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Abstract

Web services received significant attention recently
and several important web service platforms such
as .NET are now available. The testing and evaluation of
web services are important for both service providers
and subscribers. This paper proposes an XML-based
object-oriented testing framework Coyote to test web
services rapidly. Coyote consists of two parts: test
master and test engine. The test master allows testers to
specify test scenarios and cases as well as performing
various analyses such as dependency analysis,
completeness and consistency, and converts WSDL
specifications into test scenarios. The test engine
interacts with the web services under test, and provides
tracing information. The test framework incorporates
concepts from object-oriented application frameworks so
that it is relatively easy to change test scenarios/cases.
Due to the distributed nature of web services, Coyote
focuses on integration testing instead of module testing.

Keywords: web services, object-oriented application
frameworks, scenario analysis, WSDL, integration
testing.

1. Introduction

Web services received significant attention
recently and several important web service platforms
such as .NET are now available [Troelsen 2001]. The
testing and evaluation of web services are important for
both service providers and subscribers because testing
web services is difficult and time-consuming. Testing
web services is difficult because web services are
distributed applications with numerous runtime behaviors
and involves multiple standard protocols such as UDDI
and SOAP. Furthermore, for a service subscriber, often
only the WSDL specifications are available, thus only
black-box testing is feasible because the design and
implementation details of participating web services are
not available. Finally, in a large application, multiple
web services will be involved, selected, and executed at
runtime, and these features makes web service testing
challenging.
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This paper proposes an XML-based object-oriented
(00) testing framework Coyote to test web services
rapidly. Coyote consists of two parts: test master and test
engine. The test master allows testers to specify test
scenarios [Tsai 2002a] and cases as well as various
analyses such as dependency analysis, completeness and
consistency [Tsai 200la], and converts WSDL
specifications into test scenarios. The test engine
interacts with the web services under test, and provides
tracing information. The test framework incorporates key
concepts such as design-for-change and design patterns
from OO application frameworks [Fayad 1999] so that it
is relatively easy to change test scenarios/cases. Recent
test framework such as Cactus [Cactus] often includes
support for test execution in addition to test scenario/case
organization. Coyote is test framework that support both
test execution and test scenario management. Due to the
distributed nature of web services, Coyote focuses on
integration testing instead of on module testing.

2. An OO Framework to Test Web Services
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Figure 1 The Structure of Coyote

Figure 1 shows the overall structure of Coyote. The test
master maps WSDL specifications into test scenarios,
performs test scenarios and cases generation, performs
dependency analysis, and completeness and consistency
checkingg. A WSDL file contains the signatures

YF]',F.

COMPUTER
SOCIETY



specification of all the web services methods including
method names, and input/output parameters [W3C], and
the WSDL can be extended so that a variety of test
techniques can be used to generate test cases [Tsai
2002c]. The test master extracts the interface information
from the WSDL file and maps the signatures of web
services into test scenarios. The test cases are generated
from the test scenarios in the XML format which is
interpreted by test engine in the second stage. For
example, if a bank web services has two methods
checkBalance and deposit and their signatures are as :
Double checkBalance (string account);
Boolean deposit(string account, double amount);
And the user scenarios is a customer deposit a certain
amount of money and then check the balance. The test
scripts will be:
<scenario name="Check Balance”>
<scenario_configuration>
<URN>BankServices</URN><SOAProuterURL>
http://localhost:8080/soap/servlet/rpcrouter
</SOAProuterURL> </scenario_configuration>
<scenario_path>
<method sequence="1">
<name>deposit</name>
<data direction="input">
<dataname>account</dataname>
<type>string</type></data> ...
<data direction="output"><dataname/>
<type>Boolean</type></data></method>
<method sequence="2">
<name>checkBalance</name>
</method>
</scenario_path> <scenario_testcase> <testcase>
<testdata sequence="1">foo</testdata>
<testdata sequence="1">100.00</testdata>
<testdata sequence="1">true</testdata> ...
</testcase> </scenario_testcase> </scenario>
Testing engine reads the test scripts produced by test
master and executes the test at the target web services, it
also logs the execution trace and sends the test results
back to the test master. In other words, the test engine acts
like design patterns Mediator and Proxy.

The actual test execution involves three phases:

e Configuration: This sets up the connection to
the target web service, configure the testing data
with the information specified in tag
<scenario_configuration>.

e Test: this generates the SOAP request
messages, invokes the particular service method
with input parameters specified in tag
<testcases> and <scenario_path>.

e Validating & logging: This checks and
assesses the testing result in the SOAP response
message against the expected output specified in
the test scripts, and logs assessing results.

The testing framework can be configured in two ways: a
single test engine versus multi web services or multi
decentralized test engines versus multi web services
supporting the distributed testing, where different testing
engines can collaborate to perform a single test task and
share information during the testing process. Several
synchronization schemes are available to coordinate the
test engines in a distributed manner.

Coyote also provides support for the regression testing.
Once the test scripts have been generated, the regression
test can be easily performed at anytime. The retest-all
and selective-test strategies are incorporated in the
framework.
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