CSE681 – Software Modeling and Analysis
 Fall 2005


Project #4 – Remote Testbed

       
       due 09 Nov 2005
Purpose:

This project requires you to develop an architecture for a remote testbed system.  The requirements for that program focus on providing a central place for shared test processing, while supporting the distribution of load and complexity of testing a large project across multiple machines, within a test facility.  Your architecture should explore:

· Suitable partitioning of the processing into modules.
· Devising a structure that is suitable for local testing on a developer’s desktop, as well as providing a testing service on dedicated server(s).
 
· Ways to make the user interface effective.

· Means to communicate and act upon test results.

· Means to define default actions.

· Important events and critical processing.


The REMTESTBED processing on each machine provides a test harness, with test management, execution, recording and display capabilities.  The REMTESTBED system partitions testing activities for a large project across multiple machines and provides means to configure the testing environment of each machine, transfer files, and coordinate the disclosure of results and recording of persistent information concerning specific test runs.

The system you are required to implement is composed of a REMTESTBED server
 and one or more REMTEST clients that communicate by message-passing, using XML-based messages.  An important part of this assignment is to develop a reusable communication layer.
Requirements:
Your REMTESTBED programs:
1. shall compile, link, and execute using the Visual Studio.Net development environment provided in the ECS clusters.  You shall implement these programs using C# and the .Net framework class libraries.
2. shall provide client and server programs that provide functionality described below.  Server operations shall support interactions with multiple concurrent clients.
3. shall establish communication
 between clients and server(s), based on XML message-passing
.
4. shall support the division of testing activities for large projects across multiple machines by providing:
a. A  build tool that supports both full and incremental builds
, executed on a client.
b. A test harness that loads test DLLs dynamically and executes their tests.  Clients will use a test harness for local testing of client’s code before committing to a larger test.  A REMTEST server will use the same test harness structure to run all shared testing.
5. shall support client’s designation of one or more test configurations that define a test, e.g., a sequence of DLLs that define the tests and code to be exercised.  

6. shall support file transfer from client to server of test code and code to be tested, based on the test configurations of the previous requirement.
7. shall support pausing or aborting testing of a specified test configuration on a REMTESTBED server.

8. shall transfer test results as XML messages from REMTESTBED server to the client requesting a specific test
.
9. shall support quiet and verbose modes of testing.  Quiet mode simply returns the number of passed tests and the names and versions of test code and tested code for each test that fails.  Verbose mode reports back, to the client requesting a test, all trace messages
 defined by test code, with an option to return only trace messages for tests that fail.
10. shall support requests by clients to switch verbosity mode during testing on any specific test configuration.
11. shall support the display of current test status for each currently running test configuration, where status consists of at least the number of tests passed and failed so far.
12. shall support the concurrent execution of testing on two or more test configurations, specified by one or multiple clients, allocating one thread to each configuration.
13. shall record time-date stamp for each current test session and test module names and their last modified time-date stamps, along with the number of passed and failed tests.  This record must be stored, indefinitely, on the server, and provided to any client on request.
14. shall support effective display of test results on the client requesting a specific test.  The REMTESTBED system shall also support the transmission of test results for all concurrent tests to requesting clients.
To be useful for large projects, the REMTESTBED server must provide means to persistently manage a large body of test and production code, to which individual clients may add additional test and tested code.  This management function, however, is not part of this project.  We will explore all those issues in detail in Project #5.  You may consider this effort as a prototype of processing for that project.
� Your architecture should support the distribution of testing across multiple REMTESTBED servers.


� You may use .Net sockets, tcpClient and tcpServer classes, or .Net Remoting for this communication function.


� In message-passing, the sender encodes a request in an XML based message, the receiver decodes the message, acts on its contents, and may send back a reply, also encoded as a message.


� To be discussed in class.


� It is recommended that REMTEST programs transmit test results continuously rather than only at the end of testing, especially for large tests which may incorporate hundreds of modules, and possibly thousands of tests.


� The definition and implementation of tracing is left to you.  Note that you may require test code to make explicit trace calls, which the REMTESTBED may disable by calling a specified function in a test interface.





