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ABSTRACT 
In past, SOA (Service Oriented Architecture) is not implemented in event exposure. In existing system integration testing 
approaches for Web service compositions treat Web services as black-box components and verify the correctness of their 
choreography only. According to the anti-decomposition axiom, verifying the choreography cannot guarantee that a service 
composition has been adequately tested. This approach to whiten the testing of service compositions based on events is 
exposed by services. To assure the quality of an SOA application, service consumers usually conduct integration testing to 
verify whether all the involved services work correctly when composed in the SOA application 
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1. INTRODUCTION 
SOA application, using online book sales application 
event exposure, has been implemented. This 
approach to whiten the testing of service 
compositions is based on events exposed by services. 
To assure the quality of an SOA application, service 
consumers usually conduct integration testing to 
verify whether all the involved services work 
correctly when composed in the SOA application. 
Service-oriented architecture (SOA) is a software 
design and software architecture design pattern based 
on distinct pieces of software providing application 
functionality as services to other applications. This is 
known as service-orientation. It is independent of any 
vendor, product or technology. SOA is the 
architectural style that supports loosely coupled 
services to enable business flexibility in an 
interoperable technology in an agnostic manner. 
2. SOA TESTING CHALLENGES 
Testing SOA is somehow an intricate and a 
challenging computing problem, and that is due to 
several reasons, some of which are outlined below 
and figure.1 illustrates the SOA Components. 

 
Figure 1. SOA Components 

1. SOA is distributed in which they are 
composed of web service components 
dispersed over different hardware and 
operating system platforms; thus, testing 
must cover the different deployment 
configurations (Bartolini et al 2009).  

2. SOA are dynamic in which they 
implement adaptive behaviors such as 
adding new services, integrating new 
services, and removing old ones; 
consequently, performing an effective 
regression testing can be a challenging 
task.  

3. SOA are complex in which they can be 
seen as a mesh of interacting services, 

each having specific functionalities and 
capable of different operations; thus, 
designing test cases for test automation 
can be a complicated and a demanding 
task.  

4. SOA are closed in which they are made 
out of closed services that run on the 
provider’s side and clients have no control 
over their implementations;  

5. SOA are remote in which their services are 
commonly located on the provider’s server; 
and therefore, testing SOA can be costly, 
especially, if services are charged on a 
per-use basis. Moreover, service providers 
could suffer from denial-of-service (DoS) 
in case of massive testing.  

6. SOA are heterogeneous in which their 
services deliver no standard interfaces for 
inter-communication as they are built 
using incompatible technologies, platforms, 
and programming languages; thus, it 
would be necessary to build multiple types 
of test engines each pertaining to a 
particular service platform. 

3. PROPOSED METHOD 
This research work focuses on improving the 
performance of testing and to reduce the delay 
incurred during testing. To assure the reliability of an 
SOA application service, security is imposed only on 
the most critical services of SOA application. 
First, a novel approach to whiten the testing of SOA 
applications involving more than one third-party 
service via events exposed from services. This 
approach allows service consumers to gain 
confidence on how well an SOA application has been 
tested.  
Second, develops a model to derive event interfaces 
from service implementations to expose only 
necessary events. The test coverage calculated based 
on exposed events can be used to reason about the 
real test coverage of an SOA application without 
revealing the service implementation details.  Third, 
it is an approach to hide information from exposed 
events based on event encapsulation to reduce 
information leakage. Fourth, this approach is to 
derive test cases based on event interfaces concerning 
both the test effectiveness and information leakage. 
This allows service providers to customize their 
services with different testing capacity requirements.  
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Figure 2. SOA Framework 

Finally, perform a detailed experimental evaluation 
resulting in the following key insights is performed. 
The experimental results show that our approach can 
find up to eight test coverages. The results also show 
that our solution can trade off effectiveness, 
efficiency, and information leakage in test case 
generation. The main advantage of a framework of 
assumptions, concepts and tools that provide support 
for automated software testing is the low cost for 
maintenance. If there is change in any test case only 
then the test case file needs to be updated and the 
driver Script and startup script will remain the same. 
Choosing the right framework/scripting technique 
helps in maintaining lower costs. Figure 2 illustrates 
the framework of SOA application. 
The costs associated with test scripting are due to 
development and maintenance efforts. The approach 
of scripting used during test automation has effect on 
costs. The proposed architecture has many benefits: It 
is distributed as it supports parallel testing of web 
services over multiple distributed server machines; it 
is cross-platform as it supports the testing of 
heterogeneous web services built using 
heterogeneous technologies; and it is capable of 
regression testing as it supports partial testing of 
sub-systems that have been recently changed or 
updated (Youssef et al 2012). All in all, the proposed 
architecture is meant to automate the testing of 
complex and heterogeneous SOA based systems 
while achieving a good level of efficiency, 
performance, and quality. 
The proposed testing steps are as follows:  

1. Connect to a particular UDDI registry, 
possibly located on the Internet, to 
search for a certain web service 
component to test. Once its WSDL is 
found, binding occurs between the web 
service, now called WSUT (Web Service 
under Test), and the testing framework.  

2. The test case generator generates a test 
case that contains a series of function 
calls and data parameters. Afterwards, 
the test engine connects to the WSUT 
and executes the test cases by calling the 
functions of the WSUT through the 
SOAP protocol. The test engine then 
receives the response results from the 
WSUT and compares them with the 
expected results.  

3. If both results match, then the WSUT is 
confirmed to pass the test, and its URL is 
saved into the log file; otherwise, the 
WSUT is confirmed to be defected and 
thus it is discarded.  

4. The above steps are repeated for testing 
another web service.  

4. IMPLEMENTATION OF SOA TESTING 
4.1  Admin Authentication and Service 
In this module, admin authentication process and 
updating information about the event exposure are 
dealt with. Service providers select from events 
generated at runtime and expose them to service 
consumers via event interfaces, an abstraction 
introduced later on more formally. The event 
interface of a service advertises what kind of events 
the service exposes at runtime, as well as, the 
relationship between the exposed events. In this way, 
service consumers can make use of the exposed 
events and the event interfaces to reason out how 
well a service composition has been covered in 
testing and derives test cases effectively to test 
uncovered scenarios. 
4.2 Service Consumer Process 
This module uses an online book sales application 
scenario adapted to illustrate this dilemma. The 
composition of four Web Services (WS) implement 
the application. The Bookshop WS sets out to find 
the cheapest book matching the customers’ search 
criteria. On receiving an order, the Bookshop WS 
invokes the Catalogue WS to retrieve ISBN 
information of the ordered book based on the title of 
the book. Then, the Bookshop WS sorts out the 
returned list of ISBN numbers based on price and 
places an order to the Warehouse WS with the sorted 
list.  
The Warehouse WS queries the books from the sorted 
list one by one based on ISBN numbers and picks the 
first book available in stock. Next, the Shipper WS is 
invoked to deliver the selected book to the customer. 
Finally, the Warehouse WS forwards an invoice to the 
customer for payment. In this application, the four 
Web services belong to different organizations and 
their implementation details are not exposed. 
4.3 Whitening SOA Testing and Composite 

Service 
A service may be composed of other services. The 
event interface of a composite service should be 
derived and based on the event interfaces of its 
composed services. This can be done by aggregating 
events from the involved services into high-level 
events and constructing their causality relationships 
and conditions. The test oracle issue is out of the 
scope of this research. Service consumers can design 
a test oracle to verify testing results based on the 
specification of an SOA application. It is also 
possible to derive additional test oracles based on 
exposed events. This, however, may require semantic 
information linking the exposed events to the 
application logic. 
5. RESULTS AND DISCUSSIONS 
The welcome page is displayed with the Admin and 
Client interface. On clicking the Admin the Book 
Type is displayed. The type of the book needs to be 
selected and the cost of the book should be entered. A 
file should be selected to upload the details. The 
admin clicks on the upload button to update the book 
details. The upload details are displayed on the screen 
after the admin updates the book details. Figure 4.3 
illustrates the SOA Testing. 
On clicking the client interface, the user login is 
displayed. The user needs to enter the username and 
appropriate password to gain access. The user needs 
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to enter the service details with help of Web Service 
Description language and bind the services. 
Universal Description, Discovery and integration 
used to select the needed services. 
The SOA service page is displayed, the type of books 
should be selected from a scroll down menu option. 
The type of book need to be submitted, so the flow of 
service will be displayed. After the list of books can 
also be selected from a scroll down menu and 
according to it the service flow will be displayed. The 
complete details of the book will be displayed like 
user name, book name, book id, book type and book 
cost .All the details needs to be verified and 
confirmed. After confirming the book details, the 
bank details needs to be entered like the name of 
bank, cw no, and the password. The service flow 
used to find correct services and also detect fake 
websites. The success message will be displayed on 
the screen if the process succeeds. 
6. CONCLUSION 
The validation of this proposed solution is done by 
heuristic evaluation and experimental evaluation. The 
validation is done by using functional, control-flow, 
data-flow and mutation techniques. Thus the process 
of selecting the suitable testing technique was 
implemented for SOA application by this work. 
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