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Cache Simulator


This program is designed to simulate the functionality of a cache system of varying sizes and designs.  The program simulated a range of mapping techniques from direct mapping to 8-way mapping allowing us to view the benefits/drawbacks to each method.  Along with varying the mapping procedures the program uses varying sizes of cache memory to display the benefits/drawbacks of varying cache sizes.  A third and final variable in the program was the replacement policy in which memory was replaced in the cache module.  

Cache Simulator Results

LRU Replacement Policy
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Percent Misses vs. Cache Size

	
	1024
	2048
	4096
	8192
	16384

	Direct
	0.4509
	0.3261
	0.2207
	0.1485
	0.1025

	2-Way
	0.4243
	0.2752
	0.1572
	0.0965
	0.0712

	4-Way
	0.4149
	0.2433
	0.1167
	0.0756
	0.0645

	8-Way
	0.4104
	0.2213
	0.0942
	0.0705
	0.0641


We can see from the above chart/graph that the LRU replacement policy follows a logarithmic curve in regards to miss ratio vs. cache size and miss ration vs. mapping technique.  This can be explained very simply in that with a larger cache size the amount of addresses being overwritten will decrease, yielding a result with more hits and a lower miss ratio.

FIFO Replacement Policy 
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	1024
	2048
	4096
	8192
	16384

	Direct
	0.4509
	0.3261
	0.2207
	0.1485
	0.1025

	2-Way
	0.4348
	0.2838
	0.1626
	0.0989
	0.0726

	4-Way
	0.4272
	0.259
	0.1255
	0.0779
	0.0658

	8-Way
	0.4241
	0.2421
	0.1024
	0.0721
	0.0653



The FIFO results were very similar to those of the LRU replacement policy but with this scheme more misses were encountered.  The graph of the FIFO implementation appears to be similar to the curve obtained from the LRU implementation; and the reasons for such are curve can be attributed to the cache size and the mapping technique.


The advantages of having a higher level mapping scheme are because of the way that higher level mapping schemes search for the desired data.  In a higher level scheme the cache looks through multiple “cells” of memory whereas the lower level schemes such as direct mapping only look through a few or just one cell for the desired information.


It seems apparent that using a larger cache size would lower the miss ratio as there is more space for data to be stored, causing less information to be overwritten. 


After working on this assignment I feel that the best configuration that I worked on was the case of a 16384 byte cache with 8-way mapping and using the LRU replacement policy.
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