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Assignment #1 – Chapter 2

Due Date: 11 Jun 2002

CS481, Inst.: Dr. Stach

Problem #2.3.

Clock rate = Hz = cycles/second

Cycles = clock rate (Hz) * execution time (sec)

CPI
= cycles/instruction 

= (clock rate * execution time) / total number of instructions

Machine M1:

CPI
= (200 x 106 Hz * 10 sec) / 200 x 106 instructions


= 10 cycles / instruction

Machine M2:

CPI
 = (300 x 106 Hz * 5 sec) / 160 x 106 instructions


= 9.375 cycles / instruction

Problem 2.10.
A maximized sequence will use only instructions from the class with the smallest CPI for each machine.
Machine M1:

Smallest CPI: Class A = 1 cycle / instruction
Peak Performance
= 500 x 106 / 1 CPI




= 500 x 106 instructions / sec

OR MIPSPeak = 500
Machine M2: 
Smallest CPI: Class A (or B) = 2 cycles / instruction
Peak Performance
= 750 x 106 / 2 CPI




= 375 x 106 instructions / sec
OR MIPSPeak = 375
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Problem 2.15.
MIPS = clock rate / CPI x 106
Machine MFP:

CPI (weighted avg.)
= (.1 * 6) + (.15 * 4) + (.05 * 20) + (.7 * 2)



=     0.6    +      0.6     +      1.0      +    1.4




= 3.4 cycles / instruction

MIPS
= 1000 x 106 Hz / 3.4 CPI x 106

= 294.11 instructions / sec

Machine MNFP:

Each Integer instruction takes 2 cycles – each FP takes a number of integer inst.
CPI (weighted avg.)
= (.1 * 60) + (.15 * 40) + (.05 * 100) + (.7 * 2)




=     6.0      +      6.0      +      5.0         +    1.4




= 18.4 cycles / instruction

MIPS
= 1000 x 106 Hz / 18.4 CPI x 106

= 54.34 instructions / sec
