CENG 450 Computer Systems & Architecture Quiz #4 (March. 24th, 2003)

Name: _______________________________
Total Marks: 60.

1.Assume we have a cache with a miss rate of 3% for L1 (both data and instruction) and 20% for L2. The machine using the cache has a CPI of 2 without any memory stalls. Also assume that the processor performs at 1GHz. L1 and L2 are connected with a 200 MHz 64-bit bus. This is a 100MHZ 32-bit bus between L2 and the memory.  L1 (both instruction and data) and L2 use 64B and 256B blocks respectively. It takes 2, 20 and 50 cycles to access the L1, L2 and the main memory. Once L1 is accessed transferring the needed bytes from L1 to CPU takes zero cycles.  25% and 5% of total instructions are loads and stores. Also the write buffer eliminates all write stalls and none of blocks replaced are dirty. 

a) What is the overall CPI? 

b) How much faster the machine would run if a perfect cache that never misses was used. 

c) Assume that a victim cache is introduced between the L1 (both data and instruction) cache and the L2 cache. This victim cache has a hit rate of 5 cycles, a miss-penalty of 10 cycles and a miss-rate of 50%. How much faster would the processor run?   

d) We have the option of replacing the processor with a 2GHz processor or using a better memory system with a L2 cache with 10% miss rate and an access time 10 cycles, main memory with 30 cycles of access time and 128-bit, 400MHz busses for all connections. Assuming both options are equally costly, which is a better investment?  

Name: _______________________________

Name: _______________________________






















