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The BIG data gap...

Moore's law: processing “capacity” doubles every 18 months : CPU, cache, memory

It's more aggressive cousin:

* Disk storage “capacity” doubles
every 9 months

Disk

- Processing

——

1988 1992 1996 2000 2004 2008

1EI+)7isk TB Shipped per Year
1998 Disk Trend (Jim Porter)
htto://www.disktrend.com/ndf/oortroka.odf.
ExaByte /
1+ disk TB

TE+5 |

1E+4 |

1E+3

growth:
112%ly

1988

1991 1994 1997 2000
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2000’s Big Data from Online Transaction

Account Profile l Online Banking,Bill Pay,

=181x]

it Internet Explore ded by. jorldNet

b

e
seach_Carovanes_ @iy | Br &5 - &

o M

&loene |12 @ et

Customer
Interaction Base
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2010’s Big Data from Our Digital Footprint

\ \
|
« Name « Company - Favorite: . (eneral
« Age « Industry - Movies Interests
. Gender - Education -~ TV shows - Brands
. Location - Sports supported
« Occupation ) - Books. etc. )
N\ N\
« Activity Dates » Updates: - Popularity
(earliest/latest) > Photos « Friendships
« Social Network > Links
memberships > Status
X712 Clo|E{et 24 DJC|ofof| 2fsl Mitx|= AHEX} &S CIOIE{ 7t M22 AHRle| BEE2 Fite|7| A%
M22 HEE S8 MAZISR MH|A ALEXH(DZH)0| WSIYH, Mo of N4 AN S mtotsH= H2HQIX|(context
awareness)7t 27 JtSHHE 20 0| HIY2 R 7| P &2 XA AL HE S Chrst Aok Do Aol B
SA =M 7solHE

7 S|
S219E ZEY, ADIEE, A4 Y EYA MH|A(SNS), RFID S2 ‘4| Ho|E| A|HE 7H53HA|Zl 52 29
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Data Warehouse vs. Big Data

Data Warehouse Big Data

Unstructured data

Variety Structured data Semi-structured data
Structured data
. Data at rest
VeIomty Data at rest Data in motion

Average size of

Volume new Netezza
appliance: 10TB

Data at rest
Data in motion
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Result: Highly Flexible and Robust Warehouse

InfoSphere
Volumes of raw data (structured .
e Information
and unstructured) in file systems
) Serve A ﬂ
S
Analytics on \ A 4

data at rest

InfoSphere
Biglnsights

Real-time streaming >
data (structured and —7" . Real-time
unstructured) - & '

> analytics
=y InfoSphere = ';__,,y
Biglnsights gt

Event detection and =
capture of real-time data

Traditional data sources
(ERP, CRM, databases)

Supply Chain
Analytics

—
Ag)

S
Financial
Planning
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IBM’s Big Data Platform Vision
Bringing Big Data to the Enterprise

Data
Warehouse

InfoSphere
Warehouse

Master Data
Mgmt

InfoSphere MDM

Database

Content
Analytics

Business
Analytics

Cognos & SPSS

Marketing

Data Growth
Management

InfoSphere Optim

9 © 2012 1BV Lorporation

IBM Big Data Solutions Client and Partner Solutions

vy

¢ 1 @\

End Users

NOILVIOILNI

Streaming Analytics Internet Scale Analytics

Open Source Foundational Components

JaAIag uonewloju|

Eclipse Oozie Hadoop HBase Pig Lucene Jaql
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“Big Data2} Big Insight
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Evolution of Analytics — Reporting to Action

Advanced Aj ics
Predigs®® Modeling/
Analytics Optimization
DW & OLAP Bl / Forecg
EIS Ad Hoc Queries
MIS Drill Down
Standard Reports

Computational
Complexity

Data ‘ Latenc
Volume y

11 © 2012 IBM Corporation
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The Analytic Enterprise

Bl Reporting and
Ad-Hoc Analysis

Optimization

Predictive
Analytics

First Mortgage Delinquencies ($B)

Days PastQus; E180+ EEO0ATE  -=-00+ DPD

ECLUNE L]

2008 3008 ag0l

Tt o i 1 3 i

» What happened?
* When and where?
* How much?

12

* What is the
best choice?

» What will happen?
» What will the impact be?

© 2012 IBM Corporation
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Impact of Query Performance on
Business Benefit

5.0 X
BBI
4.5 -
4.0 -
3.5 1
3.0 - OII‘“-E"-E'I Q.I Blg Data2|
BIAICf =
= AL

_— Typlcal query time | I_ A_'II Q_I T__.I_Eil 7|_

sec sec sec sec sec min min min min IOE*Q_I 704IOHE_1IOEILIEI_.

Source: OLAP Survey 5 analysis based on 2,100 participants
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Big Data MEETS Big Math

Big Data

First Mortgage Delingquencies ($8)

|Wuun- =070 =30+ DPD ‘

Analytics Without Constraints

16
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+Big InsightS 9|3t DW X 24 0{Z2}0|
» Netezza Architecture
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Netezza Appliance Approach

]

Database

ODBC 3.X
JDBC Type 4
SQL-92
SQL-99
Analytics

rmirrosystems

[ﬁ/ﬂ HEWLETT

PACKARD

High
Performance
Loader

19

RDBMS
-+

Server
+

Storag
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The Netezza Appliance

Slice of User Data
Swap and Mirror partitions
High speed data streaming

SQL Compiler
Query Plan
Optimize
Admin

Processor &

streaming DB logic
High-performance database
engine streaming joins,
aggregations, sorts, etc.

Snippet Blades™
(S-Blades™)

20 © 2012 IBM Corporation
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Asymmetric Massively Parallel Processing™

CEEEY

21

2 M)

-

Disk Enclosure

P N

Cache/Memory

- Fast Network

Snippet Blade
(MPP)

\

Netezza TwinFin™ Appliance

Advanced

Analytics

ODBC/
JDBC/
OLE DB/
SQL

Bl Application
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Netezza9|

22

30| 7l=

Memory
l-l- Cache H =3

Node

Node

Node

Memory
H Cache EE =3

"Data Streaming X{2|

Memory
H Cache H BB

FPGA :

Field Programmable Gate Array
2t ZE 2 ZEE B =S50l 22 x4

-I-

O
_ —

o| HO|HE EHT
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The Secret Sauce: FPGA

from
where
and

and

select CUSTOMER_ ID,

PRODUCT_1ID,

sum (REVENUE)
SALES_DATA

MONTH = '20091201"'
MARKET = 509123
SPECIALTY = ‘DAIRY'

FPGA Core

Slice of table
SALES_DATA

(compressed)

23

Uncompress

Project

Restrict,
Visibility

select CUSTOMER ID,
PRODUCT_1ID,
sum (REVENUE)

where MONTH =
and

and

Complex >
Joins, Aggs, etc.

sum (REVENUE)

MARKET = 509123
SPECIALTY =

'20091201"

‘DAIRY'

© 2012 IBM Corporation
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Typical Warehouse Implementation Process

JAD
Sessions

Database?

Apply DB
Patches

Configure

Configure
Temp Tablespace

Configure
Table
Partitions

Configure
Extents

Configure
Logical

24

Server?

Configure
OS Kernel

Apply OS
Patches

Storage?

Configure
RAID

Create
Logical
Volumes

Create
Table

Partitions

Create
Physical

Configure
Logical
Volumes

Determine
Data
Distributio

Build Maintain
(e [YCH Indexes

Update
Statistics
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Simplicity over Complexity

25

B

Data

% Distributio

n

]
Load Data

Update
Statistics

N NETEZZA
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Traditional Complexity Netezza Simplicity (RDBMS 101)

H .
©1“B16 BASE TABLE PARTITIONS. St s LR Sy
TABLESPACE AT EDW REXMIN .
= ( Oracle: 34,500 KB of DDL
PCTEREE a0 RPT PERIOD DIM ID INT
v Index -REXMIN SOURGE::ID I on 515 PARTITIONS.. b INT 1001 objects
CREATE INDEX EDW_PROD.REXMIN SOURCE ID I ON EDW_PROD.EDW _RESPD_EXPSR _MIN FACT
i INTE Netezza: 31 lines of DDL
gomimEadl :Index REXMIN LLOC _FK BI on 515 PARTITIONS.. INT
Lo:::::ANS (i:::f;zi::iﬁit:;EX EDW_PROD.REXMIN LLOC FK BI ON EDW_PROD.EDW _RESPD EXPSR MIN FACT INT 1 object
w;i!;’l‘[ﬂ‘ TABLESPACE NOT NULL
) wmmas || Index REXMIN REHH FK BI on 515 PARTITIONS.. ,
Nocomed m:):r(::ms CREATE BITMAP INDEX EDW_PROD.REXMIN REHH FK_BI ON EDW_PROD.EDW RESPD_EXPSR MIN_FACT NOT NULL,
“TABLES! LOCAL  ( (RESPD_HHLD DIM ID)
e PARTITION TABLE NOT NIJLLI
i vowced 24 Tndex REXMIN _SMS_FK BI on 515 PARTITIONS..
e EAELE S m:}:z? CREATE BITMAP INDEX EDW_PROD.REXMIN SMS FK BI ON EDW_PROD.EDW _RESPD_EXPSR MIN_FACT ’
PCTEREE Locam (SRVC_MKT_SEG_DIM ID)
INITRANS P H
e o=z M Tndex REXMIN SRWK _FK _BI on 515 PARTITIONS..
1 St LO::GA}I(:ZA‘ CREATE BITMAP INDEX EDW_PROD.REXMIN SRWK FK BI ON EDW_PROD.EDW RESPD EXPSR MIN FACT
PR LOCAL ( (SRVY_WEEK_DIM_ID)
=5 PARTIT] i
ket =" wew] . ™™ Tndex REXMIN RP_FK_BI on 515 PARTITIONS..
NOLOGE AR LOGGING CREATE BITMAP INDEX EDW_PROD.REXMIN_SRWK FK_BI ON EDW_PROD.EDW_RESPD_EXPSR_MIN_FACT
::::f LOCAL ( (SRVY_WEEK_DIM_ID)
TaBLES] s | B TABLES
ekl woioean) w7 "ad-mmi Index REXMIN_DATE_FK_BI on 515 PARTITIONS..
Makrrad :2:;‘::2’“ :’;Z: mz:};:s CREATE BITMAP INDEX EDW_PROD.REXMIN DATE FK BI ON EDW_PROD.EDW RESPD_EXPSR MIN FACT
ShoRed INITRANS INIT}eiBOCAL ( (DATE_DIM ID)
PARTIT|
et ) o ol Index "REXMIN MEDO_FK BI on 515 PARTITIONS..
o ;::: MAXTR|:#=CREATE BITMAP INDEX EDW_PROD.REXMIN MEDO_FK BI ON EDW_PROD.EDW_RESPD_EXPSR MIN_FACT
i LOGGING| (MDOTLT DIM_ID)..
M LOCAL (
ks . PLUS DDL FOR TABLESPACE + 515 PARTITIONS
NotaGe]
raBLES] e
ecress . PLUS DDL FOR 515 PARTITIONS [' NOT NULL,
INITRAY
naread 4 NULL,
STORAGH P
5 NULL,
. P
.. "PLU
- PII
)
)
26 © 2012 IBM Corporation
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Netezza Simplicity on TCO
Telecom Retailer and Service Provider

Telecom Call Detail Record FACT Obje?::agleunt . Neteéz:ugtbject
Tables 1
Indexes 12
Table Partitions 47
Index Partitions 564
Table Partitions tablespaces 47
Index Partitions tablespaces 47
Table Data Files 170
Index Data Files 122
TOTAL 1,010

27
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Netezza DDL 2 2t

DREOP TABLE DEAU3ER.F CHM3 COMCSDAILYPUR CASCADE CON3ITRAINTS;

CREATE TAELE DBAUSER.F CM3 COMCSDAILYPUR |

JALDATE CHAR () HOT HOLL,
COMCEND HUMEER (3] HOT HOLL,
CHCD VARCHARZ [ 10) HOT HOLL,
CUSTCD CHAR (8] HOT HOLL,

!
TABLESPACE TSD CHS1
PCTFREE 10
PCTUSED 0
INITRANS 1
HAXTRINS 255
NOLOGGING
PARTITION BY RANGE (SALDATE]
i
PARTITICN F_CM3 CONCSDAILYPUR_P200610 VALUES LESS THAN (20061101
NOLOGGING
TABLESPACE TSD CHS1
PCTFREE 10
PCTUSED -1
INITRANS 1
HAXTRINS 255
STORAGE |
INITIAL 102400 K
NINEXTENTS 1
NAXEXTENTS UNLIMITED
:I r
PARTITICN F_CM3 CONCSDAILYPUR_P200611 VALUES LESS THAN (20061201
NOLOGGING
TABLESPACE TSD CMSZ
PCTFREE 10
PCTUSED -1
INITRANS 1

DROP TAELE DBAUSER.F CM3 COMCSDAILYPUR ;

CREATE TABLE DEAUSER.F CM3 COMCZDAILYPUR |

SALDATE CHAR [5) NOT NOLL,
COMC3NG INTEGER NOT NULL,
CHCD VARCHAR (10) NOT NULL,
CUSTCD CHAR [6) NOT NOLL,
BRANDID VARCHAR (10) NOT NULL,
LINEID VARCHAR (10) NOT NULL,

28
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Low TCO (Y=E)

Ef0] 2: 2k 270 GB
mHE| M (E| 0|2 2] 20%): 2F 54 GB
olcll A (E|0] 22| 30%): 2 81 GB

= AO|== 2F 405 GB

29

E0|2: 64 GB
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< Big InsightE ?|ot DW 8l EA

= Netezza Advanced Analytics
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Powering the Age of Analytics

LA

~ ”

Data Business
Warehouse Analytics

WL,
- F 4
ill

"

Visualization

Geospatial

Data Types

Business
. Intelligence

31 © 2012 IBM Corporation
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Powering the Age of Analytics
\\(‘Parallel Computing Platform

( Warehouse for Complex Data Types
( Hadoop Integration
( Business Analytics & R
( Business Intelligence

:/‘ ETL & ELT

/

/
V' Geospatial
4

32
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Netezza Embedded Analytics

Bl App Server

Analytics
Query
O —
- 08 —
Results

Bl App Server

Analytics

Query
—_—

[P p—

Results

33

Analytics
Processing

Result
Presentation

¢

MPP Grid
1
Processor &
swerost | (I -
2
- Query — I <) Processor & «—>
. I lJ streaming DB logic
- 1N | &, .
Data Set 020 [
- -~
MPP Grid
1 or &
SMPHost | i
User
— Query —» I | Defined
| R Bl | Functions,
«— OO8E — I " Aggregates
Result .
Set 960 e PR
e ]

© 2012 IBM Corporation
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Advanced Analytics with Netezza

, d

34 © 2012 IBM Corporation
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Advanced Analytics — the Traditional Way

®
:i ot
® °
[ Oooooo aa
000000 b b o
Oooooo
Oooooo
o
°
an

Feo o o
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Advanced Analytics with Netezza

®
:i ot
® °
[ Oooooo aa
000000 e bw o
Oooooo
Oooooo
o
[ ]
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Common use cases

haﬂﬂﬂﬂ N NETEZZA

Create context Analyze
(classification, text
mining)
@haﬂﬂﬂﬂ N NETEZzZA
Parse , aggregate Analyze, report

~& ¥ N NETEZZA CriEEbmp

B L Active archival

Analyze, report Long running queries
structured data

2= NING @bluekai Harmony

37 © 2012 IBM Corporation
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Strategy and Hadoop support

Scenario 1: Hadoop/Map-Reduce framework inside the appliance

* Invoke Hadoop jobs like UDFs

« Combine ubiquity of SQL with flexibility
of Map Reduce

» Port existing jobs and functions as-is

—
Scenario 2: Hadoop integration (Cloudera Connector) [|[][_|[JE|’E_|

\\ * Move data back and forth between
#ﬁﬁdﬂﬂﬂ Netezza and Hadoop cluster
l

» Use Hadoop for ingesting/parsing web

High speed data logs, offline analytics
loader  Port existing jobs and functions as-is
bidirectional =
( ) s 4
38 weblogs

© 2012 IBM Corporation
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Advanced Analytics Framework

Predictiv - Customer/
a R Scientific Partner

Analytics Analytics Analytics Analytics

nzAnalytics Open Source Analytics Custom

Parallel Analytic Engines Software Development Kit

nzAci:Irgftors nzPlug-in 2
C, C++, Java, E 1;‘.” for
Python, Fortran Al R GUI

nzEngine || nzEngine nzPackag

nzMatrix for for
Hadoop R

Parallel Analytics Accelerator

Confidential Briefing for Customer
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“Big Insight

= Netezza Customers
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Performance

15,000 o| S X7} of=
800,0007H O|aro| #H2|&
H|E|XF =@ O}

H| 1 S A| 50H{ Q| tHf=
SE2 BY

“...when something took 24 hours | could only

do so much with it, but when something takes

10 seconds, | may be able to completely
rethink the business ...

- SVP Application Development, Nielsen

nielsen

Source: http://www.youtube.com/watch?v=yOwnX14nLrE&feature=player _embedded

41 © 2012 IBM Corporation
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Simplicity

EO'OHH —E—%‘ 7W 6
|. o

1-Day ul

‘Allowing the business users access to
the Netezza box was what sold it.”

Steve Taff,

Communications ...« vve Dir. of IT Services

42

© 2012 IBM Corporation
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Big Data

Netezza = Q1O 2 7EHZE
12l O|= O|O|E{ 7} Of A
2-3H 2 W2 Al =7}5H]
1PBZ =t&t

‘NYSE ... has replaced an Oracle 10 relational database
with a data warehousing appliance from Netezza,
allowing it to conduct rapid searches of 650 terabytes
of data.”

ComputerWeekly.com

- NYSE Euronext.

Source: http://www.computerweekly.com/Articles/2008/04/14/230265/NY SE-improves-data-management-with-datawarehousing.htm

43 © 2012 IBM Corporation
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Smart, Advanced Analytics

20| CHA| DY

87 +%= 70

L
—
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=
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Al
0 0

oo 43

“‘Because of (Netezza’s) in-database technology,
we believe we'll be able to do 600 predictive
models per year (10X as many as before) with
the same staff."

&

CATALINA MARKETING' CIO and executive VP

Eric Williams,

44 © 2012 IBM Corporation
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The Mental Shift: Big Data Storage to Big Data Strategy

* Mixed workloads with
thousands of users,
deep & micro-analytics

* Enhanced 3rd party
integration

« Simple scaling into the
hundreds of TB

» “Lights Out” operations

« Cross-system access

s

Performance

Simplicity

- Etae

ol =" a"s
o

Departmental

46 © 2012 IBM Corporation
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Netezza Roadmap: Appliance and Architecture

2003 2010

‘ds, XMH| 82| TCO,

47 © 2012 IBM Corporation
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Changing the Rules of Bl

48

-

Performance Per Dollar

1000.0

100.0

10.0

1.0

0.1

0.0

-o0= Netezza

= Other Systems

© 2012 IBM Corporation
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Global Data Warehouse Deployment

Cloud Providers Universal Access
Universal Management
Flexible Provisioning

Edge

Region A

Head Quarters

Enterprise Data Warehouse

Region B

49 © 2012 IBM Corporation



