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1. Sonicons

1.2 Connections
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Public Internet Connection
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	ESB Endpoint Connection
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1.3 Message Types & Formats
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1.4 Interaction Types

	OneWay Data Gram
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1.5 Enterprise Messaging
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1.6 Application Servers
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1.7 Enterprise Service Bus
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1.8 ESB Endpoints
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1.9 ESB Service Containers
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1.10 ESB Services

	[image: image337.wmf]File

Drop

File

Drop

File

Drop

File

Drop

2

3

4

1

5

6

2

3

4

1

5

6

HTTP

HTTP

HTTP

Content-based Routing Service


	
	[image: image338.wmf]SOAP

HTTP

WS

WS

SOAP

HTTP

HTTP

WS

WS

WS

WS

2

3

4

1

5

2

3

4

1

5

JCA

Adapter

JCA

Adapter

6

6

JCA

JMS

EJB

Web

JCA

JMS

EJB

Web

JCA

JMS

EJB

Web

Gateway

HTTP

WS

WS

Gateway

HTTP

WS

WS

SOAP

HTTP

WS

WS

SOAP

HTTP

WS

WS

SOAP

HTTP

WS

WS

SOAP

HTTP

WS

WS

Orchestration Service


	
	[image: image339.wmf]                Competing Consumers

	[image: image340.wmf]Directory

Service

JMX

Directory

Service

JMX

Content-based Routing Service (alternate)

	
	[image: image341.wmf]XML File Service (Parser)

	
	[image: image342.wmf]2

3

4

1

5

2

3

4

1

5

2

3

4

1

5

Compose Message Process

	[image: image343.wmf]2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

Transformation Service


	
	[image: image344.wmf]Directory

Cache

JMX

Directory

Cache

JMX

Orchestration Service

	
	[image: image345.wmf]JMX

JMX

Content Filter 


	[image: image346.wmf]Call Out Service


	
	[image: image347.wmf]2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

Splitter/Stripper Service


	
	[image: image348.wmf]XML

XXX

XML

XML

XML

XXX

Content Enricher

	[image: image349.wmf]Custom Service


	
	[image: image350.wmf]2

3

4

5

1

2

3

4

5

1

Directory

Cache

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

Aggregator/Breakdown Service


	
	[image: image351.wmf]Dead Letter Channel

	[image: image352.wmf]Service

Service

Context-based Routing Service


	
	[image: image353.wmf]Wire Tap Service


	
	[image: image354.wmf]Routing Slip 

	[image: image355.wmf]Application

Application

Application

Application

Gateway Service


	
	[image: image356.wmf]Channel Adapter
	
	[image: image357.wmf]Detour

	[image: image358.wmf]Application File Drop Service


	
	[image: image359.png]


Channel Purger
	
	[image: image360.png]


Message Filter


ESB Services (Continued)

	[image: image361.png]


Invalid Message
	
	[image: image362.png]Ce—{1e—[1]




Message Text
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Message Dispatcher
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Claim Check
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1.11 Business Process
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1.12 Management Framework
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1.13 Putting It All Together


2. On-Ramps
2.1 Interaction Model

http://www.integrationpatterns.com/RequestReply.html
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When two applications communicate via Messaging, the communication is one-way. The applications may want a two-way conversation.

When an application sends a message, how can it get a response from the receiver? 
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Send a pair of Request-Reply messages, each on its own channel. 

Request-Reply has two participants:

... 

Related patterns: Command Message, Correlation Identifier, Document Message, Remote Procedure Invocation, Event Message, Guaranteed Delivery, Message, Message Channel, Message Sequence, Messaging, Point-to-Point Channel, Polling Consumer, Publish-Subscribe Channel, Return Address 

http://www.integrationpatterns.com/ReturnAddress.html
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My application is using Messaging to perform a Request-Reply.

How does a replier know where to send the reply? 
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The request message should contain a Return Address that indicates where to send the reply message. 

This way, the replier does not need to know where to send the reply, it can just ask the request. If different messages to the same replier require replies to different places, the replier knows where to send the reply for each request. This encapsulates the knowledge of what channels to use for requests and replies within the requestor so those decisions do not have to be hard coded within the replier. A Return Address is put in the header of a message because it’s not part of the data being transmitted.

... 

Related patterns: Correlation Identifier, Emerging Standards and Futures in Enterprise Integration, Message Channel, Messaging, Request-Reply 

2.2 Interaction Topology

http://www.integrationpatterns.com/PointToPointChannel.html
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An application is using Messaging to make remote procedure calls (RPC’s) or transfer documents.

How can the caller be sure that exactly one receiver will receive the document or perform the call? 
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Send the message on a Point-to-Point Channel, which ensures that only one receiver will receive a particular message. 

A Point-to-Point Channel ensures that only one receiver consumes any given message. If the channel has multiple receivers, only one of them can successfully consume a particular message. If multiple receivers try to consume a single message, the channel ensures that only one of them succeeds, so the receivers do not have to coordinate with each other. The channel can still have multiple receivers to consume multiple messages concurrently, but only a single receiver consumes any one message.

... 

Related patterns: Command Message, Competing Consumers, Document Message, Message, Message Channel, Messaging, Publish-Subscribe Channel, Request-Reply 

http://www.integrationpatterns.com/PublishSubscribeChannel.html
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An application is using Messaging to announce events.

How can the sender broadcast an event to all interested receivers? 

[image: image23.png]Y

Publisher

Address Subscriber
Changed
Address Address Subscriber
Changed Changed

— %]

Publish-Subscribe  Address Subscriber

Channel

Changed




Send the event on a Publish-Subscribe Channel, which delivers a copy of a particular event to each receiver. 

A Publish-Subscribe Channel works like this: It has one input channel that splits into multiple output channels, one for each subscriber. When an event is published into the channel, the Publish-Subscribe Channel delivers a copy of the message to each of the output channels. Each output channel has only one subscriber, which is only allowed to consume a message once. In this way, each subscriber only gets the message once and consumed copies disappear from their channels.

... 

Related patterns: Durable Subscriber, Event Message, Message, Message Channel, Message Store, Messaging, JMS Publish/Subscribe Example, Point-to-Point Channel, Request-Reply 

2.3 Other

http://www.integrationpatterns.com/ChannelAdapter.html
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Many enterprises use Messaging to integrate multiple, disparate applications. 

How can you connect an application to the messaging system so that it can send and receive messages? 

[image: image28.png]Application ...Eg <« @D

Channel  Message Message
Adapter Channel




Use a Channel Adapter that can access the application's API or data and publish messages on a channel based on this data, and that likewise can receive messages and invoke functionality inside the application. 

The adapter acts as a messaging client to the messaging system and invokes applications functions via an application-supplied interface. This way, any application can connect to the messaging system and be integrated with other applications as long as it has a proper Channel Adapter.

... 

Related patterns: Canonical Data Model, Message Channel, Introduction to Message Transformation, Message Translator, Messaging, Messaging Bridge, Transactional Client 

http://www.integrationpatterns.com/MessagingBridge.html
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An enterprise is using Messaging to enable applications to communicate. However, the enterprise uses more than one messaging system, which confuses the issue of which messaging system an application should connect to.

How can multiple messaging systems be connected so that messages available on one are also available on the others? 
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Use a Messaging Bridge, a connection between messaging systems, to replicate messages between systems. 

Typically, there is no practical way to connect two complete messaging systems, so instead we connect individual, corresponding channels between the messaging systems. The Messaging Bridge is a set of Channel Adapters, where the non-messaging client is a actually another messaging system, and where each pair of adapters connects a pair of corresponding channels. The bridge acts as map from one set of channels to the other, and also transforms the message format of one system to the other. The connected channels may be used to transmit messages between traditional clients of the messaging system, or strictly for messages intended for other messaging systems.

... 

Related patterns: Channel Adapter, Emerging Standards and Futures in Enterprise Integration, Message Channel, Message Endpoint, Messaging 

3 Mediation

3.1 Routing

http://www.integrationpatterns.com/ProcessManager.html
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The Routing Slip demonstrates how a message can be routed through a dynamic series of processing steps. The solution of the Routing Slip is based on two key assumptions: the sequence of processing steps has to be determined up-front and the sequence is linear. In many cases, these assumptions may not be fulfilled. For example, routing decisions might have to be made based on intermediate results. Or, the processing steps may not be sequential, but multiple steps might be executed in parallel.

How do we route a message through multiple processing steps when the required steps may not be known at design-time and may not be sequential? 
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Use a central processing unit, a Process Manager, to maintain the state of the sequence and determine the next processing step based on intermediate results. 

First of all, let me clarify that the design and configuration of a Process Manager is a pretty extensive topic. We could probably fill a whole book (Volume 2, maybe?) with patterns related to the design of workflow or business process management. Therefore, this pattern is intended primarily to "round off" the topic of routing patterns and to provide a pointer into the direction of workflow and process modeling. By no means is it a comprehensive treatment of business process design.

... 

Related patterns: Aggregator, Asynchronous Implementation with MSMQ, Asynchronous Implementation with TIBCO ActiveEnterprise, Content-Based Router, Correlation Identifier, Emerging Standards and Futures in Enterprise Integration, Message Channel, Message History, Message Store, Message Translator, Pipes and Filters, Publish-Subscribe Channel, Routing Slip, Claim Check 

http://www.integrationpatterns.com/MessageRouter.html
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Multiple processing steps in a Pipes and Filters chain are connected by Message Channels.

How can you decouple individual processing steps so that messages can be passed to different filters depending on a set of conditions? 
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Insert a special filter, a Message Router, which consumes a Message from one Message Channel and republishes it to a different Message Channel channel depending on a set of conditions. 
The Message Router differs from the most basic notion of Pipes and Filters in that it connects to multiple output channels. Thanks to the Pipes and Filters architecture the components surrounding the Message Router are completely unaware of the existence of a Message Router. A key property of the Message Router is that it does not modify the message contents. It only concerns itself with the destination of the message.

... 

Related patterns: Channel Adapter, Content-Based Router, Control Bus, Datatype Channel, Dynamic Router, Message Filter, Message, Message Channel, Message History, Introduction to Message Routing, Message Translator, Pipes and Filters, Publish-Subscribe Channel, Transactional Client 

http://www.integrationpatterns.com/ContentBasedRouter.html
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Assume that we are building an order processing system. When an incoming order is received, we first validate the order and then verify that the ordered item is available in the warehouse. This function is performed by the inventory system. This sequence of processing steps is a perfect candidate for the Pipes and Filters style. We create two filters, one for the validation step and one for the inventory system, and route the incoming messages through both filters. However, in many enterprise integration scenarios more than one inventory system exists with each system being able to handle only specific items. 

How do we handle a situation where the implementation of a single logical function (e.g., inventory check) is spread across multiple physical systems? 
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Use a Content-Based Router to route each message to the correct recipient based on message content. 
The Content-Based Router examines the message content and routes the message onto a different channel based on data contained in the message. The routing can be based on a number of criteria such as existence of fields, specific field values etc. When implementing a Content-Based Router, special caution should be taken to make the routing function easy to maintain as the router can become a point of frequent maintenance. In more sophisticated integration scenarios, the Content-Based Router can take on the form of a configurable rules engine that computes the destination channel based on a set of configurable rules.

... 

Related patterns: Dynamic Router, Message Filter, Invalid Message Channel, Message Router, Pipes and Filters, Publish-Subscribe Channel, Routing Slip, Transactional Client 

http://www.integrationpatterns.com/DatatypeChannel.html
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An application is using Messaging to transfer different types of data, such as different types of documents.

How can the application send a data item such that the receiver will know how to process it? 
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Use a separate Datatype Channel for each data type, so that all data on a particular channel is of the same type. 

By using a separate Datatype Channel for each type of data, all of the messages on a given channel will contain the same type of data. The sender, knowing what type the data is, will need to select the appropriate channel to send it on. The receiver, knowing what channel the data was received on, will know what its type is.

... 

Related patterns: Canonical Data Model, Command Message, Format Indicator, Message Channel, Message Dispatcher, Selective Consumer, Messaging 

http://www.integrationpatterns.com/DynamicRouter.html
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You are using a Message Router to route messages between multiple destinations.

How can you avoid the dependency of the router on all possible destinations while maintaining its efficiency? 
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Use a Dynamic Router, a Router that can self-configure based on special configuration messages from participating destinations. 

Besides the usual input and output channels the Dynamic Router uses an additional control channel. During system start-up, each potential recipient sends a special message to the Dynamic Router on this control channel, announcing its presence and listing the conditions under which it can handle a message. The Dynamic Router stores the 'preferences' for each participant in a rule base. When a message arrives, the Dynamic Router evaluates all rules and routes the message to the recipient whose rules are fulfilled. This allows for efficient, predictive routing without the maintenance dependency of the Dynamic Router on each potential recipient. 

... 

Related patterns: Content-Based Router, Message Filter, Message Router, Publish-Subscribe Channel, Recipient List, Routing Slip 

http://www.integrationpatterns.com/RoutingTable.html
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Most of the routing patterns presented in this section route incoming messages to one or more destinations based on a set of rules. Sometimes, though, we need to route a message not just to a single component, but through a whole series of components. Let's assume, for example, that we use a Pipes and Filters architecture to process incoming messages that have to undergo a sequence of processing steps and business rule validations. Since the nature of the validations varies widely and may depend on external systems (e.g., credit card validations), we implement each type of step as a separate filter. Each filter inspects the incoming message, and applies the business rule(s) to the message. If the message does not fulfill the conditions specified by the rules it is routed to an exception channel. The channels between the filters determine the sequence of validations that the message needs to undergo.

Now let's assume, though, that the set of validations to perform against each message depends on the message type (for example, purchase order request do not need credit card validation or customers who send orders over a VPN may not require decryption and authentication). To accommodate this requirement we need to find a configuration that can route the message through a different sequence of filters depending on the type of the message.

How do we route a message consecutively through a series of processing steps when the sequence of steps is not known at design-time and may vary for each message? 
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Attach a Routing Slip to each message, specifying the sequence of processing steps. Wrap each component with a special message router that reads the Routing Slip and routes the message to the next component in the list.

We insert a special component into the beginning of the process that computes the list of required steps for each message. It then attaches the list as a Routing Slip to the message and starts the process by routing the message to the first processing step. After successful processing, each processing step looks at the Routing Slip and passes the message to the next processing step specified in the routing table.

... 

Related patterns: Content-Based Router, Message Filter, Message Router, Pipes and Filters, Process Manager, Publish-Subscribe Channel, Return Address 

http://www.integrationpatterns.com/RecipientList.html
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A Content-Based Router allows us to route a message to the correct system based on message content. This process is transparent to the original sender in the sense that the originator simply sends the message to a channel, where the router picks it up and takes care of everything. 

In some cases, though, we may want to specify one or more recipients for the message. A common analogy are the recipient lists implemented in most e-mail systems. For each e-mail message, the sender can specify a list of recipients. The mail system then ensures transport of the message content to each recipient. An example from the domain of enterprise integration would be a situation where a function can be performed by one or more providers. For example, we may have a contract with multiple credit agencies to assess the credit worthiness of our customers. When a small order comes in we may simply route the credit request message to one credit agency. If a customer places a large order, we may want to route the credit request message to multiple agencies and compare the results before making a decision. In this case, the list of recipients depends on the dollar value of the order.

In another situation, we may want to route an order message to a select list of suppliers to obtain a quote for the requested item. Rather than sending the request to all vendors, we may want to control which vendors receive the request, possibly based on user preferences

How do we route a message to a list of dynamically specified recipients? 
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Define a channel for each recipient. Then use a Recipient List to inspect an incoming message, determine the list of desired recipients, and forward the message to all channels associated with the recipients in the list. 

The logic embedded in a Recipient List can be pictured as two separate parts even though the implementation is often coupled together. The first part computes a list of recipients. The second part simply traverses the list and sends a copy of the received message to each recipient. Just like a Content-Based Router, the Recipient List usually does not modify the message contents.

... 

Related patterns: Aggregator, Scatter-Gather, Introduction to Composed Messaging Examples, Content-Based Router, Dynamic Router, Message Filter, Idempotent Receiver, Message Router, Selective Consumer, Point-to-Point Channel, Publish-Subscribe Channel 

http://www.integrationpatterns.com/Filter.html
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Continuing with the order processing example, let's assume that company management publishes price changes and promotions to large customers. Whenever a price for an item changes, we send a message notifying the customer. We do the same if we are running a special promotion, e.g. all widgets are 10% off in the month of November. Some customers may be interested in receiving price updates or promotions only related to specific items. If I purchase primarily gadgets, I may not be interested in knowing whether widgets are on sale or not. 

How can a component avoid receiving uninteresting messages? 
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Use a special kind of Message Router, a Message Filter, to eliminate undesired messages from a channel based on a set of criteria. 

The Message Filter has only a single output channel. If the message content matches the criteria specified by the Message Filter, the message is routed to the output channel. If the message content does not match the criteria, the message is discarded. 

... 

Related patterns: Content-Based Router, Message Router, Selective Consumer, Publish-Subscribe Channel, Recipient List 

http://www.integrationpatterns.com/InvalidMessageChannel.html
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An application is using Messaging to receive Messages.

How can a messaging receiver gracefully handle receiving a message that makes no sense? 
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The receiver should move the improper message to an Invalid Message Channel, a special channel for messages that could not be processed by their receivers. 

When designing a messaging system for applications to use, the administrator will need to define one or more Invalid Message Channels for the applications to use.

... 

Related patterns: Command Message, Correlation Identifier, Datatype Channel, Dead Letter Channel, Message, Message Channel, Message Sequence, Messaging, Service Activator, Messaging Gateway, JMS Request/Reply Example, .NET Request/Reply Example, Return Address 

3.2 Reliability

http://www.enterpriseintegrationpatterns.com/GuaranteedMessaging.html
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An enterprise is using Messaging to integrate applications.

How can the sender make sure that a message will be delivered, even if the messaging system fails? 
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Use Guaranteed Delivery to make messages persistent so that they are not lost even if the messaging system crashes. 

With Guaranteed Delivery, the messaging system uses a built-in data store to persist messages. Each computer the messaging system is installed on has its own data store so that the messages can be stored locally. When the sender sends a message, the send operation does not complete successfully until the message is safely stored in the sender’s data store. Subsequently, the message is not deleted from one data store until it is successfully forwarded to and stored in the next data store. In this way, once the sender successfully sends the message, it is always stored on disk on at least one computer until is successfully delivered to and acknowledged by the receiver.

... 

Related patterns: Durable Subscriber, Event Message, Message Expiration, Messaging, Point-to-Point Channel, Publish-Subscribe Channel, Transactional Client 

3.3 Sequencing

http://www.integrationpatterns.com/Sequencer.html 
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Many messages passing through an integration solution consist of multiple elements. For example, an order placed by a customer consists of more than just a single line item. As outlined in the description of the Content-Based Router, each line item may need to be handled by a different inventory system. Thus, we need to find an approach to process a complete order, but treat each order item contained in the order individually. 

How can we process a message if it contains multiple elements, each of which may have to be processed in a different way? 
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Use a Splitter to break out the composite message into a series of individual messages, each containing data related to one item. 
use a Splitter that consumes one message containing a list of repeating elements, each of which can be processed individually. The Splitter publishes a one message for each single element (or a subset of elements) from the original message.

... 

Related patterns: Aggregator, Content-Based Router, Content Filter, Correlation Identifier, Envelope Wrapper, Event-Driven Consumer, Pipes and Filters, Publish-Subscribe Channel 

http://www.integrationpatterns.com/MessageSequence.html
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My application needs to send a huge amount of data to another process, more than may fit in a single message. Or my application has made a request whose reply contains too much data for a single message.

How can messaging transmit an arbitrarily large amount of data? 

[image: image93.png]Sequence
#

Sequence 1

Sequence 1

Sequence 1

Postion 1 | | Postion 2 Postion
Size | [sze n Size n
message body ) \_message body. message body





Whenever a large set of data may need to be broken into message-size chunks, send the data as a Message Sequence and mark each message with sequence identification fields. 

The three Message Sequence identification fields are:

... 

Related patterns: Competing Consumers, Correlation Identifier, Invalid Message Channel, Message Channel, Message Dispatcher, Request-Reply, Claim Check, Transactional Client 

http://www.integrationpatterns.com/Resequencer.html
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A Message Router can route messages from one channel to different channels based on message content or other criteria. Because individual messages may follow different routes, some messages are likely to pass through the processing steps sooner than others, resulting in the messages getting out of order. However, some subsequent processing steps do require in-sequence processing of messages, for example to maintain referential integrity.

How can we get a stream of related but out-of-sequence messages back into the correct order? 
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Use a stateful filter, a Resequencer, to collect and re-order messages so that they can be published to the output channel in a specified order. 

The Resequencer can receive a stream of messages that may not arrive in order. The Resequencer contains in internal buffer to store out-of-sequence messages until a complete sequence is obtained. The in-sequence messages are then published to the output channel. It is important that the output channel is order-preserving so messages are guaranteed to arrive in order at the next component. Like most other routers, a Resequencer usually does not modify the message contents.

... 

Related patterns: Aggregator, Competing Consumers, Message Router, Message Sequence, Pipes and Filters, Splitter, Test Message 

3.4 Aggregation

http://www.integrationpatterns.com/Aggregator.html
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A Splitter is useful to break out a single message into a sequence of sub-messages that can be processed individually. Likewise, a Recipient List or a Publish-Subscribe Channel is useful to forward a request message to multiple recipients in parallel in order to get multiple responses to choose from. In most of these scenarios, the further processing depends on successful processing of the sub-messages. For example, we want to select the best bid from a number of vendor responses or we want to bill the client for an order after all items have been pulled from the warehouse.

How do we combine the results of individual, but related messages so that they can be processed as a whole? 
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Use a stateful filter, an Aggregator, to collect and store individual messages until a complete set of related messages has been received. Then, the Aggregator publishes a single message distilled from the individual messages. 

The Aggregator is a special Filter that receives a stream of messages and identifies messages that are correlated. Once a complete set of messages has been received (more on how to decide when a set is 'complete' below), the Aggregator collects information from each correlated message and publishes a single, aggregated message to the output channel for further processing.

... 

Related patterns: Scatter-Gather, Introduction to Composed Messaging Examples, Content-Based Router, Control Bus, Correlation Identifier, Composed Message Processor, Event-Driven Consumer, Event Message, Guaranteed Delivery, Message Expiration, Point-to-Point Channel, Publish-Subscribe Channel, Recipient List, Resequencer, Splitter, Transactional Client 

http://www.integrationpatterns.com/BroadcastAggregate.html
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In the order processing example introduced in the previous patterns , each order item that is not currently in stock could be supplied by one of multiple external suppliers. However, the suppliers may or may not have the respective item in stock themselves, they may charge a different price and may be able to supply the part by a different date. To fill the order in the best way possible, we should request quotes from all suppliers and decide which one provides us with the best term for the requested item. 

How do you maintain the overall message flow when a message needs to be sent to multiple recipients, each of which may send a reply? 
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Use a Scatter-Gather that broadcasts a message to multiple recipients and re-aggregates the responses back into a single message.

The Scatter-Gather routes a request message to the a number of recipients. It then uses an Aggregator to collect the responses and distill them into a single response message. 

... 

Related patterns: Aggregator, Introduction to Composed Messaging Examples, Asynchronous Implementation with MSMQ, Asynchronous Implementation with TIBCO ActiveEnterprise, Composed Message Processor, Publish-Subscribe Channel, Recipient List, Return Address, Splitter 

http://www.integrationpatterns.com/Aggregate.html
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The order-processing example presented in the Content-Based Router and Splitter patterns processes an incoming order consisting of individual line items. Each line item requires an inventory check with the respective inventory system. After all items have been verified we want to pass the validated order message to the next processing step. 

How can you maintain the overall message flow when processing a message consisting of multiple elements, each of which may require different processing? 
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Use Composed Message Processor to process a composite message. The Composed Message Processor splits the message up, routes the sub-messages to the appropriate destinations and re-aggregates the responses back into a single message. 
The Composed Message Processor uses an Aggregator to reconcile the requests that were dispatched to the multiple inventory systems. Each processing unit sends a response message to the aggregator stating the inventory on hand for the specified item. The Aggregator collects the individual responses and processes them based on a predefined algorithm as described under Aggregator.

... 

Related patterns: Aggregator, Content-Based Router, Pipes and Filters, Splitter 

http://www.enterpriseintegrationpatterns.com/RoutingTable.html
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Most of the routing patterns presented in this section route incoming messages to one or more destinations based on a set of rules. Sometimes, though, we need to route a message not just to a single component, but through a whole series of components. Let's assume, for example, that we use a Pipes and Filters architecture to process incoming messages that have to undergo a sequence of processing steps and business rule validations. Since the nature of the validations varies widely and may depend on external systems (e.g., credit card validations), we implement each type of step as a separate filter. Each filter inspects the incoming message, and applies the business rule(s) to the message. If the message does not fulfill the conditions specified by the rules it is routed to an exception channel. The channels between the filters determine the sequence of validations that the message needs to undergo.

Now let's assume, though, that the set of validations to perform against each message depends on the message type (for example, purchase order request do not need credit card validation or customers who send orders over a VPN may not require decryption and authentication). To accommodate this requirement we need to find a configuration that can route the message through a different sequence of filters depending on the type of the message.

How do we route a message consecutively through a series of processing steps when the sequence of steps is not known at design-time and may vary for each message? 
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Attach a Routing Slip to each message, specifying the sequence of processing steps. Wrap each component with a special message router that reads the Routing Slip and routes the message to the next component in the list.

We insert a special component into the beginning of the process that computes the list of required steps for each message. It then attaches the list as a Routing Slip to the message and starts the process by routing the message to the first processing step. After successful processing, each processing step looks at the Routing Slip and passes the message to the next processing step specified in the routing table.

... 

Related patterns: Content-Based Router, Message Filter, Message Router, Pipes and Filters, Process Manager, Publish-Subscribe Channel, Return Address 

3.5 Transformation

http://www.integrationpatterns.com/MessageTranslator.html
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The previous patterns describe how to construct messages and how to route them to the correct destination. In many cases, enterprise integration solutions route messages between existing applications such as legacy systems, packaged applications, homegrown custom applications, or applications operated by external partners. Each of these applications is usually built around a proprietary data model. Each application may have a slightly different notion of the Customer entity , the attributes that define a Customer and which other entities a Customer is related to. For example, the accounting system may be more interested in the customer's tax payer ID numbers while the customer-relationship management (CRM) system stores phone numbers and addresses. The application’s underlying data model usually drives the design of the physical database schema, an interface file format or a programming interface (API) -- those entities that an integration solution has to interface with. As a result, the applications expect to receive messages that mimic the application's internal data format.

In addition to the proprietary data models and data formats incorporated in the various applications, integration solutions often times interact with standardized data formats that seek to be independent from specific applications. There are a number of consortia and standards bodies that define these protocols, such as RosettaNet, ebXML, OAGIS and many other, industry specific consortia. In many cases, the integration solution needs to be able to communicate with external parties using the ‘official’ data formats while the internal systems are based on proprietary formats.

How can systems using different data formats communicate with each other using messaging? 
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Use a special filter, a Message Translator, between other filters or applications to translate one data format into another. 
The Message Translator is the messaging equivalent of the Adapter pattern described in [GoF]. An adapter converts the interface of a component into a another interface so it can be used in a different context.

... 

Related patterns: Canonical Data Model, Channel Adapter, Content Filter, Content Enricher, Message Channel, Message Endpoint, Message Router, Message Translator, Messaging Bridge, Normalizer, Pipes and Filters, Shared Database, Claim Check 

http://www.integrationpatterns.com/EnvelopeWrapper.html
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Most messaging systems divide the message data into a header and a body. The header contains fields that are used by the messaging infrastructure to manage the flow of messages. However, most endpoint systems that participate in the integration solution generally are not aware of these extra data elements. In some cases, systems may even consider these fields as erroneous because they do not match the message format used by the application. On the other hand, the messaging components that route the messages between the applications may require the header fields and would consider a message invalid if it does not contain the proper header fields.

How can existing systems participate in a messaging exchange that places specific requirements on the message format, such as message header fields or encryption? 
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Use a Envelope Wrapper to wrap application data inside an envelope that is compliant with the messaging infrastructure. Unwrap the message when it arrives at the destination.

The process of wrapping and unwrapping a message consists of five steps:

... 

Related patterns: Content-Based Router, Content Enricher, Messaging Bridge, Pipes and Filters 

http://www.integrationpatterns.com/ContentFilter.html
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The Content Enricher helps us in situations where a message receiver requires more - or different - data elements than the message creator provides. There are surprisingly many situations where the opposite effect is desired: removing data elements from a message. 

How do you simplify dealing with a large message, when you are interested only in a few data items? 
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Use a Content Filter to remove unimportant data items from a message leaving only important items. 
The Content Filter does not necessarily just remove data elements. A Content Filter is also useful to simplify the structure of the message. Often times, messages are represented as tree structures. Many messages originating from external systems or packaged applications contain many levels of nested, repeating groups because they are modeled after generic, normalized database structures. Frequently, known constraints and assumptions make this level of nesting superfluous and a Content Filter can be used to 'flatten' the hierarchy into a simple list of elements than can be more easily understood and processed by other systems.

... 

Related patterns: Channel Adapter, Content Enricher, Splitter 

http://www.integrationpatterns.com/Normalizer.html
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In a business-to-business (B2B) integration scenario it is quite common for an enterprise to receive messages from different business partners. These message may have the same meaning, but follow different formats, depending on the partners' internal systems and preferences. For example, we built a solution for a pay-per-view provider that has to accept and process viewership information from over 1700 (!) affiliates, most of which did not conform to a standard format. 

How do you process messages that are semantically equivalent, but arrive in a different format? 
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Use a Normalizer to route each message type through a custom Message Translator so that the resulting messages match a common format. 

The Normalizer uses a Message Router to route the incoming message to the correct Message Translator. This requires the Message Router to detect the type of the incoming message. Many messaging systems equip each message with a type specifier field in the Message Header to make this type of task simple. However, in many B2B scenarios messages do not arrive as messages compliant with the enterprise's internal messaging system, but in diverse formats such as comma separated files or XML document without associated schema. While it is certainly best practice to equip any incoming data format with a type specifier we know all to well that the world is far from perfect. As a result, we need to think of more general ways to identify the format of the incoming message. One common way for schema-less XML documents is to use the name of the root element to assume the correct type. If multiple data formats use the same root element, you can use XPATH expressions to determine the existence of specific sub-nodes. Comma-separated files can require a little more creativity. Sometimes you can determine the type based on the number of fields and the type of the data (e.g. numeric vs. string). If the data arrives as files, the easiest way may be to use the file name or the file folder structure as a surrogate Datatype Channel. Each business partner can name the file with a unique naming convention. The Message Router can then use the file name to route the message to the appropriate Message Translator.

... 

Related patterns: Datatype Channel, Message Router, Message Translator 

http://www.integrationpatterns.com/CanonicalDataModel.html
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I am designing several applications to work together through Messaging. Each application has its own internal data format.

How can you minimize dependencies when integrating applications that use different data formats? 
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Therefore, design a Canonical Data Model that is independent from any specific application. Require each application to produce and consume messages in this common format. 

The Canonical Data Model provides an additional level of indirection between application's individual data formats. If a new application is added to the integration solution only transformation between the Canonical Data Model has to created, independent from the number of applications that already participate. 

... 

Related patterns: Format Indicator, Message Channel, Message Router, Introduction to Message Routing, Message Translator, Messaging, Messaging Mapper, Shared Database 

3.6 Enrichment

http://www.integrationpatterns.com/DataEnricher.html
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When sending messages from one system to another it is common for the target system to require more information than the source system can provide. For example, incoming Address messages may just contain the ZIP code because the designers felt that storing a redundant state code would be superfluous. Likely, another system is going to want to specify both a state code and a ZIP code field. Yet another system may not actually use state codes, but spell the state name out because it uses free-form addresses in order to support international addresses. Likewise, one system may provide us with a customer ID, but the receiving system actually requires the customer name and address. An order message sent by the order management system may just contain an order number, but we need to find the customer ID associated with that order, so we can pass it to the customer management system. The scenarios are plentiful. 

How do we communicate with another system if the message originator does not have all the required data items available? 
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Use a specialized transformer, a Content Enricher, to access an external data source in order to augment a message with missing information. 

The Content Enricher uses information inside the incoming message (e.g. key fields) to retrieve data from an external source. After the Content Enricher retrieves the required data from the resource, it appends the data to the message. The original information from the incoming message may be carried over into the resulting message or may no longer be needed, depending on the specific needs of the receiving application.

... 

Related patterns: Content Filter, Event Message, Message Channel, Message Translator, Claim Check 

3.7 Correlation

http://www.integrationpatterns.com/CorrelationIdentifier.html
	[image: image147.png]



	Correlation Identifier
	Pattern Catalog



 Previous   Next 

 
	



	
	Site Home • Patterns Home • Table of Contents
	
	


My application is using Messaging to perform a Request-Reply and has received a reply message.

How does a requestor that has received a reply know which request this is the reply for? 
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Each reply message should contain a Correlation Identifier, a unique identifier that indicates which request message this reply is for. 

There are six parts to Correlation Identifier:

... 

Related patterns: Remote Procedure Invocation, Message, Selective Consumer, Message Sequence, Messaging, Request-Reply, Return Address 

3.8 Caching

http://www.integrationpatterns.com/StoreInLibrary.html 
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The Content Enricher tells us how we can deal with situations where our message is missing required data items. The Content Filter lets us remove uninteresting data items from a message. Sometimes, we want to remove fields only temporarily. For example, a message may contain a set of data items that may be needed later in the message flow, but that are not necessary for all intermediate processing steps. We may not want to carry all this information through each processing step because it may cause performance degradation and makes debugging harder because we carry so much extra data. 

How can we reduce the data volume of message sent across the system without sacrificing information content? 
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Store message data in a persistent store and pass a Claim Check to subsequent components. These components can use the Claim Check to retrieve the stored information.

The Claim Check pattern consists of the following steps:

... 

Related patterns: Content Filter, Content Enricher, Process Manager 

3.9 Logging

http://www.integrationpatterns.com/MessageStore.html
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As the Message History describes, the architectural principle of loose coupling allows for flexibility in the solution, but can make it difficult to gain insight into the dynamic behavior of the integration solution.

How can we report against message information without disturbing the loosely coupled and transient nature of a messaging system? 
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Use a Message Store to capture information about each message in a central location. 

When using a Message Store, we can take advantage of the asynchronous nature of a messaging infrastructure. When we send a message to a channel, we send a duplicate of the message to a special channel to be collected by the Message Store. This can be performed by the component itself or we can insert a Wire Tap into the channel. We can consider the secondary channel that carries a copy of the message as part of the Control Bus. Sending a second message in a 'fire-and-forget' mode will not slow down the flow of the main application messages. It does, however, increase network traffic. That's why we may not store the complete message, but just a few key fields that are required for later analysis, such as a message ID, or the channel on which the message was sent and a timestamp.

... 

Related patterns: Control Bus, Message History, Wire Tap 

4 Off-Ramps
4.1 Interaction Model

http://www.integrationpatterns.com/RequestReply.html
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When two applications communicate via Messaging, the communication is one-way. The applications may want a two-way conversation.

When an application sends a message, how can it get a response from the receiver? 
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Send a pair of Request-Reply messages, each on its own channel. 

Request-Reply has two participants:

... 

Related patterns: Command Message, Correlation Identifier, Document Message, Remote Procedure Invocation, Event Message, Guaranteed Delivery, Message, Message Channel, Message Sequence, Messaging, Point-to-Point Channel, Polling Consumer, Publish-Subscribe Channel, Return Address 

http://www.integrationpatterns.com/ReturnAddress.html
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My application is using Messaging to perform a Request-Reply.

How does a replier know where to send the reply? 
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The request message should contain a Return Address that indicates where to send the reply message. 

This way, the replier does not need to know where to send the reply, it can just ask the request. If different messages to the same replier require replies to different places, the replier knows where to send the reply for each request. This encapsulates the knowledge of what channels to use for requests and replies within the requestor so those decisions do not have to be hard coded within the replier. A Return Address is put in the header of a message because it’s not part of the data being transmitted.

... 

Related patterns: Correlation Identifier, Emerging Standards and Futures in Enterprise Integration, Message Channel, Messaging, Request-Reply 

4.2 Interaction Topology
http://www.integrationpatterns.com/PointToPointChannel.html
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An application is using Messaging to make remote procedure calls (RPC’s) or transfer documents.

How can the caller be sure that exactly one receiver will receive the document or perform the call? 
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Send the message on a Point-to-Point Channel, which ensures that only one receiver will receive a particular message. 

A Point-to-Point Channel ensures that only one receiver consumes any given message. If the channel has multiple receivers, only one of them can successfully consume a particular message. If multiple receivers try to consume a single message, the channel ensures that only one of them succeeds, so the receivers do not have to coordinate with each other. The channel can still have multiple receivers to consume multiple messages concurrently, but only a single receiver consumes any one message.

... 

Related patterns: Command Message, Competing Consumers, Document Message, Message, Message Channel, Messaging, Publish-Subscribe Channel, Request-Reply 

http://www.integrationpatterns.com/PublishSubscribeChannel.html
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An application is using Messaging to announce events.

How can the sender broadcast an event to all interested receivers? 
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Send the event on a Publish-Subscribe Channel, which delivers a copy of a particular event to each receiver. 

A Publish-Subscribe Channel works like this: It has one input channel that splits into multiple output channels, one for each subscriber. When an event is published into the channel, the Publish-Subscribe Channel delivers a copy of the message to each of the output channels. Each output channel has only one subscriber, which is only allowed to consume a message once. In this way, each subscriber only gets the message once and consumed copies disappear from their channels.

... 

Related patterns: Durable Subscriber, Event Message, Message, Message Channel, Message Store, Messaging, JMS Publish/Subscribe Example, Point-to-Point Channel, Request-Reply 

4.3 Consumer Model

http://www.integrationpatterns.com/CompetingConsumers.html
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An application is using Messaging. However, it cannot process messages as fast as they’re being added to the channel.

How can a messaging client process multiple messages concurrently? 
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Create multiple Competing Consumers on a single channel so that the consumers can process multiple messages concurrently. 

Competing Consumers are multiple consumers that are all created to receive messages from a single Point-to-Point Channel. When the channel delivers a message, any of the consumers could potentially receive it. The messaging system's implementation determines which consumer actually receives the message, but in effect the consumers compete with each other to be the receiver. Once a consumer receives a message, it can delegate to the rest of its application to help process the message. (This solution only works with Point-to-Point Channels; multiple consumers on a Publish-Subscribe Channel just create more copies of each message.)

... 

Related patterns: Event-Driven Consumer, Message, Message Channel, Message Dispatcher, Messaging, Point-to-Point Channel, Polling Consumer, Publish-Subscribe Channel, Transactional Client 

http://www.integrationpatterns.com/MessageDispatcher.html
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An application is using Messaging. The application needs multiple consumers on a single Message Channel to work in a coordinated fashion.

How can multiple consumers on a single channel coordinate their message processing? 
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Create a Message Dispatcher on a channel that will consume messages from a channel and distribute them to performers. 

A Message Dispatcher consists of two parts:

... 

Related patterns: Competing Consumers, Datatype Channel, Remote Procedure Invocation, Event-Driven Consumer, Message Channel, Selective Consumer, Messaging, Point-to-Point Channel, Polling Consumer, Publish-Subscribe Channel, Claim Check, Transactional Client 

http://www.integrationpatterns.com/MessageSelector.html
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An application is using Messaging. It consumes Messages from a Message Channel, but it does not necessarily want to consume all of the messages on that channel, just some of them.

How can a message consumer select which messages it wishes to receive? 
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Make the consumer a Selective Consumer, one that filteres the messages delivered by its channel so that it only receives the ones that match its criteria. 

There are three parts to this filtering process:

... 

Related patterns: Competing Consumers, Content-Based Router, Correlation Identifier, Datatype Channel, Durable Subscriber, Event-Driven Consumer, Message Filter, Guaranteed Delivery, Invalid Message Channel, Message, Message Channel, Message Dispatcher, Message Expiration, Messaging, Point-to-Point Channel, Polling Consumer, Publish-Subscribe Channel, Request-Reply, Transactional Client 

4.4 Duplicates

http://www.integrationpatterns.com/IdempotentReceiver.html
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Even when a sender application only sends a message once, the receiver application may receive the message more than once.

How can a message receiver deal with duplicate messages? 

Design a receiver to be an Idempotent Receiver--one that can safely receive the same message multiple times. 

The term idempotent is used in mathematics to describe a function that produces the same result if it is applied to itself, i.e. f(x) = f(f(x)). In Messaging this concepts translates into the a message that has the same effect whether it is received once or multiple times. This means that a message can safely be resent without causing any problems even if the receiver receives duplicates of the same message.

... 

Related patterns: Command Message, Guaranteed Delivery, Messaging, Resequencer 

4.5 Other

http://www.integrationpatterns.com/ChannelAdapter.html
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Many enterprises use Messaging to integrate multiple, disparate applications. 

How can you connect an application to the messaging system so that it can send and receive messages? 
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Use a Channel Adapter that can access the application's API or data and publish messages on a channel based on this data, and that likewise can receive messages and invoke functionality inside the application. 

The adapter acts as a messaging client to the messaging system and invokes applications functions via an application-supplied interface. This way, any application can connect to the messaging system and be integrated with other applications as long as it has a proper Channel Adapter.

... 

Related patterns: Canonical Data Model, Message Channel, Introduction to Message Transformation, Message Translator, Messaging, Messaging Bridge, Transactional Client 

http://www.integrationpatterns.com/MessagingBridge.html
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An enterprise is using Messaging to enable applications to communicate. However, the enterprise uses more than one messaging system, which confuses the issue of which messaging system an application should connect to.

How can multiple messaging systems be connected so that messages available on one are also available on the others? 
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Use a Messaging Bridge, a connection between messaging systems, to replicate messages between systems. 

Typically, there is no practical way to connect two complete messaging systems, so instead we connect individual, corresponding channels between the messaging systems. The Messaging Bridge is a set of Channel Adapters, where the non-messaging client is a actually another messaging system, and where each pair of adapters connects a pair of corresponding channels. The bridge acts as map from one set of channels to the other, and also transforms the message format of one system to the other. The connected channels may be used to transmit messages between traditional clients of the messaging system, or strictly for messages intended for other messaging systems.

... 

Related patterns: Channel Adapter, Emerging Standards and Futures in Enterprise Integration, Message Channel, Message Endpoint, Messaging 

5 Common Composite Patterns

5.1 VETO 
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5.2 VETRO
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 5.3 Forward Cache 
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Figure 5.3A Applications plugged into an ESB send data on pub/sub topics to be consumed by a portal cache

5.4 Federated Query
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Figure 5.4A A real-time federated query using ESB process itineraries
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Figure 5.4B A cache pull federated query using ESB process itineraries
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Figure 5.4C A federated query using an orchestration service that is plugged into the ESB

6 Management Patterns

6.1 Monitoring

http://www.integrationpatterns.com/ControlBus.html
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Naturally, enterprise integration systems are distributed. In fact, one of the defining qualities of an enterprise messaging system is to enable communication between disparate systems. Messaging systems allow information to be routed and transformed so that data can be exchanged between these systems. In most cases, these applications are spread across multiple networks, buildings, cities or continents. 

How can we effectively administer a messaging system that is distributed across multiple platforms and a wide geographic area? 
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Use a Control Bus to manage an enterprise integration system. The Control Bus uses the same messaging mechanism used by the application data, but uses separate channels to transmit data that is relevant to the management of components involved in the message flow.

Each component in the system is now connected to two messaging subsystems:

... 

Related patterns: Asynchronous Implementation with MSMQ, Content-Based Router, Loan Broker System Management, Test Message 

6.2 Testing

http://www.integrationpatterns.com/Detour.html
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A Wire Tap is useful to inspect messages that travel across a channel. Sometimes, though, we need to modify or reroute the messages instead of simply inspecting them.

How can you route a message through intermediate steps to perform validation, testing or debugging functions? 
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Construct a Detour with a context-based router controlled via the Control Bus. In one state the router routes incoming messages through additional steps while in the other it routes messages directly to the destination channel. 

The Detour uses a simple context-based router with two output channels. One output channel passes the unmodified message to the original destination. When instructed by the Control Bus, the Detour routes messages to a different channel. This channel sends the message to additional components that can inspect and/or modify the message. Ultimately, these components route the message to the same destination.

... 

Related patterns: Control Bus, Publish-Subscribe Channel, Wire Tap 

http://www.integrationpatterns.com/WireTap.html
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Point-to-Point Channels are often used for Document Messages because they ensure that exactly one consumer will consume each message. However, for testing, monitoring or troubleshooting, it may be useful to be able to inspect all messages that travel across the channel.

How do you inspect messages that travel on a point-to-point channel? 
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Insert a simple Recipient List into the channel that publishes each incoming message to the main channel and a secondary channel. 

The Wire Tap is a fixed Recipient List with two output channels. It consumes messages off the input channel and publishes the unmodified message to both output channels. To insert the Wire Tap into a channel, you need to create an additional channel and change the destination receiver to consume of the second channel. Because the analysis logic is located inside a second component, we can insert a generic Wire Tap into any channel without any danger of modifying the primary channel behavior. This improves reuse and reduces the risk of instrumenting an existing solution.

... 

Related patterns: Competing Consumers, Control Bus, Detour, Document Message, Message Broker, Message Store, Point-to-Point Channel, Publish-Subscribe Channel, Recipient List, Loan Broker System Management 

http://www.integrationpatterns.com/TestMessage.html
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The Control Bus describes a number of approaches to monitor the health of the message processing system. Each component in the system can publish periodic "heartbeat" messages to the control bus in order to keep the monitoring mechanism informed that the component is still active. The heartbeat messages can contain vital stats of the component as well, such as the number of messages processed, the average time required to process a message or the percentage of CPU utilization on the machine. 

What happens, though, if a component is actively processing messages, but garbles outgoing messages due to an internal fault? 
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Therefore, use Test Message to assure the health of message processing components (see Figure). 

The Test Message pattern relies on the following components:

... 

Related patterns: Content-Based Router, Control Bus, Return Address, Loan Broker System Management 

http://www.integrationpatterns.com/ChannelPurger.html
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When Bobby and I worked on the simple JMS Request/Reply Example, we ran into a simple, but interesting problem. The example consists of a Requestor which sends a message to a Replier and waits for the response. The example uses two Point-to-Point Channels, RequestQueue and ReplyQueue (see picture).
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We had plastered println statements all over the code so we can see what is going on. We started the Replier first, then the Requestor. Then a very odd thing happened. The Requestor console window claimed to have gotten a response before the Replier ever acknowledged receiving a request. A delay in the console output? Lacking any great ideas, we decided to shut the Replier down and re-ran the Requestor. Odd enough, we still received a response to our request! Magic? No, just a side effect of persistent messaging. A superfluous message was present on the ReplyQueue. When we started the Requestor it placed a new message on the RequestQueue and then immediately retrieved the extraneous reply message that was sitting on the ReplyQueue. We never noticed that this was not the reply to the request the Requestor just made! Once the Replier received the request message, it placed a new reply message on the ReplyQueue so that the 'magic' repeated during the next test. It can be amazing (or amazingly frustrating) how persistent, asynchronous messaging can play tricks on you in even the most simple scenarios!

How can you keep 'left-over' messages on a channel from disturbing tests or running systems? 
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Use a Channel Purger to remove unwanted messages from a channel. 

A simple Channel Purger simply remove all the messages from a channel. This may be sufficient for test scenarios where we want to reset the system into a consistent state. If we are debugging a production system we may need to remove individual message or a set of messages based on specific criteria, such as the message ID or the values of specific message fields.

... 

Related patterns: Correlation Identifier, Invalid Message Channel, Message Channel, Message Store, Point-to-Point Channel, JMS Request/Reply Example 

http://www.integrationpatterns.com/SmartProxy.html
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A pair of Wire Taps can be used to track messages that flow through a component. However, this approach assumes that the component publishes messages to a fixed output channel. However, many service-style components publish reply messages to the channel specified by the Return Address included in the request message.

How can you track messages on a service that publishes reply messages to the Return Address specified by the requestor? 
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Use a Smart Proxy to store the Return Address supplied by the original requestor and replace it with the address of the Smart Proxy. When the service sends the reply message route it to the original Return Address. 

The Smart Proxy intercepts messages sent on the request channel to the Request-Reply service. For each incoming message, the Smart Proxy stores the Return Address specified by the original sender. It then replaces the Return Address in the message with the channel the reply channel that the Smart Proxy is listening on. When a reply message comes in on that channel, the Smart Proxy retrieves the stored Return Address and uses a Message Router to forward the unmodified reply address to that channel.

... 

Related patterns: Correlation Identifier, Message Router, Request-Reply, Return Address, Wire Tap 

http://www.integrationpatterns.com/MessageHistory.html
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One of key benefits of a message-based systems is the loose coupling between participants; the message sender and recipient make no (or few) assumptions about each other's identity. If a message recipient retrieves a message from a message channel, it generally does not know nor care which application put the message on the channel. The message is by definition self-contained and is not associated with a specific sender. This is one of the architectural strengths of message-based systems.

However, the same property can make debugging and analyzing dependencies very difficult. If we are not sure where a message goes, how can we assess the impact of a change in the message format? Likewise, if we don't know which application published a message it is difficult to correct a problem with the message.

How can we effectively analyze and debug the flow of messages in a loosely coupled system? 
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Therefore, attach a Message History to the message. The Message History is a list of all applications that the message passed through since its origination. 

The Message History maintains a list of all components that the message passed through. Every component that processes the message (including the originator) adds one entry to the list. The Message History should be part of the message header because it contains system-specific control information. Keeping this information in the header separates it from the message body that contains application specific data. 

... 

Related patterns: Aggregator, Control Bus, Message Router, Message Store, Process Manager, Publish-Subscribe Channel, Recipient List 

6.3 Exception Handling

http://www.integrationpatterns.com/DeadLetterChannel.html
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An enterprise is using Messaging to integrate applications.

What will the messaging system do with a message it cannot deliver? 

[image: image255.png]| e

Sender

Message Channel

Reroute Delivery

Delivery Fails

~X [

Intended
Receiver

— — @
[]

Dead Dead Letter
Message Channel




When a messaging system determines that it cannot or should not deliver a message, it may elect to move the message to a Dead Letter Channel. 

The specific way a Dead Letter Channel works depends on the specific messaging system’s implementation, if it provides one at all. The channel may be called a “dead message queue” [Monson-Haefel, p.125] or “dead letter queue.” [MQSeries], [Dickman, pp.28-29] Typically, each machine the messaging system is installed on has its own local Dead Letter Channel so that whatever machine a message dies on, it can be moved from one local queue to another without any networking uncertainties. This also records what machine the message died on. When the messaging system moves the message, it may also record the original channel the message was supposed to be delivered on.

... 

Related patterns: Invalid Message Channel, Message Expiration, Selective Consumer, Messaging 

http://www.integrationpatterns.com/MessageExpiration.html
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My application is using Messaging. If a Message’s data or request is not received by a certain time, it is useless and should be ignored.

How can a sender indicate when a message should be considered stale and thus shouldn’t be processed? 
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Set the Message Expiration to specify a time limit how long the message is viable. 

Once the time for which a message is viable passes, and the message still has not been consumed, then the message will expire. The messaging system’s consumers will ignore an expired message; they treat the message as if it where never sent in the first place. Most messaging system implementations reroute expired messages to the Dead Letter Channel, while others simply discard expired messages; this may be configurable.

... 

Related patterns: Dead Letter Channel, Guaranteed Delivery, Invalid Message Channel, Message, Messaging, Publish-Subscribe Channel, Request-Reply 
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