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List of Patterns

Aggregator (268) How do we combine the
results of individual but related messages so
that they can be processed as a whole?

Canonical Data Model (355) How can you
minimize dependencies when integrating
applications that use different data formats?

Channel Adapter (127) How can you connect
an application to the messaging system so that
it can send and receive messages?

Channel Purger (572) How can you keep left-
over messages on a channel from disturbing
tests or running systems?

Claim Check (346) How can we reduce the
data volume of message sent across the system
without sacrificing information content?

Command Message (145) How can messaging
be used to invoke a procedure in another
application?

Competing Consumers (502) How can a
messaging client process multiple messages
concurrently?

Composed Message Processor (294) How can
you maintain the overall message flow when pro-
cessing a message consisting of multiple elements,
each of which may require different processing?

Content Enricher (336) How do we communi-
cate with another system if the message origina-
tor does not have all the required data items
available?

Content Filter (342) How do you simplify
dealing with a large message when you are
interested only in a few data items?

Content-Based Router (230) How do we han-
dle a situation in which the implementation
of a single logical function is spread across
multiple physical systems?

Control Bus (540) How can we effectively
administer a messaging system that is distri-
buted across multiple platforms and a wide
geographic area?

Correlation Identifier (163) How does a re-
questor that has received a reply know which
request this is the reply for?

Datatype Channel (111) How can the applica-
tion send a data item such that the receiver
will know how to process it?

Dead Letter Channel (119) What will the mes-
saging system do with a message it cannot deliver?

Detour (545) How can you route a message
through intermediate steps to perform valida-
tion, testing, or debugging functions?
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Document Message (147) How can messaging
be used to transfer data between applications?

Durable Subscriber (522) How can a subscriber
avoid missing messages while it’s not listening for
them?

Dynamic Router (243) How can you avoid the
dependency of the router on all possible destina-
tions while maintaining its efficiency?

Envelope Wrapper (330) How can existing sys-
tems participate in a messaging exchange that plac-
es specific requirements, such as message header
fields or encryption, on the message format?

Event Message (151) How can messaging be
used to transmit events from one application to
another?

Event-Driven Consumer (498) How can an
application automatically consume messages
as they become available?

File Transfer (43) How can I integrate multiple
applications so that they work together and can
exchange information?

Format Indicator (180) How can a message’s
data format be designed to allow for possible
future changes?

Guaranteed Delivery (122) How can the sender
make sure that a message will be delivered even
if the messaging system fails?

Idempotent Receiver (528) How can a message
receiver deal with duplicate messages?

Invalid Message Channel (115) How can a mes-
saging receiver gracefully handle receiving a mes-
sage that makes no sense?

Message Broker (322) How can you decouple
the destination of a message from the sender
and maintain central control over the flow of
messages?

Message Bus (137) What architecture enables

separate applications to work together but in a de-
coupled fashion such that applications can be eas-
ily added or removed without affecting the others?

Message Channel (60) How does one applica-
tion communicate with another using messaging?

Message Dispatcher (508) How can multiple
consumers on a single channel coordinate their
message processing?

Message Endpoint (95) How does an applica-
tion connect to a messaging channel to send and
receive Messages?

Message Expiration (176) How can a sender
indicate when a message should be considered
stale and thus shouldn’t be processed?
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Example: Web Services Request-Response

Web services standards, as of SOAP 1.1 [SOAP 1.1], do not provide very good
support for asynchronous messaging, but SOAP 1.2 starts to plan for it.
SOAP 1.2 incorporates the Request-Response Message Exchange pattern
[SOAP 1.2 Part 2], a basic part of asynchronous SOAP messaging. However,
the request-response pattern does not mandate support for “multiple ongoing
requests,” so it does not define a standard Correlation Identifier field, not even
an optional one.

As a practical matter, service requestors often do require multiple outstanding
requests. “Web Services Architecture Usage Scenarios” [WSAUS] discusses sev-
eral different asynchronous Web services scenarios. Four of them—Request-
Response, Remote Procedure Call (where the transport protocol does not support
[synchronous] request-response directly), Multiple Asynchronous Responses, and
Asynchronous Messaging—use message-id and response-to fields in the SOAP
header to correlate a response to its request. This is the request-response example:

SOAP Request Message Containing a Message Identifier

<?xml version="1.0" ?>
<env:Envelope xmIns:env="http://www.w3.0rg/2002/06/soap-envelope">
<env:Header>
<n:MsgHeader xmIns:n="http://example.org/requestresponse">
<n:MessageId>uuid:09233523-345b-4351-b623-5dsf35sgs5d6</n:Messageld>
</n:MsgHeader>
</env:Header>
<env:Body>
</env:Body>
</env:Envelope>

SOAP Response Message Containing Correlation to Original Request

<?xml version="1.0" ?>
<env:Envelope xmIns:env="http://www.w3.0rg/2002/06/soap-envelope">
<env:Header>
<n:MsgHeader xmIns:n="http://example.org/requestresponse">
<n:MessageId>uuid:09233523-567b-2891-b623-9dke28yod7m9</n:Messageld>
<n:ResponseTo>uuid:09233523-345b-4351-h623-5dsf355gs5d6</n:ResponseTo>
</n:MsgHeader>
</env:Header>
<env:Body>
</env:Body>
</env:Envelope>
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CORRELATION IDENTIFIER

Like the JMS and .NET examples, in this SOAP example, the request mes-
sage contains a unique message identifier, and the response message contains a
response (e.g., a correlation ID) field whose value is the message identifier of the
request message.

Correlation
Identifier
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Message Sequence E’E’E

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.

v

How can messaging transmit an arbitrarily large amount of data?

A

It’s nice to think that messages can be arbitrarily large, but there are practical
limits to how much data a single message can hold. Some messaging implemen-
tations place an absolute limit on how big a message can be. Other implementa-
tions allow messages to get quite big, but large messages nevertheless hurt
performance. Even if the messaging implementation allows large messages, the
message producer or consumer may place a limit on the amount of data it can
process at once. For example, many COBOL-based and mainframe-based sys-
tems will consume or produce data only in 32 Kb chunks.

So, how do you get around this? One approach is to limit your application
so it never needs to transfer more data than the messaging layer can store in a
single message. This is an arbitrary limit, though, which can prevent your appli-
cation from producing the desired functionality. If the large amount of data is
the result of a request, the caller could issue multiple requests, one for each
result chunk, but that increases network traffic and assumes the caller even
knows how many result chunks will be needed. The receiver could listen for
data chunks until there are no more (but how does it know there aren’t any
more?) and then try to figure out how to reassemble the chunks into the origi-
nal, large piece of data, but that would be error-prone.

Inspiration comes from the way a mail order company sometimes ships an
order in multiple boxes. If there are three boxes, the shipper marks them as “1
of 3,” “2 of 3,” and “3 of 3,” so the receiver knows which ones he has received
and whether he has received all of them. The trick is to apply the same tech-
nique to messaging.
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MESSAGE SEQUENCE

v

Whenever a large set of data needs to be broken into message-size chunks, send
the data as a Message Sequence and mark each message with sequence identifi-

cation fields.
(Sequence 1\ (Sequence 1\ Sequence 1
Position 1 Position 2 Position n
Sequence PRI

#1 Size n Size n Size n

\_/message body ) \_/message body Y, \ message body )

A
The three Message Sequence identification fields are as follows.
1. Sequence identifier—Distinguishes this cluster of messages from others. Message

Sequence

2. Position identifier—Uniquely identifies and sequentially orders each mes-
sage in a sequence.

3. Size or End indicator—Specifies the number of messages in the cluster or
marks the last message in the cluster (whose position identifier then specifies
the size of the cluster).

The sequences are typically designed so that each message in a sequence indi-
cates the total size of the sequence—that is, the number of messages in that
sequence. As an alternative, you can design the sequences so that each message
indicates whether it is the final message in that sequence.

fSequence 7\ fSequence 7\ fSequence 7\ Sequence 7
Sequence Position 0 Position 1 Position 2 Position n-1
7 [ B J
# End F End F End F End T
\_/message body ) \_/message body ) \_/message body Y, \ message body )

Message Sequence with End Indicator

Let’s say a set of data needs to be sent as a cluster of three messages. The
sequence identifier of the three-message cluster will be some unique ID. The
position identifier for each message will be different: either 1, 2, or 3 (assuming
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that numbering starts from 1, not 0). If the sender knows the total number of
messages from the start, the sequence size for each message is 3. If the sender
does not know the total number of messages until it runs out of data to send
(e.g., the sender is streaming the data), each message except the last will have a
“sequence end” flag that is false. When the sender is ready to send the final mes-
sage in the sequence, it will set that message’s sequence end flag as true. Either
way, the position identifiers and sequence size/end indicator will give the receiver
enough information to reassemble the parts back into the whole, even if the
parts are not received in sequential order.

If the receiver expects a Message Sequence, then every message sent to it
should be sent as part of a sequence, even if it is only a sequence of one. Other-
wise, when a single-part message is sent without the sequence identification
fields, the receiver may become confused by the missing fields and may con-
clude that the message is invalid (see Invalid Message Channel [115]).

If a receiver gets some of the messages in a sequence but doesn’t get all of them,
it should reroute the ones it did receive to the Invalid Message Channel (60).

An application may wish to use a Transactional Client (484) for sending and
receiving sequences. The sender can send all of the messages in a sequence using
a single transaction. This way, none of the messages will be delivered until all of
them have been sent. Likewise, a receiver may wish to use a single transaction
to receive the messages so that it does not truly consume any of the messages
until it receives all of them. If any of the messages in the sequence are missing,
the receiver can choose to roll back the transaction so that the messages can be
consumed later. In many messaging system implementations, if a sequence of
messages is sent in one transaction, the messages will be received in the order
they are sent, which simplifies the receiver’s job of putting the data back
together.

When the Message Sequence is the reply message in a Request-Reply (154),
the sequence identifier and the Correlation Identifier (163) are usually the same
thing. They would be separate if the application sending the request expected
multiple responses to the same request, and one or more of the responses could
be in multiple parts. When only one response is expected, then uniquely identi-
fying the response and its sequence is permissible but redundant.

Message Sequence tends not to be compatible with Competing Consumers
(502) or Message Dispatcher (508). If different consumers/performers receive
different messages in a sequence, none of the receivers will be able to reassem-
ble the original data without exchanging message contents with each other.
Thus, a message sequence should be transmitted via a Message Channel with a
single consumer.
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An alternative to Message Sequence is to use a Claim Check (346). Rather
than transmitting a large document between two applications, if the applica-
tions both have access to a common database or file system, store the document
and just transmit a key to the document in a single message.

Using Message Sequence is similar to using a Splitter (259) to break up a large
message into a sequence of messages and using an Aggregator (268) to reassem-
ble the message sequence back into a single message. Splitter (259) and Aggrega-
tor (268) enable the original and final messages to be very large, whereas
Message Sequence enables the Message Endpoints (95) to split the data before
any messages are sent and to aggregate the data after the messages are received.

Example: Large Document Transfer

Imagine that a sender needs to send a receiver an extremely large document, so
large that it will not fit within a single message or is impractical to send all at
once. In this case, the document should be broken into parts, and each part can
be sent as a message. Each message needs to indicate its position in the sequence
and how many messages there are in all. For example, the maximum size of an
MSMQ message is 4 MB. [Dickman] discusses how to send a multipart message
sequence in MSMQ.

Example: Multi-Item Query

Consider a query that requests a list of all books by a certain author. Because
this could be a very large list, the messaging design might choose to return each
match as a separate message. Then, each message needs to indicate the query
this reply is for, the message’s position in the sequence, and how many messages
to expect.

Example: Distributed Query

Consider a query that is performed in parts by multiple receivers. If the parts
have some order to them, this will need to be indicated in the reply messages so
that the complete reply can be assembled properly. Each receiver will need to
know its position in the overall order and will need to indicate that position is
the reply’s message sequence.

Message
Sequence
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