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Key Results 
 

¶ IBM MessageSight Virtual Edition can scale up at a ratio of 4K concurrent connections per 

Gigabyte of memory allocated to the virtual machine. 

¶ On a 16 core virtual machine with 128GB of memory 

o IBM MessageSight Virtual Edition is capable of processing in excess of 500K 

messages per second in the FANIN.Q0.PARTITIONS benchmark. 

o IBM MessageSight Virtual Edition can achieve a peak egress message rate of 100K 

msgs/sec to 512K MQTT consumer devices in the BROADCAST benchmark. 
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Disclaimers  
 

 

International Business Machines Corporation has prepared this report for your internal use only.   

It may not be redistributed, retransmitted, or published in any form without the prior written 

consent of IBM. All trademarks in this document belong to their respective owners, as further set 

forth on the following page. 

 

The test results in this report for informational purposes only.  IBM does not guarantee similar 

performance results.  To the fullest extent permitted by applicable law without possibility of 

contractual waiver, all information contained herein is provided on an ñAS-ISò BASIS, 

WITHOUT WARRANTY OF ANY KIND.   

 

The evaluations described in this document were conducted under controlled laboratory 

conditions. Obtaining repeatable, measurable performance results requires a controlled 

environment with specific hardware, software, network, and configuration in an isolated system. 

Adjusting any single element may yield different results. Additionally, test results at the 

component level may not be indicative of system level performance, or vice versa. Each 

organization has its own unique requirements, and therefore may find this information 

insufficient for its specific needs. 

 

Customers interested in a custom analysis for their environment are encouraged to contact IBM 
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Trademarks and Service marks 
As used in this publication:  

 

1) The following are trademarks or registered trademarks of International Business Machines 

Corporation, and registered in many jurisdictions worldwide: 

 

¶ IBM ® and ibm.com® 

¶ MessageSightÊ 

¶ System x® 

¶ WebSphere® 

 

2) Intel, Intel logo, Intel Inside, Intel Inside logo, Intel Centrino, Intel Centrino logo, Celeron, 

Intel Xeon, Intel SpeedStep, Itanium, and Pentium are trademarks or registered trademarks of 

Intel Corporation or its subsidiaries in the United States and other countries;  

 

3) Java and all Java-based trademarks and logos are trademarks or registered trademarks of 

Oracle and/or its affiliates; 

 

4) Linux is a registered trademark of Linus Torvalds in the United States, other countries, or 

both; 

 

 and  

 

5) other company, product, or service names may be trademarks or service marks of others  
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Benchmark specifications 

Overview 

The performance benchmarks in this report test the ability of the IBM MessageSight Virtual 

Edition to handle high volumes of messaging traffic under a variety of different workloads, 

configurations, and messaging patterns.  The workloads tested in these benchmarks reflect 

application architectures and messaging patterns which are commonly found in large scale 

networks of mobile and telemetry devices.  The key performance metrics highlighted in this 

report are non-persistent messaging throughput, connection rate, and concurrent connection 

scaling. 

 

The hardware required to execute these benchmarks is described in detail in the System under 

test section of this report.  A small number of machines are required to host the test harness 

programs which generate the messaging workloads which are processed by the IBM 

MessageSight appliance.  The test harness programs (mqttbench and JMSBenchTest) used to 

generate messaging workloads, are described in detail in the Test harness section of this report.  

These benchmarks do not require any specialized hardware for time synchronization or wire 

capture; latency and throughput measurements are taken in the test harness programs. 

 

The test harness programs used simulate producer and consumer applications were developed by 

IBM.  Tests were conducted by IBM under controlled laboratory conditions.   
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Test case descriptions 

This section describes the set of test cases and workloads used to generate the benchmark results 

included in this report.  The results for each test case can be found by test case name in the Score 

card and Additional test results data sections. 

 

The messages used in the majority of the test cases described below are small messages, less 

than 512 bytes.  The message sizes used in these test cases are intended to be representative of 

application data, such as GPS coordinates, sensor data, and other compact data that may be sent 

and received from mobile and telemetry devices.   

 

The notation: Q[x] in the title represents one the 3 levels of MQTT ñQuality of Serviceò (QoS).  

Due to time limitations not all combinations of QoS were performed for each test case. 

  

FANIN.Q0.SINGLE  

 

This test case measures maximum throughput rate. The workload in this test case is generated by 

a large number of MQTT v3.1.1 producers publishing messages at a high aggregate rate to 

MessageSight, which then delivers the messages to a single MQTT v3.1.1 consumer.   

 

Each MQTT QoS 0 producer publishes messages on its own unique topic.  The consumer 

subscribes to all topics using a wildcard.  On one client machine a single instance of mqttbench is 

started which creates a consumer in the test, subsequently a second instance of mqttbench on a 

second client machine is started and begins generating the producer load. 
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FANIN.SEC.Q0.JMS.SINGLE 

 

This test case measures maximum throughput rate. The workload in this test case is generated by 

a large number of MQTT v3.1.1 QoS 0 producers publishing messages at a high aggregate rate 

over a secure connection to MessageSight, which then delivers the messages to a single JMS 

consumer. The JMSBenchTest benchmark application creates the JMS consumer using the 

MessageSight JMS client library.   

 

The MQTT producers connect via secured endpoints. The TLS protocol used in this test case is 

TLSv1.2, the cipher category configured in the MessageSight security profile is ñBESTò and the 

negotiated cipher is AES256-GCM-SHA384.  The server key used in this test case is 2048 bits.   

Each producer publishes messages on its own unique topic.  The consumer will subscribe to all 

topics using a wildcard.  In this test case, the lowest quality of service messaging (ñfire-and-

forgetò) allowed by the MessageSight JMS client library is used. Fire-and-forget messaging is 

equivalent to MQTT QoS 0: non-persistent, non-transactional, and ACKing is disabled.  This test 

leverages the MessageSight JMS client library message cache.  On one of the client machines a 

single JVM is started. From this JVM, JMSBenchTest is started and creates a single JMS 

connection, session, and consumer.  
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FANIN .Q0.PARTITIONS  

 

This test case measures maximum throughput rate. The workload in this test case is generated by 

a large number of MQTT v3.1.1 producers publishing messages at a high aggregate rate to 

MessageSight, which then delivers the messages to a small number of MQTT v3.1.1 consumers.   

 

Each MQTT QoS 0 producer publishes messages on its own unique topic.  The topic tree is 

divided into non-overlapping partitions such that each MQTT QoS 0 consumer will subscribe to, 

and receive messages from, a single partition, and each partition is subscribed to by a single 

consumer.  Subscriptions are constructed with a partition name followed by a wildcard.  For 

persistent messaging, the MQTT consumers connect with cleansession=0 and subscribe to the 

topic.  On one client machine a single instance of mqttbench is started which creates all 

consumers in the test, subsequently a second instance of mqttbench on a second client machine is 

started and begins generating the producer load. 

 

 
 



IBM ® Performance Report: IBM MessageSightTM  Virtual Edition  v1.2.0.2 

 

 9 of 98 

 

FANIN.Q[1|2].PERSISTENT.PARTITIONS  

 

This test case measures maximum throughput rate. The workload in this test case is generated by 

a large number of MQTT v3.1.1 producers publishing messages at a high aggregate rate to 

MessageSight, which then delivers the messages to a small number of MQTT v3.1.1 consumers.   

 

The messages are published/subscribed using QoS level 1 or level 2 and are persistent.  Each 

MQTT (QoS x) producer publishes messages on its own unique topic.  The topic tree is divided 

into non-overlapping partitions such that each MQTT (QoS x) consumer will subscribe to, and 

receive messages from, a single partition, and each partition is subscribed to by a single 

consumer.  Subscriptions are constructed with a partition name followed by a wildcard.  For 

persistent messaging, the MQTT consumers connect with cleansession=0 and subscribe to the 

topic with QoS Level 1 or 2 (matching the producer).  On one client machine a single instance of 

mqttbench is started which creates all consumers in the test, subsequently a second instance of 

mqttbench on a second client machine is started and begins generating the producer load. 
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FANIN.SEC.Q0.PARTITIONS  

 

This test case measures maximum throughput rate. The workload in this test case is identical to 

FANIN.Q0.PARTITIONS, except that, in this test, communications between the MQTT v3.1.1 

producers and MessageSight are secured.   

 

The MQTT producers in this test case connect to MessageSight over secure endpoints 

configured.  The TLS protocol used in this test case is TLSv1.2, the cipher category configured 

in the MessageSight security profile is ñBESTò and the negotiated cipher is AES256-GCM-

SHA384.  The server key used in this test case is 2048 bits.  For more detailed information on 

how the secure endpoints are configured on MessageSight see Appendix A: IBM MessageSight 

configuration. 
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FANIN.SEC.Q[1|2].PERSISTENT.PARTITIONS 

 

This test case measures maximum throughput rate. The workload in this test case is identical to 

FANIN.Q[1|2].PERSISTENT.PARTITIONS respectively, except that, in this test, 

communications between the MQTT v3.1.1 producers and MessageSight are secured.   

 

The MQTT producers in this test case connect to MessageSight over secure endpoints 

configured.  The TLS protocol used in this test case is TLSv1.2, the cipher category configured 

in the MessageSight security profile is ñBESTò and the negotiated cipher is AES256-GCM-

SHA384.  The server key used in this test case is 2048 bits.  For more detailed information on 

how the secure endpoints are configured on MessageSight see Appendix A: IBM MessageSight 

configuration. 
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FANIN .Q0.JMS.PARTITIONS  

 

This test case measures maximum throughput rate. The workload in this test case is generated by 

a large number of MQTT v3.1.1 producers publishing messages at a high aggregate rate to 

MessageSight, which then delivers the messages to a small number of JMS consumers.  The 

JMSBenchTest benchmark application creates the JMS consumers using the MessageSight JMS 

client library.   

 

Each MQTT (QoS 0) producer publishes messages on its own unique topic.  The topic tree is 

divided into non-overlapping partitions such that each JMS consumer will subscribe to, and 

receive messages from, a single partition, and each partition is subscribed to by a single 

consumer.  Subscriptions are constructed with a partition name followed by a wildcard.  In this 

test case, the lowest quality of service messaging (ñfire-and-forgetò) allowed by MessageSight 

JMS client library is used.  Fire-and-forget messaging is equivalent to MQTT QoS 0: non-

persistent, non-transactional, and ACKing is disabled.  On one of the client machines a single 

JVM is started. From this JVM, JMSBenchTest is started and creates multiple JMS connections, 

sessions, and consumers which each subscribe to a different partition. Subsequently, an instance 

of mqttbench on a second client machine is started and begins generating the producer load. 
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FANIN.SEC.Q0.JMS.PARTITIONS  

 

This test case measures maximum throughput rate. The workload in this test case is identical to 

FANIN.Q0.JMS.PARTITIONS, except that, in this test, communications between the MQTT 

v3.1.1 producers and MessageSight are secured.   

 

The MQTT producers in this test case connect to MessageSight over secure endpoints 

configured.  The TLS protocol used in this test case is TLSv1.2, the cipher category configured 

in the MessageSight security profile is ñBESTò and the negotiated cipher is AES256-GCM-

SHA384.  The server key used in this test case is 2048 bits.  For more detailed information on 

how the secure endpoints are configured on MessageSight see Appendix A: IBM MessageSight 

configuration. 
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FANIN.SEC.Q[1|2].PERSISTENT.JMS.PARTITIONS  

 

This test case measures maximum throughput rate. The workload in these test cases is identical 

to FANIN.SEC.Q0.JMS.PARTITIONS, except that, in this test, the messaging is persistent. 

Messages are stored to non-volatile media, which ensures consumers will receive messages 

missed, while disconnected, upon reconnecting.  The MQTT producers will send QoS Level 1 

messages in one test and QoS Level 2 messages in the other test.    

 

On one of the client machines a single JVM is started. From this JVM, JMSBenchTest is started 

and creates multiple JMS connections, transacted sessions and consumers.  The ACK mode used 

by the JMS consumers is client application ACK mode and the consumer applications send 

ACKs at a rate of 100 received messages/ACK.  Each QoS level will be tested with both 10 and 

100 JMS consumers. Subsequently, an instance of mqttbench on a second client machine is 

started and begins generating the MQTT producer load. 
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FANIN.Q0.SHARED 

 

This test case measures maximum throughput rate. The workload in this test case is generated by 

a large number of MQTT v3.1.1 producers publishing messages at a high aggregate rate to 

MessageSight, which then delivers the messages to a small number of MQTT v3.1.1 consumers.   

 

Each MQTT QoS 0 producer publishes messages on its own unique topic.  The consumers share 

a subscription (ñSharedSubscriptionò) to the entire topic tree.  Each message from the 

subscription is delivered to only one of the shared subscribed consumers.  On one client machine 

a single instance of mqttbench is started which creates a consumer in the test, subsequently a 

second instance of mqttbench on a second client machine is started and begins generating the 

producer load. 
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FANIN.Q[1|2].PERSISTENT.SHARED 

 

This test case measures maximum throughput rate. The workload in these test cases is identical 

to FANIN.Q0.SHARED, except that, in this test, persistent messaging is used.  Persistent 

messaging ensures consumers receive messages missed, while disconnect, upon reconnecting via 

storing to disk.  The MQTT producers will send QoS level 1 messages in one test and QoS level 

2 messages in the other test.   The MQTT consumers connect with the cleansession =0, and 

subscribe to the topic tree using the same level of QoS messaging as the producers.  
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FANIN.SEC.Q0.SHARED 

 

This test case measures maximum throughput rate. The workload in this test case is identical to 

FANIN.Q0.SHARED, except that, in these tests, communications between the MQTT v3.1.1 

producers and MessageSight are secured.   

 

The MQTT producers in this test case connect to MessageSight over secure endpoints 

configured.  The TLS protocol used in this test case is TLSv1.2, the cipher category configured 

in the MessageSight security profile is ñBESTò and the negotiated cipher is AES256-GCM-

SHA384.  The server key used in this test case is 2048 bits.  For more detailed information on 

how the secure endpoints are configured on MessageSight see Appendix A: IBM MessageSight 

configuration. 
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FANIN.SEC.Q[1|2].PERSISTENT.SHARED 

 

This test case measures maximum throughput rate. The workload in these test cases are identical 

to FANIN.Q[1|2].PERSISTENT.SHARED, except that, in these tests, communications between 

the MQTT v3.1.1 producers and MessageSight are secured.   

 

The MQTT producers in this test case connect to MessageSight over secure endpoints 

configured.  The TLS protocol used in this test case is TLSv1.2, the cipher category configured 

in the MessageSight security profile is ñBESTò and the negotiated cipher is AES256-GCM-

SHA384.  The server key used in this test case is 2048 bits.  For more detailed information on 

how the secure endpoints are configured on MessageSight see Appendix A: IBM MessageSight 

configuration. 
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FANIN.SEC.Q0.JMS.SHARED 

 

This test case measures maximum throughput rate.  The workload in this test case is generated 

by a large number of MQTT v3.1.1 producers publishing messages at a high aggregate rate to 

MessageSight using secured communications, which then delivers the messages to a small 

number of JMS consumers using a shared subscription.   

 

The MQTT producers connect to MessageSight over secure endpoints configured.  The TLS 

protocol used in this test case is TLSv1.2, the cipher category configured in the MessageSight 

security profile is ñBESTò and the negotiated cipher is AES256-GCM-SHA384.  The server key 

used in this test case is 2048 bits.  For more detailed information on how the secure endpoints are 

configured on MessageSight see Appendix A: IBM MessageSight configuration. 

 

Each MQTT (QoS x) producer publishes messages on its own unique topic.  The JMSBenchTest 

benchmark application creates the JMS consumers using the MessageSight JMS client library.    

The JMS consumers share a subscription to the entire topic tree.  Each message from the 

subscription is delivered to only one of the shared subscribed consumers.   On one of the client 

machines a single JVM is started. From this JVM, JMSBenchTest is started and creates multiple 

JMS connections, sessions, and consumers which each subscribe to the same ñsharedò topic. 

Subsequently, an instance of mqttbench on a second client machine is started and begins 

generating the producer load. 
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FANIN.Q[1|2].PERSISTENT.JMS.SHARED 

 

This test case measures maximum throughput rate.  The workload in this test case is generated 

by a large number of MQTT v3.1.1 producers publishing messages at a high aggregate rate to 

MessageSight, which then delivers the messages to a small number of JMS consumers.   

 

The JMSBenchTest benchmark application creates the JMS consumers using the MessageSight 

JMS client library.  Each MQTT (QoS x) producer publishes messages on its own unique topic.   

The JMS consumers share a durable subscription to the entire topic tree.  Each message from the 

subscription is delivered to only one of the shared subscribed consumers.   This test leverages the 

MessageSight JMS client library.  

 

On one of the client machines a single JVM is started. From this JVM, JMSBenchTest is started 

and creates multiple JMS connections, transacted sessions and consumers.  The ACK mode used 

by the JMS consumers is client application ACK mode and the consumer applications send 

ACKs at a rate of 100 received messages/ACK.  Each QoS level will be tested with both 10 and 

100 JMS consumers. Subsequently, an instance of mqttbench on a second client machine is 

started and begins generating the MQTT producer load. 
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FANIN.SEC.Q[1|2].PERSISTENT.JMS.SHARED 

 

This test case measures maximum throughput rate. The workload in these test cases are identical 

to FANIN.Q[1|2].PERSISTENT.JMS.SHARED, except that, in these tests, communications 

between the MQTT v3.1.1 producers and MessageSight are secured.  The MQTT producers in 

this test case connect to MessageSight over secure endpoints configured.  The TLS protocol used 

in this test case is TLSv1.2, the cipher category configured in the MessageSight security profile 

is ñBESTò and the negotiated cipher is AES256-GCM-SHA384.  The server key used in this test 

case is 2048 bits.  For more detailed information on how the secure endpoints are configured on 

MessageSight see Appendix A: IBM MessageSight configuration. 

 

On one of the client machines a single JVM is started. From this JVM, JMSBenchTest is started 

and creates multiple JMS connections, transacted sessions and consumers.  The ACK mode used 

by the JMS consumers is client application ACK mode and the consumer applications send 

ACKs at a rate of 100 received messages/ACK.  Each QoS level will be tested with both 10 and 

100 JMS consumers. Subsequently, an instance of mqttbench on a second client machine is 

started and begins generating the MQTT producer load. 
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FANIN.Q 0.HA.PARTITIONS  

 

This test case measures maximum throughput rate. The workload in this test case is generated by 

a large number of MQTT v3.1.1 producers publishing messages at an aggregate rate to 

MessageSight, which then delivers the messages to a small number (1st ï 10 and 2nd - 100) of 

MQTT v3.1.1 consumers.  In this workload a pair of highly available MessageSight servers are 

used.  The workload is targeted at the active node.    

 

Each MQTT QoS 0 producer publishes messages on its own unique topic.  The topic tree is 

divided into non-overlapping partitions such that each MQTT (QoS 0) consumer will subscribe 

to, and receive messages from, a single partition, and each partition is subscribed to by a single 

consumer.  Subscriptions are constructed with a partition name followed by a wildcard.  The 

MQTT consumers perform a MQTT Connect with cleansession=1 and subscribing to the topic 

with QoS Level 0.  On one client machine a single instance of mqttbench is started which creates 

all consumers in the test, subsequently a second instance of mqttbench on a second client 

machine is started and begins generating the producer load. 

 

 


















































































































