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2.1 For program 1, M2 is 2.0 (10/5) times as fast as M1. For program 2, M1 is 1.33 (4/3)
times as fast as M2.

2.2 Since we know the number of instructions executed and the time it took to execute
the instructions, we can easily calculate the number of instructions per second while
running program 1 as (200 x 106)/10 = 20 x 10° for M1 and (160 x 106)/5 = 32 x 106 for
M2.

2.3 We know that Cycles per instruction = Cycles per second / Instructions per sec-
ond. For M1 we thus have a CPI of 200 x 10° cycles per second / 20 x 10° instructions
per second = 10 cycles per instruction. For M2 we have 300/32 = 9.4 cycles per instruc-
tion.

2.10 For M1 the peak performance will be achieved with a sequence on instructions
of class A, which have a CPI of 1. The peak performance is thus 500 MIPS.

For M2, a mixture of A and B instructions, both of which have a CPI of 2, will achieve
the peak performance, which is 375 MIPS. -

2.14 Let [ = number of instructions in program and C = number of cycles in program.
The six subsets are {clock rate, C} {cycle time, C} {MIPS, I} {CPI, C, MIPS} {CP]I, I, clock
rate} {CPL I, cycle time}. Note that in every case each subset has to have at least one rate
{CP], clock rate, cycle time, MIPS} and one absolute {C, I}.

2.15 MIpS = Slockrate |y ind the CPI for MEP first:

CPI x 108
CPIfor MFP = 0.1 x6+0.15x4+0.05x20x 0.7 x 2 = 3.6; of course, the CPI for
MNEP is simply 2. So MIPS for MEP = %Qg—? = 278 and
1000 _
MIPS for MNFP = TPl - 500.

2.26 Total execution time of computer A is 1001 seconds; computer B, 110 seconds;
computer C, 40 seconds. Computer C is fastest. It's 25 times faster than computer A and
2.75 times faster than computer B.

2.31 Assume 100 instructions, then the number of cycles will be 90 x 4 + 10 x 12 = 480
cycles. Of these, 120 are spent doing multiplication, and thus 25% of the time is spent
doing multiplication.




2.13 Using C1, the CPI on M1 = 5.8 and CPI on M2 = 3.2. Because M1 has a clock rate twice as fast as that of M2, M1 is 1.10 times as fast. Using C2, the CPI on M1 = 6.4 and CPI on M2 = 2.9. M2 is (6.4/2)/2.9 = 1.10 times as fast. Using a third-party product, CPI on M1 = 5.4 and on M2 = 2.8. The third-party compiler is the superior product regardless of machine purchase. M1 is the machine to purchase using the third-party compiler, as it will be 1.04 times faster for typical programs.

2.18 CPI for Mbase = 2x0.4 + 3x0.25 + 3x0.25 + 5x0.1 = 2.8

CPI for Mopt = 2x0.4 + 2x0.25 + 3x0.25 + 4x0.1 = 2.45

