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Abstract

propose a quadtree index structure-based semantic caching and its query t

In existing mobile computing environment, semantic caching lacks the spatial index of location information. In view of this, we

rimming algorithm, this expands the traditional semantic caching and

implements the object-oriented semantic cache. Through simulation experiments, we compare and analyse the performances of the algorithm.

Results show that the quadiree semantic cache reduces the average response time, the number of comparisons and the network traffic load.
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Algorithm 1 List-Method ( Query Q, Cache # CacheList,Dataset DS)

/ % o generate the results DS for the query Q from the semantic
cache. */

Input: Q: the query;

CachelList; the pointer to the head of the list structure for the semantic
cache.

Output: DS: the set of query result from the semantic cache.

Procedure

Step 1 var Query probeQuery = Q;

Query remainderQuery = null;

var DataSet dsi = null; DataSet DS = null;

Step 2 For (each cache in CacheList) Do

{If (isIntersect ( cache. predicate,

probeQuery. predicate) == ture)

then jump to Step 3;

Else jump to Step 2; |

Step 3 calculating the probeQuery and remainderQuery ;

Step 4 For (each data in cache. dataset) Do

{If (compare( probeQuery. predicate, data) ! =0)
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then ProbeDS. add( data) ;
//Constructing the ProbeDS from cache. dataset //through comparing
between //probeQuery. predicate and cache. dataset.

|
|

Step 5 If( remainderQuery! =null)

Then probeQuery = remainderQuery,

jump to Step 2;

Else jump to Step 6;

Step 6 If( remainderQuery! =null)

Then remainderDS =

getDatafromServer ( remianderQuery) ;

/ * necessary, send the remainder query to erver and get data from serv-
er#/

Step7DS. add ( probeDS) ;

DS. add ( remainderDS) ; return.
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Algorithm 2 Quadtree-Method ( Query Q, node #* quadtree, DataSet DS)

/ * to generate the results DS for the query Q from the semantic cache
which is indexed by the quadtree. * /

Input: Q: the query; quadiree; the pointer to the root of the quadtree
structure for the semantic cache

Output: DS: the set of query result from the semantic cache

Procedure

Step 1 var node * currentNode = quadtree;

var Query probeQuery = Q;

Query remainderQuery = null;

Step 2 If(isIntersect( Q. SL, currentNode. R) == true)

Then jump to Step 3 ;

Step 3 If( currentNode == Not_LeafNode )

Then

Quadtree-Method ( Q , currentNode- > NEp,DS) ;

Quadtree-Method ( Q , currentNode- > NWP,DS) ;

Quadtree-Method ( Q , currentNode- > SEp,DS) ;

Quadtree-Method ( Q , currentNode- > SWp,DS) ;

Else jump to Step 4;

Step 4 For(each cache in currentNode. CacheList) Do

If (isIntersect( Q. SL, cache. SL)

Then DS. add ( getData(Q,cache) ) ;

// get the probe query data and add to the DS;

Step 5 Calculating the remainderQuery;

Step 6 If( remainderQuery! =null)

Then remainderDS =

getDatafromServer ( remianderQuery ) ;

/ # If necessary, send the remainder query

to server and get data from server * /

Step 7 DS. add  remainderDS) ; return.
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