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S-Cube SBA Life-Cycle Model 
Design and Runtime Activities of SPADE  

Evolution 

Deployment & 

Provisioning 
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Adaptation  

Need 
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Strategy 

Enact 

Adaptation 

Adaptation 

Operation & 

Management 

Design 

Requirements 

Engineering 

Realization 

Requirements 

R := {r1, r2 …} 

Workflow  

Specification S, 

Service  

Candidates C 

SLA Negotiation 

A:= {a1, a2, …} Deployment 

Check: S, A |= R 

Monitoring  

Check:  

m1 |= a1 

SPADE Check:  

S, A‘, M |= R 

Solve: 

C, S |= R 
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WORKFLOW EXECUTION 

Experimental Validation 
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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 
requirement violations 

825 

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! 

 

Outlook: 

 Situations 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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 SPADE in a Nutshell: 

Monitored data deviates from assumed data 

 

 

 

 

 

 

 

 

 

Monitioring Data & Assumed data together with Workflow 
Specification: checked against reqirements 

 

 If adaptation required: Adaptation based on Constraint Solving 

 

MOTIVATION & HYPOTHESE 
Sketching the Solution 
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 Requirements Engineering:  

 ALBERT: r := onEvent(start, "Action1") -> Within( onEvent( end, 
 "Action7"), 55000) 

 

 Design: 

 Formalization of  
Workflow Spec in BIR: 

 

 Realization: 

 Formalization of Assumptions in ALBERT: 

 aFastWeather := 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 

 

 
 

 

 

 

S-Cube Life-Cycle Phases 
Design Time (1) 
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Amazon 

1540 Monitoring Daten für Amazon 
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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 

Threats to Validity 
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