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LITERATURE REPORT
OBJECTIVES

The main objective of this literature report is to simulate a two level cache model and to study the performance of a system with the increase in cache.

METHODS

A CPU model was developed for analysis by taking in to consideration 3 types of models. 1. A system with a single cache. 2. A system with a two level cache and 3. A system with a two-level cache with separate local instruction and data cache.

DEFINITIONS
The layers in the Memory hierarchy that we consider for our report are highlighted.

	Register

	L1 Cache

	L2 Cache

	Main Memory


Cache Hit Ratio: This is the percentage of number of requests were served from the cache instead of the main memory.

FINDINGS

L2 Caches have a low hit ratio because they serve only the misses from the L1 Cache. When we increase the cache size of L1 the hit ratio for L1 increases and hit ratio for L2 decreases. The hit ratio for L2 can be increased by increasing the cache size of L2 but when doing so there is not a significant change in the performance but definitely a L2 cache with larger cache size will out perform the one with smaller cache size. This makes it clear that L1 cache satisfies most memory requests and only the misses are handled by L2 cache. Increasing the cache size for L2 Caches increases the performance to some extent and after that the performance degradation happens because it increases the total memory access time for accessing the miss from L1. This shows us that L2 Caches are always not beneficial. The Article concludes that the write-back are best used at the L1 Cache and write-through at the L2 cache for better performance and the best case is write-back in both levels. However the implementation for write-back is huge so this is not preferred. High speed systems can handle simultaneous operations. If there is a miss in cache for a read operation it goes to the memory but if another read starts then there is a performance advantage. These adjacent miss in the cache are termed as sequential cache misses and this can be fixed by hardware changes. In the case of a two-level cache with separate instruction and data cache there is no significant performance improvement.
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