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Final Exam

CS 447: Computer Organization and Assembly Language

Dec. 13, 2001

Instructions

Please write clearly.  If you are unclear on any of the following questions, feel free to ask me.  There are 90 possible points.  Have a good vacation!

1.  (10 points)

Describe the differences between single-cycle and multi-cycle processor architectures.

2.  (20 points)

Provide the Moore finite state machine diagram which satisfies the following characteristics.  It has two inputs, A and B, which sample random data every clock cycle.  It has two outputs, Y and Z.  Y is asserted for one clock cycle upon completion of the following pattern: 01, 11, 00, 10.  Z is asserted for one clock cycle upon completion of the following pattern: 01, 11, 10.  Show all states, transitions, and output values.  Don’t worry about assigning “state values” for each state.  Try to minimize number of states.

3.  (10 points)

Provide all control signals for a branch instruction using the following processor design.  Assume ALUOp is 10 for interpretation of instruction function code, 00 for add, and 01 for subtract.
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RegDst
_____

Branch
_____

MemRead
_____

MemtoReg
_____

ALUOp
_____

MemWrite
_____

ALUSrc
_____

RegWrite
_____

4.  (20 points)

Describe in detail everything that is needed in order to add the addi, subi, andi, and ori instructions to the processor design above.

5.  (20 points)

Design a datapath for the R-type sll, sra, and srl instructions.  Don’t worry about control signals.

6.  (10 points)

For a multicycle processor design, describe what steps of the instruction execution are performed in each clock cycle for a load instruction (Hint: there are 5 clock cycles). 
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