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What to model? 

 Characteristics of distributed real-time 
applications on service oriented 
infrastructures. These may include 
information about:

 the application itself: parameters, workflow, 
configurations, QoS

 application components: parameters, 
configurations

 links between components
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Our approach

 Use UML modelling tool

 Develop a UML profile for modelling IRMOS scenarios

 PapyrusUML was chosen
 Supports all required diagram types we need

 Class Diagram/Composite Structure
 State Machine Diagram
 Activity Diagram

 Open Source
 Free
 Availability
 Extensibility
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Our approach

 UML Standard means what we do (i.e. transformations, 
methodology, et al) should be applicable to other UML tools
 Enterprise Architect
 MagicDraw
 Etc.

 Use MOFScript to transform the UML models into an XML 
representation (model to text transformation).

 MOFScript supports generation of implementation code or 
documentation from models. It provides a metamodel 
independent language that allows to use any kind of 
metamodel and its instances for text generation.
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Modelling applications and 
components in IRMOS
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The ASCD4UML profile

 A UML profile provides a generic extension mechanism for 

customizing UML models for particular domains.
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ASCD

Describes an Application Service Component

Holds a set of parameters that make sense for 
the ASC developer

 Name

 Type

 Range

 Enumerations
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ASCD

 Specified using UML class diagrams with the 
ASCD stereotype. 
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ASCD instances

 Specified using UML class diagrams

 The ASCD can be viewed as defining the 
Schema for ASCD instances

 Actual values are set for the parameters 
according to the ”schema” defined
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ASCD instances 
(QoS constraints)

 Specification of QoS values for application component parameters
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ASCD instances 
(computing resources)

 Specification of the computing resources 

required by the components (e.g. CPU 

speed needed) 
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Application model

 Describes the ’topology’ of the application 
(components involved, links between them) and 
application parameters.

 Specified using UML composite structure diagrams. 

 Includes a workflow description (UML activity 
diagram) and specifications for the components in 
the context of the application (e.g. CPU speed 
needed) 
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Application model
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Component network links 

 Specification of QoS for component network links
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Application workflow
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Application instances

 Specified using UML composite structure 
diagrams. ASCD instances are assigned to 
‘slots’ in the application specification.
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Application Service Level 
Agreement (A-SLA)

 Application definition wrapped in WS-Agreement container (agreement between 
a service provider and a service consumer about the terms in which the consumer 
will use the application)

 Starting point is the A-SLA template  - a document that describes the application 
with some parameters left open for the user and the application provider to agree 
on (for example application completion time and application cost). When all the 
necessary parameters have been agreed it becomes an A-SLA.

 Conceptually the A-SLA will contain information about:
 Identification
 ASCD instances
 Application level parameters and ASCD parameters
 Workflow

 Some of the information will be automatically transfered from the UML model 
through a transformation.
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A-SLA template
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Summary

 UML profile and WS-Agreement specification for 
modeling the characteristics of distributed real-time 
applications on service oriented infrastructures.

 These specifications allow the creation of models 
containing a set of information enabling a SOI to use 
applications and their components regarding service 
level agreements, resource reservation, 
configuration, control, monitoring, benchmarking 
and modeling. 
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Thank you!

Further Information
http://www.irmosproject.eu
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