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1. A program runs in 10 seconds on computer A, which has a 4 Ghz clock. We want to build another computer B that will run program in 6 seconds. We can increase the clock rate of , but this affects the number of clock cycles of B and it is now 1.2 times that of B. CPU clock cycles = instructions X average clock cycles per instruction
a. What is the clock rate of B?  
b. Computer the CPI for the sequences given.
2. A sequence (SEQ1) of instructions executes {2,1,2} of instruction types {A, B and C} respectively. Another sequence SEQ2 executes {4,1,1} instructions {A,B,C}. Which sequence is faster?  Assume cycles for{A,B,C} is {1,2,3}.
3. A given application is Java runs 15 seconds on a desktop processor. A new Java compiler is released that requires only 0.6 as many instructions as the old one. Unfortunately this increases the CPI of new one by 1.1. How fast can we expect the application to run using this new compiler? Choices : 8.2sec, 9.9 sec, 27.5 sec?
4. MIPS Rating:  Millions of Instructions per Second (MIPS). When comparing processors compute the MIPS for the processors so that you can compare them on the same terms. 
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Consider 2 compilers:

	
	Instruction counts in billions

	Code
	A  (CPI = 1)
	B (CPI =2)
	C (CPI =3)

	Compiler 1
	5
	1
	1

	Compiler 2
	10
	11
	1


Assume the computer’s clock rate is 4 Ghz. Which code sequence will execute faster according to MIPS rating? According to execution time?
CPU clock cycles  [image: image2.png]



CPU clock cycles for compiler 1 =

CPU clock cycles for compiler 2 = 

Execution time = CPU cycles / clock rate

Execution time for compiler 1 =

Execution time for compiler 2 = 

MIPS = Instruction count / (Execution time X 106)

MIPS1  =

MIPS2 =
Analyzing a Processor with Floating-Point Implemented in Hardware or

Software

4.35

[10] <§§4.2, 4.3> In the embedded market, where cost is crucial, processors

sometimes implement floating point only in software. We are interested in two

implementations of a computer, one with and one without special floating-point

hardware.

Consider a program, P, with the following mix of operations:

Floating-point multiply 10%

Floating-point add 15%

Floating-point divide 5%

Integer instructions 70%
Computer MFP (computer with floating point) has floating-point hardware and

can therefore implement the floating-point operations directly. It requires the following

number of clock cycles for each instruction class:

Computer MNFP (computer with no floating point) has no floating-point hardware

and so must emulate the floating-point operations using integer instructions.

The integer instructions all take 2 clock cycles. The number of integer instructions

needed to implement each of the floating-point operations is as follows:

Both computers have a clock rate of 1000 MHz. Find the native MIPS ratings for

both computers.
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[10] <§4.2> If the computer MFP in Exercise needs 300 million instructions

for this program, how many integer instructions does the computer MNFP

require for the same program?

4.37

[5] <§§4.2, 4.3> Assuming the instruction counts from Exercise , what is the

execution time (in seconds) for the program in Exercise run on MFP and MNFP?
