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In a split L1 cache organization the I-cache size is 32-KB and the D-cache is 64-KB. The miss rates are given in the table below. A program executes 6.4X109 instructions; 31.6% of the executed instructions are data references (i.e. loads or stores).  There is a 256KB second level cache (L2) that is a unified cache and has a miss rate given in the table. Please assume that miss penalties are as follows: 24 cycles to get data from L2 cache and 64 cycles to get data from main memory.

a)
Please determine the number of clock cycles that are required to execute this program; please assume a CPI=1.15 (when there are no cache/memory problems).

	Cache Size
	I-Cache  (L1)
	D-Cache (L1)
	Unified Cache (L2)

	8 KB
	0.82%
	12.22%
	8.63%

	16 KB
	0.38%
	11.36%
	6.75%

	32 KB
	0.14%
	10.67%
	5.18%

	64 KB
	0.06%
	10.25%
	4.89%

	128 KB
	0.03%
	9.81%
	3.66%

	256 KB
	0.002%
	9.06%
	2.42%


b)
Let us assume that 27% of the data references are stores (i.e. memory writes). If a write buffer holds data when there is a write miss, please determine the number of clock cycles that are required to execute this program with this addition.
























































































































