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2. Introduction
2.1. What is Test Harness?

Test Harness is a facility designed and developed for the purpose of supporting for continuous testing on C# programs.
One basic function of Test Harness is applying tests on C# programs.  Each individual test class has different method and different criteria aiming at different aspect of a C# program.  Each test class will (if necessary) parse the source code of the program, collecting information required, analyzing data obtained and finally generating test report for the user’s reference.  Each individual test can be executed independently.  In another case, a user is able to create a test suite which includes several test classes.  Each new test class is written in C# and compiled as a Dynamic Link Library (.dll) file.  More important, each test class must implement a common interface.
Secondly, Test Harness provides User Interface by which the user is able to manage test suite, run selected test suite and review and manage test report.
2.2. Why we need Test Harness?

During software development, programmers and team leaders need to test their program continuously during the development.  A large amount of time is spent on reading codes, performing test manually and writing test reports.  Is it exhausting?  Yes!  Thus, we need a facility which can free us from it.  The Test Harness is such a tool which tests, analyzes the program for us.  What we have to do is manage the test and wait for the test report to be generated.  As well as it dramatically saves the time spent on test program, Test Harness eliminates man-made fault!  The test report provided by Test Harness can be extremely useful to those who develop a medium or large project with C#.
2.3. Who will use this facility?

Programmers and team leaders are representatives of users who make use of Test Harness mainly to test their programs’ accuracy.
Quality control persons use Test Harness to test whether the program is beyond the standard, in structure and coding standard, with quantitative approaches.  For example, the cyclomatic complexity, the number of lines in each function and the usage of global variables are the issues quality control persons concern.
Architects, managers will be able to monitor the development of the project and determine if or not the completed parts meet the initial requirements defined by top-level design documents, detail design documents and user requirements documents.
By applying Test Harness, the customers, who are not necessarily to be a computer expert, will have a clear straightforward way to judge whether the software meets their requirements and criteria.
2.4. What’s the purpose of this document?

This document is a high-level design document.  It gives the reader a brief introduction and a big picture of what Test Harness is and what Test Harness looks like.

This document has already explored the major functions Test Harness provides in section 2.1, the prospective users of this facility in section 2.3.

In Chapter 3, the use cases and activities will be identified and described.  In Chapter 4, a big picture of the software’s architecture will be presented to the reader.  In Chapter 5, this document will describe the modular architecture and interactions between modules. Some critical issues will be discussed in chapter 6.  Finally, a brief summary is placed in chapter 7.
In appendix A, important Test Harness events (error cases) will be listed.  In appendix B, a valid XML structure will be shown.

3. Use Cases and Activities
3.1. Use Cases

In this section, two use cases are identified and discussed.

3.1.1. Run Selected Test Suite

Upon starting of the application, the user will be presented with the Main Display Form which has a toolbar on the top.  Once the user press the RUN icon, a dialog box will appear in which the user locates and selects a test suites to be executed.  When this step finishes, Test Harness will parse the test suite, load plug-in test class, execute the tests included in the test suite and generate test report automatically.
3.1.2. Manage Test Suite

Test Harness provides an interface for the user to manage their test suites and test report.  It allows the user to create and define his personalized test suite and re-use them through the whole develop procedure.

Upon starting of the application, the Main Display From will be presented to the user.  In the Main Display Form, a set of management functions is provided.  The user is able to delete a test suite simply by clicking on the DELETE icon.  A dialog box will appear so that the user can locate and choose the test suite to be deleted.  Once the user finishes this operation, Test Harness will remove the test suite from the disk.  The user is also able to setup his personalized test suite.  Either opening an existing test suite or creating a new test suite, a Test Suite Management Form will be presented.  The user then is able to modify the contents of the test suite as he wishes.  The user can add a test class to the test suite, remove an individual test class, select the programs to be tested and save the test suite configuration.

3.1.3. View Test Report

The user may want to review a test report.  In order to make the output clear and understandable to user, a small utility called Report Viewer is therefore created.  The user can open the Report Viewer in the Main Display Form.  In the Report Viewer, the user is able to open a test report saved on the disk, add comments to the report and save the test report.  If the user quits the Report Viewer without saving the changes, the changes will be lost and cannot be recovered permanently.
3.2. Activities

3.2.1. Introduction
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Activity Diagram for Test Harness

This diagram illustrates the activities for the Test Harness.  It derives from the use cases.  This diagram reveals the activities of both the user operations and the application internal operations.
3.2.2. Detail Description
When Test Harness starts, the Main Display Form is initialized and presented to the user.  The Main Display From will include a toolbar for the user.  It will allow the user to perform different tasks.
· Exit The Application:
When the EXIT icon is pressed, a simple dialog box will prompt.  If the user chooses OK to quit the application, Test Harness will stop all actions and terminates.  Any unsaved jobs will be lost and cannot be recovered permanently.  Otherwise the user presses CANCEL, the user will be brought back to the Main Display Form.

· Delete a test suite:
If the user click on the DELETE button, a dialog box will appear in which the user locates and selects the test suite to be deleted.  On a double-check basis, Test Harness will remove the selected test suite from the disk.  Consequently, the file will be deleted from the hard disk and cannot be recovered permanently.

· Create a new test suite

The user is also able to create new test suite by simply click the NEW button.  A dialog box will appear with some fields to be filled.  These fields may include the creator’s name and a short description of the test suite.  After the fields are filled by the user, an empty test suite is initialized and created.  Then the user enters the Test Suite Management Form

· Edit a test suite

In the Test Suite Management Form, the user is able to select programs to be tested.  A dialog box will appear when the user clicks on the EDIT button, so that the user is able to locate and select the programs.  Once the programs are selected, its file name will appear in the programs list in the Test Suite Management From.

The user is able to choose to remove a test class from the test suite.  The user simply needs to select the test class from the test class list and lick the (-) button in the Test Suite Management Form.  Then the test class will be removed from the list.

When the user wants to add test classes to the test suite, a pop-up dialog box will appear for the user to locate and select the test class.  As soon as the user selects a test class from a pop-up dialog box, Test Harness will immediately perform an automatic check to test whether the selected test class has implemented the common interface.  If negative, a warning will be generated and the test class will not be allowed to be added.  If the common interface is implemented, it will be added to the test suite.
After everything is done, the user saves the test suite by clicking the SAVE button.  When the user clicks the QUIT button and confirms to exit current editing, the Test Suite Management Form will be closed.  The user will return to the Main Display Form.  Any unsaved jobs or changes will be lost and cannot be recovered forever.
· Execute a test suite

When the user clicks on the RUN button, a dialog box will appear in which the user locates and selects the test suite to be tested.  After finishing this step, the user will be asked to confirm performing the execution.  
· Check common interface

Then, if the user confirms, Test Harness will read and parse the information in the test suite.  For each test class that is included in the test suite, Test Harness will try to locate the plug-in .dll file.  If it cannot be located, a warning is generated and recorded in the log file.  The user has to decide either to stop current testing or ignore and continue.  
After successfully locate the .dll file, Test Harness will perform a common interface check again.  If the common interface is not implemented in the test class, a warning will be generated and recorded.  The user has to decide either to stop current testing or ignore and continue.  
· Generate test data

If the check passes, Test Harness will generate test vector, a set of test data for the test class to use during the test procedure.  Test vector will be generated by using Test Vector Generator.  More details concerning Test Vector Generator will be discussed in Chapter 5.  Details about how to generate test vector will be discussed in Chapter 6.

· Perform a single test

After these steps are done, Test Harness will load the .dll, create an instance and execute its test method.  Then, the test is being performed.  It will take several seconds to one or two hour to finish the test procedure.  The time depends on how many tests are to be performed and how many programs are to be tested.  How the test classes are implemented will also affect the time used.
· Record the test result

After each single test is done, Test Harness will record the test result.  Then it will continue to perform next test (with common interface check first).  Interacting with XML handler, the Logger module is responsible for the generation of test result.  The test result will be saved in XML format.
· View test report
The user may want to review a test report.  In order to make the output clear and understandable to user, a small utility called Report Viewer is therefore created.  The user can open the Report Viewer in the Main Display Form by simply clicking the VIEWER button on the toolbar.  The Report Viewer will be initialized and presented to the user.  This facility allows the user to open a test report saved on the disk, read the report, add comments to the report and save the test report.  If the user quits the Report Viewer without saving the changes, the changes will be lost and cannot be recovered permanently.
4. The Architecture
4.1. Introduction
The following diagram will show the big picture of the high level architecture of Test Harness.  As the diagram indicates, Test Harness will deal with four major interfaces: User Input, Output to User, File System and XML Handler.
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4.2. User Input
The User Input interface is a part of Test Harness GUI.  It provides a clean convenient interface for the user operating.  The User Input includes the user’s operation on the GUI and the information the user keyed in.  Two important forms are included in the interface: the Main Display Form and Test Suite Management Form.
The user will first see the Main Display Form when the application starts.  The Main Display Form contains a toolbar for the user to manage test suites.  In the main display form, the user is able to quit Test Harness, create an empty test suite, open an existing test suite, open the Report Viewer, delete a test suite from the disk and, most important, selects and executes a test suite.

The Test Suite Management Form provides an environment in which the user is able to edit the test suite.  The user can add an individual test class into the test suite or remove a test class from list.  The user is also able to select the programs to be tested and save the changes.

4.3. Output to User
Two categories of output are concerned in this document: the display on the screen and the XML output file.
The Report Viewer is a part of Test Harness GUI.  The user may want to review a test report.  In order to make the output clear and understandable to user, Report Viewer is therefore created.  The Report Viewer interacts with XML Handler and File System interface, parses the XML files that contains the test result data and provides a clear straight-forward output for the user to view the test report.  
XML output file will record two kinds of information.  Error cases occurred during testing and the test report.  For this purpose, a Logger module will interacts cohesively with XML Handler and File System.  The logger file is responsible to record the error cases during the testing.  Also, after each individual test is done, the Logger module will write down the test result and save the data in XML format file.
4.4. File System

The File System deals with file operations: open, read, save and delete.  It is very important to Test Harness.  Test Harness will use the File System interface to locate .dll and .xml files, to create and save test suite on the disk, to remove a test suite file from the disk, to open a file and to read the data from the file.

When performing tests, Test Harness needs to locate the .dll files required in the test suite, to locate the programs to be tested.  Test Harness also needs to retrieve data and information from the programs.  When the test suite is executed, a .xml file containing the test result information will be generated and stored on the disk.
4.5. XML Handler

The XML Handler is another crucial segment.

The XML Handler formats the data to a pre-defined XML format.  It is used when a Logger records error cases during the test and when the Logger module generates the test report.
The XML Handler is also responsible for parsing data in XML format.   When the user wants to read a test report, the Report Viewer will be presented.  The Report Viewer will use the XML Handler interface to parse the test report which is saved in XML format.  Then it can present a clear and straight-forward report for the user’s reference.

The XML Handler will interact with File System as well because the XML Handler will have to deal with open file, read file, close file operations which is the basic function of the File System.

5. Modular Architecture
5.1. Introduction
The following diagram describes the modular architecture of Test Harness.  In general, the system can be divided into three layers: GUI, the processing part and the File System.
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Module Diagram for Test Harness
Note: I did put a connection line between the Test Vector Generator / Individual Test Executor and XML Handler.  Actually, in Chapter 6, two different ways of communicating between the Generator and Individual Test Executor will be proposed and discussed.  One of them does not require using the XML Handler instead, it requires implementing an additional common interface.  The other will require the using of XML Handler.
Note: There may be one or more test classes in one test suite.  The Individual Test Executor module is a module to perform a single test.  This module may be used several times during the execution of Test Suite.

5.2. Test Harness Executive
This is the executive of the system.  This module initializes the system and creates the Main Display Form.

5.3. Main Display Form
The user will first see the Main Display Form when Test Harness starts.  The form presents a toolbar to the user for different purposes.  The toolbar includes an EXIT button, an EDIT button, a DELETE button, a RUN button, a NEW button and a VIEWER button.
When the EXIT icon is pressed, the user will be asked to confirm.  If the user confirms to quit the application, Test Harness will stop all actions and terminates.  Any unsaved jobs will be lost and cannot be recovered permanently.  Otherwise, the user will return to the Main Display Form.

The DELETE button is designed for the user to delete a test suite.  The user should choose the test suite to be deleted in a dialog box.  On a double-check basis, Test Harness will locate the file and remove it from the disk using the File System interface.  As a result, the file cannot be recovered permanently.

The NEW button allows the user to create a new empty test suite.  The user will be asked to fill some fields which may include the name of the creator and a short description for the test suite.  Then the user enters the Test Suite Management Form.
When the user clicks on the EDIT button, the user will be asked to locate and select test suite to be modified.  Test Harness will bring the user to the Test Suite Management From.

The user will be able to execute a test suite by clicking on the RUN button and selecting the test suite.  The user will always be asked to confirm performing the execution.  Then Test Harness will call the Test Suite Executor module to execute the selected test suite.
The Report Viewer will be presented to the user if the user clicks the VIEWER button on the toolbar.
5.4. Test Suite Management Form
This form serves as the user interface for the modification of test suite.  When invoked, it will reflect the test suite information.  A list of test modules included in the test suite will be provided.  A toolbar will also be provided for the user to edit the test suite.  Then the user is able to add individual test, remove individual test from the test suite, select file(s) to be tested and save the changes in XML file.
5.5. Report Viewer
Report Viewer is a utility for the user to read report and add comments.  The Report Viewer mainly consists of a text control displaying the report content, a text control for the user to add comments, a QUIT button and a SAVE button.
5.6. Test Suite Executor
Once the user selects and confirms to execute a selected test suite, the Test Suite Executor is called and initialized.  This module will parse the information of the selected test suite and retrieve the list of the test to be performed and programs to be tested.  For each test, the module will check whether the individual test class implements the common interface.  If not, a warning is generated by the Test Executor and recorded by the Logger.  The user must choose to stop the test at once or ignore the error.  If the common interface is implemented, the Test Executor calls the Test Vector Generator to generate test data used by the test class to perform the test on the c# programs.  Next, the Test Executor will use the Individual Test Executor to run the specific test.  After all the tests in the test suite are executed successfully and the test report is generated by the Logger.
5.7. Test Vector Generator

A test vector is a set of test data used by the test class to perform the test on C# programs.  Different test classes need different test data to perform different tests.  The test data may be generated in several ways.  It may be saved in a file or it may be generated randomly.  The Test Vector Generator is responsible for generating the test vector.  It will be called before a test class is executed.  The details concerning how to generate test data will be discussed in Chapter 6.
5.8. Individual Test Executor
Each individual test classes, compiled as dll files, act as a plug-ins of the Test Harness.  After the Test Vector Generator finishes preparing test data, the Test Suite Executor will call Individual Test Executor to run the specific test.  The function of the Individual Test Executor is simply creating an instance and executing its test method implemented in the dll file.  When the specific test completes, the Individual Test Executor records the result by using  the Logger module.
5.9. Logger
The Logger is a module to record events occurred during testing and to generate the test report.  The Logger will act cohesively with the XML Handler.  It will be called by both the Test Suite Executor and the Individual Test Executor.  The previous one uses the Logger to record error events occurred during testing while the latter makes use of the Logger to generate test report.
5.10. XML Handler

The XML Handler is an important part of the system.  It will be used by almost every modules of the system.  It should interact with the File System interface cohesively as well because the XML Handler will have to deal with open file, read file, close file operations which is the basic function of the File System.  Two major functions are described in this section: formatting data and parsing data.
The XML Handler formats the data to a pre-defined XML format.  It is used when a Logger records error cases during the test and when the Logger module generates the test report.  The definition of XML format will be given in the Appendix B.
The XML Handler is also responsible for parsing data saved in XML format.   When the user wants to read a test report, the Report Viewer will be presented.  The Report Viewer will use the XML Handler interface to parse the test report which is saved in XML format.  Then it can present a clear and straight-forward report for the user’s reference.

6. Critical Issues

6.1. How to provide generic test support for application specific code?

We can use Test Harness to test different C# projects although these projects may be very different from each other.  For example, a small Windows desktop application versus a large distributed system project.  For this purpose, Test Harness will provide general common interface for executing tests, generating test data and generating test result.
6.2. What if the user wants to perform 1,000 tests on 10,000 C# programs?
Although this situation does not seem to appear, we should still analyze its impact on memory issue.
Because Test Harness will create one instance of one test class and open one program for testing at a time, it is not a problem.  What we need to take care is the garbage collection mechanism of C# because we do not know exactly how long an object exists.  In another case, the Logger will record the test result in an xml file.  Because the number of test classes and programs is so big, the xml file that stores the test result will be extremely large.  We cannot keep the file opening during the whole testing.  One solution is that when the file size exceeds a pre-defined value (can be 1MB or 2MB), Test Harness closes it and writes the test result in a new file.  The related activities will be managed by the Logger module.
6.3. What if the user executes multiple test suites at one time?
Concurrent testing tasks will cause problem on memory consumption and performance. Each testing task will occupy certain volume of memory to create instance, open file, parsing data etc.  If the number of testing tasks in the same time is huge, the memory will be used up.  Each testing task will consume CPU resource as well.  If a large number of testing suites are executed concurrently, the system performance will descend tremendously.
A possible solution is to limit the number of testing suites to be executed at the same time or simply forbidden multiple testing tasks.  This can be achieved by setting a counter.  When the user executes selected test suite, the counter increases by one.  When a test suite is completed, the counter decreases by one.  If the counter equals a pre-defined value, no more testing tasks will be allowed to launch.
6.4. What if the plug-in doesn’t implement the common interface?

When the user adds a test class to a test suite, Test Harness will check if the common interface is implemented or not.  When executing test suites, Test Harness will double-check whether the common interface is implemented.  In both cases, if the plug-in test module does not implement the common interface, a warning is generated by Test Harness and will be recorded in log file.
6.5. How to generate the Test Vector?
A test vector is a set of test data used by the test class to perform the test on C# programs.  Different test classes need different test data to perform different tests.  The test data may be generated in several ways.  It may be saved in a file or it may be generated randomly.  The Test Vector Generator is responsible for generating the test vector.
A user may want to define test data himself before performing the test.  This can be achieved by collecting all the user defined test data into a single file.  This file must be saved as the same name of the test class but with a suffix name xml (test data vector).  When performing test, Test Vector Generator will first search the xml file with the same name as the test class.  If this file exists, Test Vector Generator will not build test data for the test class.  Individual Test Executor will use the test data in the xml file as the input of the test method implemented in the dll file.
Another case is that random value test data is needed by the test class.  It will be a little more complex.  Two possible solutions are provided in this question.  One solution is by implementing additional common interface.  The other is to pass information between modules by using XML.

· By additional common interface implementation

The core thinking of this method is to define a common interface that must be implemented by every test class.  This interface should return an array object containing the data type (string, number, file or anything else), data length and other restrictions.  When receiving the feedback, Test Vector Generator will parse and utilize the information contained in the array object to generate test data for the test class.  
The advantage of this method is the system performs faster.  The apparently disadvantage is that it is difficulty to implement and coordinate.  

· By XML files

Another way to achieve the same goal is by using XML files.  Each test class will generate a file in a pre-defined XML format which contains the test data information (data type, data length or other restrictions).  The Test Vector Generator reads this file, analyzes the information and according to the information, generates the test data.  Then, the Test Vector Generator will write the test data generated in another pre-defined XML format file from which the test class will load test data.
This method is simple to implement and coordinate.  But, unfortunately, as a large amount of file operations are involved, the overall performance will be low.  Also, it seems to be a waste for just passing small data.
6.6. How does the Tester test itself?

It’s an interesting and challenging issue.

It can be achieved by designing a special test class.  This test class is able to create instances of the classes in Test Harness.  The test class executes the method implemented in those classes.  Because we know what should happen after these executions, we can check whether the expected result is there to judge if each method, that builds a part of a module, works well.
6.7. What does the XML Format looks like?
Three categories of data will be stored in XML format: the file used to communicate between the Test Vector Generator and dll (refer to section 6.5), the test suite and the output test report.  An example of these three XML format is given out in Appendix B.  They are not designed to be space saving.  The design of test report XML format takes into account satisfying the future requirements.

7. Summary

7.1. Summary of Summary

Test Harness is a utility for the user to perform continuous tests on C# programs, especially medium or large projects.  Three use cases are identified: run selected test suite, manage test suite and view test report.  Interacting with File System, XML Handler, User Input and Output to User, Test Harness can be divided into three layers: GUI, processing and the File System.  A modular architecture is introduced in Chapter 5.  Due to my design, the system consists of 9 modules.  The executive, 3 forms include the Report Viewer, the Test Suite Executor, the Test Vector Generator, the Individual Test Executor, the Logger and the XML Handler.  Some critical issues are discussed in Chapter 6.
7.2. Conclusion

Test harness is a very useful facility for software related personnel. It supports for the continuously testing on C# programs and is effective especially for medium or large projects.  The major prospective users will be the programmer who writes C# source code and the quality controller that use Test Harness to see whether the program is beyond standard.
Three use cases are discussed in chapter 3.  To run selected test suite includes four steps.  First is to check the implementation of common interface.  Then the Test Vector Generator will generate test data for the test class.  Next, Individual Test Executor will perform the test.  Finally, a test report is produced.  The management of test suite consists of the creating, deleting, and editing and activity of the test suite.  The user is able to manage the test report as well.  In report viewer, the user can read the test report, add comments and save the report.

Interacts with File System, XML Handler, User Input and Output to User, Test Harness can be divided into three layers which are GUI, the processing part and the File System.  In chapter 5, a valid modular architecture of Test Harness is developed.  The system includes the Test Harness Executive, the Main Display form, the Test Suite Management Form, a Report Viewer, the Test Suite Executor which will call the Individual Test Executor, the Test Vector Generator which is responsible for generating test data for the test class and the Logger that records the test results and events during testing, and finally, the XML Handler.
In chapter 6, we have also discussed several critical issues that will affect the model building of Test Harness.  These issues include general test support, performance and memory issues under large volume of inputs, concurrent tasks issue, bad dll identification and test the Tester issue.  All the issues are analyzed and possible solutions are given out.
A list of events is given in Appendix A.   One proposal of valid XML Structure will be presented in the Appendix B.
Appendix A: Events

Only important error events are to be discussed in the appendix.  Simple events such as closing a form will not be covered in this section.

1. Common interface is not implemented in test class.
If the event occurs when the user try to add a test class into a test suite, Test Harness will reject the action.  When executing, if Test Harness finds a plug-in does not implement the common interface, a warning is generated and recorded.  The user has to choose either to stop the execution of the test suite or ignore the error and continue.
2. File not found.

If C# source file or the dll file is not found during the testing, a warning is generated and recorded.  The user has to decide whether to stop the current task or ignore the error.
If Test Harness cannot find the XML file that stores the list of test suites, a default XML file with no entry will be created.
3. Unrecognizable tag in XML file.

In order to prevent misinterpretation of data in XML format, Test Harness will stop reading the XML file and close it at once.  A warning will be popped to the user.  The error will not be recorded.
4. Cannot write file on the disk.

Test Harness will stop the attempt to write on the disk.  Then a warning will be popped to the user.  If the event occurs during testing, it will be recorded.

Appendix B: XML Structure

1. XML structure for communication between the Test Vector Generator and dll
a) dll ( the Test Vector Generator

<TestHarness version=”1.0”>


<TestVectorNumber>4</TestVectorNumer>


<TestDataRequirements>



<DataRequirement number=”1”>




<DataType>number</DataType>




<DataSize>6</DataSize>




<DataGeneration>random</DataGeneration>



<DataRestriction>none</DataRestriction>


</DataRequirement>



<DataRequirement number=”2”>




……



</DataRequirement>


</TestDataRequirements>

</TestHarness>

b) the Test Vector Generator ( dll
<TestHarness version=”1.0”>


<TestVector>



<Vector number=”1”>




<TestData number=”1”>





<DataType>file</DataType>





<DataValue>c:\test_file1</DataValue>




</TestData>




< TestData number=”2”>





……




</ TestData >



</Vector>



<Vector number=”2”>




……



</Vector>


</TestVector>

</TestHarness>

2. XML structure for a test suite
<TestHarness version=”1.0”>


<Suite>



<SuiteDescription>




<Title>Sample Test Suite 1</Title>




<Creation>09/09/2004</Creation>




<Modification>09/09/2004<Modification>




<Author>Mark</Author>




<Description>A sample test suite</Description>




<LastExecution>09/10/2004</LastExecution>




<Filename>SampleTestSuite1.xml</Filename>




<Location>c:\</Location>



</SuiteDescription>



<TestClass>




<TestClassDescription number=”1”>





<TestClassName>SampleTest1.dll</TestClassName>





<TestClassLocation>c:\TestClasses</TestClassLocation>




</TestClassDescription>




<TestClassDescription number=”2”>





……




</TestClassDescription>



</TestClass>



<Programs>




<ProgramDescription number=”1”>





<ProgramName>SampleCode1.cs</ProgramName>





<Location>c:\SampleProject1</Location>




</ProgramDescription>




<ProgramDescription number=”2”>





……




</ProgramDescription>



</Programs>


</Suite>

</TestHarness>

3. Structure for Test Report

<TestHarness version=”1.0”>

<Report>



<SuiteDescription>




<Title>Sample Test Suite 1</Title>




<Creation>09/09/2004</Creation>




<Modification>09/09/2004<Modification>




<Author>Mark</Author>




<Description>A sample test suite</Description>




<LastExecution>09/10/2004</LastExecution>




<Filename>SampleTestSuite1.xml</Filename>




<Location>c:\</Location>



</SuiteDescription>



<Events>




<EventDescription number=”1”>





<Time>09/10/2004 10:10</Time>





<Description>

Common Interface Not Implemented

</Description>




</EventDescription>




<EventDescription numner=”2”>





……




</EventDescription>



</Events>



<Result>




<ResultDescription number=”1”>





<TestDescription>Lines in the file</TestDescription>




<Time>09/10/2004 10:09</Time>





<TestClassName>SampleTest1</TestClassName>





<TestClassLocation>c:\</TestClassLocation>





<ProgramName>SampleCode1.cs</ProgramName>





<ProgramLocation>c:\SampleProject1</Location>





<Entries>





<EntryDescription number=”1”>







<EntryName>

Number of Lines

</EntryName>

<EntryProperty>Interger</EntryValue>

<EntryValue>100</EntryValue>






</EntryDescritpion>






<EntryDescription number=”2”>







……






</EntryDescription>




</Entries>




</ResultDescription>




<ResultDescription number=”2”>





……




</ResultDescription>



</Result>


</Report>

</TestHarness>
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