


The TextMiner appliance delivers a rich set of text mining functionality,
providing up to 10,000-term exact matching, wild carding,
approximate matching, proximity searching, and pattern matching.

Data Volumes Are Exploding

One of the greatest challenges businesses and
government agencies face today is how to
unlock value from their massive quantities of
stored and real-time data, which is increasing
at an exponential rate. Industry analysts esti-
mate that organizations across all industries
are increasing storage capacity by 80% each
year. E-mail volumes are expected to increase
29% each year. In the financial industry, the
Options Price Reporting Authority (OPRA)
predicts that the message rate for its options
data feed will approach 173,000 messages per
second by July 2006, representing an increase
of more than 230% in 18 months. Other
organizations in every vertical market are
experiencing similar explosions in market
feed rates, e-mail message rates, and applica-
tion-generated transactional data.

Current Solutions Are Not Keeping Pace
Historically, companies have attempted to
solve their data-mining problems with
software applications that run on general-
purpose CPUs. Organizations continue to
throw more servers at the problem, creat-
ing more instances of software applications
and resulting in increased hardware, soft-
ware, management, and maintenance costs
— with minimal performance or scalability
gains. Additional hardware and software
have a marginal impact on functional scal-
ability as well, as application execution
times will continue to rise exponentially as
application functionality becomes more
complex. Furthermore, adding software
and hardware does nothing to reduce
application latency. In many cases, more
hardware and software instances actually
increase system latency.

As a result, data-mining solutions cur-
rently on the market focus on analyzing
small to medium quantities of historic or
real-time data.

To handle data-mining solutions for
today’s high-speed networks and multi-
terabyte (TB) and petabyte data stores, a
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high-performance application using
reconfigurable hardware that can search,
analyze, filter, and transform structured
and unstructured data on-demand is nec-

essary to meet customer requirements.

A Different Approach

Exegy has combined software with recon-
figurable hardware to deliver applications
that perform at hardware processing
speeds, while retaining the flexibility of
software. This approach allows Exegy to
deliver appliances with high performance, a
rich feature set, and scalability to meet the
requirements for mining large quantities of
stored or real-time data.

Adaptable application logic requiring
high data throughput and fast execution
speeds is delivered with reconfigurable hard-
ware. A software wrapper is applied around
the reconfigurable hardware controlling the
application modules on the Xilinx®
Virtex™-II FPGA, providing a high degree

of functional flexibility. Software is also used
to supplement the reconfigurable hardware
functionality for parts of the application that
do not require high data throughput or high
execution speeds. Using Virtex-1II FPGAs,
this approach delivers an extremely high
throughput application, sustaining a rate as
fast as 5 Gbps per appliance in Exegy’s pro-
duction version and more than 8 Gbps sus-

tained in the next generation of appliances.
This represents, in many cases, hundreds of
times more throughput than traditional
approaches. Additional benefits include vir-
tually zero latency and the ability to add
appliances for near linear throughput gains.

Exegy currently offers two high-per-
formance appliances:

e TextMiner for high-performance
unstructured text data mining

* DataMiner for high-performance
analysis of real-time structured or
stored data

Performance and Functionality

Without Compromise

Exegy TextMiner mines real-time unstruc-
tured data feeds, such as news feeds, e-
mail and messaging systems, and
unstructured transactional or operational
datastores, such as un-indexed document

repositories or unstructured data staging

repositories before indexing.

The TextMiner appliance delivers a rich
set of text mining functionality, providing
up to 10,000-term exact matching, wild
carding, approximate matching, proximity
searching, and pattern matching.

Approximate match identifies words
that have a defined number of spelling
anomalies. This is useful for applications that
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Figure 1 — Application execution time versus functional complexity

need to analyze scanned text data, which in
some instances causes letters to be scanned
incorrectly or to show up as a blank space.

Proximity search identifies words that
are in a specified proximity to other speci-
fied words, which is useful for intelligence
agencies that are looking for specific word
combinations.

Pattern matching uses regular expres-
sions to identify text that fits a pattern,
such as a phone numbers or credit card
numbers. Law enforcement agencies use
this functionality to scan seized data to
identify the scope of the criminal activity
and to identify additional conspirators.

The functionality fully supports
Unicode, allowing the appliances to be used
in muld-lingual environments.

The Exegy hybrid application
approach, which utilizes Xilinx FPGAs,
delivers near-perfect functional scalabili-
ty. Figure 1 demonstrates that perform-
ance for the Exegy appliance remains
constant as the number of regular expres-
sions the application runs increases.
However, with a software solution run-
ning on a general-purpose CPU, applica-
tion execution time significantly increases
as the number of regular expressions
increases. In this case, with as few as 25
expressions the Exegy hardware accelera-
tion performs as much as 260 times faster
than traditional software solutions run-
ning on a general-purpose CPU.
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DataMiner

Exegy’s DataMiner mines structured real-
time data, such as real-time market feeds,
data streams generated from a transac-
tional system, and data derived from a
database extract.

The DataMiner appliance delivers a rich
set of calculation and statistical libraries,
which is combined with 3-6+ TB of on-
board high-speed persistent cache in each
appliance. Statistical computations can be
applied to the data flowing through the
appliance and can be passed to end users or
other applications in real time. This type of
functionality is used by the financial indus-
try to perform calculations such as volume
weighted average price (VWAP), volatility,
and variance for stocks and other financial
instruments, feeding the results to real-time
algorithmic trading systems.

In trading systems, market feeds are expe-
riencing a massive increase in data volume.
Reducing latency and the ability to deliver
complex statistical analysis in this demanding
environment provides a competitive advan-
tage for Wall Street companies. Exegy data-
mining appliances are able to meet the most
demanding data-volume requirements while
delivering functional richness and virtually
zero latency. In addition, the number of cal-
culations applied to a data stream does not
negatively impact system latency or through-
put. These results cannot be matched by soft-
ware running on a general-purpose CPU.

With 3-6 TBs of on-board high-speed
persistent cache, data streams can be
cached and replayed to downstream
applications that have experienced out-
ages or for historical analysis and algo-
rithmic modeling. Calculations and
statistics can be applied to the historic
data. The data stream can be transmitted
with a real-time message stream, allow-
ing an appliance to perform both real-
time data processing and historic data
processing simultaneously.

A Natural Choice
Reconfigurable hardware is a critical com-
ponent that allows Exegy to deliver
extremely high-performance solutions.
Exegy chose Virtex-1I FPGAs because of
their high performance, high density, and
available software development tools.
Time to market was reduced because
Virtex-1I devices have an available drop-in
PCI-X interface core, which meant that
the Exegy engineers did not have to spend
time implementing industry-standard
easier

interfaces. Development was

because of the uniform nature of the
Xilinx logic cell and block RAM layout,
which provides straightforward resource
estimation and allocation for a library of
application modules, working well for our
modular architectural approach.

Condusion
Exegy’s hybrid approach, which incorpo-
rates Virtex-1I FPGAs, delivers high-per-
formance appliances that are fast, rich in
functionality, and scalable. The Exegy
solutions are hundreds and thousands of
times faster than pure software applica-
tions running on general-purpose CPUs
and have less latency. Exegy delivers a rich
set of functionality, which can be fully
utilized without any reduction in
throughput or increase in latency.
Customers can achieve a near linear
increase in throughput as additional
appliances are added to handle their most
demanding data-mining needs.

For more information about Exegy
reconfigurable hardware-based solutions,
visit  www.exegy.com or e-mail info@

. o
exegy.com to request a free white paper. ©
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