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Making today last is not 
an effective strategy for 

tomorrow... 
New designs are needed 

to meet the new 
requirements. 
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Enterprise Messaging Needs
• Choice of transports, programing languages, network 

infrastructure and topologies and operating systems

• Streaming, Persistence, Queuing, with common API

• Replay and last value cache support

• Full monitoring, both application level and network level

• Gateways to JMS, AMQP and legacy systems

• Third party application support 

• A proven solution with known reliability and the lowest 
possible latency designed in
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Receiving 
Application

TCP or UDP

Sending 
Application

TCP or UDP

HW/SW/Daemon 

Message RouterComm Library Comm Library

• Hardware, software or daemon message routers still adding a 
hop between your applications

• Still delivering message to your software through a messaging 
API layer

Messaging Choke Points
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The Race to Zero
• The simple rule to follow in messaging is 

eliminate EVERYTHING possible

• Daemons, servers, abstraction layers

• Ideally, even the network and kernel 
processing

• Optimize what is left

• Batching, transport choice, loss recovery 
control etc.

• With a modern design, latencies as low as 3 
microseconds are possible
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Enterprise Use Cases
Example Use Cases

Clearing and SettlementSmart Order Routing Order Matching / 
Internal Crossing

Ma r ket Data Distr ibution & Caching

Settlement

Line
Handlers

Trade 
CaptureLine

Handlers

Line
Handlers

Line
Handlers

Line
Handlers

Feed
Clients

Best Bid /
Offer 

Conßation

LBM Market Data

UME Persistent Order Flow UME Queuing

Line
Handlers

Line
Handlers

Customer 
Gateways

Line
Handlers

Line
Handlers

Matching 
Engine

Risk 
Management

Compliance
Reporting

Smart Order 
Routing

Algorithmic 
Trading

UME Persistence

Desktop 
Trading

Line
Handlers

Line
Handlers

Exchange 
Gateways

WAN
(Only unicast trafÞ c 

allowed)

Desktop

Desktop

29West
SNMP Agents

29West 
Wireshark 

Plugins

TCP

Remote Site 29West Messaging Remote Site 29West Messaging

29West
UMDS Server

WAN
(All trafÞ c allowed)

TCP TCP

Line
Handlers

Line
Handlers

Clearing

LBM Streaming

Last Value Cache Replay Cache

29West Gateway

Reporting

Desktop

Feed Clients

Line Handlers

LBM IPC

UME Queue Load Balancing

29West Gateway
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Lowest latency, on same box and to other 
machines - Prop trading, EMM, SOR etc...

User

UME Library

Receiving 
Process

Kernel

Shared Memory

IPC Transport

Message Flow to process 
on other machine(s)

LBM
Gateway

Network

Inter-box and Intra-box Messaging

UME Library

Sending 
Process
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LAN based ultra low latency - Feedhandlers, 
prop trading, exchanges, FX rates and trading...

User

LBM Library

Application C

User

LBM Library

Application B

User

LBM Library

Application A

Kernel

Sending CPU

Kernel

Receiving CPU

Kernel

Receiving CPU

Message Flow
Reliable Multicast, Reliable Unicast, or TCP

Streaming Architecture

Network
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Persistent messaging - Exchange order flow, 
SOR, internal matching and crossing...

User

UME Library

Application B

User

UME Library

Application A

User

Kernel

Sending CPU

Kernel

Receiving CPU

Kernel

Persistent Store

Message Flow
Reliable Multicast, Reliable Unicast, or TCP

Parallel Persistence ¨  Architecture

Network

UME 
Persistent 

Store
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Queueing Persistence - Clearing and 
settlement, load balancing ...

KernelKernel

UserUser

Queue CPU

User

Receiving 
Application 1

Message Flow

Network

User

Receiving 
Application 2

Queueing Architecture

Kernel KernelKernel

Sending 
Application

Sending CPU Receiving CPU Receiving CPU

Control Flow
Message Flow

Permission 
to Process

UME Persistent 
Queue
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Cache Support

Receiving 
Application 1

Sending
Application

Receiving 
Application 2

UMCache Administrative replay for all receivers
Multiples of capture speed possible

• Receivers may request last value

• Receivers may also request private replay
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Desktop

Desktop

TCP

Main  Messaging Backbone

TCP Fan Out
Server

TCP TCP

Desktop

TCP Fan Out - support for two tier 
distribution
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Monitoring Matters
• The ability to monitor the network and the 

application level queue depths is critical to 
predictable latency

• Monitoring also allows you to know where real 
bottlenecks are

• A poorly monitored system can have “silent 
killers” of system level performance 

• Application monitoring allows you to see 
where the real issues are
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Leveraging Standards
• Good software designs ride the constant 

improvement of new hardware and networking 

• 29West went from 1.4Mill mess/sec in 04 to 5Mill 
mess/sec in 09 using the new Intel hardware and no 
changes to basic software design.

• Leverage IB or 10GigE as it is deployed

• Leverage multi core, multi CPU machines

• Provides a lower TCO
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Hardware Acceleration
• Leverage the hardware present in every modern 

network

• Legacy acceleration (Daemon, and server)

• Can optimize these with hardware. Speed up 
the choke points

• Better optimization is modern design with 
optimized endpoints

• Use FPGA PCI card to offload messaging
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Performance Traps
• Large jitter is caused by packet loss

• Fix packet loss, remove jitter spikes. 
Monitoring is key

• Broadcast Storms

• Not an issue with a modern design

• Application latency. Messaging is super fast, 
receiver app falls 10 messages behind

• Effective latency drops. Monitoring is key 
again
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Lessons Learned
• Want to go really fast

• Remove everything you can from the data path: 
Network stack (if possible), Kernel (use kernel 
bypass), daemons, servers 

• Use the fastest transport available if you leave 
the box or shared memory if you stay on the 
box.

• Minimize distances and have zero latency 
failover

• Monitor the system to track behavior
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Enterprise Strength, 
Enterprise Wide Messaging
• The market is changing and there is a clear 

realization that the messaging “standards” of 
the last 20 years are not up to the task

• 29West has created a full solution, targeted at 
the high performance application developer, 
that provides support for all major use cases, 
with a single API and market leading 
performance
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Bob will drill down on the 
29West architecture in more 

detail.

Next up is the industry panel 
discussion.

•Any Questions?
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