Testing Methodology

The testing the occurred during the development of TriPent was divided into phases.  We started at the basics of each individual component and worked our way up to the testing of the individual instructions then to the testing of our Greatest Common Denominator program on our hardware.  This bottom up method of testing allowed us to find the problems in a smaller, more controlled environment.


In the first stage, we tested each individual component.  Before we developed each component we determined what each individual component was supposed to do.  For example, we knew the Arithmetic Logic Unit was supposed to ADD, SUB, OR, XOR, and AND.  We developed tests to prove that each of the functions was performed correctly.  We came up with the test bench files that were to test these features.  
After we implemented the component using either Xilinx or Verilog we tested it using ModelSim.  If the waveform that we expected to appear did in fact appear correctly, we had a confirmation that the component was likely to perform correctly.  Sometimes errors that could have been discovered here evaded us until later steps.  This cause some problems, but they were eventually worked out.  To see the individual testing procedures for each component refer to the appendix.

The next step in the testing procedure was to check whether individual instructions worked, ie ADD, SHL, etc.  What this was really testing was if our Register Transfer Language code was valid and implemented correctly.


Since most of the instructions in TriPent are of type R, most instructions accessed registers instead of using immediates.  To directly test the instructions, modifications had to be made to the Register File which would let us put a value directly in it without having to use LI.


An example of the above would be the direct assignment of 40 to $5 and 60 to $6.  We would next run the command ADD $5, $6, (equivalent to $5 = $5 + $6).  If we would get 100 coming out of the ALU, the ADD command works.

If we were unfortunate enough to have a test come back with unexpected results we had a path to follow to find the error.  The first step was to isolate the component that was causing the problem.  To check we added extra pins to components and checked to see where the expected results were no longer coming out of the components.  We would later remove the added pins, as they were of no importance after the debugging.


After isolating the problem causing component we would retest the component in isolation, the same way as in step one.  If everything worked this time we would advance to the next instruction.  If there were still errors we would repeat this step until the problem was solved.

If the components were behaving like they should have but there were still errors occurring, errors resulting from interaction between the components would be checked for next.  An example of this error type would be one coming from timing issues.  We would then eradicate the errors and retest.


If there are still errors, we would check to make sure that we were in fact testing everything using the most recent version of the file, this occured a couple of times.  Another possible problem would be a subtle bug that does not occur every time, but only in rare instance.  We would use extra pins for debugging purposes as we did before.  These pins would be removed later.


The next stage of testing would be testing using common series of instructions.  An example would be loading two immediates into registers and then performing different test on them.  The debugging processes would be similar to the previous step.

The final stage of testing would involve the testing of our Greatest Common Denominator program.  We would test it using various input values and see if our results are what were expected.  Debugging would involve checking the waveforms and making sure everything is going correctly.  If there is a problem the debugging process is the same as the last two steps.


If everything went right the processor is now able to perform the calculation that it was made to do, as well as various other functions.
