1. For of the following statements indicate if they are true or false. Justify your choice.(12 points)

a- Machine A has a better performance than machine B since it has a faster clock.

b- Machine A has a better performance than machine B since it has a faster clock and uses the same Instruction Set.

c- Machine A has a better performance than machine B since A is 6.4GFLOPS and B is 3.2GFLOPS.

2.It takes 10 and 15 seconds to run program P1 and P2 on processor X. In order to improve processor performance we add a co-processor to execute floating point instructions separately. This co-processor makes executing floating point instructions twice as fast. We have observed that now it takes 9.2 and 13.1 seconds to run P1 and P2. What percentage of P1 and P2 instructions is floating point instructions? (10 points)

3.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 2 bytes (16 bits) long.

_ All data operands are 4 byte (32 bits) long.

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

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)? (25 points)

4. a)A program consists of 80% initialization code and of 20% code being

the main iteration loop, which is run 1000 times. The total runtime of

the program is 100 seconds. Calculate the fraction of the total run time

needed for the initialization and the iteration. Which part would you

optimize? B) The program should have a total run time of 60 seconds. How can this be achieved? (15 points)

5. a) Consider a processor with the following characteristics:

Average CPI for floating point instructions = 6

Average CPI for non-floating point instructions = 3

Typical instruction mix is 20% floating point instructions.

a) A redesign of the processor is being considered that would allow the clock cycle time to be reduced from 10 nsec. to 8 nsec. However this reduction will lengthening the floating point pipelines which will increase the average CPI for floating point instructions to 8. What is the performance speedup that can be expected as a result of implementing this redesign? (10 points)

b)    An alternative redesign proposal would enhance floating point performance by

shortening the floating point pipelines, resulting in an average CPI of 4 for floating point instructions. The CPI of other instructions would be unaffected. However, the clock cycle time must be increased to 15 nsec. to accommodate these changes. What is the performance speedup expected as a result of implementing this proposal? (10 points)

6.List 5 of the moore’s predictions that became true. (10 points)

7. Suppose that the LOAD operation is responsible for 30% of the execution time for a benchmark. By using a faster memory we can cut the load latency to half. What would the overall improvement be? (10 points)

8.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 4 bits long.

_ All memory addresses are 20 bits long.

_ All data operands are 4 byte (32 bits) long.

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

Consider the following program and assume that A, B, C and OUTPUT all are memory locations

P1:

A = 2B + C;

C = A;

OUTPUT = A + C;

a) 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)? (15 points)

b) Using a smart compiler the same program could be reduced to the following

P1:

OUTPUT = 4B+2C;

Assuming this optimization, recount the number of instruction bytes that need to be fetched, as well as the number of data bytes transferred. Now which model is the most efficient one in respect to the code size? Which one needs the least memory bandwidth? (15 points)

c) What do you conclude from your answers to parts a and b? (10 points)

9) 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 2 bytes (16 bits) long.

_ All data operands are 4 byte (32 bits) long.

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

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)? (25 points)

