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1. 290l Data 57}9} Y3 > B0l Data 57}

Mobile, Commerce, Social, Analytics, Big Data, Cloud S C}st 20F0| A 2= Datas CHFA, CHE2F, C2FO| Transaction S Data System
of CHet RS S7HAZ| AS LT

A H

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 SN Millions of " .. Billions of
35 ZB (Ba s transactions — > devices &
Q - per second == sensors

Telco subscriber | Smart Meters,
activity logging RFIDs, GPS...

by 2020 =
[ ] y S .

-

A smuarter approcach to meeting data chdallenges is required to:
Reduce complexity = Accelerate time to value = Improve IT economics
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24X Ol Data Z712F Yt > ClIO= Data 2412 £ O|AIAN S ABHC} z
10071f= 307 Of&fo| LHUOIM SASH= Y, OiLIX 3000F S T o= ZAteH LIE LIt
ClOs rank
Analytics as the
#1 factor
ConTrlpu’;[ng,To an Financial Enterprises that
Oran'Z?TJOn S outperformers are apply advanced
compefitiveness. 647 analytics have
Organizations that : © 33%
embrace analytics more likely to
are more than use analytics to More revenue
evaluate talent
2X supply and demand
/ on an ongoing
as likely to basis.?
outperform their
Peers.?

Growth and

"1BM CIO Study 2009

more profit growth.*
21BM IBV/MIT Sloan Management Review Study 2011

3 1BM CHRO Study 2010
4IBM CFO Study 2010
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Optimization
Predictive

Analytics
Bl Reporting and

Ad-Hoc Analysis

-
First Mortgage Delinquencies (38)

* What is the

) best choice?
* What will happen?

* What will the impact be?

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

X
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2. 51 DWO| StA |9 M3 > DW Appliance

]|

PureData System for Analytics = Database + Server + StorageE otLtZ £t {22 7HE2| H|O|E{ YOSt A | EE2I0|AA HE LTt

= PureData System for Analytics X|& Appllance JHEE MA X|ZEXZ DW A|AH
of H&3t%

O, 7t Appliance9| 0] Betsts DW A[AES KE S LT

= Database + Server + Storage £ SILIZ ET5I0] RE HS X[ &SIA|Z] XHA|
CH BI/DW Infrastructure 2F74 S N35t= DW & O{ZZ|0|¢A HECZM,
DWA|AHICZ ALESHE O RO PureData System for Analytics 0|2|2| &7t &
HIE T35 2Rz S| °“"—|Ef

[E=]

RDBMS
- +

I-. S ' Server
+

Database Server Storage Storage

Mz sael DataWarehouse Appliance
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2.3 DWO| stA et M2t > DW Appliance Trends

PureData System for Analytics= 7| & DW 2 1} 34| Data Miningdt 54 24 QA

Al Rows

Count 2 Logarth
BESO 8731 BR12 10399568

transter_hours==1 transfer_hours=1

Court G*2 LogWiarth
2555 34501235 367A2647

Court "7 LogWorth
4135 52424593 39930816

residencylY) residency(h) Ethric(A, W) Ethnic(H, B, M)
| |

Court 32 Court 32 Court 62 Court 32

1967 26824311 988 7539638 330 43268443 TIS 897 51678

Serum free cortisol concentration (nmolll)

o
= =
300+
250+
2004
150+
100
50
0 T T T T T
0 500 1000 1500 2000
Serum total cortisol concentration (nmol/l)
30— | TA tem
e 10
/ 301 / 302 / 303 /304 305/ B o
TA [ Istitem [ 2nd tem [ 3retttern | atnter| |+~ | 30
1 W0+ 20 0 w0 ;g
2 | 20 0 2 -
3 10 30 50 4*70—
PN 20 50 2 w0
5 20 40 70 80
3 50
Multi-Column Data 4 30
4 40
4 50
5 20
5 40
5 70
5 80

Transaction Data

%1510 LSO W2 S8 240| FH5ELIC
350 i : - . :
135/tep
300 445/tep ———— |
E o250 | [137udp
S
= 200
2
9
a 150
100
50
0 L L ) L ) L
01/12 01/13 01/14 01/15 01/16 01/17 01/18 01/19
Date

BV (10%)

v 0%
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3. IBMO| H|2tSt= PureData System for Analytics > PureSystem

PureSystems0j|= PureFlex, PureApplication, PureData 2 1 & L|C}t

Infrastructure Application Platform

Purellex PureApplication

Delivering Delivering
Infrastructure Services Platform Services

PurepData

Delivering
Data Services
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3. IBMO| H|2tSt= PureData System for Analytics > N1001 2 &!
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8 Disk Enclosures
= 06 1TB SAS Drives (4 hot spares)

= RAID 1 Mirroring

5 (Active-Passi e)

:d Core Inie] 2.9 Grlz CRPUs
7, ’146 G SAS Drives
leit LiritLe & §4-git

14" PureDataifor Analytics StBlades ™
= 2 ntellQuad-Core 2+ GHHz CPUS

Ranee = 4 Dual-Engine 125! Mz FPGAS
= 24 GBI DDRZ RAM
= lintx 64-bit Kenmel

= User Data Capacity: 128 TB*™* . , _
* Data Scan Speed: 145 TB/hr** . Eg\évl?r: ngugﬁ?rﬁg:ié _
* Load Speed (per system): 5+ TB/hr 9 Req '

**: 4X compression assumed

Scales from
Y2 Rack to 10 Racks

32 TBto 1.2 PB of
User Data

S

7.6 kW
7.8 kW

© 2013 IBM Corporation



3. IBMO| A|2tSt= PureData System for Analytics > N2001 2 &!

6 Disk Enclosures

= 144 600 GB SAS2 Drives
* 240 for User Data

* 4 for S-Blades

* 16 Spare

. DAL

“Netezza 7.0

\Ai

Red”Hat Linux 6 64-bit

2 Hosts (Active-Passive)

= 2 6-Core Intel 3.46 GHz CPUs

= 7x300 GB SAS Drives
= Red Hat Linux 6 64-bit

Scales from
Y2 Rack to 4 Racks
. J
4 PureData for Analytics S-Blades™
= 2 Intel 8 Core 2+ GHz CPUs
» 2 8-Engine Xilinx Virtex-6 FPGAs
= 128 GB RAM + 8 GB slice buffer
* Linux 64-bit Kernel
* User Data Capacity: 192 TB*
* Data Scan Speed: 478 TB/hr*
" Load Speed (per system):
* Assuming 4X compression

* Power Requirements: 7.5 kW
5+ TB/hr * Cooling Requirements:

27,000 BTU/hr

© 2013 IBM Corporation



3. IBMO| H|2tSt= PureData System for Analytics > PureData System for Analytics@| E% A
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IBM PureData System for Analytics
Optimized exclusively for analytic data workloads

PurepData

System for Analytics

Delivering data services
for analytics

=5

* 10-100x faster than traditional custom systems*

* Patented MPP hardware acceleration
(Massively Parallel Processing)

2EH M

—_ o

* Data load ready in hours
* No database indexes

* No tuning

* No storage administration

SR
* Peta-scale data capacity

Smart
* Designed to runs complex analytics in minutes, not
hours

* Richest set of in-database analytics

* Based on IBM customers' reported results. "Traditional custom systems" refers to systems that are not professionally pre-built, pre-tested

and optimized. Individual results may vary.
18
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3. IBMO| X|®tSt= PureData System for Analytics > &£ &
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PureData System for AnalyticO| §|O|E X 2|gFAl QIL|LC}.

DiskS A7Hut SA|0| ERot O
O|E{E Zt SPUOJjA HHThst, &
2ot OIS HS. HEHI
Lt @ AE0|M F =5t HIO|E
o2 7|= A|AHIO| 1~2%.

Source: If applicable, describe source origin

19

SMP
Host

| Netezza IBM Netezza 1000 Appliance SN

I

H

S5 &

i
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S-Blade
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3. IBMO| X|QtSt= PureData System for Analytics > ZHHM

Index, Partition Table S| 2ZQ 2 AAM Gl 22

Legacy DDL
Model Consi
Create Table

CREATE SET
NO BEFC
NO AFTE

(
Frt_Bill_I
Load_Id
Evnt_Ty)
Proc_Dt
Adt_Dt
Rev_Dt |
Inv_Dt [
Clt_Inv_|
Ship_Dt
Rjct_Rsr

20

N
I
&l
OF
==
2
>
T
o

Indices
Tuning Modificaticre
Aggregation Tables
PRIMARY INDEX X More Tuning Considerations
INDEX ( Proc_Dt )
INDEX ( Ship_Dt ) CREATE SET TABLE AGG_TISTBL.FRT_BI
INDEX ( Pro_[\a BEEORE JOURNAL,
INDEX (&

INDEX (

INDEX ( Evnt_ Typ !
INDEX ( Frt_Bill_Id
INDEX ( Cust_Id ,P
INDEX ( Frt_Bill_Id
INDEX ( Wgt )
INDEX ( PInt_NCS
INDEX ( Acct_Nbr

Load_Id INTEGER,

Netezza DDL
Create Table - Logical Model

CREATE TABLE frt_bill_evnt
( Frt_Bill_Id INTEGER NOT NULL,
Load_Id INTEGER,
Evnt_Typ_Cd CHAR(3) NOT NULL,
Proc_Dt DATE,
Adt_Dt DATE,
Rcv_Dt DATE,
Inv_Dt DATE,
Clt_Inv_Dt DATE,
Ship_Dt DATE,
Rjct_Rsn_Cd CHAR(2),

Dlvy_Tm INTEGER,
Actl_Cmdt_Ds CHAR(30),
Carr_Rfrc_Nbr VARCHAR(25))

Ct_Frt_Bill_Id_Mth INTEGER NOT NULL,

Evnt_Typ_Cd CHAR(3) CHARACTER SET LATIN NOT CASESPECIFIC NOT NULL,
Proc_Mth DATE FORMAT 'YYYY-MM-DD' TITLE 'Freight Bill Process Month',
Adt_Mth DATE FORMAT 'YYYY-MM-DD' TITLE 'Freight Bill Audit Month’,
Ship_Mth DATE FORMAT 'YYYY-MM-DD' TITLE 'Freight Bill Ship Month’,
Rjct_Rsn_Cd CHAR(2) CHARACTER SET LATIN NOT CASESPECIFIC,

© 2013 IBM Corporation
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3. IBMO| X|t&}= PureData System for Analytics > Smart (Big Data platform) .
IBM Netezza AnalyticsE Soff CtYst Big Datag M0 42 0l U 84 24 £FME0| st PDA L 12 24 =¥ 7|52
Sl 210tH QI Big Data S22 XS gL Ch
IBM
(e IBM SPSS
InfoSphere In-Database
Streams Analytics
Tanay GPU U ; Transformations A
. , ser-Defined Analytics
Appliance by Extensions Mathematical
Fuzzy Logix (UDF,UDA, FuzzyLlogix | . 1 Revolution
UDTF,UDAP) = : I:/
eospatial
= SAS E |
IBM ———> | anguage Predictive
Support
InfoSphere f (MapReduce,
. . Java, Python,
Biglnsights 4

Lua, Perl,
Cloudera

Analytics

Eclipse
Statistics ‘x
IBM SPSS Time Series
C, C++, \ 4
Fortran, Mathworks Data Mining
Apache Hadoop

Bl Tools
Visualization
PurebData
System for Analytics

© 2013 IBM Corporation




3. IBMO| X|9tsSt= PureData System for Analytics > Advanced Analytics (the Traditional Way)

PureData System for Analytic®| In-Database Analytics&= Ctst £ 24 7|HE HSTHL|Ct

Data Analytics
Warehouse Grid

e = Data

[ oooooo
oooooo
oooooo

OoOoooonO

CI/C++, Java, Python,
Fortran, ...

22 © 2013 IBM Corporation



3. IBMO| X|®tSt= PureData System for Analytics > IBM Netezza Analytics (Simplifying Serious Analytics)

PureData System for Analytic| In-Database Analytics= Ct4st E2| £2M 7|H &S X &gt Tt

i Data Analytics
Analytlc Warehouse Grid - ®
Toonle an B
® Data &
[ oooooo ‘ J —
gggggg 'J - - Demand
! Forecasting
CJ sa cumome
SQL ID D Fraud ‘
Detection
Y C/C++, Java, Python, .
[__] Fortran [

23 $2813 |BM E9rparation



3. IBMO| H|2tSt= PureData System for Analytics > INZA (IBM Netezza Analytics)

PureData System for Analytic| In-Database Analytics= Ct4st E2| £2M 7|H &S X &gt Tt

Predict discrete values T
Response to treatment BEA0 8?31.8|B12 10.395568
| |
Events

transter_hours==1 transfer_hours=1

Customer states
Segment membership

Court G2 LogWorth Count G2 LogWorth
2555 34301233 36732647 4135 52424593 39930516

!—‘ﬁ ﬁ‘—\

C red It S CO re residency (Y residency(M) Ethnic( &, W) Ethnic(H, B, M)
] ]
Count G2 Court G2 Count G2 Count G2
1967 26824311 588 7539635 3360 43265445 775 BY9TS167E

PureData for Analytics In-Database Functions
v" Logistic Regression v" Naive Bayes Classifier

v" Probit Regression v Nearest Neighbor

v  Decision Trees

2,

83313 |BM &3rparation



Estimation Models

]|

PureData System for Analytic®| In-Database Analytics= CtYSt E24 24 7|

Predict point estimates
Value of purchases
Usage amount
Population statistics

Serum free cortisol concentration (nmolll)

T
2000

Serum total cortisol concentration (nmol/l)

PureData System for Analytics In-Database Functions

v" Linear Regression v Regression Trees

v Mixed Linear Models v Nearest Neighbor

23 83313 |BM &3rparation
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Time Series Models

PureData System for Analytic| In-Database Analyticse= Ct4st E74 2AM 7|H & XN &gtLCt.

350 : : . . . |
i : 135/tc
Predict temporal estimates: 300 |- 44;;,'2 _________ )
Monthly store sales g 250 FE gty e )
2
Quarterly 3
a:_":,‘

Daily impressions/clicks

0 L Lo L5 s y - L
01/12 01/13 01/14 01/15 01/16 01/17 01/18 01/19
Date

PureData System for Analytics In-Database Functions
v Exponential Smoothing v  ARIMA / ARMA

v' Holt-Winters v Seasonal Trend Decomposition

26 83813 |BM EgrBgration
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Clustering

PureData System for Analytic| In-Database Analyticse= Ct4st E74 2AM 7|H & XN &gtLCt.

Group similar records: . Sﬁ °
Customer segmentation o - “~ .
Data exploration s R
. . - ."l as * _”..3.-
Text and image analysis as t w R Ve .
..‘ .: '}‘:ﬁ".q. .b
LI ¥ AT
- e A "- ..: -
...G.“' ‘:.':‘-.% "-.‘
. ‘.b}. 'I: -
:.. :'-._ :- .' .ﬁ .
- . -.: N : '.:'

PureData System for Analytics In-Database Functions
v k-Means v" Divisive Clustering

2L ©2313 |BM &grparation
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Association Rules

PureData System for Analytic| In-Database Analyticse= Ct4st E74 2AM 7|H & XN &gtLCt.

310 ] TA Item

Identify rules among variables: Jo01 js02 s0n soa L a0s T
. ) | 30

Data exploration and discovery _tetltorm | 2nd o SSOm e e Lt a0
. 2 20

Market Basket Analysis . —r = = 2 a0
. 3 10

Cross-purchase propensity T o = . 2 20
Multi-Column Data 4 30

4 40

4 50

5 20

5 40

5 70

5 80

Transaction Data

PureData System for Analytics In-Database Functions
v FP-Growth
v" A Priori

28 $2813 |BM E9rparation



Simulation and Monte Carlo Analysis

]|

PureData System for Analytic®| In-Database Analytics= Ctst E4|

Model complex systems: =
Climate and weather

Portfolio risk :

(M=%
NPV (10%)

Financial markets
Consumer behavior

s2az6

TR e P2 e = 2P BT I

sat

s2660

=Xy

1908 6507 253173803

PureData System for Analytics Capabilities

v" Matrix Engine

v' Language Support
v" Stochastic Functions v'Tools and Utilities

23,

83313 |BM &3rparation
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Data Exploration

PureData System for Analytic| In-Database Analyticse= Ct4st E74 2AM 7|H & XN &gtLCt.

Number of Samples
25 50 100 200 a0 800 1600 1
00% _o0ox oox] oo oo oox[ o0y
as%|  6o%|  43%|  30%| 2a%| 1%  1a%] Entire Range, 25 Samples Entire Range, Varying Samples
18 83w  sou| aax| 20w 21w 15y 0% 0%
d t d d t . T R T T T
ndaerstanda your data. i s e s s
170w 1204 5w eou| a2x| sox| 2y 200% 0%
180%  127%]  90%| 6au| asu| 32w 229
H H H 187% 132 osw| eeu| arx| sax| 23w
reliminary analysis s 102 130 o] san s s aax o 0%
4 losx| 138%|  omu|  eou|  asx|  saw| 24y
E 190% 139  omu| eow|  asu|  3sw 25w oo
D eve I 0 p h yp Ot h e Ses H 105% 138 osu| eou| aow| sau[ 2.y 100%
& 192% 136%| osu| emu| asx|  sax| 24y
187% 130w o3u| eeu| aru| 3aw| 23 o
180%| 127%|  oou| eax| asx| saw| 229
D 1 0% vow|  ssu|  eou| axu|  son] 21y
iscovery T
10%]  oon| 70w aox| ssu| 25w 17y BELEEEE8888888888855%
11oW] son] sou| aa| aon] aan 154 F— EEEELEEEEEEER ELE R
85%  60%| 43w 30w 213 15w 11y gERégggss 25 50 100 —200 —£00 — 800 1600
0ox| o00x oox] oox] oox| oox| ooy
12w 00w oew] oax] 03] 02w 02y
1s%| 2%  oox| oex| oax| o3x] o2y Narrow Focus, 25 Samples Narrow Focus, Varying Samples
219 15w 1aw|  osx|  osu|  oax| o3y 0% 0%
25% 174  124] oox| oex| oax| oy
28% 209 1aw| 10w o7 osw| o3y
son| 21w 1su|  11x]  osx|  osx| oy 50% >0
sau| 23w  1ex|  12%]|  osx|  oex| o4y
R ssu| 25w 17w 12x]  osw| oex| oy - 0%
H] 3% 26w 1ew| 13  osW  o07% 059
k3 son|  2mW|  20u| 14x] 10w o7x| osy o
3 axu] 29w 20W 1aw 105 o074 o5 0%
£ asw|  sow] 21w 1sw| 1w  osw| osy
z aan|_ sax| 22w 16 14w o0s% oow 20
asx|  3ax|  2au|  aew| 1w  osx|  osy 20%
T s R e e B | ———

PureData System for Analytics Capabilities

v Bayesian Network v Multivariate Statistics

v Univariate Statistics v~ Statistical Tests

(*) dbLytix
30 © 2013 IBM Corporation



Data Set Preparation

PureData System for Analytic2| In-Database Analytics&= C}F

o 84 24 78S NSeLIth
B TIBCO Spotfire Miner

Prepare data for analysis:

Select cases for analysis
Transform variables

Window Help
| &) %o DR[| »im s |=|m| HE| Al =
User ortgageDefa ple

Treat data quality issues

\\\\\\\

RRRRR

aaaaaaaaaaa

PureData System for Analytics Capabilities
v Random Sampling
v' Standardization

v" Normalization

v" Missing Value Treatment
v" Binning

v~ Utilities

© 2013 IBM Corporation
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