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The World of DATA
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“Data is the new oil.”
Clive Humby

“Data Is the new OlIl”

7 TURKCELL

In its raw form, oil has little value. Once processed and refined, it helps power the world.

Forbes

— O ) | \
“_—
“Big Data has arrived at Seton
Health Care Family, fortunately
accompanied by an analytics tool
that will help deal with the

complexity of more than two
million patient contacts a year...”

THE WALL STREET JOURNAL | \
ndated

“Companies are being inun

with data—from information on

customer-buying habits to
supply-chain efficiency. But
many managers struggle to

make sense of the numbers.”

“w |

CNBC

€he New Qork Times

“At the World Economic
Forum last month in Davos,
Switzerland, Big Data was a
marquee topic. A report by the
forum, “Big Data, Big Impact,”
declared data a new class of
economic asset, like currency

or gold.

Forbes |

e o

“...now Watson is being put to
work digesting millions of pages
of research, incorporating the
best clinical practices and
monitoring the outcomes to
assist physicians in treating
cancer patients.”

IBM & Turkcell Confidential

FT FINANCIAL TIMES

World business newspaper |

“Increasingly, businesses aré-"
applying analytics to social media
such as Facebook and Twitter, as
well as to product review websites,
to try to “understand where
customers are, what makes them
tick and what they want”, says
Deepak Advani, who heads IBM’s
predictive analytics group.”

fLos Angeles Times

The Oscar Senti-meter — a to
developed by the L.A. Times, IBM
and the USC Annenberg
Innovation Lab — analyzes
opinions about the Academy
Awards race shared in millions of
public messages on Twitter.”

© 2012 IBM Corporation
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The Big Data Opportunity

Extracting insight from an immense volume, variety and velocity of data, in
context, beyond what was previouslv ngs<ihle,

- L
i:'g' Structured &0 Q/

~ Unstructured Batch o
% Q.
y L

Structured Data / Streaming Data

Terahyt ‘
|
Volume

Zattahytes
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What Our Customers Tell Us . . .

= Don’t know what should be analyzed

» Volumes can be extremely high
— Potentially valuable data is dormant or discarded (size/performance)
— Too expensive to justify integrating large volumes of unstructured data

= Much of their data is unstructured, or in widely varying structures, which are
difficult to analyze

= Difficult to integrate information distributed across multiple systems and the
Internet

= Some information has a short useful lifespan

» Analysis needed in the context of their existing information

5 IBM & Turkcell Confidential © 2012 IBM Corporation
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Traditional Analytics:
Business Requirements Drive Solution Design

Business Defines
Requirements — What
Questlons Should we

New IT Designs a
requirements /L Solution with a
require set structure and
redesign and functionality
rebuild

Business executes queries to
answer questions over and over

7 IBM & Turkcell Confidential © 2012 IBM Corporation
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Big Data Analytics:
Information Sources Drive Creative Discovery

Business and IT Identify
Information Sources
Available

New insights IT Delivers a
dri gl Platform that
rive
integration to enables creative
traditional exploration of all

available data

technology and content

Business determines what
guestions to ask by exploring
the data and relationships

8 IBM & Turkcell Confidential © 2012 IBM Corporation
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Merging the Traditional and Big Data Approaches

Traditional Approach Big Data Approach
Structured & Repeatable Analysis Iterative & Exploratory Analysis

l

IT

Delivers a platform to
enable creative
discovery

Business Users
Determine what
guestion to ask

Business

Explores what
guestions could be
asked

IT

Structures the
data to answer -
that question

~
Monthly sales reports
Profitability analysis
Customer surveys

Brand sentiment
Product strategy
Maximum asset utilization

IBM & Turkcell Confidential © 2012 IBM Corporation
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Achieve Breakthrough Outcomes with Big Data capabilities
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Pre-processing

Ingest and analyze unstructured data
types and convert to structured data

Combine structured and unstructured analysis

Augment data warehouse with additional
external sources, such as social media

Combine high velocity and historical analysis

Analyze and react to data in motion;
adjust models with deep historical
analysis

Reuse structured data for exploratory analysis

Experimentation and ad-hoc analysis with
structured data

1 IBM & Turkcell Confidential © 2012 IBM Corporation
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Opportunities To Exploit Big Data Are Everywhere

Analyze Information in Motion

Smart Grid management
Multimodal surveillance
Real-time promotions  ,°-:
Cyber security
ICU monitoring
Options trading
Click-stream analysis
CDR processing
IT log analysis
RFID tracking & analysis /
AT,
Analyze Extreme Volumes "2
of Information
Transaction analysis to create insight-.
based product/service offerings r
Fraud modeling & detection
Risk modeling & management
Soc?al media/sentiment analys,{ﬁan age and Plan
Environmental analysis

4"

Analyze a Variety of Information

Social media/sentiment analysis
Geospatial analysis

Brand strategy

Scientific research

Epidemic early warning system
Market analysis

Video analysis

Audio analysis

Discovery & Experimentation

Sentiment analysis
Brand strategy

Scientific research
Ad-hoc analysis

Model development
Hypothesis testing
Transaction analysis to
create insight-based
product/service offerings

Operational analytics — Bl reporting
Planning and forecasting analysis

" Predictive analsis.

© 2012 IBM Corporation



Big Data: Integrated in Enterprise Information Architecture

Data Warehouse Big Data Platform

= Big Data is Here to Stay

= |t Must Not Be a Silo

— It must be fully integrated for it to
deliver value

Enterprise
Integration

= |t Must be Easy to Deploy and
Integrate

=\ § &l -
Traditional Sources New Sources

13 IBM & Turkcell Confidential © 2012 IBM Corporation
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Business-centric Big Data enables you to start with a critical
business pain and expand the foundation for future requirements

U[}/ N
Lhg, = “Big data” isn’t just a

%
0 . .
% technology—it's a business
% strategy for capitalizing on
y
Z
P

information resources

= Getting started is crucial

Big Data : :
Platform = Success at each entry point

Is accelerated by products
within the big data platform

= Build the foundation for future
requirements by expanding
further into the big data platform

Analyze Raw Da@

14 IBM & Turkcell Confidential © 2012 IBM Corporation
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Entry Points are Accelerated by Products Within the Big Data Platform

1 — Unlock Big Data

IBM Vivisimo

2 — Analyze Raw Data

InfoSphere Biglnsights

4 — Reduce costs with
Hadoop

InfoSphere Biglnsights

15

Analytic Applications |
Bl/ Exploration /|Functional |Industry|Predictive| Content
[ [ izati ics |Analytics

Reporting | Visualization App App |Analytics
IBM Big Data Platform

3 — Simplify your
~ Visualization Application Systems warehouse
& Discovery Development | Management

o L ) IBM Warehouse

Solutions

Accelerators

Stream ' Data

Computing Warehouse

5 — Analyze Streaming
Data

InfoSphere Streams

@ Information Integration & Governance
S
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of data warehouses

experience performance-constrained Issu~¢
Of various types - Gartner 2010 Magic

Quadrant
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Highway or off-road? Building a machine for its workload

17 IBM & Turkcell Confidential © 2012 IBM Corporation



Transactional workloads vs. analytic workloads
Two VERY different requirements for storing and processing data

Item: ‘Shoes’
Cost: “$34°
Cust: ‘James’

ltem Cost Cust
Shoes $34 James

2010 # TURKCELL o )|
Complex Quer 2009 - .
_p Q' . 2008 =0l
2007 4
Sales & Profit for 2006
2005

Shoes & Belts =
Year >= 2005 | = Ll albggllaeal gl
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Traditional Data Warehouse Approach
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Netezza — Simplicity
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Netezza

First Analytical
Appliance in the
world

First Petabyte Size
Data Warehouse

First 100 TB Size
Data Warehouse

21

NPS®

10000 Series
(50X
~--*="mance)

NPS®
2n0N Series 100 200+
Customer Customer Customer
2003 2006 2009

IBM & Turkcell Confidential

TwinFin™
(150X
P~~*~rmance)

300+
Customer

2010

TwinFin™with i-
Class™

Advanced Analytics
m0nv Performance)

1000+
Customer

© 2012 IBM Corporation
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Netezza was part of the inspiration for Exadata ...

We'd like to thank them for forcing our hand and
forcing us to go into the hardware business.

-- Larry Ellison, CEO
Oracle Corporation
January 27 2010

http://oracle.com.edgesuite.net/ivt/4000/8104/9238/12652/lobby_external_flash_clean_480x360/default.htm

22 IBM & Turkcell Confidential © 2012 IBM Corporation
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Purpose-built analytics engine
Integrated database, server and storage
Standard interfaces

Low total cost of ownership

Speed: 10-100x faster than traditional system
Simplicity: Minimal administration and tuning
Scalability: Peta-scale user data capacity

Smart: High-performance advanced analytics

IBM & Turkcell Confidential © 2012 IBM Corporation



Inside IBM Netezza
data warehouse appliances

24

Optimized Hardware + Software

Purpose-built for high performance
analytics; requires no tuning

True MPP

All processors fully utilized for
maximum speed and efficiency

Streaming Data

Hardware-based query
acceleration for blistering fast
results

Complex analytics executed
in-database for deeper insights

HE

IBM & Turkcell Confidential
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Netezza delivers simplicity

* Up and running 6 months
before being trained

» 200X faster than Oracle system

= ROI in less than 3 months

Allowing the business users access to the Netezza box

was what sold it. - Steve Taff.
Executive Dir. of IT Services

[ )( 0 Communications ]

25 IBM & Turkcell Confidential © 2012 IBM Corporation
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IBM Netezza Appliance family

IBM Netezza 100

IBM Netezza 1000 IBM Netezza High Capacity Appliance

Development &
Test System

1TBto10 TB

26

Data Warehouse Queryable Archiving
High-Performance Backup/DR
Analytics

1 TBto1.5PB 100 TB to 10 PB

IBM & Turkcell Confidential © 2012 IBM Corporation
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TalkTalk™*
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Network Analytics with Netezza

Single view of Network, Customers, Services and Devices

|

Events/Logs j

)

Active/Passive
Probes

DPI Tools

]
= s

Network
Reference Data

Customer
Profiles

BSS

Reference Data

28
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D=

_—v‘l

L Subscriber Intelligence

Network Intelligence

: 9
Profitability o
Optimisation
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Dashboards and Reporting  Query Layer Modelling

Data acquired directly from

network elements or systems,
OSS/BSS applications or other
data stores via landing zone I T

Load, analyze and explore
massive volumes of detailed
events

Pre-built KPIs/KQIs, reports and
dashboards to accelerate time to
value

NIHIIT L]PE‘NET amdocs

cisco “— |

Single source of network

data for consumption @50’?..‘5 / . Soe
/ >

across the enterprise

ERICSSON
Conflgurablllty Of A|cate|.|_ucen|: B ==
alerts for proactive N S
managempent b5 \Vl NEORTEL @ censanp
LG e ) 7 TEKELEC #= Telcordia.
N— “Isandvine
2 © niiru nec
ﬂmp ,.1|l,1_ll1,\1\\.\\‘\\““}\ E.Hm 0 MOTOROLA ]
MFORMATION  BR@ADSOFT ¢ -
Em THE DEV:EE MANAGEMENT S0MPANY .ﬁEtZSWItdI
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Results — In T-Mobile’s (USA) own words

Thinking Inside the Box

Ahub for data warehouse appliance and analytics content and conversation

- Enzee Community Site
‘Get access to Forums, Groups and Mor

Ti ™ Your org
with lightning-fast analytic-

Learn more

T-Mobile: Network engineering success at scale with IBM Netezza
Length: 3:02 . - . -

http://thinking.netezza.com/video/t-mobile-network-engineering-success-scale-ibm-netezza

30 IBM & Turkcell Confidential © 2012 IBM Corporation
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T-Mobile USA

i Network _ Microstrategy

e ANAlytiCS

Network Event Data Customer Experience
Repository

Revenue Assurance

Billing

31 IBM & Turkcell Confidential © 2012 IBM Corporation
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Turkcell, Big Data PoC

Single file in each 5 minutes
Avg.1.3 billion event per day

Single file in each 5 minutes
Avg.440 million event per day

GGSN

Base Station Subsystem (B5S) SGSN GPRS Core Netwark

Multiple files continuously
Avg.5.2 billion event per day

Mobile Station (MS)

Structure of an UMTS network

”:!'IF'J;EEPE cell L v . . . .
\\% : C Single file in each 5 minutes
= HZH'_LéLJ? e ﬁ ﬂ Avg.440 million event per day
= _,'\'\\I__ =~ Al ] ._MGW MSC server }\
b:s{!::.‘ T:I’:: : Universal Terrestrial n\@i} g:z ==
o N =2 Single file in each 5 minutes
L A Acces e pruetseched N\ ORLSSN | G- Gore ot Avg.625 million event per day

SGS MA
o
IBM & Turkcell Confidential © 2012 IBM Corporation
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Cognos, Data & Voice Reports

E=

@’0 |§, hittp:/10.210.51 36/ ibrncognos/cgi-bin/cognos.cgifm_folder=m-&encoding=UTF-88&b_action=xts.runéim_folder=1A204779F0835844 58 BB4BEI8 20683085 08m _tab=i61B1 EEDC495F400CET FAEGD02307 v_|_‘¢_|_ X_| |'£' Google

w | @ Main - IBM Cognos Connection | |

»-
B -G

Voice Reports

| Hame &
Crill Throuah Reports
Corporate Customers Drop Call Trend
Customers with Hichest Drop Rate (Top 50)
Handset based 3G Call Statistics
IUCS event count check, 5 min intervals, by Probe (w. alarm VI)
Location Based 2G Call Success Rate
Location Update Requests between 26 f 3G {w. alarm IV}
Location Update Requests between 26/3G, Cell based Summary
Location Update Success Rate, by RNC {w, alarm IT
MNew Cause Increased. by RNC (w. alarm V)
SMS's interfering Calls
Top 100 Freguent Drop Callers
VIP Drop Call Report
atleast 3 calls to the same phone number in 15 mins (Call Details
at least 3 calls to the same phone number in 15 mins {Top Cells - 2G)
Crop Call Report by Seament , SubSegment , Location

ieisieieisielwieileiwielelsie|
b . A e A e S . S i S . A i

Data Reports
| Hame &
P Customer Facing Dats Problems at most
p IUPS event count check, 5 min intervals, by Probe {w. alarm YIT
b IUPS PDP Context Activation Success Rate, by RNC
P LU Network Failure Trend, by RNC (w. alarm IIT)
p PDP Context Activation Failure Internet MMS APM {w. alarm I}
P PDP Context Activation Failures per APM, distinct IMST affected

4

2G Location Ba

Success Rate
090800085
0.9085508
090812174
029373119
099197497 Ankara

0.90021875
Istanbul

Gaziantep
> Mersin
8 Bursa

Lzmir

Antalya

Hatay

Kocaell

m

Interface ™

10,000,000

8,000,000

g 6,000,000

R 1 R | WA AT AR T
L1003 -
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Customers with Highest Drop Rate (Top 50)

Customers facing Highest Droprate (Top50) for the given date. Produced report includes 2G /
3G filtering, as well as graphs allowing drop ratio and drop count comparison for each IMSI.

A = | @] http://10.210.51.36/ibrmcognos/cgi- bin/cognos.cgith_action=cognosViewer&ui.action=run&ui.object=storelD(%:2210E01 BCA1 C26041 75 AB4 D74 B16 A3EF0C2%:22) Biui.name= CustomersH20with%20Hi « | % [ X '3\ le
P ¥ g g 9 9 X
-l | /& Main - IBM Cognos Conne... I {é Customers with H:pgha x | | ﬁfﬁ  Pv
El keep thisversion » | p | oy dy - - Add this report v | [l
<
Aug 7, 2012 - 5:00:00 F
Aug 6, 2012
* Z g M Drop Count J§ Drop Ratio
14 _ > M5! Drop Count Attempt Count Drop Ratio = 00 04 02 03 04 05 08 07 08 0.8 10
Jan Feb Mar Apr May Jun 286015723455542 39 T2 54.17% 260157 23455542 =
Jul | Aug Sep Oct. Nov Dec 266015459550488-
ot QT f’w et 286015459550438 36 98 36.73% 286015764395954
un Mon Tue \We u Fri 8a 286015768360772
286015754855554 33 24 39.29%
S 286015719332506
[ 286015768360772 33 191 17.28% igliiﬁgﬁﬁi‘fi
5 5 7 B 9 10 M 286015719333506 32 138 23.15% 28601523364 3531
286015868111471
12 13 14 15 16 17 18 285015758532562 28 52 55.77% 286015286158610
19 20 24 22" 23 24 25 286015270641934 - I
286015399126815 26 57 45.61% 286015761487362-
26 27 28 29 30 3 5 286015272051 177 —
286015286158610 25 311 8.04% 28801 EA22RE0A0
286015233643931 25 130 19.23% [ 208015470163028
i ————— 286015230842218-
i 286015868111471 25 11 22.52% 2860154147081 14-
€ 26 Vojce 286015382300638
" 36 Voice 286015761487362 24 74 32.43% 286015328478967 [ ]
2686015348356141
286015270641934 24 33 767T% 286015380895663
Deselect  286015272051177 23 49 46,94% gg}gﬁgﬁiﬁg;
286015233040349
Prompt 286015475163028 22 80 24 44% 286015338036653 . o
285015389300539 22 51 43.14% 286015472148602 -
266015603303202
285015392256060 2 110 20.00% 286015233644043 S —
286015241305513
286015414708114 22 125 17.60% 286015910458420
286015739343445
286015230542218 22 64 34.38% 286015230505363-
286015328581247
286015263335341 21 925 2.27% 26601573631 2850 . I
286015734211571
286015390895663 21 70 30.00% sl ol il I
DRANRA4RISA1 41 7 a5 4 RT% _'J
| _>I_|

Done 0 Internet | Protected Mode: Off fa - HI0% -

E— T —=m —=m — —

34 IBM & Turkcell Confidential © 2012 IBM Corporation



7 TURKCELL

SMS' Interferrring Calls

PDP Context Activation Failures per APN, distinct IMSI affected
PDP Context Activation Failure Internet MMS APN

New Cause Increased, by RNC

LU Network Failure Trend, by RNC

Location Update Success Rate, by RNC

Location Update Requests between 2G / 3G, Cell based Summary
Location Update Requests between 2G / 3G

Location Based 2G Call Success Rate

IUPS PDP Context Activation Success Rate, by RNC

IUPS event count check, 5 min intervals, by Probe

IUCS event count check, 5 min intervals, by Probe

Handset Based 3G Call Statistics

Drop Call Report by Segment , SubSegment , Location

Customers with Highest Drop Rate (Top 50)

Customer Facing Data Problems at most

Corporate Customers Drop Call Trend

at least 3 calls to the same phone number in 15 mins (Top Cells - 2G)
at least 3 calls to the same phone number in 15 mins (Call Details)

35 IBM & Turkcell Confidential

Observed Duration in Cognos
(includes report rendering / download
time, while data loads are going on)
< 15 sec.
< 5sec.
< 10 sec.
< 3 sec.
3 sec.
4 sec.
4 sec.
4 sec.
4 sec.
3 sec.
3 sec.
< 3 sec.
< 6 sec. (for 3 days)
< 10 sec.
< 10 sec.
< 5sec.
< 5sec.
< 10 sec.
< 5sec.

A A A A A A A
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Biglnsights Summary

= Biglnsights = analytical platform for

persistent “Big Data”
— Based on open source & IBM technologies
— Managed like a start-up . . . .

» Distinguishing characteristics

— Built-in analytics . ... Enhances business
knowledge

— Enterprise software integration . . . .
Complements and extends existing
capabilities

— Production-ready platform with tooling for
analysts, developers, and administrators. . . .
Speeds time-to-value; simplifies development
and maintenance

» |IBM advantage

— Combination of software, hardware, services %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%§%§
and advanced research

= -
- -
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First Ever Forrester Wave on Hadoop, 2012Q1

Risky

Bets Contenders

Strong

Performers

Leaders

Strong

__Datameer
L*)

Zettasets

Platform

Current

offering | H3treaming (o)

Outerthought (s’

Market presence
—

"y
e (®) | ® | |

Weak Fa S

[« |Pentaho

Computing |

MapR
. { Emcr & |

|
Clnudera‘.lh .

"+ ) DataStax

| Full vendor participation

.« |Hortonworks

J GrEEnplle

Weak

37

Strategy

& Strong
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“IBM has the deepest
Hadoop platform and

application portfolio. IBM,
an established EDW vendor,
has its own Hadoop
distribution; an extensive
professional services force
working on Hadoop projects;
extensive R&D programs
developing Hadoop
technologies; connections to
Hadoop from its EDW.”

—The Forrester Wave™: Enterprise
Hadoop Solutions, 1Q12



Big Database Vendors Adopt Hadoop

Microsoft climbs onto Hadoop bandwagon

Joint Microsoft-Hortonworks effort aims to deliver a Hadoop distribution
for Windows Server and Windows Azure

By Jaikumar Vijayan

Cciober 12, 2011 03:40 PM ET L) Add a comment | BLike - & +1 0
Computerworld - Microsoft is the latest of the world's top IT vendors to climb

aboard the Hadoop 'big data' bandwagon.

7 TURKCELL

By Jennifer LeClaire
January 10, 2012 12 10PM

Oracle Jumps on Hadoop Bandwagon with Cloudera

Charles King, principal analyst at Pund-IT, said the Oracle-Cloudera partnership is a win-win. As he sees it, Oracle is
coming late to the Hadoop-based Big Data party with Cloudera. He points to EMC's Greenplumb acquisition and IBM's
Netezza acquisition, as well as HP's Vlertica acquisition in this space as evidence.

3 sHARE oS0 E7

Hadoop story

By Derick Harris | Feb. 21, 2012, 6:33am PT

Teradata taps Hortonworks to improve

Mo Comments

38 IBM & Turkcell Confidential
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IBM Watson
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OBuilt to analyze data in motion

— Multiple concurrent input streams

— Massive scalability

OProcess and an alyze a Variety of data —  —

Stream

— Structured, unstructured content, video, audio . _
Computing

— Advanced analytic operators

:
:
:
:
:
:
:
:
:
:
:
:
:

.

.
o

E

OEnables Adaptive Real-Time Analytics
— With Data Warehousing

s
..

- - .
.
.. . . . . ... .. .

— With Hadoop Systems

40 IBM & Turkcell Confidential © 2012 IBM Corporation



7 TURKCELL

Data In Motion — Improving What They Already Have

Sprint

Process A Process A

XDR Encode/Decode XDR Encode/Decode

Transport

41

Uses InfoSphere Streams and IBM Netezza
Significant Benefits:
Over 90% reduction in time to merge/load call record data
Over 90% reduction in storage
Increased network quality,
improved customer satisfaction,
reduced churn

IBM & Turkcell Confidential © 2012 IBM Corporation



IBM Big Data integrates

Streams, Hadoop and Netezza in an

Integrated platform
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7 TURKCELL

Reporting
and Analytics

Reporting
and Analytics

Reporting

and Analytics

Streaming

Real time metrics
analysis and modeling
Ad targeting

Real time next best offer
Fraud detection

Web/social

Sentiment analysis
Location based
marketing
Behavioral analysis
Micro customer
segmentation

Foundational

Subscriber analysis
Network analysis
Financial reporting
Customer segmentation
Campaign management
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For more information:
Ibm.com/bigdata

#ibmbigdata
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