ELEC5200/6200 Fall 2005


Homework # 10 Solutions

4.7

a. Time = (Seconds/cycle) * (Cycles/instruction) * (Number of instructions)

Therefore the expected CPU time is (1 second / 5×10e9 cycles) * (0.8cycles/instruction) * (7.5×10e9 instructions) = 1.2 seconds

b. P received 1.2 seconds/3 seconds or 40% of the total CPU time.

4.8

The ideal instruction sequence for P1 is one composed entirely of instructions from class A (which have CPI of 1). So M1's peak performance is (4×10e9 cycles/second)/(1 cycle/instruction) = 4000 MIPS.

Similarly, the ideal sequence for M2 contains only instructions from A, B, and C (which all have a CPI of 2). So M2's peak performance is (6×10e9 cycles/second)/(2 cycles/instruction) = 3000 MIPS.
4.11

Program P running on machine M takes (10e9 cycles/seconds) * 10 seconds = 10e10 cycles. P′takes (10e9 cycles/seconds) * 9 seconds = 910e9 cycles. This leaves 10e9 less cycles after the optimization.

Everytime we replace a mult with two adds, it takes 4 – 2 * 1 = 2 cycles less per replacement.

Thus, there must have been 10e9 cycles /(2 cycles/replacement) = 510e8 replacements to make P into P′.
