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	Exercises
	1.1� [20/10/10/15] <1.6> In this exercise, assume that we are considering enhancing a machine by ...
	a. [20] <1.6> Draw a graph that plots the speedup as a percentage of the computation performed in...
	b. [10] <1.6> What percentage of vectorization is needed to achieve a speedup of 2?
	c. [10] <1.6> What percentage of vectorization is needed to achieve one-half the maximum speedup ...
	d. [15] <1.6> Suppose you have measured the percentage of vectorization for programs to be 70%. T...

	1.2� [15/10] <1.6> Assume—as in the Amdahl’s Law Example on page 41—that we make an enhancement t...
	a. [15] <1.6> What is the speedup we have obtained from fast mode?
	b. [10] <1.6> What percentage of the original execution time has been converted to fast mode?

	1.3� [15] <1.6> Show that the problem statements in the Examples on page 42 and page 45 are the s...
	1.4�
	1.5� [15] <1.6> Suppose we are considering a change to an instruction set. The base machine initi...
	1.6� [15] <1.7> Assume that we have a machine that with a perfect cache behaves as given in Figur...
	1.7� [20] <1.6> After graduating, you are asked to become the lead computer designer at Hyper Com...
	1.8� [15/15/8/12] <1.6,1.9> The Whetstone benchmark contains 195,578 basic floating- point operat...
	FIGURE 1.33� The frequency of floating-point operations in the Whetstone benchmark.
	a. [15] <1.6,1.9> What is the MIPS rating for both runs?
	b. [15] <1.6> What is the total number of instructions executed for both runs?
	c. [8] <1.6> On the average, how many integer instructions does it take to perform a floating-poi...
	d. [12] <1.9> What is the MFLOPS rating for the Sun 3/75 with the floating-point co�processor run...

	1.9� [15/10/15/15/15] <1.3,1.4> This exercise estimates the complete packaged cost of a microproc...
	FIGURE 1.34� Characteristics of microprocessors. The technology entry is the process type, line w...
	a. [15] <1.4> For each of the microprocessors in Figure 1.34, compute the number of good chips yo...
	b. [10] <1.4> For each microprocessor in Figure 1.34, compute the cost per projected good die bef...
	c. [15] <1.3> Both package cost and test cost are proportional to pin count. Using the additional...
	FIGURE 1.35� Package and test characteristics.

	d. [15] <1.3> There are wide differences in defect densities between semiconductor manufacturers....
	e. [15] <1.3> The parameter a depends on the complexity of the process. Additional metal levels r...

	1.10� [12] <1.5> One reason people may incorrectly average rates with an arithmetic mean is that ...
	1.11� [12] <1.5> For reasons similar to those in Exercise 1.10, some people use arithmetic instea...
	1.12� [15/15] <1.5> Some of the SPECfp92 performance results from the SPEC92 Newsletter of June 1...
	FIGURE 1.36� SPEC92 performance for SPECfp92. The DEC 3000 uses a 200-MHz Alpha microprocessor (2...
	a. [15] <1.5> Calculate the weights for a workload so that running times on the VAX- 11/780 will ...
	b. [15] <1.5> Using the weights computed in part (a) of this exercise, calculate the weighted ari...

	1.13� [15/15/15] <1.6,1.9> Three enhancements with the following speedups are proposed for a new ...
	a. [15] <1.6> If enhancements 1 and 2 are each usable for 30% of the time, what fraction of the t...
	b. [15] <1.6,1.9> Assume the distribution of enhancement usage is 30%, 30%, and 20% for enhanceme...
	c. [15] <1.6> Assume for some benchmark, the fraction of use is 15% for each of enhancements 1 an...

	1.14� [15/10/10/12/10] <1.6,1.9> Your company has a benchmark that is considered representative o...
	a. [15] <1.6,1.9> Write an equation for the MIPS rating of each configuration using the symbols a...
	b. [10] <1.6> For the configuration without the coprocessor, we measure that F = 8 ¥ 106, Y = 50,...
	c. [10] <1.6> What is the value of B?
	d. [12] <1.6,1.9> What is the MFLOPS rating of the system with the attached processor board?
	e. [10] <1.6,1.9> Your colleague wants to purchase the attached processor board even though the M...

	1.15� [15/15/10] <1.5,1.9> Assume the two programs in Figure 1.15 on page 36 each execute 100 mil...
	a. [15] <1.5,1.9> Calculate the MFLOPS rating of each program.
	b. [15] <1.5,1.9> Calculate the arithmetic, geometric, and harmonic means of MFLOPS for each mach...
	c. [10] <1.5,1.9> Which of the three means matches the relative performance of total execution time?

	1.16� [10/12] <1.9,1.6> One problem cited with MFLOPS as a measure is that not all FLOPS are crea...
	FIGURE 1.37� Real versus normalized floating-point operations. The number of normal�ized floating...
	FIGURE 1.38� Floating-point operations in spice.
	a. [10] <1.9,1.6> What is the native MFLOPS for spice on a DECstation 3100?
	b. [12] <1.9,1.6> Using the conversions in Figure 1.37, what is the normalized MFLOPS?

	1.17� [30] <1.5,1.9> Devise a program in C that gets the peak MIPS rating for a computer. Run it ...
	1.18� [30] <1.5,1.9> Devise a program in C or FORTRAN that gets the peak MFLOPS rating for a comp...
	1.19� [Discussion] <1.5> What is an interpretation of the geometric means of execution times? Wha...





