ELEC 5200-001/6200-001 (Spring 2010)
Homework 3 Problems
Assigned 2/17/10, due 2/24/10
Problem 1: List all functional blocks that form the critical path in a single-cycle MIPS datapath. Which instruction exercises the entire critical path?
Problem 2: 

a. Determine a lower bound on the clock cycle time for a single-cycle MIPS datapath when each hardware unit, namely, memory (read or write), register file (read or write), ALU, or adder takes 3ps. Assume that all other hardware takes negligible time.
b. 
Specify the states of control signals RegWrite and MemWrite when a jump 
instruction is executed. Can MemRead be left as don’t care?
Problem 3: Consider a move instruction with two argument registers, $src and $dst, that transfers data from $src to $dst. This instruction is not implemented in the MIPS hardware and is executed as a pseudoinstruction.
(a) How many cycles it will take on a multicycle MIPS datapath?

(b) What changes will you make to the hardware so that move can be implemented as a three-cycle instruction?

(c) Describe execution cycles and control signals.
Problem 4:

(a) Suppose operations involving memory or ALU take one time unit each and register file takes half a time unit. Neglecting the time of all other hardware, how much time will each MIPS instruction take on a single-cycle datapath? Consider R-type, lw, sw, beq and j instructions.

(b) What will be the execution times for MIPS instructions on a 5-cycle multi-cycle datapath using a clock period of 1 time unit?

(c) Can j instruction be executed in two cycles on the multi-cycle datapath? If not, why?

(d) A program contains the following mix of instructions:




Memory operations
10%, equally divided between lw and sw




R-type


70%




Branch


10%




Jump


10%


What is the ratio of CPU times for running this program on multi-cycle and 
single-cycle datapaths?
