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Low Latency Messaging Solutions

Voltaire and IBM offer High Speed Messaging to Help

- Provides a competitive advantage by supplying the
mechanism to make trades faster than the competition

- Up to 75% latency reduction as compared with Etherne  t

- 2.75x improvement in message rate using InfiniBand as
compared with Ethernet

- Delivers a scalable platform that can grow to help me et
future needs

- Reliable network - No dropped packets

To execute trades faster than other firms and capitalize on the
advantages of transparency across multiple markets, your market
data delivery platform must efficiently capture real-time data,
distribute it in a timely manner and store and retrieve time series
data for analysis — all from information that originates from
disparate sources and is delivered in multiple formats . Then, your
technology must be able to rapidly and cost-effectively distribute
the data and messages to people and applications across your
organization. Your platform must also enable you to fine-tune
processes and functions, so you can reduce costs and efficiently
deliver enhanced services that are in synch with the latest
opportunities and market dynamics.

Any delay in response to the market — even by microseconds —
can now make the difference between beating the market and
being punished by it. Firms with 24x7 global trading opera-tions
must automate to take advantage of market opportunities and to
meet fast-changing requirements.
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Figure 1: Voltaire InfiniBand and Multi Cast Exten  sion
libraries with IBM Websphere Low Latency Messaging
delivered over 2.8x the Messages per second deliver
Ethernet for both 45 and 120 bytes message size

ed over

Financial Firms Create Next Generation Solutions

Business units across the capital markets are intent on
maximizing the effectiveness of their trading algorithms and
strategies by advancing the speed with which they receive prices
and related data from the global markets.

Voltaire and IBM now offer the ability to deploy a software solution
using Voltaire’s Multi Cast Engine (MCE) libraries in combination
with IBM WebSphere® MQ Low Latency Messaging. This
solution provides connectivity and messaging across servers
connected by Voltaire’s multi-service director-class switches that
leverage the InfiniBand standard. The combined solution relies on
Voltaire’s unique transport library that enables a transparent
bypass of traditional OS protocol layers to provide 3-5 higher
message throughput, significantly lower latency and loessCPU
overhead. By leveraging this solution, businesses can
substantially reduce end-to-end application latency as well as gain
linear scalability to address higher market data and trading
volumes.

IBM recently introduced WebSphere MQ Low Latency Messaging
to extend the WebSphere MQ messaging family as an additional
transport designed for low latency, high-throughput message
delivery. A number of factors contribute to the high performance
of WebSphere MQ Low Latency Messaging. Proprietary batching
technology dynamically optimizes packetization based on
throughput, message sizes, receiver and system feedback. Very
compact packet headers leave more network bandwidth for
application data. And, efficient handling of packet loss reduces
the chances of network congestion and congestion management
features quickly mitigate potential issues.
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Figure 2: Lower is better when looking at latency. This graph
shows that at 16,000 bytes, Voltaire InfiniBand wit h MCE and
IBM Websphere Low Latency Messaging takes 1/3thet ime it
takes Ethernet to transmit the message.
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Notes: See appendix for more information on test methodology.

The stated performance numbers are based on measurements using
standard IBM benchmarks in a controlled environment. The actual
throughput that any application will experience may vary depending upon
considerations such as message size, transmission rate, hardware
platform, and network configuration. Therefore, no assurance can be given
that an individual application will achieve the throughput or latency stated
here. Customers should conduct their own testing. For more detailed
performance information, please consult VVoltaire or IBM.

To demonstrate the performance of Voltaire’s Multi Cast Engine
(MCE) libraries and IBM WebSphere MQ Low Latency Messaging,
two sets of tests were run: throughput testing to measure the
maximal throughput that can be reliably delivered with various
message sizes, and latency testing to measure message delivery
latency at various rates and different message sizes.

The tests were run on 2 IBM Model HS21 Blade Centers with 2
Intel® Xeon® 5130 2 GHz CPUs, and 4 GB RAM, running Linux
RH4 update 4 (x86_64 64 bit). The Voltaire® InfiniBand network
included an ISR 9096 switch, version 4.0.0, HCA x4 (PCI-Express
x8), Gridstack version 4.3.0_4_e2, and the Voltaire Multi Cast
Engine (MCE) libraries version 207. The Gigabit Ethernet network
included a Cisco switch for IBM blade center H, and an internal
IBM Blade Center Gigabit Ethernet card.

The Hunger for Market Data

The combination of increased competition and a growing number
of exchange options, as well as an increase in algorithmic trading,
has created an environment of hyper-growth for market data, with
some exchanges seeing year over year growth rates exceeding
130%. Maintaining the infrastructure required for hundreds of
thousands of messages per second is already complex enough.
With message rates expected to top 500,000 messages per
second over the coming years, new solutions must be adopted in
order to scale to this level.
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Figure 3: Market data is an environment of hyper-gr ~ owth.

Some exchanges are seeing year over year growth rat  es
exceeding 130%.

Capacity is not the only concern. It is increasingly critical to move
messages from the source (the exchange) to the destination
(trader or algorithmic trading application) as fast as possible and
to be able to send a buy or sell order back to the exchange faster
than the competition. Slippage, or the lost opportunity created
between the price a buy or sell order is submitted at, and the price
it is executed at, remains a huge cost for financial services firms.
By reducing this overall end-to-end latency cycle by even
microseconds can mean the difference between winning a bid
over your competitor, or selling at a market price with minimal

slippage.

The combination of these two factors, market data capacity and
delivery speed, has led Voltaire and IBM to work together to
develop an innovative, standards-based approach to building
highly scalable market data solutions.

Ethernet has traditionally been used to create the necessary
infrastructure needed for messaging solutions. There are two
reasons Ethernet will face challenges in keeping pace with the
expectations of the market:

1. Current Ethernet networks are running up against
network capacity and latency limitations

2. Ethernet-based solutions have difficulty in delivering the
scalability needed to support the increasing needs of
consumers.

Voltaire InfiniBand in Combination with
IBM WebSphere Low Latency Messaging
for Next-Generation Messaging

Voltaire Grid Director switches are designed to increase the
efficiency of your data center. Not only will they speed up
applications enabling the same results using less hardware, but
they provide the highest performance levels at significantly lower
energy consumption. By utilizing less power per packet and
generating less heat per gigabit, you can deliver more computing
power to your users for less cost. The Voltaire Grid Director
switches were designed knowing that data center administrators
want to spend time delivering business results and not worrying
about problems. All critical components including power supplies,
fans and management controllers have built in redundancy
insuring maximum system up time. With the best signal quality in
the industry, less time will be spent during deployment and with
integrated IBM WebSphere software, you can be sure that
problems are identified and resolved before they become an issue
to your users.

The combination of Voltaire and IBM software is architected to
support upwards of 1,500,000 multicast messages per second.
This enables customers to support much greater capacities to
meet current loads as well as projected loads. Many business
sectors use InfiniBand's low latencies and RDMA capabilities for
clustering and are seeing remarkable linear scalability of 80%
compared to Ethernet’s low scalability of 40-50%.
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With InfiniBand, multiple commodity servers can be coupled
together to emulate a larger system with greater capacity. This
enables scaling not only the market data feed path, but also the
back-end processing, analytical processing, file storage, and
databases to meet the scalability requirement of the overall
market data grid. Furthermore, it enables the system to scale
beyond the 500,000 messages capacity. These next-generation
architectures will have the capability to scale well into the future
using a single infrastructure.

Appendix

Test Hardware and Software Setup

The tests were conducted in the IBM Haifa Research Lab. The
test environment included:

1. 2 IBM blade machines (Inx-mcast30 and Inx-mcast31) model
HS21, with 2 Intel® Xeon® 5130 2 GHz CPUs, and 4 GB
RAM. The machines ran Linux RH4 update 4 (x86_64 64 bit)
located on IBM Blade Center chassis Model H.

2. Gigabit Ethernet network, including: (1) Cisco switch for IBM
blade center H; (2) Internal IBM blade Gigabit Ethernet card.

3. Voltaire® InfiniBand network, including: (1) ISR 9096 switch,
version 4.0.0; (2) HCA x4 (PCI-Express x8); (3) Gridstack
version 4.3.0_4_e2; (4) Voltaire MCE version 207 1B multicast
library.
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Throughput Test Method

Method: Run one LLM transmitter application and one LLM
receiver application on two different machines. Increase the
transmission rate and find out the maximal transmission rate at
which all messages are received by the receiver. Make sure the
system remains stable over a prolonged period of time, that is,
messages don't get lost.

Latency Test Method

Run one LMM transmitter application and one LLM receiver
application on a single machine, run an LMM reflector application
on a different machine. Set the message size, the transmission
rate, and the interval between messages with a time stamps. The
receiver application will produce a latency report.

Note: The end transmitter and receiver are placed on the same machine to
ensure accurate time measurement. The reflector is placed on a different
machine to make sure messages are actually sent to the network and
received from it.
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