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Motivating scenario, objective and challenges




Motivating Scenario

=

‘ Medical Visit

Hospital

| v
5
/L:20  Registration

Specialist

€4
QoY

Payment=—==

=

=]
—
=
@)
Q.
-
O
.
®)
-




Motivating Scenario

y

Hospital

| v
5
‘L' Registration

Specialist

€4
QoY

Payment=—==

=

=]
—
=
@)
Q.
-
O
.
®)
-




Motivating Scenario
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Motivating Scenario
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SOC Paradigm
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Dynamic Service Oriented Environment
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Objective and Challenges

* Objective
— Selecting the best service compositions (i.e., in terms
of QoS) able to fulfill user QoS requirements.
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 Challenges

— Computational complexity: QoS-aware service
composition under global QoS constraints is NP-hard.

— Dynamic environments:

— The user request should be fulfilled on the fly =>
The time available for service selection is limited.

— Services can disappear or fail frequently =>

Select many alternative service compositions to
cope with the environment dynamics




Approach overview




QoS model

e Generic QoS model

* Cross-domain / Domain-specific QoS properties

 Cross-domain: e.qg., duration, cost, availability,
reliability.
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e Domain-specific: e.qg., doctor’s rating.

 Quantitative QoS properties

 Negative: properties that we want to minimize
(e.qg., duration).

e Positive: properties that we want to maximize
(e.qg., availability).




Composition model

e Composition Patterns:

* Sequence

 AND (parallel execution)
e XOR (conditional execution)
 LOOP (iterative execution)

e Computing QoS of composite service
» Pessimistic approach

QoS Composition Patterns
attributes Sequence AND XOR Loop
Availability (av) _::1 av; _:L_1 av; min(av;) avi{
Reliability (rl) H?ﬂ rl; H:t_1 ri; min(rl;) ri¥
Cost (e) _:“_1 c; _TL—1 i maz(c;) c Xk
Throughput (th) min(th;) min(th;) min(th;) | th Xk
Duration (d) Z:tﬂ d; maz(d;) mazx(d;) d xk
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Algorithm Overview

* Input

e Abstract user task (composed of abstract activities)
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* A et of service candidates for every activity in the task
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e Asetof nglobal QoS constraints imposed on the whole task
* QoS:< U (e.g., duration < 60 min)

e QO0S,=< U
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Algorithm Overview

Design rationale:

Brute-force-like Algorithms Heuristic Algorithms
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Explores all possible compositions Explores a limited number of

v'Optimal selection compositions

x High computational cost v'Low computational cost
x Lower optimality

» Brute-force-like algorithms are inappropriate for our
purpose, we rather need a heuristic.




Algorithm Overview

Design rationale:

Global Selection Local Selection
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v Handles global QoS constraints v Low computational cost
x High computational cost x Does not guarantee QoS at the
global level

» Combine global and local selection approaches




Local and global selection phases




Local Selection Phase

* Performed for every abstract activity individually
 Based on clustering techniques, i.e., K-Means

(Availability)
YA

(Service Candidate, e.g., a doctor)
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(Duration)

Doctor Activity




Local Selection Phase

 Proceeds through two main steps

1. Scaling:

* Normalizes QoS values associated with negative and
positive QoS attributes.

e QO0Ssi=<(s1 (s.gsn>Where 0 < gsi < 1 (1<i<n)
 All services are data points within n-dimensional [0,1]
hypercube.
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2. Clustering (K-Means)
. Input:
- m: Number of QoS levels (i.e., clusters)
- Set of service candidates

. Clustering based on the n-dimensional Euclidian distance:

\/Zi (Qei — i )?

. Output: m clusters




Local Selection Phase

* Services’ Selection
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| Cluster m O S _>{°
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I 4 N\

|Clusterm-1 | OO O O

- = .number of services in the cluster to
which Si pertains.

- 7 .total number of service candidates
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- (JOSsi : average of QoS values

e Fix a utility threshold T

N~ — e ———— ——— —

e Select services with {c >T

Doctor activity
=» The utility threshold 7 manages the trade-off between the
timeliness and the optimality of the algorithm.

= T is fixed by the administrator of the service oriented
environment (e.g., the hospital).




Global Selection Phase

Explore the search space formed
of the services resulting from the
local selection phase.

Services are sorted wrt their
utilities & in the descending order.
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Pruning the search space using
Incremental computation.

Pruning the search space using
utility approximation.

The selected service compositions
are ranked wrt their QoS utilities.




Experimental setup

e Hardware:
e CPU: AMD Athlon 64 X2 Dual Core TK-55.
 RAM: 1.80 GB.

e Software:
e OS: Windows XP SP2
« JVM: JDK 6 update 12
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* |nput Data:
* Process generator:

Generates abstract user tasks based on randomly chosen
composition patterns.

e QoS values’ generator:

Generates QoS values of service candidates based on QoS of
real web services [Almasri et al. 2007].




Experimental setup

e Metrics

 Execution time: We measure execution times of the local
selection and global selection separately.

® Optlmallty = UUmax /%opt
. %opti the optimal utility given by the brute-force algorithm

UL
>
g
@
-
3
D
S
—
=
>0
)
g
-
—
n

o ‘YUmax : the best utility yielded by our heuristic algorithm

e Runs:

« 20 executions per configuration.

- number of activities in the process
« Configuration: { - number of services per activity

- number of QoS constraints.




Execution Time: Local Selection

Number of QoS constraints =5

—+— 10 services

/g/_ﬂ_ﬂ—;;—:l
. ‘//’i::;,_,ﬂ-—w* —#--20 services

—i— 30 services

UL
>
g
@
-
3
D
S
—
=
>0
)
g
-
—
n

——40 services

—e— 50 services

Execution time (ms)

10 20 30 40 50

Number of activities




Execution Time: Global Selection

Execution time (ms)
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Optimality

Number of QoS constraints =5
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Conclusion

We presented an efficient QoS-aware selection algorithm for
Interactive dynamic service environments.
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We investigated clustering technigues for services’ selection.
The proposed algorithm makes part of our work addressing
QoS-aware middleware for dynamic service oriented environments.

* Ongoing and future work:

e Investigating other ways of using clustering techniques for
QoS-aware service compaosition.
« Enhancing experimentations:

e Investigate other aggregation approaches (i.e., optimistic
and mean value).




Thank you for your attention

Questions?




Total Execution Time

Number of QoS constraints =5
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Composition model

e Composition Patterns:
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e Computing QoS of composite service

» Pessimistic approach

QoS Composition Patterns
attributes Sequence AND XOR Loop
Availability (av) H:Lﬂ av; Hil av; | min(av;) av?’
Reliability (rl) H:lﬂ rl; H:l_1 rl; min(rl;) ri¥
Cost (¢) _:“_1 c; _T"_1 i maz(c;) c Xk
Throughput (th) min(th;) min(th;) min(th;) | th Xk
Duration (d) ZT_1 d; maz(d;) mazx(d;) d xk
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