Wholesale Client 360 Foundation for leading US Financial Services Major

Business Value

* 40% faster data acquisition through data ingestion framework

* 30% more accurate matching through customizable rule based
customer matching framework that allows probabilistic matching
functions

* Reduction in development and support cost for adding new sources
due to ingestion framework

° License cost due to open source technology

* No single view of Wholesale customer across business. ® Reusable and extensible data ingestion framework, Attribute
*  Fragmented data landscape that does not provide a Value I\/_Iatchmg framework to prescribe golde.n attributes and

comprehensive view of the customer. cus"comlz‘able and r_ule—based customer matching framework
for identity resolution and correlation.

* Need for data integrity maintained for customers across systems. * Ingested data stored in Avro format to allow for schema

* Nosingle view of customer product holdings. evolution to address any changes in the source data formats.
* Inability in determining profitability resulting in sub-optimal ® The customer matching framework leveraged deterministic
pricing, segmentation and targeting. and probabilistic matching algorithms such as Jaro-winkler,

Levenstein, Soundex and Double metaphone.

@ AANSEAA
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High Level Solution Approach

14 Systems, 4000+ tables, 4TB daily volume

ORrRACLE

BIG DATA APPLIANCE C|°Udera

Ingestion

Mainframe

DB2

-y

Ingest like-
source data
from Source
systems on

HDFS

i

-

Standardize Attributes Link/ Correlate

A

Processing

|
\iﬂ)e-dup, perform ID
.| Match, Fuzzy Match
|| on Customer

.| attributes to find
potential links and

group them

|
\ /Establish
relationships by
linking Grouped
Customers with
the Ownership
Groups

Standardize
Customer
attributes across
source systems

Establish

\Product Holdings/

Assign ID to New
« “._consolidated groups .

4

\.

- Visualization

User Experience

Data Discovery using
Native Query/ Search
Interface

QlikView Report with
simple filters and

.Kgrouping

Sqoop/ HDFS Get

LUW Servers

Generic Reusable Frameworks for Data Ingestion and customer matching

MapReduce/ Pig/ Hive/ Java

Disparate, High Volume and Complex Data Processing
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Future Use cases across Wholesale Client Lifecycle - Different perspectives

Profiling and Prospecting
Value Insights e

~
7

Prospecting effectiveness

Market Segmentation & Positioning
Measure acquisition cost & Time
Client Tenure analysis

» Drive insights from Competitor, External
and Internal Intelligence

* Special provisions for Affluent customers &

« Offer insights that client may pay for.

Sales Enablement

» Identify Selling opportunities

» Identify Lost sales

» Aggregate conversations across the bank
+ Establish “Share of wallet”

* Risk Analytics &
«  AML
» Compliance & regulatory reporting

User Experience

» Single client administration & On-boarding
» Client Demographics (KYC)
* Enhanced on-boarding view with SLAs

» Consistent and personalized user exp.
across channels
» Enable “faster, cheaper, better” access to

Information <

Profitability and Pricing Servicing and Product Utilization

Profitability analysis/ Client lifetime value
Price elasticity analysis, what-if scenarios
Incentive Modeling and analysis
Revenue tracking and reconciliation
Price segmentation by demographics

N

* Integration of support requests across
sales, fulfillment & service teams

* Measure product usage frequency and
usage patterns by industry.

9 AANSEAA
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Data Ingestion Framework for large Card Company in US

Business Value

Promote reuse and access to authentic data, accelerate development
of analytics, develop an architecture for importing data from various
sources and make it available for analytics in a consistent manner.
Provide an industry standard, compliance oriented, secure framework
to support the Big Data platform’s offerings to business users
Platform with capabilities for efficient storage and retrieval of huge
volume of data.

Reduce storage cost.

Platform with capabilities to perform real-time analytics using CEP
(Complex Event Processing) on huge volume of transactional data

Resolve technical pain points with data coming in from *  Setup process to periodically ingest incremental and
various sources to enhance interoperability. historical data into Hadoop.
* MapReudce program to Implement processes to manage

Handle large volumes of data and support distributed data reconciliation, balance and control and error/exception

PridEs N, handling and finally load into Hive tables.

Support innovative solutions across the enterprise and * Designed an application data model for Metadata

fully utilize Big Data capabilities management to store the layout of Hive tables.

Scalable framework for complex, large scale analytics * Provide a GUl interface to allow users to browse and search

existing data in Hadoop

% AANSEAA



Data Lake — Ingestion Framework

= Mandatory step prior to start of
data ingestion

—

Metadata
Registration

Balancing &
Control 1

Verify trigger and data files
= Werify file size

-

Use case/ Foundational
Feeds

I

Ad-hoc Feeds

mzZON 0Z-0Z>»r >»4»0 0-0

Il

Orchestrator

]
s
i~
—

Data Parser

= Parse file and compare structure against

schema
= Convert data into standard format

-

Balancing &
Control 2

= Compare record counts
= Checksum (optional)

L

Data Quality
Management

!

Data Masking

= Min

= Max

= Mean

= Standard Deviation

= Percentile

= Counts

This module includes DQM validator that can
take specific action based on user defined

criteria

T

= Mask PIl variables (identified within
schema)
= Lewverages DgSecure tool

Data
Snapshoting

.

Data
Compression

= Ability to have a “snapshoted” view of the
latest data - obtained by eradicating
duplicate rows and retaining only the latest
data.

Data Storage

= Compression of data before storage on the
disk.

= Supports compression-on-the-fly feature
during data transfer

@ AANSEAA
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Reporting Data - Self-service on Big Data Landscape

4 R . .
. Statistical Computing, predictive MDX Cube Capability on API capabilities for
Advanced Visualization Data Discovery & Deep modeling & Machine Learning Had pabiiity integration with other
: dive Analytics on e adoop
& Analytic Reports capabilities y, systems
Hadoop _ ) ” —
I Ssas atscale - & elasticsearct)3
Oiplatfora REVOLUTION q -
—~O Datameer ANALYTICS

Modeling and
Ad-hoc Analytics Advanced Pivot Reporting Custom Needs

Analytics

s AANSEAA

Technologies

In-memory Analytical
Platform for Big Data -
MPP

ClFapeere Eas.

Tomcat

High-Performance
Analytics

API Layer

8 “ Neo4j

SQL on Hadoop

=

Commodity Hardware
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Data & Analytics Lab @ a World’s Leading Retailer

Business Value

* Reduced the Time to insights from 3 days to 1 Hour
leveraging the power of Hadoop

* Statistical models were having a lot of sampling and
randomness bias. Using Full data to execute the models
provided accurate results and an uplift in campaign
effectiveness

Client wanted to setup an agile analytics environment that can Set up the Marketing Data labs for the customer by

help them perform data experiments and respond to business Leveraging a 300 Node Hadoop Cluster to improve model

needs faster build performance, hence the client was able to perform

Key challenges faced by client multiple simulations before arriving at the final customer
segment

* Huge volumes of enterprise and external data
* Requirements first approach to Bl leading to longer cycle
times for analytical insights

* Fast Failure approach to perform Data Experiments quickly
* Helped the customer derive value out of the Site catalyst
and Clickstream raw data available

@ AANSEAA
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End to End Solution Blueprint Marketing Analytics and Campaigns
HDP 2.2 Cluster (300 Nodes)

Data E HDES i
Warehouse . ' | Export To External Experian
System Data Ingestion Workflows : ! Systems P
| eererersrararsnsranansnen,, | Clickstream II | gemmeermssennn— (Email
~— s 0 s ! F Campaign
- 1 .
“ l Web and Store Sales 5: ¥ Propensity Scores : Execution)
I - = | = :
S i Hive ¥ riggered Emai :
Guest Master Data [ | e . :
H = e ai3 u
: : Web Sales ! :
! : ampaign ey . w :
—— : S f category/ttem visits [
W : ) Demographics . :
. _ O Cookie Reference s K
- "..lllllllllllllllllllllll“. : CIiCkStreamViews : '..lllllllllllllllll.ll.l“
1 1
1 1
1 1 4
T ! | Technology components |
W Triggered Emails Engine Category Propensity Scoring Data Frameworks e HDP 2.2 Cloudera5.x
- 7’ Ny
- : Data/Technolo i
— : Scheduled Oozie Jobs scheduled Oozie Jobs /Assets gy e Hive 0.13
W - e Spark1.1
s Data Libraries .
Hive Queries on UDF/Transforms Sqoop
Clicksteam and spark - saL Python Oozie
W Guest Data . ' . Python 2.7
l Python - Numpy I l Hive & Pig I ¢ Shell scripting
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Marketing Insights Platform for Global Beverages Company

Business Value

® Created Interactive Dashboards to Provide Insights
® Brand Equity Dashboards
* Volume and Market Share
® Consumption Growth Dashboards
®* Brand & Corporate P&L

Client was facing challenges in business growth due to * Designed Scalable, Flexible Platform Based on Hortonworks
* Significant competition and pricing pressures * Delivered Program Using Agile and Iterative Approach

* Fragmentation of market with new entrants in new categories * Created a common data integration layer as part of Phase |
* Category growth flat to declining in some segments * Built in exploratory analysis capabilities as part of Phase Il
Strategic objective that drove the analytics initiative * Enabled business to predict future state by predictive

* Increase penetration of Brands analytics based on market conditions

* Increase # of occasions for consumption
e Increase value from each occasion

@ AANSEAA
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Designed Scalable, Flexible Platform Based on Hortonworks

Bring in Phase 1

sources of internal Impoft dala inta

1 & external data

m
o
a
=

E

bt
E
o
=

£
o
=
17

ional Data

HDFS using Flume
& Sgoop

Management

Sources

Datalpgestion

Store

Consumer 4

g:tci?y HDFS File SULR Framework for
Trade system to store content indexing and
Product structured/unstru searching. Oozie used

Competitive

for scheduling flows.
Scripting using PIG

ctured data

Marketing Insights Program

T
6 HIVE/Hbase data stores would be used | 7
to persist the data in the Hadoop Cluster
(Golden attributes/ Hierarchy

1
Consumer |
Hub(Aggregate‘

2 Bring in Phase Il
sources of
additional data

Aggregated

data in HIVE for phase1. Sqoop
(Global integration with
platform) Teradata for

Gutbound

Data Access

Integration

Qlikview-
Adhoc/Standard

Reportin
Wiud 5&‘*’ 5
e [

TERADATA.

Driver. TEZ

datasets

9 Qlikview inmemory

zones(optional)

Users

HDP - HIVE ODBC

to

improve response
time on large

Phase |: Create a common
data integration layer fo
integrate both internal and
external data. Builld a
common data layer which
act as single source of truth
for consumer insights.
Provide visibility across
data by adhoc and
standard reporting..

Analytics &
Modeling-R 11
=)

Aster Exploratory

DataRPM 6

=TS |

Users

10
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Next Generation Analytics Platform at the largest footwear retailer in US

Business Value

* Auto scaled platform / infrastructure to meet seasonality
* Next Generation platform for an on demand exploration
* Efficient analytics cycle time and self service analytics

* Capability to identify consumer across channels and understand
activity, interest, products for personalized campaigns resulting in
increase in product visit ratio by ~ 40% & product visit conversion
ratio by ~20%

* Move from “Blast Communication “ to Personalized Omni Channel
Experience effective Cost Per Action(eCPA)

Challenge

e Build next generation platform to for * Conducted platform evaluation for exercise for best fit tool
e Build a unique digital profile of a consumer. * Implemented a Cloud based solution leveraging Amazon
¢ Consumer Analytics - Build digital consumer profile tapping Simple Storage Service (S3), Machine learning by AWS, Scala,
in to social, click stream, mobile apps and traditional data Spark, Redshift, DynamoDB to minimize costs and leverage
sources and hence improving consumer experience , brand the elastic scalability features available
recognition and campaign effectiveness via personalization. 5

Implemented various ingestion patterns to ingest data from a
variety of on premise and external source onto Cloud

* Enabled Next Gen analytics, Social analytics and advance
visualization using D3JS & Tableau

@ AANSEAA

* SKU Forecasting, Store Curves Size Profile Optimization,
Labor optimization etc.
* Scalable and fault tolerant system that can handle any high volume
data
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Solution Architecture

Data Sources Data Fabric (AWS) Usage Groups

Hive, PIG \ (483 [u_-]
Operatlonal
~ Intelligence

—n
G RGN

&?55

KPis Reporting &
dashboards

HDFS

Sentry, Kerberos

Al

Mahout, impala SAS Base, Lustre Cluster |

\ 69“' AMazon o3

o =)
Table On Demand Data Exploration

internal sources
[LATG DB POS SAP

|

Teradata DW MMX

= = =

Dimensi ] {Next Generation Tools - el Pl

Platfora, Unica, Datameer, Alteryx, Paxats)

Investigative

Data Acquisition - Near Real time, Real time Micro batch, CDC

Exiernal Systems - ‘ %S
w I—' Data Pipeline >o -

[remmrer [ vern ] T |
CAPABILITIES
| Data Market Place

Generation of insights
[ On Demand Data Exploration ] [ Data Visuakization ]

—
J
SlE

[ Analytical Data Services ]
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Augmented DW leveraging Big Data for a Major US High Tech Manufacturer

Business Value

® Overall annual operational cost for processing reduced
from 300M to 80M (from 50-200K per TB to 1.5-10K per
TB)

* Loading of 100GB data reduced from 2 hours to 10minutes

* Data processing of 100GB to 30GB reduced from 4 to 2
hours

* Escalating data processing costs of its large EDW * Implemented solution based on Big Data technologies
* Exponential increase in the Infrastructure cost due to data to augment current'EDW
demand growth * Leveraged Informatica for extracts from source systems
and loads

* Analytic and reporting queries need to scan large .
data (75% of total data) ® ETL and analytics done on Hadoop cluster

®* Reporting needs supported by Teradata

®* Processed data from Hadoop cluster was
consumed by reporting systems

@ AANSEAA

* Increased demand to process unstructured data
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Solution Architecture EF
Sources Ingestion. Processing Framework Consumption Business Users

Framework Framework

Data Visualization

Enterprise Data Warehouse

Bulk Data
Adapters

Traditional

Transaction

Anin

Reference
data

External
Feeds

t Derived Summaries &
Insights Field Interfaces

Master Data API/Prot O

o | Data Lake D., Mobile ims
based p i
Unstructured Adapters
Device Logs,
Web Logs Trickle

Outbound Systems

Adapters

Other Online
Integrators

-,

Discovery Tools

Custom
Adapters

4 ——————————— -

Ly ————
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Big data Lake Implementation for US Insurance Firm

Business Value

Movement of non-business critical data from Teradata
helped in reduced storage, processing costs. Free-up
server resources to new onboarding applications
Showcasing big data foundation blocks viz., accelerators
and framework helped business groups to perform
iterative analysis of data elements

Phased implementation with minimal disruption to
business systems helped in better adoption of big data

Current state architecture constraints’ on processing claims,
premium, policies does not help in timely, high quality data

Increased cost of RDBMS based systems that needed quick
solution

Tech-stack limitations in current state that inhibit gathering
business value of data in quick manner

Increased IT Costs for supporting existing Ab-initio and
Teradata, Oracle systems.

*Created big data COE blueprint to establish process,
standards for big data adoption across enterprise
*Created XML Ingestion tool to help business users analyze
loss data in Hadoop and prescribe additional elements
*Deployed “Active Archive tool” to help bi-directional data
move between Teradata/Oracle/SQL Server to Hadoop
*Created a Big Data platform reference architecture design

@ AANSEAA



