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1. Problem

What PROBLEM we tackle

within the Service Composition...
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1. Problem

Given an abstract workflow,
select concrete services to execute it.
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1. Problem

Assume many functionally equivalent services,
that differ only in their QoS.



Quality of Service (QoS) [i:
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1. Problem

Find the concrete services
with the “best” QoS.



Optimization Problem

Minimize: Fulfill:
weighted sum of QoS constraints on QoS
Service J
©—> Service B < >@
Service X

E.g: wmin{o0.8 t + 0.2 p} E.g: (t<50ms AND p<5s3)
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1. Problem

Finding the optimal solution is NP-hard.



2. Contributions

What are our CONTRIBUTIONS

to this problem...
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2. Contributions

Workflows are executed many times,
but we optimize just a single execution.



Standard (Service) Selection Policy

Services
Service t p
ServiceA 20ms 4S
ServiceB 50ms 1S
Constraints
(@
original:
average (t) = 40ms
monthly (p) = 2408
requests/month = 120
inferred:
‘ => average (p) = 2%
J
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2. Contributions

Choose different services for each
execution probabilistically.



Probabilistic (Service) Selection Policy
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2. Contributions

Use Linear Programming
to obtain an optimal solution.



Linear Programming: Idea

[ Optimal solution ]

price <=50 ms

All points on a
line have the

Feasible Solutions same utility

response time
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2. Contributions

Utility (long-term)
Performance (polynomial)



3. Evaluation

How does the EVALUATION

prove our points...
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3. Evaluation

Scaling in regards to
#(Services per Task) and
#(Services per Workflow)



Key Indicators

Number of Services per Workflow Number of Services (Candidates) per Task
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3. Evaluation

Scalability vs. standard approach



Linear Programming (LP)
VS.
Integer Programming (IP)
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3. Evaluation

Scalability in general
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3. Evaluation

How much more vs. standard approach...



Comparison

Standard Probabilistic

Horizon short-term long-term
(Utility, Constraints) (single execution)  (multiple executions)
Approach Integer Programming Linear Programming
(original problem)< _ ~(relaxed problem)
Short-term Constraints Yes No
(guarantee 100%) (only >60%)
Long-term Constraints Yes Yes
(by short-term ~) (directly)
v" Monthly budget
v Availability
v' Average response time
v Etc.
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(% of standard approach) =

Utility
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3. Evaluation

Can we still tackle the original problem...



Tackle Original IP Problem
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1. Problem 2. Contributions 3. Evaluation

CONCLUSION:

Efficient approach optimizing QoS in the long-term
Utility gains for QoS in the long-term

FUTURE WORK:

Potential for solving short-term QoS as well
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Thank you for your attention!
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