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Today’s lesson

Introduction to Enterprise Integration
Patterns



Integration Patterns




Loosely coupled template
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Basic Elements of Message-Based Integration



Message Channel

How does one application communicate with another using
messaging?

Wessage
Channel -

sender Messaging Receiver
Application System Application

Connect the applications using a Message Channel, where
one application writes information to the channel and the

other one reads that information from the channel.



Message

How can two applications connected by a message
channel exchange a piece of information?

{1

~ender hWessage Feceiver

Package the information into a Message, a data
record that the messaging system can transmit
through a message channel.



Pipes and Filters

How can we perform complex processing on a message
while maintaining independence and flexibility?

Pipe Pipe Pipe: Pipe
——+| Decrypt Authenticate De-Dup t@

Incarming Fitter Fitter Fitter Clean’
COroer Croler

Use the Pipes and Filters architectural style to divide a
larger processing task into a sequence of smaller,
independent processing steps (Filters) that are connected
by channels (Pipes).



Message Router

How can you decouple individual processing steps so that
messages can be passed to different filters depending on a set of

conditions?

outCiueue 1

inGiLeue
outiziuele 2

Message
Router

={_|
= |

Insert a special filter, a Message Router, which consumes a
Message from one Messaqe Channel and republishesittoa
different Message Channel depending on a set of conditions.
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Message Translator

How can systems using different data formats
communicate with each other using messaging?

Translator
—» ‘ Pl |—|r

Incoming Message Translated Message

Use a special filter, a Message Translator,
between other filters or applications to translate
one data format into another.



Message Endpoint

How does an application connect to a messaging
channel to send and receive messages?

%_+tﬂ fa—-m rtﬁ

Message
Endpaint

Data

Message
Meggage Channel EﬂdpDi?‘lt

Sender Receiver
Application Application

Connect an application to a messaging channel
using a Message Endpoint, a client of the
messaging system that the application can then
use to send or receive messages.



Sample Application

Widgets & Gadgets ‘r Us




Sample application

Widgets & Gadgets R’ US

Customers .
Suppliers

Retailer Widget Co

WGRUS
Gadget Co

‘Shipping Dal

WGRUS Ecosystem

Ty




WGRUS

Business processes

Take Orders

Customers can place orders via Web, phone or fax
Process Orders
Processing an order involves multiple steps, including
verifying inventory, shipping the goods and invoicing
the customer
Check Status

Customers can check the order status

Change Address

Customers can use a Web front-end to change their
billing and shipping address
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WGRUS

Business processes (2)

New Catalogue

The suppliers update their catalogue periodically.
WGRUS needs to update its pricing and availability
based in the new catalogues.

Announcements

Customers can subscribe to selective announcements
from WGRUS.

Testing and Monitoring

The operations staff needs to be able to monitor all
individual components and the message flow
between them.
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WGRUS

Internal systems

Web Interface

Call Center

Inbound Fax

Outbound
E-mail

WGRUS

Billing/
Accounting

Shipping

Widget
Inventory

Widget
Catalog

Gadget
Inventory

Gadget
Catalog

WGRUS IT Infrastructure

i
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WGRUS

Take orders

Endpoint Point-to-Point

Channel
Web Interface :><:
WEB _NEW ORDER
Gateway Message Translator
Point-to-Point Point-to-Point
Channel Channel
~No 1 New Order
Call Cent —r
all Center P Message
CC NEW ORDER NEW ORDER
Channel Message Translator
Adapter
Inbound Fax
Point-to-Point
Channel

FAX_NEW_ORDER

Channel Message Translator
Adapter

Taking Ovrders from Three Different Channels



WGRUS

Patterns used in Take orders

Message endpoint
A way to connect na application to a message
channel to send and/or receive messages

Message gateway
isolate the application code from the messaging-
specific code

Channel adapter
attach to an application and publish messages to a
Message Channel whenever an event occurs inside the
application

Point-to-point channel

Guarantees only one receiver will receive the message
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WGRUS

Patterns used in Take orders (2)

Message translator

Translates between two data formats

Canonical data model
Common data model independent of any specific
application

Datatype channel
All the messages in the channel are of the same type
(format)

Document message

Represents the data; the receiver will decide what to
do with it.
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WGRUS
Process Orders

Validate
Customer
Standing
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WGRUS

Process Orders (2)

Publish-Subscribe
Channel

Point-to-Point Shipping

Publish-Subscribe+ Billing/
Channel

Channel Accounting

— @

NEW_ORDER L, Content-
New Order Based INVALID_ORDER
Message Router

Billing/

VALIDATED_ORDER .
Accounting

i

|nventﬂr}f’ Aggrega{gr

Order Processing Implementation Using Asynchrondas -Messaging

FPaint-to-Paint
Channel

Cortert-Based
Publish-Subscribe  Router — H Wiclgyet
Imventary

Channel (M _CHECH IR

HEM_ORDER.

Inventary

MG _CHECK IR

IR ALID_ORDER_ITEM
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WGRUS

Process Orders (3)

NEW _ORDER INVENTORY_STATUS
i Order Processing
O O
=hom Splitter Aggregator o

Content-Based
Router

Widget
Inventory

EI_._I_@
Gﬂl_, Gadget I_ ITEM_STATUS

Inventory

NEW_ORDER_ITEM

Translator

"\
"\.

Item Processing

INVALID_CRDER_ITEM

Processing Ovrder Items Individually
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Aggregators

Which messages belong together?
“correlation”

How do we determine that all messages are
received?

the “completeness condition”
How do we combine the individual messages
into one result message?

the “aggregation algorithm”
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WGRUS

Back to Take Orders...

Encipaint Point-to- Point

Channel
~ -
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Composed Message Processor

How can you maintain the overall message flow when processing
a message consisting of multiple elements, each of which may
require different processing?

Widget Inventory

|2
O 0
_"’ O-—»O —./:: —»| O-=O .

O — O

Splitter Router " |‘ Aggre gator Walidated
Crder

sadget Inventary

Mewy Order

Composite Message Processar

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.
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WGRUS

Revised Process Orders

Publish-Subscribe
Channel

— @

NEW_ORDER

[ |
New Order
Message

Billing/ |
> Accounting

Composed Message
Processor

Point-to-Peoint
Channel

Publish-Subscribe
Channel

@l

Check Inventory

O I
O =0
O

Aggregator

Content-
Based
Router

VALIDATED_CRDEHR

Shipping

Billing/

INVALID_CRDER

Revised Order Process Implementation

Accounting
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WGRUS

Patterns in Process Orders

Publish-Subscribe channel

One application sends a message and the Pub-Sub channel delivers it
to all active receivers
Aggregator

Generates a single message distilled from several input messages
Content-based router

Delivers each message to the correct receipient based on message
content
Command message

Represents the data and the operation that is beeing requested to the
receiver
Splitter
Splits a single message and its content into several messages
Content Enricher

Adds content to a message (tipically a correlation id)
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WGRUS

Track Order Status

Publish-Subscribe
Channel

Publish-Subscribe Shipping

Billing/
Accounting

Accounting
NEW _ORDER Aggregator
New Order Check Inventory
Message INVALID_ORDER

Message Store

Adding a Message Store to Track Order Status
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WGRUS

Track Order Status (2)

If we were using a point-to-point channel (not

a pub-sub)
Poirt-to-Pairt Wire Tap Paoint-to-Paoirt
_hannel —hannel
H

0]

Meszage Store
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WGRUS

Process Orders with Process Manager

Service Bus

— Billing/
: Accounting

O
O=eC0-»0O
O

Process Manager

Validate Customer
Standing

NEW_ORDER
Check Inventory

Shipping Ship Goods

Billing/

. Invoice Customer
Accounting

Web Interface Order DB

Processino Ordere with a Process Manaoer
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WGRUS

Patterns in Check Order status

Wire-Tap

Creates a detour in a point-to-point message channel to
publish the same message to more than one recipient
Message-Store

Allows reporting against message information without
disturbing the loosely coupled and transient nature of a
messaging system

Process Manager

Allows routing a message through multiple processing
steps when the required steps may not be known at
design-time and may not be sequential thru a central
processing unit that maintains the state of the sequence
and determine the next processing step based on
intermediate results
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WGRUS

Change Address

Alternative 1

Include the billing and shipping address with
every message

}{ Update
Address
_h Shipping
Endpoint by piigh-Subscribe . }.{ Ship
Channel :‘IIFI:H:EE-:‘; Order
anager
weo oo | ) [ @ "
WVALIDATED (RDER ..,{ Update
“ Address -
-l sm, Ut
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ﬂ E Send
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WGRUS

Change Address (2)

Alternative 2
Address is saved in every system and changes are

replicated
Sl1i|_;|-|_;|-.|1g
- Y X H:IIH
Endpaint  pypjish-Subscribe SHIP_ADDRESS CHANGE
Channal ME::?QE Itﬂﬂ&ﬁ:!nn Channel
Web Interface (] e rAnsiator adapter[  Billing/
ADDRESS_CHANGE Aiccounting

- ¥V M| a0
BILL_ADDRESS CHAMGE

Massage Mes5age
Filler Translator

Channal
fdaplor
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WGRUS

Patterns in Change Address

Message Filter

eliminates undesired messages from a channel
based on a set of criteria to avoid receiving
uninteresting messages
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WGRUS

New Catalogue

Web Interface

- — |- wWidget Co I

—_— Translator Catalog File

Adapt File
apter 1 L —_—
-

Gadget Co I

Translator Cataloqg File



WGRUS

Patterns in New Catalogue

File Transfer

each application produces files containing
information that other applications need to
consume. Integrators take the responsibility of
transforming files into different formats. Produce
the files at reqular intervals according to the
nature of the business.
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WGRUS

Annoucements

Channel

Dynamic Recipient List

i
Y

i Recipient List

Input Channel

Announcemeant

Dynamic :
Rule Base |

Contral Channal
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WGRUS

Patterns in Ahnoucements

Recipient List

Publishes one message to several known
recipients (as opposed to pub-sub)

Dynamic Router

a Router that can self-configure based on special
configuration messages from participating
destinations.
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WGRUS

System Monitoring

Consumer 1 I

Smart Proxy
Request ExtCreditRequast
— | i - { I e
Reply1
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WGRUS

System Monitoring

Smart Proxy

ExtlroditFaquasl

T
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WGRUS

Patterns in System Monitoring

Return Address

The request message contains a Return Address that
indicates where the replier should send the reply
message

Control Bus

Uses the same messaging infrastructure with specific
channels for transmitting control information

Test Message

A message designed to check the “health” of the
executing system
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Smart Proxy

How can you track messages on a service that publishes reply
messages to the Return Address specified by the requestor?

smart Proxy

FequestQueus zerviceReguestQueus

Requestor 1 | —- G y

Feplyaueus]

G
Fequestor 2

Feplyaueus2

Service

zerviceReplyQueues

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.

41



Enterprise Integration
Patterns




Enterprise Integration Patterns
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Exercise

Remember the
example DS you
provided in the last
session.

Define an hypothetical
SOA for that system

Define contract

|dentify where you
would use the presented
patterns
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