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AMAT:

AMAT stands for Average Memory Access Time. It refers to the time necessary to 
perform a memory access on average. It does NOT refer to the time necessary to 
execute an instruction which accesses memory. Those of you in CS70 may find it 
helpful to think of AMAT as E(τ), where τ is a random variable whose value is the 
time necessary to perform a given memory access. The AMAT of a simple system 
with only a single level of cache may be calculated as 

AMAT = hit time + miss rate x miss penalty

This formula can be extended to more complicated memory hierarchies by 
replacing miss penalty with the AMAT for the next level in the memory hierarchy. 
That is

AMATi  = hit timei  + miss ratei  x AMATi+1

where i refers to the level of the memory hierarchy.

1.Suppose you have a system with the following properties:
• L1$ hits in 1 cycle (local hit rate 75%)
• L2$ hits in 20 cycles (local hit rate 80%)
• L3$ hits in 100 cycles (local hit rate 90%)
• Main memory hits in 1000 cycles (always hits)

Calculate the AMAT.

1 + .25*(20 + .2*(100 + .1*(1000))) = 16 cycles

2.Suppose you have a system with the following properties:
• L1$ hits in 1 cycle (local miss rate 25%)
• L2$ hits in 10 cycles (local miss rate 40%)
• L3$ hits in 50 cycles (global miss rate 6%)
• Main memory hits in 100 cycles (always hits)

Calculate the AMAT.

1 + .25 * (10 + .4 * 50) + .06 * 100 = 14.5 cycles


