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A Study on Data Caching and Updates for Efficient Spatial Query Processing in
Client/Server Environments
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ABSTRACT

This paper addresses several issues on data caching and consistency of cached data in order to process client’s queries
efficiently in client/server environments. For the purpose, first of all, materialized spatial views are adapted in a client side for data
caching, which is called client views. Also, an incremental update scheme using derivation relationships is applied to keep cached
data of clients consistent with the rest of server databases. Materialized views support efficient query processing in a client side,
however, it is difficult to keep consistent their contents by the update of a server database. In this paper, we devise cost functions
on query execution and view maintenance based the cost of spatial operators so as to process client’s queries efficiently. When
request the client’s query, in our query processing scheme, the server determines whether or not materialize it as a view due to
evaluation using the related cost functions. Since the scheme supports a hybrid approach based on both view materialization and
re-execution, hence, it should improve query execution times in client/server environments.
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Fig. 1 Client View Materialization
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Fig. 2 Spatial Query Processing Scheme
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S¢ = a spatial query

G = a client requesting to execute SQ;
Procedure Query_Processing(SQ;)

begin

Infosg := Analyze_Query(SQ))

Costre = Evaluate_Cost_Query_Exe(Infosg)
Costev = Evdluate_Cost_View_Maintain{ Infosg)
if (Costev < Costrz)

begin
tmp_result = Execute_Query_Selection(SQ;)
Send_Query_Tmp_Result(C, tmp_result)

end

else

begin
result := Execute_Query(SQ))
Send_Query_Result( G, result)

end

end
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Fig. 3 Query Processing Algonthm
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Select Building.name, Building.geom
From Building, Zone

Where Zonename = "Nam-Gu”
and  encloses(Zone, Building)

Select Building.name, buffer(Building, 50)
From Building, Zone

Where Zonename = "Nam-Gu”

and  encloses(Zone, Building)

Select overlap(Building1, Building?)

From Buildingl, Building2

Where overlaps(Buildingl, Building?)
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Fig. 4 Sample Spatial Query for Experimental Tests
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