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Flash Node Caching Scheme for Hybrid Hard Disk Systems
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Abstract The conventional hard disk has been the dominant database storage system for over 25 years.
Recently, hybrid systems whichincorporate the advantages of flash memory into the conventional hard disks are
considered to be the next dominant storage systems. Their features are satisfying the requirements like
enhanced data 1/O, energy consumption and reduced boot time, and they are sufficient to hybrid storage
systems as major database storages. However, we need to improve traditional index management schemes based
on B-Tree due to the relatively slow characteristics of hard disk operations, as compared to flashmemory. In
order to achieve this goal, we propose a new index management scheme called FNC-Tree. FNC-Tree-based
index management enhanced search and updateperformance by caching data objects in unused free area of flash
leaf nodes to reduce slow hard disk I/Os in index access processes. Based on the results of the performance
evaluation, we conclude that our scheme outperforms the traditional index management schemes.
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Algorithm 1. Index Search Operation

DataRecord *HBPT-Search (int key) {
R «block containing root node of tree;
N «—FM-Read (R);
// read node R in flash memory
while ( Type(N) LEAF _NODE ) {
/' N is not a leaf node of tree.
q «number of tree pointers in node N
if (kev £ NK;)
Il N.K; refers to the i"
N «N.P;
/I N.P; refers to the i"tree pointer in node N.
/l N is first child node.
else if ( key > NK,;)
N «NP, /l N is last child node.
else {

search field value in node N.

Search node N for an entry i
such that N.K;.; < key £ NK; ;

1701

N «N.P;
}
N «—FM-Read (¥);

J/ read internal node N in flash memory
}
Search node Nfor entry (K, P) with key = K; ;

// search leaf node N.
if (entry found ) {

if ( NisCache && N.P; == N)

/I check if data is cached in its leaf node

retun ( N.P; + N.Offset Cache )

// return cached data

// data is in hard disk

retum HD-Read(N.P))
// read data record in hard disk.
}
else retum NULL, // data is not found
} // End of Function

// end of while loop

else
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