CpE6110
Homework #1

•
Discuss about the advantage(s) and the disadvantages of the von Nuemann concept.

•
A 40-MHz processor was used to execute a benchmark program with the following instruction mix and clock cycle counts:

	Instruction type
	Instruction count
	Clock cycle count

	Integer arithmetic
	45000
	1

	Data Transfer
	32000
	2

	Floating point
	15000
	2

	Control Transfer
	8000
	2



Determine the effective CPI, MIPS rate, and execution time for this program.

•
A workstation uses a 15-MHz processor with a claimed 10-MIPS rating to execute a given program mix.  Assume a one-cycle delay for each memory access:


a)
What is the effective CPI of this computer?


b)
Suppose the processor is being upgraded with a 30-MHz clock.  However, the speed of the memory subsystem remains unchanged, and consequently two clock cycles are needed per memory access.  If 30% of the instructions require one memory access and another 5% require two memory accesses per instruction, what is the performance of the upgraded processor with a compatible instruction set and equal instruction counts in the given program mix?

•
Three enhancements with the following speedups are proposed:

Speedup1 = 30

Speedup2 = 20

Speedup3 = 10

Only one enhancement is usable at a time:

1) If enhancements 1 and 2 are each usable for 30% of the time, what fraction of the time must enhancement 3 be used to achieve an overall speedup of 10?

2) Assume the distribution of enhancement usage is 30%, 30%, and 20% for enhancements 1, 2, and 3, respectively.  Assuming all three enhancements are in use, for what fraction of the reduced execution time is no enhancement in use?

3) Assume for some benchmark, the fraction of use is 15% for each of the enhancements 1 and 2 and 70% for enhancement 3.  We want to maximize performance.  If only one enhancement can be implemented, which should be chosen?

•
True or false; in general linear speed up is needed to make parallel systems (multiprocessors) cost effective (justify your answer).
•
CPU time (T) is defined as:

T = Ic* CPI * ( 

Ic stands for the instruction count, 

CPI stands for average clock cycles per instruction, and 

( stands for the clock cycle time.

A RISC computer, ideally, should be able to execute one instruction per clock cycles.  Within the scope of a RISC architecture, name and discuss (briefly) distinct issues that do not allow ideal performance.
