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Homework #1 Solution

1.1
Clock cycles = YL, (CPI; x instruct. count;)
Clock cyclesp= (1x10°x10%) + (2x10°%x20%) + (3x10°%50%) + (4x10°x20%)
= 10°%(0.1+0.4+1.5+0.8) = 2.8x10°
Clock cyclesp,= (2x10°x10%) + (2x10°%x20%) + (2x10°%50%) + (2x10°x20%)
= 10°%(0.2+0.4+1.0+0.4) = 2.0x10°
CPU time = clock cycles / clock rate
CPU timep; = (2.8x10°%) / (2x10°) = 1.4x1073s, CPU timep, = (2.0x10°%) / (1.5x10°) = 1.33x1073s
=> CPU timep, < CPU timepy, P2 is faster

1.2
CPI = clock cycles / instruct. count
CPlpy = 2.8x10°/ 10° = 2.8, CPlp, = 2.0x10°/10°= 2.0

1.3
From 1.1
Clock cyclesp; = 2.SX106, Clock cyclesp, = 2.0x10°

1.4
Clock cycles = (500x1) + (50x6) + (100x6) + (50x2) = 500 + 300 + 600 + 100 = 1500
Execution time = clock cycles / clock rate = 1500 / (4x10°) = 375 ns

1.5
CPI = clock cycles / instruct. Count = 1500 / (500+50+100+50) = 1500 / 700 = 2.14

1.6

Clock cycles = (500x1) + (50x6) + (100/2x6) + (50x2) = 500 + 300 + 300 + 100 = 1200
Execution time = clock cycles / clock rate = 1200 / (4x10°) = 300 ns

Speed-up = old execution time / new execution time =375 ns /300 ns = 1.25

CPI = clock cycles / instruct. Count = 1200 / (500+50+50+50) = 1200 / 650 = 1.85

2.1
Power; = C;xV,°xclock rate,, Power, = C,xV,>xclock rate, = 0.9xPower;
C,/C= (0.9><V12><clock rate,) / (szxclock rate,)

= (0.9x5%%0.8x10°) / (3.2°x1x10°) = 1.76



2.2
Power, / Power; = (szxclock rate;) / (V12><clock rate,)
= (3.22x1x10%) / (5%x0.8x10%) = 0.512 => Reduction of 48.8%

2.3

Power; = (0.8><C1)XV22><cIock rate, = 0.8xC;xV,*x1x10° = 0.6xPower;
Power; = C;xV,°xclock rate; = C;x5%x0.8x10°

0.8xCyxV,°x1x10° = 0.6xC;x5°x0.8x10°

V, = ((0.6x52x0.8x10%) / (0.8x1x10°) )¥* = (15)¥2=3.87 v

3.1

CPU time = instruct. count x CPI/ clock rate

CPU timep; = (10°x1.5) / (4x10°) = 0.375%x107 s

CPU timep, = (10°x0.8) / (3x10°) = 0.267x107 s

=> CPU timep; > CPU timep,, so performancep; < performancep;

=> clock ratep; > clock ratep,, but performancep; < performancep,, so it’s false.

3.2

CPU timep; = (10°x1.5) / (4x10°) = 0.375%x107 s
CPU timep, = CPU timepq

Assume the number of instructions of P2 is N
(Nx0.8) / (3x10°) = 0.375x107 s

=> N = 1.41x10°

3.3

MIPS = (clock rate / CP1)x10°®
MIPSp; = (4x10° / 1.5)x10°® = 2667
MIPSp, = (3x10° / 0.8)x10® = 3750

MIPSp; < MIPSp,, and performancep; < performancep,(From 3.1), so it’s true in this case.

4

SPECratio = reference time / your execution time
Geometric mean = (the multiplication of five SPECratio)l/5

The “CPU spec” means the specification of CPU.

If you use the CS workstation, you can use the instruction “more /proc/cpuinfo” to see the

CPU spec.



