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Different approaches for
representing SPL variability in

scenarios have been
proposed.



However
existing assessments of those techniques are too informal, do not

consider relevant attributes, or compare just two techniques.



This collaboration aims to

Compare different approaches...

◮ Textual based: PLUSS, MSVCM

◮ Graphical based: Model Templates, VML4RE

regarding different quality attributes

◮ modularity

◮ stability

◮ expressiveness



Agenda

◮ Study settings

◮ Evaluated techniques

◮ Criteria

◮ Initial results



Case study





Study phases

◮ Specification of a base version of the CMS product line

◮ Evolution of the specifications, according to 4 “change requests”

◮ Alignment of the specifications

◮ Quantitative and qualitative assessments



Main constraint of the case study



Study change history

◮ V1

◮ Capture witness report
◮ Assign missions to internal and external resources
◮ Super Observer and Rescue missions
◮ . . .

◮ V2: V1 + Log details

◮ V3: V2 + Remove Obstacle details

◮ V4: V3 + Helicopter Transport details
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PLUSS



(MSVCM) Common behavior...



(MSVCM) separated from variant behavior...



(MSVCM) + an independent configuration knowledge



Model Templates

System instructs First Aid

Worker to bring the victim to the most 

appropriate hospital.

Hospital Resource System transmits 

victim’s medical history information 

to System.

System notifies First Aid Worker

of medical history of the 

victim relevant to his injury.

System requests victim’s medical 

history information from all connected 

Hospital Resource Systems.

First Aid Worker transmits

injury information of victims

to System.

First AidWorker notifies 

System that he has dropped  

the victim at the hospital.

System updates crisis record

with the sent injury 

information.

First Aid Worker determines

victim’s identity and 

communicates it to System.

First Aid Worker informs

System that he has 

completed his mission.

<<not Medical Services>>

<<Medical Services>>

<<Medical Services>>

<<Medical Services>>

<<Medical Services>>

<<Medical Services>>



(VML4RE) Base specification...



(VML4RE) separated from variant behavior



(VML4RE) + an independent configuration knowledge

variant for MedicalServices {
connect (‘‘SC07::ATV01’’,‘‘ADV01::ATV01’’);
connect (‘‘ADV01::ATV03’’, ‘‘SC07::ATV04’’);

}
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Modularity

◮ Feature scattering (Degree of Scattering metric)

◮ Scenario cohesion (Degree of Focus metric)



Stability

a) Specifications
Number of steps and scenarios that had been changed or introduced
in each version of the case study.

b) Configuration

Number of configuration items that had been changed or introduced in
each version of the case study.



Stability

c) Composition - VML4RE and MSVCM

Number of composition items that had been changed or introduced in
each version of the case study.

variant for and (Mission, LOG) {
connect (LOG, SC6);
connect (LOG, SC6-FINAL-NODE);
connect (LOG, SC07 );
connect (LOG, SC7-FINAL-NODE);
connect (LOG, SC09 );
connect (LOG, SC9-FINAL-NODE);

}



Expressiveness

a) Composition

Notion of reachability— the ratio between the number of
matched join points and the number of composition items.

b) Configuration knowledge

Number of tokens required to detail the configuration
knowledge.
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Feature scattering



Scenario cohesion



Stability of the compositions



Expressiviness of the compositions


