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Executive Summary

This document shows, on the example of the student application scenario from the
eUniversity case study of Sensoria, how Sensoria can be used to model, verify, and
generate code from UMtbased S@ models.

The case study is modeled in UML4SOA, our profile for behavioural specifications of
SOAs. The tools used for verification purposes are the Rational Software Architect
(Modelling), WSEngineer (qualitative analysis), PEPA (quantitative analysis),
MDD4SOA (Model Transformation / Code Generation) and the Sensoria Development
Environment (tool integration).
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1  Introductio n

This document describes thgrocess of modeling, analyzing, and generating code for a
case study modeled in UML4SOA. For each of these steps, we use methods and tools
integrated into the Sensoria Development Environment (SDE), a tool integration
platform based on Eclipse for the deslopment of serviceoriented software.

The SDE, as a tool integration platform, enables easy access to software development
tools, and offers the ability to orchestrate, or script, individual tool functionality into a
larger development process.

Many tools for the development of serviceoriented software have been integrated into
the SDE, andafter installation, the SDE shows these tools in a tool browser which is
part of the Sensoria perspective within Eclipse. The next figure shows this perspective,
with the tool browser on the lefthand side.
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t- Deployment
T Modes
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& Modes
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i, Sensoria Reference Markovian Calculus (SRMC)
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<, PEPAIntegration Service
- Remote Service
45 Remote service server
i Sensoria
%, Sensoria Core Registry Service
<45, Sensoria Core Service
&, Sensoria Ul Service
= Transformation
<, MDD4SOA Integration Service
= UML
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i, UMLZBPEL/WSDL Converter

= Sensoria - Sensoria Reference Markovian Calculus (SRI\TCJTE:Iipsa SDF(w - _w @E&J
File Edit Navigate Search Project Run Window Help
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1= Model Checker Infa
4, LTsA Basic information about this tool
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T Web Services MName: Sensoria Reference Markovian Calculus (SRMC)

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

Functions

Available functions

* ModelNode gethodel(File file]
Creates an in-memary representation of the model description in the given file. It can optionally carry out static analysis of the syntax
tree.

* ModelMode getModel(String 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.

* void showlnUliModelNode modelNode) throws StmcException

Helper method which saves the model node to a file, performs quantititave analysis and reveal results in the Eclipse workbench,

* IStateSpace getMarkovChain{MedelMode model

Generates the underlying Continuous-Time Markov Chain,

double[] getSteadyStateP robabilityDistribution{IStateSpace stateSpace] throws SelverException

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

* Map getThroughputilStateSpace stateSpace]
Performs throughput analysis on the given state space and probability distribution. The key of the map is the action's name (String)
and the value is its throughput (Double).

Options
Qptions of this tool
® EnableStaticAnalysis (value: truel
Carry out static analysis after the model description is parsed
& jteration.monitor.type (value: iteration.monitor.default)

Iteration Monitor

* amg.nu? (value: (none;
(AMG) Post-relaxations

* amg.nul {value: (none
[AMG) Pre-relaxations

* amg.omega.postf (value: (none]

FAMSG Precnditinnerl Fansard Sween nf the nnst_smnnthinn

Tool Info

e

The tools are grouped into categories, for exampl&odeling or Analysis Double
clicking a tool shows the functionality offered by the tool in detail (center page in the
previous figure).
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2 The eUniversity Case Study

In this document, three of the integrated tools will be used to analyze a concrete
example, namely the process of a student applying for a course of studies at an online
university. This scenario has been defined in the eUniversity case study of the prof
Sensoria and shows a serviecbased software system consisting of six atomic services
(next figure, in grey) and two orchestrations (next figure, in green).
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File Edit Diagram MNavigate Search Project Modeling Run Window Help
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documentUploadService : DocumentUploadService + B3 Part
eUniversity Client + 0— Provided Interface
Document Uploadin
P g & Connector
= Collaboration Use
Status Handling 4| . Role Binding
= J applicationStatusService : ApplicationStructureyice
applicationCreationService : ApplicationCreationService o e
Walidation
Student Office
=] =]
studentOfficeService : StudentOfficeService Student Office applicationValidationService : ApplicationValidationService
Course Program Admission
programService : ProgramService centralAdmissionService : CentralAdmissionService
4 <= Geometric Shapes
o s &%

The eUniversity case study scenario consists of two orchestrations, the
ApplicationCreationSewrice and the ApplicationValidationService, which are both
modeled as activity diagrams with serviceoriented extensions (namely, the UML4SOA
profile). These two interact with one another, and the relationship between them will
be the subject of our analys. The other services, including the client service, are
atomic and implemented in a standard programming language (for example, in Java).

The process is as follows: A student uses the eUniversityClient website (top left) to
apply for a certain course of wudies. This process is coordinated by the
ApplicationCreationService,  which  calls, among other services, the
ApplicationValidationService which, in turn, contacts other services as well. After
review of the application by the various services, the student notified whether he
was accepted at the university.
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As said above, the ApplicationCreationService and the ApplicationValidationService are
implemented as orchestrations of the other services. The ApplicationCreationService is
invoked first. The orchestration is shown in the previous figure.

The activity diagram in the previous figure makes use of two distinct sets of
stereotypes. The first set of stereotypes comes from the UML4SOA profile, for example,
the receive the sendAndReceivand the reply stereotypes. These stereotypes are used
to model service calls in between the various services of which this case study consists.
The second set of stereotypes comes from the OMG MARTE profile, for example the
PaStepor the GaWorkloadEventtereotypes. Thoseare used to specify rates for later
performance evaluation.

The ApplicationCreationService starts with a receipt of the catiewApplicationon a link
called ApplicationClientz received is theapplication. After the receipt of this call, the
various other services are initialized, i.e. the ApplicationStatusServiceand the
DocumentUploadServicéAfter the initialization is complete, we send thestartValidation
call to the ApplicationValidationServiceto request the start of the validation. After we
have doneso, we wait for another call from the client: Either, the student presses the
button to complete the application, or another one to cancel it. Before he does either, he
can use theDocumentUploadServic® upload documents like certificates and so on.

If a cancelApplicationcall is received, the validation service is instructed to cancel the
validation, and the status service is notified that the application has been canceled. If,
on the other hand, the student chose to complete the application, we retrievthe
uploaded documents from theDocumentUploadServicand request a final validation
from the ApplicationValidationService If the result is okay, we register the student at
the StudentOfficeand report a success. Otherwise, an invalid application is repged.

So, theApplicationCreationServicecontacts the ApplicationValidationServiceon three
occasions: To start the validation with thestartValidation call; and to either complete
or cancel the validation completeValidation/ cancelValidatior).

Now, leh O EAOA A 11T E AO OfpdicatonvalidabidndervicehexeE 1 1T 1T A&
figure). The process starts with the receipt of thestartValidation call from the
ApplicationCreationService Afterwards, both the CentralAdmissionServiceand the
StudentOffice8&rvice are contacted simultaneously to check admission of the student,

and to check the student data.

Subsequently, the process waits for the completeValidation call from
ApplicationCreationService After it is received, the documents are checked with the

help of theProgramServiceand the result is returned to theApplicationCreationService

7A AAT 11T x OOA Oxi 1T &£ OEA O1110 EI OACOAOAA

Engineer tool to check the interactions between the two orchestrations. Secondk,A & 1 1
use the PEPA tools for performing performance evaluation on the processes.
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3 Checking qualitative properties

The WSEngineer/LTSA tool can be used to perform qualitative analysis on interacting
processes. Before we can use the tool, we need tansform the input, as the WS

Engineer does not work natively with UML activity diagrams, but rather with

BPEL/WSDL descriptions.

We will employ another integrated tool called MDDA4SOA to perform this
transformation. By clicking the transformation button inthe SDE, we get to select the
diagrams we want to convert.

= Transforming UML to BPEL/WSDL EER ISR

Transforming UML to BPEL/WSDL

Select options for the transformation

Available activities

Output cptions
Output Pattern:

Output Directory:  /eu.sensoria-ist.casestudy.euniversity/transformations

Open result in editors

@ [ Finish ] [ Cancel

After clicking Finish, the resulting processes are opened. As an example, the next figure
shows theApplicationValidationServicen BPEL.
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For checking progress with WE&Engineer, we can employ e WSEngineer LTSA
perspective and the interaction validation tab. We select pairs of BPEL/WSDL files as
input z on the onehand side the ApplicationCreationService and its WSDL description
(ApplicationClient), on the other hand the ApplicationValidation®rvice and its WSDL
description (ApplicationValidationService).
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