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1 
Introduction
1.1 Executive Summary
The Test Harness will be used to test newly developed source code to assist in the development and testing of product code. It is essentially a facility for constructing and executing test suites. Throughout the development process it becomes crucial that any new source code is thoroughly tested to ensure that there is no data dependency and that each individual module is stable when incorporated with the larger program. Constant testing of source code will allow developers to fix any problems during the development phase of code design versus having code dependent on each other and any change in code at a later point in time could result in the entire program failing.
To prevent any such case from occurring, as each new module is developed, one or more test classes are developed simultaneously and incorporated into the test suite. Each test class is responsible for generating test data or reading test data from a file and feeding it to the developed source code for testing purposes. The results are then compiled and represented visually on the computer monitor or logged into a file. Each new test is created as a library (dll) and placed on a known path. When run, all library files are loaded from that path and the tests are run as defined by the local libraries.
After analyzing the Test Harness some critical issues were raised concerning the system architecture.

· Ability of the Test Harness to test itself to ensure that there are no faults with the test program.

· Performance regarding the loading of dlls.

· Maximum reduction of performance degradation

· Providing generic test support for application specific code.

The following sub-systems have been identified for the Test Harness.
· Main Display Form
· Result Display Form
· Main Test Harness Executor/ Module
· Test Vector Generator
· Logger
· Application Test Module
1.2 Requirements
The following requirements were required as part of the project specifications

· A user interface consisting of the following :
· For executing tests. 

· For possibly generating test data.
· For logging data visually and/ or to a file via memory.
· A test aggregator that holds a collection of instances of each of the tests classes.

· The capability to exercise all test instances.

· The capability to test the Test Harness to ensure program integrity.

· Making the Test Harness generic enough to be used for a variety of purposes in the future.

1.3 Principle Users
The following is a list of possible users of the Test Harness and the potential uses of the software in question.

Software Developers/ Architects
· Use software to test new source code as it is developed in modules.

· Automating testing of code (random or comprehensive testing).

· Less wastage of man-hours because comprehensive testing can take time in larger systems.

· Use software to ensure code quality (quality analysis).

· Used as a checklist to monitor what needs to be fixed.

· Generate reports for Program Managers/ Team Leaders.

· Used to eliminate major inter-dependency problems.

· Identify potential problem areas early so that such problems can be resolved/ fixed quickly.

Project Managers/ Team Leaders
· Read logger reports generated by the software

· Used to ensure software developers are on-time-on-target with software development.
· Ensure that quality of software is maintained.
Quality Analysis/ Control
· Read logger reports generated by the software.

· Ensure that quality is maintained by software developer.

· Have potential status updated for clients whom they are developing software for.

2 Use Cases
2.1 Introduction
It is important to discuss how the user(s) will interact with the system on a regular basis. Two cases will be highlighted. The first case will describe how a software developer will run the Test Harness using their test patterns and interpreting the results obtained. The second case will describe how a program manager would use the software to ensure that the people on their team will ensure product code quality while meeting schedule requirements.

2.2 Software Developer: Testing Source Code

When the software developer writes a new piece of code, they will, at the same time, design the test class and the relevant test cases that will be used with the test harness. These test cases will contain the necessary data that the developers want to use to test their source code to check for any bugs/ faults. It would either be comprehensive or random case testing.
Upon starting up the program the user will be presented with a window that will ask them where the relevant dll file is, as well as whether they would like to have the results of the test displayed on screen, logged into a file or both. After making their choice they would then click the “GO” button which would run the program using the supplied library (dll) file and the test cases that they had defined earlier.

Once the program has run all the necessary test cases using the developer supplied data, it will, depending on what options the user had chosen at the start of the program, do one of three things. It could either print the results on the screen for immediate view by the developer, it could save all the results from the test cases in a log file or it could do both (that is, display results on the screen and store those results in a log file). The application then exits when the user hits a button.

2.3 Project Manager: Managing Source Code and Schedules
Assuming that a project has been running for some time, any project manager would need updates as to how well the project is progressing as well as knowledge of any potential bottlenecks into the creation and production of the source code. Any bottlenecks can be resolved early by directing more developers to work on the code. Also, using the log information generated by the software developers when they run the Test Harness, the project manager could get a good idea of where the project stands. Using the information that is available in the log files they can ensure that the software developers that are working under them keep on-time and on-target with their code development. Using this code will also ensure that code quality is maintained; Ensuring that code produced is stable.
3
Modular Architecture

3.1 Introduction
In this section the various subsystems of the Test Harness will be discussed. Each modular system will be discussed in detail following their respective diagrams.
3.2 Test Harness
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Module Diagram of the Test Harness

3.2.1 Test Harness Executive
This is the executive of the system. Part of its main function is to create the Main Display Form and using the relevant choices, to run the Test Module. It also creates the Result Display Form that will display the results of the tests that were run.
The user, using the main display form can easily decide whether they would like to have the results of their test(s) displayed on the screen, recorded in a log file or both (as shown below). As the dll file is already in the relevant directory, the user will not have to specify a path or filename as all this information will be automatically loaded when the Test Harness begins running the test cases. At the end of the test run, the Test Harness Executive will also display the Result display form if requested by the user at the star of the program, before it is run. Otherwise, the results are placed in a log file for later review of the information.
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3.2.2 Test Module
The Test Module is the heart of the program. A developer, when they wish to test a piece of code, would derive from this module. That is, any test class would be composed of a tester class from the test module. This would help support the development of an application specific test module. These application specific test modules would make it easy to test the source code without making many changes to the existing code but merely adding more classes as stated above. The Test Module is also reliant on the Test Vector Generator Module to receive the relevant information to run all the test cases as required by the user.
3.2.3 Logger
The Logger module, as is obvious from the name, logs all the test results. It could do it one of 2 ways, either to the computer monitor or to a log file. Based on the checked choices on the Main Display form, the logger will take the appropriate action to display/ record the results. For the logger to display the results of the tests, it would have to derive from the Buffered Stream to a Console Logger class. The same goes for the file logger which derives from the File Stream. Buffered Stream, File Stream and the accompanying Memory Stream are all part of the .NET Framework classes. The Logger is dependent upon the Test Module to receive the test results and to either display them or write them to a file. 
3.2.4 Test Vector Generator
The Test Vector Generator portion of the code will generate the test vectors necessary to test the source code. It is possible that the generator would be able to generate test vectors for the code that is being tested. However it is also possible to use a user-defined test file that contains all the necessary test vector inputs that the software developer would like to use to check the integrity of the code that they are developing. 
3.2.5 Application Test Module
The Application Test Module is essentially the bridge between the test code and the tester. Included in the application test module is the ability to define the test file that would be used to ensure code stability and reliability. To ensure test case uniformity, the test file could define the test cases using XML tags to ensure that vectors are always using the same format, without any trouble for various programmers who may use the program. The Application Test Module is reliant upon the Test Vector Generator, which will provide the relevant information, either from a file or randomly generated from within. If the Test Vector Generator does not function correctly or there is no test file specified, then an exception will be thrown to warn the user.
4 
Activities

4.1 Test Harness
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Activity Diagram for the Test Harness

The above activity diagram illustrates the activities necessary for the Test Harness to function correctly.
This diagram describes the high level functionality of the Test Harness. The program starts by running the self test first. If the self test fails, then the program will exit without proceeding any further. This is to ensure that the testing is error free. If the test does not fail, then the program checks for any dll files. Again, if there are no dll files to be loaded then the program will throw an exception and exit until such time that a dll file is available in the necessary directory.
Once the dll files have been loaded the main display form will be loaded. This will allow the user to check the relevant choices. The program then waits until the user has picked a choice and once the execution button has been clicked, the program continues to execute. The Test Harness then loads the necessary information (test cases from a file for example) to thoroughly test the code under review. Once all the information is loaded, it is passed to the code under test. The results are then compiled by the Test Harness and based on the user inputs, one of three cases are used. Either the results are output to the computer screen, written to a log file or both. Once this happens and the tests are completed, the program exits.
5
Critical Issues

5.1 Introduction
The Operational Concept Document (OCD) is used a model a possible architecture of how a system could work. It does not include every possible case or specific details. It cannot account for every implementation or performance issue that may arise from the development or usage of the proposed code. This section will discuss any such particular issues. It will allow developers of the Test Harness to look at potential issues and bottlenecks before any code is written to alleviate any problem areas by discussing and hashing out problem areas early in the code development.
5.2 Testing Issues
Section 1.2 of this Operation Concept Document highlighted a requirement that stated the Test Harness should be able to test itself, before testing any other code. There are a few ways that this could be done. One is using a bootstrapping process. This will allow the Harness to be tested while the program is running. This is an extremely important factor in the code development at this time as it is critical that the test harness itself does not have any problems with its code and is reliable.
5.3 Test Support
A key issue to ensure that the supplied test cases are usable is to make the support generic enough to support application specific code. Possible solutions could be polymorphism or templatizing. However the simplest and most effective method would seem to be to use XML configurable tags. The configuration parameters are of, course given by the XML tags. Once the parameters are set and the info is loaded into the Test Vector Generator, it becomes easy to run the program with the assigned test cases.

5.4 Test Vector Generation
A related topic to Section 5.3 is the Test Vector Generation. This is a key part of the program related to testing. This portion of the code has to take care of stripping the XML code from the vectors and inputting the correct test cases into the code under test. An alternative would be to have an internal Test Vector Generator in the case that a user does not supply a test case file for use. However this produces some problems in the area of what kinds of Test Vectors need to be generated, and such cases would need to be looked at more thoroughly. In either case testing for extreme cases and for random cases would be recommended.

5.5 Test Harness Generalization
An issue of critical importance is the fact that the Test Harness has to be general enough to be used for a variety of purposes. Any new type of source code, regardless of its function must be able to be tested easily and quickly. This implies a need for a generic Test Harness. It cannot be tied in to any type of specific code. This would eliminate it from being used in a variety of purposes.
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