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Summary 
Due to their economic and technological benefits, Service 
Oriented Architectures (SOA) are valued more and more by 
companies in all industries and sizes. This paper explains 
SOA briefly and presents approaches for migrating to an 
SOA in ‘real life’. We will discuss how SOA design meth-
ods and proven software reengineering technology can be 
combined in order to support a company’s SOA adoption 
roadmap.   
 

1. SOA  
Service Oriented Architecture (SOA) is a business-centric IT 
architectural approach that supports integrating business as 
linked, repeatable business tasks, or services. Web Services 
provide a standardized, cost-effective implementation of 
such services (but this is not mandatory for an SOA). The 
services that a company wants to expose (internally or to the 
market) must be commonly understood by the business and 
the IT departments (see central ‘layer’ in Figure 1).  

Then the business requirements can be implemented with a 
view to services, which also form major elements of the 
business processes to support: The services are invoked 
where they are required in the process; they can also be ac-
cessed directly from consumers (e.g. via a portal). 

Figure 1: SOA conceptual layers 

Apart from the processes there are other concepts that are 
important on the business side, for example the business 
competencies and their use, the business drivers and needs, 
the business performance context, etc. All of these provide 
valuable input for service modeling. 

The service model includes identification of service candi-
dates, service exposure decisions, service specification and 
realization decisions. The service specification includes ser-
vice component specifications and flow specifications (both 
of services and components).  

This leads us to the service components layer, where the 
Enterprise Components pattern has been applied success-
fully for grouping functionality. The service components 
usually rely on operational systems for their implementa-
tion (e.g. custom applications or software packages,  
‘legacy’ in a positive sense). 

This is a major feature of an SOA: the architecture is 
achieved in an evolutionary way, evaluating and migrating 
the existing landscape (or particular business areas) into an 
SOA in a stepwise manner. Each step can leverage its own 
benefits (higher reuse, faster time-to-market, lower devel-
opment / maintenance effort, etc.). 

 

2. SOA Migration 
Migration in IT means the 
move to a new technical envi-
ronment, mostly for business 
reasons and for fulfilling (new) 
non-functional requirements. A 
software system is typically 
migrated in one or more as-
pects: to a different data man-
agement, communication, 
transaction, programming, or 
user interface environment (ac-
cording to [Sneed et al. 2005]).   
In addition, [Gimnich/Winter 
2005] point out ‘migration 
types’ (dimensions) that can 
also apply in combination:  
migration of architecture, de-
velopment environment, system 
software and hardware. The au-

thors have sketched a sample SOA migration project, which  
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is – of course – an architecture migration but additionally 
entails introducing new tools into the development environ-
ment and new products for service monitoring, but no hard-
ware changes. 
[Channabasavaiah et al. 2004] show that SOA migration can 
help solve some of the application software problems we 
still face today: complexity, redundant and non-reusable pro-
gramming, and multiple (point-to-point) interfaces. From 
their experience, an architecture migration into SOA is based 
on the following key requirements: 

• Leverage existing assets: Existing systems (or assets 
from them) need to be included in the targeted SOA. 
They provide benefits such as suitability, efficiency, and 
stability. Often, this entails transforming existing assets 
but also, tactically, encapsulating and integrating exist-
ing assets is desirable. 

• Support all required types of integration: Integration 
on user interaction (e.g. portals) level, application con-
nectivity, information integration, process integration; 
potentially supported by design for integration and new 
component models such as SCA [SCA 2005].  

• Allow for incremental implementation and migra-
tion of assets:  Reduced migration complexity, plus the 
capability to produce incremental return-on-investment.  

 

3. Project Examples 
Let us consider two projects which materialize different ap-
proaches to SOA requested by their respective top-level 
management. Project 1 (in the finance industry) follows a 
top-down approach to service-modeling and selective im-
plementation of services. Project 2 (in manufacturing) fo-
cuses on a bottom-up analysis of existing systems and the 
breadth of service delivery. Both projects make use of the 
same service modeling method, tailored to specific needs.      
 

4. Service Modeling Support for Migration 
Industrial-strength methods to model services are used by 
combined business and IT teams and provide important 
quality aspects in SOA implementation [Gimnich 2006]. Our 
method combines a generally top-down driven SOA design 
with bottom-up elements (application portfolio assessment 
and program understanding techniques).  
In this approach, the business domain for SOA migration is 
analyzed using Component Business Modeling (CBM) or 
other methods for defining the business competencies in 
non-overlapping, largely stand-alone Business Components, 
while documenting their support to the business processes.  
These business components provide a good starting point for 
designing services: each component has a set of consumed 
and offered services that are provided by other business 
component. Now the processes that use these business ser-
vices can be decomposed, and the service candidates are re-
fined. A second technique (goal-service modeling) provides 
further top-down and also middle-out support: looking at the 
business goals, sub-goals and key performance indicators to 
be achieved by the intended services. A third technique pro-

duces service candidates by analyzing existing assets (e.g. 
programs, APIs, transactions) already used in the domain. 
These three techniques are combined and complete the ser-
vice identification. After this, service exposure decisions 
are made, and the resulting services then go into the speci-
fication and realization decisions phases. The latter phase 
includes analyses on whether a particular service should be 
based on existing assets – potentially by wrappering and in-
tegrating a legacy function or by transforming legacy –, 
or purchased on the market, or custom-developed. 
The SOA design method used is called SOMA (Service 
Oriented Modeling and Architecture) [Arsanjani 2004]. 
 

5. Migration Planning and SOA Governance 
Within each company, a specific SOA Roadmap needs to 
be defined, including all sub-projects to be performed in the 
SOA transition. A governance framework is established for 
the roles & responsibilities (e.g. design authority) involved 
in the transition, including the various migration tasks. 
Wile Project 2 tends to have a stronger starting point for the 
technical migration tasks than Project 1, the business goals 
and the organizational aspects of the migration must also be 
met. So the method use is extended for business alignment 
and completeness ‘checks’ in the overall approach.    
 

6. SOA Migration Tooling 
The above-mentioned methods, in particular the CBM and 
SOMA approaches have to be supported as widely as pos-
sible in the development environment. One example im-
plementation is the SOA Integration Framework (SOA-IF) 
used by IBM in a number of projects. 
For legacy inclusion, support is required at least for analyz-
ing existing assets (e.g. by interfacing the WebSphere Stu-
dio Asset Analyzer). Support in the legacy transformation 
decisions and actual transformation can be achieved using 
dedicated tools (e.g. Asset Transformation Workbench).  
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