U Data Integration, Data Selection, Data Filtering Way Data Transformation \Uusy

a1) awmiﬂr‘hwﬂnmms%’u/ﬁagﬁw}ama (Scheduler) uaziu/as
wiitayalddnlui@lunaidvue Wy Sng andalan mz}mwmmwmmﬂwamh
42) ananseei Protocol Tums§udalredeyauiu FTP, FTps, seTp
5) mmsm,tjéis;uuﬁa-:/ﬁ"m‘[au%'s}ga (Data Extraction) sluwuy Full

Loading uay Incremental Loading wiausaeiumsimuaian (Scheduler)
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5219 sxuwnhiausteya (Dashboard) fnnudnensiaws Ruwielyi

D Wuszuviesnuuudmivuanuadoyavuialng (Big Data

Visualization) 14 dwfuathasienu Executive Summary Report uazDashboard

2) Wusruuiisenuuuindmiunisyi Data Visualization fia1y1sn

Maudeuss lnenseiu Hadoop System #i3uni1 8 on Hadoop t#ayszdnsnmlunisuasiua

y o e @ m
uwarUsvinawateya Big Data MUsyaVEA W

3) syuulldIuves Query u3n Search Engine 1l avutiT 1Ty Data

&

o 4 0 f v ow oo v - w - v 4
Exploration §avild dnTins i ladoys viadeya Jtuvuteys Uiuntoya uavAiugy

v;'zqaﬁﬁﬁaﬁmﬁaéﬁvﬁwma%’azéa

4) fidnvemisuanina Field Yeyasianug lasvaniuauvestoya

1w Field du 7 wsuiliu Percentage vndifluimuslduaziFesdrduendeslunin Tae Field

yeBAaINIOUSULAS aﬁm@‘ammmﬁmaaﬁaséaﬁswmﬁm‘mﬁé’

5) @anuasmaany Field Yoyaidesms elvuanmaanizdous

Y

naula ﬁﬂﬁﬁﬂ%m‘i‘mﬁ%@g&@&ﬁ&ﬂ’T??Jif";’iﬁzﬁ&az‘ﬁiﬂ’;’émﬁl’%ﬁﬁ@’?}’sgﬁ

6) IEUUAINISHAT Data Visualization ﬁmmzauﬁ’mﬁmaaé’aya

sumitwued Ivuanzaylsfsheseruinlsls

7} @unIn Visualization Data 187 WU Area Chart, Bar Chart, Line

Chart. Pie Chart, Table, Map #sanusavirlalasdrgludnunizainine (Orag & Drop) lnslidaniey

lUsunsusuanana

8) awnsemvuateyas iludad (Dimensions n58 Rows) #2% 3a

(Measurement w38 Aggregation) ldiaslaanisanniia Tuismsaiudeyalmiiiannnisium

(Calculated Field) Fusnlasosuias

9) seaiudayaluzuuuu Geospatial
L) annsauanwa Field Tayaiumwilngld saviudlvldeald

1z}mmsaimua‘é’mﬁjahﬁwmzaﬁaumm%aﬁuﬁ (GIS) sinuvesYUY

Web Browser 19w Microsoft Edge, Google Chrome, Mozilla Firefox, %38 Safari Wusyadoy

UATENNINYIIIULUY Responsive

12)@u150Uma1en15 Visualize sanuiuannaidu Dashboard

wiel#lunas Monitor Faya v3easunaludnwms Executive Summary Report lasaunseasrady

Dashboard 1¢f uavaunsn Export Fayasenun iethludmhsesnumevents visleluluswasy

AU ULS
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13)58yy Dashboard fn15¥191uL YUY Interactive lasatuisa Filter
mmﬁuﬁ’uéeja\sﬁé}gaﬁﬁ'mﬁam‘%a Drill Down Teyals

14) szuvanunsaifin User é’iﬁwmwmmmvmauawmamﬂmmmm
AvURAVS U Viewer Aeglsataien uawﬁ!uumaﬁyuwmuﬁnué‘lﬁﬁaauaﬂa\zmma\ﬂﬂ

15) s¥uuiigunes Schedule System mamumﬁ'{um%mnmaea‘m
$1807ulUgs email fffiaula Tasidenldirauidueiin POF way HTM L Ingarunsaidenlvduanis
318971uM3e Dashboard fiaula uavtianafiaulaly

16)ﬁ”aeaanawswsm’iﬁsaaé“uf‘i’ummammam’mmﬁsw Web
Browser 14U Microsoft Edge, Google Chrome, Mozilla Firefox, w3a Safari \Jusy1adas uay
ANIOVNNIULUY Responsive Tugunsaling gy Mobile, Tablet uas Desktop 1{udu

17419 81150 Export Seemmenidiu PDF Excel csv i

18)dmvirssnusmadilaannisfnwmadanislude 5213 wazeL
A vus

5.2.1.10 3@vsruu Open Data uay AP

) IAMsEUUUIMSIANTS Open Data. API

P

2) annsoAumla
3) seaduiinUssIRnsliuinistaua (Open Data) nnafaiiinsgen
o Tnsditumsusid]
3.0 mirsauivelddaya lagmvuad e 1897y (Usemame)
wazswar U (Password) lumsiSenldanu
3.2) ssuuudafieuindimavelivimsdeyalugaiioates
33) wumodmedviuesiuemeny TR meldvims
3.4) vanoElR ssuvasudsmanduluds email fualiuins
3.5) mﬂ%ﬂ“ﬁu%nﬁ%’agmzémﬁmimnaauéwéuaxi’wmmq
Aeuldrumnass
a) ¥Rduaundn aunsodds Open Data uay AP! 19t
5 fsvuviaeufionals neusasudimslivinns
6) ¥a¥1 Open Data uav APl muftldanns@nwmudanisluts

5.2.1.2 uagmuiig i3 1en wius
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0-2.1.11 PaNUUUUAEYAIUISTUY Back Office atfuayun1susMIsnIs¥ey
TBITFUVEBENNITUU Inyszuu Back Office Aassznaudiey |

D msuiwsdanmsglénu lesussnqudldbidulumadifindradwme

0

&

wiu glimly dlimluiiiavsiey dlifuimstoya AuImssruy iy
2) m3dansuiwsdimadiiefeya sy

3) MSUSMISIRNITTIBITY

4) nmsdsenieys
5.2.1.12 mslaumeszuy (Migration Plan) (8137
D 9avhunumisleugieszuy (Migration Plan)
2) ﬁﬁi@ua:‘[auéﬁﬁswmmﬁgﬁwm%"1n;ﬁ?aaﬁanﬁvaﬂas’uﬂﬁ@aaﬁu
luitn3as neufnmesusinuall uazyhmsUiuusssuu el aulaa
3) loudhedeyanngndeyaiduluggrusonalmi
4 avasuANgAdBsaNy salvas Application uaztayaifan
warlaudheszuy
5.2.1.13 mainwimnuuaendesyuusastoya
D senuuuszuumsineinuvasndssuuardeyalugvuuy
Mirror Site wisuimuagunsal sowduwa wietrensdeans wazmavhauidunnsguaina
2) sanuuuLAYRLURUNTETataye
3) RannusunsifuIINieRUR (Disaster Recovery Plan)
4 é’ﬂﬁwswumﬁmuqu%w‘éms;?Tw'lﬁmmzwmz%s}uua
52.1.14 @?uﬁumsL%auim%’aya%nwéqma 9 ﬂ%ma’iuuazmauanﬁwﬁmm
wngiansinens uardavhgiudaya sinmsAinulude 5211 uay 48 5212
5.2.1.15 fimydaifiuuazsiea Log myiuresld lnsmsidvdeyadanam

ABIFIAAGDINN 5., BN IINTEYRaNIREL AR

522 Waussuumsiesisideyavuialv) (Big Data Analytics)
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wuudraasluszuu GIS Li‘lu;’;}%'msﬁa}zmauaumﬁiaﬂssmum*;ﬁwmﬁaﬁuﬁﬁinﬁﬁﬂaﬁ’vﬂfnmﬁu%'%s
wasausauUseyndldldvainuaisany msasuvudasufieatuayunsdersidiug
lAun GIS Modeling, Spatial Data Quality and Uncertainty, Spatial Database, MsTias g
(Spatial Pattern Analysis) uazﬂﬁ‘iﬂﬁzmmﬂ'nﬁaﬁuﬁ (Spatial Interpolation) ﬁ‘lé’%’umwaui’ui’x
fivssdvsamlumshessiavudlguideiug WoawnrnsUszgndfunsieseimmumioudn
fusieldinwasnsideiud Usgnauiunisiesisiduasvemans uwavingmsveyaidsigiy
iWevhmsiasiy teyaruslngiidulssloninemanyasysding

Kiudndesdan fnda wasfimusruunisiasisideyarunalug (8ig Data
Analytics) lnefisneaziSonsal

52.2.1 s{%’vé’w%ﬁa‘av?wm*;’im's1:*&??@1@%15&1%@ lagldvansuad Gis
uaryeiiuIidmiy Data Modeling and Analytics Wuathatios

2

5.2.2.2 é’@sﬁ‘zszwmﬁmswm{%uawm’ﬁqu (Big Data Analytics) Tunas

R}

@
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2 Awsizviuarinviuuiiasimimmnd suaauseldinsasns
Betui (Spatial Analysis) *Juﬁwu?;a&ﬁﬂsmwuazﬂ’ammmzﬁmB&gm%’agaL%aﬁuﬁmamﬁmsm
Tusysuding

3) YovhuvuTIasud i ui 1A YRS SL drviumitgay
MAntadddunseu/iniaaile lumsysanmisnisufoinismnlsuisuasiauausanssnsag
iNwAsuaTaRnsal

4) dmvhsruunealuguiuy Dashboard

5223 WiSuidailandfinneiiiduusslsdsonwnsosivedn 1 Tang
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wasuivisdanisuandalufi udl waznmsuvessine W alasuadremnutunId 1ue s
logansavsvdiuamunisainsndaluusartianm Moy Jesity uslullgvuandnfiezes ng
NANAINUT AINTLINANER mMynsuduasunsidauarlasiainefugiu sufanslidede
ﬂwswﬁmlﬁaaﬂﬂé’eaﬁm’unaﬂamzﬁqﬂ VUufes uazdmitsuanss nMsudanliliuinsgiu
Jearsnlasnsy uazAeRRd B UM MBI ITBMAIALATA LR DI SIS TreliswaBundad
5231 ANWAussanIsueasyuy
1) Anwunaluladfvuaty wariimugnng u favarunsawau
wazUssEne ‘ﬂun’%‘if\lﬂﬂ’iiv‘!juﬁﬂ’ﬂunamﬁfﬂaUﬂﬂiﬂb‘ﬁﬁ’%ﬁLﬁE}US”ﬂU%W}ﬁ‘lﬂ
2 Anwdeyauardemuniminirdeyagdsruuuifunandndudinens
MedeussAuTvisvelfiusiag q
3) Anwguuuilumsuanesnueng 9 %ma%’mﬂuﬁa\amwmd@f’hé’w
4) UnaussTuURULLY (Prototype)
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