HCL Product Engineering
BestXek: Smart Order Routing, Analytics and Liquidity Solution

Capital Markets Division

BestXek: Smart Order Routing, Execution Quality Analytics and
Liquidity Discovery Solution

Market Structure is changing globally with liquidity getting fragmented due to
introduction of newer, alternative trading venues. This has led to:

Smart Order e Increased competition between exchanges and trading venues. (Cost, Liquidity,
Routing and Post Speed of Execution etc)
Trade Analytics has e Regulations like MiIFID in Europe and RegNMS in U.S have dismantled old
become a necessity protected exchanges and unleashed cross venue competition. Similar regulations
in a multi venue are expected in Canada, APAC and South Africa.
environment e Europe: Pan European markets, New Exchanges and Alternative trading venues,

Aite Group expects to see a rapid pick-up of MTF adoption in the European
market, which could account for more than 20% of European trade volume by the
end of 2011.

U.S : Over 35 execution venues to choose for Equities alone. Canada, APAC and
South Africa Headed for Alternative trading venues Best Execution regulations.

Incumbent Regional Exchanges New Regional Venues New Pan EU Venues
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Routing and Post Trade
Analytics Components Figure 1: Launch of New regional venues and Pan EU venues in Europe

Increasing Fragmentation of liquidity across the globe will only spur the Demand for
order routing Components and Trade Analysis Software.
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Smart Order Routing:

Priorities Traders/Dealers Venues Type Order Types
*Cost *Market makers +Regulated Markets  sNondisplayed
sSpeed sInternalization +Dark pools *Pegged
'Fi|.| rates sBlocktraders +CrossingNetworks | *Market/Limit
*Price *High Frequency *Sweep
sImpact Cost *FOK
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HCL Product Engineering identified this opportunity to build a Low Latency Smart Order
Routing and Post Trade Analysis Solution.

BestXek:

Said-S1Tun { YI NI labltiteds thé conpldiieseblition strategylof a
broker or its client and delivers order for execution to venues at ultra high speeds ¢
below 5mS under normal market and preference conditions.

| A3Kf & Tt SEAOo dtsSoNariouSriariiets & buitd tHd ébnsafidated order
book and an industry standard Financial Information exchange (FIX)-based gateway is
provided to take in real-time orders from management systems. Order matching, based
on several factors such as price, speed and probability of execution & settlement,
determines the market that gives the best execution and the order is routed to the
selected venue.
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policies for transparency. BestXek Post Trade Analytics enables back-testing or
simulation of the order in different market data by selecting hypothetical venues or
execution policies to see how differently the same order would have been executed and
what would have been the extra cost/savings in different scenarios
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BestXek™

Smart Order Routing,

Analytics & Liquidity Solution
Ultra Low Latency

Trade Execution

depending on BestXek Securities Trading Suit comprises of the foundation Layer for Application
Integration, Configuration & Archiving.

BestXek Smart Order Routing is a rule based routing component which provides Low
Latency, Intelligent execution in a multiple venue environment.

The Trading Strategies can be assessed & reported by the post trade analytic &

Execution factors like
Price, Cos, Speed, Size
of the Trade

reporting component.
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BestXek Smart Order Router Features

e Ultra Low latency trade Execution.

e Real time integration with Order Management Systems for Trade information

e Execution Factors include: Price, Cost, Speed, Size, Liquidity, Execution and
Settlement probability

e Configuration of Relative importance of execution factors. RIF can be set for Order
type, Product, Lot type and customer categories.

e Capture of snapshot of point in time data to prove Best execution.

e Inbuilt interfaces for best execution settings.

e lLogging of path generated and logic used.
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BestXek Post Trade Analytics:

e Execution Policy* at Firm level, Customer level, Disclosure of Execution Policy to
customers

e Multi Channel policy disclosure

e Association of Execution factors with execution venues and associated values

e Relative Importance of Factors* (RIF) for the firm based on client, Order, product
and execution venue characteristics

e Customer preference on execution factors and order of priority

e Instruments in scope & out of scope

e Support Appropriate venue selection for the trades

e Analysis for trading strategy analysis and inclusion of new execution venues

e Non-regulated market policy acceptance from customers

Other Salient Features:

e Unique security identifier* capabilities to integrate and enable cross- reference of
securities across multiple venues and multiple currency

e Supports industry standard FIX protocol v4.2 to interface with OMS; Supports UDP
multicast messaging for interfacing with exchanges

e Consolidated Order Book* (COB) built in-memory for high performance along with
2NRSNA FNRBY ha{T /ftASYdG FyR CANXQA&-
memory to reduce latency

e Configurable execution arrangements with venues and customers*

e Support for traditional order types on execution venues; facilitates other order
types like fill or kill, stop, limits, iceberg orders and market on open/close
supported by relevant exchange.
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execution policy
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Technology:

e Presentation Layer: JSP

e Data Fabric: GemStone GemFire Enterprise Data Fabric.
e Rules Engine: ILOG Jrules (Java Version) or JBOSS Rules
e Business Components: Core Java

e Database: Oracle or SQL Server

e (OS Support: Red Hat Linux and Windows XP

Release dates:
BestXek Post Trade Analysis: Version 2 released
BestXek Smart Order Routing Released: Version 1 released

: Version 2 (Q3 2009)

New Versions Features:

e Real time Transactional Cost Analysis
e Track Order Lifecycle: Provide for Audit trails
e Handling of large and Block Order (Iceberg, Slicing, Basket, Waving etc)
e Algorithmic trading (VWAP, IS etc)
e Dark Pools:
0 Dark pool connectivity
o] Accessing liquidity and routing to dark pool
e Complexity of existing rules.
e Different ways to construct the order book
e Missing market data, cleansing algorithms.
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Glossary:

*1.

*2.

*3,

*4,

*5.

Execution Policy: Execution policy provides for policies and procedures of the
Company for ensuring the best trade execution of securities transactions for
clients of the Financial Instruments and Exchange Law

Relative Importance of Factors (RIF): Relative importance of various factors that
go in for trade execution i.e Price of security, Liquidity available, Speed of
Execution etc.

Unique Securities lIdentifies: Uniquely defines a security coming from various
exchanges or tick data sources having different Securities identifier formats i.e
QSIP, SEDOL,ISIN etc.

Consolidated order book: Aggregates data from various tick sources and
matches them with the orders available in the order book

Configurable Execution arrangements: Exchange configurations like type of
securities, settlement agency, RIF

Contact Points:

Primary Contact

Name: Mr. Muralidhar Gopalakrishna
Phone: +91-9845 319 886

Email: muralidhar.gopalakrishna@hcl.in

Secondary Contact

Name: Hemant Dhawan
Phone: +91-9916934952
Email: hemant.dhawan@hcl.in
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