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Contents

• Configurator Development Lifecycle

• Debugging Configuration Knowledge Bases
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Motivation

• Increasingly large and complex 
configuration knowledge bases

• Requirements:
• Integration into standard software 

development processes

• Automated testing and debugging
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Configurator Development Process



5

Knowledge Engineering for Configuration Systems

UML Configuration Model
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UML Configuration Model: Constraints
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UML Configuration Model: 
Formalization of Product Structure
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UML Configuration Model: 
Formalization of Constraints
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Engineering of CKBs

Goal: Automated testing & debugging of constraint sets
Approach: 

– induce conflicts in the constraint set
– resolve the conflict sets using model-based diagnosis

Result: minimal diagnoses for constraint sets.

?

?
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Diagnosing Constraint Sets: Approach
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Diagnosing Constraint Sets: Example
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c4: rr=>9%  wr=high
c5: rr=>6-9%  wr<>low  wr<>medium

c
3

c3
(t1 ok)

2={c5, c3}

but are: 
inconsistent

CS1c
5

c5 (t2 ok)

c
2

CS2

1={c5, c2}

c2 
(t1 ok)

Constraints:

Test cases:

c
2

c
3

CS2

Conflict Sets (CSi)

c
5

CS1



12

Knowledge Engineering for Configuration Systems

Diagnosing 
Constraint Sets: Example

V={v1,v2,v3,v4}
dv1=[1..4], dv2=[1..4], dv3=[1..3], dv4=[1..2]
c1: v1 > v2

c2: v3 > v1

c3: v3 = v1

c4: v4 < v3

c5: v3 > v2

c6: v4 < v1

c7: v4 <> v2

Conflict Set CS = {c1, c2, …, cq}  C s.t. 
CS inconsistent. 

Minimal (CS):  CS’ with CS’  CS.

Diagnosis   C: C -  consistent.

Solution?
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Exercises

1. Is it possible that positive test cases can interfere 
with each other (explain why)?

2. Is it possible that negative test cases can interfere 
with each other (explain why)?

3. Is it possible that positive and negative test case can 
interfere with each other (explain why)?

4. Given the following set of constraints AC={x1=1, 
x2=2, x3=x4, x3>x2} (dom(xi)=[1,2,3]) and a set of 
positive test cases T={x1=2, x3=2}. Determine the 
complete set of minimal conflicts and all 
corresponding diagoses.
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Thank You!
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