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Overview

▪ Is Software Engineering an Engineering 
Discipline?

▪ Role of Software Components
▪ Palladio Component Model

– Parametric Contracts
– Prediction of Quality Properties 

▪ Example
▪ Conclusions
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Elements of an 
Engineering Discipline 

[Shaw&Garlan95]

Craft
• Customer and Developer 

often the same person
• Talent ad Experience 

instead of Understanding

Industrial 
Manu-
facturing
• Division of Labor
• Education of 
Specialists

• Use of third 
party tools

Engineering
• Goal-driven optimisation of

• Products
• Processes

requires
• Understanding of the 

effects of design 
decisions and changes
Theories on products 
and processes
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No Progress in SE?

▪ The same problems since 1968
(first Software Engineering Conference)

▪ „the problem of achieving sufficient 
reliability in the data systems...“

▪ „the difficulties of meeting schedules and 
specifications on large software projects“

▪ „the highly controversial question of 
whether software should be priced 
separately from hardware“

Steffen Becker, FZI - SW Architecture and Components

Engineering? – Components – PCM – Example – Conclusions



Steffen Becker, FZI - SW Architecture and Components

Where stands
„Software Engineering“ as an 

Engineering Discipline?

▪ Progress: the same problems 
since decades, but for 
considerably larger and complex 
systems

▪ „Planing crisis“ instead of a 
„Software crisis“ [Glass00]:
– Budgets and schedules are rarely 

done by the developer, much 
more by managers, sales persons 
and customers
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Size of what is considered as 
“large” software systems
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Development and 
Production

▪ Technical Production: well understood, planable, 
repeatable

▪ Problems of Software Engineering are problems in 
development, not production

Technical
Product

Requirements to 
a technical product

......Development

Produkcion

Production

Use
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Software Engineering:
industrial manufacturing

▪ division of labor
– Roles
– Tools (e.g., Versioning)

▪ Use of specialised tools
▪ (Spezialised Education)
▪ Design patterns as a vocabular on proven 

solutions to recurring problems
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Problems

▪ Lack of Understanding and Professionalism 
– „New Motors in three month.“
– „Sky scrapers in 5 days.“
– Why do not we find books like:

• „Heart Transplantations for Dummies“
• „Nuclear Weapons in 21 days“
• „Flying the Airbus: Easy Access!“

– Sky scrapers as large garden houses

▪ Counter productive avoidance of up 
front costs

▪ Real problem of integrating and 
using legacy systems
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Treatment of 
Quality Properties today
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4.   Re-Implementing / 
Re-Designing / 
Re-Negotiating 

2.   Ignoring

1.   Specification

3.   Testing
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Missing Properties of an 
Engineering Discipline

▪ Systematic Treatment of Quality Attributes
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Decomposition of global 
System-Requirements

„reaction time below 2ms.

?

„?“

?

Prediction of global System-
Properties

? ? ??
? 0.02 sec.

0.3 sec. 0.08 sec. 0.1 sec.1.8 sec.
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Role of Components in an 
Engineering Discipline

▪ All engineering disciplines have components.
▪ Components lower the degrees of freedom 

during development and, hence, increase the 
predictability of quality attributes.

▪ The re-use of components blurrs the 
boundaries between development of new 
software, evolution of software and integration 
of software (which reflects just the reality).

▪ Re-use of components / composition of 
systems is isomorphic to re-use / composition 
of prediction models
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Model-based 
Prediction of Quality
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Software 
Design Model

Annotated 
Software 

Design
Model

Analysis
Modell

Analysis
Results

UML,
ADL,

…

UML Performance Profile, 
QML,

…
Queueing models

Stochastic Petri-Nets,
Stochastic Process Algebra,

…

Response time
Throughput,
Utilisation,

…

Estimation
Measurement

Transformation
(MDD)

Analyse / 
Simulation

Results

Automated by 
Tools

Executable
Software

Transformation
(MDD)
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Scenarios for Model-based 
Quality Prediction

▪ Evaluation of 
Design Alternatives

▪ Dimenionsing of 
Ressources (“sizing”)

▪ Change of Usage Profile

View

Model
Controller

ViewView View

Model
Controller

ViewView

?
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Scientific Approach
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Software

Modell of Software
(mit Annotationen)

Measured Quality

Predicted Quality

Comparison
Abstraction

Prediction

Measurement

Interpretation

Acceptance / rejection 
of abstract model

Improvement / Extension
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Further Validation 
and Deployment

▪ Type 1: Validation of 
Prediction Model

▪ Type 2: Validation of Applicability 
– Case Studies and Controlled 

Experiemts with Students

▪ Typ 3: Validation of Benefits 
– in comparison to different methods
– Limitations of the Approach
– Required prerequisites
– FZI
– Industrial Partners
Engineering? – Components – PCM – Example – Conclusions
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Palladio 
Component Model
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What is a component?

▪ “A component is a contractually specified 
building unit of software which can be 
readily composed or deployed.”
– “readily composed or deployed”: 

• without having to understand the interna as a human
• these are the two main things to be done with 

components

– not necessarily “black-box”: Information on 
interna can be available to tools.

▪ “Components are for composition, much 
beyond is unclear…” (Clemens Szyperski)
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Contractual use of 
Components

▪ Design-by-contract (B. Meyer, 
1992)
“ The service supplier guarantees the 

post-condition, if the client guarantees 
the precondition of the service.”

▪ Contractual Use of Components
(at system-(re-) configuration time)

“The component offers the provided 
services (as specified in the provides 
interfaces), if the environment 
guarantees the required services (as 
specified in the requires interfaces).”

{Pre} {Post}

...

... ...

{Pre} {Post}

{Pre} {Post}
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Factors on Component Quality
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Parametric 
Contracts for Components

▪ Computation of environment-dependent 
provides-interface

▪ Computation of use-dependent requires-
interface (‘wp-calculus’)

▪ Fine-grain quality description / adaptation 
of large-grain components

Steffen Becker, FZI - SW Architecture and Components
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Computation of Parametric 
Contracts

▪ Computation of 
context-dependent 
provides-interface:

1. (RA= pA(PA))
2. RA’:= RA ∩ PB

3. PA’= pA
-1(RA’)

▪ Computation of 
context-dependent 
requires-interface:

1.PB’:= RA ∩ PB

2.RB’= pB(PB’)

RA PB
RBPA A pA

B
pB
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Different Abstraction of 
Components
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CT
Type 

IID
Implementation 

Instance 
Description

DID
Deployment 

Instance 
Description

RID
Runtime Instance 

Description

1

*

1

*

Not considered within the Palladio ComponentModel

1

*

QoS (i, es, up, d)
FP (es)

QoS (es, up, d)
FP (es)

QoS (up)
FP ()

i: implementation
es: external services
up: usage profile
d: deployment

«implements»

«deploys»

Implementation

Type

Deployment

Runtime
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Assembly Model
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Component Behaviour 
Specification
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Allocation Model
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Usage Model



Steffen Becker, FZI - SW Architecture and Components 20.02.2008 27

Result: Distribution 
of Response Time
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MediaStore - Architecture
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Results
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Conclusions

▪ Prediction and Understanding of the Consequences 
of Design Decsions is THE central characteristic of 
an engineering discipline.

▪ Components and MDD lower the degrees of 
freedom in implementation

▪ Creativity is on design-model level
▪ Quality-driven Design requires prediction models

– automatically generated from design models
▪ Definition of design and prediction models follows 

the scientific process of the natural sciences.
– No proofs possible, but empirical validations necessary

Software Engineering becomes “architecture-centric”. 
Code-centration is as meaningful as  

“melting-tin-centration” of an Electrical Engineer

Engineering? – Components – PCM – Example – Conclusions
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Palladio Component Model
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Service Effect Specification

<<BasicComponent>>
Component1

<<VariableUsage>>
Z.BYTESIZE = 2000

<<Interface>>
interface1

service1(X : Integer, 
Y : Collection) : Collection

<<provides>>

Engineering? – Components – PCM – Example – Conclusions
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<<BasicComponent>>
Component1

<<VariableUsage>>
Z.BYTESIZE = 2000

<<Interface>>
interface1

service1(X : Integer, 
Y : Collection) : Collection

<<provides>>

Service Effect Specification

public void handle(ExternalCallAction call) {
Signature serviceToBeCalled = call.getCalledService_ExternalService();
Interface requiredInterface = (Interface) serviceToBeCalled

.eContainer();

EList<VariableUsage> parametricParameterUsages = 
call.getParameterUsage_ExternalCallAction();

AssemblyConnector foundAssemblyConnector = 
findAssemblyConnector(requiredInterface);

if (foundAssemblyConnector == null) {
logger.info("Found System External Call");
String timeSpecification = getTimeSpecification(serviceToBeCalled);
createInternalAction(timeSpecification, call);

} else {
logger.info("Found Assembly Connector");
SeffVisitor nextVisitor = visitNextSeff(serviceToBeCalled, 

parametricParameterUsages, 
foundAssemblyConnector);

storeOutputParametersToUsageContext(call, nextVisitor);
}

}

private void createInternalAction(String timeSpecification, ExternalCallAction call) {
ParametricResourceDemand demand = seffFactory.createParametricResourceDemand();
demand.setSpecification(timeSpecification);
demand.setUnit("");
demand.setRequiredResource_ParametricResourceDemand(getProcessingResourceType());

InternalAction action = seffFactory.createInternalAction();
action.getResourceDemand_Action().add(demand);

// Add new internal action into control flow after external action
action.setSuccessor_AbstractAction(call.getSuccessor_AbstractAction());
action.setPredecessor_AbstractAction(call);

ResourceDemandingBehaviour rdb = (ResourceDemandingBehaviour)call.eContainer();
rdb.getSteps_Behaviour().add(action);

}

Engineering? – Components – PCM – Example – Conclusions
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Service Effect Specification

<<BasicComponent>>
Component1

<<VariableUsage>>
Z.BYTESIZE = 2000

<<Interface>>
interface1

service1(X : Integer, 
Y : Collection) : Collection

<<provides>>

<<InternalAction>>

<<GuardedBranchTransition>>
specification = „X.VALUE<0"

<<GuardedBranchTransition>>
specification = „X.VALUE>=0"

<<ParametricResourceDemand>>
specification = „Z.BYTESIZE * 10"
<<ProcessingResource>>
name = „CPU“

<<InternalAction>>

<<ParametricResourceDemand>>
specification = „Z.BYTESIZE * 2"
<<ProcessingResource>>
name = „CPU“

<<BranchAction>>

Engineering? – Components – PCM – Example – Conclusions
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Service Effect Specification

<<InternalAction>>

<<GuardedBranchTransition>>
specification = „X.VALUE<0"

<<GuardedBranchTransition>>
specification = „X.VALUE>=0"

<<ParametricResourceDemand>>
specification = „Z.BYTESIZE * 10"
<<ProcessingResource>>
name = „CPU“

<<InternalAction>>

<<ParametricResourceDemand>>
specification = „Z.BYTESIZE * 2"
<<ProcessingResource>>
name = „CPU“

<<CollectionIteratorAction>>

<<ExternalCallAction>>
<<VariableUsage>>
extCallPar.VALUE = 
Y.INNER.VALUE

<<BranchAction>>

<<Parameter>>
parameterName = „Y“

<<BasicComponent>>
Component1

<<VariableUsage>>
Z.BYTESIZE = 2000

<<Interface>>
interface1

service1(X : Integer, 
Y : Collection) : Collection

<<provides>>
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Service Effect Specification

<<InternalAction>>

<<GuardedBranchTransition>>
specification = „X.VALUE<0"

<<GuardedBranchTransition>>
specification = „X.VALUE>=0"

<<ParametricResourceDemand>>
specification = „Z.BYTESIZE * 10"
<<ProcessingResource>>
name = „CPU“

<<InternalAction>>

<<ParametricResourceDemand>>
specification = „Z.BYTESIZE * 2"
<<ProcessingResource>>
name = „CPU“

<<CollectionIteratorAction>>

<<ExternalCallAction>>
<<VariableUsage>>
extCallPar.VALUE = 
Y.INNER.VALUE

<<SetVariableAction>>
<<VariableUsage>>
service1.RETURN.NUMBER_OF_ELEMENTS = 
Y.NUMBER_OF_ELEMENTS / 3

<<BranchAction>>

<<Parameter>>
parameterName = „Y“

<<BasicComponent>>
Component1

<<VariableUsage>>
Z.BYTESIZE = 2000

<<Interface>>
interface1

service1(X : Integer, 
Y : Collection) : Collection

<<provides>>

Engineering? – Components – PCM – Example – Conclusions
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Service Effect Specification

<<InternalAction>>

<<GuardedBranchTransition>>
specification = „X.VALUE<0"

<<GuardedBranchTransition>>
specification = „X.VALUE>=0"

<<ParametricResourceDemand>>
specification = „Z.BYTESIZE * 10"
<<ProcessingResource>>
name = „CPU“

<<InternalAction>>

<<ParametricResourceDemand>>
specification = „Z.BYTESIZE * 2"
<<ProcessingResource>>
name = „CPU“

<<CollectionIteratorAction>>

<<ExternalCallAction>>
<<VariableUsage>>
extCallPar.VALUE = 
Y.INNER.VALUE

<<SetVariableAction>>
<<VariableUsage>>
service1.RETURN.NUMBER_OF_ELEMENTS = 
Y.NUMBER_OF_ELEMENTS / 3

<<BranchAction>>

<<Parameter>>
parameterName = „Y“

Engineering? – Components – PCM – Example – Conclusions
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Service Effect Specification

<<InternalAction>>

<<GuardedBranchTransition>>
specification = 0.8

<<GuardedBranchTransition>>
specification = „X.VALUE>=0"

<<ParametricResourceDemand>>
specification = „Z.BYTESIZE * 10"
<<ProcessingResource>>
name = „CPU“

<<InternalAction>>

<<ParametricResourceDemand>>
specification = „Z.BYTESIZE * 2"
<<ProcessingResource>>
name = „CPU“

<<CollectionIteratorAction>>

<<ExternalCallAction>>
<<VariableUsage>>
extCallPar.VALUE = 
Y.INNER.VALUE

<<SetVariableAction>>
<<VariableUsage>>
service1.RETURN.NUMBER_OF_ELEMENTS = 
Y.NUMBER_OF_ELEMENTS / 3

<<BranchAction>>

<<Parameter>>
parameterName = „Y“

Engineering? – Components – PCM – Example – Conclusions
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Service Effect Specification

<<InternalAction>>

<<GuardedBranchTransition>>
specification = 0.8

<<GuardedBranchTransition>>
specification = „X.VALUE>=0"

<<ParametricResourceDemand>>
specification = „Z.BYTESIZE * 10"
<<ProcessingResource>>
name = „CPU“

<<InternalAction>>

<<ParametricResourceDemand>>
specification = „Z.BYTESIZE * 2"
<<ProcessingResource>>
name = „CPU“

<<CollectionIteratorAction>>

<<ExternalCallAction>>
<<VariableUsage>>
extCallPar.VALUE = 
Y.INNER.VALUE

<<SetVariableAction>>
<<VariableUsage>>
service1.RETURN.NUMBER_OF_ELEMENTS = 
Y.NUMBER_OF_ELEMENTS / 3

<<BranchAction>>

<<Parameter>>
parameterName = „Y“

Engineering? – Components – PCM – Example – Conclusions
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Service Effect Specification

<<InternalAction>>

<<GuardedBranchTransition>>
specification = 0.8

<<GuardedBranchTransition>>
specification = 0.2

<<ParametricResourceDemand>>
specification = „Z.BYTESIZE * 10"
<<ProcessingResource>>
name = „CPU“

<<InternalAction>>

<<ParametricResourceDemand>>
specification = „Z.BYTESIZE * 2"
<<ProcessingResource>>
name = „CPU“

<<CollectionIteratorAction>>

<<ExternalCallAction>>
<<VariableUsage>>
extCallPar.VALUE = 
Y.INNER.VALUE

<<SetVariableAction>>
<<VariableUsage>>
service1.RETURN.NUMBER_OF_ELEMENTS = 
Y.NUMBER_OF_ELEMENTS / 3

<<BranchAction>>

<<Parameter>>
parameterName = „Y“
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Service Effect Specification

<<InternalAction>>

<<GuardedBranchTransition>>
specification = 0.8

<<GuardedBranchTransition>>
specification = 0.2

<<ParametricResourceDemand>>
specification = „Z.BYTESIZE * 10"
<<ProcessingResource>>
name = „CPU“

<<InternalAction>>

<<ParametricResourceDemand>>
specification = „Z.BYTESIZE * 2"
<<ProcessingResource>>
name = „CPU“

<<CollectionIteratorAction>>

<<ExternalCallAction>>
<<VariableUsage>>
extCallPar.VALUE = 
Y.INNER.VALUE

<<SetVariableAction>>
<<VariableUsage>>
service1.RETURN.NUMBER_OF_ELEMENTS = 
Y.NUMBER_OF_ELEMENTS / 3

<<BranchAction>>

<<Parameter>>
parameterName = „Y“
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Service Effect Specification

<<InternalAction>>

<<GuardedBranchTransition>>
specification = 0.8

<<GuardedBranchTransition>>
specification = 0.2

<<ParametricResourceDemand>>
specification = 20000
<<ProcessingResource>>
name = „CPU“

<<InternalAction>>

<<ParametricResourceDemand>>
specification = „Z.BYTESIZE * 2"
<<ProcessingResource>>
name = „CPU“

<<CollectionIteratorAction>>

<<ExternalCallAction>>
<<VariableUsage>>
extCallPar.VALUE = 
Y.INNER.VALUE

<<SetVariableAction>>
<<VariableUsage>>
service1.RETURN.NUMBER_OF_ELEMENTS = 
Y.NUMBER_OF_ELEMENTS / 3

<<BranchAction>>

<<Parameter>>
parameterName = „Y“

Engineering? – Components – PCM – Example – Conclusions
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Service Effect Specification

<<InternalAction>>

<<GuardedBranchTransition>>
specification = 0.8

<<GuardedBranchTransition>>
specification = 0.2

<<ParametricResourceDemand>>
specification = 20000
<<ProcessingResource>>
name = „CPU“

<<InternalAction>>

<<ParametricResourceDemand>>
specification = 4000
<<ProcessingResource>>
name = „CPU“

<<CollectionIteratorAction>>

<<ExternalCallAction>>
<<VariableUsage>>
extCallPar.VALUE = 
Y.INNER.VALUE

<<SetVariableAction>>
<<VariableUsage>>
service1.RETURN.NUMBER_OF_ELEMENTS = 
Y.NUMBER_OF_ELEMENTS / 3

<<BranchAction>>

<<Parameter>>
parameterName = „Y“

Engineering? – Components – PCM – Example – Conclusions
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Service Effect Specification

<<InternalAction>>

<<GuardedBranchTransition>>
specification = 0.8

<<GuardedBranchTransition>>
specification = 0.2

<<ParametricResourceDemand>>
specification = 20000
<<ProcessingResource>>
name = „CPU“

<<InternalAction>>

<<ParametricResourceDemand>>
specification = 4000
<<ProcessingResource>>
name = „CPU“

<<CollectionIteratorAction>>

<<ExternalCallAction>>
<<VariableUsage>>
extCallPar.VALUE = 
Y.INNER.VALUE

<<SetVariableAction>>
<<VariableUsage>>
service1.RETURN.NUMBER_OF_ELEMENTS = 
Y.NUMBER_OF_ELEMENTS / 3

<<BranchAction>>

<<Parameter>>
parameterName = „Y“

Engineering? – Components – PCM – Example – Conclusions
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Service Effect Specification

<<InternalAction>>

<<GuardedBranchTransition>>
specification = 0.8

<<GuardedBranchTransition>>
specification = 0.2

<<ParametricResourceDemand>>
specification = 20000
<<ProcessingResource>>
name = „CPU“

<<InternalAction>>

<<ParametricResourceDemand>>
specification = 4000
<<ProcessingResource>>
name = „CPU“

<<CollectionIteratorAction>>

<<ExternalCallAction>>
<<VariableUsage>>
extCallPar.VALUE = 
„foo“

<<SetVariableAction>>
<<VariableUsage>>
service1.RETURN.NUMBER_OF_ELEMENTS = 
Y.NUMBER_OF_ELEMENTS / 3

<<BranchAction>>

<<Parameter>>
parameterName = „Y“

Engineering? – Components – PCM – Example – Conclusions
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Service Effect Specification

<<InternalAction>>

<<GuardedBranchTransition>>
specification = 0.8

<<GuardedBranchTransition>>
specification = 0.2

<<ParametricResourceDemand>>
specification = 20000
<<ProcessingResource>>
name = „CPU“

<<InternalAction>>

<<ParametricResourceDemand>>
specification = 4000
<<ProcessingResource>>
name = „CPU“

<<CollectionIteratorAction>>

<<ExternalCallAction>>
<<VariableUsage>>
extCallPar.VALUE = 
„foo“

<<SetVariableAction>>
<<VariableUsage>>
service1.RETURN.NUMBER_OF_ELEMENTS = 
Y.NUMBER_OF_ELEMENTS / 3

<<BranchAction>>

<<Parameter>>
parameterName = „Y“

Engineering? – Components – PCM – Example – Conclusions
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Service Effect Specification

<<InternalAction>>

<<GuardedBranchTransition>>
specification = 0.8

<<GuardedBranchTransition>>
specification = 0.2

<<ParametricResourceDemand>>
specification = 20000
<<ProcessingResource>>
name = „CPU“

<<InternalAction>>

<<ParametricResourceDemand>>
specification = 4000
<<ProcessingResource>>
name = „CPU“

<<CollectionIteratorAction>>

<<ExternalCallAction>>
<<VariableUsage>>
extCallPar.VALUE = 
„foo“

<<SetVariableAction>>
<<VariableUsage>>
service1.RETURN.NUMBER_OF_ELEMENTS = 
INT_PMF[(10; 0.1)(20;0.9)]

<<BranchAction>>

<<Parameter>>
parameterName = „Y“

Engineering? – Components – PCM – Example – Conclusions
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Service Effect Specification

<<InternalAction>>

<<GuardedBranchTransition>>
specification = 0.8

<<GuardedBranchTransition>>
specification = 0.2

<<ParametricResourceDemand>>
specification = 20000
<<ProcessingResource>>
name = „CPU“

<<InternalAction>>

<<ParametricResourceDemand>>
specification = 4000
<<ProcessingResource>>
name = „CPU“

<<CollectionIteratorAction>>

<<ExternalCallAction>>
<<VariableUsage>>
extCallPar.VALUE = 
„foo“

<<SetVariableAction>>
<<VariableUsage>>
service1.RETURN.NUMBER_OF_ELEMENTS = 
INT_PMF[(10; 0.1)(20;0.9)]

<<BranchAction>>

<<Parameter>>
parameterName = „Y“

<<Interface>>
interface1

service1(X : Integer, 
Y : Collection) : Collection

<<UsageContext>>
P(X.VALUE = -5) = 0.8
P(X.VALUE =  7) = 0.2

P(Y.NoE = 30) = 0.1
P(Y.NoE = 60) = 0.9

P(Y.INNER.VALUE = „foo“) = 1.0

P(Z.BYTESIZE = 2000) = 1.0

<<UsageContext>>
P(X.VALUE = -2) = 0.3
P(X.VALUE =  9) = 0.7

P(Y.NoE = 15) = 0.2
P(Y.NoE = 18) = 0.8

P(Y.INNER.VALUE = „bar“) = 1.0

P(Z.BYTESIZE = 300) = 1.0

Engineering? – Components – PCM – Example – Conclusions
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Service Effect Specification

<<InternalAction>>

<<GuardedBranchTransition>>
specification = 0.3

<<GuardedBranchTransition>>
specification = 0.7

<<ParametricResourceDemand>>
specification = 3000
<<ProcessingResource>>
name = „CPU“

<<InternalAction>>

<<ParametricResourceDemand>>
specification = 600
<<ProcessingResource>>
name = „CPU“

<<CollectionIteratorAction>>

<<ExternalCallAction>>
<<VariableUsage>>
extCallPar.VALUE = 
„bar“

<<SetVariableAction>>
<<VariableUsage>>
service1.RETURN.NUMBER_OF_ELEMENTS = 
INT_PMF[(5; 0.2)(6;0.8)]

<<BranchAction>>

<<Parameter>>
parameterName = „Y“

<<Interface>>
interface1

service1(X : Integer, 
Y : Collection) : Collection

<<UsageContext>>
P(X.VALUE = -5) = 0.8
P(X.VALUE =  7) = 0.2

P(Y.NoE = 30) = 0.1
P(Y.NoE = 60) = 0.9

P(Y.INNER.VALUE = „foo“) = 1.0

P(Z.BYTESIZE = 2000) = 1.0

<<UsageContext>>
P(X.VALUE = -2) = 0.3
P(X.VALUE =  9) = 0.7

P(Y.NoE = 15) = 0.2
P(Y.NoE = 18) = 0.8

P(Y.INNER.VALUE = „bar“) = 1.0

P(Z.BYTESIZE = 300) = 1.0
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Palladio Component Model

Engineering? – Components – PCM – Example – Conclusions



Ralf Reussner, EuroMicro 2007 Lübeck -- SW Architecture and Components 20.02.2008 52

Stochastic Regular Expression

Symbol

Sequence

Alternative
Probability π, 1-π

Loop
Iterations (l)
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Transformation
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Palladio Component Model
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Model Solution
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Model Solution

[Trivedi1982/Firus2005]
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Model Solution

[Koziolek2006a]
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MediaStore - Architecture

Engineering? – Components – PCM – Example – Conclusions



Ralf Reussner, EuroMicro 2007 Lübeck -- SW Architecture and Components 20.02.2008 60

Download - Use Case
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Case Study: Usage Profiles
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Results
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