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delivery and to apply message persistence. For example, when an account

balance is being requested, or airplane seat availability is being queried, there

is no need for any transactional locking, and if required, the same message

could be sent repeatedly. Therefore, WebSphere MQ can take a more

lightweight and simple approach to the exchange of messages so that the

message is sent faster, with less overhead and less impact on overall system

performance.

Persistence
When any transaction can be critical for your business or your customer, 

you need absolute assurance that even system failures will not affect the

handling of the customer data. As part of the transactional support provided

by WebSphere MQ, each message can, if required, be persisted, or written to

disk, as a way to maintain the integrity of the information during the

movement of the message. This preserves the message and completes the

transaction without losing data if a failure occurs at either end during 

the transaction. Persistence is fundamental to the ability of WebSphere MQ to

assure once-and-once-only delivery of messages without burdening the

application with complex error-handling code.

Publish/subscribe
As businesses look to extend the application simplicity and flexibility that

result when WebSphere MQ provides the connectivity layer, some want to 

take the next step to even greater flexibility by using the publish/subscribe

capability. This capability completely disengages the links between the

sending and receiving applications. When using this approach, an application

sending a message does not send it to a specific receiving application but

rather publishes it with a topic description, and any interested applications

can then subscribe to that message topic. Any number of applications from
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anywhere in an enterprise can then receive and use the data, with no effect on

the originating application. Publish/subscribe can significantly reduce needed

maintenance updates to support new applications as well as increase the

potential for reuse still further.

Messaging clients for extending access throughout the infrastructure
Some businesses deploying WebSphere MQ need to install and maintain 

code for a middleware layer on systems that might not be immediately

accessible, such as kiosks, sales tills and even systems belonging to business

partners. WebSphere MQ can be deployed as either a server or a client, and a

recent feature in WebSphere MQ enables a zero-footprint client, with a 

Web 2.0-enabled browser capable of exchanging messages with WebSphere

MQ. This configuration ensures that there are no practical limits to how much

of the IT infrastructure can be connected using WebSphere MQ, allowing

businesses to gain the benefits of decoupled applications and reusable service

more widely than ever before.

Decoupling the links between applications with WebSphere MQ is a

straightforward first step to take on the road to SOA. Each application and

system can in turn be configured to use the messaging environment.

Beyond simply moving data: Enriching and mediating services to integrate the enterprise

WebSphere MQ moves data and files without reading, understanding or

changing the contents of the message being moved. In many parts of the

business that is all that is required. Data on one system under the control of

one application is simply required in the same format on another system for

an application designed to use the same data.
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In the same way, even if a business moves a file with WebSphere MQ, the

file will be moved with assurance, but there is no assurance that any

application on a remote system will be able to make use of the file or the 

data held within. However, increasingly in the services-enabled business

environment, services need to be mediated and not just simply connected. As

services exchange messages, or files get moved throughout a business, it is

useful or necessary to do additional work on the data before it reaches the

service endpoint. This work could involve reformatting, enriching or

truncating the data. Having a flexible, configurable environment as part of an

enterprise service bus (ESB) that can perform this service mediation is an

essential part of the integration solution for an SOA.

Evolution from simple connectivity to SOA integration
Since businesses started to connect applications there has been a need for

interface logic to integrate the applications. This paper has already covered

the importance of decoupling connectivity logic with a messaging middleware

layer such as WebSphere MQ so that the applications are separated from the

details required for reliable connectivity. If a layer such as WebSphere MQ is

used to move data between applications, the applications themselves must not

be burdened with logic for handling the message or data when it is

exchanged.

Over time businesses have looked for ways to provide this application

integration logic to connect applications that were not originally designed to

communicate. A typical example is the deployment of adapters. Adapters sit in

front of applications as a means of matching the connectivity method and data

format to form a bridge between two differing applications. Typical of so many
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In an SOA environment, assets can be defined as services, which typically

have interfaces that are defined in Web Services Description Language

(WSDL). Having a shared, well-defined interface certainly can ease some

integration issues. However, in most SOA environments, existing deployed IT

assets are coded using a variety of differing approaches and a number of

different industry and company standards. So, any ESB must be able to

integrate newer assets with a standardized services interface and integrate

existing assets with a more diverse set of interfaces. A business must also be

assured that a move to SOA will not require a significant overhaul of existing

assets, or the associated costs and risks will outweigh the benefits.

A custom approach to SOA connectivity in an ESB
To avoid the wholesale reprogramming of existing assets to enable SOA,

which would negate the benefits, a common approach to SOA connectivity is

for newer IT assets to be written as Web services, but for existing assets to 

be largely unchanged, at least initially. Existing assets can potentially be

upgraded as needed to become services by adding a modernized interface to

the existing application. However, with the power and flexibility provided by

an ESB, another approach is for the ESB to define the application interfaces

as services interfaces. Without changing the application, the reusable

functions in each application will be visible and accessible as callable services

by anyone in an enterprise. The ESB not only connects the services but also

mediates them at the same time through the same interface. The services

interact through the ESB, while remaining simple and reusable.

Note that enabling assets as services through a Web services interface is 

not the sole purpose of SOA. There can be benefits associated with service-

enabling assets, but there are undoubtedly costs. From a business perspective,

when an application presents already well-architected interfaces through a

capable and flexible ESB, there is little motivation to do additional work to

present the asset through a modernized services interface.
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An ESB deployed to match the needs of the business
For a business taking the first few steps into SOA, there are likely to be one or

two projects that become the trailblazers for the move to SOA. An existing

department might have an overwhelming need for an overhaul, or a new

business opportunity might benefit from the agility of an SOA approach. The

business might be large or small, with a strong IT department or limited IT

skills. Various combinations of these factors will generate projects that differ

in scope, speed and end result. The environment always affects the project,

and the background to the selection of an ESB as part of an SOA project is no

different.

All SOA IT deployments need connectivity, and that connectivity is

addressed by the selection and deployment of an ESB. Each project places

different connectivity demands on its ESB. To select the right ESB for a given

project, you should consider the characteristics of various ESB offerings based

on the specific set of requirements for that project.

But how can a business integrate enterprise-wide with SOA if each project

has its own criteria for selecting and deploying ESBs? After all, one of the 

key drivers for SOA is reuse of assets, specifically as a part of composite

applications, and yet different departments require different ESB capabilities.

But with each department hosting components that together form a composite

application, cross-ESB integration is essential. When selecting an ESB,

whether for specific departments or for an entire enterprise, you must balance

individual project needs against the need to integrate with other connectivity

selections to form an overall ESB.

IBM helps you make the right ESB selection
The awareness of this cross-department integration need drives much of the

support for SOA infrastructure offerings today. IBM has made it a priority to

address not only individual project needs with specific integration offerings
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but also the end-to-end connectivity and integration needs of an enterprise.

To this end, IBM has a portfolio of WebSphere offerings that deliver the

connectivity required either for a single project, the first step to SOA or an

enterprise-wide SOA deployment. These solutions work both on their own for

niche requirements and also integrate to form powerful, comprehensive, end-

to-end solutions for any business requirement. A prime example of this are

the ESB offerings that are available as part of the WebSphere portfolio for

SOA connectivity.

Because we understand that different businesses have different integration

and connectivity needs, IBM offers three ESBs, each tailored to suit a variety

of deployment needs. These ESBs can be deployed separately to meet

individual requirements or in any combination to meet sets of different

business connectivity requirements that span an entire infrastructure. IBM’s

three ESBs are IBM WebSphere Enterprise Service Bus, IBM WebSphere

Message Broker and IBM WebSphere DataPower® Integration Appliance

XI50. To help you select the right offering for a given situation, the following

sections identify the strengths of each offering, how those strengths apply to

specific integration project types, and the deployment environments for each

offering.

A choice of ESBs from WebSphere combining messaging and service enrichment
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Although all IBM ESBs are flexible and capable of integrating a business in

many ways, each one is most useful in a particular environment. WebSphere

ESB is well suited to integrating environments with a preponderance of

standards-based applications and Web services assets. WebSphere Message

Broker is a good match for environments that must integrate multiple

different heterogeneous applications, including those environments that

require an SOA-enabled infrastructure without substantial rework. WebSphere

DataPower Integration Appliance XI50 is an excellent solution for companies

that have a high level of XML data structures and a need for speed, and must

deploy an ESB in a DMZ. The sections that follow provide more detail about

each of these ESBs.

WebSphere Enterprise Service Bus

For some environments, new Web services will be written in and hosted by

application servers such as IBM WebSphere Application Server. As part of an

SOA, the availability of these services will span many systems as part of

composite applications. These services need an ESB that is as available and

accessible as widely as possible. This is the environment that is well matched

to WebSphere Enterprise Service Bus.

WebSphere Enterprise Service Bus is built on top of WebSphere

Application Server to provide an integrated environment for hosting and

integrating services that meet local and enterprise needs. Because it offers this

environment, it can be the ideal ESB for departments that are predominately

developing or moving to newer services-based approaches, especially if the

development team is familiar with Java™ and Web services.
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WebSphere Enterprise Service Bus as part of a wider integration solution
WebSphere ESB works well as a stand-alone ESB, but it can also operate as a

part of a wider ESB that uses other ESB solutions to create a dynamic

infrastructure that is further enhanced by additional integration approaches

such as business process management. One of the key IBM solutions for

business process management is IBM WebSphere Process Server, which

deploys and runs processes that orchestrate services (people, information,

systems and trading partners) in an SOA. WebSphere ESB is an integral part

of WebSphere Process Server in the same way that WebSphere Application

Server is an integral part of WebSphere ESB.

Key features of WebSphere ESB

� Enhanced support for Web
services standards

� Tooling for WebSphere
integration developers, shared
with WebSphere Process Server

� Platform-based ESB

� Tight integration with
WebSphere Application Server
and the rest of the WebSphere
platform

� Ability to conÞgure service
mediations through policies

� Broad platform support,
including native support for the
IBM System i¨ platform

� Integration with IBM WebSphere
Transformation Extender for
universal transformation

WebSphere Message Broker

WebSphere Message Broker has been available from IBM since 1998, under a

variety of different names, and with an evolving set of functions. It uses

WebSphere MQ as the underlying infrastructure and was originally designed

to be a hub-and-spoke integration broker. This deployment model works well

in an environment where remote locations must connect to a back-office hub

to proceed with any type of processing. With its graphical ßow model of

programming and different integration requirements, businesses can use it to

integrate different applications, whether they are standards-based or entirely

proprietary.

WebSphere Message Broker can integrate virtually any system. It is fully

customizable, but it also offers a large number of prebuilt integration

components. It offers a comprehensive integration platform that enables

universal integration between any application and any system because it can

Highlights
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send and receive messages using the built-in WebSphere MQ transport layer,

or it can read and write from the file system or databases. It can even send

and receive e-mail messages and take advantage of other methods of

connectivity to provide the most complete integration platform possible.

Recent extensions can locate Web services through registries such as

IBM WebSphere Service Registry and Repository and build new Web services

front-end interfaces to existing applications.

Many businesses are keen to become truly agile and present all their

applications as connected services. This goal becomes much easier when all

the key business functions are accessible as services to make it faster and

easier to reuse key assets. WebSphere Message Broker can build the interface

to an existing application invocation using a Web services front-end interface

such as WSDL. In this way, all services that need to invoke this service

through the ESB can access the asset as a native Web service, defined as such

in a service repository. The result is better knowledge and control of IT assets

supporting the business, whether these assets are existing applications, newly

written services or even files or databases anywhere in the system

infrastructure.

WebSphere Message Broker at the heart of the infrastructure
WebSphere Message Broker was originally designed to integrate applications

running in the central IT infrastructure, so it is used to exchange messages at

a high level of throughput to match the needs of the core IT assets in a

business. Even large messages can be sent through and processed by

WebSphere Message Broker, either in one piece, or broken up for faster

processing.
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As businesses look to move to a less centralized SOA infrastructure, more

processing is done away from the central IT hub and more assets are called to

be part of composite applications to deliver ßexible infrastructure to the

business. Recent enhancements to WebSphere Message Broker have enabled

it to act as a part of a wider enterprise service bus. In most deployments, the

infrastructure will include a mix of different application types. Some parts of

the infrastructure will have groups of applications that might be simpler to

integrate using WebSphere Enterprise Service Bus. Other parts of the

infrastructure will have combinations of applications that must be integrated

with WebSphere Message Broker. In such cases, a combination of WebSphere

Enterprise Service Bus and WebSphere Message Broker can handle these

different applications. Both can integrate, exchanging messages and using the

messaging environment of WebSphere MQ to preserve the transactional

integrity of information moving from system to system in the less centralized

SOA.

Whether you are deploying on a single system or taking advantage of the

built-in scaling ability of WebSphere Message Broker for multiple systems, the

burden associated with managing such a system can be reduced by managing

it with WebSphere MQ. Because WebSphere Message Broker is built on top of

WebSphere MQ, administrators can manage both environments with common

tooling. Shared administration is a sensible way to reduce the effort associated

with managing this type of widely spread environment.

WebSphere Message Broker is also available in several versions. The starter

edition is available with limited message ßows that provide the ability to start

developing applications and message ßows for an organization. The Message

Broker for Remote Adapter Deployment provides ESB capability for hosting a

remotely deployed Java EE Connector Architecture (JCA).

Key features of WebSphere
Message Broker

� Platform-independent ESB

� Advanced SOA and Web
services support

� Integration without bounds with
universal connectivity and
transformation

� Single-click installation

� Single-click administration 
roll-back

� Broad platform support

� Powerful product tooling for
enhanced developer productivity

� Starter-edition deployment
option

� Remote-adapter deployment
edition

� Trial version at no charge

Highlights
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WebSphere DataPower Integration Appliance XI50

As previously discussed, organizations are adopting new operating models to

achieve agility, including deploying reusable, open standards-based software

components in an SOA. Embracing open standards, such as XML-based Web

services, has helped many companies improve productivity, quickly respond to

changing business needs and seize opportunities as they arise. To take

advantage of the improved business processes, flexibility and IT efficiency that

come with moving to SOA, many organizations require pervasive, scalable

services and controls, robust security and high service assurances in their

infrastructures. Today, enterprises often find themselves struggling to deliver

these critical SOA requirements without having to handle prohibitive cost,

complexity and hard-to-manage infrastructures. Addressing these challenges

requires a pragmatic approach to SOA: one that simultaneously recognizes the

evolution of standards, the value of existing infrastructure investments,

organizational challenges and how performance can be affected.

IBM WebSphere DataPower SOA appliances extend the IBM SOA

foundation with specialized, consumable, dedicated SOA appliances that

combine simplified integration, superior performance and hardened security

for SOA implementations. Meticulously augmenting all phases of the SOA life

cycle and implementation, these highly specialized devices combine a host of

essential SOA functions in a specialized appliance for easy deployment and

service delivery.

As a core offering in the IBM ESB product portfolio, WebSphere

DataPower Integration Appliance XI50 (XI50) is a hardware ESB solution that

can quickly transform data into a wide variety of formats, including XML,

industry standards and custom formats. The device provides core ESB

functions, including routing, bridging, transformation and event handling. It

provides a reliable, performance-oriented solution to many integration
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challenges. Because it is not limited to handling just XML, the XI50 resonates

with IT organizations that need to benefit from the connectivity of SOA

deployments but must also deal with managing a combination of multiple

proprietary, industry, company-specific and existing data formats. The device

is a true drop-in integration point for such environments, reducing the time

and cost of integrations and speeding the time to market for services.

The XI50 also offers the higher levels of security assurance certifications

that are required by many enterprises, including financial services and

government agencies. The combination of the high performance of hardware

acceleration with simplified deployment and ongoing management means

faster, more secure performance and fewer SOA programming skills, which

can be an advantage when time to market for SOA is a critical requirement.

Because it is versatile and easy to deploy, WebSphere DataPower Integration

Appliance XI50 can be a reliable cornerstone for a resilient infrastructure. It

appeals to a variety of groups with stakes in successful SOA deployment, such

as enterprise architects, network operations, security operations, identity

management and Web services developers.

For accelerated, secure integration capabilities, the XI50 provides transport

mediation, routing and transformations among binary, text and XML message

formats. You can use visual tools to describe data formats, map between

different formats and define message flows. With native connectivity to

IBM DB2® and IBM System z® technology, the device offers innovative,

secure XML enablement of existing systems and mainframe connectivity. Also,

when you move certain functions onto an XI50 (such as protocol bridging,

Web services management, security processing and policy enforcement), IT
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architects, operations, security personnel and business personnel can

disengage these functions from core business applications. This can simplify

development, deployment and SOA manageability.

IBM recognizes that SOA must address the need to integrate heterogeneous

environments both inside and outside an enterprise. The WebSphere

DataPower SOA appliance portfolio has a long-standing history of support for

key and advanced standards, including:

● WS-Security

● WS-Policy

● WS-ReliableMessaging

● SOAP

● Web Services Distributed Management (WSDM)

● WS-I Profiles

● WS-Addressing

● Extensible Access Control Markup Language (XACML)

● Security Assertion Markup Language (SAML)

● Secure Sockets Layer (SSL)

● Proprietary Single Sign-on (SSO) tokens

In addition, the XI50 supports interoperability with universal description,

discovery, and integration (UDDI) registries, and such databases as Oracle and

Sybase.

Key features of WebSphere
DataPower Integration
Appliance XI50
● Acceleration of existing

integration hubs

● Mainframe modernization and
Web services

● Appliance simplicity

● Any-to-any transformation

● Common tooling with
WebSphere Transformation
Extender

● Integrated message-level
security

● Configurable quality of service

● Highly flexible scripting and
configuration support

● XML enablement

● Wire-speed application
integration

HighlightsHighlights
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WebSphere Service Registry and Repository
Many existing IT solutions have no structure. Even if each individual

component has been well designed, after it is deployed, it can sink into a

highly complex infrastructure with too many other components. This

complexity prevents a full understanding of how each component is used,

both initially and throughout its life cycle. WebSphere Service Registry and

Repository addresses this problem by solving a number of issues. One of these

issues is publishing each service in a business, either manually or by

discovering existing services hosted in the environment.

Businesses today can find it difficult to achieve reuse when applications 

are complex and there is no easy way to find what services are available.

WebSphere Service Registry and Repository can solve these issues because it

provides an environment that offers service location, both at build time and

also dynamically at run time.

Gaining better visibility and control of your business through an ESB
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SOA governance for your business using WebSphere Service Registry and
Repository
Making all services available for reuse could be a recipe for disaster. If access

to and use of services are not controlled, parts of the business might refrain

from making their services available for reuse through WebSphere Service

Registry and Repository. Therefore, WebSphere Service Registry and

Repository provides SOA governance. The function of SOA governance is to

establish decision rights for the development, deployment and management 

of new services, followed by monitoring and reporting on decisions for

communicating governance results. WebSphere Service Registry and

Repository supports SOA governance of your applications, services and

policies throughout their life cycle. Your SOA then can provide real value for

your business, with all your high-value applications participating fully

throughout their life cycle, enhancing reuse potential and providing a trusted

source of applications and services. Without proper SOA governance, your

SOA becomes brittle, inflexible, unpredictable and difficult to maintain.

Each phase of the service life cycle has different challenges that need

targeted repositories. To govern the SOA consistently throughout all phases of

the life cycle and yet cater to different user needs in each phase, IBM’s

strategy is to build optimized SOA repositories that federate service metadata.

WebSphere Service Registry and Repository Advanced Lifecycle Edition

provides an integrated design-time and run-time repository to govern the

service life cycle from identification to consumption. It is a scalable, flexible

and enterprise-level solution that puts the focus on visibility and control of all

your assets and services, thereby increasing agility and reducing risk.
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Would a business be able to detect and respond to business events quickly

and simply without a move to SOA? Given the complexity of the existing IT

infrastructure, IT users would probably be the only resources able to make

changes to detect and respond to events. It would be hard for IT staff to

understand which events are the most important to the business, and every

change would add complexity and increase the risk of failure.

The power of a product such as WebSphere Business Events comes not just

from the sophisticated tooling for defining the events and actions, but also

from the immediate visibility to what is happening through the access to the

entire infrastructure. This is provided by the ESB acting as the transport and

mediation layer throughout the enterprise so that there is not only SOA

governance and control but also the detection of business events and the

responses to those detected events. WebSphere Business Events can make use

of the flow of events moving through the ESB and provide visibility of

detected events and actions to process orchestration and business monitoring

tools, such as WebSphere Process Server and WebSphere Business Monitor.

The result is a better informed, more agile business that responds to changes

and opportunities as they take place.

Client success stories using connectivity solutions from WebSphere

Already thousands of businesses have been working smarter and becoming

more dynamic by moving to an SOA. They have been able to simplify their

connections, improve the reliability of their IT infrastructure and address new

business opportunities faster than before. With reliable SOA connectivity,

businesses can connect to more assets and gain from new intelligence about
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what is happening throughout their business. They can look beyond the

individual issues of each line of business and start to build services and

solutions that can be reused as part of a flexible connected SOA. Read

examples of these successful clients at ibm.com/soa/success.

Your next step to a dynamic business

Don’t be left behind as businesses around the world, both your partners and

your competitors, become more dynamic, working smarter to meet the needs

of the market and the customers. Ensure that your business is well placed and

able to take the first step on your journey to being a dynamic business

powered by SOA. Let IBM experts perform an SOA health check on your

business.

Are you sure what is the best first project to attempt? Are you in good

shape to start expanding beyond the initial SOA deployments and increasing

reuse and agility? Let IBM help assess your SOA fitness and give you

guidance on your next steps. Read more at ibm.com/soa/healthcheck.

For more information

You can also talk to your IBM representative to find out more about how a

SMART SOA approach can help your business make the most of its existing

assets and new opportunities, and learn more about the connectivity solutions

available from IBM and WebSphere to reduce cost, complexity and increase

business responsiveness. Read more at ibm.com/software/websphere/products/

appintegration.

Additionally, IBM Global Financing can tailor financing solutions to your

specific IT needs. For more information on great rates, flexible payment plans

and loans, and asset buyback and disposal, visit: ibm.com/financing.

http://www.ibm.com/soa/success
http://www.ibm.com/soa/healthcheck
http://www.ibm.com/software/websphere/products/appintegration
http://www.ibm.com/software/websphere/products/appintegration
http://www.ibm.com/financing
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