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ABSTRACT

Testing web-based enterprise applications requires the use of automated testing
frameworks. The testing framework’s ability to run suites of test cases through
development ensures enhancements work as required and have not caused defects in
previously developed sub systems. Open source testing frameworks like JUnit and
Cactus have addressed the requirements to test web-based enterprise applications,
however they do not address the generation of test cases based on direct analysis of the

code under test,

This paper presents a tool to generate test cases for web-based enterprise applications.
The generator focuses on creating test cases used to test applications built on the Struts
MVC framework for the J2EE platform. Using the Struts configuration files, test
cases are generated to test each request path and response. The created test cases take
advantage of the StrutsTestCase library and run using the JUnit and Cactus
frameworks. The generated test cases follow a consistent pattern for the test cases and

reduce the time required build the automated testing for the application.

viit



Chapter 1

INTRODUCTION

The ability to generate test cases is a very important part of large-scale software
development projects. With the size and complexity of today’s applications
increasing, the cost of manually testing and performing regression testing is often a
either a large burden on the project or unfeasible. Testing frameworks are now
available to assist developers in the testing of large enterprise systems. These
frameworks allow test cases to be executed throughout the development cycle thereby

allowing problems to be identified as early as possible.

This project looks at further reducing the testing burden by assisting developers in the
automation of the test process by generating test case classes for Struts based (J2EE)
applications. The generation of test classes reduces the development time when using
a testing framework, In addition, by creating a simple process to generate the test

cases, it is more likely that developers will employ testing.

Chapter 1 will describe the Struts framework and its associated testing frameworks.
Chapter 2 will go into the architecture of the developed test suite generator and

translation rules for creating the test cases, Chapter 3 covers the results produced by



the generator. The conclusion is covered in Chapter 4 followed by the future

developments for the Struts test case generator in Chapter 5.

1.1 The Struts Framework

‘The Jakarta Struts Framework is an open source Jakarta project under the Apache
software license [McClanahan00]. Tt has become one of the most widely used
frameworks for building web applications utilizing the J2EE platform. The Struts
framework is based on the Model-View-Controller (MVC) design paradigm using the
Model 2 architecture. The functionality within Struts is centered on the controller

portion of the MVC design paradigm.

In the Struts Framework, a Java Servlet acts as the (only) controller for the
application. This servlet is known as the ActionServlet. It is responsible for receiving
all requests from the clients of the application and acts as a single point of entry.
Upon recetving a request it creates the appropriate Struts Action to handle the request.
The Action will call upon other business objects to handle the request, and their
response determines which page should be returned. A typical response sends data
back to the presentation tier to be displayed to the user, often with the instantiation of
a Java Server Page that is displayed in a browser. This process is represented in

Figure 1.
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Figure 1: The Struts Framework

The focal point of all Struts applications is a collection of one or more Struts
configuration files, which contain the mappings for each request that is made and the
responses that can occur. A configuration file defines the request URL, the type of
form submitted {ActionForm), and the class (Action) that will handle the request. The
Struts ActionForm is a Java data transfer object with additional methods for data
validation, population, and resetting the objects values. The ActionForm stores the
data of the form submitted within an HTML or JSP and can be populated by an Action
to transfer data back to the Java Server Page. The Siruts Action determines what calls
to make in the business tier and the appropriate response. Each response is known as

an Action forward that maps the response to a Java Server Page to be displayed.



1.2 Associated Testing Frameworks

Testing frameworks have been developed to make unit and integration testing easy.
Unit tests help ensure classes do what they are supposed to do in an isolated way, that
is to say without taking into account interactions with other classes [Dudney03].
Integration testing takes into account interactions among classes. Struts based
applications contain many Java classes that are built around the J2EE platform. The
size and complexity of these applications call for frameworks to perform testing
exercises on the implementation. Without an automated framework, testing this type
of applications is difficult at best. The Struts Test Suite Generator described in
Chapter 2 will utilize the JUnit, Cactus, and StrutsTestCase (esting frameworks. The
following sections will describe each of these frameworks and how they are used in

the testing of Struts applications.

1.2.1 JUnit

JUnit is a simple framework for writing and running automated test for Java classes
developed by Erich Gamma and Kent Beck [Gamma00] as an open source software
project reteased under the Common Public License Version 1.0. Using an automated

testing framework like JUnit is essential to a project’s successful unit testing plan.

Since JUnit is nothing more that a Java API, in order to write a test using it, a subclass
of junit.framework. TestCase is created. The test case contains methods used to setup

the environment and create fixture objects, which will be used to test various methods



associated with the class under testing. After a test case has been exercised a
teardown method returns the system back to its original state. Each test will assert
conditions on the state of the system by calling methods of the Java classes. If an
assertion fails, exceptions are generated and logged by the framework, The test cases
can be grouped together in a test suite allowing multiple test cases to be run in one
process. A test suite is a subclass of junit.framework, TestSuite. When the test suite
runs, all test cases contained in the suite output their results to a log showing if the test
passes or failed. If the test fails it logs which assertion caused the failure. Test logs
can be used to review the results of tests and compared to results of tests performed
repeatedly. The logs can then be reviewed and action taken where required.
Additionally, JUnit provides developers with a GUI front end that shows a progress
bar colored red if errors have been found and green otherwise, The front end

summarizes the results by indicating the cases that pass and assertions that fail.

1.2.2 Cactus

While JUnit is a great tool for testing stand-alone Java classes, it falls short in the
ability to test classes that interact with container objects. Cactus was developed to fill
the gap between JUnit and server-side java code. Cactus is an open source Jakarta
project under the auspices of the Apache Software Foundation [Seale01]. It is used to
test applications that employ Java Servlets, Java Server Pages, Tag Libraries, Filters,
Enterprise Java Beans, and other container objects. Cactus is an extension of JUnit

supporting testing of server and web based applications. It performs two functions



first, acting as the client making a request, then within the server’s container allowing
the server environment to be setup to perform the test. Since Cactus is an extenston of
JUnit, test cases and test suites can also be created and all the features of JUnit are

available (e.g. assertion checking predicates).

Struts applications are built around the ActionServlet, which is a container object. The
container for a Strats application is the J2EE application server, where the application
is deployed. In addition to the ActionServlet object; Struts applications often employ
Tag Libraries, Filters, and may use Enterprise Java Beans in their business tiers.

These characteristics make Cactus a good choice as part of an automated testing
framework. Figure 2 shows how the Cactus framework interacts with a Struts

application.

Cactus with Struts
Caclus
(Client)
ol BN
/ l \Struts Framework
Controller Cactus
JSP ¢ {ActlonServiet) {Server)

. Struts . ‘]
Action Form XML Config Action

Figure 2; Cactus Interaction with Struts




1.2.3 StrutsTestCase

The StrutsTestCase framework is an open source software project that is an extension
of the JUnit TestCase [Seale01]. It provides support for both mock servlet objects and
Cactus container testing, The StrutsTestCase framework is important for testing Struts
applications because it provides an API specific to testing the Struts framework. This
project focuses on the CactusStrutsTestCase subclass of ServletTestCase, allowing
container testing of Struts applications using the Cactus and JUnit frameworks. Using
this approach, the Struts ActionServlet is running in the container and request can be
made to test actions, mappings, action forms, and forward declarations. Chapter 2
describes how the tests for each of these are built based on the Struts configuration

files,



Chapter 2

STRUTS TEST SUITE GENERATOR

This chapter will describe the components of the Struts test suite generator. It will
cover the configuration files, translation rules, the Java Beans representing the test

suite, the XML test suite description, and the file writers.

2.1 Tes{ Suite Generator Architeciure

The test suite generator architecture includes a Java application that takes the Struis
configuration file as input and outputs a set of test cases that are subclasses of the
CactusStrutsTestCase class. An intermediate step in the process is a test suite XML
file (test-suite.xml) that describes the test suite. The XML file will contain each test
case; describing the request under test, any parameters, and all assertions being
performed. The intermediate file is parsed by the generator and produces the final
Java classes as output. The test case Java classes are placed into the Cactus client and
server projects allowing the test to be executed by the JUnit, Cactus, and
StrutsTestCase frameworks. The test suite generator process is represented in Figure

3.
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Figure 3: Struts Test Case Generator

2.2 Parsing the Struts Configuration File

The Struts framework uses one or more configuration files to load application specific
components at startup. By default, there is only one Struts configuration file (struts-
config.xml}, but applications can be divided into multiple sub-applications with
multiple configuration files. Each configuration file is a detailed map for the
application containing the fields on the forms, where the JSP are located, every action
that the application performs, and exactly what resources each of these actions need
[Husted02]. When the application is started, the configuration files are parsed to
create Java objects, Each element in the configuration file corresponds to a Java
object. Figure 4 contains a list of the elements that are used by the generator. This list

is a subset of elements in the Struts configuration file table taken from [Husted02].



Element Description

<form-beans> Describes the set of form bean descriptors for this
application module.

<form-bean> Describes an ActionForm subclass that can be referenced
by an <action> element.

<action-mappings> Describes a set of ActionMappings that are available to

process requests that match the url-pattern of the
ActionServlet registered with the container.

<action> Describes an ActionMappings that is used to process a
request for a specific module-relative URL
<forward> Describes an ActionForward that is to be made available to

an Action as a return value.

Figure 4: The struts-config.xml elements used by the StrutsTestSuiteGenerator

The Struts framework uses the Commons Digester open source software project to
parse the XML description and to translate it into Java objects [McClanahan99]. Once
translated, the Struts configuration file is stored in a module configuration Java object
(org.apache.struts.config.ModuleConfig). Sets of digester rules are created that map
the XML to the module configuration. These rules are passed to the digester with the

Struts configuration file to create the module configuration Java object.

Our Struts Test Suite Generator uses the information in the Struts configuration file to
build the test cases. By importing the Struts digester rules and portions of the Struts
framework, the generator is able to create a module configuration Java object. This
object is then used to directly access properties of the Struts configuration file by
calling its methods directly. In order for the generator to use portions of the Struts
framework, the Struts JAR file must be included in the class path of the project. The

Commons Digester framework is also required in the generator’s class path, allowing

-10-



<gtruts-config>

<form-beang>
<form-bean name="directorySearchForm"
type="com.jacgl002.tds.action_forms.DirectorySearchForm">
</form-bean>
</ form-beans:>

<action-mappings>
<action name="directorySearchForm"
path="/directorySearch"
scope="regquest"”
type="com.jacg0002.tds.actions.DirectorySearchaction”
input="/phonesecarch.jsp"
validate="true”>

<forward name="guccess" path="/searchresults.jsp"/>

<forward name="fail" path="/phonegearch.ijsp"/>
</action>

<action name="directorySearchForm"
path="/newSearch"
scope="reguest”®
type="com.jacg0002.tds.actions.NewSearchAction"
input="/searchresults.jsp"
validate="falge">

<forward name="success" path="/phonesearch.jsp"/>
</action>

</action-mappings>

</struts-config>

Figure 5: A sample Struts configuration file (struts-config.xml)

it to be used to parse the Struts configuration file. A sample Struts configuration file is

shown in Figure 5.

-11-




2.3 Test Suite Java Beans

The Struts Test Suite Generator uses a set of Java Beans to represent the test suite.
The beans are created based on information extracted from the Struts configuration
file. The test suite contains a collection of test cases, representing each request made
to the Struts application. Each test case bean contains its package name, class name,
request path, action type, action form name, action form type, and a collection of test
methods. The test method bean contains the method name, forward name, forward
path, a collection of assertion beans, and a collection of parameter beans. The
assertion bean describes the assertions being performed and the parameter bean
describes the parameters used when requesting the action. Figure 6 is a class diagram

for the test suite Java beans.

-12.



TestSuiteBean MethodBean
-testSuite - Arrayl.ist -methodName ; String

+addTestCaseBean!) : void -forwardName : String

. |-forwardPath : Skring

-assertionBeans ; Arraylist

1 1.9 |-parameterBeans : ArrayList

+addAssertionBean(in assertionBean ; AssertionBean) : void
+addParameterBean{in parameterBean : ParameterBean) : vold

4

TestCaseRean 1 1
-packageName : String
-className : String o.* 0.*
-requestPath : String
':zt:gglg?e';zm;? Strin * AssertionBaan ParameterBean
_ac[ionFo,—xTypné : .sm”g,g 1 -ASSERT_EQUALS :int=1 -SESSION @ int =1
-methodBeans : ArrayList -SESSION : int= 1 -REQUEST : int=2
FaddMetnodBean(in melhodBean « MethodBean) : void :giggf;g : I':: =2 :?;r:g -Slsrii;igg
-valueName : String -value ; String
-valueType : String -scope ! int
-value : String

-objectName : Skring
-objectType : String
-objectScopa | int

Figure 6: Test suite Java beans class diagram

2.4 Translation Rules

Building the test suite beans requires a set of translation rules to map the elements in
the Struts configuration file to the beans. The following rules are applied to build the
test suite Java beans:

o Each action element creates a new TestCaseBean.

s The path attribute of the action is used to create the TestCaseBean class name
(i.e.: “/searchDirectory” would create a class name “SearchDirectoryTest”) and
is also used to set the request path used by the test case to make a request to the
application.

e The test case package is set based on the package name supplied to the

generator.,

-13-



The type attribute of the action is used to set the action type (the fully qualified
Java classname of the Action subclass.)

The name attribute of the action is used to set the action form name, which is
used to lookup the ActionForm subclass.

The form-bean element is found based on the action form name and its type
attribute is used to set the action form type (the fully qualified Java classname
of the ActionForm subclass).

Each forward element found with the action element creates a MethodBean
within the TestCaseBean.

The name atiribute of the forward element is used to create the method nams
(i.e.: “success” would create a method name of “testSuccess™) and is used to
set the forward name.

The path attribute of the forward element is used to set the forward path.

These translation rules allow a test case to be created for each action mapping and a

test method for each forward mapping. This simple combination creates a test for

each path through the Struts application.,

2.5 Test Suite XML Description

An intermediate step in the creation of the test suite and test cases is an XML file that

describes the test suite. In addition to containing a description of the test suite, the

XML file supports the addition of more methods, parameters, and assertions. This

allows the generator to produce their corresponding test case Java classes. This is

-14-



important since the generator does not have the required information to know all the

parameters and assertions needed to accurately test an application.

The conversion of the test suite beans to XML is accomplished using the Betwixt open
source software project [Strachan02]. The Betwixt library provides an XML
introspection mechanism for serializing the beans to XML, The generator utilizes the
Betwixt libraries to produce the test suite XML file (test-suite.xml) and to de-serialize

the XML file back into the test suite beans.

2.6 Test Suite and Test Case Writers

Two Java classes are used to output the test suite and test case Java files. The
TestCaseWriter class takes a test case bean and creates the CactusStrutsTestCase
subclass code, The test case includes the constructor, a main method to run the test
using the JUnit Swing user interface, a setup and teardown method, and a test method
for each method bean. The TestSuiteWriter class takes a test suite bean and creates a
Java class named AllTest. The AllTest class contains a JUnit TestSuite that contains
all the CactusStrutsTestCase subclasses and a main method to run the test suite using

the JUnit Swing user interface.

-15-



2.7 Sequence of Events

To create the test suite XML file, the Struts Test Suite Generator first parses the Struts
configuration file. The StrutsConfigDigester class produces the ModuleConfig Java
object. Applying the translation rules to the ModuleConfig creates the test suite and
test case Java beans. The beans are then passed to the Betwixt bean writer to create
the test suite XML file. Figure 7 shows the sequence diagram for generating the test-

suite.xml file.

Creating the CactusStrutsTestCase subclasses starts by reading the test suite XML file.
The Betwixt bean reader performs all the work to create the test case and test suite
beans. The beans are then passed to the TestCaseWriter and TestSuiteWriter to

produce the final output as shown in Figure 8.

-16-
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Figure 7: Sequence diagram for generating the test-suite.xml file
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Chapter 3

RESULTS

3.1 StrutsTestSuiteGenerator Input

The input into the Struts Test Suite Generator includes a Struts configuration, the
output directory, and the package name for the generated Java classes. The generator
is run by passing the arguments to the main method of the StrutsTestSuiteGenerator
class. The first argument is the fully qualified path of the Struts configuration file,
The second argument is the fully qualified output directory. The directory must exist
and the user account must have write access for the directory. The third argument is

the package name. A sample set of arguments is listed below:

java StrutsTestSuiteGenerator C:\MyProject\WEB-INF\struts-config. xml

C\MyProject\src com.myproject.test

These arguments will be passed to the generate method of the Struts Test Suite
Generator to create the test suite and test cases. After the classes are generated the
application will terminate. A complete set of installation and execution instructions

are located in Appendix B.
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3.2 StrutsTestSuiteGenerator Qutput

The generator validates that the output directory exist then creates the package
directory structure. The test suite XML file (test-suite.xml) is created in the package
directory. A sample file is shown in Figure 9. Next the CactusStrutsTestCase
subclasses and the Java class (AllTests.java) containing the test suite is output in the
package directory. A sample test case is shown in Figure 10. A sample Struts

configuration file and generated output is located in Appendix C.

<?xml version='1.0' ?>
<TestSuiteBean>
<testlaseBeans>
<tegtCaseBean>
<packageNameredu.unf . jacgf002.cactug</packageName>
<actionType> com.jacg0002.tds.actions.DirectorySearchAction
</actionType>
<requestPath>/directorySearch</requestPath>
<actionFormName>directorySearchForm</actionFormName:>
<classNamerDirectorySearchTest</className>
<actionFormType>
com, jacg0002, tds.action_formg.DirectorySearchForm
</actionFormType>
<methodBeanss>
<methodBean>
<forwardName>fail</forwardiName:>
<methodName>taestFail</methodName:>
<forwardPath>/phonesearch. jsp</forwardPath>
<agsertionBeans»</assertionBeans>
<parameterBeans></parameterBeans>
</nmethodBean>
<methodBean>
<forwardNamerguccess</forwardName>
<methodName>testSuccess</methodName>
<forwardPath>/searchresults, jsp</forwardrath>
<agsertionBeans></assertionBeansg>
<parameterBeans></parameterBeans:>
</methodBean>
</methodBeans:>
</testCaseBean>
</tegtlaseBeans>
</TestS8uiteBean>

Figure 9: Sample test-suite.xml file
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package edu.unf.jacg0002.cactus;
import servletunit.struts.CactusStrutsTestCase;

public clags DirectorySearchTest extends CactusStrutsTestlase |

public DirectorySearchTest (String testName) {
gsuper (testName) ;

}

public static veid main(String(] args){
junit. swingui.TestRunner.run(DirectorySearchTest.class);

}

public void setUp{) throws Exception {
super.setlUp{};
}

public veoid tearDown() throws Exception {
super . tearDown{}:
}

public void testFail () {
setRecuestPathinfo({" /directoryvSearch") ;
actionPerform(} ;
verifyForward("fail");
verifyNoActionErrors () ;

}

public veid testSuccess() {
setRequestPathInfo("/directorySearch") ;
actionPerform() ;
verifyForward("success") ;
verifyNoActionErrors();

Figure 10: A generated test case

3.3 Execution of Generated Test

The generated test cases are now ready to be executed. While a JUnit test case

requires little or no additional setup, Cactus test cases require the project under test to
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be deployed and running in the container, There are two approaches for the server
side testing code. One is to copy the generated test cases into the project’s source
code folder and re-deploy the project to the container. The second option is to create a
separate project containing the test cases with references to the project under test.
Using either option, a client project is created that also contains the generated test
cases. The setup of a project to support the Cactus and StrutsTestCase frameworks is
well documented on their corresponding project’s web sites and in books like “Java
Tools for extreme Programming: Mastering Open Source Tools including Ant, JUnit,
and Cactus” [Hightower02]. Once the Cactus client project and server-side project are
configured to support the Cactus and StrutsTestCase frameworks, the application is
started and the test cases are launched using the main class in the test suite. The JUnit

framework will log the test results and display each test cases success or failure.
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Chapter 4

CONCLUSIONS

Today’s Web applications undergo maintenance at a faster rate than other software
systems, typically small incremental changes. Automated testing is critical for these
small changes to be successful and to keep the application from losing previous
functionality. The time spent creating automated test is returned many times over
during regression testing of the application, The Struts Test Case Generator reduces
the time a developer must spend to create the automated test classes. Less time is
consumed reviewing the configuration of an application and creating the test case
classes, allowing the focus on the data parameters and assertions required to fully test
an application. Large applications have many request paths and possible forward
mappings to Java Server Pages. Generating the test cases for these applications will
save precious time during the development process. In addition to saving the time
creating the test cases, the developer has greater assurance that all paths are covered

using the generator.
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Chapter 5

FUTURE DEVELOPMENTS

The generator is just the first step towards creating a complete Struts testing plug-in
for the Eclipse platform. While this generator will allow the creation of simple test
cases for each path in the Struts application, more complex test cases can be generated
using reflection on the Action Forms. Adding this ability would allow the generator to
add parameters that are passed as part of the request. A second feature would be a
GUI interface for specifying additional assertions and test cases. This feature would
allow the generator to first create an initial set of test cases. Each test case could have
additional assertions added based on the available assertions within the
StrutsTestCase, Cactus, and JUnit frameworks. [f additional test cases are required for
a single path, test cases could be copied and modified using the interface. In addition
to adding the ability to modify the test cases, enabling the wizard to plug-in to the
Eclipse platform would make the generator easier to use and encourage developers to

take advantage of the testing frameworks.
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APPENDIX A

(Note: Source code was formatted to fit within the page margins. To compile, some
wrapped lines will need to be reformatted)

Source

Code: TestCaseGenerator,java

package edu.unf.jacg0002;

import

import
import
import
import

*

/
The

I T S SR -

CEAYH

*

(el

*f
public
{

java.util.Iterator;

org.apache.struts.config.ActionConfig;
org.apache.struts.config.FormBeanConfig;
org.apache.struts.config.ForwardConfig;
org.apache.struts.config.ModuleConfiyg;

StrutsTestSuiteGenerator was created in support of a project

submitted to the University of North Florida Department of
Computer and Information Sciences in partial fulfillment of the
requirement for the degree of Masters of Science in Computer
and Information Science by Gregory M. Jackson in April 2004.

thar Greg Jackson

vmaoa 0,1

class StrutsTestSuiteGenerator
/**

* Launches the StrutsTestSuiteGenerator

* Usage:java Main strutsConfigFile cutputDirectory packageName
* args[0): strutsConfigFile - The fully gualified path and

* file name of the
* strutg-config.xml file

* args[l]: outputDirectory - The output directory for the

* gensrated filesg

* args(2]: packageName - The package for the generated
* clasgeg

*

* Calls generate with the supplied parameters.

*/

public static wvoid main(String{] args)
{
if({args.length != 3)
{
System.out.println{"Usage: java Main
strutsConfigFile ocutputDirectory packageName") ;
System.out.println("strutsConfigFile - The path
and file name of the strutg-config.xml file");

System.out.println(" - di.e.:
C:\\temp\\struts-config.xml"};

System.out.println("outputbhirectory -~ The output
directory for the generated files");:

System.out.println(" - i.e.:
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L S O R R

L3

*

C:\\temp\\testcases");

Syatem.out.println{"packageName - The
package for the generated classes");
System.out.println{” - il.e.:

com,mycompany , test") ;
System.exit (1) ;
}
String strutsConfigFile = args|[0];
String outputDirectory = args[l];
String packageName = args[2];
try
{
StrutsTestSuiteGenerator strutsTestSuiteGenerator =
new StrutgTestSuiteGenerator();
strutsTestSuiteGenerator.generate (strutsConfigFile,
outputDirectory, packageName);
}
catch{Exception e)

{
}

e.printStackTrace(} ;

»*

Launches the StrutsTestSuiteGenerator

Generates the directory for the packageName in the
outputDirectory. Creates TestCases and a TestSuite
based on the strutsConfigFile.

sy strutsConfigrFile - The fully qualified path
and file name of the strutg-config.xml file

Goasewt outputDirectory - The output directory for
the generated fileg

G packageName - The package for the

generated classes

/

public void generate(String inputFilePath,

String ocutputDirPath,
String packageName)
throws Exception

FileFactory.init(outputDirPath, packageName) ;
generateTestCagseXMl (inputFilePath) ;
generateTestCaseFiles (BeanToXML. TEST SUITE_FILE_NAME) ;

/‘k'k

*®
*
&

Converts the struts-config.xml file into TestCases.
Outputs the TestCases Lo test-cases.xml.
/

private void generateTestCaseXML (String strutsConfigfilePath}

{

throws Exception
StrutsConfigDigester dig = new StrutsConfigDigester{):
MeoduleConfig moduleConfig =
dig.getStrutsModuleConfig(strutsConfigFilePath);

TestSuiteBean testSuiteBean =
createTestSuiteBean (moduleConfig) ;

BeanToXML btx = new BeanToXML () ;
btx.writeTestSuite{testSuiteBean) ;
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/‘k‘#
* Reads in the test-suite.xanl file and creates
* TegtCase java files,
*/
private void generateTestCaseFiles(String testSuiteFileName)
throws Exception
{
BeanToXML btx = new BeanToXML() ;
TestSuiteBean tegtSuiteBean =
btx.readTestSuiteXML{testSuiteFileName) ;

Iterator it =
tegstSuiteBean.getTestCaseBeans () .iterator () ;
while (it.hasNext ()}
{
TestlCaseBean testCaseBean =
{TestCaseBean) it.next{};
TestCaseWriter testCaseWriter =
new TegstCaseWriter()}:
testlaseWriter.writeTestCase (testCaseRean) ;

}

TestSuiteWriter testSuiteWriter = new TestSuiteWriter();
testSuiteWriter.writeTestSuite (testSuiteBean) ;

/'k*
* Builds the TestSuiteBean based on the translation rules.
w7
private TestSuiteBean createTestSuiteBean {ModuleConfig
moduleConfig) throws Exception
{

TestSuiteBean testSuiteBean = new TestSuiteBean({}:;
ActionConfigl] actionConfigs =
moduleConfig,. findactionConfigsl);

for(int 1=0; i<actionCeonfigs.length; 1i++)
{

TestCageBean testCaseBean = new TesgtlCazeBean(};

testCaseBean.setllassName (buildClassName
(acticnConfigs[i] .getPath{})};
testCaseBean.setPackageName (
FileFactory.getPackageName()) ;
testCaseBean.setRequestPath (
actionConfigs([i] .getPath(}}:
testCaseBean. getActionType (
actionConfigs[i] .getType());
testCaseBean,. setActionFormName (
actionConfigs|[i] .getName(}};
FormBeanConfig formBeanConfig =
moduleConfig. findFormBeanConfig(
actionConfigs{i] .getName());
if (formBeanConfig!=null)
testCaseBean. getActionFormType {
formBeanConfig.getType () ) ;

ForwardConfig(] forwardConfigs =
actionConfigsli] . findForwardConfigs (};

if (forwardCeonfigs.length == 0}

{
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MethodBean methodBean = new MethodBean () ;
methodBean.setMethodName ("test");
testCasaBean .addMethodBean {methodBean) ;

else

for{int ==0; x<forwardConfigs.length; x++)
{
MethodBean methodBean =
new MethodBean() ;
methodBean . setMethodName (
buildMethodName {
forwardConfigs[x].getName()});
methodBean . setForwardName (
forwardConfigs[x] .getName() };
methodBean. setForwardPath (
forwardConfigs([x] .getPath(}};
testCaseBean.addMethodBean (methodBean) ;

)

testSuiteBean.addTestCaseBean (testCaseBean) ;

3

return testSuiteBean;

¥

private String buildClassName{String requestPathInfo)
{
String className = "";
Lf (requestPathInfec != null && requestPathInfo.length(}=>1)
{
className = clagsName +
reguestPathInfo.substring(1l,2) .toUpperlase(};
if (requestPathInfo.length()>2)
className = className +
requestPathlnfo.substring
2, requestPathInfo.length()};
}

claggName = clagsgName + "Test";

return className;

}

private String buildMethodName (String forward}
{
String methodName = "test”;
if (forwardi=null && forward.length{})>0)
{
methodName = methodName +
forward.substring(0,1l) . tcUpperCase() ;
if (forward. length{)>1)
methodName = methodName +
forward.substring{1) ;
)

return methodName;

} // *** END StrutsTestSuiteGenerator.java ¥#*s&*raidharwsikhdhhndkin
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Source Code: StrutsConfigDigester.java

package edu.unf.jacgl002;

import java.io.File;

import java.io.FileInputStream;

import java.io.IOException;

import java.lio.InputStream;

import java.net.MalformedURLException;
import java.net.URL;

import javax.servlet.UnavailableException;

import org.apache.commons.digester.Digester;

import org.apache.commons. logging.log;

import org.apache.commeons.logging. LogFactoxry;

import org.apache.struts.action.ActionServlet;
import org.apache.sgstruts.config.ConfigRuleSet;
import org.apache.struts.config.ModuleConfig;

import org.apache.struts.config.ModuleConfigFactory;
import org.apache.struts.util.MessageRegources;
import org.xml.sax.InputSource;

import org.xml.sax.SAXException;

/**
* Modified version of the Strubs project StrutsConfigDligester.
* Return a ModuleConfig object to a Java application
* when pasgssed the path of the Struts configuration file.
"
* waniieoy Greg Jackson
*f
public class StrutsConfigDigester
{
/‘k‘k
* Comma-separated list of context-relative pathi(s) to
* our configuration resource(s) for the default mcdule.
*/
protected String config = “"/WEB-INF/gtruts-config.xml";

/‘k‘k
* The Digester used to produce ModuleConfig objects from a
* Struts configuration file.,

* Grodiews Struts 1.1
*/
protected Digester confighigester = nuall;
/‘k'k
* The resources object for our internal resources,
*/

protected MessageResources internal = null;

/'k'k

* The Java base name of our internal resources.
* i Struks 1.1

*/

protected String internalName =
"org.apache. struts.action.ActionResources";
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Jxk
* Commons Logging instance.
*oppviaaes Strukes 1.1
*/
protacted statie Log log =
LogFactory.getLog(ActionServlet.class) ;

The set of public identifiers, and corresponding
regource names, for the versions of the configuration
file DTDs that we know about.
There «strong>MUST«/strongs> be an even number of
* Strings in this list!
*/
protected String registrations[] = {
"-//Apache Software Foundation//DTD Struts Configuration
1.0//EN",
"/org/apache/struts/resources/struts-config 1_0.dtd",
"-//Apache Software Foundation//DTD Struts Configuration
1.1//EN",
"/org/apache/struts/resources/struts-config_1_1.ded",
"-//8un Microsystems, Inc.//DTD Web Application 2.2//EN",
"/org/apache/struts/resources/web-app_2_2.dtd",
"-//5un Microsystems, Inc.//DTD Web Application 2.3//EN",
"/org/apache/struts/resources/web-app_2_3.dtd4d"

L . T

Y

/**
* Builds a ModuleConfig based on the struts-config.xml file
* gupplied in the path.

*

* tdoeeeon paths, The path of the struts configuration file.
* wpremiwion ModuleConfig
*/

public ModuleConfig getStrutsModuleConfig{String paths)
throws Exception
{
config = paths;
ModuleConfig moduleConfig = initModuleConfig("", config);
moduleConfig. freezel) ;
destroyConfighigester();
return moduleConfig;

}

protected ModuleConfig initModuleConfig{String prefix,
String paths)
throws Exception

// Parse the configuration for this module

ModuleConfigFactory factoryObject =
ModuleConfigFactory.createFactory () ;

ModuleConfig config =
factorvObject.createModuleConfig({prefix);

// Configure the Digester instance we will use
Digester digester = initConfigDigester();

// Process each specified resource path
while (paths.length{) > 0) {
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digester.push{confiqg);
String path = null;
int comma = paths.indexOf (', ');

if

}

3

if

}

(comma »= () {
path = paths.substring{0, comma).trim(};
pathg = paths.substring(comma + 1};
elsa |
path = pathsg.trim();
pathS - umn ;
(path.length{} < 1) {

break;

this.parseModuleConfigFile(prefix, paths, config,

}

digester, path);

return (config);

Parses

3085 ¥

By e

*

*

*

LR e
Lo

%

*

[ RREE )
L G R T )

*/

one medule config file.

prefix

paths

config

digester Digester instance that does the parsing

path The path tce the config file to parse.
UnavalilableFxception

private void parseModuleConfigFile(
String prefix,

String
Module
Digest

paths,
Config config,
er digester,

String path)

throws

Inputs
try {

Exception {

tream input = null;

InputSource is = new InputSourcel();

Fi

le file = new File{path};

input = new FilelInputStream(file);

is
di

.getByteStream{input) ;
gester.parse(is);

} catch (MalformedURLException e) {

ha
} eate
ha
} catc
ha
} £ina
if

ndleConfigException{paths, e);
h (IOException e)
ndleConfigException{paths, e};
h (SAXException e)
ndleConfigException(paths, e);:
1ly {

{input != null} {

txy {

input.close();
} catch (IOException e} {

}

throw new UnavailablePBxception{e.getMessage()};
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*

Simplifies exception handling in the parseModuleConfigFile{)
method,

taaesa paths

Gparam e

* wihwows UnavallableBxcepticn

*/
private void handleConfigException(String paths, Exception e)
throws Exception {
loyg.error{internal .getMessage{"configParse", paths), e);
throw new Exception{internal.getMessage("configParse",

paths});

* % % o

%

cprCreate (if needed) and return a new Digester instance that
has been

initialized to process Struts module configuraiton files and
configure a corresponding ModuleConfig object (which must be
pushed on to the evaluation stack before parsing beging).</p>

E A S T R R

spivionl ServletBExeeption 1f a Digester cannct be configured
g s Struts 1.1

[EESITRRE

*

* /
protected Digester initConfigDigester()
{

// Do we have an existing instance?
if (configDigester != null) {
return (confighigester);

}
boolean validating = true;

// Create a new Digester instance with standard capabilities
confighDigester = new Digester!();
confighDigester.setNamespacelAware (true) ;
confighigesgter.setvValidating(validating);
configDigester.setUseContextClasslLoader (txue) ;
configDigester.addRuleSet (new ConfigRuleSet());
for (int i = 0; i <« registrations.length; i += 2} {
URL url= this.getClass().getRegcource (registrations[i+1]};
if (url != null) {
configDigester.register{registrationa[i],
url.toString{)};

}

// Return the completely configured Digester instance
return (configDigester};

}

/‘k*
* Gracefully release any configDigester instance that
* we have created.
* ogiacn Struts 1.1
*/
protected void destroyConfigDigester{) {

configDigester = null;
}

} // * k% END Strut8C0nfigDigester'java A A S AR E SRR SR EEEEEE SRS E RS S
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Source Code: TestSuiteBean.java

package edu.unf.jacg00032;

import java.util.ArrayList;

/**

* Contains all the TestCaseBeans in the TestSulte
*

* phanthor Greg Jackson

*/
public class TestSuiteBean
{

private ArraylList tesgtSuite;

public TestSuiteBean()
{

}

/'k*
* Adds the TestCaseBean to the testSuite Arraylhist.
¥ wpnven testCaseBean

testSuite = new ArrayList():

*/
public void addTestCaseBean(TestCaseBean testCaseBean)
{

if (test(aseBean '= null)
testSuite,add (testCaseBean) ;

}
/*‘k

* et ArrayDist of edu.unf.jacg(002.TestCaseBean objects.

®/
public ArrayList getTestCaseBeans()
{

return testSuite;
}

} // *kk HND TestsuiteBEan.jaVa AR R RS SR EEEEEEEREEEEEESE SR LR TR LR
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Source Code: TestCaseBean.java

package edu.unf.jacg0002;

import java.util,ArrayList:

/**
* Represents a TestCase, containing all reguired
* information to write the a TestCase class.
*
* auniios Greg Jackson
*/
public class TestCaseBean
{
private String packageName;
private String className;
private String reguestPath;
private String actionType;
private String acticonFormName;
private String actionFormType;
private ArrayList methodBeans;

public TestCaseBean()
{

)

/\R“k

* Adds a MethodBean to the TestCaseBean

*/
public void addMethodBean (MethedBean methodBean)
{

methodBeans = new ArrayList{):

if (methodBean!=null)
methodBeans.add {(methodBean) ;

}

/'k*
* Returns the actionFormName.
* ovobieco String
%/

publie String getActionFormName ()
{

3

return actionFormName;

/**
* Returns the actionFormType.
* oeespucn String
*/

public String getActionFormType()
{

)

raturn actionFormType;

/‘I\“k
* Returns the actionType.
* oweeinen String
*/

publiec String getActionType ()}
{

return actionType;
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}

/‘*‘k

* Returns the methodBeans.

* aeeatoiin ArraylList

*/
public ArraylList getMetheodBeans ()}
{

}

return methodBeans;

/**

* Returns the requestPath.
* ey o String

*/

public String getRegquestPath()
{

}

return reguestPath;

/’**

* Sets the actionFormName.

* fpyenw actlionFormName The actionFormiName to set
*/

public veoid setActionFormName (String actionFormName)
{

}

thig.actionFormName = actionFormName;

/**
* Sets the actionFeormType.
* g actlonFormType The actionFormType to set
*/

public void gsetActionFormType (String actionFormType)
{

}

this.actionFormType = actlionFormType;

/’**

* Sets the actionType.

* fosvean actionType The actionType to set
*/

public void setActionType(String acticonType)
{

}

this.actionType = acticnType;

/**

* Sets the methodBeans.

* o methodBeans The methodBeans to seb
*/

public veoid setMethodBeans (ArrayList methodBeans)
{

}

this.methodBeans = methodBeans;

/**

* Setg the reguestPath.

* Wyaavom requestPath The regquestPath to set
*/

public void setRequestPath{String reguestPath)

{
this.requestPath = requestPath;
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Y /Y

*** END TegtCaseBean.java

}

/‘k'k

* Returns the clasgName.

* mearira String

*/
public String getClassName ()
{

}

/**

* Returns the packageName.
* othcatnno String
*/
public String getPackageName ()
{

}

return className;

return packagelName;

’}*k'k
* Sets the className.
* tisvoean className The className to set

*/

public void setClassName(String className)
{

this.clagsName = className;
}

/**
* Sets the packageName.

* agion packageName The packageName to set
*/

public vold setPackageName (String packageName)
{

this.packageName = packageName;
}

AhkREANARAEFA R AR ITRINA KA A RA AR KA R F AR AN
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Source Code: MethodBean.java

package edu.unf.jacg0002;

import java.util.ArrayList;

/**

* Represents a testXXX{) methods in a TestCase

* ottt Greg Jackson

public eclass MethodBean

{

private String methodName;
private String forwardName;
private String forwardPath;
private ArrayList assertionBeans;
private ArraylList parameterBeans;

/'k*
* Constructor
* Initializes asserticonBeans and paramterBeans collecticns.
*/
public MethodRBean ()}
{
assertionBeans
parameterBeang

new ArrayList();
new ArravList();

}

/'k*
* Adds a AssertionBean to the agssertionBeans collection,
*/
public void addAssertionBean(AssertionBean assertionBean)
{
if {agzertionBean!=null)
assertionBeans.add{assertionBean) ;

}

/*‘*
* Adds a ParamterBean to the parameterBeans collection.
*/
public void addParameterBean(ParameterBean parameterBean)
{

if {parameterBean!=null)
parameterBeans.add (parameterBean) ;

}

/*‘k

* Returns the asserticonBeans.
% @catiooy ArraylList

*/

public Arraylist getAssertionBeans|)
{

}

return assertionBeans;

/-k*

* Returns the forwardName.
* eoiuern String

*/

public String getForwardName ()

-38-



(
}

return forwardName;

/**

* Returns the forwardPath.
* cetuen String

*/

public String getForwardPath()
{

return forwardPath;

}
/ * i
* Returns the methodName.
*ogyetaaa String
*/
public String getMethodName ()
{
return methodName;
}
/ * &
* Returns the parameterBeans.
* wetiiooon Arraylidst
*/
public ArrayvList getParameterBeans(}
{
raturn parameterBeans;
}
/ * K

* Sets the assertionBeans.

* Gpaaw assertionBeans The assertionBeans to set

*/
public void setAssertionBeans (ArraylList assertionBeans)
{

this.assertionBeans = assertionBeans;
}

/*‘k

* Bets the forwardName.
* iyanads forwardName The forwardName toe zet

*/
publiec veoid setForwardName{String forwardName)
{
this. forwardName = forwardName;
H
/**

* Sets the forwardPath.

* @yaras forwardPath The forwardPath to set
y

publie void setForwardPath(String forwardPath)
{

this. forwardPath = forwardPath;

3

/*‘k

* Sets the methodName.

* thyend methodName The methodName to set
*/

public void setMethodName (String methodName)
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i
}

this.methodName = methodName;

/‘k'k
* Sets the parameterBeans.
* @pasgioe parameterBeans The parameterBeans to get
*/

public void setParameterBeans(ArrayList parameterBeans)

this.parameterBeans = parameterBeans;
}

} // * &k END MethOdBean.jaVa IEE R R R R RS R RS L E AR RS R T AR EREE SRR EEER S EAEES]
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Source Code; ParameterBean.java

package edu.unf.jacgl002;

/**

* Represents a parameter used by a MethodBean.

%

* danihow Greg Jackson

*/

public class ParameterBean

{

public static f£inal int SESSION
public static f£inal int REQUEST

I
Sl

~. we

private String name;
private String type;
private String value;
private int scope;

/**
* Constructor
*/
public ParameterBean() (1}
/‘k*
* Constructor with all required fields.
Gk + name, the variable name used tc define the parameter.
* wlvasae type, the fully gualified class name for the
* parameter.
* Bpavaw value, the string value of the parameter,
*

toocna gecope, the scope of the parameter (use class
* constants).
*/
public ParameterBean(String name, String type,
String value, int scope)
{
this.name = name:;
this.type type;
this,value = value;
this.scope = scope;

i

/‘k‘k
* Returns the variable name used to define the paramter.
*/

public String getName()

{

}

FE

* Returng the scope of the parameter (use class constants).
*/

public int getScopel()

{

}

return name:;

raturn scope;

/-k-k
* Returng the fully qualified class name for the parameter.
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* 7
public String getType ()
{

return type;

}
/'k*
* Returng the string value of the parameter.
*/

public String getvValue()
{

)

/**
*

return value;

Wansen name, the variable name used to define the parameter
®/
public void setName(String name)

{
}

this.name = name;

/-k*
* thaeensn scope, the scope of the parameter (use class
* constants) .

*/
public void setScope(int scope)

{
)
/‘k'k

*

this.scope = scope;

e Lype,
¥ paramter.
*/
public void setType{String type)
{
}

/"k‘k
* wpaewa value, the gtring value of the parameter.
*/

public void setValue({String value)
{

}

the fully qualified class name for the

this.type = type;

this.value = value;

// * Kk ox END ParameterBEanljava RS AR EEEREEAEERER LRSS EESEEE S EES A SRR

-42-



Source Code: AssertionBean,java

package edu.unf,jacg0002;

/‘**

* Degscribes an assertion performed in a TestCase
*

* i hoy Greg Jackson
*/
public class AssgertionBean

{
public static final int ASSERT EQUALS = 1;

public static final int SESSION
public static final int REQUEST

1;
2;

o

private int assertType;

private String valueName;
private String valueType;
private String value;

private String objectName;
private String objectType;
private int objectScope;

public AssertionBeant() {}
/**
* Constructor with all required fields.
*
* goonamn assertType, the type of assertion
* {use class constants)
* (yaacaie valueName, the name of the variable used
* tc store the value uged in agssertions.
* @esivs valueType, the fully qualified class name of
* the value used in the assertions.
* geonun value, the string value used in the assertion.
* anan. objectName, the name of the variable used to
* store the object returned by the
* request.,
* docatua objectType, the fully qualified class name of
* the object returned by the request.
* wpansm objectScopa, the scope of the objsct returned
* by the request.
*/

public AssertionBean{int assertTvype, String valueName,
String valueType, String value,
String objectName, String objectType,
int objecticope)

this.assertType = agsertType;
this.valueName = valueName;
this.valueType = valueType;
this.value = value;
thig.objectName = objectName;
this.objectType = objectType;
this.chject8cope = objectScope;
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/**
* Returns the the type of assertion.
*/

public int getAssertType()

{

}

/'k‘k

* Returnsg the name of the variable used
* tao store the object returned by the request.
*/

publie String getObjectName {)

{

}

/-k*
* Returns the the scope of the object
* returned by the reguest.
*/

public int getObjectScopel()

{

}

/‘**
* Returns the fully qualified class
* name of the obhject returned by the request.
*/

public String getObjectType{}

{

)
/‘k*

* Returng the string value used in
* the assertion.
ny

public String getValue ()

{

)

/’-k*
* Returns the name of the variable used
* to store the walue used in assertions.
*/

public String getValueName{}

{

}

/*‘k
* Returng the fully qualified classname
* of the value used in the assertions.
*/

public String getValueType ()

{

}

return assertType;

return objectName;

return objectScope;

return objectType;

return valuea;

raturn valueName;

return valueType;
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/’*-k
* Sets the asgsertion type using class
* congtants for available asgsgdertion types.
*/

public void setAssertType(int assertType)

{

3

/'k'k
* Setg the name of the variable used
* to store the object returned by the reguest.
*/

public void setObjectName (String cobjectName)

{

]

/-k*

* Sets the the =zcope of the object

* returned by the request.

*/
public void setObjectScope(int objectScope)
{

}

‘,J'-k*

* Sets the fully qualified class name of

* the object returned by the reguest.

*/
public void setObjectType (String objectType)
{

)

/**
* Setg the string value used in the assertion.
*/

public void setValue (String value)

{
}

this. assertType = assertType;

this.objectName = objectName;

this.objectScope = objectScope;

this,objectType = objectType;

thisg.value = value;

/**
* Sets the name of the variable used to
* store the value used in agsertions.
*/
public void setValueName(String valueName)
{

]

/**
* Sets the fully qualified class name of
* the value used in the assertions.
*/
public void setvValueType (String valueTlype)
{

}

} // * kK END ASSertiOnBean.java I R LR FEEEEL AN AR EEEREREEEESEERESEEERESEESE]

this.valueName = valueName;

this.valueType = valueType;
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Source Code: FileFactory.java

package edu.unf.jacg0002;

impoxrt java.io.File;

import java.io.FileReader;

impeort java.ilo.FileWriter;

import java.io.IOException;
import java.util.StringTokenizer;

/**
* Perform basic file operations.
*
* oastboyr Greg Jackson
*/
public class FileFactory
{
private static String outputPath;
private static String packageName;
private static String packageQutputPath;
private static String separator;

/"k*
* Initializes the FileFactory.
* Yerifies outputPath is a directory.
* Creates the sub directories for the package.
*/
public static wvoid init (String outputPath,
String packageName)
throws Exception

setOutputPath (outputPath) ;
setPackageName (packageNamne) ;

}

/**
* Creates a java.lio.File for the fileName
* gupplied.File is created in the supplied
* putputPath + package directory.

*/

public static File getFile(String fileName)

{

File f

= new File (packageOutputPath + fileName);
retuxn f;

Creates a java.lo.FileWriter for the
fileName supplied. A FileWriter is created
for the File in the cutputPath + package + fileName.
If the file does not exist, it is created.
If the file exist, it is opened with
* append set to false
x/
public static FileWriter getFileWriter{(String fileName)
throws I0OException

EE A

{
FileWriter fw = new FileWriter{getFile(fileName)) ;

return fw;
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/**
* Creates a Java.lc.FileReader for the
* fileName supplied.
*/
public static FileReader getFileReader (String fileName)
throws IOException

{

FileReader fr = new FileReader (getFile({fileNams)});
return fr;
)

private static void setOutputPath(String path) throws Exception

{
File £ = new File({path);
if(!f.isDirectory{)}
throw new Exception{"Output Path is not a Directory"):;
cutputPath = path;
separator = f.separator;

}

private static void getPackageName (String name)
throws Exception
{

String pop = outputPath.trim{)};

1£( pop.charaAt{pop.length()-1) != geparator.charat(0})
Pop = pPOp + separator;

if (name == null || name.length()==0)
{
packageName = name;
packageQutputPath = pop;
return;

}

StringTokenizer tok = new StringTokenizer{name,".");
while {tok.hasMoreTokens (})
{

3

pop = pop + tok.nextToken({) + separator;

packageName = name;
packageOutputbPath = pop;

File £ = new File(pop):
i€ (17, existes())

{
1f(!f.mkdirs{))

{

throw new Exception({"Unable to create
package directory"):

}

/**

* Returns the package name;

*/
public static String getPackageName ()
{

return packageName;

} // AR END FileFaCtOry.jaVa AR EE R NS AR A SRR ER LR ERAREEE R RS SRS EERE]
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Source Code: BeanToXML.java

package edu.unf.jacgl002;

import
import
import

import
import

/**

*
*

*
+
*

java.io.¥FileReader;
java.io,FileWriter;
java.io.Writer;

org.apache.commons.betwixt . lo,BeanReader;
org.apache.commons.betwixt.ioc.BeanWriter;

Converts TestSulteBean to XML using the
org.apache ., commons . betwixt . io,BeanReader and
* org.apache.commons.betwixt.lo.BeanWirter.

thanicheyi Greg Jackson

/

public elass BeanToXML

{

public static f£inal String TEST SUITE FILE_NAME = "tegt-suite.xml";

/‘**
* Reads the tegt-gsuite.xml file and

* converts to a TestSuliteBean class

*/

public TestSuiteBean readTestSuiteXML(String fileName)
throws Exception

{

}
/

beanReader.getiMLIntrospector{)

beanReader.getMatchIDs (false) ;

FileReader fileReader

FileFactory.getFileReader {fileName) ;
BeanReader beanReader = new BeanReader();

.setAttributesForPrimitives (falsa);

// Register beans so that betwixt knows what the
//¥ML is to be converted to
beanReader.registerBeanClass (TestSuilteBean.class) ;

// Now we parse the xml
TestSuiteBean testSuite =

=k

* Writes the TestSuiteBean to the

fileReader.close!{);

return testSuite;

* test-suite.xml file.

*/

(TegtSuiteBean)
beanReader .parse(fileReader) ;

public veoid writeTestSuite(TestSuiteBean testSuiteBean)
throws Exception

{

FileWriter fileWriter

FileFactory.getFileWriter (TEST_SUITE_FILE _NAME) ;
writeProlog{fileWriter);

writeTestSuite{testSuiteBean,

fileWriter.flush();
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fileWriter.close() ;

}

private void writeTestCase (Test(aseBean testCaseBean,
Writer writer) throws Exception
{

BeanWriter beanWriter = new BeanWriter(writer);
beanWriter,getXMLIntrospector()
.setAttributesForPrimitives{false) ;
beanWriter.setWritelIDs {false);
beanWriter.enablePrettyPrint () ;
beanWriter.write{testCaseBean) ;

}

private void writeTestSuite (TestSuiteBean testSuiteBean,
Writer writer) throws Exception
{
BeanWriter heanWriter = new BeanWriter(writer);
beanWriter.getiMLIntrospector ()
.setAttributegForPrimitives (false) ;
beanWriter.setWritelIDs {falsa);
beanWriter.enablePrettyPrint () ;
beanWriter.write({testSuiteBean) ;

private void writeProlog{Writer writer} throws Exception
{

}

L 3 Ak kAR AKR A AR AAKRIAE AR IIRAEARAAR A A AR AR A AR R ALK
Y /7 END BeanToXML.java

writer.write("<?xml versgion='1.0"' ?>"};
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Source Code: TestSuiteWriter.java

package edu.unf.jacg0002;

import java.io.FileWriter;
import java.util.Iterator;

/

*

E I . -

*

*/

Creates a TestSuite class named AllTestbased
on the information in the TestCaseBean.

Guoiiow Greg Jackson

public class TestSulteWriter

{

private FileWriter fileWriter;
public static final String TEST _SUITE NAME = "AllTests.java":

/**
* Creates a class containing a TestSuite used to run
* gll the TestCases contained the the TestSuiteBean.

public void writeTestSuite{TestSuiteBean testSulteBean)
throws Exception

{

fileWriter
fileWriter
fileWriter
fileWriter
fileWriter
fileWriter
fileWriter

fileWriter
fileWriter

flleWriter

fileWriter
fileWriter

fileWriter

fileWriter

fileWriter

fileWriter
fileWriter

= FileFactory.getFileWriter (TEST_SUITE_NAME} ;
.write{"package " +
FileFactory.getPackageName{} +
n ; " + n \n\n") ;
write{"import junit. framework.Test;" +
n \n\nll ) ;
.write{"import Jjunit.framework.TestSuite;" +
n \n\nll ) ’,

.write("/**" + Il\nll);

write{" * Used to run all TegtCases generated"
+ II\nIY}’.

.write{" */v + u\nu);

write{"public class AllTests" + "\n");
cwrite{"{" + "\n");

Twrite("\g" 4+

"public static void main(String{] args)"
+ ll\nll};

.write(“\t" + u{u o+ "\n");

write{"\t" +
"junit.swingui . TestRunner

.run{AllTests.class):" +

|l\nlr);

.Write("\t" + u}u + "\]’l");

write{"\n");

.write{"\g" 4+
"public static TestSuite suite{)" +
“\n");

.Write("\t" + n[u + "\1’1");

write{"\t" +
"TestSuite suite = new TestSuite();" +
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|I\nll) ;

for (Iterator it =
testSuiteBean.getTestCaseBeans () .iterator () ;

it.hasNext(); )
{
TestCaseBean testCaseBean =
(TestCaseBean) it.next();
fileWriter.write("\t" +
"suite.addTest (new TestSuite(" +
testCaseBean.getClassName () +
Il.class));ll + ll\nll);
}
fileWriter.write("\t" + " return suite;" + "\n");

fileWriter.write("\t" + "}" + "\n");
fileWriter.write("}" + "\n");
fileWriter.flush();

fileWriter.close();

}

} // * %% BND TeStSuiteWriter.jaVa LR R RS S EEEEEEEEEEREEEEERSEREEEEEEESS
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Source Code: TestCaseWriter,java

packagae edu.unf.jacg002;

import java.io.FileWriter;
import java.util.lterator;

/**

* Creates a CactusStrutsTestCase class based
* on the informatilon in the TestCagseBean.

*

* wautbor Greg Jackson

s/

public class TestCaseWriter

{

private FileWriter fileWriter:

/**

* Qenerates the Test Case class in the output directory.
* tyaiaca Che name of the class generated

*/

public void writeTestCase (TestCaseBean testCaseBean)
throws Exception
{

String fileName = testCageBean.getClagsName() + ",Jjava®;

fileWriter = FileFactory.getFileWriter(fileName) ;
writePackageName (testCaseBean.getPackageName () ) ;
writeImportStatements() ;

writeClassNanme (testCaseBean.getClassName({} ) ;
writeCommonMethods (test:CaseBean) ;
writeTestMethods (testCaseBean) ;
fileWriter,flush() ;

fileWriter.clcsel);

]

private String buildClassName (String requestPathInfo,
String forward)
{
String className = "Test";

if (requestPathInfo != null && requestPathInfo.length{)=>1)

{

clagsName = className +

requestPathInfo.substring(l, 2} . toUpperCase{) ;

if{requestPathInfc,length(}>2)
className = className +
requestPathInfo.substring (2,
requestPathInfo.length()):
1
if (forward != null && forward.length()>0)
{

clagsName = className +

forward.substring (0, 1) . toUpperCase () ;

if{forward.length()>1}
className = className +

forward.substring (1, forward. length{)}:

}

return className;

)

private String builildMethodName (String className)
{
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String methodName = *test":
if {className, length(}=4)
methodName = methodName + className.substring(4);
raturn methodilame;
}

private veoid writePackageName (String packageName)
throws Exception
{

}

private void writelmportStatements () throws Exception

{

fileWriter.write{"package " + packageName + ";" + "\n"};

fileWriter.write("\n");

fileWriter.write("import” +
“gervletunit.struts.CactusStrutsTestCase; " +
n \nll ) ;

}

private void writeClagsName (String className) throws Exception
{

fileWriter.write("\n");

fileWriter.write("public class " +
className +
" extends CactusStrutsTestCase" + "\n');
fileWriter.write("{" + "\n");
1

private void writeCommonMethods (TestCaseBean testCaseBean)
throws Exception

{

fileWriter.write{"\n%);

fileWriter.write{"\t® + "/**" 4+ "\n");
fileWriter.write{"\t* + " * Constructor" + "\n");
fileWriter.write("\t" + " * @param testName" + "\n");
fileWriter.write ("\t" + * */% + "\n"};
fileWriter.write("\t" + '"public " +

testCaseBean.getClassName () +

"({String testName)" + "\n");
fileWriter.write{"\t®* + "{" + "\n"});
fileWriter.write{"\t® + " super ({testName) ;" + "\n");
fileWriter.write{"Nt" + %3}" + "\n"};

fileWriter.write{"\n");

fileWriter.write{"\t®* + "/%&" 4 "y\n"),;
fileWriter.write{"\t" + " * Runs the test using the * +
“HJunit.swingui.TestRunner" + "\n");
fileWriter.write("\t" + " */" 4 "\n"},;
fileWriter.write("\t" +
"public static void main{String[] args)"
+ "\n"):
fileWriter.write{("\t"™ + "{" + "\n"};
fileWriter.write{"\t" +
" Junit.swingui.TestRunner.run (" +
testCaseBean.getClassName ()} +
".Class};" + II\nII);
fileWriter .write{"\t® + "}" + "\n"};
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fileWriter.write("\n");

fileWriter.write("\t" + "/**' 4+ "\n"};
fileWriter.write{"\t" +

" * If you override setUp(})," +
"vou must expicitly call super.setUp()"
+ n\n!t);

fileWriter.write{"\g® + " */" 4 "\n");
fileWriter.write{"\t" +
"public volid setUp() throwsg ExXception® -+

n \nll ) ;
fileWriter.write{"\t" + "{" + "\n");
fileWriter.write{"\t" + " super.setUn();" + "\n");

fileWriter.write(™\tc" + "3} + "\n"};
fileWriter.write("\n");

fileWriter.write ("\gh + N /j%xk0 L dypty,
fileWriter.write("\t" +

"% Tf you override tearDown(), you must

expicitly call super.tearDown ()" +

n \nll ) ;
fileWriter.write("\t" + " */" 4+ "\n"});
fileWriter.write("\t" + "public veoid tearDown()

throws Exception" + "\n");
fileWriter . write("\t" + "{" + "\pn");
fileWriter.write("\t" + " super.tearDown(};" + "\n");
fileWriter.write("\t" + "}" + "\n");

}

private void writeTestMethods {TestCaseBean testCaseBean)
throws Exception
{
for(Iterator it =
testCageBean,getMethodBeans ()
.iterator(); it.hasNext{); )

MethodBean methodBean = (MethodBean) it.next{):
fileWriter.write("\n");

fileWriter.write (*\L" + U/ /%x%1 4 n\pvy,
fileWriter.write{"\t" +
" * Tegt the Action path \""+
testCaseBean.getRequestPath() +
“\N'" for the forward \"*+
methodBRean.getForwardName {} +
n \ n R n + i \n“ ) ’.
fileWriter.wrikte{"\t" +
* * Forward path: "+
methodBean.getForwardPathi{) +
Il\nll) ;
fileWriter.write("\t" +
" * AgtrionForm: "4
testCaseBean.getActionFormType () +
Il\nll );
fileWriter.write("\t" + " */07 4 #\pu).
fileWriter.write{"\t" + "public¢ wvoid " +
methodBean.getMethodName (} +
Il{}ll + "\n“);
fileWriter.write{"\t" + "{" + "\n"):
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}

)

fileWriter.write("\t" +
" setReguegtPathInfo(\"" +
testCaseBean.getRequestPath(} +
lf\ll);ll + W\nﬂ};
Iterator paramlt =
methodBean.getParameterBeans () . iterator () ;
while (paramlIt.hasNext(})
{
ParameterBean parameterBean =
{ParameterBean) paramlt.next();
fileWriter.write ("\t\t" +

"addReguestParameter (\"" +
parameterBean.getName () +
II\H’ '\Illl +
parameterBean.getValue() +
!l'\ll)‘.ll + H\nll);
}
fileWriter.write("\t" +
" actionPerform{};" + "\n");
fileWriter.write("\t" +
" verifyForward {\"" +

methodBean.getForwardName () +

|I\II);I| + |I\nll);
fileWriter.write("\t" +

" verifyNoActionErrors{);" +

"\n"} :

Iterator assertlt =
methodBean ,getAssertionBeans () .iterator () ;
while (assertIt. hasNext ()}
{
AggertionBean assertionBean =
{AssertionBean) it.next();
writeAssertStatement {assertionBean);

}

fileWriter.write{"\g" + "}" 4+ "\n");

fileWriter write("\n");
fileWriter.write{"}");

private vold writeAgsertStatement (AssertionBean assertionBean)

{

String statement
String getObject

throws Exception

W,
r

wn o,
’

if {assertionBean.getObjectScope () ==AssertionBean, SESSION)

{

}

getObject = asgertionBean.getObiectType() +
1l u +
assertionBean.getObjectName () +
to— n +
"requegt.getSession() .getAttribute (\""
+ aggertionBean.getObjectName() + "\"};";

else if (assertionBean.getObjectScopel)

{

==AssertionBean.REQUEST)

getObject = asgertionBean.getObjectType() + " " +
assertionBean.getObjectName() + " = " +
"request.getAttribute {\"" +
assertionBean.getObjectName({) + "\"};";
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else

//Throw Exception

if (assertionBean.getAssertType()==AssertionBean.ASSERT_ EQUALS)
{

statement = "assertEquals(\"" +
assertionBean.getValue() + "\", " +
assertionBean.getObjectName () +

Il) I. Il;
}
else

{

}

fileWriter.write("\t\t" + getObject);
fileWriter.write("\t\t" + statement);

//Throw Exception

}

} // * kk END TeStcaseWriter.jaVa hhkhkkkhhkkhhhkhkkhkhhkkhhhkhkrdhhkhhhhhkhhhrkkhkk
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APPENDIX B

Installation Instructions

The StrutsTestSuiteGenterator is a stand-alone Java application. It requires the JRE
version 1.3.1 or higher. To run the applications simply place the
StrutsTestSuiteGenterator,jar file in a directory on the computer with the JRE. Open a
command prompt and change to the dircetory containing the JAR file. Type the

following statement: to produce a usage explanation about the parameters.

Java StrutgTestSuiteGenerator C:\MyProcject\WEB-INF\strutgs-config.ml
C:\MyProject\src com.myproject.test

The first argument is the location and name of the Struts configuration file. The
second is the output directory used for the generated files. The third is the package

name for the generated test cases.
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APPENDIX C

Sample Input File: struts-config,xml

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE struts-config PUBLIC
"-//Bpache Software Foundation//DTD Struts Configuration 1.0//EN"
"http://jakarta.apache.org/struts/dtds/struts-config 1_0.dtd">
<struts-config>
<gdata-sources>
</data-sources>
<form-beans>
<form-bean name="directorySearchForm"
type="com, jacg0002.tds.action_forms.DirectorySearchForm":>
</ form-bean:>
</form-beans>
<global-forwards>
<forward name="error" path="/error,jsp'"></forward>
</global-forwards>
<action-mappingss>
<action
name="directorySearchForm®
path="/directorySearch"
scope="request"
type="com.jacg0002. tds.actions.DirectorySearchaction"
input="/phonesearch.jsp"
validate="true">
<forward name="success" path="/searchresults.jsp"/>
<forward name="fail® path="/phonesearch,jsp"/>
</action>
<action
name="directorySearchForm"
path="/newSearch"
scope="reqguest"
type="com.jacgl002. tds.actions.NewSearchiction?®
input="/searchresults.jsp"
validate="false">»
<forward name="success" path="/phonesearch.jsp'"/>
</action>
</action-mappings>
</struts-config>
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Sample OQutput File: test-suite.xml

<?xml version='1.0' 7>
<TestSuiteBean>
<testCaseBeans>
<testlaseBean>
<packageName>edu.unf.jacg0002.cactus</packageName>
<actlionType>
com.jacg0002.tds.actions.NewSearchAction
</factionType>
<reguestPath>/newSearch</reguestPath>
<actionFormName>directorySearchForm</actionFormName:>
<gclassName>NewSearchTest</className>
<actionFormType>
conm. jacg0002. tds.action_forms.DirectorySearchForm
</actionFormType>
<methodBeans:>
<methodBean>
<forwardName>=success</forwardName>
<methodName>testSuccaess</methodName:>
<forwardPath>/phonesearch. jsp</forwardPath>
<aggertionBeans/>
<parameterBeans/>
</methodBean:>
</methodBeans>
</testCazeBean>
<testCaseBean>
<packageName>edu.unf. jacg0002.cactus</packageName:>
<actionType>
com.jacg0002.tds.actions.DirectorySearchaction
</actionType>
<requestPath>/directorySearch</requestPath>
<gctionFormName>directorySearchForm</actionFormName>
<className>DirectorySearchTest</className>
<actionPormType>
com.Jjacg0002.tds.action_forms.DirectorySearchForm
</actionFormType>
<methodBeansg>
<methodBean>
<forwardName=>fail</forwardName:>
<methodName>testFail</methodName:>
<forwardPath>/phonesearch, jsp</forwardPath>
<agsertionBeans/>
<parameterBeans/>
</methodBean>
<methodBean>
<forwardName>succags</forwardiName:>
<methodName>testSuccess</methodName>
<forwardPaths>/searchresults.jsp</forwardPath:>
<agssertionBeans/>
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<parameterBeans/>
</methodBean>
</methodBeans>
</testCaseBean>
</testCaseBeans>
</TestSuiteBean>
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Sample Output File: AllTestsjava

package edu.unf.jacg0002.cactus;
import junit.framework.Test;

import junit.framework.TestSuite;

/**
* Used to run all TestCases generated
*/
public class AllTests
{
public static veoid main(String[] args)

{
}

junit,swingui.TestRunner,run{AllTests.class) ;

public static TestSuite suitel)

{
TestSuite suite = new TestSultel();
suite.addTest (new TestSuite(NewSearchTest.class));
sulte.addTest (new TestSuite(DirectorySearchTest.class));
return suite;
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Sample Output File: DirectorySearchTest.xml

package edu.unf.jacg0002.cactus;
import servletunit.struts.CactusStrutsTestCase;

public class DirectorySearchTest extends CactusStrutgTestCase

{

,/'k‘k
* (onsbructor
* @yos o CestName
*/
publiec DirectorySearchTest (String testName)
{
super (CestName} ;
}
/*‘k
* Runs the test using the junit.swingui.TestRunner
*/
public static void main{Stringl] args)
{
junit.swingui.TestRunner.run (DirectorySearchTest.¢lass) ;
}
/**

* Tf you override setUp(},
* you must expicitly call super.setUpl()
*/

public void setUp() throws Exception

{

3

/‘**
* 1L you override tearDown(),
* yvou must expicitly call super.tearDown({)

superxr.setUp () ;

*/
public void tearDown ()} throws Exceptiocn
{
super. tearDown () ;
}
/)\"k
* Tegt the Action path "/directorySearch" for the
* forward "fail".
* Forward path: /phonesearch.jsp
* ActionForm:
* com.jacg0002.tds.action_forms.DirectorySearchForm
*/

public void testFail()

{
getRequestPathInfo("/directorySearch") ;
actionPerform{) ;
verifyForward("fail");
verifyNoActionErrors(};

}

/**

* Test the Action path "/directorySearch" for the
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* forward "success".

* Forward path: /searchresults.jsp

* ActionForm:

* com.jacg0002.tds.action_forms.DirectorySearchForm
*/

public void testSuccess()

{

setRequestPathInfo("/directorySearch") ;
actionPerform() ;
verifyForward("success");
verifyNoActionErrors () ;
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Sample Output File: NewSearchTest.xml

package edu.unf,jacg(002.cactus;
import servletunit.struts.CactusStrutsTestCase;

public «¢lasse NewSearchTest extends CactusStrutsTestCass
{

/**

* Constructor

* wpasaae testName
*/

public NewSearchTest (String testName}
{

}

/**
* Rung the Lest using the junit.swingui.TestRunner
* 7

public statiec void main{Stringl[] args)

{
}

/*-A-
* If you override setUp(),
* vou must expicitly call super.setUp()
*/

public void setUp{) throws Exception

{

}

/*-Jr
* Tf yvou override tearDown{),
* you must expicitly call super.tearDown()
®/

public wvoid tearDown() threws Exception

{
}

/*‘k
* Tegt the Actlon path "/newSearch™ for the forward "success'.
* Forward path: /phonesearch.jsp
* ActionForm:
* com.jacg0002.tds.action forms.DirectorySearchForm
*/
public void testSuccess()
{

super {testName) ;

junit.swinguil.TestRunner.run{NewSearchTest.class) ;

super.setUp();

super . tearDown() ;

setRequestPathInfo {"/newSearch") ;
actionPerform() ;
verifyForward("success") ;
verifyNoActiconErrors () ;
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