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Message Oriented Middleware

17 November

Lecture 4

Slide Credits: Maarten van Steen



Topics for Today

• Message Oriented Middleware

– IBM MQ

– Other systems

• Source: VT 4.2-4.3
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Message-Oriented Middleware

Essence: Asynchronous persistent communication through 

support of middleware-level queues. Queues correspond 

to buffers at communication servers.

See also: Java Queue Interface (JDK 18)

https://docs.oracle.com/en/java/javase/18/docs/api/java.base/java/util/Queue.html
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Message Broker
Observation: Message queuing systems assume a common messaging 

protocol: all applications agree on message format (i.e., structure and 

data representation)

Message broker (Integration Bus): Centralized component that takes 

care of application heterogeneity in an MQ system:

– Transforms incoming messages to target format

– Very often acts as an application gateway

– May provide subject-based routing capabilities ⇒ Enterprise Application 

Integration



IBM MQ (1/3) (https://www.youtube.com/watch?v=ynjc5GMQeRA)

Basic concepts:

• Application-specific 

messages are put 

into, and removed 

from queues

• Queues always 

reside under the 

regime of a queue 

manager

• Processes can put 

messages only in 

local queues, or 

through an RPC 

mechanism

Message transfer:

• Messages are transferred between queues

• Message transfer between queues at different 

processes, requires a channel

• At each endpoint of channel is a message 

channel agent

• Message channel agents are responsible for:

– Setting up channels using lower-level network 

communication facilities (e.g., TCP/IP)

– (Un)wrapping messages from/in transport-level 

packets

– Sending/receiving packets
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IBM MQ (2/3)

• Channels are inherently unidirectional

• MQ provides mechanisms to automatically start MCAs 

when messages arrive, or to have a receiver set up a 

channel

• Any network of queue managers can be created; routes 

are set up manually (system administration)
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IBM MQ (3/3)

Routing: By using logical names, in combination with name 

resolution to local queues, it is possible to put a message 

in a remote queue

Question: What’s a major problem here?



Others: Microsoft
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https://docs.microsoft.com/en-us/dotnet/architecture/microservices/multi-container-microservice-net-applications/integration-event-based-microservice-communications

https://docs.microsoft.com/en-us/dotnet/architecture/microservices/multi-container-microservice-net-applications/subscribe-events
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Others: Azure
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https://azure.microsoft.com/en-us/services/event-hubs/



Other: Apache Camel

25 Nov 2026 SE 424: Distributed Systems 10

https://camel.apache.org/



Others: Amazon EBus (Event Bus)
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https://docs.aws.amazon.com/lumberyard/latest/userguide/ebus-intro.html



Others: Amazon SQS
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https://aws.amazon.com/sqs/



Conclusion

• Message Oriented Middleware

– IBM MQ

– Other systems
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