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OUR PERSPECTIVE

 In the last year, Service-Oriented Architectures  In the last year, Service-Oriented Architectures 
(SOA) have received a lot of attention because (SOA) have received a lot of attention because 
they offer a viable solution to the integration and they offer a viable solution to the integration and 
consolidation problem that most IT departments consolidation problem that most IT departments 
are facing today. More importantly, this adapt-are facing today. More importantly, this adapt-
able, fl exible approach is setting a new founda-able, fl exible approach is setting a new founda-
tion not only for cost savings, but also a greater tion not only for cost savings, but also a greater 
ROI and new kind of competitive advantage.ROI and new kind of competitive advantage.

 This paper outlines the core concepts of a service- This paper outlines the core concepts of a service-
oriented architecture and how your organization oriented architecture and how your organization 
should be structured to take full advantage of its should be structured to take full advantage of its should be structured to take full advantage of its 
benefi ts. It also presents a real-world example of benefi ts. It also presents a real-world example of benefi ts. It also presents a real-world example of benefi ts. It also presents a real-world example of 
how Molecular has helped one of its clients estab-how Molecular has helped one of its clients estab-how Molecular has helped one of its clients estab-how Molecular has helped one of its clients estab-
lish an SOA.lish an SOA.

 WHAT IS A SERVICE-ORIENTED 
ARCHITECTURE?
 SOA is a simple concept: it is a blueprint that helps  SOA is a simple concept: it is a blueprint that helps  SOA is a simple concept: it is a blueprint that helps 
services operate together. A service is a well-de-services operate together. A service is a well-de-services operate together. A service is a well-de-
fi ned software unit that performs a business func-fi ned software unit that performs a business func-fi ned software unit that performs a business func-
tion. To frame this concept in a more tangible way, tion. To frame this concept in a more tangible way, 
consider a house. The blueprint of a house provides consider a house. The blueprint of a house provides 
a framework for services such as heating, plumb-a framework for services such as heating, plumb-
ing and electricity. Based on the specifi cations of ing and electricity. Based on the specifi cations of 
the house, such as size and layout, the blueprint the house, such as size and layout, the blueprint 
will determine how these services will operate in-will determine how these services will operate in-
dependently of each other, and in conjunction with dependently of each other, and in conjunction with 
one another.

SOA is not a new concept — enterprise architects 
have embraced this concept for many years be-
cause, like in a house, if all the services are setup 
correctly, maintenance time and costs will be con-
siderably reduced. What makes SOA even more 
pertinent today is that the technology used to con-
nect these services — SOAP Web Services — is 
more mature and easier to implement than it once 
was. All the plumbing necessary to make different 
Web Services work together is now supported by 
all major software vendors, including Microsoft, 
IBM, BEA and Oracle, making them truly enterprise 
ready.

 BENEFITS OF AN SOA 
 SOAs provide a number of benefi ts to both busi-
ness and IT alike:

•  Reuse. Every service performs a specifi c busi- Every service performs a specifi c busi-
ness function and can be reused across multiple 
internal and external applications, reducing the 
cost and effort required to maintain applica-
tions when functionality changes. For example, 
if a fi nancial institution uses a CRM service to 
manage its customers, SOA enables this single 
service to be leveraged across their online ap-
plications, such as an account opening applica-
tion, as well as their internal applications, such 
as an invoicing application. The logic necessary 
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to perform customer relationship management to perform customer relationship management 
does not have to be rebuilt for every new ap-does not have to be rebuilt for every new ap-
plication, or across multiple applications when plication, or across multiple applications when 
functionality changes.functionality changes.

•   Competitiveness. Management of the services’ 
business functionality can be kept closer to the business functionality can be kept closer to the 
business units, enabling them to continually business units, enabling them to continually 
improve the existing functionality to remain com-improve the existing functionality to remain com-
petitive.

•   Focus. Allows developers to focus on providing  Allows developers to focus on providing 
an effective solution to the business problem, an effective solution to the business problem, 
instead of implementing “patch-work” solutions instead of implementing “patch-work” solutions 
on an ad-hoc basis.on an ad-hoc basis.

•   Consolidation. Concentrating common business 
functionality in shared services allows the IT functionality in shared services allows the IT 
organization to consolidate its own infrastruc-organization to consolidate its own infrastruc-
ture, enhancing reliability, reducing hardware ture, enhancing reliability, reducing hardware 
acquisition costs, and providing higher availability acquisition costs, and providing higher availability 
and scalability.and scalability.

•   Platform independence. Web Services provide 
an abstraction layer that can work on different an abstraction layer that can work on different 
hardware, networks, topologies and technolo-hardware, networks, topologies and technolo-
gies, making integration among different ap-gies, making integration among different ap-
plications faster and more robust. Functionality plications faster and more robust. Functionality 
such as message routing and reliable delivery is such as message routing and reliable delivery is such as message routing and reliable delivery is 
provided by the underlying infrastructure.provided by the underlying infrastructure.provided by the underlying infrastructure.provided by the underlying infrastructure.

 HOW TO IMPLEMENT AN SOA 
 The challenge to implementing an SOA is to keep  The challenge to implementing an SOA is to keep  The challenge to implementing an SOA is to keep 
the organization — including both IT and business-the organization — including both IT and business-the organization — including both IT and business-
side staff — focused on the architecture goals. It is side staff — focused on the architecture goals. It is side staff — focused on the architecture goals. It is 
very easy for large organizations to invest in new very easy for large organizations to invest in new very easy for large organizations to invest in new 
applications and technologies without regard to applications and technologies without regard to applications and technologies without regard to 
how they fi t into the overall business objectives. how they fi t into the overall business objectives. how they fi t into the overall business objectives. 
Therefore, having a detailed development plan Therefore, having a detailed development plan 
for an SOA is critical. The following steps will help for an SOA is critical. The following steps will help 
guide you and your organization in how to best guide you and your organization in how to best 
take advantage of the benefi ts offered by SOA.take advantage of the benefi ts offered by SOA.

The fi rst step is to defi ne an inter-department Ser-
vices Taskforce comprised of business and IT rep-
resentatives, and facilitated by an Enterprise Ar-
chitect. An Enterprise Architect is the person that 
has deep technical expertise of all the systems 
deployed in your organization and with the tech-
nology used in your industry. At the same time, the 
Enterprise Architect must have considerable do-
main knowledge of your business. The Enterprise 
Architect may rely on other technical team mem-
bers for specifi cs around some of the more com-
plex applications.

The goal of the Services Taskforce is to defi ne the 
essential services that are needed to serve the core 
business, and those that are necessary to maintain 
a competitive advantage. This is a combined effort 
that technology and business teams in every orga-
nization have to perform together. At a minimum, 
these services must:

•  Provide core functionality to the business.

•   Support different applications with different Support different applications with different 
purposes. 

Returning to the house example, if a homeowner 
wants to upgrade their electric system today but 
knows that in 3 years an addition will be added, knows that in 3 years an addition will be added, 
they will ask their electrician to account for the they will ask their electrician to account for the 
future electrical requirements. However, the hom-
eowner doesn’t have to tell the electrician “how” 
to do the upgrade. The electrician (and the elec-
tric company in this case) is responsible for how it 
is going to work. Similarly, the Services Taskforce 
will identify the necessary services and will leave 
the implementation to the IT organization. The IT 
organization will then decide whether to do the 
work themselves or to outsource it.

   FORRESTER RESEARCH REPORTS THAT ORGANIZA-

TIONS THAT USE AN SOA CAN REDUCE INTEGRATION 

PROJECT DEVELOPMENT AND MAINTENANCE COSTS 

BY 30% OR MORE.
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Once the essential services are identifi ed and im-Once the essential services are identifi ed and im-
plemented, the second step is to upgrade existing plemented, the second step is to upgrade existing 
applications to take advantage of these services. applications to take advantage of these services. 
This upgrade should be done initially on internal This upgrade should be done initially on internal 
applications to make sure that the development applications to make sure that the development 
team gains the necessary expertise. The immedi-team gains the necessary expertise. The immedi-
ate benefi t of this approach is hardware consolida-ate benefi t of this approach is hardware consolida-
tion. Future benefi ts include ease of maintenance, tion. Future benefi ts include ease of maintenance, 
enhanced reliability and reduced hardware acqui-enhanced reliability and reduced hardware acqui-
sitions costs.

Similarly, the third step is to build new applications Similarly, the third step is to build new applications 
as a simple, thin layer that use these services to as a simple, thin layer that use these services to 
provide the desired functionality. If a new applica-provide the desired functionality. If a new applica-
tion requires a new service, the taskforce must tion requires a new service, the taskforce must 
identify it and defi ne its functionality. In the long identify it and defi ne its functionality. In the long 
run, the SOA will provide independent business run, the SOA will provide independent business 
services across different platforms that can be services across different platforms that can be 
used to build composite applications. Most impor-used to build composite applications. Most impor-
tantly, the Services Taskforce will have created an tantly, the Services Taskforce will have created an 
SOA that is built of reusable and extensible busi-SOA that is built of reusable and extensible busi-
ness functionality.ness functionality.

Finally, since SOAs are designed to integrate a Finally, since SOAs are designed to integrate a 
large number of services, don’t expect – or plan large number of services, don’t expect – or plan 
– to get every component or service into your fi rst – to get every component or service into your fi rst 
release. Rather, plan a phased approach to ensure release. Rather, plan a phased approach to ensure 
project success. Concentrate on developing ser-project success. Concentrate on developing ser-
vices that are low exposure and internally facing vices that are low exposure and internally facing vices that are low exposure and internally facing vices that are low exposure and internally facing 
fi rst, and gradually increase the number of services fi rst, and gradually increase the number of services fi rst, and gradually increase the number of services fi rst, and gradually increase the number of services 
deployed over time.deployed over time.deployed over time.

 MULTI-CHANNEL OPPORTUNITY: 
A VALUE-ADD OF SOA 
 In the past, organizations were often required to  In the past, organizations were often required to  In the past, organizations were often required to 
develop multiple applications to perform a single develop multiple applications to perform a single develop multiple applications to perform a single 
business function across every delivery channel business function across every delivery channel business function across every delivery channel 
they support. Today, SOAs enable businesses to they support. Today, SOAs enable businesses to they support. Today, SOAs enable businesses to 
deliver these same services, and new services, in deliver these same services, and new services, in 
a consistent manner across all channels.a consistent manner across all channels.

For example, consider a service that offers product For example, consider a service that offers product 
or brand suggestions based on consumers’ past or brand suggestions based on consumers’ past 
buying behavior. This same service may be used buying behavior. This same service may be used 
to generate consistent merchandising suggestions to generate consistent merchandising suggestions 
across every channel, and as such, enable orga-across every channel, and as such, enable orga-

nizations to learn more quickly about consumer 
preferences and habits. This service also provides 
a single point of control to expand business func-
tionality, such as managing prices across chan-
nels.

To provide a real-world example, consider a con-
sumer electronics company that wants to increase 
product promotions on their web site and in their 
retail stores. A service can be used to send product 
promotions to customers based on items they have 
purchased in the past, and the channel they used 
to make that purchase (i.e., web site, catalog, retail 
store). If a customer purchases a camera online, 
then the web site can leverage a service to offer 
a discount on related accessories, such memory 
cards. The retailer could then use the same service 
to email those customers a 25% discount on photo 
printing at their local retail store.

In the process of implementing an SOA, the Ser-
vices Taskforce will have implicitly identifi ed the 
services that can be reused across multiple chan-
nels in support of multi-channel interactions. The 
ability to reuse existing business services not only 
reduces costs and accelerates deployment, but 
enables companies to devote maximum resources 
to building new functionality in support of emerging 
business opportunities.

 MOLECULAR SOLUTIONS AT WORK 
 Analog Devices, Inc. (ADI), based in Norwood, 
Mass., is a world leader in the design, manufac-
ture and marketing of high performance analog, ture and marketing of high performance analog, 
mixed-signal and digital signal processing (DSP) mixed-signal and digital signal processing (DSP) 
integrated circuits (ICs) used in signal processing 
applications. ADI’s products are sold to a wide di-
versity of customers in the communications, com-
puter, consumer and industrial markets.

ADI’s existing Site Server platform, which supports 
the manufacturer’s entire security and commerce 
infrastructure, was scheduled for retirement by Mi-
crosoft in January 2004. As a result, ADI needed 
to convert their existing ASP applications to a new 
platform, and implement a new user directory in-
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frastructure that would enable the company to frastructure that would enable the company to 
centrally manage access to applications by its full centrally manage access to applications by its full 
community of users, including customers, distribu-community of users, including customers, distribu-
tors and employees. At the same time, ADI was tors and employees. At the same time, ADI was 
looking to develop a new merchandising program looking to develop a new merchandising program 
across all of its online applications to drive up-sell across all of its online applications to drive up-sell 
and cross-sell opportunities.and cross-sell opportunities.

In order to position themselves for future growth In order to position themselves for future growth 
while leveraging investments in existing ASP and while leveraging investments in existing ASP and 
Java Web applications, ADI turned to Molecular Java Web applications, ADI turned to Molecular 
to help lay the foundation and build a Service-Ori-to help lay the foundation and build a Service-Ori-
ented Architecture.ented Architecture.

 APPROACH
 Following the steps outlined above, Molecular  Following the steps outlined above, Molecular 
worked with ADI to establish an SOA and imple-worked with ADI to establish an SOA and imple-
ment two new web services. Utilizing Microsoft ment two new web services. Utilizing Microsoft 
.NET Web Services technology with Active Direc-.NET Web Services technology with Active Direc-
tory, the team implemented Single Sign-On (SSO), tory, the team implemented Single Sign-On (SSO), 
a service that enables users to log-in once and a service that enables users to log-in once and 
gain secure, authenticated access to all of ADI’s gain secure, authenticated access to all of ADI’s 
applications and resources. Existing applications applications and resources. Existing applications 
that used different technologies, including ASP and that used different technologies, including ASP and 
Java, were updated to leverage this new service.Java, were updated to leverage this new service.

Similarly, the team created a ‘shopping cart’ web Similarly, the team created a ‘shopping cart’ web 
service that enables ADI to manage merchandising service that enables ADI to manage merchandising service that enables ADI to manage merchandising 
information seamlessly across the enterprise, rath-information seamlessly across the enterprise, rath-information seamlessly across the enterprise, rath-information seamlessly across the enterprise, rath-
er than forcing individual business units to manually er than forcing individual business units to manually er than forcing individual business units to manually er than forcing individual business units to manually 
coordinate merchandising activities across numer-coordinate merchandising activities across numer-coordinate merchandising activities across numer-
ous applications. Combined with a new interface, ous applications. Combined with a new interface, ous applications. Combined with a new interface, 
this service provides users with a more unifi ed and this service provides users with a more unifi ed and this service provides users with a more unifi ed and 

consistent experience while navigating across dif-
ferent sections of the site. The shopping cart web 
service was integrated with new and existing ap-
plications that were written on different platforms, 
reducing the development time that would have 
been necessary to implement the same functional-
ity across all applications.

 BENEFITS
 Following the completion of these projects, ADI 
was able to:

•   Utilize a single application to control access to 
all its external and internal applications, drasti-
cally reducing the administrative and security 
overheads associated with managing its multiple 
constituents.

•    Develop an extensive merchandising program 
that provides consistent information across a 
range of customer facing applications.

•   Reduce the complexity of existing applications 
by leveraging a service that can be easily inte-
grated to solve specifi c business problems.

•    Share services across multiple applications, low-
ering implementation costs and accelerating the 
deployment of new applications over time.deployment of new applications over time.

•    Effectively align technology with business goals 
to achieve competitive advantage.
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CONCLUSION
 To achieve competitive advantage, enterprises must effectively align technology with business goals.  To achieve competitive advantage, enterprises must effectively align technology with business goals.  To achieve competitive advantage, enterprises must effectively align technology with business goals. 
Unfortunately, many business are forced to forego these opportunities because their core IT systems cannot Unfortunately, many business are forced to forego these opportunities because their core IT systems cannot Unfortunately, many business are forced to forego these opportunities because their core IT systems cannot 
respond in time. Service-Oriented Architectures are beginning to revolutionize the way IT is structured by respond in time. Service-Oriented Architectures are beginning to revolutionize the way IT is structured by respond in time. Service-Oriented Architectures are beginning to revolutionize the way IT is structured by 
integrating IT functionality with business process. The result is more rapid development and more reliable integrating IT functionality with business process. The result is more rapid development and more reliable integrating IT functionality with business process. The result is more rapid development and more reliable 
delivery of new and enhanced business service.delivery of new and enhanced business service.delivery of new and enhanced business service.

While migrating to an SOA takes more effort up-front, the potential payoffs are compelling. Forrester While migrating to an SOA takes more effort up-front, the potential payoffs are compelling. Forrester While migrating to an SOA takes more effort up-front, the potential payoffs are compelling. Forrester 
Research reports that organizations that use an SOA can reduce integration project development and Research reports that organizations that use an SOA can reduce integration project development and Research reports that organizations that use an SOA can reduce integration project development and 
maintenance costs by 30% or more. From reusable services to better security, scalability and availability, the maintenance costs by 30% or more. From reusable services to better security, scalability and availability, the 
benefi ts of implementing an SOA far outweigh the cost and extra effort involved.benefi ts of implementing an SOA far outweigh the cost and extra effort involved.

Molecular, an Internet consulting fi rm, designs and builds digital solutions to help companies increase revenues and decrease 
operating costs. Since 1994, Molecular has directed successful Web initiatives for the nation’s top companies, including The 
Finish Line, Inc., Fidelity Investments, MFS Investment Management, Hewlett-Packard and Talbots.


