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Big Data Concept

New analytic applications drive the
requirements for a big data platform

* Integrate and manage the full Variety,
Velocity, Volume and Veracity of data — V4

* Apply advanced analytics to information in
its native form

* Visualize all available data for ad-hoc
analysis

* Development environment for building
new analytic applications

* Workload optimization and scheduling

* Security and Governance

Analytic Applications

Exploration/ Functional Industry Predictive Content

BI/

v

IBM Big Data Platform

Visualization
& Discovery

Application
Development

Systems
Management

Accelerators

Data
Warehouse

Stream
Computing

@ Information Integration & Governance
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Hadoop &~

* Open source software framework from Apache
« Main concept: BRING PROCESSING TO DATA
« 2 Basic parts of the framework:

HDFS
e Distributed file system

* Files are split to small blocks and each block is stored on 3 places in
the whole distributed system

[Map/Red uce]
Each task is split into 3 phases: e.g.: Count number of occuerence of words (like “IBM”, “vendor’, ...)
o Map C I\/Iap
k . —  Map function here is: To count number of occurences of
- Map function runs in parallel on each defined words on each node (set like <“IBM”, 6>, <“vendor”,
node and returns the set of <key, 8>, ... is returned from each node)
value> pairs «  Shuffle
C Shuffle — Pairs <“IBM”, 6>, <“IBM, 12>, ... returned from nodes are
_  Pairs with the same key are moved put close together for processing during the reduce phase
close together * Reduce
R — Reduce function here is summing up the final count based
Reduce on partial ones returned from the nodes: => <*IBM”,
— “Reduce” function is performed 6+12+...>, <'vendor’, 8+9+...>

combined results for the same key
together



IBM BigData implemenation

*|IBM implementation of Hadoop goes much further then the classic Hadoop
distributions

*First of a feature going far is Adaptive Map/Reduce

* Hadoop System IBM workload optimization for hi performance

Adaptive MapReduce Hadoop System Scheduler

«Algorithm to optimize execution time of

) _ +Identifies small and large jobs from prior
multiple small jobs

experience
*Performance gains of 30% reduce
overhead of task startup

*Sequences work to reduce overhead

Task Reduce

(many results to a
single result set)

J

Adaptive Map
(optimization — order
small units of work)

=[]~ [ imlii

Map

(break task into small parts)




IBM BigData implemenation - cont.

e Other differentiators:

User Interfaces

I’JL

Visualization

=)

Dev Tools

0y

Admin Console

|

Accelerators

-

l Application
le2gy) Accelerators

Biglnsights Engine

@ Map Reduce + J ‘E

Indexing

Security

‘@ Workload Mgmt J m

@ Apache Hadoop
/)

Integration| NMore Than Hadoop

Databases

3

Content
Management

£

Information
Governance

»

A

 Performance & workload
optimizations

» Spreadsheet-style
visualization for data
discovery & exploration

* Built-in IDE & admin consoles
* Enterprise-class security

* High-speed connectors to
integration with other systems

* Analytical accelerators

Product Name: IBM InfoSphere Biglnsights Enterprise Ed.



Process Streaming Data

Requirement Technology Description
Process & Store z L .
huge volume of @ Hadoop Distributed File System
any data Q /) Map Reduce Can be used as storage and parallel runtime
Structure and . Data Warehouse Parallel Processing Engine
control data P |
‘«.,, Can be populated by the data from analysis
-:~'.3~,“--‘.- Stream Computing Engine
PFOCGS_S oo, &< 0*  InfoSphere Streams P J J
Stream|ng Data o'l e Can be used as data source (stream of
v events)
e _ Analyze textual content
Ana|yze Content Analytics for insights
UnStrUCtured Data Text Analytics Engine Used for data analysis

Integrate, transform, and
ETL, Data Quality manage meta data

Can be used for data enrichment

Integrate all data ey
sources Fow



Process Streaming data

« Technology developed with US Government
« Technology can execute models developed in SPSS Modeller

« Technology is represented by IBM InfoSphere Streams product providing:

— a programming model for defining data flow graphs consisting of data sources
(inputs), operators, and sinks (outputs)

— controls for fusing operators into processing elements (PES)

— infrastructure to support the composition of scalable stream processing
applications from these components

— deployment and operation of these applications
across distributed x86 processing nodes,
when scaled-up processing is required

« What's different from ETL (data pumps):

— ETL extracts data already stored somewhere transform it and store it finally
somewhere else

— IBM InfoSphere Streams reads big amount of streaming data with minimum

latency .




Unstructured data
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Unstructured data

Requirement

Process & Store Z
huge volume of 0@
any data LA

Structure and
control data

Process
Streaming Data

Analyze
Unstructured Data

Integrate all data
sources

[\
™

<

Technology

Hadoop
Map Reduce

Data Warehouse

InfoSphere Streams

Content Analytics

Text Analytics Engine

ETL, Data Quality

Description

Distributed File System

Can be used as storage and parallel runtime

Parallel Processing Engine

Can be populated by the data from analysis

Stream Computing Engine

Can be used as data source (stream of
events)

Analyze textual content
for insights

Used for data analysis

Integrate, transform, and
manage meta data

Can be used for data enrichment



Proces ziskani, zpracovani a analyzy dat

Zdroje dat

| Nacitani dat I Filtrace l Zpracovani | Analyza

, IBM
| Content
: Analytics
|

: IBM

Content
Classification

Existujici
importy




ICA BigData Support

IBM InfoSphere Flow
= = Job I
BIgIHSIghts MetaTracker Flowscontrolled

by MetaTracker

Indexing

e e Em Em mm mm Em Em Em mm Em Em Em mm o Em Em mm wT

HDFS/GPFS
ol S o
, Analytics Flow e
B _.“ Crawler | .. Fae ]
Various : . . Text Mining/
Data Indexing Service Process Search Text
Runtime Miner UI
JCustom

Local Analysis Global

I
Cache (UIMA base) Analysis Exporter Another
' e e e o = = = ——————— App.

—_— |
souc Sl | importer [ RDS | § {
|
|
|
|
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Enterprise Search

« Jednotné vyhledavani napric organizaci
— Integrace internich i externich zdroju vyhledavani
— Podpora pfirozeného jazyka (€asovani, sklofiovani,...)

Query Tree Area

ik Strom vyhledavani seleSaSSEEs

Logged in as: Not logged in | Preferences | My Profile | Help | About

_— Keyword : " IBM " 2528 documents Bs%
AND : 39 documents & 5 . R 8%
E— s BE S Keyword : " Computer " 278 documents » N
: ocuments ) - %
_— Keyword : " IBM " 2528 documents s AR
AND : 63 documents © 5 % ; ; - %
Keyword : " PC " 148 documents @ '8 %
Results 1-10 of 97 o == e Duplicates . -
(97 results matched) ["_-'J | | il | N179% |off " Detekce dupllkace 345678910
Narrow Your Results Actions | Source | Date | Title . nail |
~ Facet Tree QR i csv 4/25/11 d:\tmp\twitterTechnology\twitterTechnology ~
N V\BM_20110425_1.csv?id=1590
Eiare ... 1981-IBMintroduced The PC -personal computer, with basic software language DOS provided by Microsoft. It soon ...
P P E guag P ¥
» Document Cluster
o s ST Qs terTechnology\twitterTechnology
= 4 425_2.csv?id=274
New search d b d k I ' I y -
Add to search ... BOXB5 IBM P PO 0 ne O u e nt comy.com/book-reviews/80x8a6-ibm ...
Search Clear
QR sy 4/25/11 d:\tmp\twittefTechnolaoavitwitterTechnalany
\ . \IBM_2011041 o
- oy
- ° and Compatible Computers: Assembly Languag - http://bescor Tvu rce dotazu
« Fazety dokumentu | ——
o _ lei csv 4/25/11 d:\tmp\twitterTechnol§gy\twitterTechnology
FEmEE S - e \BM_20110425_2.csvllid=318
- ... BO¥8& IBM PC ar| Query Builder - d:\tmptwitterTechnology\twitterTechnolo... 2] (8] (X
- = J 41 AND Search “ AND NOT Search ** OR Search Close
b | o= -
- N \IBM_20110425_1.csv?id=1501
G Eme b e b e el i e ke Dl P [P S [P JUSIPUY |- -SSP U [P v



Semantic search

Nyni je mozné indexovat a
vyhledavat na zakladé téchto pojmu
a udajui misto pouhych klicovych
slov

Popis
vztahu

Popis

pojmenované

entity

Popis Esti Podmét PFisudek PU mista

textu

m UI¢ Z= byl =2 oloupengs v & hotelu w




ICA - supported languages

* Arabic (ar)
e Chinese (zh)
« Czech (cs)
e Danish (da)
« Dutch (nl)

* English (en)
* French (fr)

 German (de)

Hebrew
Italian
Japanese
Polish
Portuguese
Russian
Spanish

(he)
(it)

(
(

a)
0l)

(

Ot)

(ru)

(€s)



Analyza vztahu - i2

* IBM i2 Intelligence Analysis Platform
— Investigation tool
— Data centric multi-user collaborative environment
— Robust security architecture
— Extensive multidimensional analysis

NCFTA Russizn Affliates - Analyst's Notebook & [l
: File Edit Yiew [nset Format Tools Analysis Data Window Help -8 X »
DEEIBS (9 B0 23R HE =N #:4 MK ia B[S %@ T I ¢ @
Flo@sEay SH =S WE i++ 008 0O @@ A (@ Common Tasks )

NCFTA Russion Aflates X “(NCFT2 XN % Bank - tmelne x| Chart
=R E

Cale Abeto Navaro N 5
i SCwooPremaCy

« €« €« « « «

Publishing Tasks

Show Results | | 83% = &
NUM
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IBM CONTENT ANALYTICS



Zadani POC

e Sbér dat

* Vyhledavani v datech

Analyza dat

Vizualizace dat, vazeb, vztahu

Integrace, rozsiritelnost



Zdroje dat

* Predané pro testovaci scenare
— Offline soubory ziskane z internetu
— Online webové servery

* Vlastni

— Twitter
— WAR Forum



Crawlery pro online a offline zdroje

* Webove stranky

e Soubory na disku

« Socialni sité



Oddélena prostredi

Zdroje dat I Nacitani dat I Filtrace Zpracovani Analyza

Prostredi 1 PrpstFedi 2 Prostredi 3

A

Existujici

importy
(Python)




Zpracovani dat

« Unstructured Information Management Architecture
— UIMA — OASIS Standard

 Tvorba slovniku
« Tvorba pravidel

 Testovani



Analyza, vizualizace, integrace

 Fazety

« Casové fady

« Vazby mezi fazetami
* Duplicity

e Znackovani”

Integrace s 12 Analyst Notebook



Vicejazycne vyhledavani

« Tvorba vyznamovych témat v ICA
« Synonymicke slovniky v ramci ICA

« Externi preklad - vyhledavani v ICA

— Offline databaze
— Online sluzba



Vysledek POC

« Sila klasifikace zalozené na pravidlech
« Otevrena platforma vCetne napojeni na BigData

* Podpora ceskeho jazyka

* Podpora platformy vyrobcem v regionu



Automaticka klasifikace

« IBM Content Classification
— UCcCeni baze znalosti se vzorovych dat
— Automaticka klasaifikace obsahu
— Adaptivni u€eni na zakladé zpétné vazby

Test
data

-
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Structured data

Requirement Technology Description

Process & Store Z L .

huge volume of ¢ Hadoop Distributed File System
any d ata Q /) Map Reduce Can be used as storage and parallel runtime

Structure and

Data Warehouse Parallel Processing Engine
control data

Can be populated by the data from analysis

Stream Computing Engine

Proces_s InfoSphere Streams
Stream | ng Data Can be used as data source (stream of
events)
Analyze textual content
Ana|yze Content Analytics for insights
UnStrUCtU red Data | Text Analytics Engine Used for data analysis
Integrate all data ETL. Data Quality Integrate, tr?nzf?rm, and
sources Manage meta data

Can be used for data enrichment



Structured data processing I

Analytic
r\j Appl?::atlons
« Consume data from any source system and via data integration
platform (IBM InfoSphere Information Server) load them to analytic ‘[\
database / big data platform i
* Run data mining analysis, reporting, investi
data

ion on top of integrated

Big Data Applications J— ]I:’urzDaltat_
or Analytics =
- Netezza
N http [ l jr\\L — | InfoSphere
< ____Information Server '—————
=
Big Data Platform - 4 "’ ~
- J - -
IBM Blg Data Solutlons Client and Partner Solutions

'

Traditional data sources
(ERP, CRM, databases, etc.)

Operators | Applications

Languages I Orchestration I Prioritization

Quality of Service Optimizations
Storage and Indexing

v Source Data from every source
? (Web, sensor, data, network, social, RFID, media)



IBM PureData System for Analytics = Netezza

* Purpose built analytic database engine
« Appliance = HW (Server + Storage) + SW
 Very Low TCO

« Main advantages:
— Speed: 10 — 100x faster then traditional
systems

— Simplicity: minimal administration (no
indexes, no tables spaces, ...)

— Scalability: up to 1.2PBs for user data
— Smart: Native integration with IBM

SPSS Modeller for data mining and
predictive models

« SPSS analysis can run on the database level
(no need to pass tons of data to the SPSS
engine for processing)



SPSS

SPSS software and solutions enable customers to predict
future events and proactively act upon that insight to drive
better business outcomes

Capture Predict Act
_ Predictive capabilities bring Unique deployment
Data Collection repeatability to ongoing decision technologies and
delivers an accurate . &aking, and drive confidence in methodologies maximize the
view of customer EFE 2\ your results and decisions impact of analytics in your
attitudes and opinions=—— [ ope[at/on
6;':
<3 ) LA
T\ /2 =
%&\‘ Text Data L o Jag
) A Statistics » °°°
" Analytics . Mining Eri‘ .
i‘?@é Data Deployment P
- Collection Platform Technologies i
)
Pre-built Content UF;U?

; " Y
Attract || Up-sell || Retain 4 14 24
/\/\/ /\/\/ /\/\/ cee 0&. -
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