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Time to Refresh
Your Market Data Infrastructure
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Speed to Execution

New Models are Emerging

Support for Programmatic Trading
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The 1980s AMDZ1

Evolution of the Trading Floor Smarter Choloe

Motivators

Trading Floors Become Global
APassing the Booko

Changing Regulatory Environment
Relaxation of Glass - Steagall Act

Volumes Begin Rapid Increase
Electronic Clearance

The Beginning of Programmatic Trading
Equities transition to decimal pricing

Emergence of more complex instruments
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The 1980s
The Emergence of the Digital Trading Floor

Enabling Technology
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Market Drivers Today A!?RE

Exploding volumes of data
Penny Options
Emerging Markets
New Players 8 Hedge Funds

Speed of trade execution 0 1st trade
wins

Soaring data center costs due to
growing facilities

Proximity of data center to trading
location and exchanges

ALI mitations of
Compliance

And. . .
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Algorithmic Trading

Nn53% of 1 nstitutional equities tr

through DMA, algorit hms, progr a

0 The Tabb Group, March 2007
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2007 - Emerging Technologies A!Iﬁﬂ

‘ Faster Networking \

Commodity  Hardware
(Open x86)

Accelerated  Processing \
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Inter/Intra Latency Am&ﬂ

/

Inter: the network Intra: the server

| mproving your firmbébs I nter/ |l ntr a
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Inter: The Network exartar Clickos
InfiniBand
Normalizing
Spikes
10G
Bandwidt
h
Public Networks o0 Web 2.0 \
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Intra: The Server AMB&

FPGA
Field Programmable Gate Array

A semiconductor device that can be programmed to duplicate the
functionality of basic logic gates or more complex combinational functions
such as decoders or simple math functions.

Can be programmed after the manufacturing process by the
customer/designer to perform whatever logical function is needed.
Users can program in C/++ and port directly to hardware.

Benefits:
I Pipelining: computes multiple instructions simultaneously

Parallelizing: provides thousands of computational resources

Significant performance acceleration: up to 100x at algorithm level and
up to 50x at application level
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Connections -Platform Bus Roles A!::'Brﬂ

PCI/PCle HyperTransport

Peripheral Bus Core Bus

_0 appm

A Device level programming A Deterministic behavior enables

A Imbalanced work loads 2ozl Bloge g eslsl:

A Balanced work loads

Requirement for platforms with both PCI/PCle and
HyperTransport exists for foreseeable future

2007 Capital Markets: Market Data Infrastructure Initiative



Torrenza

Gives users the
power of FPGA
and stream
computing

Unique AMD
architecture

HTX Accelerator

PCle Accelerator

Add -in

Opening to Network
Interface Controllers (NICs)
increases throughput

A

<
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Chipset

Opteron
Socket

ﬂﬂ
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Socket
compatible
accelerator

Slot or Socket Acceleration
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Direct Connect:
FPGA directly
connected to X86

Processors

HyperTransport

2007
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New Market Data Players Emerging

o ©

activ @  ACTIV Financial Systems

FINANCIAL

EXEGY ereyy

4

Extreme Speed. Extreme Insight.

IBM WebSphere Front Office

WOMBAT \Wombat Financial Software

FINANCIAL SOFTWARE
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ACTIV Financial;
FPGA -based solution

o O
activ

ACTIV FINANCIAL ANNOUNCES HARDWARE FINANCIAL
BASED MARKET DATA FEED PROCESSING STRATEGY

FOR RELEASE ON April, 2 2007:

Now York, NY - Aprit, 2 2007 ACTIV Financial, i leading provider of Jow-latency murket dati
solutsons, 1oday introdeced ActivFoed MPU (Market Daga Pry ing Unit), n hardy

nccelerated solution for low-dsency exchange feed processing. Activieed MPLI provides
highly cost-elfective, scalable ticker plant sobution thae will drumaticatly reduce systemic Ratency
und defiver significant Total Cost of Ownership (TCO) besefits to financial mstitsions
peocessing direct exchange foeds,

“ACTIV solutioes already drive many of the market's leadi I fali
muirket makers, hedge funds, algosthmic-driven trading firms and csu.lnnus waid Frank
Pinsecki, President of ACTIV Finsocaal, “ACTIV feod andhors soe amongst the fastest available
in the industry. Our new silicon based soluthon will sake ws to the next level in 1erms of both
latency and throughput 1o enable us to deliver greater business valoe %o our clienis.™

ACHV Financial is poeting its highly successful market dota ticker plant solwion directly onto |
with Direet Comnnect Architeécture \
A We bave been tracking this techmology in our lubs since we N
started the wod archi d our soft systems to enable hardware accelerntion,” N
‘m‘adMleDmm CTON’AC“\: Financial. 'dehmhnvlcdm-symlhlmoul) N

and ad

ACTIV Financial is porting its highly successf I
market data ticker plant solution directly onto
silicon using an FPGA eprocessor and

AMDG64 technology with Direct Connect
Architecture and Hyp
ACTIV was founded with the peoduet serategy of offering the Jowest possible systemic latency to
institutians with high time-value priosity, in an envi of skyrocketing market data rates.

This performance will be eritical to addressing w OPRA ape rates that are projecied 1o
double from soday s mtes to 716,000 messages per sceond by Janwary 2008,

Mike Dunse, CTO, sakl, “The amount of’ general purpose lardwire novded 10 bandle projected
Iessage rtes for sop-of-ranpe systems i wrowing. The new MPL appeoach could poentially
reduce an £ 1o 12 server installation inlo a single hardware-accelernted device™
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Exegy:
Hardware Accelerated Solution
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The Exegy Ticker Plant

2 million exchange mps

100 microseconds latency
Single 3U 19 -inch box
Custom Data Fields

Managed Service

exegy

Extreme Speed. Extreme Insight.
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Wombat: AMDI\

Cisco InfiniBand Server Fabric Switches Smarter Choice

Key Results from STAC Report

Cisco InfiniBand reduces mean
latency by about 63% compared
to Ethernet

0 Mean latency less than 80 nanosec
for InfiniBand and 220 nanosec for
Ethernet

WOMBAT

FINANCIAL SOFTWARE

Reduces latency for a range of

2 x AMD Opteron Dual Core 2.8 GHz (Rev F) update sizes (214 Byte, 1Kb, and
6KDb)

Radical reduction in outliers
caused by request bursts

d Chops 30335 milliseconds off spikes

Cisco InfiniBand reduces standard
deviation by about 34%

STAC"

Securities Technology Analysis Center
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Market Data Acceleration

For Competitive Advantage
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