ELEC 5200-001/6200-001 (Spring 2010)
Homework 7 Problems
Assigned 4/12/10, due 4/19/10
Problem 1: To meet the data access time requirement a one-level SRAM cache system is to have a 96% hit rate. However, to reduce the cost of the system, we are forced to use a smaller size SRAM for which hit rate is 80%. 
(a) If the main memory is 100 times slower than the SRAM cache hardware, show that the average data access time will be more than four times longer than the requirement.

(b) We add a level-2 DRAM cache to bring the access time to the required value. The cycle time of this DRAM is five times slower than the L1 SRAM. Determine the minimum hit rate for the L2 cache.

Problem 2: In general, as cache size increases, its hit rate h improves. But the access time T1 of the cache hardware also increases and can be expressed as hnTm where n is a parameter of the technology and Tm is the access time of the main memory. Determine the optimum value of h that will minimize the average data access time for a one-level cache system when n = 75. Show that the minimum data access time for this cache is about 1/15 that of Tm.
Problem 3: For a two-level cache, the data access times for L1 and L2 caches and main memory are 1, 10 and 100 clock cycles, respectively. Both L1 and L2 caches have the same hit ratio h. What should h be so that the average data access time of this cache system is 1.75 cycles?

Problem 4: A processor runs a variety of programs, some with heavily clustered data localities in the memory and others with highly fragmented data. Assuming that the cache size is fixed, suggest a miss-guided dynamic scheme for the cache that will attempt to keep the hit rate high.
















































