      CENG 450-Computer Systems & Architecture Quiz #1   Jan.26th 2006 

Name:___________________                                     Total Marks: 60

1.Consider  the following two models:

Memory-Memory (three operand, memory based) - All three operands of an

instruction are in main memory.

Load-Store (three operand, register based) - All operations work on the 16

registers. There is no restriction on which register can be used as operand or

result.

To make the memory efficiency measurable, use the following assumptions

for both instruction sets:

The opcode is always 1 byte (8 bits) long.

_ All memory addresses are 4 bytes (32 bits) long.

_ All data operands are 2 byte (16 bits) long.

_ The total instruction length is a multiple of a byte.

Write a short program using each of the two models to execute the instructions of the following program and answer the questions below.

PROGRAM ( )

{

A = B + C-D;

B = A + C-E;

}
Count the number of instruction bytes that need to be fetched, as well as the

number of data bytes transferred. Which model is the most efficient one in

respect to the code size? Which one needs the least memory bandwidth (sum

of the instruction and data transfers)? (30 points)

2. A processor using a 1 GHz clock is used to run an application with the following instructions mixture and cycles. The application has 1M instructions. 

	Operation
	Freq
	Cycle

	ALU
	50%
	1

	Load
	25%
	3

	Store
	10%
	2

	Branch
	15%
	1


a) What is the total CPI? b) How long does it take the processor to execute the application? c) Consider the following design which uses the same mixture but with different number of cycles per instruction but runs under a clock frequency of 1.5GHz. How long does it take this design to execute the application? Which is a better design?  (30 points)
	Operation
	Freq
	Cycle

	ALU
	50%
	2

	Load
	25%
	4

	Store
	10%
	2

	Branch
	15%
	1
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