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Agenda

» Analytic Challenges in Big data era

= Delivering Deep Analytics
— IBM PureData system for Analytics

= Delivering Operational Analytics
— IBM PureData system for Operational Analytics

» Big data platform to accelerate analytics
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= Analytic Challenges in Big data era

= Delivering Deep Analytics
— IBM PureData system for Analytics

= Delivering Operational Analytics
— IBM PureData system for Operational Analytics

» Big data platform to accelerate analytics — different analytics
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PureSystems

Today’s big data challenges for both transactions and analytics
are increasing demands on data systems

Mobile Commerce Social Analytics Big Data Cloud

Increasing Increasing Increasing

Volume of data Velocity of data Variety of data
requires growing capacity requires higher performance requires new techniques

50x Millions of ; __ Billions of
" transactions = o 45 devices &
per second &P~ sensors

. Ba .. Telco subscriber = ) N4 Smart Meters,
2020 activity logging ol RFIDs, GPS...

A smcater approcdach to meeting data challenges is recuired to:
Reduce complexity » Acceleicie time to value » Improve IT economics

© 2012 IBM Corporation
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Smarter Analytics should be your goal

ClOs rank
Analytics as the

#1 factor

Contributing to an

organization’s Financial Enterprises that
competitiveness.! outperformers are apply advanced

0 analytics have
Organizations that more likely to 0
embrace analytics use analytics to More revenue
are more than evaluate talent Growth and

supply and
ZX demand on an 12X
. o
as likely to ongoing basis. more profit growth.*

outperform their
Peers.?

1IBM CIO Study 2009 _ 3 IBM CHRO Study 2010
21BM IBV/MIT Sloan Management Review Study 2011 4|BM CFO Study 2010

© 2012 IBM Corporation



| (|
I
I
Iy
.|||
m
U
.
-
*

PureSystems

Achieve Smarter Analytics by using all types of analytics against all types
of data

Transactional &

Operational reports Application Data

Analytic reports

Documents
: Alerts
Smarter z
Analytics : o _
: Statistical Analysis Enterprise
: Content

,:11111& H .
B A Spatial Analysis
=:i;1 L +h2h
~ Jm(o-+) Forecasting Machine & Sensor

Data

Predictive Modeling

Optimization Social Data
Social Analytics

, F : Web Data
Web Analytics : w

© 2012 IBM Corporation
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Challenges to overcome

Do you face these challenges:

Difficulty adding new data or analytic
capability

Lack of analytical insight

Broad spectrum of workload and
SLA requirements

Growing data volume, variety and
velocity

Complicated system lifecycles
Administration complexity

Growing costs of IT

© 2012 IBM Corporation
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Today’s Analytic Challenges Means Thinking Differently about
Architecture

» Data systems optimized for analytic workloads

= Support for different types of analytics

= Simplicity as a design requirement

= Agility as a design requirement

8 © 2012 IBM Corporation
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The Answer? A Big Data Platform

/

Analytic Applications

Exploration & Operational Content Analytics Predictive

Big Data Platform

Each Analytics Workload
against the Right Data, in the Right Place,
at the Right Cost and Performance

9 © 2012 IBM Corporation
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PureData

for Analytics

Optimized system delivering
data services for analytics

for Operational Analytics

Optimized system delivering
data services for operational analytics ‘

JureSystems

© 2012 IBM Corporation
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= Analytic Challenges in Big data era

= Delivering Deep Analytics
— IBM PureData system for Analytics

= Delivering Operational Analytics
— IBM PureData system for Operational Analytics

» Big data platform to accelerate analytics
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Big Data Meets Deep Analytics

First Mertgage Delinquencies ($B)

|nm_zum.q;uuu. =170 =50+ OPD |

0.
@07 Q0T 1908 2008 3008 4G00 1806 20'00 308

12.48
3

Analytics without constraint

© 2012 IBM Corporation
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IBM PureData System for Analytics

New generation

Netezza appliance

=4 OfEE[F 0/ E 7/er X EeE 85
== AHEof= HE/A Il

DB AMH, ~EE|X| & &5t
2E 48 AN
» High speed data ingest

High speed analysis
No indexing

No tuning
L.E No administration

Speed ! Simplicity ! Scalability ! Smart !

13 © 2012 IBM Corporation
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IBM PureData System for Analytics - Inside

Disk Enclosures

Optimized Hardware + s
Software PSEEE=2C *User data, mirror, swap
| BE=E= i s ol partitions
"Hardware accelerated I 1= =5 =High speed data
AMPP S HHH] streaming

»Purpose-built for high
performance analytics

. . Snippet Blades ™
-ReqU|res no tunlng

2l sHardware-based query
SMP Hosts TERAH T acceleration with FPGAs

=SQL Compiler N : =Blistering fast results
"Query Plan e =Complex analytics
=Optimize AL LN executed as the data
=Admin & DihmEE streams from disk

e © 2012 IBM Corporation
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IBM PureData System for Analytics — HW overview

Yy,

Scales from
Y4 Rack to 10 Racks
8 Disk Encl
- 96 ﬁl’B Sn,ggs[l)Jrri?/Zs (4 hot spares) 32 TBto 1.2 PB of
RAID 1 Mirroring User Data

J

2 Hosts (Active-Passive):

2 Quad-Core Intel 2.6 GHz CPUs
7x146 GB SAS Drives

Red Hat Linux 5 64-bit

14 Sparta for Analytics S-Blades™:
2 Intel Quad-Core 2+ GHz CPUs

4 Dual-Engine 125 MHz FPGAs
24 GB DDR2 RAM
Linux 64-bit Kernel

» User Data Capacity: 128 TB** :
e Data Scan Sppeedy 145 TB/hr** * POW_er Reql.“r_ements: 7.6 KW
« Load Speed (per system): 5+ TB/hr » Cooling Requirements: 7.8 kW

** 4X compression assumed

15 © 2012 IBM Corporation
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IBM PureData System for Analytics - AMPP Architecture
- SMP 2f MPP of =g}

Field Programmable Gate Array =
a blank canvas until it’ s configured

P

Advanced
Analytics

“Lite”
Host

(IBM xSeries,

Red Hat Linux)

j e—

Loaders
Disk
Enclosures

Network
S-Blades Fabric

Applications

PureData System for Analytics Appliance

© 2012 IBM Corporation
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IBM PureData System for Analytics — S-Blade Data stream Processing

FPGA Core

Stream via Decompress Project
Zone Map

From Select

Restrict
Visibility

Where

Select State, Age, Gender, count(*) FrofndkuldiBiiiBohiRoRGwtosbenTabliabéh e ra\BiutheDBird kD 8tg/ @1 01960/1960°
And State in (“FL’, “GA’, ‘SC’, ‘NC’ ) GroGmhp Staftategd) g Gardarder@ndgtdiy, Agte, Faej&ender

© 2012 IBM Corporation
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IBM PureData System for Analytics — Enhancement
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New generation
Netezza appliance

for mixed workloads Memory management failover allowing automatic re-
micro analytic workloads * Workload management

» Page Level Zone Maps » Faster, Better, and completely
reduces disk scanning transparent to the end-user

© 2012 IBM Corporation
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IBM PureData System for Analytics — Integrated by Design

Netezza In-Database Analytics 2.0

The MOST In-Database
Analytic Functions

Netezza
In-Database Analytics 150 7/
100 -
Transformati 50 1 -
ransformations L - _— S
0 T . T T i///
Mathematical 49? Q\O' é}@ b@“#
é\,@ < 0\ ‘fb
Geospatial > K@
&
N
Predictive
Statistics v |:-||0|E_-|9_| ol% gi%
Time Series v AlE ol ZHOIgE BM
Data Mining v -Tl—*c-;% I:gaél x'l E-I

© 2012 IBM Corporation
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= Analytic Challenges in Big data era

= Delivering Deep Analytics
— IBM PureData system for Analytics

» Delivering Operational Analytics
— IBM PureData system for Operational Analytics

» Big data platform to accelerate analytics
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Operational Analytics
Extreme concurrent query volumes on real time information

4,00 N, R |

SALES

2010
2009
2008
2007
2006
2005

g

Multiple, Concurrent
Analytic Queries

(I}
EUHII‘.E‘;JHII‘.E‘;

Bl Reports and Analytics
Data Warehouse

21 © 2012 IBM Corporation




| (|
1
I
Iy
- ||= ||
”
@

PureSystems
IBM PureData System for Operational Analytics

Optimized for a mix of
Interactive and analytic queries

Preset and configured for top performance,
throughput, and efficient resource utilization

Continuous ingest of operational data

Balanced throughput and performance
through dynamic self-tuning

Policy-based automatic workload management

Automated multi-temperature data management

© 2012 IBM Corporation
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IBM PureData System for Operational Analytics - History

Progression of IBM Data Warehouse Integrated Offerings

Highlights
9 ISAS/SMAS

= 15 Offerings since 2005 (over 7 years)
= Hundreds of systems/customers

7710

*x

= Continual enhancements to the ISAS/SMAS  (M=RT
fundamental BCU methodology {Eﬂg]
ISASISMAS ISAS/ISMAS
7600
(1072009) D 5600 R2
(1172010)
BW ISAS/SMAS
BW 7100 B 5600 R1
7050 (11/2007) W 5100 R&ii:'ﬂﬂ‘lﬂ]

BW * (ar2007) 5100 R3%%%%
'é 7000 BW 1/2009)
= BCU (12/2008) BW 5100 RZ(
€ | for AIX (5/2008)
o ;;LEDSJ Bw 95100 R1
5 5000 (10007 Name Changes

BW (312007) = BCU=Balanced Configuration Unit

6000 = BW = Balanced Warehouse
a (6/2008) = ISAS or SMAS = IBM Smart Analytics System
g
:
E 2005 2008 2007 2008 2004 2010 2011 2012 2013
o |

© 2012 IBM Corporation
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IBM PureData System for Operational Analytics — DB Architecture

Tran

Core DB2 DB2 pureScale Data Sharing
Ideal for OLTP and Ideal for active/active OLTP/ERP scale
data marts out

¢

Optimized for OLTP

PN

Single Database View
Tran 1 Tran 2 Tran 3

¢ ¢ ¢
|
Shared Data Access

Optimized for Analytics

Single Database View

/SQ¢L1 \

SQL 1’ SQL 1” SQL 1
D, D, D,

DB2 InfoSphere Warehouse

Ideal for data warehousing with MPP scale out for

near linear scalability and query processing

© 2012 IBM Corporation
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IBM PureData System for Operational Analytics - hardware overview

= |IBM POWER7 P740 & P730
16 Core servers @ 3.55GHz

b

Scales to PB+
capacity*

» Blade Network Technologies 10G
and 1G Ethernet switches
= Brocade SAN switches (SAN48B-5)

E— 2 o ble t0 PB+* ———

Extra Small Small Medium Large
64.8 TB* 151.2 TB* 237.6 TB* 324 TB*

_ © 2012 IBM Corporation
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IBM PureData System for Operational Analytics - Enhancement

H 85T B84 MAIZE BN Wi Y B2 goly

» |ntegrated backup for rapid

backup and restore = Built-In Time Travel query = Row and Column access controls to
without moving data on or off the enabling faster historical and support multiple tenant operational
system trend analytical queries warehouses

© 2012 IBM Corporation
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PureData System for Operational Analytics — key capabilities

Data management Analytics
» Continuous Data Ingest
» Multi-Temperature Data Management

» Storage Compression with Adaptive
Compression

= Row and column Access Controls = Intelligent Miner
» Workload Manager

» Cubing Services

» Cognos Business Intelligence *
(5 user entitlements)

Data movement Tooling
= SQL Warehousing Tool » PureData System Console
» InfoSphere Federation Server = Design Studio

= Optim Development Studio

Operating System
= IBM AIX

27 © 2012 IBM Corporation
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= Analytic Challenges in Big data era

= Delivering Deep Analytics
— IBM PureData system for Analytics

= Delivering Operational Analytics
— IBM PureData system for Operational Analytics

» Big data platform to accelerate analytics
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PureData System for Reporting and Beyond as big data platform

Operational
Analytics

Predictive
Analytics

Reporting, Bl and
Ad-Hoc Analysis

*What is the
best choice
right now?

g * What will happen?
* What will the impact be?

 What happened?
* When, where,
how much?

29 © 2012 IBM Corporation
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IBM Big Data Platform to Accelerate Analytics

IBM Big Data Platform _ _
Delivering

. Visualization | Application \ Systems o
& Discovery Development Management " Increased aglllty
u q q = Improved efficiency

» Reduced complexity
» Deep analytic expertise
= Accelerated time to value

Information Integration & Governance

© 2012 IBM Corporation
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IBM Big Data Platform to Accelerate Analytics — different analytics

: IBM PureData System for Analytics
: IBM PureData System for Operational Analytics

\ Different characteristics to meet
IBM Big Data Platform different service requirements

» Data loading / continuous ingest

~ Visualization Application Systems ! = Response latency
& Discovery Development Management = Concurrency

e Accelerators o AnalytiCS &

Stream Computing; = Data Warehouse

Operational

Analytics
Information Integration & Governance

© 2012 IBM Corporation




