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SLA in composite services 

¥! Execution time for this car crash crisis management 
service? 
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QoS models for atomic services 

¥! Compute QoS distributions for atomic services 

3 

10203040506070800100200300400500600Response Time (seconds)FrequencyCoordinator

0102030405060708090050010001500Response Time (seconds)FrequencyFirstAidMaterial  



QoS for one configuraiton 
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Large number of configurations 

¥! Total number of possible configurations: 225 
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Proposal 

¥! Adapt pairwise selection to sample 
configurations in the composite service 

¥! Compute QoS distributions for this sample 
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Explicit model of variability 
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Variability in the composite service 
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Pairwise test selection  

¥! A set TC of test configurations such that 
! !X1,É, Xn n features 

! !!  i "  [1..n] Xi #  {0,1} 
! !!  Xj, Xk | !  Xja, Xkb | $ c "  TC | TC #  Xja, Xkb 

! !!  c "  TC, c is a valid configuration w.r.t feature 
model 
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Pairwise for composite services 
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Pairwise Interaction 

A¬B,  A¬C,  A¬D,  A¬E,  A¬F, ¬B¬D, ¬C¬D 
AB,  AC, BC, B¬D, B¬E, C¬D, C¬E, C¬F 
AD, AE, C¬B, D¬B, E¬B, ¬B¬F, CD, CE, DE, E¬F 
B¬C, BD, BE, B¬F, D¬C, E¬C, ¬C¬F, D¬F 
AF, ¬B¬C, ¬B¬E, F¬B, ¬C¬E, F¬C, D¬E 
BF, CF, DF, F¬E 
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Pairwise for SLA definition 

Q1  Does the pairwise sample cover a wide range 
of QoSs ? 

Q2  Is pairwise better than random as a sampling 
technique? 
Q3  Are the results of pairwise sampling stable? 
Q4  Can we use pairwise samples to identify 
families of QoS contracts? 
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Q1 ÔcoverageÕ of the pairwise sample 
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Q1 ÔcoverageÕ of the pairwise sample 
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Q2 pairwise vs. random 
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Q2 pairwise vs. random 
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Q3 stability of pairwise 
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123456789108090100110120130140150160170180190SamplesTime (seconds)  Pairwise 25 percentile minimaPairwise 25 percentile maximaPairwise 50 percentile minimaPairwise 50 percentile maximaPairwise 75 percentile minimaPairwise 75 percentile maximaPairwise 90 percentile minimaPairwise 90 percentile maxima

Percentile 25 (min) 25(max) 50(min) 50(max) 75(min) 75(max) 90(min) 90(max) 

Std. Dev. 
(seconds) 

2.18 1.52 2.59 1.73 2.90 1.82 3.19 1.83 



Q4 establishing classes of SLA 
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Conclusion 

¥! Pairwise is a systematic sampling technique 
¥! Initial results for QoS prediction are 

encouraging 

¥! Allows for a more realistic SLAs than current 
pessismistic (worst case) SLAs 
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