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Research Context

Multi-Stakeholder Distributed System (MSDS) 
[Hall-2002]

Nodes are designed, developed, and operated by distinct 
stakeholders

Stakeholders have limited knowledge about nodes developed by 
other stakeholder groups

Changes to system nodes are uncontrollable and likely lead to 
conflicts between stakeholders’ requirements

Example: Networks of web services

Provider of payment service has incentive to sell personal data 
about customer behavior

Web portal insists to ensure her privacy 



Framework for MSDS Requirements Engineering

A d a p t a t i o n

M o n i t o r i n gAn a l y s i s

S y n t h e s i s

Open System
(Runtime Components and Services)

Stakeholder Needs
(Interests, Values, Goals, Conflicts, Agreements)

Architecture Prescription
(Service and Component Specifications)

Solution Architecture
(Selected Services and Components, Configuration)

Customer: “Ensure privacy of personal data”

Payment Service Provider: “Maximize benefit”

Payment Service

Flight Booking Service

Payment Service CheatCard

Flight Booking Service Amadeus

CheatCard deployed at URL someurl.com
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Example

Understand variability at different levels/views 

Deal with different levels of abstraction 

Model dependencies between views

Architecture prescription Solution architecture

Runtime configuration

Stakeholder needs



Dealing with variability

Visualize variation points in 
i* models („?“)

Complement i* with
decision model

i* benefits
Visualize dependencies
Views for different concerns
Traceability

What is missing in i*
Constraints (e.g., between 
services)
Precise conditions under which 
services become active or 
inactive
Support for different types of 
decisions and cardinalities



Variation point: Travel service provider

Decision: typeOfTravelServiceProvider

Alternative values: flight, hotel, camping

Cardinality: 1:3

Layer: Architecture Prescription

i* element: Travel services provider

Relevance: always 

Constraints: if 
typeOfTravelServiceProvider==“camping” then 
whichTravelService=Amadeus

Decision: whichTravelService

Alternative values: Amadeus, TS

Cardinality: 1

Layer: Architecture Solution

i* element: Travel services provider

Relevance: typeOfTravelServiceProvider does 
not include camping 

Constraints: none



Complexity of decision tables tool support



Tool Support: Customizing the DecisionKing meta tool



Tool Support: Decision modeling in DecisionKing



ConfigurationWizard for 
design-time / runtime decisions



Illustrative Scenario

Automated adaptation of runtime configurations



Summary

Current status

Developing decision tables for TA example
Refining decision tables design

Using means-end link to describe variation points on i* models

Focus on monitoring and adapting
How to use models and decision tables to react to the system changes

Monitoring values are decisions!

Future work

Use of variability models in runtime service monitoring
Develop plug-in for ConfigurationWizard that integrates with service monitors

Integrating tools (based on i*ML)
REDEPEND: i* models

Decision King: variability models



End of Presentation

Thank you for your attention!

http://ase.jku.at/dopler
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