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1 PATTERN ID-CARD 

 

 

 

Name Enterprise SOA 

Abstract This pattern describes the 
characteristics of a SOA infrastructure 
specifically designed to support 
enterprise service-based applications. 

Level Top-Level 

Type Functional 

Key Concerns Services, Messaging, Discovery, 
Composition, Presentation, Management, 
Security and Resource 

Credits WP2 

Contact Debora Desideri (Debora.Desideri@eng.it) 
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2 PROBLEM DESCRIPTION  

The current market context is characterized by continuous growth, rapid 
changes and product and service innovations that requires enterprises to 
respond rapidly to adapt their business processes. The success of an enterprise 
is, then, tied to its ability to suddenly embrace new business requirements. This 
ability is mostly related to IT. Agility and adaptability of IT systems are the 
most pressing issues of contemporary IT. 

Traditionally, business processes have been designed within the boundaries of 
an enterprise, or even within the different business units of an enterprise. In 
these kinds of scenarios one sees a much higher degree of uncertainty, a much 
more frequent change in terms of participants and their roles, and a constant 
evolution of the types of interaction required. In the business side, this was 
mainly driven by the growing need of enterprises to increase flexibility with 
respect to changes in their own business processes and how they interact with 
partner companies. As a result, enterprises need to factor the system in 
reusable functionality and make it easier to compose them to meet business 
requirements. This requires to have self-contained functionality that are as 
much independent as possible from other functionality. When functionality 
grows, it becomes a fundamental issue to well design, organize  and share 
them to help their effective reuse. 

For these types of ñin-fluxò operations, a loosely coupled architecture is required 
because it helps to reduce the overall complexity and dependencies. Such an 
architectural style makes the application landscape more agile, enables quicker 
change, and reduces risk. The concept of service-oriented architectures aims at 
providing exactly these types of features.  

Especially in the B2B (Business to Business) world where business entities 
must be able to interact independently, loose coupling becomes more and more 
important. The relationships between business partners often change rapidly ï 
alliances are formed and cancelled, and business processes between trading 
partners are adapted to new market requirements. Two companies that are 
partners in one market segment may be competitors in another market 
segment. Therefore, it is essential that the underlying IT infrastructure reflects 
this need for flexibility, independence and especially security. It must also 
embrace the fact that most IT landscapes are heterogeneous by nature. 
Interoperability of these heterogeneous systems is basically the main challenge 
of a service-oriented Architecture. 

Software coupling can happen on many different levels. Starting from actual 
physical coupling (a direct physical link is required vs. Physical intermediary), 
through type system (interface semantics vs. payload semantics) up to platform 
dependencies (Strong OS and programming language dependencies vs. OS- 
and programming language independent). 

When making architectural decisions, one must carefully analyze the 
advantages of the level of coupling. Within in the scope of a single business unit 
for example, a high degree of loose coupling may not be as important as in B2B 
scenarios. However, in most cases, the increased flexibility achieved through 
loose coupling comes at a price, due to increased complexity of the system. 
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Thus, the building of such loosely coupled systems usually requires a high level 
of technical expertise. If the system is often rearranged, however, loose 
coupling will pay off in the long term. 

A modern architecture must be able to embrace several technologies and 
concepts. Heterogeneity must be understood as a fundamental fact that cannot 
be fought but instead must be managed. Enterprise SOAs try to overcome 
those problems mentioned. Thus, the following descriptions capture a 
reoccurring pattern of the design of an Enterprise SOA infrastructure that has 
been considered to be useful. This pattern however is described on a very 
abstract and high level and thus can not be seen as a design specification that 
directly allows for an implementation of the system. 

Starting from the identification of the functionalities of such an infrastructure, it 
provides a description of its architecture in terms of software components. Then 
it shows how these functionalities have been decomposed and allocated to 
each of them.  

This pattern has been developed at this level of abstraction to enables the 
creation of several different patterns that specialize it and provide more specific 
architectural solution for such an infrastructure. 

So the main architectural choices that can be evaluated for this pattern 
concerns the way the functionalities of the infrastructure have been 
decomposed and assigned to the internal components. The evaluation of more 
specific architectural choices will be on charge of more specific (refining) 
patterns.  
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3 FUNCTIONAL REQUIREMENTS  

Here after a subset of the conceptual model is reported. The defined concepts 
are necessary to the description of the functional requirements. These are here 
reported because they are not completely covered by the current version of the 
NEXOF Conceptual Model. Once the model will be completed and 
consolidated, this part could be also removed from this section.  

The following diagrams are used to introduce the basics concepts and their 
relationships before providing their textual definition. 

 

 Service: a service is an action performed by one Entity that fulfils the 
request of another Entity1 

 Software Service: a software service is defined as a Service in which the 
interaction between the two entities is mediated by Agents. 

 Entity: an entity is a person or organization.  

 Agent: an agent is a running program acting on behalf of an Entity, i.e. 
the owner. 

 Provider Agent: a provider agent is an Agent that is capable of and 
empowered to realize a Software Service on behalf of its owner. 

                                            
1
  It is important to highlight that the interpretation of ñto fulfil the requestò is context dependent, i.e. 

it is not fixed by this definition. In particular, it covers both the case when it means it matches the goal of 
the requester entity (subjective interpretation) and the case when it means it matches an agreed 
contract/SLA (objective interpretation). 
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 Requester Agent: a requester agent is an Agent that interacts with a 
Provider agent to consume a Software Service. 

 Provider Entity: a provider entity is an Entity that provides Services 
directly or by means of an owned Provider Agent. 

 Requester Entity: a requester entity is an Entity that consumes Services 
directly or by means of a Requester Agent. 

 Agent Description: an agent description contains all the information 
concerning the Agent, such as its endpoint and the description of all 
Services that it can realize. 

 Service Description: a service description represents all the information 
about a Service such as information about the Provider Entity, how to 
use it, what it does, and other things concerning SLA. 

 

 Service Component Specification: a service component specification 
(sometimes referred as Programming Model, e.g. W3C Web Services, 
SCA, CORBA, .NET, etc.) is the set of formal constraints that must be 
satisfied by a Service Component in order to be distinguished by a 
generic Software Component. 

 Software Component: a software component is a software artefact, e.g. 
source/binary code. It is the implementation of an Agent. 

 Service Component: a service component is a Software Component that 
is compliant to the Service Component Specifications supported by the 
NCI. It is the implementation of a Provider Agent. Service components 
are parted into two types: Simple Service Components and Process 
Service Components. 

 Simple Service Component: a simple service component is a Service 
Component that is realized without composing other Service 
Components within the NCI (see Process Component). 
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 Process Component: a process component is a Software Component 
that is realized through the composition of other Service Components 
within the NCI. Note that a process component does not always 
implement a Software Service (see Process Service Component), i.e. it 
can be a software application implemented through the composition of 
Software Services. 

 Process Service Component: a process service component is a Process 
Component that is also a Service Component. 

 Connector Component: a connector component is a Software 
Component that only integrates and enables the access to external 
legacy applications functionality.  

 Connector Service Component: a connector service component is a 
Connector Component that is also a Simple Service Component, i.e. it 
makes external legacy application compliant to the service component 
specification supported by the NCI. 

 UI Component: a UI component is a Software Component that 
implements Agents that enable human-users to interact with other 
Agents within the NCI. 

The following use-case diagram shows the functional requirements that this 
pattern 
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meets.

 

Figure 1: ESOA functional requirements 

 

 createComponent: this functionality enables the creation of Software 
Components. In particular it includes the creation of ServiceComponents. 

 deploy: this functionality deploys a Software Component, i.e. it allocates 
the computational resources of the NCI to make the component ready for 
its execution.  

 undeploy: this functionality un-deploys a Software Component, it frees 
the computational resources of the NCI needed for its exectution. 

 startAgent: this functionality puts into running a Software Component. 
These running components are named Agents and more than one Agent 
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can correspond to the same component. An agent is named Provider 
Agent when it is implemented by a Service Component, i.e. it is in charge 
of realizing Software Services. 

 stopAgent: this functionality ends the running-state of an Agents, i.e. it 
kills it (the agent will not exist any longer). 

 sendMessage: this functionality enables the realization of Software 
Services, i.e. it allows them to take place. In particular, this functionality 
enables an Agent to interact with a Provider Agent, by means of 
message exchanges, to access and consume the Software Services 
offered by the latter. 

 find: this functionality enables the retrieval of the description of the 
Provider Agent (Agent Description) that realizes a specific service. The 
Agent Descriptions that are returned by this functionality are among 
those that have been registered, i.e. those that are into the catalogue of 
Agent Descriptions (see the register functionality). The selection criteria 
used to select the Provider Agents to be returned are based on 
information that describes the service they realizes (Service Description). 

 register: this functionality enables the publication of Agent Descriptions, 
i.e. it allows the NCI to populate the correspondent catalogue. These are 
organized into the catalogue according with information that describes 
the services a Provider Agent realizes (Service Description). 

 getMonitoringData: this functionality returns the data of the system that 
have been monitored. 

 subscribeEvent: It allows an agent to subscribe its interests to a type of 
Event. The client will be notified every time an Event of that type occurs. 

 configureMonitoringPolicy: this functionality allows to configure the 
monitoring policies and features of the Enterprise SOA infrastructure and 
business components. 

 configureComputationalResources: It allows to configure the 
computational resources of the infrastructure, i.e. the computational 
nodes (CPU, RAM, é), the storage, and the network. 

 assignComputationalResources: It allows to assign the computational 
resources to the different components of the NCI. 

 authenticate: It allows the authentication of the users of the system. 

 configureESB: It allows to configure the enterprise service bus 
component. 
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4 NON-FUNCTIONAL QUALITIES (QUALITY ATTRIBUTES ) 

Here after a table to summarize the quality attribute the pattern affects. 

Build-ability + 

Portability + 

Modifiability / Extensibility + 

Interoperability + 

4.1 Rational  

This pattern describes a service-based enterprise infrastructure at a very high 
level. As mentioned above the main architectural choices that can be evaluated 
for this pattern concerns the way the functionalities of the infrastructure have 
been decomposed and assigned to the internal components. The evaluation of 
more specific architectural choices will be on charge of more specific (refining) 
patterns.  

This pattern makes three main architectural choices, all related to the 
decomposition of functionalities according of the idea of separation of concerns: 

1. The implementation of the functionalitiesô logics have been separated 
from the usage of the computational resources needed for their 
execution 

2. The implementation of the crosscutting aspects, such as management, 
monitoring and security have been clearly separated from the core 
functionalities and assigned to different components.  

3. The implementation of the core functionalities such as interaction, 
discovery and execution have been clearly separated and assigned to 
different components. 

A general evaluation that applies to previous architectural choices concerns the 
build-ability quality attributes of the overall designed system. In fact the 
decomposition depicted by the pattern enhances the independency of the 
components by clearly separating their roles and reducing their inter-
communications. It follows that the construction process of the system results 
simplified and more efficient (easy of creation). 

The first architectural choice (1) improves modifiability and, in particular, the 
portability of the system on different computational platforms. In fact, the 
pattern shows that the functionalities to manage the computational resources 
are assigned to one single component, the Computational Resource 
Management Tool. It follows that, in order to port the system on another 
platform, it is only sufficient to modify such a component without affecting any 
other component. 

The second architectural choice (2) also improves modifiability and, in 
particular, the extensibility of the system. The assignment of cross-cutting 
functionalities to specific components makes economic the modification or 
adding of new security, management and monitoring policies. This means that 
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these changes mainly affect the correspondent component and minimize their 
impacts on the other parts of the system. 

The third architectural choice (3) affects different quality attributes. In particular 
it improves the extensibility and evolvability by enabling the support to different 
service technology only by extending the runtime tool and thus also improving 
the maintainability. Moreover the centralization of the communication stuff by 
means of the ESB Tool improves the extensibility by making simpler the 
support to new communication protocols and also enhances the 
interoperability with other systems by abstracting the communication interface. 
Note that the centralization of the communication policies is only logical. This 
means that it does not have to be considered a bottleneck of this design since 
performances and reliability, for instance, can be addressed and improved by 
the architecture that will be adopted for this specific component. 

 

 
































































