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1 Introduction 
This document defines a UML-profile as an extension for modelling service-oriented 
architectures. It adapts the UML metamodel as defined in the specification document 
[OMG03] by stereotypes for service-oriented architectures. 

1.1 Status of this document 
This is the first version of this document. 

 

1.2 Overview Service-Oriented Architectures 
 

Figure 1: Service-Oriented Architectures 

 

Service-oriented architectures involve three different kinds of actors: service providers, 
service requesters and discovery agencies. The service provider exposes some software 
functionality as a service over a network to its clients. In order to allow requesters to access 
this service, the provider has to publish a  service description. 

Since service provider and service requester usually do not know each other in advance, the 
service descriptions are published via specialized discovery agencies. They categorize the 
service descriptions and deliver them in response to queries issued by service requesters. As 
soon as the service requester has retrieved a service description meeting its service 
requirements, it can use it to interact with the service. 

Service-oriented architectures are typically highly dynamic and flexible: Components and 
services are only loosely coupled and communicate according to standardized protocols; 
interface specifications are exchanged at run-time and, thus, clients can replace services at 
run-time. This might be advantageous if a new service provides a better alternative to the 
former one concerning functionality or quality of service. Or, it might become necessary for 
self-healing purposes, e.g., if a service is not reachable any longer because of network 
problems. 
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2 Stereotype Definitions 
Stereotypes define how existing metaclasses are extended and enable the use of platform 
specific elements and notations in the extended models. The following figure defines the 
stereotypes of the SOA profile including the metaclasses they extend. 

Figure 2: Stereotypes and their base classes 
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3 Stereotype Notations 
The following table assigns appropriate notations to the above defined stereotypes. In the 
default case, the stereotype label is attached to the notation of its base class. 

Figure 3: Stereotypes and their notation 
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4 Relation to the SOA-Architectural Style 
The above defined profile can be used to provide a concrete syntax to architectural models 
that follow the SOA-specific architectural style defined in [BHTV03]. 

In order to define the relationship between syntax and semantics, the following tables 
enumerate all elements defined in the type graph of the architectural style and assign a class 
of the UML 2.0 metamodel plus the UML profile for SOA to each element. 

Since UML distinguishes between instance-level and prototypical-level models, while the 
architectural style does not, there are in some cases two slightly different options for the UML 
element. 

The third column of the tables exemplifies how to depict the chosen UML element. 

Figure 4: Relating architectural style elements and UML elements (I) 

 

BasicComponents::Component stereotyped by 
SOA::DiscoveryService

DiscoveryService

ServiceInstance

BasicComponents::Component stereotyped by 
SOA::Service

Service

If used on the prototype-level:
InternalStructures::Prototype stereotyped by SOA::Service

If used on the instance-level:
Kernel::InstanceSpecification stereotyped by SOA::Service

If used on the instance-level:
Kernel::InstanceSpecification
stereotyped by SOA::DiscoveryService

DiscoveryServiceInstance

If used on the instance-level:
Kernel::InstanceSpecification

ComponentInstance

If used on the prototype-level:
InternalStructures::Prototype
stereotyped by SOA::DiscoveryService

If used on the prototype-level:
StructuredClassifier::Property

BasicComponents::Component

Notation defined by element of UML 2.0 
metamodel plus UML Profile for SOA 

ExampleElement of 
Architectural Style
Component

BasicComponents::Component stereotyped by 
SOA::DiscoveryService

DiscoveryService

ServiceInstance

BasicComponents::Component stereotyped by 
SOA::Service

Service

If used on the prototype-level:
InternalStructures::Prototype stereotyped by SOA::Service

If used on the instance-level:
Kernel::InstanceSpecification stereotyped by SOA::Service

If used on the instance-level:
Kernel::InstanceSpecification
stereotyped by SOA::DiscoveryService

DiscoveryServiceInstance

If used on the instance-level:
Kernel::InstanceSpecification

ComponentInstance

If used on the prototype-level:
InternalStructures::Prototype
stereotyped by SOA::DiscoveryService

If used on the prototype-level:
StructuredClassifier::Property

BasicComponents::Component

Notation defined by element of UML 2.0 
metamodel plus UML Profile for SOA 

ExampleElement of 
Architectural Style
Component

ClientClient

TravelAgency
«service»
TravelAgency
«service»

c:Clientc:Client

c:Clientc:Client

t:TravelAgency
«service»

t:TravelAgency
«service»

t:TravelAgency
«service»

t:TravelAgency
«service»

d:DiscoveryEngine
«discovery»

d:DiscoveryEngine
«discovery»

d:DiscoveryEngine
«discovery»

d:DiscoveryEngine
«discovery»

DiscoveryEngine
«discovery»

DiscoveryEngine
«discovery»



- 6 - 

Figure 5: Relating architectural style elements and UML elements (II) 

 

Figure 6: Relating architectural style elements and UML elements (III) 
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Figure 7: Relating architectural style elements and UML elements (IV) 

 

5 Example Diagrams 
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Figure 8: SOA-specific component diagram 

 
The details of the port types and the provided and required interfaces are defined by class 
diagrams (partially shown in  
Figure 9). The class diagram also contains stereotyped associations which define types for 
connectors that are available to connect different port types. 

 
Figure 9: SOA-specific class diagram 
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affected elements. In our case, reconfiguration operations include the creation of new 
connections among the components. The communication aspect is added to the collaboration 
diagram by assigning the messages to the connection symbols. Numbers are used to define the 
ordering of the messages. 

The shown specification artefacts like service descriptions and service requirements are 
required to enable the SOA-specific capability of dynamic service discovery. 

 

 
Figure 10: SOA-specific collaboration diagram 
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