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Executive Summary
The systems supporting complex business requirements

and applications are often mission-critical and demand

high throughput. Integrating related processes and

data is an ever-increasing necessity for large organizations.

As such, the systems themselves require software that

provides reliable, high-performance data access from

an extensive variety of sources —across wide area

networks — including the Internet and rules-based

processing, as well as routing and comprehensive

management and auditing capabilities.

Consider for a moment that:

• Large conglomerates that are the result of corporate

mergers and acquisitions require disparate systems

to deliver consolidated information and reports.

• The volume of inter-institution financial transactions

continues to rise as economies become more global.

• Law enforcement agencies need a consolidated view of

offender information in order to effectively and efficiently

apprehend suspects and prosecute crimes.

• The use of radio frequency identification (RFID) in supply

chain management (SCM) is exploding at astronomical

rates and generating even more exorbitant amounts

of data.

Of the available solutions for these and other complex

business situations, the combination of Microsoft® BizTalk®

Server 2006 and SQL Server 2005 running on a Microsoft

Windows® Server 2003 platform offers some of the industry’s

best mission-critical functionality and availability. And with

its scaling on x64 instruction set architectures (x64),

this configuration is capable of achieving very high levels

of performance.

Unisys ES7000/one Enterprise Servers benefit enterprise

BizTalk applications by providing an economical,

highly scalable x64 platform that offers a much smaller

management footprint than commodity servers.

And, the ES7000 Real-Time Infrastructure capabilities

provide agility to respond to changes in demand in minutes

— rather than days or weeks.

This document presents an overview of an actual customer

benchmark that achieved an unprecedented 1,156

orchestrations per second (defined for our purposes as

execution of a message process) for an application designed

to mimic a business-critical process within a large European

financial institution. This level of performance, utilizing

ES7000/one Enterprise Servers, is by far the highest

throughput ever recorded by the Microsoft BizTalk team.

The team believes that, with additional time and tuning,

an even higher level of throughput could be achieved.

Unisys ES7000/one Enterprise Server

The ES7000/one Server offers a flexible, single server

solution that can be configured to meet enterprise

workloads as they change. With the ability to grow from 4

to 32 Intel® Xeon® processors MP or from 4 to 32 Intel®

Itanium® 2 processors, the ES7000/one Server scales

beyond conventional Intel® processor-based platforms

while delivering improved price/performance.

The ES7000/one Server also has the ability to create up

to eight independent partitions that concurrently run

different operating systems, making it an excellent solution

for consolidating applications, migrating from expensive

proprietary RISC systems, deploying business intelligence

applications, and running large-scale databases.

Additional and more detailed product information is available

on the Unisys website at www.unisys.com

1 For reasons of confidentiality the client is not named.
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This specific institution is converting a mission-critical

enterprise application integration (EAI) solution that provides

support and services to all the companies included in its

worldwide business group. Unisys and Microsoft personnel

worked with the institution’s team to design a single

financial transactions system solution to replace multiple

mainframe-based legacy systems. In order to determine if

the new design and platform would meet the customer’s

performance requirements, a proof-of-concept (POC)

performance benchmark was conducted at the Unisys ES7000

Performance Center in Mission Viejo, CA and with support

of the Unisys and Microsoft Solutions Alliance Technology

Center (SATC) in Bellevue, Washington.

During the POC, the team endeavored to determine and

document the performance characteristics of the new solution,

which was built with BizTalk Server 2006 and runs on

ES7000 hardware. In addition, the client wished to use the

POC to identify and verify ways to minimize the overall physical

and administration/management footprint of the platform.

As such, the primary objectives for this test were to:

• Achieve the highest possible throughput with predefined

solution constraints and optimal hardware

• Document the maximum sustained throughput of

the solution

• Determine if the combination of ES7000 hardware,

the Windows 2003 operating system, and BizTalk Server

2006 could meet the workload requirements of the client

(which are a sustained throughput of 800 messages

per second and production peak of 1,200 messages

per second)

• Develop a detailed, documented understanding of the

performance characteristics of the tested solution

• Provide guidance for tuning the BizTalk Server environment

for optimal performance when running the solution

• Offer architecture and design guidance for a production

implementation of the solution

The results demonstrate the scalability of Microsoft BizTalk

Server 2006 on the ES7000/one Server x64 configuration

and denote a remarkable level of throughput. And in fact,

they represent the highest throughput that has ever been

recorded by the Microsoft BizTalk team.
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Test Methodology and Environment
The intention of this engagement was to drive as much load as possible through the tested

configurations to determine a high-water benchmark for BizTalk server scalability. In order to

allow for peaks in the workload in a production environment, neither the database nor the

application servers were utilized at greater than 80 percent. In addition, such significant

issues as fault-tolerance were not addressed in the test environment. (Because availability

matters are very important to an organization, any production solution that is developed

based on this engagement or the contents of this document should take these concerns

into account.)

Only batch processing was evaluated during this engagement. All test cases were carefully

defined and any changes made to configuration settings were tracked for each test case

to ensure quality control.

Application Software

Two applications were constructed and used during the POC – Simple Application (Simple App)

and Latency Application (Latency App). Both were based upon a conceptual application

architecture developed by Microsoft Consulting Services (MCS), (see Figure 1), which reflected

the customer’s requirements.

Simple App and Latency App worked nicely for the performance benchmark because the goal

was to assess “useful applications” that would mimic the performance characteristics of the

actual application without hampering the testing by including custom, customer-specific code

or third-party technologies.

Biz Talk Application
(application that was tested)

External 
Applications

External 
Applications

Payment
Process

Debatching
Process

Batching
Process

Batch 
Output

Batch
Input

Online
Client

Online
Client

Output 
Systems

Input 
Systems

Payment Processing

Process Host (s)Send Host(s) Recieve Host(s)

Figure 1: An overview of the conceptual application architecture
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The Simple Application

The Simple App is the most straightforward orchestration that can run in BizTalk Server 2006.

As pictured in Figure 2, it consists of only two steps; receive and send.

Figure 2: Simple App
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The Latency Application

The Latency App is a more complicated orchestration,

because it resembles the orchestration from the customer’s

original application. However, like the Simple App, it is

unencumbered by connections to other technologies or data

stores. Instead, latency values were selected based upon the

expected length of each activity and are implemented by

expression shapes that call out to a .NET component that

will sleep for the configured amount of time. The purpose

is to create a useful test application that resembles the

performance characteristics of the actual application without

complicating the testing with custom, customer-specific code

or third-party technologies.

The Latency App, the orchestration of which can be seen

in Figure 3, became the primary focus of the engagement.

As such, the performance benchmark objectives were modified

to concentrate on performance of the Latency App.

The primary goal evolved into obtaining the highest

possible maximum sustained throughput for this application

as measured by orchestrations completed per second.
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Figure 3: Latency App
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Batch Process Testing

For the batch system, two test scenarios were run: Simple App and Latency App.

Each scenario included three variations with a different number of processing systems for

a total of six test cases. Multiple passes of each test case were often required before the

optimal configuration was determined. These tests were defined as S1, S2, and S3 for the

Simple App and L1, L2, and L3 for the Latency App.

The first test scenario, which used Simple App, was to confirm the following:

• Is the BizTalk solution deployed correctly and functioning as expected?

• What are the performance characteristics of the batch solution in the Simple App?

- What is the processor usage of the BizTalk Flat File Dissassembler pipeline component?

- What is the ideal method of measuring batch throughput?

• What is the maximum sustained throughput that BizTalk Server 2006 can achieve?

The second test scenario was to determine the performance characteristics of an application

that is similar to the ultimate client production application. To that aim, the BizTalk Ranger

team wrote an application that simulated the latencies of the client application (Latency App),

and tests similar to those that were run during the first scenario were executed. The goals

of this phase were to confirm the following for the simulated application:

- What are the performance characteristics?

- What tuning parameters can be used to optimize the configuration?

- What is the maximum sustained throughput of this configuration?
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Hardware and Software Configurations

Following is a detailed list of the hardware and software

utilized in the POC.

Hardware Utilized

Database Tier (Scenario I: Simple App)

Master Database

One ES7000 Model 420 Enterprise Server:

• 16 Intel® Itanium® 2 processors at 1.6GHz

and 9MB cache

• 256GB memory

• PCI-X 133MHz I/O

• Four Intel® Gigabit Ethernet ports

• Up to eight Emulex fibre channel connections

• Storage Area Network (SAN): 2.5 TB (shared with

Worker Database)

Worker Database

One ES7000 Model 440 Enterprise Server:

• 32 Intel® Itanium® 2 processors at 1.6GHz

and 9MB cache

• 256GB memory

• PCI-X 133MHz I/O

• Up to eight Intel® Gigabit Ethernet ports

• Up to 16 Emulex fibre channel connections

• Configurable as up to four partitions

• SAN: 2.5 TB (shared with Master Database)

Database Tier (Scenario II – Latency App)

Master Database and Worker Database

One ES7000/one Server:

Microsoft BizTalk Tier

Two ES7000/one Servers, each configured with:

• 32 Intel® Dual-Core Xeon® 7041 processors MP at

3.0GHz and 2x2MB cache

• 256GB memory

• PCI-X 133MHz I/O

• 16 Intel® Gigabit Ethernet ports

• SAN: No SAN connectivity required

• 76GB local storage for each partition

Load Drivers

16 commodity servers, each configured with:

• Four Intel® Xeon® processors at 2.7GHz and 1MB cache

• SAN: No SAN connectivity required

• 4GB memory

• 36GB local storage

Storage

Two EMC CLARiiON CX700 storage subsystems:

• 90 36GB 15,000 RPM fibre channel drives

System Software Utilized

Database Tier

• Microsoft Windows Server 2003, Enterprise Edition

• Microsoft SQL Server 2005

BizTalk Tier

• Microsoft Windows Server 2003 Datacenter x64 Edition

(ES7000/one Servers)

• Microsoft Windows Server 2003 Enterprise Edition

(Commodity servers)

• Microsoft SQL Server 2005

• 11 Microsoft Outlook® Web Components

• Three Microsoft Management Consoles

• Microsoft BizTalk Server 2006, Enterprise Edition

• BizTalk redistributable CAB file (contains many of the

prerequisites listed above, which the BizTalk installation

process includes automatically)
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Results
Using the Simple App, a sustained throughput of 1,605 messages per second was obtained

with all performance metrics within acceptable limits on both the database servers and the

BizTalk servers. With the Latency App, a sustained throughput of 1,156 messages per second

was obtained with all performance metrics within acceptable limits on both the database and

BizTalk servers.

These results demonstrate the impressive scalability of Microsoft BizTalk server in this

configuration and denote a remarkable level of throughput. And in fact, they represent the

highest throughput for Microsoft BizTalk ever recorded by Microsoft. Moreover, additional

database optimizations, which were not implemented due to the time constraints placed on

this engagement, were identified during the course of the testing. (The Microsoft team fully

believes that an even higher level of throughput could easily be achieved had these optimizations

been implemented.)

Scenario I – Simple App

The Simple App test was designed to show the “raw” throughput capability of the actual

BizTalk Server 2006 applications. Since the application itself did nothing, however, these

results are not real-world and can only be used to demonstrate BizTalk Server 2006

throughput. The results for the test of the Simple App are detailed in Figure 4.

Due to the tight schedules and as previously noted, the team was not able to perform

regression testing of optimizations discovered during the second phase of testing using

the Latency App. But, implementing these optimizations would have resulted in even higher

results than those shown in Figure 4.

The hardware landscape for this scenario is shown in Figure 5.

Test Configuration Receive Hosts Process Hosts Send Hosts Orchestrations per Second

S1 1 1 1 280

S2 3 4 4 800

S3 6 8 8 1,552

Figure 4: Scenario I – Simple App test results in orchestrations per second
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Load Generators Receive Group SQL MessageBoxes

6 x ES7000/one
4 CPU per partition

6 x ES3040L
4 CPU commodity

8 x ES7000/one
4 CPU per partition

Send Group

Process Group

8 x ES3040L
4 CPU commodity

ES7000/400
8 CPU (Itanium)

Worker DB

Worker MessageBox

ES7000/400
16 CPU (Itanium)

Master MessageBox

ES7000/400
8 CPU (Itanium)

Figure 5: Hardware landscape for Scenario I – Simple App
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Figure 7: Hardware landscape for Scenario II – Latency App

Scenario II – Latency App

The Latency App was designed to demonstrate the throughput of BizTalk Server 2006 with

a real-world application. As such, it closely models delays present in the customer’s actual

payment process. The results of the test of the Latency App measured in orchestrations

per second are detailed in Figure 6.

For the L3 configuration, additional SQL optimizations were identified by the Microsoft SQL

Server Team, however time constraints prevented their application. It is believed that these

optimizations would have provided even better results (although the actual throughput

improvements are not known) and the customer plans to implement these optimizations in

the production deployment of the solution.

The hardware landscape for this scenario is shown in Figure 7.

Test Configuration Receive Hosts Process Hosts Send Hosts Orchestrations per Second

L1 1 1 1 250

L2 4 4 4 684

L3 5 10 10 1,156

Figure 6: Scenario II – Latency App test results in orchestrations per second

Load Generators Receive Group SQL MessageBoxes

5 x ES7000/one
4 CPU per partition

6 x ES3040L
4 CPU commodity

10 x ES7000/one
4 CPU per partition

Send Group

Process Group

10 x ES3040L
4 CPU commodity

ES7000/400
8 CPU (Xeon)

Worker DB

Worker MessageBox

ES7000/400
16 CPU (Xeon)

Master MessageBox

ES7000/400
8 CPU (Xeon)
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Performance Analysis
Prior to this performance test, reports documented BizTalk

Server 2006 scaling to about 200 messages (end-to-end

Orchestrations) per second. The results in this lab

demonstrated that almost 1,200 messages per second is

achievable with a financial transaction application. As such,

the results can be generalized to other applications with

similar characteristics.

The performance metrics were all at an acceptable level for

this engagement. Processor utilization on the database servers

was high, with average utilization at around 65 percent and

peaks that were over 90 percent. All of the BizTalk servers

had average utilization of less than 50 percent, with one

server showing a peak processor utilization of about 85

percent. Memory utilization, paging activity, and disk queue

depths were all well within acceptable limits.

These metrics indicate that, in the test environment, the

database servers were a potential bottleneck. As noted

earlier in this paper, there were some database optimizations

that were not applied due to time constraints, which may have

reduced some of the load on these servers. Since the Master

MessageBox server had the highest overall load, it is logical

to conclude that augmenting more processors to this server

– and then adding another Worker MessageBox server –

could provide significant headroom for the database.

Database Servers

As demonstrated in Figure 8, processor utilization on the

three database servers was relatively high. The Master

MessageBox and Worker MessageBox 1 showed the highest

processor utilization, which averaged about 65 percent and

demonstrated peaks near 100 percent. Processor utilization

on Worker MessageBox 2 was lower, with an average of about

35 percent and peak usage close to 75 percent.
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Figure 8: Database server processor utilization
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The SQL Server databases running on the MessageBoxes

showed a high level of throughput and achieved close to

5,000 database transactions per second on the Master

MessageBox and 3,500 database transactions per second

on each of the Worker MessageBoxes. The database

throughput tracked closely with the processor utilization on

each server – as well as across servers – indicating that the

workload was evenly balanced. Figure 9 shows the transaction

rate compared to the processor utilization on each of the

MessageBoxes.
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Database Activity
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Figure 9: SQL Server transaction rate compared to
processor utilization

As evidenced by the low incidence of paging, memory on the

database servers was more than adequate. As depicted in

Figure 10, total page faults on the Master MessageBox never

exceeded 1,400 pages per second. And as shown in Figure

11, hard-page faults, which required an I/O-operation-to-disk

to retrieve the requested data, were scarcely over one page

per second
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Figure 10: Master MessageBox page faults
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Disk queue depth on the Master MessageBox was extremely

low – with none of the volumes showing anything greater than

two. This is indicative of extremely efficient use of storage

resources. Figure 12 shows the average and maximum disk

queue depths for all of the storage drives on the Master

MessageBox.
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Figure 12: Master MessageBox disk queue depths

On Worker MessageBox 1 and Worker MessageBox 2,

disk activity was also good, although overall queue depths

were slightly higher than on the Master MessageBox.

There was an anomalous peak queue depth of about 13

on Drive H: of Worker MessageBox 1, but it was brief and

transient. Figure 13 shows the disk queue depths for Worker

MessageBox 1, and Figure 14 shows the queue depths for

Worker MessageBox 2.
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Figure 13: Worker MessageBox 1 disk queue depths
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On both Worker MessageBoxes, Drive F: and Drive H: saw

the most activity. But the peaks were still within accepted

limits, because the disk volumes were on a high-performance

storage subsystem and all volumes were stripped across

multiple physical disks. The accepted standard is that

the disk queue depth should not exceed the number of

physical disks contained in a logical volume. And in this

case, Volume F: was stripped across eight physical drives,

and Volume H: was stripped across six physical drives.
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BizTalk Servers
The main performance counters examined in the BizTalk

servers were the BizTalk message counters and processor

utilization. The BizTalk message counters vary depending

on the host. For the Receive Hosts, the counter is BizTalk:

MessagingDocuments received/sec. For the Process Hosts,

the counter is XLANG/s Orchestrations\Orchestrations

completed/sec. For the Send Hosts, the counter is BizTalk:

Messaging\Documents processed/Sec. These counters

indicate the number of messages coming into the system

via batch interface, the number of orchestrations being

completed, and the number of messages going out of the

system via the batch interface. Figure 15 shows these three

counters plotted for a 30-minute run.
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Figure 15: BizTalk server message processing

As can be seen from Figure 15, the overall average number

of messages processed is around 1,100 orchestrations per

second (1,116.3) with a peak of around 1,800 orchestrations

per second (1,842).



18

The BizTalk servers do not consume large amounts of memory, and are not I/O intensive.

On these servers, processor utilization was well within the acceptable range. In fact, none

of the servers showed average processor utilization greater than 50 percent, and none

demonstrated peak processor utilization greater than 85 percent. This indicates that there

were processing resources available to handle any transient spikes in loads. Figure 16

depicts processor utilization across all of the BizTalk servers.
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Figure 16: BizTalk server processor utilization
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Conclusion
During the POC, the team endeavored to determine, and

document the performance characteristics of its new solution,

which was built with BizTalk Server 2006, and running

on Unisys ES7000/one Enterprise Servers. In addition,

the benchmark sought to confirm the use of a scale-up

server architecture to minimize the overall physical and

administration / management footprint of the platform.

As such, this POC demonstrates that Microsoft BizTalk

Server 2006 running on ES7000/one Enterprise Servers

can reach an amazing level of performance and can deftly

handle a real-world, high-volume application requirement.

This combination is not only extremely scalable, but also a

very flexible and cost-effective solution. For financial institutions

like the benchmark client, these results represent incredible

performance for critical applications and processes.
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