Making Performance Transparent E

Benefits for Vendors

1 Accelerate your sales cycle

1 Influence product - evaluation standards

1 Increase your mind share and market reach

For more information, see www.STACresearch.com or contact info@STACresearch.com
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A large eq uities dealing room that
once roared with tr
now silent but for a handful of people
quietly issuing marching orders to an
army of computers in another room.

In a small room far from the trading
pits, a single machine under a
trader's desk transacts a third of the
entire market volume in oil futures
one d ay, as volatility sweeps through
commodities.

On aday in December, as economic
fears grip the markets , computers from
around the world rock the US equities
and options exchanges , changing
prices at a rate up to 1.6 million times
per second.

A major investment bank discovers that

a hedge fund with faster technology is
costing the bank millions of dollars through
information arbitrage. After working
feverishly to accelerate its system, the
bank sets a trap fori ts competitor, turning
on the faster system in middle of trading
and reversing the direction of arbitrage.
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True stories like these illustrate how important the performance of technology is to success in
the capital markets. Trading in liquid markets continues to be highly automatedd and highly
profitable. The Tabb Group estimates aggregate high-frequency trading profits at USD 20
billion annually. Frequent market-moving events are an opportunity for the nimble. And high
volatility forces buyers and sellers to hide liquidity, using computers to fracture large orders
into tiny, fleeting ones. Well-equipped brokers, market makers, and proprietary traders are
rising to these challenges and opportunities.

This is why industry analysts see IT spend in high-frequency trading growing robustly for the
foreseeable future. Investment by one firm induces investment by its competitors.

While perfor mance i s not always a customerds top buy
almost always high on the list. Even if a trading firm is attracted to a product due to its

functionality, support organization, or other factors, the firm must ensure thatt he pr oduct 0
performance meets minimum requirements.

But selecting new technologies i s ma@yt Each link
in a trading system is a fstackoof increasingly inter-
changeable hardware and software parts. Altering
different layers in the stack has different effects on
performance. Tight budgets and headcount make

‘ Applications & Middleware
product selection even tougher. Managers must ’ Server platform

Operating environment

Processors & Co - Processors

achieve not just better performance but the best
performance possible with their IT dollars, since they
might not get a second chance to invest.

Network & Interconnects

Storage

This presents a challenge for vendors. End-user firms subject new products to lengthy

performance evaluations. But because their resources are limited, they can only do so for a

few new products. This acts as a barrier for some vendors to getontoacustomer 6 s short
And those that do get an evaluation find themselves in a lengthy process. Both vendors and
customers want a way to accelerate pre-sales technical evaluations while reducing their cost.

0 Waused to spend so muchtime and  In 2007, several trading firms and vendors

effort getting prospects to have gcted on tﬁs nﬁedl- Tozetf}er,witch the
: : ecurities Technology Analysis Center
Klonﬁdle.ncer:n dOl;]r performaSrIIE:Ae é tory. (STAC®), they formed the STAC Bench-
ow JEJS'[ and them our B mark CouncilE and began to change the
Reportn o r t heydve alfir e waythetechnology game is played on
and there are no more performance ]\c’Va:LStfef?t-tSITAtC \;\?Sda nathfa' fab(‘i?"ﬁ}mf
- - or this effort. In its third year of publishing
queSthnS' The conversation independent benchmarks focused on the
immediately mo ves on to features capital markets, STAC has developed a
and pricing. It really speeds up following of thousands of individuals at
sal es. 6 hundreds of firms around the world.

Objective and unambiguous STAC Reports
N Sales person atalow -latenc y are a precision-guided way to get credible
technology vendor numbers in front of the key influencers and
decision makers at trading firms.
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A Council on a Mission

The STAC Benchmark Counci | s
to make it easier for end users to under-
stand the performance of new technologies
in relation to their existing systems.
Through STAC, the Council provides:

1 Industry-standard test methodologies
for trading-related workloads

1 STACresearch.com, a single location
for standard benchmark results

9 Standard test harnesses that any firm
in the industry can deploy in its own lab.

"My question for the industry is why

it has taken so lon g to come up

with a project like this. The first rule

of management i s
measure it, you ca
The establishment of such a

council seems to be ano -brainer."

Dealing With Technology

These innovations are establishing a common language for performance in the capital
markets. This gives end-user firms a less expensive way to obtain the hard evidence

required to make sound technology decisions.

Today the Council has dozens of members (see www.STACresearch.com/members for the
latest list).

STAC Benchmark Council members

ORACLE’ SYBAbE
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Collaborative . .

Software Initlative CoOunci | members do not necessarily endorse or
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The Council is a collaborative effort of highly
gualified and influential users and creators of
technology. Council meetings bring the
industry together to explore new technologies
and the latest techniques for measuring them.
Vendors benefit from the networking opportuni-
ties at these events and can enhance their
profile through various sponsorship and speak-
ing opportunities (see page 9). Meetings so far
have been held in New York so far, and in
2009 there will be meetings outside the US.

Contributing Members of the Council take part in the
standards process through working groups. They have
access to pre-release test harnesses and are the first to learn
how to put the new standards to work.

o[ STAC] has done a gr
an organizationeéewhere
together a nd talk about these common
probl ems: éeéhow to mat
solutions to the problems that we have as
devel opers in our dai

- Director & Chief Technologist,
leading investment bank

Each working group consists of both end users and vendors
and focuses on a specific workload. End users specify
priorities and requirements and rule on debates among
vendors. Just listening to the vendor debates can be very
informative. Working groups meet by teleconference and
occasional in-person white-board sessions.

Working groups also
communicate via forums
on the STAC site.
Forums and meeting
notes are a good way for
firms who are not on a
particular working group
to follow its progress.

STALC-MZ Producer architecture proposal

Falks,

Here's what came out of the breakout meeting yesterday

Look fomward to discussing
Thanks,
Peter

sftachment EEY

producer_architecture_proposal dos 0.5 KB

*delete Tedt  Treply

Pros and cons of message communication
methods

Atached i5 3 dos summarizing the advantages and
disadwantages of ditferent methads for communicating
between the message generstor and adapter-as discussed
inthe 16 Ot meeting.

Aftaehmant EEY

message_communication doc 29 KB
*delete Tedt  Treply
Possible M2 Send Timing

I think there's @ consensus in the M2 working group that we
should fosus on separate threads for message generation
and sending rather than sharing a single thread for both
purposes. | ariginally prepared the sttached figure thinking
there might be more cortroversy. Howaver, it might stil
hawe walue in explaining how actual send rtes might differ
from target send rates. In particular, it shows twe cazes
('fast generation” and "slow sending”)that can account for
actual message generstion rates falling behind the target
rates. ~Bob

sttachmant EEY

SendSideFigures png 121,38 KB
“dalete Tedit  "reply

Possible M2 Process and Thread Models

To facilitate Mz working group discussions, I've draun

figures showing possible models for processes and
threads on the send side. - Bob

Aftachment 51z

Process-Thread-Model prg 92.32 KB
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A level playing fieldt h a't

doesnot

STAC BenchmarksE measure the performance of key trading workloads when applied to a
given solution stack. The purpose of the benchmarks is to be meaningful to technology

user s.

oWhile all of thes:
claim to offer ultralow latency and
optimize performance,t here has
been no way to prove these
marketing claims --unt i |

- Wall Street & Technology

now

T h at éuser finns yre alowedsto veta ah the specifications.

Most of the benchmarks are designed
to simulate current or future real-world
conditions. While STAC Benchmarks
are about performance, they also put
performance into a business context
by focusing on relevant use cases and
by relating performance to key cost
drivers such as power, space, and
other operational resources.

Unlike other technology benchmark standards, the benchmarks created by the STAC
Benchmark Council are not reduced to just one or two numbers. Each STAC Report CardE
contains dozens of metrics intended to provide a cross-sectional view across all the
dimensions of performance that customers care about. This anti-reductionist philosophy has
been a primary requirement from the end-user firms on the Council.

Workloads in Scope

STAC -M

(Market Data) (Analysis)

Consolidated
feeds

Marketplaces

STAC-A

STAC-E
(Execution)

Marketplaces

P

Connectivity / Co-location Services

Feed
handling

Execution
gateways

Market Tick Pre-trade .
. Trading
data storage/ analytics X
. ; o algorithms
processing retrieval & pricing

Order
Risk management /
management smart order

Matching

routing

Market data distribution
Persistent messaging

Order
acceptance

Connectivity / Co-location Services

Customer
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Microseconds

A STAC Report Card
summarizes STAC
Benchmark results. Itis
made available to all
STACresearch.com
subscribers when a
vendor wishes to publish
how it performs.

Council Members can
cross-reference this with
the specs to understand
exactly what the results
mean.

croseconds

Elapied tme (mancsa 1)

By contrast with a STAC Report Card, detailed
STAC Reportsk from standard benchmarks are
only available to Council members.

Through charts and text, the full STAC Report
shows the detail behind the benchmarks. It also
shows additional metrics and additional tests.
Examples include graphical analysis of latency
versus throughput for a range of rates or
performance of the system under exception
scenarios such as slow consumers or consumer
restarts. These are important metrics but are not
designated as benchmarks.

Another category of information available only to
Council members iswhat STAC callsfiperf or m
anceanal y s i ¥hbile SITAC Benchmarks

focus primarily on real-world scenarios, the

detailed STAC Report also examinesfic or ner

c a s e¢hat@rovide additional insight into the

strengths and weaknesses of a given architecture.

Ultimately, end-user Council members decide
which information is reserved for the Council.
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