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ABSTRACT

The Competitiveness of Hybrid hard disk drive(H-HDD) for solid state disk(SSD) comes from both lower power consumption
and higher reading speed. This paper suggests a prefetching scheme that can improve the performance of Non-Volatile
cache(NVCache) memory installed on the H-HDD through prefetching disk blocks as well as files to the NVCache. The proposed
scheme makes the highly used data such as booting files copy to the NVCache as an unit of file and the frequently accessed
blocks copy to the NVCache. This prefetching is done on the idle time of disk queue and the priorities of prefetched target blocks
are based on both time and spatial locality of blocks. Experiments results show that the suggested method can improve response
time of H-HDD and also lower the power consumption.
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LongTerm_Prefetching()
it
sort Files_Priorities by Files_Reference_Count;
if (NVCache_Available > 0) {
while (MAX_LT_Prefetch > 0) {
if (MAX_LT_Prefetch - File_Size > 0) {
copy file to NVCache;
Max_LT_Prefetch_Size -= File_Size;
}
}
decrease all files’ priorities by 1;
}
else {
find a file which has lowest priority;
remove the file;
call NVCache_File_Replacement();
)
}
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Fig. 2 Long-term Prefetching Algorithm
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ST_Prefetching()
{
if (disk_Queue_Size-disk_Queue_Request <
minPrefetchBlks)
return;

1
Blk_Priority =lceil( Y, (Weight,* Acc,)/ Maz Priority)
t=Ww

— Max Priority — 1|
if (NVCache_Available > 0) {
while (MAX_Blk_Prefetch > 0) {
if (MAX_BIk_Prefetch-minPrefetchBlks>0) {
copy Blocks to NVCache;
Max_BIk_Prefetch_Size —= minPrefetchBlks;
}
}
decrease all blocks' priorities by 1;
}
else {
select blocks which have lowest priorities;
flush the blocks;
call Block_Prefetching();
}
}
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Fig. 3 Short-term Prefetching Algorithm
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Table 1. Disk Specification

Specification STI93205620AS
Capacity 320GB
Cache 32MB
NVCache 4GB
Stanby to Ready 3 Sec
Average seek 11ms(read), 13ms(write)
Trensfer tates 1.23Gb/s(internal),
3.0Gh/s(I/O)
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