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Context

Service-Oriented Computing
— Create new services
— By composing existing functionality
— With , Loosely-coupled” interaction
— >Resilient to changing (business) environment

Envisaged market impact
— Time-to-market of service integration can be reduced

— Increased quality of service
(security, response time, throughput, availability....)

— Portability to existing platforms to maintain profitable services

Challenges
— Specification and querying of services?
— Correctness and consistency of service composition?
— Continuous operation in changing environment (service outages)?
— Design for justifiable SLA-compliance (security, performance)?




The SENSORIA Approach
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The SENSORIA Development Environment (SDE)

* Objective of the SDE
— Provide a service-oriented platform for tool integration

e Benefits
— Discover & install SOA development tools
— Orchestrate & compose tools as services
— A homogeneous platform for
the service-based toolchain

e SDE is based on SOA

— OSGi for services
— Eclipse for Ul




The SDE Ul
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The SDE Ul
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The SDE Ul
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Correctness analysis with WS-Engineer

 WS-Engineer supports model-checking WS-BPEL, WS-CDL and WSIF behavioural
specifications

— Properties for analysis of service interaction & behaviour
— Verification and violation traces

— Animation for validation
 Automotive Case Study — On Road Assistance Scenario:

— Is it true that the credit card of the driver won’t be charged
if there are no available garages?
e Generate formal models of service orchestrations
» Specify a property for verification
— e.g. “property
~throw fault->

”

* Check model for violation traces of this property




WS-Engineer at a glance

 Sensoria - WS-Engineer - Eclipse SDK
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Performance analysis with PEPA

= PEPA is a formal language for quantitative analysis of systems
= A model is expressed in terms of components which perform
timed activities and co-operate with each other
= The SCT Plug-in for PEPA supports steady-state analysis, that can
answer questions such as:

= What is the percentage of time that the local discovery server is
idle in the long run? (Utilisation Analysis)

= What is the throughput at which remote services are
discovered? (Throughput Analysis)

= What is the probability that the system does compensation upon
notification of failure?




PEPA at a Glance
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PEPA at a Glance
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Model.

uk.ac.ed.inf.pepa.parsing.Modelode

transform{org. eclipse.uml2.uml.Interaction)

Transforms the system as specified in the given UML interaction into a SRMC
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PEPA at a Glance

& Sensoria - Sensoria Reference Markovian Calculus (SRMC

File Edit
i Q-5 &

=g

Mavigate Search Project Run Window Help

/ Sensoria Browser ‘5. Mavigator £
=
= =% general ~
== uml
=l = systems
# | AutomotiveCs.uml
] BM.profile.uml
] Default.profile.uml
# | Deployment.profile.uml
#] OnRoadRepair.uml
] PEPA.profile.uml
# ] ProfileBase.profile.uml
#] RUPAnalysis.profile.uml
# ] SENSORIA-Profile.profile.uml
# systems_reflect.uml
=] systems.pepa

/ Sensoria Blackboard

= Sensoria Reference Markovian Calculus {(SRMC)

& 16/10{07 19:03 - uk.ac.ed.inf.pepa.ctme.derivat... (class uk
7 16/10§07 19:04 - [D@10ba033 (class double[])

7 16/10{07 19:04 - {servicesLocalised=0.058523529... (class
SRMC/UML Bridge

7 16/10{07 19:03 - org.eclipse.uml2.uml.internal.... {class org
7 16/10{07 19:03 - org.eclipse.uml2.uml.internal.... {class org
7 16/10§07 19:03 - uk.ac.ed.inf.pepa.parsing.Mode... (class L

< >
[ Performance Evaluation | ] Graph View 2 =
Export ¥

Chart 1

otification[1
LocalFailureN|
otification[1

FindIService[1

Localw/aitRe
uest[1

® LocalServiceNotification[1] ® LocalFailureNotification[1]
@ FindlService[1] © LocalWaitRequest[1]

) - Eclipse SDK

’ Sensoria Reference Markovian Calculus (SRMC) £
Sensoria Reference Markovian Calculus (SRMC)

Info
Basic information about this tool

Id: uk.ac.ed.inf.srmc
Name: Sensoria Reference Markovian Calculus (SRMC)

Description: This tool supports SRMC, a stochastic process algebra for
performance evaluation.

Functions

Available functions

® uk.ac.ed.inf.pepa.parsing.ModelNode getModel(java.io.File)
Creates an in-memory representation of the model description in the given
file. It can optionally carry out static analysis of the syntax tree.
uk.ac.ed.inf.pepa.parsing.Modelode getModel{java.lang. String)
Creates an in-memory representation of the model description in the given
string. It can optionally carry out static analysis of the syntax tree.
uk.ac.ed.inf.pepa.ctme.derivation. IStateSpace
getMarkovChain{uk.ac.ed.inf.pepa.parsing. ModelMode)

Generates the underlying Continuous-Time Markov Chain.

* doublel

etSteadyStateProbabilityDistribution{uk. ac.ed.inf.pepa.ctme . derivation.ISta

Computes the steady-state probability distribution over the given state
space

Tool Info

=] systems.pepa 52
doServiceNotFound = 1.0; N
doNotifyFailure = 1.0;
doRemoteServicelocalised = 1.0;
doNotifyRemoteSuccess = 1.0;

doRemoteServiceNotLocalised = 1.0;
doNotifyRemoteFailure = 1.0;
doRequestLocalService = 1.0;
doRequestRemoteService = 1.0;
doCompensate = 1.0;

doReset = 1.0;

//Definitions

LocalWaitRegquest = (localServiceRegquested, infty) .F
FindlService = (serviceFound, doServiceFound) .Local
LocalServiceNotification = (serviceNotified, doNoti
LocalFailureNotification = (failureNotified, doNoti
RemoteWaitRegquest = (servicelocalisationRequested,
LocalisationOfServices = (servicesLocalised, doRemc
ServicesDelivery = (servicesInfoDelivered,doNotify
DiscoveryFailure = (remoteFailureNotified, doNotify
RequestinglLocalServices = (localServiceRegquested,c
WaitingLocalServices = (serviceNotified, infty) .Rec
RequestingRemoteServices = (serviceLlocalisationRec

< >

/ Sensoria

/ SRMCJUML Bridge &2
SRMC/UML Bridge

Info
Basic information about this tool

Id: uk.ac.ed.inf.srmec.uml_bridge
MName: SRMCJUML Bridge

Description: This tool transforms UML models to SRMC {Sensoria Refere|
Markovian Calculus) descriptions.

Functions
Available functions
* org.eclipse.uml2.uml.Model loadModel{java.lang. String)
Loads a UML model from the Ffile in the given location.
® org.eclipse.uml2.uml.Intersction]
extractInteractions({org.eclipse.uml2.uml.Model)
Extracts SRMC-related interactions from the UML Model.
* org.eclipse.uml2.uml.Interaction

extractFirstInteraction{org.eclipse.uml2.uml.Model)
Helper function that extracts the first SRMC-related interaction from the UML

Model.

uk.ac.ed.inf.pepa.parsing.Modelode

transform{org. eclipse.uml2.uml.Interaction)

Transforms the system as specified in the given UML interaction into a SRMC
model.

Tool Info

& systems.uml &) systems_reflect.uml 22

Machine > Orchestrator
woration Collaboration
collaborationLine>> <Interaction> Component Collaboration

<Connector >

<Connector>

<Lifeline > localDiscoverySM

[£) <<analysis>> <Comment > Throughput of FailureNotified = 0,1176470555235294
=) <<analysis>> <Comment> Throughput of serviceFound = 0.11764705852352941
=) <<analysis>> <Comment:> Throughput of serviceNotFound = 0.1176470585235294
[£) <<analysis>> <Comment > Throughput of serviceNotified = 0.117647058582352937
<Lifeline > remoteDiscoverySM

=) <<analysis>> <Comment> Throughput of servicesLocalised = 0.0588235294117647
=) <<analysis>> <Comment:> Throughput of remoteFailureNotified = 0.058823529411°
=) <<analysis>> <Comment> Throughput of servicesNotLocalised = 0.0588235294117
=) <<analysis>> <Comment> Throughput of servicesInfoDelivered = 0,058823529411°
<Lifeline> orchestrator

=) <<analysis>> <Comment> Throughput of servicelocalisationRequested = 0.117647
[£) <<analysis>> <Comment > Throughput of reset = 0.05852352941176472

=) <<analysis>> <Comment > Throughput of compensate = 0.05882352941176472

=) <<analysis>> <Comment:> Throughput of localServiceRequested = 0.235294117647
‘operty > localDiscoverySM : LocalDiscoverySM

‘operty > remoteDiscoverySM : RemoteDiscoverySM

‘operty > orchestrator : Orchestrator

b IS amb
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= S Sensoria Reference Markovian Calculus (SRMC)
= = general ~
== uml Info
= (= systems Basic information about this tool
# ] AutomotiveCS.um| Id: uk.ac.ed.inf.srmc
] BM.profile.uml Name: Sensoria Reference Markovian Calculus (SRMC)
| Default.profile.uml Description: This tool supports SRMC, a stochastic process algebra for
# | Deployment.profile.uml performance evaluation,
#] OnRoadRepair.uml
@] PEP;jA.proFiIe.um! Tonctone
@ ProfileBase.profile.uml Available functions
#] RUPAnalysis.profile.uml
= ) Drofile neafi ® uk.ac.ed.inf.pepa.parsing.ModelMode getModel(java.io.File)
" esentation of the model description in the given
static analysis of the syntax tree,
Q Q Heltode getModel{java.lang. String)
model descri pt| on automatica (VIR it ol s e v
put static analysis of the syntax tree,
inferred from UML model
ribution{uk.ac.ed.inf.pepa.ctme.derivation.ISta
obability distribution over the given state
v
eNotFound = 1.0; N
< 1.0;
prvicelocalised = 1.0;
[ Performance Evaluation | T Graph ¥iew 22 = oteSuccess = 1.0;
iceNotLocalised = 1.0;
Export ¥ 1.0;
Chart 1 = 1.0;
doRequestR cService = 1.0;
doCompensate
B doReset = 1.0;
-~ / otification[1
T //Definitions
:l‘i:lia?i;ﬁ LocalWaitRegquest = (localServiceRegquested, infty) .F
FindlService = (serviceFound, doServiceFound) .Local
LocalServiceNotification = (serviceNotified, doNoti
T aih FindIService[1 LocalFailureNotification = (failureNotified, doNoti
RemoteWaitRegquest = (servicelocalisationRequested,
9 LocalisationOfServices = (servicesLocalised, doRemc
ServicesDelivery = (servicesInfoDelivered,doNotify
DiscoveryFailure = (remoteFailureNotified,doNotify
RequestinglLocalServices = (localServiceRegquested,c
- . . - . . WaitingLocalServices = (serviceNotified, infty) .Rec
® LocalServiceNotification[1] ® LocalFailureNotification[1] RequestingRemoteServices = (serviceLocalisationRec,
@ FindlService[1] © LocalWaitRequest[1] B T . . . . -t T B

EE

>»

Y| / Sensoria

/ SRMCJUML Bridge 2% =0

SRMC/UML Bridge

Info
Basic information about this tool

Id: uk.ac.ed.inf.srmec.uml_bridge
MName: SRMCJUML Bridge

Description: This tool transforms UML models to SRMC {Sensoria Reference
Markovian Calculus) descriptions.

Functions
Available functions

* org.eclipse.uml2.uml.Model loadModel{java.lang. String)

Loads a UML model from the Ffile in the given location.

® org.eclipse.uml2.uml.Intersction]
extractInteractions({org.eclipse.uml2.uml.Model)
Extracts SRMC-related interactions from the UML Model.

* org.eclipse.uml2.uml.Interaction
extractFirstInteraction{org.eclipse.uml2.uml.Model)
Helper function that extracts the first SRMC-related interaction from the UML
Model.

uk.ac.ed.inf.pepa.parsing. Modelode

transform{org. eclipse.uml2.uml.Interaction)

Transforms the system as specified in the given UML interaction into a SRMC

model. v

Tool Info

& systems.uml &) systems_reflect.uml 22

Machine > Orchestrator »~
woration Collaboration

collaborationLine >> <Interaction> Component Collaboration

<Connector >

<Connector >

<Lifeline > localDiscoverySM

=) <<analysis>> <Comment> Throughput of failureMatified = 0.1176470585235294
=) <<analysis>> <Comment> Throughput of serviceFound = 0.11764705852352941
<<analysis>> <Comment:> Throughput of serviceNotFound = 0.1176470585235294
=) <<analysis>> <Comment> Throughput of serviceNotified = 0.11764705852352937
<Lifeline > remoteDiscoverySM

=) <<analysis>> <Comment> Throughput of servicesLocalised = 0.0588235294117647
=) <<analysis>> <Comment> Throughput of remoteFailureMotified = 0.058823529411°
=) <<analysis>> <Comment> Throughput of servicesNotLocalised = 0.0588235294117
=) <<analysis>> <Comment> Throughput of servicesInfoDelivered = 0,058823529411°
<Lifeline > orchestrator

=) <<analysis>> <Comment> Throughput of servicelocalisationRequested = 0.117647
=) <<analysis>> <Comment> Throughput of reset = 0.05852352941176472

=) <<analysis>> <Comment > Throughput of compensate = 0.05882352941176472

=) <<analysis>> <Comment> Throughput of localServiceRequested = 0,.235294117647
‘operty > localDiscoverySM : LocalDiscoverySM

‘operty > remoteDiscoverySM : RemoteDiscoverySM

‘operty > orchestrator : Orchestrator

b IS amb
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== uml
=l = systems
# | AutomotiveCs.uml
] BM.profile.uml
] Default.profile.uml
# | Deployment.profile.uml
#] OnRoadRepair.uml
] PEPA.profile.uml
#| ProfileBase.profile.uml
#] RUPAnalysis.profile.uml
# ] SENSORIA-Profile.profile.uml
#] systems_reflect.uml
=] systems.pepa N/

/ Sensoria Blackboard

= Sensoria Reference Markovian Calculus {(SRMC)

& 16/10{07 19:03 - uk.ac.ed.inf.pepa.ctme.derivat... (class uk
7 16/10§07 19:04 - [D@10ba033 (class double[])

7 16/10{07 19:04 - {servicesLocalised=0.058523529... (class
SRMC/UML Bridge

CJ 16/10§07 19:03 - org.eclipse.uml2.uml.internal.... {class org
7 16/10{07 19:03 - org.eclipse.uml2.uml.internal.... {class org
7 16/10§07 19:03 - uk.ac.ed.inf.pepa.parsing.Mode... (class L
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® LocalServiceNotification[1] ® LocalFailureNotification[1]
@ FindlService[1] © LocalWaitRequest[1]

’ Sensoria Reference Markovian Calculus (SRMC) £

Sensoria Reference Markovian Calculus (SRMC)

Info
Basic information about this tool
Id: uk.ac.ed.inf.srmc
Name: Sensoria Reference Markovian Calculus (SRMC)

Description: This tool supports SRMC, a stochastic process algebra for
performance evaluation.

Functions

Available functions

® uk.ac.ed.inf.pepa.parsing.ModelNode getModel(java.io.File)
Creates an in-memory representation of the model description in the given
file. It can optionally carry out static analysis of the syntax tree.
uk.ac.ed.inf.pepa.parsing.Modelode getModel{java.lang. String)
Creates an in-memory representation of the model description in the given
string. It can optionally carry out static analysis of the syntax tree.
uk.ac.ed.inf.pepa.ctme.derivation. IStateSpace
getMarkovChain{uk.ac.ed.inf.pepa.parsing. ModelMode:

Generates the underlying Continuous-Time Markov Chain.

* doublel

etSteadyStateProbabilityDistribution{uk. ac.ed.inf.pepa.ctme . derivation.ISta

Computes the steady-state probability distribution over the given state
space

Tool Info

=] systems.pepa &2
doServiceNotFound = 1.0; N
doNotifyFailure = 1.0;
doRemoteServicelocalised =
doNotifyRemoteSuccess =

1.0;

LocalWaitRegquest = (localServiceRequested, infty) .F
FindlService = (serviceFound, doServiceFound) .Local
LocalServiceNotification = (serviceNotified, doNoti
LocalFailureNotification = (failureNotified, doNoti
RemoteWaitRegquest = (servicelocalisationRequested,
LocalisationOfServices = (servicesLocalised, doRemc
ServicesDelivery = (servicesInfoDelivered,doNotify
DiscoveryFailure = (remoteFailureNotified,doNotify
RequestinglLocalServices = (localServiceRegquested,c
WaitingLocalServices = (serviceNotified, infty) .Rec
RequestingRemoteServices = (serviceLlocalisationRec

< >

[ / Sensoria
/ SRMCJUML Bridge 2%
SRMC/UML Bridge

Info
Basic information about this tool

Id: uk.ac.ed.inf.srmec.uml_bridge
MName: SRMCJUML Bridge

Description: This tool transforms UML models to SRMC {Sensoria Reference
Markovian Calculus) descriptions.

Functions
Available functions

* org.eclipse.uml2.uml.Model loadModel{java.lang. String)
Loads a UML model from the Ffile in the given location.
® org.eclipse.uml2.uml.Intersction]
extractInteractions({org.eclipse.uml2.uml.Model)
Extracts SRMC-related interactions from the UML Model.
* org.eclipse.uml2.uml.Interaction
extractFirstInteraction{org.eclipse.uml2.uml.Model)
Helper function that extracts the first SRMC-related interaction from the UML
Model.
uk.ac.ed.inf.pepa.parsing. Modelode
transform{org. eclipse.uml2.uml.Interaction)
Transforms the system as specified in the given UML interaction into a SRMC
model.

Tool Info

& systems.uml &) systems_reflect.uml 22

Machine > Orchestrator

woration Collaboration

collaborationLine >> <Interaction> Component Collaboration

<Connector >

<Connector >

<Lifeline > localDiscoverySM

=) <<analysis>> <Comment> Throughput of failureMatified = 0.1176470585235294
=) <<analysis>> <Comment> Throughput of serviceFound = 0.11764705852352941
<<analysis>> <Comment:> Throughput of serviceNotFound = 0.1176470585235294
=) <<analysis>> <Comment> Throughput of serviceNotified = 0.11764705852352937
<Lifeline > remoteDiscoverySM

=) <<analysis>> <Comment> Throughput of servicesLocalised = 0.0588235294117647
=) <<analysis>> <Comment> Throughput of remoteFailureMotified = 0.058823529411°
=) <<analysis>> <Comment> Throughput of servicesNotLocalised = 0.0588235294117
=) <<analysis>> <Comment> Throughput of servicesInfoDelivered = 0,058823529411°
<Lifeline > orchestrator

=) <<analysis>> <Comment> Throughput of servicelocalisationRequested = 0.117647
=) <<analysis>> <Comment> Throughput of reset = 0.05852352941176472

=) <<analysis>> <Comment > Throughput of compensate = 0.05882352941176472

=) <<analysis>> <Comment> Throughput of localServiceRequested = 0,.235294117647
‘operty > localDiscoverySM : LocalDiscoverySM

‘operty > remoteDiscoverySM : RemoteDiscoverySM

‘operty > orchestrator : Orchestrator
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#] RUPAnalysis.profile.uml
# ] SENSORIA-Profile.profile.uml
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& 16/10{07 19:03 - uk.ac.ed.inf.pepa.ctme.derivat... (class uk
7 16/10§07 19:04 - [D@10ba033 (class double[])
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’ Sensoria Reference Markovian Calculus (SRMC) £
Sensoria Reference Markovian Calculus (SRMC)

Info
Basic information about this tool

Id: uk.ac.ed.inf.srmc
Name: Sensoria Reference Markovian Calculus (SRMC)

Description: This tool supports SRMC, a stochastic process algebra for
performance evaluation.

Functions

Available functions

® uk.ac.ed.inf.pepa.parsing.ModelNode getModel(java.io.File)
Creates an in-memory representation of the model description in the given
file. It can optionally carry out static analysis of the syntax tree.
uk.ac.ed.inf.pepa.parsing.Modelode getModel{java.lang. String)
Creates an in-memory representation of the model description in the given
string. It can optionally carry out static analysis of the syntax tree.
uk.ac.ed.inf.pepa.ctme.derivation. IStateSpace
getMarkovChain{uk.ac.ed.inf.pepa.parsing. ModelMode:

Generates the underlying Continuous-Time Markov Chain.

* doublel

etSteadyStateProbabilityDistribution{uk. ac.ed.inf.pepa.ctme . derivation.ISta

Computes the steady-state probability distribution over the given state
space

Tool Info

=] systems.pepa &2

doServiceNotFound = 1.0;
doNotifyFailure = 1.0;

doRemoteServicelocalised = 1.0;
doNotifyRemoteSuccess = 1.0;
doRemoteServiceNotLocalised = 1.0;
doNotifyRemoteFailure = 1.0;

doRequestLocalService = 1.0;
doRequestRemoteService = 1.0;

doCompensate = 1.0;

doReset = 1.0;

//Definitions

LocalWaitRegquest = (localServiceRegquested, infty) .F

FindlService = (serviceFound, doServiceFound) .Local
LocalServiceNotification = (serviceNotified, doNoti
LocalFailureNotification = (failureNotified, doNoti
RemoteWaitRegquest = (servicelocalisationRequested,
LocalisationOfServices = (servicesLocalised, doRemc
ServicesDelivery = (servicesInfoDelivered,doNotify
DiscoveryFailure = (remoteFailureNotified,doNotify
RequestinglLocalServices = (localServiceRegquested,c
WaitingLocalServices = (serviceNotified, infty) .Rec

RequestingRemoteServices = (serviceLlocalisationRec

< >

< N »
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/ SRMCJUML Bridge 2% =0

SRMC/UML Bridge

Info
Basic information about this tool

Id: uk.ac.ed.inf.srmec.uml_bridge
MName: SRMCJUML Bridge

Description: This tool transforms UML models to SRMC {Sensoria Reference
Markovian Calculus) descriptions.

Functions
Available functions

* org.eclipse.uml2.uml.Model loadModel{java.lang. String)
Loads a UML model from the Ffile in the given location.

® org.eclipse.uml2.uml.Intersction]
extractInteractions({org.eclipse.uml2.uml.Model)
Extracts SRMC-related interactions from the UML Model.

* org.eclipse.uml2.uml.Interaction
extractFirstInteraction{org.eclipse.uml2.uml.Model)
Helper function that extracts the first SRMC-related interaction from the UML
Model.

uk.ac.ed.inf.pepa.parsing.Modelode

transform{org. eclipse.uml2.uml.Interaction)

Transforms the system as specified in the given UML interaction into a SRMC

model. v

Tool Info

& systems.uml &) systems_reflect.uml 22

Machine > Orchestrator
woration Collaboration
collaborationLine >> <Interaction> Component Collaboration
<Connector >

<Connector>

<Lifeline > localDiscoverySM
=) <<analysis>> <Comea

Throughput
results
eflected back
into the UML
model

iceFound = 0.11764
= sis > > <Comment > Throughput of serviceNotFound = 0.11
=) <<analysis>> <Comment> Throughput of serviceMotified = 0.117¢
<Lifeline > remoteDiscoverySM
=) <<analysis>> <Comment> Throughput of servicesLocalised = 0.09
=) <<analysis>> <Comment > Throughput of remoteFailureMotified
=) <<analysis>> <Comment> Throughput of servicesNotLocalised = (J
=) <<analysis>> <Comment> Throughput of servicesInfoDelivered =
<Lifeline > orchestrator

=) <<analysis>> <Comment:> Throughput of servicelocalisationRequd
=) <<analysis>> <Comment:> Throughput of reset = 0,058823529411
=) <<analysis>> <Comment > Throughput of compensate = 0.058523529
=) <<analysis>> <Comment> Throughput of localServiceRequested = 0,.235294117647
‘operty > localDiscoverySM : LocalDiscoverySM

‘operty > remoteDiscoverySM : RemoteDiscoverySM

‘operty > orchestrator : Orchestrator
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/ Sensoria

/ Sensoria Browser | ‘C5. Navigator &2 =g ’ Sensoria Reference Markovian Calculus (SRMC) 22 / SRMCJUML Bridge &2 =0
= & . . ~ . ~
= Sensoria Reference Markovian Calculus (SRMC) SRMC/UML Bridge
=l =* general ~
== uml Info Info
= (= systems Basic information about this tool Basic information about this tool
#] AutomotiveCS.uml Id: uk.ac.ed.inf.srmc Id: uk.ac.ed.inf.srmc.uml_bridge
@] BM.profile.uml Name: Sensoria Reference Markovian Calculus (SRMC) Name: SRMC/UML Bridae
@] Default.profile.uml Description: This tool supports SRMC, a stochastic process algebra for Description: This tool transforms UML models to SRMC (Sensoria Reference
# | Deployment.profile.uml performance evaluation, Markovian Calculus) descriptions.
g} OnRoadRepair.uml
€] PEP;j\.proFiIe.um! Functions Functions
] ProfileBase. profile.uml Available Functions Available functions
#] RUPAnalysis.profile.uml . L X . )
@ SENSORIA-Profile. profile.uml ® uk.ac.ed.inf.pepa.parsing.Modeltode getMadel{java.io.File’ & orqg.eclipse.uml2.uml.Model loadModel(java.lang. Strin
& fl ‘DI . Creates an in-memory representation of the model description in the given Loads a UML model from the file in the given location.
t;dj systems_reflect.uml o file. It can optionally carry out static analysis of the syntax tree. o ora.eclipse.umi2.uml.Interactionf]
systems.pepa ® uk.ac.ed.inf.pepa.parsing.Modeliode getModel(java.lang. String) extractinteractions{org.eclipse.umi2.uml. Madel)
/ Sensoria Blackboard =7 Creates an in-memory representation of the model description in the given Extracts SRMC-related interactions from the UML Model.
' i . string. It can optionally carry out static analysis of the syntax tree. o orq.ecipse.umiz.uml.Interaction
==, Sensoria Reference Markovian Calculus (SRMC) ® uk.ac.ed.inf.pepa.ctme. derivation.IStateSpace extractFirstInteraction{org.eclipse.umlz.uml.Model)
£ 16/10§07 19:03 - uk.ac.ed.inf.pepa.ctmc.derivat... (class uk etMarkovChain{uk.ac.ed.inf.pepa.parsing. ModelMode: Helper Function that extracts the first SRMC-related interaction from the UML
|1 16/10{07 19:04 - [D@10ba083 (class double[]) Generates the underlying Continuous-Time Markov Chain. Model.
2 16/10/07 19:04 - {servicesLocalised=0,058523529... (class ¢ doublef] ® uk.ac.ed.inf.pepa.parsing.Modeltlode
d transform{org. eclipse.uml2.uml. Interaction
SRMCJUML Bridge Computes the steady-state probability distribution over the given state Transforms the system as specified in the given UML interaction into a SRMC
7 16/10{07 19:03 - org.eclipse.uml2.uml.internal.... {class org space v model. v
7 16/10{07 19:03 - org.eclipse.uml2.uml.internal.... {class org = Tool Info Tool Info
|57 16/10f07 19:03 - uk.ac.ed.inf.pepa.parsing.Mode... (class L
=] systems.pepa 52 & systems.uml &) systems_reflect.uml 22
doServiceNotFound = 1.0; Machine > Orchestrator N
< 5 doNotifyFailure = 1.0; woration> Collaboration
doRemotelerviceLocalised = 1.0; collaborationLine>> <Interaction> Component Collaboration
1 Performance Evaluation 1 Graph View &2 =8 doNotifyRemoteSuccess = 1.0; <Connector >
doRemoteServiceNotLocalised = 1.0; <Connector>
Export ~ doNotifyRemoteFailure = 1.0; <Lifeline > localDiscoverySM
Chart 1 doRequestLocalService = 1.0; [£) <<analysis>> <Comment > Throughput of FailureNotified = 0,1176470555235294
doRequestRemoteService = 1.0; =) <<analysis>> <Comment> Throughput of serviceFound = 0.11764705882352941
doCompensate = 1.0; [£) <<analysis>> <Comment > Throughput of serviceNotFound = 0.1176470585235294
Localervical doReset = 1.0; ) <<analysis>> <Comment:> Throughput of serviceNotified = 0.11764705852352937
<Lifeline > remoteDiscoverySM
CocaFaioc //Definitions [£) <<analysis>> <Comment > Throughput of servicesLocalised = 0.0585235294117647
;‘i:l;a?i::::ﬁ LocalWaitRegquest = (localServiceRequested, infty) .F =) <<analysis>> <Comment> Throughput of remoteFailureNotified = 0.058823529411°

=) <<analysis>> <Comment> Throughput of servicesNotLocalised = 0.0588235294117
[E) <<analysis>> <Comment > Throughput of servicesInfoDelivered = 0.058523529411°
<Lifeline > orchestrator

=) <<analysis>> <Comment> Throughput of servicelocalisationRequested = 0.117647
[£) <<analysis>> <Comment > Throughput of reset = 0.05852352941176472

[2) <<analysis>> <Comment:> Throughput of compensate = 0.05882352941176472

=) <<analysis>> <Comment:> Throughput of localServiceRequested = 0.235294117647
‘operty > localDiscoverySM : LocalDiscoverySM

‘operty > remoteDiscoverySM : RemoteDiscoverySM

‘operty > orchestrator : Orchestrator

FindlService = (serviceFound, doServiceFound) .Local
LocalServiceNotification = (serviceNotified, doNoti
LocalFailureNotification = (failureNotified, doNoti
RemoteWaitRegquest = (servicelocalisationRequested,
LocalisationOfServices = (servicesLocalised, doRemc
(servicesInfoDelivered, doNotify
DiscoveryFailure = (remoteFailureNotified, doNotify
RequestinglLocalServices = (localServiceRegquested,c
WaitingLocalServices = (serviceNotified, infty) .Rec
® LocalServiceNotification[1] ® LocalFailureNotification[1] RequestingRemoteServices = (serviceLocalisationRec.,
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Service deployment transformations

 Generate WSDL descriptors from UML4SOA

* Tool: VIATRA2
— Vlsual Automated model TRAnsformations
— general-purpose model transformation framework

that supports the entire life-cycle for transformations
* specification
e design
* execution
 validation

— within and between various modeling languages
— Eclipse subproject: http://eclipse.org/gmt
— Wiki: http://wiki.eclipse.org/VIATRA2
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VIATRA?2 transformations in SDE
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! @ datatypes : entity umlZ.metamodel.ParameterDirectionKind (X)
el @ metamodel unl2 .metamodel.BehavioralFeature.ownedParameter (OP, Operation, Parameter):;
#-[E] model wal2.metamodel.Parameter.direction(PD, Parameter, X);
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VIATRA?2 transformations in SDE
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The UML2BPEL Transformation

The UML2BPEL transformer converts from UML activity diagrams
to BPEL and WSDL

— Input: Service orchestrations in UML based on the
UML4SOA profile

— Output: BPEL and WSDL files

Integrated into Eclipse

Based on Eclipse EMF, supports input models from Rational
Software Architect and other tools which export EMF XMI

See http://www.pst.ifi.Imu.de/projekte/umld4soa/

SENSORIA Development Environment for SOA
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Transformation

= Transforming UML to BPEL/WSDL

Transforming UML to BPEL/WSDL

Select options for the transformation

Available activities

Output options
Output Pattern: RoadAssistance

Output Directory: /CEBIT_Examples/UML2BPEL

)

SENSORIA Development Environment for SOA

= Sequence
el
=

% Sequence inside Start
=}

@] RequestAssistance

2 Sequence for CardCharge Sequence for gpsrequestlocation
= El

T L & gpsrequestlocation
Sequence inside CardCharge
] & findLocalServices
& requestCardCharge 8

& selectServices

3 bank_service_porttype
% requestCardCharge
% revokeCardCharge

€ client_callback_porttype
%k replyAssistance

€ client_service_porttype
% RequestAssistance

BPEL + WSDL




SENSORIA provides...

SENSORIA tools extend standard design workflow
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Verifying correctness of SOA models/code
e.g., PEPA Tool, WS-Engineer

Translating SOA artefacts between steps
AAAAAAAAAAAAAA | e.g., BPEL to WSDL, VIATRA 2, TIGER

Modelling SOA applications
e.g., a UML Profile for SOA

Deployment and Execution of SOA systems
e.g., dynamic matching of services




SENSORIA provides...

SENSORIA tools extend standard design workflow

Analysis

Verifying correctness of SOA models/code
PEPA Tool, WS-Engineer

WS-Engineer:

No deposit will be charged if service is cancelled.
The driver will get everything according to his policy
if payment if confirmed.

' -
Modelling and Languages Deployment and Runtime

Deployment and Execution of SOA systems

Modelling SOA applications e.g., dynamic matching of services

e.g., a UML Profile for SOA




SENSORIA provides...

SENSORIA tools extend standard design workflow
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No deposit will be charged if service is cancelled.
The driver will get everything according to his policy
if payment if confirmed.
PEPA:
. _— The car will arrive within 15 minutes with 90%
Modelling SOA applications .
e.g., a UML Profile for SOA probability.

\ 4
Modelling and Languages

The GPS location service is a quality bottleneck.




SENSORIA provides...

SENSORIA VIATRA: orkflow

Standard deployment code generated in WSDL.

A s l Verifying correctness of SOA models/code
PEPA Tool, WS-Engineer

Gt | Owpnber

WS-Engineer:

No deposit will be charged if service is cancelled.
The driver will get everything according to his policy
if payment if confirmed.
PEPA:
. _— The car will arrive within 15 minutes with 90%
Modelling SOA applications .
e.g., a UML Profile for SOA probability.

\ 4
Modelling and Languages

The GPS location service is a quality bottleneck.




SENSORIA provides...

SENSORIA VIATRA: orkflow

Standard deployment code generated in WSDL.

Gorws | & oworied

| O — l Verifying correctness of SOA models/code
e PEPA Tool, WS-Engineer

WS-Engineer:

No deposit will be charged if service is cancelled.
The driver will get everything according to his policy
if payment if confirmed.
PEPA:
. _— The car will arrive within 15 minutes with 90%
Modelling SOA applications .
e.g., a UML Profile for SOA probability.

\ 4
Modelling and Languages

The GPS location service is a quality bottleneck.

SENSORIA Development Environment:
Additional tools can easily be integrated




SENSORIA answers to SOA challenges

Workflow of Development Process

Service
model

Analysis
model

Formal Languages & Analysis Tools
Correctness Performance
SLA Security ...

Deployment
model

Re-Engineering Legacy System

Service
Platforms

WS
OSGl
SCA
BPEL




SENSORIA answers to SOA challenges

Workflow of Development Process

PFeetse model-driven development of Plsetrfwce
services atrorms

o s
model model OSGl
SCA
BPEL

Analysis
model

Formal Languages & Analysis Tools
Correctness Performance
SLA Security ...

Re-Engineering Legacy System




SENSORIA answers to SOA challenges

Workflow of Development Process

o AMEeWOrK In t SE
Deployment
model

Standards-compliant service modelling
languages

Formal Languages & Analysis Tools
Correctness Performance
SLA Security ...

Re-Engineering Legacy System

Service
Platforms

WS
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SCA
BPEL




SENSORIA answers to SOA challenges

Workflow of Development Process

Service
Platforms
(S 5
model model 0OSaGl
SCA
model

Hidden formal analysis of service models

Formal Languages & Analysis Tools

Correctness Performance
SLA Security ...

Re-Engineering Legacy System




SENSORIA answers to SOA challenges

Workflow of Development Process

Service
Platforms

Deployment to standard platforms WS

" \__/ ol
SCA

BPEL

Formal Languages & Analysis Tools

Correctness Performance
SLA Security ...

Re-Engineering Legacy System




SENSORIA answers to SOA challenges

Workflow of Development Process

[« Customizable domain-specific development process
- Service Deployment
model model
Analysis
model

Service

| Platforms

WS
0OSGlI
SCA
BPEL

Formal Languages & Analysis Tools
Correctness Performance
SLA Security ...

Re-Engineering Legacy System




SENSORIA answers to SOA challenges

Workflow of Development Process

Service
model

Analysis
model

Formal Languages & Analysis Tools
Correctness Performance
SLA Security ...

Deployment
model

Re-Engineering Legacy System

Service
Platforms
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A PROGRAMMER'’S PERSPECTIVE




Eclipse, OSGi as an integration platform

* OSGIi = 0Open Services Gateway Initiative
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Eclipse, OSGi as an integration platform
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Eclipse, OSGi as an integration platform

Java
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Eclipse, OSGi as an integration platform

Java
packages

~N

Classes are (re)
usable




Sensoria

* OSGi bundles, and an Eclipse Ul

* Provides basic infrastructure for OSGi-based
tool and service integration

Sensoria
Core

Tool Store Blackboard

N
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Sensoria

ISensoriaTool
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OSGi

Extension point
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implementation +
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Sensoria

Ext [ int )
xtension point:
4 h marker Interface, N
Describes implemented by ~
services Tools
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Sensoria

Extensi int h

xtension point:

4 A marker Interface, N
Describes implemented by ~

services Tools
offered by a ISensoriaTool j Tool Store

Tool R,

5 : MyToollnterface /
e OSGi A

implementation +
f Extension point
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Remote OSGi (R-OSGi)

R-OSGi
bundle
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Remote OSGi (R-OSGi)

)
Interface is
present on both
the server and the

client

4
R-OSGi R-OSGi
bundle bundle




Remote OSGi (R-OSGi)

Jlmplementation
R-OSGi class R-OSGi
bundle ,server” bundle
— ( )
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Remote OSGi (R-OSGi)
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Remote OSGi (R-OSGi)

R-OSGi R-OSGi
bundle bundle
(
A remote client requests the

service...




Remote OSGi (R-OSGi)

-

A proxy is
created...
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bundle

bundle




Remote OSGi (R-OSGi)

Eclipse, OSGi as an integration platform
R-OSGi
bundle
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Comparing ECF and R-OSGi

° ECF R-OSGi
— - More complex + Simple

architecture + Lightweight (only
depends on OSGi)

Better suited for our goals

— + More features
(asynchronous calls,
timing service, stb.)




Workflow orchestration — Hello world

cReg.addRemoteCore("r-osgi://localhost:9278");

remoteCore = cReg.findCoreByName("r-osgi://localhost:9278");
testTool = remoteCore.findToolById("hu.bme.test.htmlconverter");
testIf = testTool.getServicelnterface();

sCore.print(testIf.htmlEscape("<<"));




Tool scripts

function soa2wsdl(umlFileName, outputDirectory)

{
viatra = sCore.findToolByName("Viatra").getServicelnterface();
vU = sCore.findToolByName("vUtil").getServicelnterface();
fw = viatra.createFramework();

vpml =  vU.getInputStream(vU.getFileFromBundle
("hu.bme.mit.viatra.integration.sensoria", "model/
uml2soa clean.vpml"));
umlmodel file = vU.getFile(umlFileName);
viatra.nativeImportFromFile(fw,umlmodel file,"uml");

result = viatra.runTransformation
(fw, "transformations.uml2soa2wsdl", "Model=uml2.models."+umlmodel
+"_um1" ) ;

viatra.writeoutput(fw,...);

viatra.disposeFramework(fw);

}




Outlooks

* Support a proper workflow orchestration
engine instead of the built-in JS interpreter

— Parallelism

— Exception handling

— Asynchronous messages
Ul integration

— Allow for user interaction in automated workflows




Where to get it?

e General info:

— http://www.sensoria-ist.eu/

 SDE:
— http://svn.pst.ifi.Imu.de/trac/sct
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