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LITERATURE REPORT
OBJECTIVES
The main objective of this literature report is to simulate a uniprocessor memory system and to determine if cache prefetching is useful to improve performance or not. 
METHODS
A detailed cycle-by-cycle trace-driven simulation of a memory system is carried on by changing all relevant parameters. (Cache size, block size, and cache associativity)
DEFINITIONS
CPU cache prefetching: This involves fetching a block from main memory into the CPU cache even before the block is being referenced with the expectation that it will be referenced soon. 

Hardware cache prefetching: This deals with using prefetching algorithms implemented by dedicated hardware without software support. 
Memory pollution:  Prefetches that are not beneficial often pollute the cache contents by displacing useful cache blocks causing cache misses. 

FINDINGS
These are the scenarios where prefetching improves performance:
· We need the address array to be double ported and the data array either to be double ported or fully buffered. (Double Ported - Meaning one port will be used by the processor and the other for prefetch so that the processor and prefetch can proceed in parallel without interference.) 
· We need to have a very wide bus so that the main memory is interleaved. 
· Significant investment in hardware. 
· The cache prefetching is sensitive to the type of programs the processor is running. From the simulation results we clearly see that the performance is better in address trace fp with programs like LINPAC which references memory sequentially. 
These are the scenarios where the performance degradation happens, 
· The performance is worse on the UNIX trace which had small programs which access data non-sequentially. 
· From the simulation we find that the prefetching performs poorly in D and G because (a) data bus bandwidth is too low, (b) no split transaction, (c) only one memory bank, and (d) the data bus is only four bits wide. 
· When we do not invest much in the hardware. 
We also find that prefetching reduces memory latency with appropriately designed hardware.  
Limitations of cache prefetching include (a) increased memory traffic due to prefetches which 
are never used and (b) memory pollution.
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