EE334 Computer Architecture
Name:______________________________

Homework Assignment 8
April  22, 2011
In a computer with perfect memory system, the cycles per instruction (CPI) for a program is 1.15. 

This computer has a real memory system with split caches at L1 and L2 and a unified cache at L3. This memory system uses a write-through scheme and has a write buffer at L1 level.  Please assume the following:

· Each cache at L1 and L2 has a size of 64KB and 128KB, respectively.
· Cache memory at L3 has a size of 512KB.

· Latencies are: L1 = 1 cycle, L2 = 8 cycles, L3 = 24 cycles, and main memory = 88 cycles. To write in the write buffer requires 1 cycle.
· 12 % and 5.1% of the instructions are loads and stores, respectively.
	Cache Size
	L1 cache
	L2 cache
	L3 cache

	
	I
	D
	U
	I
	D
	U
	U

	64 KB
	0.065%
	10.25%
	2.89%
	0.060%
	10.20%
	2.85%
	-

	128 KB
	0.031%
	9.81%
	2.66%
	0.030%
	9.78%
	2.63%
	2.35%

	256 KB
	0.011%
	9.06%
	2.42%
	0.010%
	9.01%
	2.39%
	2.16%

	512 KB
	-
	-
	-
	-
	-
	-
	1.89%


a) Please determine the CPI of the processor that uses this memory organization.

b) Please assume now that all the requests from the processor are sent to L1 and L2 at the same time. Please determine the new CPI using this new scheme.

c) Assume now that L1 D-cache uses a pseudo associative cache scheme. To access the pseudo associative address the cache needs a cycle; when the cache is accessing this address, a request to the next level cache is sent. 15% of the time the data is found in the pseudo address. Assume this is used only on the data cache. For this part of the question assume the original setting as in (a); i.e. do not consider the modifications in (b).  Please determine the new CPI.

