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l The time delays of the four segments in the pipeline are as follows: ¢, = 45 ns, , = 35 ns,
: 3= 95 ns, and 74, = 50 ns. The interface register delay time ¢, = 5 ns.
(a) How long would it take to add 120 pairs of numbers in the 4-segment pipeline? (5%)
(b) How can you reduce the total time to about one-half of the time derived in part (a)? Verify

your answer.  (10%) |

2 (a) Give an example of program that will cause a branch penalty in a 3-segment pipeline,
: as follows. (10%)

I:  Instruction fetch

A: ALU operation

E: Execute instruction.

(b) Give an example to illustrate how to solve the branch penalty in part (a). (10%)

3 The access time of cache and main memory, 7. and 7, are 90 and 1100 ns, respectively. '
Assume that 75 percent of the memory requests are for read and the remaining are for write.
The hit ratio for read memory only is 0.80. A write-through procedure is used.

(a) What is the average access time of the system for only memory read cycles? (5%)
(b) What is the average access time of the system for both read and write? (5%)

(c) What is the hit ratio taking the write cycles into account?  (5%)

........................................................................................................................



4 A computer system with a 32-bit address has a 32K-byte cache memory. Each cache block size is§

16 bytes. Draw the configurations of caches that are (a) and (b), respectively.

(a) direct-mapped, (10%) |

(b) four-way set-associated. (10%)

Please clearly indicate the relationships between the 32-bit addresses and cache addresses.
5 Compare the advantages and disadvantages between RISC and CISC.  (10%)
6 Organize a complete 256K-byte memory system with 32K-byte RAM modules.  (10%)

7 Describe the purpose of snoopy cache controller used in a memory system.  (10%)



