ELEC5200/6200 Fall 2005


Homework # 9 Solutions

5.35
Many solutions are possible. In all of them, a multiplexor will be needed as well as a new control signal (e.g., RegRead) to select which register is going to be read (i.e., using IR[25-11] or IR[20-16]). One simple solution is simply to add a write signal to A and break up state 1 into two states, in which A and B are read. It is possible to avoid adding the write signal to A if B is read first. Then A is read and RegRead is held stable (because A always writes). Alternatively, you could decide to read A first because it may be needed to calculate an address. You could then postpone reading B until state 2 and avoid adding an extra cycle for the load and store instructions. An extra cycle would be needed for the branch and R-type instructions.

5.51
a. Divide by zero exception can be detected in the ALU in cycle 3, before executing the divide instruction.

b. Overflow can be hardware detected after the completion of the ALU operation. This is done in cycle 4 (see Figure 5.40)

c. Invalid opcode can be detected by the end of cycle 2 (see Figure 5.40).

d. This is an asynchronous exception event that can occur at any cycle. We can design this machine to test for this condition either at a specific cycle (and then the exception can take place only in a specific stage), or check in every cycle (and then this exception can occur at any processor stage).

e. Check for instruction memory address can be done at the time we update the PC. This can be done in cycle 1.

f. Check for data memory address can be done after address calculation at the end of cycle 3.

