CSE681 – Software Modeling and Analysis
Fall 2003


Project #5 – Distributed Software Test Management System

due 03 December 2003
Purpose:

This project requires you to develop an architecture for a distributed software Test Management System system.  This system is intended to support teams of software developers, working on a common project, but possibly in different locations.  The Test Management System consists of a central server and any number of remote clients.  The Test Management System is required to support the following features:

1. Define acquisition, check-in, and check-out processes that acquire and bring under control all files that will be managed with this system and deliver them for test.

a. Acquisition consists of inserting new files or new versions of existing files into the Test Management System and bringing them under control of the system.
b. Check-out consists of delivering to a specified path all of the files required for a build and a test harness
 with required files that define tests and test inputs
.

c. Check-in consists of placing build and test information, as described below, into the Test Management System. 
2. In the acquisition process the Test Management System will Record all files by name, last modified date, size, version number, check sum, responsible individual.  Each file is required to contain, within a comment section, a unique file identifier that contains all this information in an encrypted format.  The purpose of this is to establish, with confidence, exactly which files participate in a particular build.  A user of the Test Management System may view all of the identifier information at any time.  Files are also identified as one of the following types:

a. Source code files – the code that is to be tested.

b. Test drivers – code that provides test vectors, executes individual tests, and records the results.

c. Source code documentation files.

d. Test documentation files.

3. Define and record every build managed by this system with a globally unique identifier that contains a build name, check-out date, check-in date, all the files that participated in the build, and a responsible individual.  This identifier is required to contain, and disclose on demand, the unique identifier for any or all files in the build.  The build identifier is also encrypted and maintained by the Test Management System.

4. Execute builds for specified sets of files.  Each build may result in multiple execution images.  Note that this will usually be effected by a request to a remote machine that has previously received a build check-out.  

5. Provide a Test Harness that is used to define Build Tests.  The Test Harness is a container and control system for a sequence of component tests that are all part of a build test.  The Test Harness is described in more detail in the attachment.

6. Record build details for all builds that fail, e.g., which compilations, links, or library loads fail during the build process.  This information is generated external to the Test Management System when a build is attempted, and is checked-in to the system at the end of the build attempt.

7. Record test results for each successful build at check-in.  The Test Harness provides both summary level test results as well as detailed logs of test events.  The recording process consists of accepting these results into the Test Management System, incorporating the unique build identifier within their text, and recording the date of check-in.  Only the build Responsible Individual will be allowed to check-out or check-in a build.

8. Support browsing of build and test status by build name or identifier.  Browsing should disclose all the files that participated in a specified build, the individual test results, and point to relevant test documentation.

9. Support browsing, check-in, and check-out from remote machines within a corporate network and from remote locations via the internet.  Provide security measures suitable for each type of remote access, e.g., within a network or across the internet.

10. Support definition of version identifiers for files and for builds
.  The Test Management System normally retains all versions of all files and builds defined at any time.  Only Test Management System Administrators are allowed to delete file and build versions.

11. Support definition of test schedules.  Each schedule identities one or more build names and versions that are scheduled for specific check-out and check-in dates.  Browsing supports the comparison of scheduled versus actual check-in and check-out dates as well as build/test results.

12. The Test Management System also includes a notification system, used to request reviews, tests, and to amend schedules.
13. The Test Management System supports an online chatting system that allows developers in more than one location to coordinate the definition of builds and the execution of tests.  The chatting system supports real-time communication between communicating peers.  It also supports the storing and forwarding of messages when a remote location is unavailable.

14. Finally, the Test Management System supports the pushing of builds to remote locations at specified (scheduled) times.  This involves essentially an automatic check-out.  The check-in process still requires an authentication of the build Responsible Individual.
This is a concept study, and you are expected to discuss the feasibility of the project, all critical issues, and present your conclusions and recommendations about building this facility.
Your architecture should include, but not be limited to:


· A reusable communication sub-system that can use either a corporate network or the internet as a transmission medium.  Please investigate the use of both Remote Procedure Call (RPC) and message-passing implementations.
· A component server that provides global access to the Test Management System components.
· A security subsystem that provides for role models and at least two operational modes, one for intranet access, and one for access via the internet.

· A notification system that provides notices about newly entered component versions, completed tests, and new documentation.


It is expected that some of the communications may be from remote sites with only unreliable dial-up internet service.  The remote site may be in a different time zone, so that immediate communication may not always be practical.  You are asked to pay particular attention to how the communication system, and other tools, will gracefully support this medium.  You should expand on how the message-passing system supports collaboration over all the transmission mediums it is expected to handle.


One important part of this system is its security subsystem.  We will not discuss security in any detail in this course, so you should expect to do a little research, starting with Chapter 10 of the class text.  You may ignore the ASP.Net issues, but focus on the security issues.  You will probably need to consult other sources as well.
Any work you have done on earlier projects that is relevant to this project may be summarized and referenced in Appendices.  Be sure to include enough detail to support the conclusions of your architectural study.

Requirements for the Test Management System system have not been analyzed yet, so you will need to think carefully about system uses.  Your architecture should explore:

· Use cases
.

· Suitable partitioning of the system into subsystems and perhaps modules.

· How users interact with the system, and each other using the system.

· How the various communication mediums will affect the structure and design of the system.
· Ways to make the user interface effective.

· Important events and critical processing.  Are there any performance issues?
Requirements:

Your Test Management System Architecture document:

1. shall be prepared as a Microsoft Office Word file, using embedded Visio diagrams.

2. shall partition Test Management System processing into subsystems.  You should expect to partition at a more detailed level for critical subsystems.

3. shall explore and describe the user interface(s) you will provide and interfaces between each of the subsystems you identify.

4. shall describe the uses/responsibilities, activities, partitions, events, and interactions of each of the partitions in your architecture.
5. shall use both text and diagrams for the descriptions in 4, above.
6. shall consider the caching of files on clients to reduce potential load on the server and network
.
7. shall document any prototype code you develop in an Appendix.  Note that prototype code should only be included if it effectively supports your conclusions and recommendations.
Attachment #1 – Test Harness

Purpose:

This attachment provides a facility for constructing and executing test suites.  It provides interfaces for classes that provide individual tests, for logging results, and for tracking allocations, and also provides a class for test aggregation.  

Specifically the project may provide an ITest interface that has a member function, virtual bool test(), that must be overridden by every class derived from ITest.  A developer will derive at least one class from ITest for each module of a program to be tested
.  These classes will usually define a set of test functions that exercise all of the module’s functionality, with each of the functions called, in some appropriate sequence, by test().  Note that constructors or other member functions in the derived classes can be used to provide parameters needed for testing.

The project may provide an ILog interface that has a member function virtual void report(), responsible for logging test results.  It also may have non-virtual member function void bind(Stream) that supports binding to either a console stream, a memory stream, or a file stream.

The project may provide an IAllocTracker interface that provides members virtual void acquire() and virtual void release(), used to track the number of allocations and deallocations of each resource used by the program under test.

The project also may provide a CTestSuite class that provides non virtual member functions void add(ITest) and void test().  Function add(ITest) is used to add references to each class derived from ITest to a collection of tests.  Function test() then exercises each of the tests by calling ITest::test() on each of the test objects in its collection.  CTestSuite also provides functions that return the total number of tests and the number of tests that failed.

Requirements:

The TestHarness:


1. Shall provide a test facility with interfaces for constructing and executing tests, for logging test results, for tracking allocations, and for aggregating tests for programs implemented with more than one module.

2. Shall provide at least one class derived from the test interface for each module being tested.

3. Shall provide classes derived from the logging interface for each of the following: console stream, memory stream, and file stream.  Logging is normally used by the test classes discussed in item 2.

4. Shall provide a class derived from the tracking interface that logs the total number of bytes allocated and the net number of allocated bytes remaining when the program terminates.  Tracking is normally used by the code under test.  That is, the test harness provides this facility for developers to use, if they choose to, in their operational code, at least while it is in the testing phase.


� See item 5.


� Test inputs are often referred to as Test Vectors.


� Each build version identifies the specific file versions that make up the build.  When a new build version is created it is cloned from the last build version, if one exists, and then the Build Responsible Individual identifies file version changes for the new build.


� Think in terms of, but don’t be limited to, Program Manager, Software Architect, Team Leader, Developer.  For some use cases you may wish to expand the types of files associated with a component – think about it.  Don’t be limited by the requirements stated below.


� Thus only files that don’t already exist on client or have newer versions are sent with each new build request.


� One would expect all but the simplest modules to define several test classes used to cover the complete range of their activities.





