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» Scope, Architecture, So

% Data Availability & Reliability/Quali

* Scope, Architecture, Solutions & Options

# Scalability in large volume context
* Scope, Architecture, Solutions & Options

* Q&A
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We are an
Industry Leader

We provide
Mission-Critical
Solutions

Our offerings are
broad and flexible
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Technology

N average 54 tralon securities:
gy i

n average 3 million trades per day

Y e ‘l. W T PR SRR
than 1 billion investor:

on our. broker:

Securities processing capa
countries

Solutions ranging from hosted service bureau, to
customized BPO supporting full outsourcing
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Investor
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Since 1989

Business ’

Process
Outsourcing
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« Mergers ¢
[ 1 or add offerings is

nancial Service

As interna
these syste

ng the data from

Financial institution
Aggregating a single view c the requirement
Challenge is DATA: Data Qua ' Data Access

Reference data facilitates rapid, error-free execution of financial transactions and analysis across multiple
geographical markets

Challenge is single virtual source for reference data and enables federation of additional master and
operational data to complete a financial transaction or analysis
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Outlining the Problem Context

Technology Agnostic way of Accessing Data
Data Services and Service Oriented Architecture

Centralized Data Access
Data Aggregation/Composition & Date Federation/ Virtualization

Data Reliability & Availability — seamiess access to Real-time Data

Data Cleansing, Clustered Caching, Transparent Data Partitioning with
Failover and Fail backing

Enormous Data Loads and Transaction Volumes

Parallel Programming, MapReduce Techniques, NoSQL
Options, & the Data GRID
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Data S itecture

— An Archit ‘agnostic way
of Integra terprise by
improving pplication Logic

— Component lly happens
here

— Types of Compo asing consolidation:

« Data Services tha o0 data without a need for worrying

the data representation or storage

« Business Services that contain business logic for specific, well-
defined tasks and perform business transactions via data services

« Business Processes that coordinate multiple business services within
the context of a workflow.
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itecture

Options for
d Data Access:
rprise application is
vide the ability to
create, and delete

base as a Service
M Layer)

ored Procedure as a
ice

— Expose a DAO as a Service
— Wrap an existing business object (EJB

Data services provide agility and reuse or POJO) with a web service
Data Services are essentially the SOA- The term “Service” here is corresponds
equivalent of the Data Access Object pattern to a Web Service
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Tools & Framework Options:
1.

2.

Any Java Application /
Web Server

Web Service Engine
like Axis / Metro
Specific Data Service
Frameworks like

1.

WSO2 Data
Services with
any Application
Server
Composite
Software Data
Services etc ...
JBoss
Enterprise Data
Services
Platform

Composite Applications

Are we missing something ?

© Copyright 2010

\
,
\
Y
\
Data Services Data Services Data Services
REST REST REST
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« Going
° Da
Data Federation Pattern

Fles  Mgsange €0l u".,,m.a BN Mamtrme  warehouse

jgregation Pattern idation)

Data Secvices
REST
e

o

Apply/Load
Process/Transform
Gather/Extract
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Need for unified view of data that often involves the mtegr

a bewildering array of disparate backend sources, and ser\/[

Improved G
« Scope
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The Data Federation Pattern

2: reoke
-

23 ‘demm Query

2.2: chatk meta dita
L: che

2,3 optrree query

The functionality of the data
federation pattern can be
iImplemented using either
database-related technologies
such as optimizer or
compensation, or by home-
grown applications. Due to the
complexity of query optimization
over heterogeneous sources, it
IS an industry best practice to
use a data federation
Implementation that leverages
guery optimization technology
as provided by most database
management systems

© Copyright 2010

October 15th, 2011

% Broadridge



Data Servi echniques

. Cont T
I

i)
\

loo
— Need

4 jgregation
xtracts data
urces

Data is
nsformed to
model

e transformed

« Value
get data store
— Transpare
B =

— Reusability R |
— Improved Govern: =
— Addltlon_ally, Slng 2\ _ 2. ApplylLoad

truth — high quality tha /C 2. Process/Transform

resolving of data conflicts 1. Gather/Extract

#oSh @ e ey
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Data F

COI Hale

orks

ebsphere
ormation Integrator

ebsphere

ormation Integrator
assic Federation
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’ > /4 : /4 : 94 I formation Services
Director

ebsphere DataStage

(Data Services

Data Services
o Data Services Data Services

M ol I EO )mposite Software
\ O & Oa a t&a | Data Federation
e = Service
— Datalntegration Laye -
— » Progress Software
Data Stores i) ObjectStore
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« SOA Dem
« Solutions /
— Reliabi
* Dat
 Maste
— Availability
» Clustered
State Manage
Transparent Data Partitioni
Failover and Failback
Insulation from Failures in Other Services
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Data Reliability Option: Data Cleansing Pattern

« Scope:
— Parsing of input data and association to standard and fine-grained
elements
— Standardization of data
— Matching and de-duplication of data entries
— Survivorship of the correct information

Scope to apply pattern
Cleansing rue
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Clustered Caching ensures Availability and thus
reliability
« In-memory data management solution is what is required

« It makes sharing and managing data in a cluster as simple as on a single
server. It accomplishes this by coordinating updates to the data by using
clusterwide concurrency control, replicating and distributing data
modifications across the cluster by using the highest-performing clustered
protocol available, and delivering notifications of data modifications to any
servers that request them.

Data Services '~ LT

Cache e —
. Data Integration Layer= _;

Y I W ]

Data Stores

Fles  Message XML EDI Unsguctured APRRGIion  paintrame  warebouse

Que ases
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Data Availabi Techniques

e State Mana
« Failover an
 |nsulation f

« Transparent
and Reliabilit

s Availability

Tool Options
IBM Websphere Quali
Many MDM Vendors, IBM, Oracle, Informatica etc ...
Oracle Coherence

MemCached

5. EHCache (Open Source)

B W DSk
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(Scalabi estion )

« Bottlenecks

— Shared inter ration tasks such as

data transfor
— The services ice and invoked by
other service lon engine.

— SOA infrastr 1

In most cases,
disk I/0, memo

* Need

— Large Datasets

nts are caused when

— Enormous Loads & Large

 Solution

— Data Store alternatives like NoSQL with Parallel Processing /
Programming MapReduce Techniques and

— Data Grids

Without Compromise
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NoSQL — Not Only SQL

What’s wrong this RDBMSs ?
— Well, actually nothing... it just has

limitations
* They use table-based normalization approach
* They allow versioning

* Performance falls off as RDBMS normalizes data
as the data grows.

* NoSQL Databases

Non Relational

Designed for distributed data stores for large
data needs

Doesn’t require fixed table schemes
(Usually) avoids join operations
Can Scale Horizontally — allows adding more
nodes to storage systems
Types
» Key-Value Stores
Column Family Stores

Document Databases
Graph Databases

e NOoSQL Usecases

Logging/Archiving
Social Computing Insight
External Data Feed Integration

Front-ens order processing
systems

Real-time stats & analytics

foy Vake Sdoms

Catuemn Famly Somes
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Teamed with MapReduce Technique

« What’s MapReduce ?

— Restricted Parallel Programming model for large clusters (User implements Map()
and Reduce())

— Parallel Computing Framework

» Libraries take care of EVERYTHING else
— Parallelization
— Fault Tolerance
— Data Distribution
— Load Balancing

— Map and Reduce (borrowed from Lisp)
« Map() — Processes a Key-Value Pair that produces immediate Key-Value Pairs
* Reduce() — Marge all intermediate values associated with the same key

.
5 o

‘Work-rs
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MapReduce Execution Model

(3) read
worker

worker

Map
phase
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(I)f)rk.'. . fa .
v i (1) fork ¢1) fork

. assign
Lassign reduce ,
map

(5) remote read

(4) local write

Intermediate files
(on local disks)

Figure 1: Execution overview
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worker

Reduce
phase

(6) write outpul

file O

output
file 1

Output
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SOA with Data Grid Option

(Service Oriented Computing)

« An SOA grid transparently solves many of the difficult
problems related to achieving high availability, reliability,
scalability, and performance in a distributed environment

Data Grid
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Tools/Products/Frameworks

 NoSQL Options
— HBase
— Cassandra
— CoucheDB
— MongoDB

 MapReduce Options
— Hadoop
— Amazon Elastic MapReduce
— GreenPlum MapReduce
« Grid Options
— IBM Globus
— Sun Grid Engine
— Oracle Coherence
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