國立東華大學資訊工程系博士班資格考

計算機結構, 2006 Spring
1. (30 pts)
L.D.      F2,20(R2) 

L.D.      F4,30(R3)

MULT.D   F0, F4, F6

SUB.D    F8, F2, F4

DIV.D     F10, F0, F2

ADD.D    F2, F8, F4

(a) Identify instruction pairs with data dependence, anti-dependence and output dependence. (15 pts)
(b) How the Tomasulo algorithms resolve WAR and WAW hazards? (5 pts)
(c) List 5 hardware or software techniques to minimize data hazards in the processor? (10 pts)
2. (15 pts) Suppose we have a deeply pipelined processor, for which we implement a branch-target buffer for the conditional branches only. Assume that the misprediction penalty is always 4 cycles and the buffer miss penalty is always 3 cycles. Assume 90% hit rate and 90% accuracy, and 15% branch frequency. How much faster is the processor with the branch-target buffer versus a processor that has a fixed 2-cycle branch penalty? Assume a base CPI without branch stalls of 1.
3. (40 pts)Cache
(a) Explain the cache write policies “write through” and “write back”. (10 pts)
(b) Explain “write allocate” and “no-write allocate”. (10 pts)
(c) Explain three misses categories “compulsory”, “capacity”, and “conflict”. (10 pts)
(d) Describe one method to reduce cache miss penalty. (10 pts)
4. (15 pts) What are the advantages of replicating data in multiple caches in the shared-memory multiprocessor? What problem will it introduce?  
