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Introduction

● Constraint-based configuration knowledge bases are changing 
over time

● Maintenance is time consuming and error prone
– Detect anomalies

– Understand anomalies

– Repair anomalies

● Different techniques to reduce the maintenance effort
– Recommendation

– Anomaly management

– Simulation

– KB evaluation
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Anomaly management

● Anomalies are patterns in data that do not conform to a well defined 
notion of normal behaviour [Chandola et al. 2009]

● Management = detection + explanation + repair
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Anomaly management: redundancy

● A constraint   is redundant, iff the removal of a 
constraint   from      leads to the same semantic, s.t.

                                             means that   is redundant

c
c KB

KB /{c } c

KB /{c }∪K̄B=inconsistent
K̄B={¬c0∨¬c1∨…∨¬cn}
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Anomaly management: example for 
explaining redundancies

V={price , cpuCores , usageScenario }
D={dom( price)={399,599,799,999 },

dom(cpuCores)={2,4 },
dom(usageScenario)={office ,multimedia , gaming }}

CKB=
{c0=(¬(usageScenario=office∧price=999)) ,
c1=(usageScenario=multimedia→( price<999∧cpuCores
=4 )∧usageScenario=office→(( price<599∧cpuCores=2)
∨price<799 )∧usageScenario=gaming→cpuCores=4 )}
CR=∅

CP={p0=( price=399∧cpuCores=2)∨
p1=(price=599∧cpuCores=4)∨
p2=(price=799∧cpuCores=2)∨
p3=(price=999∧cpuCores=4)}

C=CKB∪CR∪C P

KB=V∪D∪C
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Anomaly management: example for detecting 
redundancies

V={price , cpuCores , usageScenario }
D={dom( price)={399,599,799,999 },

dom(cpuCores)={2,4 },
dom(usageScenario)={office ,multimedia , gaming }}

CKB={c1=usageScenario=office→( price<599∧cpuCores=2)
c2=usageScenario=multimedia→(( price<999∧cpuCores=4)∨price<799)
c3=usageScenario=gaming→cpuCores=4 }

CR=∅

CP={p0=( price=399∧cpuCores=2)∨
p1=(price=599∧cpuCores=4)∨
p2=(price=799∧cpuCores=2)∨
p3=(price=999∧cpuCores=4)}

C=CKB∪CR∪C P

KB=V∪D∪C



12

     Florian Reinfrank Vienna, 10/09/2015 Intelligent Techniques

Graz University of Technology

Anomaly management: example for detecting 
redundancies

V={price , cpuCores , usageScenario }
D={dom( price)={399,599,799,999 },

dom(cpuCores)={2,4 },
dom(usageScenario)={office ,multimedia , gaming }}

CKB={c1=usageScenario=office→( price<599∧cpuCores=2)
c2=usageScenario=multimedia→(( price<999∧cpuCores=4)∨price<799)
c3=usageScenario=gaming→cpuCores=4 }

CR=∅

CP={p0=( price=399∧cpuCores=2)∨
p1=(price=599∧cpuCores=4)∨
p2=(price=799∧cpuCores=2)∨
p3=(price=999∧cpuCores=4)}

C=CKB∪CR∪C P

KB=V∪D∪C



13

     Florian Reinfrank Vienna, 10/09/2015 Intelligent Techniques

Graz University of Technology

Assignment-based anomaly management

● A constraint consists of
– A set of assignments

– Relations between assignments

● An assignment consists of
– One variable

– One relation (e.g.                          )

– One element of the domain

v

<,≤,=,≠,≥,>
d∈dom(v)
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Assignment-based redundancy detection
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Assignment-based redundancy detection
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Assignment-based redundancy detection
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Assignment-based redundancy detection
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Assignment-based redundancy detection
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Summary

● Focus on assignments of constraints instead of 
constraints

● Advantages
– Detecting more redundancies

– Getting better explanations

– Faster consistency checks

● Further research
– Applicability for well-formedness violations

– Applicability for conflicts and diagnoses
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Assignment-based redundancy detection
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