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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 UML-based SOA 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), WS-Engineer (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 the process 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 development of service-oriented 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 service-oriented software have been integrated into 
the SDE, and after 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 left-hand side. 

 

The tools are grouped into categories, for example Modeling or Analysis. Double-
clicking a tool shows the functionality offered by the tool in detail (center page in the 
previous figure). 



The Sensoria eUniversity Case Study: A Tutorial (Final)              March 05, 2010 

 
 

016004 (Sensoria)                                                       4 

 

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 project 
Sensoria and shows a service-based software system consisting of six atomic services 
(next figure, in grey) and two orchestrations (next figure, in green). 

 

The eUniversity case study scenario consists of two orchestrations, the 
ApplicationCreationService and the ApplicationValidationService, which are both 
modeled as activity diagrams with service-oriented extensions (namely, the UML4SOA 
profile). These two interact with one another, and the relationship between them will 
be the subject of our analysis. 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 studies. 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 is 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 sendAndReceive and 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 
PaStep or the GaWorkloadEvent stereotypes. Those are used to specify rates for later 
performance evaluation. 

The ApplicationCreationService starts with a receipt of the call newApplication on a link 
called ApplicationClient ɀ received is the application. After the receipt of this call, the 
various other services are initialized, i.e. the ApplicationStatusService and the 
DocumentUploadService. After the initialization is complete, we send the startValidation 
call to the ApplicationValidationService to request the start of the validation. After we 
have done so, 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 the DocumentUploadService to upload documents like certificates and so on. 

If a cancelApplication call 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 retrieve the 
uploaded documents from the DocumentUploadService and request a final validation 
from the ApplicationValidationService. If the result is okay, we register the student at 
the StudentOffice and report a success. Otherwise, an invalid application is reported. 

So, the ApplicationCreationService contacts the ApplicationValidationService on three 
occasions: To start the validation with the startValidation call; and to either complete 
or cancel the validation (completeValidation / cancelValidation). 

Now, letȭÓ ÈÁÖÅ Á ÌÏÏË ÁÔ ÔÈÅ ÉÍÐÌÅÍÅÎÔÁÔÉÏÎ ÏÆ ÔÈÅ ApplicationValidationService (next 
figure). The process starts with the receipt of the startValidation call from the 
ApplicationCreationService. Afterwards, both the CentralAdmissionService and the 
StudentOfficeService 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 the ProgramService, and the result is returned to the ApplicationCreationService. 

7Å ÃÁÎ ÎÏ× ÕÓÅ Ô×Ï ÏÆ ÔÈÅ ÔÏÏÌÓ ÉÎÔÅÇÒÁÔÅÄ ÉÎÔÏ ÔÈÅ 3$%Ȣ &ÉÒÓÔÌÙȟ ×ÅȭÌÌ ÕÓÅ ÔÈÅ 73-
Engineer tool to check the interactions between the two orchestrations. Secondly, ×ÅȭÌÌ 
use the PEPA tools for performing performance evaluation on the processes. 
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3 Checking qualitative properties  

The WS-Engineer/LTSA tool can be used to perform qualitative analysis on interacting 
processes. Before we can use the tool, we need to transform 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 MDD4SOA to perform this 
transformation. By clicking the transformation button in the SDE, we get to select the 
diagrams we want to convert. 

 

After clicking Finish, the resulting processes are opened. As an example, the next figure 
shows the ApplicationValidationService in BPEL. 
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For checking progress with WS-Engineer, we can employ the WS-Engineer LTSA 
perspective and the interaction validation tab. We select pairs of BPEL/WSDL files as 
input ɀ on the one-hand side the ApplicationCreationService and its WSDL description 
(ApplicationClient), on the other hand the ApplicationValidationService and its WSDL 
description (ApplicationValidationService). 


















