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S-Cube SBA Life-Cycle Model

Design and Runtime Activities of SPADE
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Abstract Example 3rd Party

Service
Assumed ? 5900 ms _
response [ Action 1 } """""""""""""""""""""""""""""" +.FastWeather
time , X
N v
! [ Action 3 }4400 Ms
[ ACU?” 2 } """""" /\ """" A OOOms+ Google
Service Binding ! Action 4 } 8400 ms + ‘WSAmazonBox
v
Ac. 0 5 } 6400 ms + :HyperlinkExtractor
Alternative ?
Binding - ~_9790.M— GetJoke
o ”<J> — 8000 ms | :Joking
End-to-End requirement: + .CurrencyConverter

Terminate within 55 seconds!



Life-Cycle: Operation & Management

o 5735ms A Action 1 2200MS____{ Fastweather
© -

o \l: v

= . 4

S 4320ms - [ Action 3 }\549_(3___/373

s [ Action 2 } T +:Goog|e

15083 ms -

400 ms + :WSAn&(onBox

Action 5 6400 ms + :HyperlinkExtractor
¢ ~ 9700.MS.-+ :GetJoke
Deviation from } 8000 ms | :Joking

Assumption

t Action 7 }___J.{]-QO_O_m_S """ + :CurrencyConverter
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Life-Cycle: Identify Adaptation Need

= 5735 ms Action 1 2900 ms +:FastWeather
O -
) \l: v
= . 4
S 4320ms - _ [ Action 3 }\39_(3__923
s [ Action 2 } 2000 ma “‘+:Google
@ 8400 ms +:W5Ar$
g 6400 ms [ ACt\i}C;ﬂ 5 } 6400 ms + :HyperlinkExtractor
g } 9700 M3 + .GetJoke
S5 9700 ms . T _
0 QoS Prediction 8000 ms | :Joking
<
14000ms - L Action 7 }14000ms ------ + :CurrencyConverter

—

55238 > end — to — requirement
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|dentify pathes violating the requirement:

—9[ Action 5 H Action 6 H Action 7 % Z=55238

Choose possible Adaptations (using CHOCO):

—>
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N

Assumptions
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Life-Cycle: Enact Adaptation and Resume
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Experimental Validation

Validation Goal: Assess efficiency of SPADE
in detecting adaptation needs
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Experimental Validation

Validation Goal: Assess efficiency of

SPADE

in detecting adaptation needs

WORKFLOW EXECUTION

.—>[ Action 1 } """""" + :FastWeather

5423,
J ! [Acﬂo'n?)}‘ 2332... ~~_

Real Monitoring
Data
[Cavallo et al. 2010]

[ Action 2 } ----------------------------- ‘ * Gooadle

%

a
Actlon 4 o ‘WSAmazonBox | ——

[ Act|0n5 } ------ +.vaerlmkExtractor

Random path
for
each Instance

[ Action 6 } """"""" + s
: : Executed till
:Joking _
adaptation

need identified
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Experimental Validation

Validation Goal: Assess efficiency of SPADE
in detecting adaptation needs

WORKFLOW EXECUTION

.—>[ Action 1 } """""" + :FastWeather

9423,

[Aaman

2332,...

[ Action 2 } ----------------------------- \\-Google

%

[ Action 4 } ------ + ‘WSAmazonBox

A 4

[ Action 5 } ------ +:vaerlinkExtractor

____________ + .GetJoke

[ Action 6 }

\:Jomng

Metrics:

1. False Positive = Adaptation
Need identified although
adaptation unnecessary

2. Impossible Adaptation
= response time peak of
service invocation leads to
requirement violation



First Experimental Validation

False Positives

(a) Instance Executed 5884

(b) Instances with Adaptation Needs 604

(c) False Positives 72
Percentage of (c) in relation to (a) ~1.2%
Adaptation Not Possible

(a) Total Service Executions 30784

(b) Service Executions leading to end-to-end 825
requirement violations

Percentage of (b) in relation to (a) ~2.7%
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Conclusion and Outlook

SPADE deals with Situations, in which:
running instance must be adapted
and no training data exists!

nnnnnnnnnnnnnn

il

Outlook: HUARELE

= Sijtuations in which SPADE cannot perform a preventive
adaptation = further improvement of SPADE using

= Online Testing
= Cross Layer Adaptation

= Further experiments together with members of the S-Cube
Quality Prediction Group to compare efficiency of SPADE in

different situations = http://www.s-cube-network.eu/qp
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MOTIVATION & HYPOTHESE

Sketching the Solution

= SPADE in a Nutshell:
= Monitored data deviates from assumed data

— Assumed
Monitoring Behaviour
Data /4 .
——
§ _ 8400 ms
15083 ms { [ Action 4 } + ‘WSAmazonBox
[ Action 5 } 6400 ms + ‘HyperlinkExtractor
L
Workflow —
Specification

= Monitioring Data & Assumed data together with Workflow
Specification: checked against regirements

=» If adaptation required: Adaptation based on Constraint Solving
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S-Cube Life-Cycle Phases

Design Time (1)

= Requirements Engineering:
= ALBERT: r := onEvent(start, "Action1") -> Within( onEvent( end,

"Action7"), 55000)

= Design:

= Formalization of
Workflow Spec in BIR:

= Realization:

function init() 1
identifyParkingTicket :=
createAction ("DeptATicketHandler"™, 10
makePayment := createlAction("ePay", 4
updateParkingTicketRecord :=
createAction ("DeptCTicketHandler™, 500);
sign := createAction("eSign", 100);
sendEMail := createlction("Yahoo"™, 100);

}

F

)
0);

[

= Formalization of Assumptions in ALBERT:

Arawearer : = ONEVeNt (start, "Action 1") >
Within( onEvent(end, "Action 1" ), 5900)

= Deployment:

= check whether the workflow specification (S), under the given
assumptions (A), satisfies the requirements (R), i.e. whether:

S, A|=R
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Amazon
1540 Monitoring Daten fir Amazon

amazon
Fe+04 Be+04 1e+05
| |
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Threats to Validity

External Validity:

- Using real monitoring data, but not tested with real workflows and
requirements =» Realistic data from Case Study needed

- Example does not cover all possible Workflow constructs; no loops
and forks

Internal Validity:

- Influence factors like workflow structure might bias the outcome =
Experiments have to be conducted with several different workflows
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