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Abstract Caching in meta-search engines can improve the response time of users’ request. We
describe the cache scheme in our meta-search engine in terms of its architecture and operational flow.

In particular, we propose a popularity-driven cache algorithm that utilizes popularities of queries to
determine cached data to be purged. The popularity is a value that represents the normalized
occurrence frequency of user queries. This paper presents how to collect popular queries and how to
calculate query popularities. An empirical performance evaluation of the popularity-driven caching with
the traditional schemes (i.e., least recently used (LRU) and least frequently used (LFU)) has been
carried out on a collection of real data. In almost all cases, the proposed replacement policy outperforms

LRU and LFU.
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Function Popularity-base replacement()
Let EVICT be the slot number such that FP is minimum and not zero;
If (FP of slot EVICT 2 FP(X)) then
Return R and exit;
End if
Flush slot EVICT into disk;
Store (X, FP, 1, T, R) into slot EVICT and return R and exit;
End function
Function Reference—base replacement()
Let EVICT be the slot number such that C is minimum and FP Is zero;
Flush slot EVICT into disk;
Store (X, FP, 1, T, R) into slot EVICT and return R and exit;
End function
If X is already in the cache (say slot i) then
Fetch slot i in the cache;
If slot i is not stale then
Increment C by one;
Return R of slot i and exit;
End if
Construct the search result (R) of X by accessing search engines;
Increment C by one;
Store (X, FP, C, T, R) into slot i and return R and exit;
End if
Construct the search result (R) of X by accessing search engines;
If cache is not full then
If FP(X) is not zero then
If ((1-Np/Ns) > Onp) then
/* 'The ratio of non-popular queries is greater than threshold */
Get the next available slot (let the slot number be FREE);
Store (X, FP, 1, T, R) into slot FREE and return R and exit;
End if
/* The ratio of non-popular queries no greater than threshold */
Popularity-base replacement();
End if
/* When X is a non-popular query */
Get the next available slot (let slot number be FREE);
Store (X, FP, 1, T, R) into slot FREE and return R and exit;
End if
/* When the cache is full */
If FP(X) is not zero then
If ((1-Np/Ns) > Onp) then
/* The ratio of non-popular queries is greater than threshold */
Reference-base replacement();
End if
/* The ratio of non-popular queries is no greater than threshold */
Popularity-base replacement();
End if
/* When X is a non-popular query */
Reference-base replacement();
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