Smart data

Jlekumua #5

bonbLiue gaHHbIE U
XpaHunamw,a 6onbimnx
AaHHbIX

U.A. Kynukos
i.a.kulikov@gmail.com



)
Big Data (bonblune AaHHble):



Bonbwine aaHHble (Big data)

Mo paHHbIM Gartner -

«bonblwne gaHHbIEN» - 3TO OObEMHbIE, OLICTPO AOCTYMHbIE U
Pa3HOObpa3Hbie MHGOPMALIMOHHbIE PEecypcCbl, KOTOpPble TpebyoT
peHTabenbHbIX, MTHHOBALMOHHbIX POopM 06paboTKM MHbopPMaLMn Ana
NIY4LIEro NOHMMaAHMA U MPUHATUA PELLEHUN.

Yale Bcero o 60nblINX AaHHbIX TOBOPAT KaK O TaKUX AaHHbIX, pa3mep
Komopbix ripessiwiaem crnocobHocmos munossix CYB/] cobupame,
XPAaHUMb, yrpasaame U aHAAU3UPOBAMb UX. A maKice aHanu3 u
o0bpabomKu Komopbix Moxem umemsos boabWyo ueHHocmo 014 bu3Heca.



Bonbwine aaHHble (Big data)

2001 roa. Ayrnac NanHum 3 META Group (cemnuac Gartner) npeanoxxun
Tpun namepenmna (3V) - Volume, Velocity, Variety 6onblunx aaHHbIX.
[onpamu nobasnanmncb Hosble V:

J Veracity — noctoBepHoCTb

J Validity — geiictBUTENBHOCTD
J Volatility — nsmenumsoctb

J Value — ueHHoCTb

J Visualization — Bu3yanunsauyus
J Vulnerability — yassumocTb
J Variability - namenumsoctb




Mpumepbl 6onblINX AAHHDbIX ANA OpraHU3auum

J [laHHble o noroae

J [laHHble KOHTPaAKTOB

J [aHHble o paboyeit cune

J [laHHble TeXHNYecKoro ob6cay»KMBaHUA
J [laHHble PMHAHCOBO OTYETHOCTH

J [laHHble 0 COOTBETCTBUM CTPAHAAPTAM

J JlaHHble KAMHUYECKNX UCMbITAaHWUI

(d ObpaboTKa 3anuceit Bpayein No AMarHoCTUKE N 1eYEHUIO



UCTOYHUKU AaHHbIX




UCTOYHUKN AaHHbIX

Big Data Sources Big Data Analytics Big Data Applications
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Tunbl UCTOYHUKOB 60NbLUNX AdHHDbIX

(J HanpasneHHbie gaHHble (Directed data)

(J ABTOMaTu3npoBaHHble AaHHble (Automated data)

1 [laHHble cMcTem aBTOMaTM3UPOBaHHOrO MoHUTopuHra (Automated surveillance)
d Undposble yctpoiictaa (Digital devices)

 CunTbiBaembie paHHble (Sensed data)

1 [laHHble ckaHepos (Scan data)

1 JaHHble B3anmoaencteuii (Interaction data)

1 [laHHble, npeaocTasneHHble Aobposonbuamm (Volunteered data)
1 JaHHble TpaH3akuui (Transactions)

1 aHHble coumanbHbix ceTel (Social media)

J [laHHble ynpaBaeHua ceonm 3aoposbem (Sousveillance)

J KpayacopcuHr (Crowdsourcing)

 MpaskpaHckasa HayKa (Citizen science)



anMepbl UCTOYHUKOB OTKPDLITbLIX AadHHDbIX ANA PA3HbIX A0OMeHOB

(J Facebook API Graph

(1 Open Corporates

 Global Financial Data

(1 Open Street Map

1 The National Centers for Environmental Information (NCEI)
J DBPedia

KnaccnpumKauma UCTOYHMKOB AaHHbIX C TOUYKM 3pEeHUA XapaKTepa
npeaocTasaAeMbiX UMU AAHHbIX U MeTOA0B nX 06paboTku

(] TekctoBble aaHHble. MeToabl 06paboTku: Preprocessing, Named Entity
Recognition (NER), Entity Linking (EL), Relation Extraction (RE), Joint tasks

(1 PasameueHHble AaHHble (Hanpumep, nor dannbl). Metoabl 06paboTkn: Wrapper-
based extraction, Web table extraction, Deep Web crawling

J CTpyKTypupoBaHHblie gaHHble (Tabaunubl, AepeBba, 6a3bl AaHHbIX, rpadbl 3HAHUM).
MeToabl 06paboTkn: Mapping from tables, Mapping from trees, Mapping from
other knowledge graphs






KomMmnoHeHTbl apXuUTeKTypbl ana 06paboTkmn 6onblumnx AaHHbIX

Batch

Data Storage Processing

Analytics
and
reporting

Data Machine Analytical
Sources learning data store

Real-time Stream
message ingestion processing

Orchestration




NMoTokoBasa 06paboTKa npoTnB nakeTHon o0b6paboTKu

MNakeTHaa ob6paboTKa.

Mnatocobl

d Haubonee npumeHmnma npu pabote ¢
bonbwrmm obbemamm.

d O6paboTka AaHHbIX NPONCXOAUT
CaMOCTOATENbHO.

(d 3T0 3KOHOMWYHbI MeToa 06paboTKU AaHHbIX.

MuHycbl

 NMonbsoBaTenn AoKHbI TWATENBHO
NOAroTOBUTb BXOAHbIE AaHHbIE,
npeaHa3Ha4YeHHble AnA NakeTHou 0b6paboTKy,
npeXae Yem 3amnyckaTb UX Ha KOMMNblOTEpE.

 Mpobnembl ¢ gaHHbIMKU, COOM NPOrPaMMbl U
OWKMOKM, BO3HMKAIOLWLME BO BPEMS MAKETHOM
06paboTKM, MOryT OCTAHOBUTL BECb NpoLLecc.
K HUM OTHOCATCA He3HaYUTebHble OWKNOKK B
[AHHbIX, TaKMe KaK oneyaTku B AaTax.

NoTtokoBasa o6paboTtKa.

Mnatocobl

O [aHHble Bceraa akTyasbHbl.

O [JaHHble 06HOBANAIOTCA B PEXKUME PeanbHOro
BPEMEHMN.

0 Chayyaun 3aaepKn MUHUMANbHbI.

MuHycbl

J MNoTtokoBas 0bpaboTKa - 3TO AOPOro U CNOMKHO.

U MHdopmaumnoHHbIN ayauT Npy NOTOKOBOM
0bpaboTKe ABNAETCA CNOKHOM 3aa4eMn.



Nambpa apxuteKtypa

Speed layer

Serving layer

Batch layer

Figure 1.6 Lambda
Architecture

All data

Batch view

Batch view

Batch view

Figure 1.7
Architecture of
the batch layer



Nambpa apxuteKrypa (npogonxeHue)

Speed layer

Serving layer

views

Batch layer

—

Figure 1.8 Batch layer

1. Stores master dataset
2. Computes arbitrary

Speed layer

Serving layer

Batch layer

Figure 1.9 Serving layer

1. Random access to
batch views

2. Updated by batch layer

-

Batch layer

Figure 1.10 Speed layer

Serving layer 2
3.

Speed layer \

1.

Compensate for high latency
of updates to serving layer
Fast, incremental algorithms
Batch layer eventually
overrides speed layer



NIamb6pa apxuteKtypa (npoaonxeHue)

Master dataset

Figure 1.11 Lambda Architecture diagram



Kanna apxuteKkrtypa




XpaHuauwia AaHHbIX




TexHON0ruu XxpaHeHUa 601bLLIUX AaHHbDIX

J PacnpepeneHHble gpaiinoBblie CMCTEMD
 Basbl aaHHbIX NoSQL
1 Ba3bl aaHHbIX NewSQL

J NMnatdopmbl 3anpocos K 601bLIMM AaHHbIM



Hadoop HDFS

QL

R Hadoop Other

Application Layer " mapreduce | Applications

H adOO Resource Management
° p Layer
Architecture

Storage Layer




Hadoop HDFS (npoaon:keHue)

Data

Flair

Master Node

NameNode

Resource

Manager

Slave Node Slave Node Slave Node Slave Node

DataNode DataNode DataNode DataNode

Node Manager Node Manager Node Manager Node Manager

Reduce Reduce Reduce Reduce

example.txt

700 MB

2 ] b ] c ] d [ e |f

128 MB 128 MB 128 MB 128 MB 128 MB 60 MB



Data Rack Awareness

Hadoop HDFS (npoaon:keHue)

Data Block Replication

Datanodes



XpaHunuuia AaHHbIX
NoSQL 6a3bl AaHHbIX




XpaHuauwa "Knoy-3HauyeHue"

Redis® Cluster Manager

detecting failures and orchestrating auto-failover

Redis Shards

Master and Slave shards maintained
using in-memory replication over LAN

M1

S2

Node 1 Node 2 Node 3

Redis® Cluster

M Master | S Slave



XpaHunuuwa ctronbuos

MpOCTpaHCTBO KNKYEN
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XpaHunauwa ctronbuyos (npogonxeHue)

Ayenka

columns

Crpoka key

Column Family

WAN datacenter 1 datacenter 2



ba3a AaHHbIX AOKYMEHTOB

o]

Expressive Query Language
& Secondary Indexes

g,

Strong Consistency

=

Enterprise Management
& Integrations

e

Flexibility

Scalability
& Performance

&

Always On,
Global Deployments



Ba3a AaHHbIX JOKYMEHTOB (npoaonxKeHue)

Security

loT Sensor . Real-Time :
Data Content Repo Ad Service Analytics Mobile App

MongoDB Query Language

MongoDB Data Model

3rd Party

WiredTiger MMAPv1 In-Memory Encrypted Engine

MongoDB Storage Engines

Management
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ba3a gaHHbIX AOKYMEHTOB (nNpoaonKeHue)
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l'padosbie b/}

) §

End user

e A

Browser-based access & single sign-on

metiphactory
Expert user °§i N ul II /2 Developer
Knowledge Graph End-user Oriented Knowledge Graph
Asset Management Interaction Application Development

. . Applications
I Middleware Services

Qg Data Access Infrastructure

SPARQL 1.1 Graph Database

Other Data Sources Data Processing Services



'padosbie Bl (npoaonxKeHue)
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'padosbie Bl (npoaonxKeHue)
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NewSQL 6a3bl AaHHbIX

Ba3bl gaHHbIX NewSQL - coBpemeHHas ¢popma penaumnmoHHbIX 6a3 AaHHbIX,
npeaHa3HayYeHHaA A5 obecneyeHmna maclTabnupyemocTmn, CPaBHMMOM ¢ bazamu
NaHHbIX NOoSQL npu coxpaHeHUU TPaH3aKLUMOHHbIX rapaHTMI, NoAAepPKMBAEMbIX
TPaANLMOHHbIMU CUCTEMAMM Ba3 AaHHbIX.

Takmne CYB/[ 06napatoT cneayiowmmm XxapakTePUCTUKAMMU:

J SQL - 3T0 0CHOBHOM MexXxaHW3M B3aMMOAENCTBUA C MPUNOKEHUAMMN.

J Noapepxka ACID ana TpaH3aKkLUuUii

J MexaHun3m ynpaBneHnsa He6N0KMPYIOLWMM NapaniesM3MOM.

J ApxutekTypa, obecneymsatolasa ropa3no 6osee BbICOKYO NPOU3BOAMUTE/IbHOCTb Ha
KaXKa0oM y3ne.

J lopusoHTanbHO MacwTabupyemas apxmuTeKTypa 6e3 coBMeCTHOro UCrnos1b30BaHMUS
pecypcoB, cnocobHaa paboTaTb Ha bonblWOM Konm4yecTse y3n0B 6e3 npobnem.

Oxunpaetca, yto cuctembl NewSQL npumepHo B 50 pa3 bbicTpee TpaaANLMOHHDbIX.
Cyb/.



CDN — Content Delivery Network

OcHoBHoOM cepBep
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Mnatdopmbl 3anpocos K 60sblIMM AaHHbIM

d Hive

J Impala

J Spark SQL
d Drill

O6nauyHble XpaHUAULWA

- Amazon cloud
J Microsoft Azure
J Google cloud

J Etc.



MepcneKkTuUBHbIE TPEOOBaAHUA K XPaHEHUIO 60bLIUX AAHHbIX

J CraHgapTu3snpoBaHHblie MHTepdeCbl 3anpocos
(J Be3onacHOCTb M KOHPUAEHLUMANbHOCTb

J OTcnexkmnsaHme AaHHbIX U UX MPOUCXOXKAEHMUS
d «[ecoyHunua» n BupTyanmsaums

J CemaHTM4YecKne moaenn AaHHbIX

HoBble napagurmbl ana XxpaHeHuA 6onbLuUnx AdHHDbIX

J PacwupeHHoe ncnonb3soBaHue 6a3 gaHHbIXx NoSQL
(J XpaHeHMe gaHHbIX B NaMATU U XPaHUIULLLA CTONOLOB
(J KoHBepreHuma c aHannTUYeckMmm nnatpopmamm

J LeHTp aaHHbIX (The Data Hub)






