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1 PATTERN ID-CARD 

 

 

 Name Designer and Runtime Tools for E-SOA 

Abstract This pattern is a refinement of the Enterprise 
SOA pattern and focus on some of the 
architectural choices described into the top 
level pattern. In particular, it focus on the 
functionalities provided by software 
components that are responsible for the 
design of software artefacts and their 
execution. The pattern starts from these 
subset of software components and 
functionalities provided by the Enterprise SOA 
pattern and describes how they are 
decomposed according to the kind of software 
artefact to be designed or executed. The 
architectural choices made by this pattern 
describes a part of the SOA infrastructure at a 
very high level of abstraction and can be 
specialized to realize more specific 
architectural solutions. 

Level Abstract 

Type Functional 

Key Concerns Services,  

Presentation,  

Composition,  

Management 

Credits WP2 

Contact Antonio De Nigro (antonio.denigro@eng.it) 
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2 PROBLEM DESCRIPTION  

While conceiving an Enterprise SOA, a software architect deals with the 
provisioning of facilities that enables the creation and the execution of software 
artefacts. It is important to recognize that the software artefacts can have very 
different distinctiveness according to their nature. For example, business 
processes are realized through the composition of functionalities provided within 
or outside the enterprise, while graphical front-ends enabling the user 
interaction are realised by mean of graphical widgets. 

By considering a comprehensive scenario that an Enterprise SOA have to 
manage, it becomes clear that different software artefacts with very different 
features are involved. Indeed, the following questions are commonly addressed 
in a typical Enterprise SOA: how to compose the services existing within the 
enterprise and external to it? How to provide new services? How to integrate 
external (legacy) applications? How to enable graphical user interaction? 

The answer to these questions helps to capture the peculiarity of the software 
artefacts involved. Indeed, a user who want to create a business service, would  
likely compose existing services by using tools enabling the discovery of 
services and their composition to create a design that implements its business. 
A user who want to create a new service would likely use typical programming 
languages and development environments. A user who have to integrate a 
legacy application expects to have tool that enables the adaptation of data 
formats and the protocols used to exchange data. Finally, a user who want to 
create a graphical front-end, needs a graphical tools that allows the composition 
of graphical widget. 

Thus, it is important to take apart the different software artefacts involved and 
the Enterprise SOA must take into consideration the peculiarity of each of them 
when providing design tools and runtime environments. 

 



   

NEXOF-RA Å FP7-216446 Åtemplate version 2.0Å Designer and Runtime Tools for E-SOA Å Version 1.01 Å Page 6 of 42 

  

3 FUNCTION AL REQUIREMENTS  

Here after a subset of the conceptual model is reported. The defined concepts 
are necessary to the descriptions in the scope of this document. 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 diagram in Figure 1 introduces some actors involved into the scenarios 
describing the functionalities, the components and their relationships before 
providing their textual definition. 

 

Figure 1 Agents 

 

į Agent1: This definition is provided by the Enterprise SOA pattern. 

į Provider Agent2: This definition is provided by the Enterprise SOA 
pattern. The provider agent is implemented by a Simple Service 
Component. 

į Process Agent: a process agent is an Agent implemented by a Process 
Component. 

į Process Provider Agent: a process provider agent is both a Provider 
Agent and a Process Agent and it is implemented by a Process Service 
Component. 

į UI Agent: a UI agent is an Agent implemented by a UI Component. 

į Connector Agent: a connector agent is an Agent implemented by a 
Connector Component. 

                                            
1
 The definition  is reported here from Enteprise SOA pattern for convenience of the reader ñan agent is a 

running program acting on behalf of an Entity, i.e. the owner.ò 

2
 The definition  is reported here from Enteprise SOA pattern for convenience of the reader ña provider 

agent is an Agent that is capable of and empowered to realize a Software Service on behalf of its owner.ò 
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į Connector Provider Agent: a connector provider agent is both a Provider 
Agent and a Connector Agent and it is implemented by a Connector 
Service Component. 

The use-case diagram in Figure 2 shows the functional requirements that this 
pattern meets. 

 

Figure 2 Functionalities provided by the Designer and Runtime Tools for ESOA 

 

į createSimpleService: this functionality enables the creation of Simple 
Service Components. 

į integrateLegacy: this functionality enables the integration of Legacy 
Applications. This functionality is based on the usage of Connector 
Components within the NCI . It can also imply the creation of new 
Connector Components, if these are not already available in the NCI . If 
a Connector Component is compliant to the Service Component 
Specification supported by the NCI , then it is a Connector Service 
Components, i.e. implementations of services.  

į createUI: this functionality enables the creation of UI Components. 

į createProcess: this functionality enables the creation of Process 
Components. 

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

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

į startAgent: this functionality put into running a Software Component on 
the specific runtime according to the type of the Software Component, 
i.e. it creates an Agent implemented by that Software Component. 

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

į 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. 

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

į getLoggedData: this functionality collect monitoring data from the tools 
that must be monitored. 

į configureMonitoringPolicy: this functionality allows to configure the 
monitoring policies for the E-SOA infrastructure and for the business 
components. 
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4 NON-FUNCTIONAL QUALITIES (QUALITY ATTRIBUTES ) 

Buildability  + 

Availability + 

Maintainability (Extension of 
capability) 

+ 

Throughput + 

Reusability + 

Usability - 

Resource Efficiency - 

 

4.1 Rational 

This pattern is a refinement of the Enterprise SOA pattern and focus on some of 
the architectural choices described into the top level pattern. In particular, it 
focus on the functionalities provided by software components that are 
responsible for the design of software artefacts and their execution. 

The pattern starts from these subset of software components and functionalities 
provided by the Enterprise SOA pattern and describes how they are 
decomposed according to the kind of software artefact to be designed or 
executed.  

The architectural choices made by this pattern describes a part of the SOA 
infrastructure at a very high level of abstraction and can be specialized to 
realize more specific architectural solutions. 

All the architectural choices made by this pattern are related to the functional 
decomposition, and in particular: 

1. the implementation of the functionalities are clearly separated according 
to: 

a. design or execution of software artefacts, according to the 
Enterprise SOA pattern; 

b. the kind of software artefact to be designed or executed. In 
particular, they are separated according to four kind of software 
artefact, that are Simple Services, Processes, User Interfaces,  
Connectors to legacy systems. 

The functionalities are assigned to different software components. 

2. The implementation of the cross cutting functionalities related to 
management and monitoring aspects are assigned to different 
components. 

The decomposition proposed by this pattern aims to improve the buildability of 
the infrastructure. Indeed, applying the principles of ñseparation of concernsò 
and ñdivide and conquerò, the number of software components to realize the 
design and execution capabilities are augmented with respect to the Enterprise 
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SOA pattern, but each software component manages only one kind of software 
artefacts. Consequently, the complexity of the realization of the system is 
reduced. The applied decomposition of the software components reflect the 
separation of the four different kind of software artefact that an Enterprise SOA 
is interested to manage, already listed at the bullet 1b. Such a decomposition 
aims to reduce the interactions among the software components (loose 
coupling), and allows the parameterization of the system realization process. It 
results in a more efficient realization process that allows to reduce the cost and 
the time of the system development. 

The decomposition of the designer component impact negatively on usability. 
Indeed, the creation of software artefacts of different types requires the usage 
of different designer tools that likely could provide different techniques and 
design styles. On the other hand, a unique centralized designer component can 
provide an homogeneous and easy to use design environment. To improve the 
usability when the decomposition is applied, a presentation level could be 
introduced to provide homogeneous styles and techniques for the different 
designer components. Anyway, a presentation layer could augment the 
complexity of the realization of the system, resulting in a negative impact on the 
buildability of the infrastructure. 

Similarly, the decomposition of the runtime components impact negatively on 
the resource efficiency. Indeed, each runtime component is not aware of the 
operative status of the other runtimes and this can jeopardize the application of 
ad hoc resource allocation policies that allows the optimization of the resources 
usage. 

The first architectural choice (1) improve the availability of the system. Indeed, 
the breakdown of a runtime component or a designer component does not 
impact on the other software components that can continue to operate. The 
maintainability is improved as well being easier to localize potential bugs. 
Moreover, the performance and in particular the throughput is improved 
because the requests are distributed among more software components. 
Finally, the reusability of designer and runtime components is likely improved 
because they apply to a narrow set of software artefacts. 

The second architectural choice (2) improve the maintainability and in particular 
the extension of capability. Indeed, the requests concerning the management 
and the monitoring of the designer and runtime components are managed by 
two dedicated components. Thus, if such functionalities are enhanced or 
extended, this changes would likely affect only the dedicated management and 
monitoring components and not all the designer and runtime components. 
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5 ASSUMPTIONS 

This section describes the context where the proposed pattern is applicable.  

 

Figure 3 Functionalities required by the Designer and Runtime Tools for ESOA 

 

The diagram in Figure 3 shows the functionalities required by the DRT to the 
other parts of the system before it makes sense to apply the pattern.  

The proposed pattern is applicable in a context where the following 
functionalities are provided: 

į sendMessage: this functionality is required by the DRT to enables the 
realization of Software Services, i.e. it allows them to take place by 
means of message exchanges. In particular, the DRT ask to the other 
parts of the system to mediate the exchange of messages. 

į find: this functionality is required by DRT to enable the retrieval of the 
descriptions of the Provider Agents (Agent Descriptions) that realizes a 
specific service. 

į isAuthorized: this functionality is required by DRT to check if the clients 
hosted on the DRT has the rights to access the functionalities provided 
by the DRT . 

į notifyEvent: this functionality is required by DRT to notify events to the 

clients that have subscribed their interest though the subscribeEvent  

method. 

į assignComputationalResources: this functionality is required by DRT 
to request the assignment of computational resources when needed by 
Agents or Software Components. 
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6 SOLUTION  

This pattern captures the distinctiveness of the different Software Components 
managed by the Enterprise SOA and provides a specific Designer Tool and 
Runtime component  for each of them. 

The Figure 4 shows the operations that the Designer&Runtime subsystem 
provides (IP_DesignerRuntime) to enable the external users or systems to 
interact with it. Similarly, the required operations (IR_DesignerRuntime) enables 
the subsystem to interact with external systems. In this diagram the 
Designer&Runtime subsystem is a black box and focus on its interfaces. 

 

Figure 4 Designer and Runtime subsystem and its provided and required 
interfaces 

The Designer&Runtime subsystem provides a set of components that enables 
the management of the different kind of Software Components that the 
Enterprise SOA is capable to manage.  

 

Figure 5 Components of the Designer and Runtime subsystem and their 
dependencies 

 



   

NEXOF-RA Å FP7-216446 Åtemplate version 2.0Å Designer and Runtime Tools for E-SOA Å Version 1.01 Å Page 13 of 42 

  

Such set of components is showed in Figure 5. It provides a global view on the 
designer tools, runtime components and other components that manages some 
cross cutting aspects, that are monitoring and management functionalities. 
Moreover, the diagram provides the relationship among these components to 
show that the working of a components can depends on the working of another. 

The following sections focus on each of these components to clarify what is the 
role of them into the infrastructure and which functionalities it provides. 

Moreover, it will be showed how they participate to realize the external 
functionalities of major interests. 

6.1 Components Descriptions 

The introduced components are described as follows: 

6.1.1 Service Designer Tool 

 

Figure 6 Service Designer Tool component and the provided and required 
interfaces 

The Service Designer Tool is the component that enables the user (Service 
Developer) to create Simple Service Components.  

The exposed operations are: 

Provided Operations 

į createSimpleService(): Simple Service Component  

The Service Designer Tool provides this operation to enable the creation 
of Simple Service Components. 

Required Operations 

į isAuthorized()  

The Service Designer Tool requires this operation from the other parts of 
the system to check if the client has the rights to access the 
functionalities provided by this component. 

 



   

NEXOF-RA Å FP7-216446 Åtemplate version 2.0Å Designer and Runtime Tools for E-SOA Å Version 1.01 Å Page 14 of 42 

  

6.1.2 Process Designer Tool 

 

Figure 7 Process Designer Tool component and the provided and required 
interfaces 

The Process Designer Tool is the component that enables the user (Business 
Process Developer) to create Process Service Components. This component 
requires the find() functionality to looks up for Service Components to be 
composed at design time. 

The exposed operations are: 

Provided Operations 

į createProcess(): Process Service Component  

The Process Designer Tool provides this operation to enable the creation 
of Process Service Components. 

Required Operations 

į find(query: Service  Description): Agent Description  

The Process Designer Tool requires this operation to look for Agent 
Descriptions at design time that are candidate to be composed 

į isAuthorized()  

The Process Designer Tool requires this operation from the other parts of 
the system to check if the client has the rights to access the 
functionalities provided by this component. 
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6.1.3 Legacy Integrator Tool 

 

Figure 8 Legacy Integrator Tool component and the provided and required 
interfaces  

The Legacy Integrator Tool is the component that enables the user (Service 
Developer) to adapt legacy systems to make them exploitable into the 
Enterprise SOA systems. The outputs of this component are Connector 
Components that can be executed within the NCI by the Connector Runtime 
component. 

The exposed operations are: 

Provided Operations 

į integrateLegacy(): Connector Component  

The Legacy Integrator Tool provides this operation to enable the 
integration of legacy systems. 

Required Operations 

į isAuthorized()  

The Legacy Integrator Tool requires this operation from the other parts of 
the system to check if the client has the rights to access the 
functionalities provided by this component. 

 

6.1.4 UI Designer Tool 

 

Figure 9 UI Designer Tool component and the provided and required interfaces 
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The UI Designer Tool is the component that enables the user (Service  
Developer) to create user interfaces for the Software Components available into 
the Enterprise SOA system. The outputs of this component are UI Components 
that can be executed by UI Runtime component. 

The exposed operations are: 

Provided Operations 

į createUI(): UI Component  

The UI Designer Tool provides this operation to enable the creation of UI 
Components. 

Required Operations 

į isAuthorized()  

The UI Designer Tool requires this operation from the other parts of the 
system to check if the client has the rights to access the functionalities 
provided by this component. 

 

6.1.5 Service Runtime 

 

Figure 10 Service Runtime component and the provided and required interfaces 

The Service Runtime is the component that hosts Provider Agents implemented 
by Simple Service Components. This component allows to deploy and undeploy 
Simple Service Components and to create or destroy Provider Agents that 
implements Simple Service Components deployed on it. Finally, it enables the 
hosted Provider Agents to receive messages from and send messages to other 
Agents. 

The exposed operations are: 

Provided Operations  

į sendMessage(a: Provide r  Agent, m: Message)  

It allows an Agent to send the Message m to the Provider Agent a 

running on the Service Runtime. 

į deploy(ssc: Simple Service Component)  



   

NEXOF-RA Å FP7-216446 Åtemplate version 2.0Å Designer and Runtime Tools for E-SOA Å Version 1.01 Å Page 17 of 42 

  

It allows to deploy the Simple Service Component ssc  into the Service 

Runtime. 

į undeploy(ssc: Simple Service Component)  

It allows to undeploy the Simple Service Component ssc  from the 

Service Runtime. 

į startAgent(ssc: Simple Service Component): Provider 

Agent .  

It execute the Simple Service Component ssc  by creating a 

correspondent Provider Agent running on the Service Runtime. 

į stopAgent(pa: Provider Agent)  

It stop the execution of the Provider Agent pa  running on the Service 

Runtime. 

į getLoggedData ()  

It returns the data logged by this tool. 

į subscribeEvent ( et: EventType )  

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

į configureMonitoringPolicy()  

It allows the monitoring tool to configure the monitoring policy for this 
component. 

Required Operations 

į sendMessage(a: Agent, m: Message)  

The Service Runtime requires this interface to forward the Message m 

sent by an Provider Agent running on it to the Agent a.  

į notifyEvent(e: Event)  

The Service Runtime requires this functionality to notify events to the 

clients that have subscribed their interest though the subscribeEvent  

method.  

į assignC omputational Resource s()  

This function is needed to assign computational resources to the different 
Agents that run on the Service Runtime. It must be provided from other 
parts of the system. 

į isAutorized()  

The Service Runtime requires this operation from the other parts of the 
system to check if the client has the rights to access provided 
functionalities of this component. 

 




















































