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Low Latency
Are You Performing”

£ Market data rates are skyrocketing. Just

a few milliseconds make the difference
order fill
enough slippage to wipe out profit.

between an optimal and
New opportunities are opening up to
leverage high frequency markets. New
applications are being deployed atop of
low latency architectures. Performance
- in every sense - is key to playing in the
new markets or being relegated to the
second tier. This publication showcases
innovative technology providers that live
and breathe performance. We hope you

find issue 3 to be interesting.

You can keep up with the low latency
news at A-Team’s Low Latency Portal @
www.low-latency.com and via A-Team’s
MarketDatalnsightandElectronicTrading.
If it’s low latency, you can be sure that we

have it covered.

IBM, can examine thousands of information
sources in real time, so the bank can
capitalise on changing market conditions as
they happen.

NYSE, Nasdaqg, Deutsche Borse and the
London Stock Exchange, as well as for con-
solidated feeds such as Reuters RDF and
Bloomberg’s B-Pipe.

For its part, IBM offers its IBM Websphere

with Canada'’s TD Bank
to test its new ‘stream computing’software,
which uses IBM's Blue Gene supercomputer
to manage massive volumes of data.
The stream computing architecture uses
algorithms to analyse live structured and
unstructured data from any source and, says
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Infodyne Corp., a
provider of market data feed handling and
integration software.

Infodyne’s TPS+Plus ticker plant provides
support for an array of low-latency direct
exchange feeds, including those from the

Front Office for Financial Markets and Web-
sphere MQ Low Latency Messaging pack-
ages for market data delivery.

IBM’s general manager for Websphere,
Tom Rosamilia, says it will provide “great
acceleration” in terms of integration of the
Websphere products with new datafeeds.

www.a-teamgroup.com



Low Latency - Are You Performing?

News

Reuters Launches Market Data Latency Monitoring;
Partners with Endace, Trading Metrics

Reuters has launched its Reuters Latency Monitor (RLM), developed in conjunction
with Endace and Trading Metrics, and billed as enabling Reuters customers to understand
the amount of network delay between the origination of market data and its delivery to
their trading applications. Measurements can be made right across a network or focused
on specific areas within it. The monitoring is passive, causes no additional strain on the
network and needs no modifications to the existing Reuters Market Data System (RMDS).

RLM is delivered using Endace’s Ninjabox-LM hardware platform and the Trading Metrics
software for latency performance analysis. The solution is co-marketed by Reuters, Endace
and Trading Metrics across each of their existing and prospective customer bases.

Deutsche Borse Systems Extends Corvil Deployment
to 20 Appliances Worldwide

Low-latency networking solution provider Corvil, has installed 20 appliances glo-
bally for Deutsche Borse Systems (DBS), measuring latency between the DBS’s Frankfurt
data centres and all Eurex access points worldwide. DBS selected Corvil last year and the
system is now fully operational and integrated with the DBS management system. The
Corvil technology is, says DBS, critical to supervising the ultra low levels of latency and
loss for customers of Eurex Enhanced Broadcast Systems (EBS) worldwide.

Tervela Breaks 10 Million Messages per Second
Barrier in First Real World Test Environment

Tervela, provider of high-performance messaging systems, says its Tervela Message
Network can process more than 10 million messages per second in a real-world test envi-
ronment. Tervela’s fault-tolerant message switches can route US market data - including
all equities, derivatives, commodities and FX instruments — and send it out to more than
1,500 subscribers.

The mean baseline roundtrip message latency was 58 microseconds with a standard
deviation of eight microseconds. The mean latency numbers increased by only 18 mi-
croseconds during peak load conditions — even during sensitive phases such as market
open and close — which are subject to radical changes in volatility. The test conditions
were constructed using parameters that best matched the operations of most large finan-
cial services firms including Gigabit Ethernet, 150 byte messages and UDP point-to-point
transport. The tests were performed at Advanced Micro Devices’ (AMD’s) Sunnyvale, Cali-
fornia headquarters.

Solace Systems Introduces Next-Generation Content
Router and Blades in Technical Arms Race

Solace Systems, supplier of low-latency content networking solutions for
enterprises and service providers, has launched the Solace 3260 Content Router, the
next-generation platform in its 3200 Series Content Networking System product family,
capable of processing millions of messages per second thanks to its modular hardware
blades and microsecond latency, claims the vendor.
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Azul Introduces Vega
3 Appliance For Java
Acceleration

Azul Systems launched its Vega 3
Series appliances, designed to run, proc-
ess, and manage Java applications in busi-
ness critical environments. Compared to
the company’s first generation devices,
Vega 3 products represent a fivefold im-
provement in performance, packaged in
compact 5U or 14U appliance.

The new Vega 3 appliances are purpose-
built for Java applications, and are based
on a 54-core processor, designed to
support the needs of scalable multi-
threaded applications built on application
Virtual Machine platforms, such as Java.
The new Vega 3 appliances extend Azul’s
pauseless garbage collection capability to
670 GBytes in a single Java Heap.

Tibco Enters Hardware
Market with its First
Messaging Appliance

Tibco Software has made its first foray
into hardware with the unveiling of a hard-
ware messaging appliance specifically de-
signed to accelerate the capabilities and
performance of its low latency Tibco Ren-
dezvous messaging software.

Tibco has chosen Solace Systems to act
as its manufacturing partner in bringing its
new messaging appliance to market, which
is expected to be released in late 2008.

Volante Streamer Offers
Market Data Integration
for Ultra Low-Latency

Data integration solutions provider
Volante Technologies has launched Vol-
ante Streamer for low-latency applications,
combining handlers for market data feeds
with microsecond integration into inter-
nal applications. Volante currently offers
Streamer modules for Reuters RMDS 6.0,
OPRA, and Bloomberg B-Pipe.
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Tackling the challenges of
direct exchange data

s firms cope with the creation

of multiple new trading venues,

the need to source ultra-low la-
tency data to support electronic and
algorithmic trading applications and
also manage the high costs involved in
taking in and maintaining direct feeds,
hosted market data services such as In-
teractive Data’s DirectPlus*™ are becom-
ing increasingly appealing.

DirectPlus is a fully managed, ultra-
low latency direct exchange data service
offered through Interactive Data’s Real-
Time Services business that has been
measuring data latency generally with a
range of 80 to 130 microseconds (0.08 to
0.13 milliseconds) since being rolled out
one year ago. Clients using the service
co-locate applications alongside Direct-
Plus at BT Global Financial Services'Radi-
anz New York metro data center.

DirectPlus has been measuring
data latency generally with a
range of 80 to 130 microseconds
since being rolled out one year
ago

The DirectPlus service can allow cli-
ents to get the benefits of ultra-low la-
tency data with direct exchange feeds
without many of the costs traditionally
associated with going direct. That’s be-
cause the ultra-low latency ticker plant
technology is fully managed by Interac-
tive Data including all exchange feed
changes.
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In addition, communications costs for
inbound delivery of exchange feeds are
dramatically reduced, because clients
cross connect to DirectPlus within the
hosting facility.

What's more, the fully managed serv-
ice reduces firms' market data infrastruc-
ture requirements.

Supplementing direct data
Firms generally do not get all the data
they need for their applications from an
exchange. As a result, they may have to
source this data externally and integrate
it with the direct exchange data (e.g.,
value-added calculated data, reference
data and corporate actions data). This
integration can be complex, laborious
and costly.

DirectPlus integrates several com-
ponents of Interactive Data’s real-time
product set at the Radianz hosting facil-
ity, resulting in a feature-rich offering.
Using the same protocol/API, DirectPlus
can allow clients to access a plethora of
supplemental data to support the di-
rectly sourced data, including data from
global markets, fundamental data, cross
reference data and historical tick data.

The supplemental data is available In-
teractive Data’s PlusFeed*™ low latency
consolidated global datafeed. PlusFeed
provides data from over 450 sources
and exchanges worldwide, covering in
excess of 5 million instruments. In addi-
tion, PlusFeed provides extensive Level
2 data for a wide range of global ex-
changes across all asset classes.
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By Don Finucane, Vice President of Product Management and
OTC Data Services, Interactive Data Real-Time Services

Reducing total cost of
ownership

The cost to take in direct feeds from the
exchanges to the client location can be
staggering, in large part due to the con-
siderable amounts of data bandwidth
required to bring in the generally un-
compressed data from an exchange. In
addition, for redundancy, these costs
may double.

DirectPlus can allow clients to
get the benefits of direct ex-
change feeds without many of
the costs traditionally associated
with going direct

With a managed service such as In-
teractive Data’s DirectPlus, the vendor
sources the exchange data from diverse
carriers into the Radianz hosting facility
and incurs the communication costs as-
sociated with acquiring the data.

Once in the data center, clients just
need to pay for the appropriate level of
“cross connect” bandwidth to pull the
data from Interactive Data’s ultra-low
latency ticker plant to their co-hosted
application.

Another major expense involves ticker
plant maintenance. Firms taking in direct
feeds generally allocate a substantial
amount of their technical resources to
maintenance projects, and in particular
keeping up with the frequent changes
exchanges make to data formats and
protocols.
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With a fully managed service such as
Interactive Data’s DirectPlus, direct ex-
change feeds are fully maintained by In-
teractive Data, and all data format and
protocol changes that the exchanges
make are implemented centrally by In-
teractive Data at the hosting facility.

Managing data volumes

Ticker plant capacity planning is an-
other key aspect of going direct that is
often underestimated. Market data vol-
umes have increased by at least 90 per-
cent for five out of the least six years.

Based on historical numbers, firms must
factor in the need for constant systems
expansion and reengineering to double
processing capacity annually at a con-
siderable cost.

Interactive Data’s ultra-low latency
ticker plant infrastructure is engineered
to handle current market data volumes,
with up to 40 percent excess capacity.
Interactive Data also monitors band-
width capacity to confirm that incoming
exchange lines are provisioned with suf-
ficient excess capacity.

By taking all of these factors into con-

sideration, Interactive Data believes that
institutions can make more informed de-
cisions about project plans and budgets
for their ultra-low-latency data needs.

This article is provided for information pur-
poses only. Nothing herein should be con-
strued as legal or other professional advice
or be relied upon as such.

Interactive Data

Complexity vs. Speed

erforming  complex  analysis

takes time. Yet today’s fast paced

markets require low-latency re-
sponse. Sometimes it feels like walking a
tightrope.

A lot of attention has been focused on
low-latency trading over the last couple
of years. As the pace of the markets has
accelerated, it's an arms race to see who
can get to the trade first. After all, what'’s
the definition of how low your latency
needs to be? It's simply to be faster than
the other guy.

But it’s not good enough to just be
faster than the other guy; you also have
to be smarter. And therein lays the chal-
lenge: making smart decisions means
making informed decisions and under-
standing all the available information.
Markets are more complex than ever.
Making smart decisions means factor-
ing more information into the equation.
It means understanding complex rela-
tionships. Combining multiple inputs,
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By Jeff Wootton, Vice President, Product Strategy, Aleri

relating them, and using them to make
a smart decision takes time - which
of course is the enemy of low-latency
trading.

Before we look at how to walk the tight-
rope of balancing speed with complex-
ity, let’s take a closer look at what’s driv-
ing the increase in complexity. The days
of trading single securities on a single
market are over. The markets for most se-
curities are now fragmented, with many
choices of where to trade, and liquidity
is on the move. The landscape is con-
tinually shifting as new venues emerge,
existing ones expand into new markets,
and consolidation merges upstarts with
stalwarts. Cross-asset and cross-border
trading plays off the interrelationships
of multiple securities. Bottom line: in de-
ciding what, when and where to trade,
there are simply more options these days
around both the “what” and the “where”
question.

Many off-the-shelf and existing in-
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house trading applications can't handle
this increased complexity. In many cases
they also can't handle market data mes-
sage rates and can't deliver low-latency
response. This calls for new applications.
But building applications, especially ones
that scale and perform, is time consum-
ing. And with the rate at which the mar-
kets are changing, by the time a new ap-
plication is built, it's already out of date.
So we've really introduced a third leg
to the challenge: it's now speed vs. com-
plexity vs. agility. After all, if you put
enough time and resources into it, you
can build applications that perform the
complex analysis that you need, in a way
that keeps pace with the markets, but
you can't respond quickly enough to the
changes in the market that represent
threats or opportunities. You lack agility.
Complex Event Processing (CEP) tech-
nology offers agility in the race to master
the complexity of the markets and still
deliver low-latency response. CEP is an
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enabling technology that provides for
rapid application development in a real-
time environment. High level authoring
tools allow an application developer to
focus on the business logic, and elimi-
nates the need for mastering the intri-
cacies of high performance, low-latency
programming.

Take multi-threaded programming, for
example: as we've hit the performance
limits of single CPUs, hardware manufac-
turers are now delivering performance
increases through the use of multi-CPU
and multi-core architectures. But to take
full advantage of these architectures, an
application has to be multi-threaded.
The design and implementation of ef-
ficient multi-threaded applications is an
advanced programming skill. The use
of a high-performance CEP platform,
however, eliminates the need for multi-
threaded programming skills. The CEP
engine takes care of scalability, freeing
the application developer to focus on the

business logic.

One example of how CEP can be used
to overcome complexity in the mar-
kets while still achieving performance
goals is Aleri’s Market Liquidity Analysis
(MLA) engine which is implemented on
the Aleri CEP platform. This application
consolidates and analyzes full depth
order book information across multiple
markets in order to enable intelligent
trading and order routing decisions. It
overcomes complexity in the markets in
several ways: scattered pools of liquid-
ity are recombined into a single virtual
market, so a trader or trading application
can know what liquidity is available and
where it is located.

This includes cross border trading,
combining markets quoting in differ-
ent currencies into a single currency. It
can dynamically filter venues based on
market sessions or conditions and can
apply price offsets to overcome differ-
ences between markets. Then to take it

a step further, the high level authoring
tools provided by the CEP engine allow
the user to implement custom analytics
against market depth, without having to
do any low-level programming in Java or
C++.

CEP is just one tool that can help you
balance the competing challenge of
keeping up with the pace of the markets
while still coping with the complexity of
the markets to make intelligent decisions
on where, when and how to trade. Being
fast isn't enough. It's being fast, smart
and agile that determines success — and
that’s the technology challenge.

Note: Aleri will be providing live demos

of Aleri MLA as well as debuting version 3.0
of the Aleri CEP platform at SIFMA booth

Aleri

For news, thought leadership and
resources on low latency applications,
technologies and architectures...

www.low-latency.com

The new online resource from A-Team Group

An A-TEAMGROUP Publication
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Golf, Parallelism and Low

Hole 1

The financial markets and associated
trading and technology industry has long
been associated with golf. The culture,
ways and wherefores of the traders and
techs involved in the markets have many
similarities with golf. Let's compare and
contrast.

Hole 2
Some of the terms are the same, hackers
for example — bad in both cases.

Hole 3

The Scots seem to be good at money
management, engineering and appar-
ently invented golf. There is even a region
of Scotland called Silicon Glen. (Life is so
mysterious.)

Hole 4

Both domains are male-dominated,
though we hope to see change in both
club-houses, so to speak.

Hole 5

Competitive drive to perform. There
is only one winner (Did you ever see a
Scotsman who came second? Was he

happy?).

Hole 6

Inevitably there are a large number of
braggers and hangers-on and a truly small
number of the elite.

Hole 7

The higher the level, the more it costs
just to be involved. And the winnings are
€normous.
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By Jeff Wells, Vice President of Product Marketing, Exegy

Hole 8

The “players” are always seeking advan-
tage through better equipment. The
high-end equipment is normally very
expensive.

Hole 9

But, at the same time, golf and technol-
ogy have become commoditized. The Cal-
laway clubs and all sort of handy enhance-
ments have made the job of whacking a
small sphere accurately through mock
wilderness somewhat less risky. Google
finance is free, but a Bloomberg is still a
requirement for most traders. Direct feeds
are the sine qua non for the top traders
these days...

Hole 10

The widespread building of links has made
the sport more widely available. And now
that the exchanges are electronic trad-
ing hubs, reachable over the internet,
arguably both communities have been
democratized.

Hole 11

Intel and AMD chips have allowed “hack-
ers” to enhance their techniques and ulti-
mately write an enormous body of code
that lives on server farms at various trad-
ing centers around the world. Munici-
pal golf courses have done the same for
the masses. It's all about availability and
affordability.

Hole 12

But the trading centers face a difficult chal-
lenge. High Frequency Traders relying on
technology are in a sand trap, of their own
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Latency Technology

making. How could this be? Bear with me
on this. Since decimalization tore into the
profits of the ancien trading régime, the
exchanges, trading venues and proprie-
tary trading shops have been competing
for liquidity by sending more quotes and
orders quicker and faster than before. This
is unsustainable with current technology
and business architectures.

Hole 13

Skip this one. It might be unlucky. Ever
heard of a version 13 of any product but
Apollo?

Hole 14

The legendary progressive miniaturiza-
tion of Intel’s ASIC can only go so far, given
the laws of physics (and economics). This
means that the clusters of machines that
search for low latency around the trade
matching engines of the world’s leading
liquidity centers cannot keep up and stay
in the same place. You can't keep scaling
horizontally ad infinitum.

Hole 15

Parallelism in the form of FPGAs, multi-
core and other platforms is riding to the
rescue of the golfing techno-trader. Now
this really does change the trading game.
Thousands of algorithms can be done in
parallel. It’s like hitting the ball a thousand
times in less than a millisecond.

Hole 16

We're now going through a “back to the
roots” phase — in golf that would mean
Scottish roots — windy damp unpredict-
able conditions. In computing dedicated
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to high frequency trading, it is where you
really need to know about the hardware
in-depth again.

Hole 17

Questions of signal integrity, lanes, chan-
nels, chip cache, VHDL, Verilog and imped-
ance rise to the fore, not to mention analy-
sis of business algorithms that particularly
take advantage of parallelism as opposed
to sequentialism. In other words you need
your swing analyzed by an expert.

Hole 18
So the tough technology trading ques-
tion today is: can you take advantage of

Directory

parallelism? To do so you need to get hold
of talent or technology that combines
hardware, software and financial domain
knowledge. If you can't, you'll have to
keep swinging with the old style progres-
sively heavy clubs.

Hole 19

This hole is a vital part of the culture in
trading, technology and market data. Buy
drinks, when you get there. If you drink
enough, you'll be seeing in parallel and
everything will seem easy to understand,
especially in advanced low-latency com-
puting. Trading decisions are also easier
to make.

Interactive Data

Interactive Data
32 Crosby Drive
Bedford, MA 01730
Tel +1 781 687-8500
Fax +1 781 687-800
Website www.interactivedata.com
Interactive Data Corporation (NYSE:IDC) is
a leading global provider of financial market
data, analytics and related services to finan-
cial institutions, active traders and individual
investors. Through its businesses, Interac-
tive Data Pricing and Reference Data, Inter-
active Data Real-Time Services, Interactive
Data Fixed Income Analytics, and eSignal,
the Company has approximately 2,300 em-
ployees in offices located throughout North
America, Europe, Asia and Australia.
Interactive Data Real-Time Services is a
leading provider of real-time global market
data to financial institutions, redistributors
and online financial portals worldwide. Of-
ferings from
Services include PlusFeed, a consolidated,
low latency datafeed. Also managed as part
of this business is Interactive Data Managed
Solutions, a leading provider and operator
of customised financial market information
systems.
For more information about Interactive

Interactive Data Real-Time
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Data Corporation and its businesses, please
visit www.interactivedata.com.

§“‘ [ }
Aleri

Aleri

Two Prudential Plaza, 41st Floor
Chicago, IL 60601

Tel +1 312 540 0100

Website www.aleri.com

Aleri is a leading provider of enterprise-class
complex event processing (CEP) technol-
ogy for financial institutions and beyond.
Aleri’s CEP Platform was designed from the
ground up to provide the most robust archi-
tecture available for the rapid implementa-
tion of mission critical applications within the
most demanding environments. Built for high
throughput with minimal latency, Aleri’s event
processing technology allows customers to
analyze and respond instantly to high-volume,
high-speed data to minimize risk and increase
competitive advantage.

Aleri is the first to develop and deploy com-
mercial enterprise-class applications built on
event processing technology, the Aleri Li-
quidity Management System, which is used
by some of the largest global bank treasur-
ies in the world, and the Aleri Market Liquidity
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Analysis engine, which consolidates multiple
order book feeds from individual exchanges
to provide a powerful tool for trading in frag-
mented markets.

Aleri is a global company headquartered in
Chicago with offices in New York, New Jersey,
London, and Paris. For more information, visit
www.aleri.com.

exegy

Exegy, Inc

349 Marshall Ave., Suite 100
St. Louis, MO 63119

Tel 314-218-3600 (USA)
Tel 1-877-247-5534

Email sales@exegy.com
Website www.exegy.com

Exegy, Inc., provides high performance
hardware accelerated computing appli-
ances that efficiently process and enrich
market data for the world’s leading financial
organizations. Exegy’s unique market data
products, such as the Exegy Ticker Plant,
respond to financial organizations’ growing
demands for low latency, reduced cost of
ownership and flexibility.

The Exegy Ticker Plant easily integrates
into existing infrastructures and is compat-
ible with leading operating systems and
interconnects. For more information, please
visit www.exegy.com.
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The Who, What, When and Why of the Algorithmic Trading Universe

The A-Team Algorithmic Trading Directory is the industry’s only reference for
professionals active in the algorithmic and electronic trading community.

The directory provides:

e An easy to use guide to help buy-side professionals understand the algorithms on offer
from their brokers and other trading counterparties and suppliers.

e A series of detailed supplier profiles that offer descriptive information on the algorithms
available.

e Analysis of who should be using the algorithms, under what market conditions and when.
Plus, coming soon...

e (Cross-reference comparative tables to provide a fast and easy, apples-to-apples
comparison of the key characteristics of the various algorithms on offer.

Download your free copy of
A-Team’s Algorithmic Trading Directory at
www.algotradingdirectory.com
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