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The pace of
change will
never be this
slow again

Seize opportunity from disruption and
cast a vision for the future

( Gartner
s Research Circle
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UWHUWIUIAINALNALATHSAALREFIAN

5. ANAKNUIAN
ASTUAWY

dayaauranlued (big data)

Usunazayaniuuialviaiunn (526U tera byte w3a peta byte) tAunindaanuauisalunis
U5LINAaNAAITTUUFIUADYAFITNANALTSU'LE (volume) wardayafinisildsundadatinemai)
(velocity) 12fu 2iayaain social media dayanisdazne waya transaction A1sLduviansla
Tnsdwyi w3adayaann sensor F9virlvdayafiviarnuatasluuy (variety) vosisuuuy
warlifigtduuy dearaazaglusilif RDBMS, text, XML, JSON w%a image 1% Big Data
Technology Aa wmaTulafdlun1sliidayanUIUNKIAIANIILATIEY UTLIANA LASUIAINARAIETE

ALRUNEEN run1sinsvdayauuialng walauisaldayauldlevadu
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Organization Data

fiayaluavansgnuuvaantilu 3 nau

aatdlnauaszuuNaluadIfnIrianeg aAualnIzuiinhat
W& dayanieluasdnsiufiseduainuafeylaivindu
wavvnndayanifinnuddgotingaaldfaragona
\&acan15vingsAx’le

funsantviayaaantilu 3 nguauszAuAITRIIIAMAN
Wunadrnsaly Teafauiaudunianitudonasdoda

1381131 Databerg

THE DATABERG REPORT
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1. Business Critical Data (iluzauasriayaiid
ANURIA UM ANTALLUUTTAAAAIAIAANT AAUR IS DATA COLLECTION A WASTE OF TIME AND RESOURCES?
aauifidsuaiuiu 14% wasdiayaluavdng

NINUG

_ W
Data

33% of data is known to
be useless. If collection
continues unabated, it
will cost organizations
$3.3 trillion to manage
by 2020.

2. ROT (Redundant/Obsolete/Trivial) Data
dudayafifiauadaudeluadaiuasdnsaia
e ey weitlaafudayawmailulaz51y
anANaLlsliAuaddnsanua dayangudld SRR B

Usunautiulu 32% vagsziayaluasdnsiiynue
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3. Dark Data or Dusty Data fluzayansguaszuubinsiuindaganaluasdns wazliana

a

udvuanlagindayataiilasarunsagsivnaa lvifuasdns wiatilu Business Critical Data

r—% QU

viallludayanainuadeau wialilu Rot Data Aayanauililsunaiuilu 54% uavriayalu

AIANTVTINNG

Gartner IT Glossary = Dark Data

Dark Data in shar- RS

Gartner defines dark data as the information assets organizations collect, process and store
during regular business activities, but generally fail to use for other purposes (for example,
analytics, business relationships and direct monetizing). Similar to dark matter in physics, dark
data often comprises most organizations” universe of information assets. Thus, organizations
often retain dark data for compliance purposes only. Storing and securing data typically incurs
more expense {and sometimes greater risk)} than value.

Also see:

Gartner’s Data & Analytics Summit - This inaugural summit will offer valuable insight and help
redefine the role of data and analytics in digital business.

« Free research and webinars from Gartner on Big Data Analytics.
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FRAMEWORK FOR DERIVING VALUE FROM DATA

DISCOVERY PREPARATION PILOTING IMPLEMENTATION

STEPS 1-2 STEPS 3-6 STEPS 7-8 STEP ©
Identify key business units Identify data sources and Deploy revised processes and Test system resilience, develop
required for decision-making, map affected processes, technology in a pilot, refine fraining packages for staff
define goals and objectives establish what data you have assumptions, test for validity, and implement change
to be atfained and need, understand the IT lune for best performance management strategy
[2-4 weeks) infrastructure and gaps, identify (4-8 weeks)| (8-10 wesks)

Fechm::.fc:rg}r options and process
improvements, develop a pilot
implementation plan

(&-10 weeks)

Tanasak Prasertsri : IT Center , Department of Water Resources



diayauuInlnal

ANINNLAE F1TUNTULED

Tughatnaluladassguind, dayaauialua (Big data) Aaznuuuay
dadayanivuiauazanududauinn ausiueniazdssnanalaae
wwiaviiadanisgrudayaifiag anuvitmadsudenisiutiuiin As
IatAu[4] AgAuUr MUY A1TIATIEH LRYAITINAMWADYR

v TiNLavtatayasn1) AlnaidudlunaannansauaLinLauaLeun
nNAsiAstatayaua g taLdenuasiayaiAeNtaddy Wiauduy
Aarayatang uaraanLananfuiiuunesInduwalwvindu doi
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Big Data sinsuderatayanizuialnaifiuninanusiuisavasnansuisanladuag
W'l agdutiudin dan15 wardszananazayadenanlanalunaiiaausuls auiauay
big data sTutfluiihuinadiadaulldasg arunal il 2012 aueuassiuatiidouws i
w5 lusldaudenatag wenluslugatayanaifer sraanuenaiuni unaawasy
&1 uFu "big data” FelaiAaduiiaazarunsarvindnnisdudayaituiunnnuiusiule

Aatinatau Apache Hadoop Big Data Platform.
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g|e Big Data Definition m y Q

Wauue Aug wilada Jata UTIAT LWLAY ATEIET a3aaiia

uanisAunilszuia 631,000,000 shanas (0.57 Jui)

big da-ta

extremely large data sets that may be analyzed computationally to reveal patterns, trends, and
associations, especially relating to human behavior and interactions.

"much IT investment is going towards managing and maintaining big data”

uila Big Data \flu  1ua

L

1. dayaina

e = = =
AEFTIARAHLNULANLAZ YU aIAN

UAAIATINERIY
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“Big data azfianway dsunaundia (high Volume) aanutsige (high
Velocity) uagdianuuainuana (high Variety) dilusiavaissduuuuaag
nszulunsdseanana Wwaliaunsatiudamnuauisalunisdadula
(Decision-Making) 2iayawfiedn (Insight Discovery) wag nstANdse&niaw
As¥UIUAN1T (Process Optimization)”
(Gartner 2012)
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aneUeiLARYaN Big Data

Volume Velocity Variety

ChyRHEH el gl Tely dnyafidosinsiiing dayafilAIVAaIN
Tvigy fsnwunniiiv stUUvEayaaend HaER L WLy
NI FBALLL 5 Las T [assEs i gUuLLY

LANT RsEnINSofiDe dAn ugay ey Talusiuau
AN LG Real-time
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Complexity

f

4 . .
Vertical scalability

Fiusiaf - AU INTOULNALULNRRY

cIGIERV IV RER

Data streaming

Afusaed - MIdsznana/mMaiAsi/
A5l Raus

Horizontal scalability

- anuausalulsuildau
TAT9NUAYR

A flusaed

~ Volume
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Text email, SMS

1KB 1000B=10° 1024B = 21° 8x10° Word document
1MB 1000KB=10° 1024KB=2%° 8x10° Digital photo
1GB 1000MB=10° 1024MB=23° 8x10° DVD

1TB 1000GB=10%? 1024GB=2% 8x10% Hard disk

1PB 1000TB=10" 1024TB=2°° 8x10% Cloud?
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PETABYTE

1

PETABYTE

1.5

PETABYTES

15+

PETABYTES

20

PETABYTES

20

PETABYTES

50

PETABYTES

20 MILLION

FOUR-DRAWER FILING CABINETS
FILLED WITH TEXT

13.3 YEARS

OF HD-TV VIDEO

SIZE OF THE 10 BILLION
HeTon—— FACEBOOK

INTERNET USER’S DATA BACKED UP ON

= MOZY.COM

= THE AMOUNT OF DATA|PER
PROCESSED BY GOOGLE DAY

HE2d L NUracTORED In 1995

EEEEEEEEN

THE ENTIRE WRITTEN WORKS
NEENNNNNENE oF MANKIND, FROM THE BEGIN-
NING OF RECORDED HISTORY,

N ALL LANGUAGES
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> 3'500 - z’m Amount of

Big Dt

IIJFI:'FH shored
EURDPE A
AMERICA - aeross the
gunu wortd (in
e @ petabytes)
o _ >400
:rﬂﬂn - 5“ JAPAN
- MIDDLE
>50 EAST cr
LATIN
AMERICA

m m

E i} Nz | Jou

PEOPLE TO it M Tube, ﬂ
PEOPLE MAGHINE MACHINE 2 9 20
T0 PEOPLE ARCHIVES. MEDICAL TO MACHINE . 50
NETIZENS, VIRTUAL . * | 3GILES, SRGHAL b sensoRs, 6ps pevices, | MILLION  HOURS
COMMUNITIES, E-COMMERCE. SMART RBAR CODE SCANNERS, EMAILS OF VIDED N LI
SOCIAL NETWORKS, CARDS, BANK CARDS, SURVEILLANCE CAMERAS, SENT EVERY | UFLOADED  TWEETS
WEE L5, COMPUTERS, MOBILES. SCIENTIFIC RESEARCH... SECOND EVERY MIN = PER DAY

The Three V's of Big Data (Source. Wipro)
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Why is big data important now?

Every second:

Googlﬁq '
9 0 % 43,824 searches 6,956 tweets

of the world's data
generated over

last 2 years' @... Yl]l! I

2,329,627 sent 82,500 videos viewed

-~
oy
21 ,393 GB ofintemet Traffic

By 2020 at least one third
1 of all data will exist in or pass

through the cloud.

Businesses store
80% of all data.
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1nAalulaé Big Data

B Big Data: The Moving Parts

Increasing

Age & Maturity unsupervised learning

- .|
Vertica d ¥ social media analytics
» , '. )

sentiment analysis 1155 customization of services

te market trends
predictive modeling

PR LGS

EJPD l EJJI : . ALY 1o '|'|-'||-:|"|_.:
network analysis

¢ visudlization

|

¢ simulation | Business
Objectives

From http:/lblogs.zdnet com/Hinchcliffe
the growth of data will be exponential for the foreseeable firture
| terabytes | petabytes | exabytes | zettabytes |

Ttheamaumnfdatasmmdbyﬂmmngemmpaqrtoday

Tanasak Prasertsri : IT Center , Department of Water Resources



Big Data = Transactions + Interactions + Observations

BIG DATA

Sensors / RFID / Devices User Generated Content

Mobile
User Click Stream
Spatial & GPS Coordinates

Wy

) / e i Social Interactions & Feeds
-
/’
AJB testing

External Demographics

Business Data Feeds

Gigabytes Segmentation g _ ' HD Vi, Audio; images
Offer details _ Speech to Text
Customer Touches

Megabytes urchase reco Support Contacts

Payment record

Product/Service Logs
SMS/MMS

Increasing Data Var

Source: Contents of above graphic created in partnership with Teradata, Inc.

ERP (Enterprise Resource Planning) seUu19LNUNTWENATNINGIAUDIAIANTLALITIN

CRM (Customer Relationship Management) 5uuU3M15ANNIUWUSYNA 24
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The Evolution of “Big Data”

Hadoop framewark
for processing and
storing extremely
large data sets
released

SOL Server 2000 released

/mﬂ-

Harrah's acquires

Acres Player Tracking Caesars Entertainment
introduced Harrah's Total Rewards - integration of
released rewards programs

1983

across properties

(2005 |

2015 - 2018

Microsoft, Amazon,
and Google
incrementally release
new technologies that
allow analysts to use
machine learning and
Al to help predict
outcomes

Microsoft, Amazon,
and Google
introduce low cost
database and
compute machines
in the cloud

2015 - 2017 |

Democratization of data
science: rise of open source
tools (R, Python) to ease data
analysis and discovery

Upgrades of casino
management systems

2014 - 2018

Rapid expansion of
tribal gaming

1995 - 2005

Rize of carded play

2000 - 2010

“Big Data” lexicon

2009 - 2018
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Some Make it 4V's

Data at Rest

Terabytes to
exabytes of existing
data to process

0 =0=0
® =0

-
=0=0 ——

b, "i

1

WHE

—@

Data in Motion

Streaming data,
milliseconds to
seconds to respond

Structured,
unstructured, text,
multimedia

ANUUALAU

Data in Doubt

Uncertainty due to
data inconsistency
& incompleteness,
ambiguities, latency,
deception, model
approximations
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Volume (Scale)

Jnstindanalszuna 44 11 anni 2009

a9 2020 w3adszunau 0.8 ZB (zettabytes)

\flu 35 7B winwuy Exponentially

terabytes petabytes exabytes zettabytes

the amount of data stored by the average company today

The Digital Universe 2009-2020

Growing
o
o e Factor Of 44

2020: 352 Iuttahﬁl

8
b

©__ |n millions of petabytes
[One petabyte = 1,024 terabytes) /

Data storage growth

/

e

= -

__—

05 07 09 11 13

27

‘15&
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Number of tweets posted by all current MEP per day
The dotted line presents the final day of the latest European Parliament elections

Twitter: Tweets Per Day

\
I
1
1
|
I
400 !
I
2000 .
300 - :
© I
o
Tweets o ]
3 .
200 @ :
@ |
2 |
100 ~ 1000 :
]
]
Source: Twitter blog and news reports l
0 O o ik ’ 1
Jan 07 Jan 08 Oct 09 Sep 10 Jun 11 Oct 11 Jun 12 1
Copyright © 2012 Dave Feinleib dave@vcdave.com blogs.forbes.com/davefeinleib 6 :
1
1
0 I
1
2010 2012 2014 2016 2018
*Calculated on a 31 days rolling average for clarity
http://www.internetlivestats.com/twitter-statistics/ 08
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http://www.internetlivestats.com/twitter-statistics/

12+ TBs

of tweet data
every day

>
©
©
e >
- Q
s >
('\..Q)
©
i)
©
ge)

MOAa o=
Gsa,ogl’
) ootal k

o ¥ o @
gcoogle &

| Google Analytics

YoulT5)

25+ TBS of

log data
every day

4.6 billion

30 billion RFID tags camera
today phones
(1.3B in 2005) R\ world wide

: ~ 100s of millions of
-;:-'-"_-' % GPS enabled
.. devices sold

annually

2+ billion
people on

5 b J ‘I lihl“m 3 the Web
l.‘"‘r p ‘ by end
76 million SMArt meters in | A 2011

2009...
200M by 2014
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CERN'’s Large Hydron Collider (LHC)
g9191ayauun 15 PB siail

\A3avtuauNALgnsautuIalvial (S9ngu:
Large Hadron Collider; LHC) @atp3adisy
aunmailvaiignlulan Siihuunaiazase
aunAldsaau 7 TeV du iiafigaiizaiiiaasy
wazdaddauasngejnieil&ndauniaiifiag
luilaqiiuduagnnaldnguausaiod avdns
AeiAdasive 15l (European
Organization for Nuclear Research) #3a
115U (Conseil Européen pour la Recherche

14 1
=2 al

Nucléaire) tfupasroiaasfdidunusnaius

De

waulssinapsILARLasaInLdasLaus tnany
ngataiin luvialsfuansraisiidulrouniu
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The Earthscope

Hulasensituaiigalulan messdiinen
wasasdlfldndiiadsnaTAsIa LAY
FYaunn1suae nidawsnunia waziiiavin
ANNLANTIAUATELIUNITAIUANATLAR

wHUAUTILRY AN I ATaLARNNUIANT

3.8 Aums.lud dayannnii 67 TB
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Variety (Complexity)

 Relational Data (Tables/Transaction/Legacy Data)
» Text Data (Web)
« Semi-structured Data (XML)

» Graph Data
Social Network, Semantic Web (RDF), ...

» Streaming Data
Live (Facebook, Youtube, Netflix)

A single application can be generating/collecting

many types of data

 Big Public Data (online, weather, finance, etc) To extract knowledge=> all these types of

data need to linked together

32
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Velocity (Speed)

e Data fn1sas9dunn'leaadnasintd) wagsasnisnisdszuanansIntd?
AU
o  AFRnvitayaaau’laud (Online Data Analytics) d9'l3il2duans

szanana (Processing)

« MRaRUlanaIz > Mswarialana f

PP lRN
E-Promotions: muaﬂﬂnmLmuoﬁawumaoanm ﬂs”mmssﬁa 97
ANAAaU > msawaLaua“l,ﬂamoanmaammuamummﬂ‘mnnanm

Healthcare monitoring: alnsainsiaiaAanssusene = als
Raundasnidadnéile 9 aglasunisnauduas laaiuni
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Real-time/Fast Data

gV woroPress

You (L)
flickr

(all of us are generating data) (collecting all sorts of data)

Mobile devices
(tracking all objects all the time)

Social Media

Sensor technology and networks
(measuring all kinds of data)

o anudMmihuazuinnssnlilsiiduadassasamnusruisalunissiunudaya

WA EAMUFINTATUNITUINNTAIANNT, ILATIZU, &7, ANTULEAIIUAUININULRZAUNLAINNT

NnAaYRNLAUTIUTINIAVTUNR LR TusduuuAlSuauals Afinanssnu
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A Single View to the Customer
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Real-Time Analytics/Decision Requirement
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Big Data ?

Data VELOCITY  RealTime

Near Real Time

Batch You need Big
Data if you are
expanding on

any/all axis
Rapidy adapt
to changing 0\ 1B | PB Data
business VOLUME

requirements

Database
Text, PDF, Word
Genomics, Imatl;es, Smartphone

Data VARIETY  Metrics, Sori>! Fadia

https://phemi.com/products/phemi-central/why-big-data/

Tanasak Prasertsri : IT Center , Department of Water Resources



3 Voulube ™ i Q it

YouTube fingi wadbdasisaiilaeimifuulasulviminzdiuan

LOST COI

()
iin4 - Alan Walker — Lost finguadsiu iin4i - The Chainsmokers & sind - 31!1‘;"“5_51 Wiy - 1A 3 fing - Yal
Control (Lyrics) ft. Sorana . Coldplay - Something Just... 57¢1 Feat.iuusi | | Can See... .
YouTube YouTube YouTube

YUaUUL

=

smprunom B s san -".! 4:1 h:ﬂa

algael lasfia anelaasnud Everton 0-2 Manchester City RoV Pro League Season 3 Ve Hawanasls algiEl Shayne Ward - Until You

araTiinifuninnnlys.... Match Highlights Presented by TrueMove H ... s1a%a 29un62 (Audio)
https:/fwww.youtube.com/watch?v=YfDqONbz¥Pc d Garena RoV Thailand \Aanaauaniue @rsatnalans.. shaynewardtv v

Tanasak Prasertsri : IT Center , Department of Water Resources



13:33 .

< Wl A

ALNN

9)
1

sl ] A LT VIC

30 unANNEINIUAN

T wszdndn! da lawnaes "laued
@ [=] ar
- g" WaInszan 1Y luin wWey...

| Khaosod "l

| gaasn a1 Inasze Tnenn
AUNADIBNLANITURANIIY HRT7...

a5 aly

saatia! Ay lnawi “dainalng”
auantunzaanfinzasis 8

SpringNews M

Taslauny 2 TugademInaNLinas
NMLA3093 1 ¥ 1iuza Tienan...

Khaosod ml

il naewaIdne ‘UuuIinsasaw’
! wunasa-Wuiduneu Sansne ...

| Khaosod "l

Tanasak Prasertsri : IT Center , Department of Water Resources



371 . ; A fol] 2 )
13:37 5 fla'l%ﬁ“ snind o/ 1 (-

rrrrr

= dumiiil 4 @

’/1

N

oy Ussiinng
/) <
L, WV

B 5unswendain
&/

/

€ 4
/|

/4

[/ [/}
/ Q-
/ ¢ 5 V5
[
/ ,)[ <
/ ' /
- i3

AN, ’
T R ’/
/ . v,

Q‘aumamwﬂ ansnil
L4

e v TNGSLYA AULA
wm’l'lﬂ X
@ Nmumnﬂ @ h

/\ y *{Mqﬁl‘ng\

Tl'U’l“H l ~
il 7 — T ——

— LZ]'N'YI‘S']L'Jaﬂ

T /
120 U >

Go gle /Lma AN 73

PSS | | /
Q @i

1979 1RuUN19lTEAIN

n151af Big Data tauuziinn19asiasuuuizaa’ingg

aiayan'laannszuuda
° ANMUNRUIUUUADINITIATIAS
2y aN1Tlusn

aiayanldlunisiasiey
 AayaNAfLAUNIIIININTANVITIada
e A aYALFUNIINITIATAG

* 2ia3a’an Social Network

Tanasak Prasertsri : IT Center , Department of Water Resources



A22819AANUAINTANTYSAUIM STRYAAL: A1SUSUISAANISNYNUR

sl aanuLEasNSaANANTENU NITLASE AN S DU U
Frevention and Mitigation Freparedness
HOTUATal A E
v =
e dounsn B .I.I E.:
nslaenunasITatIBRTY -""i ca= ' y i 2a
. - v ihl:=
nalfszuuannoamenianl
S " ; ve = v o MHEEWEHMMTHHTW
’”:' a4 ,[.I:“ v o ..-“'I Wrﬁn‘[-rmrrﬁﬂmﬁ'uﬁtm 1:."“! 5 oo A mqmmﬂﬁwmmmum
ﬂ"H"'l IS (i m:u‘lmmu ¥ LAEME- I TE LA E TR E-TY T
wur d - mm-rsuu.nﬂwnnﬂlwaﬂm o A UseivEmwEERswETuwaE
1ﬂlmnnmummmtﬂama mwnrmﬂ::mu ¥ 4
P T T

. &
N ‘;. IIlI o g fuf A o-EE “‘ —_? glﬂ A,
) wuv B -

aenmseiEennlsfetreets swmednfumslofilitomd  BHausseuaranfedtilte sedgefaaadadufeanun
= & - - - v g & e - = e s . ?
mnTs e ey Wnseidaiuiliredsaudy Ussrmimnhemamsean el vdniutimrnnnd

nslesfiunesssuvdisin
: K|
3R sidoyanug e

- - - N - - ] -
Ay TR s winwraEEmEadnd FEEEET)

aaE (Of  #onk

mTleanuNusITHYRIN ! "

winnssiintulusie ey aar®

iRy rmmsailatwannefiud “I‘ﬂﬂ"ifﬁhmiﬂﬂdﬁﬂﬁlﬂﬂiuﬁiﬂ ItiaymmswidumnmmdnatEludy aredgeReuniedudizan
Funenlszrufunwalusin Fufmesreudau s Uezmrluan T ainSos s s thsmun e e Fe 30

Tanasak Prasertsri : IT Center , Department of Water Resources



. . o
mamﬁﬁmwaﬂmmn151,|u5m*|mﬁfiiay,aﬁ’m: NN

Coa . = T .
“qnw Digital Tourism LNBYTAIINTINTTVIE INEILUUATUNG
SEUUUTLINTG

AIunNIsYiaaien [ -
B e
LUUASUDGDS H
1.,uu$|.r.'.nwfu}qf-

te |
B

I
|
2o A = 1
UIATIATUATS X
WDALVIEIHTU I
. [
™a4n 14 1
o . =5 & I
gLEnNIaund 1
I N . . § - § - - §
 Wmsmaadagn dminafing asedanla sewiavinafan dnvinadleald fnadsufodneduila * dnvinada?h
| WnAedtiadingd  awomwowne  Feysusunts Application -ummﬁfﬁ.ﬁ"a agﬁuﬁuﬁnﬁaqﬁu uax dezauntsaleuduled
w 1 + . ' a . =
: drvisnilnnguilvwene  ssedheinuseuy  @wensiuseuy * Fongfayauuntnduni BTSRRI ¢ gnifuseruETiirsEd
e @ . . . - S Y : - o : ; :
U3A15AUNI5 | (Proactive Marketing) zau‘lﬁu e Avseenoaulet ¢ ol TRt ?Imu.dm'lﬁﬂms_m'awﬂa fayanwariauls
. o I uaellseunsmnm Tradayusiodyu * snmgeiEn T weefon Ty frwifa vomnseeulad  soyeen
i A .o . - . .
WadaLnea i wunTi it fin AT =i TR Ay Push Tvadtwnd * SumsrwlTeduniIiung
L - u -
WUUR IR | uaEnELIg BRI Notification launtihwmaned gnrulinduwniiizngn
: auloveaiinvipafan foynlAmiafumaFeinis drlanmninaulad
EGA | (THip Planmer waeyArn (Personalization)
e aovernment Apeccy T e e S S S e e e e e e R o6

Tanasak Prasertsri : IT Center , Department of Water Resources



Data Structures:
i Characteristics of Big Data

= Structured — defined data type, format, structure = 0)
= Transactional data, OLAP cubes, RDBMS, CVS files, spreadsheets 2‘@ %D)

= Semi-structured

= Text data with discernable patterns — e.qg., XML data
=« Quasi-structured QN O

= [ext data with erratic data formats — e.q., clickstream data 8)@ %D)

= Unstructured
= Data with no inherent structure — text docs, PDF's, images, video
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wuudiaay (Model) aavnrsasduazudlinatayaitddaunidadlyl ...

Old Model: Few companies are generating data, all others are consuming data
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msnuqu Big Data

=
flis
o Uﬂara in
o Mo"'on
- ) Real Time Analytic
—_—— I") L) Processing (RTAP) to
improve business response
@ Dataat “ i,
W rest - e
V) Analysis of current data ’
to improve business Stream
Reporting and human transactions Computing 2010
analysis on historical
data Data
Warehousin,
Operational & 2000
Databases
1970 1983 1990
1968
Hierarchical :::ZE:::I RTA P
database O LA P
Somrce: IBM 0 LT P

e OLTP: Online Transaction Processing (DBMSs)
e OLAP: Online Analytical Processing (Data Warehousing)
e RTAP: Real-Time Analytics Processing (Big Data Architecture & technology)

45
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aU Big Data

- Optimizations and predictive analytics
- Complex statistical analysis
- All types of data, and many sources

HIGH - Very large datasets
- More of a real-time
Predictive Analytics
and Data Mining
COMPLEXITY
Business - Ad-hoc querying and reporting
i - Data mining techniques
Inte Igence - Structured data, typical sources
- Small to mid-size datasets
d
Low BUSINESSVALUE HIGH
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Knowledge
Workers
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= . Sodiall / Data Man
ES o - 0 PHEMI Central @ @
Hadoop Data Lake Yﬂta St/ Anuyst

Images l"
@ + Organize analytics-ready data Appllcatmns |

STeaLies @ Protect sensitive data
oDS @® Share data responsibly

Ducuments

Customers
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Big Data Analytics

Data Assets

Analytics Layer

Data Products

OLTP / OLAP

Data Visualization

Advanced Statistics

Predictive Analytics | Machine Learning

Unstructured Data

Big Data Management

Customer
Engagement

Big Data Integration

Big Data Governance

Big Data Security

Machine /
Sensor Data

* High-Performance Ingestion

+ Scalable and
Oplimizcd Processing

* Flexible Depioyrnent

* Data Qua"ry &
Self-5ervice Data Prep

* End-to-End Data Lineage

* Data Mulching &
Relationship Discovery

* 340 View of Sensitive Data

s Risk hnul)‘ri(s of
Sensitive Data

* Policy-Based Protection
of Sensitive Data

Fraud Detection

Campaign
Effectiveness

Social Media

Universal Metadata Catalog

Predictive
Maintenance

Third-Party Sources

Big Data Storage & Processing

Hadoop

MPP

NoSQL

Location-Based
Services
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ANTAAUIZLANARINITARNTS Data aanmnuszauuad Business Value

Data Lake

y

Data
Puddles

Data
warehouse

>

Value
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Data Warehouse Off-loading

grusalunisvinaanisal’le 1aans
wilaviaya (ETL) annsiuaiiu 99’14
FdusdasfinisaantAudayasualiu

LLﬁLﬁﬂS%UUﬁﬂWSﬁﬂWﬂluﬁﬂﬁu 213
Usgauilayiin Tunsaliisiagnislaaya
suRluLAn uayluvanglunisideu
Auldaualsstann luidlasesase’le

Flat Files

Data Warehouse

Data Mining
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Data Puddles

ANTARNITUANRUAINANUIU AN A 144
1NN ANUKAIAKAalaa (Low
variety) nnsaaunsuen (Low adoption)

- gniuasluanigizag 1y Ansvin
Fraud Detection

- ATYVINIULLUB A LU

- L HusTULI UL WA U

auldvusiafimnuitezinau gy
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Data Lake

AANALFIFA ﬁoﬁznnﬁam?amqums
AANTAYANNUUANINUATIARIIUN

Semi-Structured Data

Structured Datag
Tramsac tional .
Row & Colum

. NMsinLAutaaninayluilaseasole ot
nAuAle 1aeluaAa93191ATIRGTY

o Tadn1sAmsssianevg 16 duus
ULALLATALREANTULIAININ

« A1silszunana Big Data

o JAZULUURAR TN

 Machine Learning

i Unstructured Data

— 7 Data Consumer Warehouse

Data flows in form many source in its
native form. It may be structured,
semi-structured, or unstructured.

v

RS IILUINNIIATTERRUTATiAd Y
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Data lake reference architecture

v

OLTP or ODS

Enterprise Data
Warehouse

Logs
(or other unstructured
data)

>

Cloud Services

&

File Data

Streaming

Jiay

APls

Transient

4

s

Metadata

Loading Zone |

s

f integrate 1o
Raw Data . common format
i Refined "; 0 Data Validation
' Data Data Cleansing
i Aggregations
Original unaltered | Trusted E — o Dl
data attributes | [gta — == ﬁ
E Reference Data Master Data
001000 -’ e N e e
000101 :
alo:s SEndbn::?r Prg e
Tokenized Data ‘. Exploratory Analytics
Data Quality Data Catalog ' Security

Consumption

Zone

€in

Business
Analysts
Researchers
Data Scientists

OLTP (Online Transaction Processing) nsuAlutayawsauqgfuatinaantian
ODS (Operational Data Store) unavnaaygaannszuuunan Aauasindayainliiuliluadedaya
ETL (Extract-Transform-Load) fetiayaaaninainauaiaq 7, anagauaaniw danlaswasdiudayalviviluly lusduuudedu
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| Data Warehouse
\ and/or Data Marts

Knowledge Discovery b

Data Analytics

Big Data Analytics .,

B Big Data |
- Business

Intelligence Unstructured Data
Semi-Structured Data

Structured Data
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Sirategies (High Leval):

-+ fre SW0T-based

- fre end user-driven

«  Make sense of existing data

- bdentify ew data-driven appartunities

- Support granulanty of data, processes,
and girategies

- Map unstructured data to a structure
for analytics

- Enable process optimization

- Support a SMAC-based architecturs

Sentimenl,
Predective,
Preseiplive

Leader, Dwner,

End User, Customaer,
Manager, Worker,
Regulator, Government,
Cammumity, Environmental

k. ___

2

Dynamicity of Analytics;
Location and
Time Impact of Users
[Crowd-Based)

Analytics

-1 Hadoopi |

S0 HoFs

Lo Busi | oMosOL !

Agile Business b G |

i MagReduce |

Technologies
e BRI

: Secuity; L E
; Quality ! g
i (Scrubhing, ! £
Cleaning) j =
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How to Make the Most of Your Big Data

_ Identify the problem  Ask smart questions
~ that you want to solve or the - that will help you solve your
business goal you want to problem
achieve.

Refine data )
& questions 4

o0~ |

X
Problem solved? | Assess your data what data

, ‘ sources are available and what do
Analyze using Bl or - you already have? How accurate is
advanced analytics

each source?
tools -

N\

 Collect / Ingest

the data you need
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NATUAULELNE
sevdiay 38106 TEAM

Data Scientists

= {3LAsevidayaliia
Primary Custodians JUIAURAAINN _
; - @ sadn1slana Domain Experts
LANUAIAAYA * c ®
i WL ey Tun15iin
dayallittauay
UL ANALAWIENNY
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o IT Specialists
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Approach

Live Exploration

For data analysts and data scientists
who want to discover real-ime
patterns as they emerge from their
Big Data content

Low
HBase, No3QAL, Analytic DBMS

Use Case

Latency
Big Data
Connectivity
Architecture

Mative

Direct Batch Reporting

For executives and operational
managers who want summarized,
pre-built daily reports on Big Data
contant

Medium
Hive, NoSOL, Analytic DEMS

Mative, SQL

¥

Reports &

‘ Dashboards

Indirect Batch Analysis

For data analysts and operational
managers who want to analyze historical
trends based upon pre-defined questions
in thair Big Data contant

High
Hadoop, NoSQL, Analytic DBMS
ETL

Bl Platform
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U5 UDS Business Intelligence

Interactive Business

Intelligence &

Big Data:

In-memory RDBMS N Real Time &

Bl Reporting QliqView, Tableau, HANA
OLAP &
Dataware house

Business Objects, SAS,
Informatica, Cognos other SQL
Reporting Tools

Single View

Graph Databases

Big Data:

Batch Processing &

Distributed Data Store

1990’s 2000’s

OLAP (Online analytical processing) wa3asfiarizhadouazinauazayaluvaiadd (Multidimensional) ananate q yuuad

Hadoop/Spark; HBase/Cassandra

2010’s
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Big Data Analytics

5 The Progression of Analytics
o dayruuIalnailanrasiiludaalvn i o

1INANINUANNALAAYU DW LLUULAN it
o &anilaanssuuuuastfiuuay DW (1au _

happen?
Diagnostic
Analytics

Descriptive
Analytics

Exadata, Teradata) luitnugauiu
ualndiadurayaauIalnai

o Funsauvvilurayadiu’les, Juaseik
dayanuudaalnid, galidaanssuy
ualnaininsgInsuualndinu
?Jvagaﬁu']ﬂiﬂq.j Reports = Correlations - Predictions = F{ecommendatior:im:ﬁm

Data Analytics Sophistication

Business Value

#BDWheetup o @joa_GCasera M case rl'ﬂ:.
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memm Applications

| Smart Home I

| smart Parking System I

l Ajir Pollution Monitaring I l Lirban lnulluln:m:e.]
I Adaptive Transport Control System I

Data Fusion

Semantic Approaches

h Tensor Decomposition i l Social data as Context descriptor I
I Physical-Social data Correlation I

Data Processing

| Event I}:Etecﬂﬂj

| Classification I h Cll.m:rlnﬁl

I Rules Formulation and Management ]

I_l:hndsﬁn:l Su.|r:lp-:|rl: ]

eed Data Sources

Fixed Sensors

Physical

Social Networks

Mobile Sensing

Social

Tanasak Prasertsri : IT Center , Department of Water Resources



The Big Data Landscape

r

Ad /Media Apps

IPONWEE oo (Bbloomreach \iksin
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Autonomy (SRS
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Infrastructure
Analytics Operational Infrastructure As A
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mbnle

Technologies
HEHEEE MTF cassandra lg;m

Analyties And
Visualization

[OIITEE] alteryx  Ayaza
o
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—~D Daameer & emcien Lq_!amﬁr.enf

metaLlayer OPERA QO Palantir

@eancecican M platfora QlikView
Blaion 9SAS
f+antess BTIBCO' IR

Structured Databases

-
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AnuAMNIRMI2UAdaY Digital Evolution 4 fiGeeil

Supply Demand Institutional Innovation

e [INEFFICIENCY e HIGH VALUE e LAW & REGULATION e« OLD TECHNOLOGY
DATASETS CONSTRAINTS

» INCOMPLETENESS e BETTER e CONCERN ON SECUREITY ¢ BUSINESS
GOVERNMENT & PRIVACY INTELLIGENCE &
SERVICE DATA ANALYTICS

e NO SINGLE SOURCE OF e GOVERNMENT * DATA-DRIVEN CULTURE ¢ NO SHARING PLAT

TRUTH TRANSPARENCY FORM

« INCOMPATABILITY e UNFULFILLED e INCOMPETENCY -
BUSINESS
POTENTIAL

« NO DATA STANDARD - - -
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= ESOMIN 6ig Data Plation [NENEY
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Images
@ + Organize analytics-ready data Applications @
E Svanles @® Protect sensitive data Mvmal

oDS @ Share data responsibly

Workers
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Data VELOCITY  RealTime

Near Real Time

Batch You need Big
Data if you are
expanding on
any/all axis
Rapidy adapt
to changing Data
business VOLUME

requirements

Database
Text, PDF, Word
Genomics, Ima?es, Smartphone

Data VARIETY  Metrics, Sori>! Fadia

Big Data ?

2aa’NNN15A151NSUNIWEN NS

1.

2.

ayaiuuna <10 TB szdui 2 1y
AX1Y (200 GB — 100 TB) |
lifimusasnsladdayauuunlig
1A39&39 (Unstructured Data)
lLiifinseAafisanisanusilunis
Ussananagatnaitasziuuy
Baalnid

tnatiann &1nunNaiulIssuIanInia (DGA)

https://phemi.com/products/phemi-central/why-big-data/
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https://www.blognone.com/node/102272
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