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Fig. (1): A sample Bayesian network
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Fig. (2): Proposed service quality model framework

Proposed_QoS_Model (QWS , nb_Bins)

Dis QWS = Discretize (QWS , nb_Bins);
BN _DAG =K2 (Dis_QWS);
Soft Dis QWS = Soft_Discretize (QWS , nb_Bins);

While (1)
{

Input(Evidence Nodes);
10 Input(Unseen_Nodes);

O 001N N A~ WK —
~

12}
13}

/I QWS: QWS Data Set

// Dis_ QWS: Discretized QWS Data Set
BN DAG: Structure of the Bayesian network in the form of DAG

Learned BN = Learn_Params (BN_DAG , Soft Dis_ QWS);
// Evidenced Nodes: Nodes which their values are seen

// Unseen_Nodes: Nodes which their values are unknown
11 Unseen Nodes Values = Inference ( Learned BN , Evidence Nodes , Unseen Nodes);

nb_Bins: Number of Bins

// Soft Dis QWS: Soft Discretized QWS Data Set
/ Learned_BN: Learned Bayesian Network

Fig. (3): A high level pseudo code for for proposed Quality of Service model
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Fig. (4): Implemented Bayesian network with K2 algorithm
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Table (1): Estimated values for availablility parameter
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Table (2): Estimated values for successability parameter
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Fig. (5): Quasi-optimum composite grid service fitness value fot
the proposed and other methods (Unknown values of service
percentages: 2)
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for proposed approach and other approaches (Services with
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Table (3): The impact of estimating unknown QoS values on composite Grid service&apos;s quality
S o 05 gy ConheS gy gy S ALl plie e Sl o(¥) Jgar

w9 3w S ALl g9 Sl wuo yo Fitness; < Fitness, Fitness, = Fitness,
0% 0% 100%
2% 20% 80%
5% 36% 64%
10% 46% 54%
20% 2% 28%

Wloads 03 (eSS gy CerdeS ALl Holie a5 > 5o Saolis jlaie :Fitness;
Alodis 03 (et (g CotS aSlil polie a5 > o ‘;..‘.JL.; Slade :Fitness,

Rt )

1. Virtual Organization 14. Quality of Web Service
2. Open Grid Service Architecture 15. Compliance
3. Abstract Service 16. Best Practices
4. Candidate Service 17. Bin
5. Quality of Service 18. BNT Soft Discretization Package
6. Non-functional Properties 19. Bayes Net Toolbox for Matlab
7. Linear Integer Programming 20. Maximum Likelihood Estimation
8. Simulated Annealing 21. Conditional Probability Table (CBT)
9. Multi Constraint Optimization Problem 22. Junction Tree Algorithm
10. Directed Acyclic Graph (DAG) 23. Lauritzen
11. Additive Parameter 24. Spiegelhalter
12. Multiplicative Parameter 25. QoS Repository
13. Al-Masri 26. Fitness Value
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