Datapath Test Cases
The key goal of the datapath test cases is to test for the presence of each necessary datapath.  Secondly, the test cases should also test the availability of each component at required times. The second task is accomplished hand in hand with testing the presence of the datapath. If the datapath is present, but seemingly un-opporational, it is most likely an availability issue.

We can start by testing the whole of the add instruction (with some slight modifications). This gives us quite a bit of information.

0) IPC = PC

PC = SPReg[CAUSE]

1) PC = PC + 2


IR = Mem[PC]

2) A = Reg[IR[7-4]], B = Reg[IR[3-0]]


if (IR[15-12] == 0000) then

3) SUM = A + B

4) Reg[IR[11-8]] = SUM

5) PC = IPC, IEB = 0

This lets us know about ALU component availability across a few clock cycles, as well as show us a good deal about how the PC and the IPC interact.  It also demonstrates partial IR reading to determine what Register to open.

Each of the above clock cycles would of course be tested individually prior to testing the block as a whole. We can further test by replacing SUM = A + B with SUM = A – B.

Next we can test other interactions with SUM by trying these commands:

1) Reg[IR[11-8]] = E[SUM[15]], which lets us know if our extender component can read from SUM. It also lets us test if our Registry can read from the extender.

1) Reg[IR[11-8]] = Mem[SUM], which shows us if our memory can read from SUM and if Registry can in turn read from Memory.

1) Mem[SUM] = Reg[IR[11-8]], is almost the same except it demonstrates to opposite communication capability for Memory and the Registry.

1) SUM = E[NOT(ALUzero)], shows us if SUM is capable of receiving multiple inputs, i.e. its associated multiplexer and control signals are correct.
Next we can do further testing of the components ALU reads from, A and B (and also C).

1) B = E[IR[7-0]]


2) C = A (AND) B, which lets us know if B properly read the information and if it can be ANDed properly. We can follow this test up with a quick check of whether C has a path to the Registry.
 


1) Reg[IR[11-8]] = C


Another test we can do is:


1) B = E[IR[3-0]]

2) C = A (LSHIFT) B


We should also test the entirety of the jit instruction, because of its unique nature.


1) B = Reg[IR[11-8]]

2) SUM = 0 - B, B = E[IR[7-0](SHIFT)1]

    

Reg[13] ($ra) = PC



if(SUM[15] = 1) then

3) PC = PC + B


Finally we should test the Special Register interaction with B using:

1) SPReg[IR[11-10]] = B

Last, we would test the unique parts of the jump instructions:

1) B = E[IR[11-0](SHIFT)1]

Reg[13]($ra) = PC


And:


1) PC = Reg[IR[3-0]]

Of course, it goes without saying that we would need to initialize each of the test cases appropriately before starting it, but that can be decided at a later time since the actual values and settings prior to the test case execution do not affect the test of the data path.
Now that we have verified each data path, we can make an attempt to verify that the entire part of every assembly instruction works properly we would then simply test every instruction individually.  This test would then let us know if the control signals are being sent properly.

As a final test, we would run several assembly instructions back to back and see if they in fact, do work. The nature / combination of the instructions tested should not matter at this point since each instructions parts should work if the previous testing was done properly.

