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2 Martin Stufi
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4 Big Data

tejné jako Cloud, Big Data je matouci pojem pro vétsinu lidi. I kdyz by to mohlo byt
dalsi velka véc, ,modni slovo ve své kizi*, neni jednoduché dat definitivni odpovéd’ na
to, co to je? Pokud jste nahodou zminil o Big Data mUZete také byt podrobeny
otazkam jako: "Je to nastroj, produkt?", "Je zpracovani velkych objemii dat
pouze pro velké podniky?", ,Kolik to stoji?", ,Jaka je to technologie?", ,Jak
se licencuje?", ,,Cemu to slouzi?™ A mnoho dalSich otazek ve stejném duchu.

Strukturovana data  Nestrukturovana data Big Data Analyza Konkurencni vyhoda
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Potreba zpracovani velkého objemu dat

edéli jste, ze podle odhadu byla vytvorena v poslednich 3 letech priblizné 90%
svétovych digitalnich dat?

= Format dat: 10% strukturovanych dat a 90% nestrukturovanych dat
= Nestrukturovana data Ize obtizné analyzovat?
Generovani vs. Analyza a vizualizace dat (80% x 20%) = (20% x 80%)

Data in zettabytes (ZB)
50

Zdroj: Oracle
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LInternet of Anything" (IoA) - Tsunami prichazi

Celosvétovy objem dat se v minulosti zdvojnasobil za poslednich 100 let
Dnes, Kazdé 2 roky se nam zdvojnasobi objem dat!!!

Zaplava téchto dat je rizena ,Internet of Anything" (Internet, Mobilni zarizeni, logy,
geokoordinaty, ,Machine data“, Sensory apod.) = Exponencidlni narist dat

Priizkum podle Forbsu:

59% podnikl se domniva, Ze data a analytické nastroje jsou "zivotné dllezité" na provoz
svych organizaci, s dalsim 29% ji povazovaly za "velmi dllezité".

69% uvadi, ze existuje obchodni dlivod pro investice do hledani novych zplsobd, jak vytvorit
pridanou hodnotu prostrednictvim datovych projektd.

83% frikaji, ze analytika dat stavajicich sluzeb vytvari produkty vyhodné&jsim.

Ale 48% citi, ze jejich organizace v minulosti, nedokazala vyuzit prilezitosti tézit
z jejich dat.
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Internet of Things (IoT)

Rychlost a zaplava dat se rozumi, ze digitalni svét bude rlst ze 4ZB dat na 44ZB
béhem této dekady.

= 1.7 megabaijtl novych informaci bude vytvorena kazdou sekundu pro kazdého clovéka
na planete, tretina z nich prochazejici z Cloudu®

= 1.5 miliard mésicnich aktivnich uzivatell Facebook reprezentuje generovani, 265
~ miliard fotografii, 62 milion pisnicek hrané 22B krat

= Gartner uvadi, ze 32% podnikd, které podnikl digitalni transformace businessu tvrdi,
ze jejich podniky jsou nyni ,Digital Business Company(?)*"

[|de 50miliard zafizeni

Evoluce datovych platforem

2015

Zartizeni vC. IoT
Zdroje:
1.EMC
2. http://www.gartner.com/technology/research/digital-business/
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"Big Data age” - Volume, Variety, Velocity,

BIG DATA
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Co je Big Data?

= Podle Gartner Inc.:

“Big Data is high-volume, high-velocity and/or high-variety information assets that
demand cost-effective, innovative forms of information processing that enable enhanced
insight, decision making, and process automation.”

g afl
) ‘ > PE
L] Fass g
g mq""

Objem/Volume SloZitost/Variety Tempo ristu/Velocity
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10 Charakteristiky Big Data -7V

Sprava komplexnich dat v rliznych strukturach, od relacnich dat do logl a
neupraveného textu.

Sprava datovych proudl a objemnych dat s vysokou rychlosti.

Sprava obrovské mnozstvi dat od TB na ZB. Data Accuracy .

Vérohodnost fidi presnost dat a jejich analyzu zejména v
automatizovaném procesu rozhodovani.

Neustale ménici se data (Big Data)

Generovani slozitych grafll, které mohou zahrnovat rlizné zmény dat,
pricemz stale data zlistavaji srozumitelna a Citelna.

Hodnota dat je v analyze, z dat se vytvareji informace, nasledné znalosti

ldea & Solution together by Solutia, s.r.o. www.solutia.cz 20-04-2016
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1 Historie a hadoop milniky
Spofl’g

[ERERD iacizog)
Cluster 4000 ’

Lucene a Nutch Yahoo Hadoop na nodii testovan
GFS/pouziti clusteru 1000 Apache Spark 0.5
apReduce operaci nodd Hadoop 1.0 Hadoop 2.7.1
Jul Feb Apr Jan Jul Dec May Jul Dub
2005 2006 2007 2008 2008 2011 2012 2015 016

Lucene projekt Prevzeti projektu Apache ™
full textové do Apache a Hadoop 2.0  Hadoop®
vyhledavaniweb  hadoop se stava Software
search top-level projekt Foundation
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: Typy Dat

= Primarni typy dat

Strukturovana Semi-Strukturovana Nestrukturovana

* Nemad formalni datovy * Nemaji preddefinovany
e Tabulky .
* Ulozena v RDBMS napfr mode| datovy model
' * Priklad: XML, JSON, RFID, * Priklad: txt soubory, web
Oracle, MySQL, MS SQL, v, .
v NFC, dalsi logy, machine logy, Tweets,
DB2, dalsi it s e
Blogs, Socialni site, Video,
Audio, Geo-Spatial
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Vyvoj analytickych platforem

Podpora rozhodovani 1970 - 1985 Systémy pro podpory rozhodovani

Exekutivni podpora 1980 - 1990 Zameérit se na analyzu dat ze strany vedoucich
pracovnikd

OLAP (Online Analytical 1990 — 2000 Analyza vice datovych tabulek (multidimensional)

Processing)

Business Intelligence 1989 — 2005 Nastroje pro podporu rozhodovani na zakladé dat,
s dlrazem reportovaci nastroje a dashboardy

Analytické systémy 2005 - 2010 Zameéreni na statistické a matematické analyzy pro
rozhodovani

Big Data 2010 — aktudlné Zameéreni na velky objem dat, nestrukturovana

data a rychlé ménici se data
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14 Tradicni IT Analyticky systém

i - A - . "d

Business tym definuje otazky pred IT vyvojem
Business tym definuje datové zdroje a struktury dat

Pozadavky jsou iterativni a rychlé se ménici
Zdroje dat se neustale méni

Idea & Solution together by Solutia, s.r.o. www . solutia.cz

20-04-2016



solutia

ldea & Solution Together n

15

Big Data analyza

4 N

4 ™ e ™ e
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Business tym definuje datové zdroje
Clenové tymu definuji hypotézy

Technologie by méla umoznit explorativni analyzu
Integrace systému a zdrojovych dat dle potreby

www.solutia.cz

20-04-2016
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Co je Hadoop a jeho klicové komponenty

HDFS je distribuovany souborovy systém, ktery poskytuje rychly ptristup k datim napfric
Hadoop clusteru. Stejné jako u ostatnich Hadoop souvisejicich technologii, HDFS je klicovym
nastrojem pro spravu jednotlivych komponent pro zpracovani velkych objemu dat a
podporu pri zpracovani v ramci analytickych aplikaci.
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18 Regularni FS vs HDFS
/

Datovy blok je 64MB (hadoop — verze 1.x)
Datovy blok je 128 MB (hadoop verze 128MB)

Maly datovy blok, pfiblizné 51 baijt(

Pristup vétSimu objemu dat vytvari I/0

problémy (seek operation) Cteni velkého mnozstvi dat (single seek)

ldea & Solution together by Solutia, s.r.o. www.solutia.cz 20-04-2016
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19

Tradicni File Systém vs HDFS

Tradicni File Systém HDFS

Datovy blok je 64MB (hadoop — verze 1.x)
Datovy blok je 128MB (hadoop — verze 2.x)

Maly datovy blok, priblizné 51 bajtu

Pfistup vétSimu objemu dat vytvafil/O

, . . Cteni velkého mnoZstvi dat (single seek
problémy (multi seek operation) (sing )

Idea & Solution together by Solutia, s.r.o. www.solutia.cz 20-04-2016



solutia

ldea & Solution Together n

20

HDFS Charakteristiky

= \ysoka dostupnost
= \lysoka propustnost
Vyhovuije aplikacim s velkymi data sety
= Vlyhovuje aplikacim vyuzivajici streaming da
= |Lze ho vybudovat na komoditnim HW

= Na heterogennich platformach

ldea & Solution together by Solutia, s.r.o.

High fault-
tolerance

High throughput

Suitable for
applications with
large data sets

Characteristics
of HDFS

Can be built on
commodity Suitable for
hardware and applications with
heterogeneous streaming access
platforms

www.solutia.cz 20-04-2016



ProC Hadoop
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Klicové pojmy a Hadoop Cluster

= Komoditni HW — PC, ktera pouzivame pro tvorbu clusteru
= Cluster — Interkonece pocitaCového systému v pocitacove siti
= Node — Komoditni server pripojen v pocitacové siti Hadoop Cluster
Uplink Rack = Node: 3-4Gb/s XXX »
_ RACK 1 RACK 2
= Uplink Rack =» Rack: 1Gb/s
. o Switch | Switch
= Max. pocCet nodu v racku 30-40

( W W
%

\Node Node Nod/ Node Node Nod/
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23 Hadoop konfigurace

Zpusoby konfigurace
Hadoop

Standalone Pseudo-Distribuovany Distribuovany

V plné distribuovaném
rezimu, sluzby Hadoop bézi na
individualnim JVM, ale tyto
JVM jsou umisténé na rdznych
komoditnim hardwaru v
jednom clusteru

V rezimu pseudo-
distribuovany, kazda sluzba
Hadoop bézi ve vlastnim JVM,
ale na jednom stroji

Vsechny Hadoop sluzby
bézi v ramci jedné JVM a to
vSe na jednom stroji

ldea & Solution together by Solutia, s.r.o. www.solutia.cz 20-04-2016
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24

Apache Hadoop ekosystém

File System

Data Store
Serialization

Job Execution
Work Management
Developement
Operation

Security

Data transfer

Data interactions
Analytics and Intelligence
Search

Graph processing

ldea & Solution together by Solutia, s.r.o.

~

Security

(Knox,
Sentry)

Apache Hadoop ecosystem

Data Interactions
(Pig, Hive, Catalog, Tez,
Gora, MRQL, Tajo, Spark,

Storm)

Job Execution (MapReduce, YARN, Spark)

Serialization (Avro, Trevni, Thrift)

File System
(HDFS)

Intelligence
(Mahout, Drill)

Search
(Lucene, Blur)

Graph
(Giraph)

Data Store
(Hbase, Cassandra,
Accumulo)

Data Transfer
(Flume, Sqoop, Kafka, Chukwa, Falcon)

Manage
Operation
and
Develop

(Oozie,
ZooKeeper,
Ambari,
Vaidya,
BigTop,
Whirr, Cruch,
HDT, MRUnit)

www.solutia.cz

20-04-2016
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25 TradiCni systémy + Big Data architektura

ANALYSIS & VISUALIZATION

Mew account risk screens Ticker plant equity into MicroStrah EVOLUTION
Fraud and AML risk analysis Insurance underwriting X g "'Q Datameer splunk} R\- ARALYTICS
Deposit spread optimization Insurance claims analysis o | (.. »-"'F.?

Trading risk analysis ETL offload for longer retention #tobleau Jsas SAP BusinessObjects: ORACLE

DATA
REPOSITORIES HQEM;

n Batch Seript SOL MNoSQL Stream Search | Others

YARN : Data Operating System

oLar
Datamarts
n HDFS
n (Hadoop Distributed File System)

Governance
& Integration
Operations

TRADITIONAL SOURCES EMERGING & NON-TRADITIONAL SOURCES

CUSTOMER ORDER MGMT NEW ACCOUNT CHSTREAM WORD
ADVERTISING MARKETING DATA TRADE INSURANCE SOCIAL & NEWS FEEDS
DATABASES WAREHOUSE CONFIRMATIONS CLAIMS CHAT DATA

ldea & Solution together by Solutia, s.r.o. www.solutia.cz 20-04-2016
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26

Data Workflow,
Lifecycle &
Governance

Falcon

Sqoop

Flume
WebHDFS

GOVERNANCE &
INTEGRATION

Batch

Map
Reduce

Linux

Presentation & Applications

Enable both existing and new application to

Script
Pig

provide value to the organization

DATA ACCESS

saL NoSQL Stream
Hive/Tez  Hbase Storm

HCatalog

HDFS

Search  Others |
Solr ,In-Memory
Analytics 1
ISV Engines,

YARN : Data Operating System

(Hadoop Distributed File System)

DATA MANAGEMENT

Deployment Choice

Windows
D peammnetebe bt lel o

On-premises Cloud
e e anw ey

Enterprise Hadoop komponenty

Enterprise Hadoop: Components

Enterprise Management & Security

Empower existing operations and
security tools to manage Hadoop

Authentication
Authorization
Accounting
Data Protection

Storage: HDFS
Resources: YARN
Access: Hive, ...
Pipeline: Falcon
Cluster: Knox

SECURITY OPERATIONS

Provision,
Manage &
Monitor

Ambari
Zookeeper

Scheduling

Oozie

ldea & Solution together by Solutia, s.r.o.
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27 Integrace Hadoop v moderni datove arch.

w it+ableauw Jsas. MiroStrategy  splunk>

--------

- Excel 1 lplatfora <D Datameer  [JEVOLUTION
ORACLE

ﬁ'ﬁ"f nqvimalsmdi:s:n#g
< s
i l“a:,_,a talend” T=3E5

DEV & DATA TOOLS

APPLICATIONS

-
OPERATIONAL TOOLS

a N — Hortorlworks HDP 2.2 e Centerans

P r openstack

] = = e =

g TERADATA - — %

= ; ORACLE ) E-E 2 ORACLE i1,
O Data Management o . redhat cISco

-‘-'H-HM1 @ n

1111
B o5 B

EXISTING Clickstream Web 8&Social Geolocation Sensor & Server Logs Unstructured
Systems Machine

20-04-2016
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28 ETL proces pred a po zavedenim Hadoop

Archive Data

DATA SOURCE ETL DATA WAREHOUSE BUSINESS DEPARTMENT

SPECIFIC

&

= Move cold or rearly used data into Hadoop

= Active archive to Hadoop

= Expand the amount of history
that can be maintained

Structured

Limited set of data sources Extracting only aggregated ETL being done in the EDW,
structured data consuming valuable capacity

) Requires new ETL process
= Onboard Data

when you need additional
data or whenever data
model changes

= Implement ETL processes in Hadoop
= More efficient ETL

SOURCE LAYER HADOOP DATA WAREHOUSE BUSINESS DEPARTMENT
Structured Data SPECIFIC

= Reduce cost data movement HDP \4@

= Enrich the value of your EDW

= Refine new data source by Hadoop

260

TRANSFORM

- Webl MaChIne data SupporltJrfI:ral::;l:;: of data ~IF](;?Illinglltggt;piEgacvgefr(r)lr;naiwnhoui
= Fuel business and expand opportunity "y et ctasonge

and processing

Data warehouse enhanced
by new data sources and
cycles focused more
towards analytic workloads

Idea & Solution together by Solutia, s.r.o. www.solutia.cz 20-04-2016
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29 Use cases

= Po konzultaci zminit se o par zajimavych: USE
;:%‘: o honl RADI0-FREQUENCY
MASSIVELY a5 COMPLEXITY
= =
= = NEEDED _
== ez 2
=  SHARED - =
SIGNIFICANT e =
—
DEFINITION %
== USED

INFORMATION

fen By
=

COMPLEX ~

SETS EXAMPLES CURRENT
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= Zdroje ktery zahrnuji Java skripty, styly apod. na
Zakladé Map/Reduce a dalSich vypocetnich algoritmd

= Jsou to distribuovanych systémd

Analyzuji miliardy zapisy v protokolech zdrojd

Facebook predikce obsahu na webu @

hytré soc. sité vyuzivaji Hadoop a Hive v fizeni predikce

3027

Scan Resource Utilization Log

l

3047

Identify subset of selected
resources

'

3067

Construct or populate data array
with selected resources

Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=/netahtml/PTO/search-

bool.htmI&r=1&f=G&I=50&d=PALL&RefSrch=yes&Query=PN/8108377( gnq

Idea & Solution together by Solutia, s.r.o.

www.solutia.cz

(Inventors: Jiang; Changhao, Wei; Xiaoliang; Assignee: Facebook, Inc. (Palo Alto, CA))
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31 Demo

= Cloudera (Priklad presidentské volby USA) USE

= Hortonworks Spark—*(%*ﬁé@ﬁe Zeppelin Notebook) % SA SR
N = 71 NEEDED__
5 SHARKD : B :
DEFINITION (ETWORKS g |
INFORMATION -
o GROW

fen By
[

COMPLEX ~

SETS - XAMPLES CURRENT

ldea & Solution together by Solutia, s.r.o. www.solutia.cz 20-04-2016
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BARTNER MASSIVELY

Dékuji za pozornost! “=-DA

bl e
e i INFORMATION

o

== INTERNET &

= S17E NEEDED_

AT MANAGEMENT
LARGE

= EVERY ca
| LARGER

“Ei COMPLEX|
Tarcer AB ITY SETS EXAMPLES 2 coReen

Now that Hadoop has become more commonplace, two types of users have emerged.

The first are people "who find a problem they cannot solve any other way," Cutting said.

As an example, Cutting cited a credit card company with a data warehouse that could only
store 90 days' worth of information. Hadoop allowed the company to pool five years' worth
of data. Analysis revealed patterns of credit card fraud that could not be detected within the
shorter time limit.

The second type of user will apply Hadoop to solve a problem in a way that had not been
technically possible before.

Doug Cutting, February 2016, InformationWeek

Martin Stufi

martin.stufi@solutia.cz



