CENG 450 Computer Systems & Architecture Quiz #4 (April 3rd, 2006)

Name: _______________________________
Total Marks: 60.

You are building a system around a processor running at 2.0 GHz.  The processor has a CPI of 0.5 excluding memory stalls.  30% of the instructions are loads and stores. The memory system is composed of separate L1 instruction and data caches that imposes no penalty on hits.  The L1-cache has a miss rate of 3% for both instructions and data and has 32-byte blocks.  The unified L2 cache has 64-byte blocks and an access time of 25ns. It is connected to the L1 cache by a 256-bit data bus that runs at 500MHz and can transfer one 256-bit bus word per bus cycle. Of all memory references sent to the L2 cache, 90% are satisfied without going to the main memory. The main memory has an access latency of 200ns, after which any number of bus words may be transferred at the rate of one per cycle on the 128-bit-wide 250MHz main memory bus.

a) What is A.M.A.T? ( 12 points)

b) What is the over-all CPI? ( 12 points)

c) You are considering replacing the 2.0GHz with one that runs at 3.0GHZ but otherwise is identical. How much faster does the system run with a faster processor? Assume that the speed of the memory system remains the same in absolute terms. (12 points) 

d) How much faster does the system run if the buses clock frequency is doubled? (12 points)
e) How much faster does the system run if by using a better compiler the number of loads/stores is cut to half? (12 points)
Name: _______________________________

Name: _______________________________






















