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Architect

WWW
«use»

- Constraint: If ‘Logic’
utilization > 80%

- Action: Add new
‘Logic’ instance to
load balancing

Adaptation Rule:Adaptation Rule:
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“Do I have
to model all

of this?!”

Reoccuring workload 
patterns: constant, 

peak, varying, …

Reoccuring software 
patterns: Elastic Load 

Balancer, Map-Reduce, …

Reoccuring environments:
Google AppEngine, SAP HANA 

Cloud, CloudFoundry,, …

Problem: Effort > Risk!

WWW Logic DB
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Idea: Templates for Analyses

WWW Logic DB

Varying Workload Google App Engine



July 1, 2014 The Architectural Template (AT) Method 8

Idea: Templates for Analyses

Architect

3-Layer Google App Engine Template
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Fill with 
Application-
Specific Parts
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Earlier
Quality
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Benefits:
Reusable Best 

Practice
Templates

Efficient, 
Declarative 
Engineering
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- Constraint: If ‘Logic’
utilization > 80%

- Action: Add new
‘Logic’ instance to
load balancing

Adaptation Rule:Adaptation Rule:
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Rule
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Link to 
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Performance 
Completions 
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Foundation: Performance Engineering
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WWW Logic DB

Analyze 
Elasticity 

Properties

Support Dynamic 
Consumer 

Models

[5] Smith, C., Williams, L. Performance 
solutions: a practical guide to creating 
responsive, scalable software. Addison
Wesley, 2002.
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Related Work

ADLs Supporting
Architectural Constraints

(for Templating)
Design-Time Analyses

Palladio

ACME

RAPIDE

[Pahl et al. “Ontology-based 
Modelling of Architectural 
Styles”, 2009] SimuLizar

[Abowd et al. “Formalizing style
to understand descriptions of
software architecture”, 1995]

D-KLAPER

[Happe et al. “Parametric performance 
completions for model-driven 
performance prediction”, 2010]
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[2] Eusgeld, I., Freigeld, F., Reussner, R. Dependability Metrics. LNCS Volume 4909, Springer, Germany, 2008.

Level I: Metric Validation

• Support for elasticity metrics

• Accuracy of metrics

• Reusability of templates

Level II: Applicability Validation

• Reliability of input: industry case study in 
filling-out architectural templates

• Meaningful interpretation of output: 
industry case study

Level III: Benefit validation

• Efficiency: compare against related 
approaches using controlled experiments
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Level I: Metric Validation

• Support for elasticity metrics

• Accuracy of metrics

• Reusability of templates

Level II: Applicability Validation

• Reliability of input: industry case study in 
filling-out architectural templates

• Meaningful interpretation of output: 
industry case study

Level III: Benefit validation

• Efficiency: compare against related 
approaches using controlled experiments

[2] Eusgeld, I., Freigeld, F., Reussner, R. Dependability Metrics. LNCS Volume 4909, Springer, Germany, 2008.
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Conclusion
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Contact Me:
- Sebastian.Lehrig@upb.de
- www.cloudscale-project.eu
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