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Design and Implementation of Query Classification Component in
Multi-Level DBMS for Location Based Service

\ans

Seok-Kyu Jang' - Sang Hun Eo™ - Myung-Keun Kim™" - Hae-Young Bae

ABSTRACT

Various systems are used to provide the location based services. But, the existing systems have some problems which have difficulties
in dealing with faster services for above million people. In order to solve it, a multi-level DBMS which supports both fast data processing
and large data management support should be used. The multi-level DBMS with snapshots has all the data existing in disk database and
the data which are required to be processed for fast processing are managed in main memory database as snapshots. To optimize
performance of this system for location based services, the query classification component which classifies the queries for efficient
snapshot usage is needed. In this paper, the query classification component in multi-level DBMS for location based services is designed
and implemented. The proposed component classifies queries into three types: (1) memory query, (2) disk query, (3) hybrid query, and
increases the rate of snapshot usage. In addition, it applies division mechanisms which divide aspatial and spatial filter condition for partial
snapshot usage. Hence, the proposed component enhances system performance by maximizing the usage of snapshot as a result of the
efficient query classification.

Key Words : Query Classification, Location Based Service, Multi-Level DBMS
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TypeQuery QueryDecision (Plantree p)
// p = plantree pointer
Begin
Stack s // Stack containing table locations & predicates
Traverse(p, s)
while lempty(s)
Location = pop(s)
if ( ALL(Locations) == TL_MM )

return TQ_MM
else if ( ALL(Locations) == TL_DK )
return TQ_DK
else
return TQ_HB
endif
endwhile

end.
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void Traverse (Plantree p, Stack s)
Begin
if ( p!= NULL )
Traverse ( LeftChildNode(p), s )
Traverse ( RightChildNode(p), s )
if ( IsTableNode(p) )
{lpl,<p>} = LevelDecision (p)
// [x] = location of x, <x> = predicate of x
push(s, {[pl,<p>}H
endif
endif
end.
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{Location, Predicate}[] LevelDecision (Table t)
// t = table pointer
Begin
if ( MetaDataContains(NameOf(t)) )
if ( MetaDataContains(FieldListOf(t)) )
if ( MetaDataContains(AspatialFilterOf(t)) )
if ( MetaDataContains(SpatialFilterOf(t)) )
return {TL_MM, original predicate}
else
SpatialDivide(); MatchPredicate();
return {{TL_MM, MMPdk}, {TL_DK, DKPdk})
endif
else
if ( MetaDataContains(SpatialFilterOf(t)) )
AspatialDivide(); MatchPredicate();
return {{TL_MM, MMPdk} {TL_DK, DKPdk}}
else
AspatialDivide(); SpatialDivide(); MatchPredicate();
return {{TL_MM, MMPdk}, {TL_DK, DKPdk}}
endif
endif
else
if { MetaDataContains(AspatialFilterOf(t)) )
if ( MetaDataContains(SpatialFilterOf(t)) )
FieldDivide(); MatchPredicate();
return {{TL_MM, MMPdk}, {TL_DK, DKPdk}}
else
FieldDivide(); SpatialDivide(); MatchPredicate();
return {{TL_MM, MMPdk}, {TL_DK, DKPdk}}
endif
else
if ( MetaDataContains{SpatialFilterOf(t)) )
FieldDivide(); AspatialDivide(); MatchPredicate();
return {{TL_MM, MMPdk}, {TL_DK, DKPdk}}
else
FieldDivide(); AspatialDivide();
SpatialDivide(); MatchPredicate();
return {{TL_MM, MMPdk}, {TL_DK, DKPdk}}
endif
endif
endif
else
return {TL_DK, original predicate}
endif
end.
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{Fieldlist, Fieldlist} FieldDivide (FieldList Q, FieldList S)

// Q = Query FieldList

//'S = Snapshot FieldList

Begin

MMFieldList = Q AND S;

DKFieldList = Q - S;

return {MMFieldList, DKFieldList}

end.
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{AFilter, Afilter} AspatialDivide

(AFilter QCondition, AFilter SCondition)

// AFilter = Aspatial Filter

Begi.

MMAFilter = QCondition AND SCondition;

DKAFilter = QCondition - SCondition;

return {MMAFilter, DKAFilter}

end.
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{SFilter, SFilter} SpatialDivide
(SFilter QCondition, SFilter SCondition)

// SFilter = Spatial Filter
Begin

MMSFilter = QCondition AND SCondition;

DKSFilter = QCondition - SCondition;

return {MMSFilter, DKSFilter}
end.
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{Predicate, Predicate} MatchPredicate (FieldList MMFId, FieldList
DKFld, AFilter MMAFIt, AFilter DKAFIt, SFilter MMSFlt,
SFilter DKSFIt)
Begin
// Fld = original fieldlist
// AFlt = original aspatial filter
// SFIt = original spatial filter
switch
Spatial:
set MMPredicate // <Fld>, <AFIt>, <MMSFlt>
set DKPredicate // <Fld>, <AFIt>, <DKSFit>
ASpatial:
set MMPredicate // <Fld>, <AFIt>, <MMSFIt>
set DKPredicate // <Fld>, <AFlt>, <DKSFIt>
ASpatial_Spaial:
set MMPredicate // <Fid>, <MMAFIt>, <MMSFIt>
set DKPredicate // <Fld>, <DKAFIt>, <DKSFIt>
Field:
set MMPredicate // <MMFId>, <AFlt>, <SFlIt>
set DKPredicate // <DKFId>, <AFlt>, <SFlt>
Field_Spatial:
set MMPredicate // <MMFId>, <AFlt>, <MMSFIt>
set DKPredicate // <DKFId>, <AFIt>, <DKSFlt>
Field_Aspatial:
set MMPredicate // <MMFId>, <MMAFIt>, <SFlt>
set DKPredicate // <DKFld>, <DKAFIt>, <SFlt>
Field_Aspatial_Spatial:
set MMPredicate // <MMFId>, <MMAFIt>, <MMSFIt>
set DKPredicate // <DKFId>, <DKAFIt>, <DKSFIt>

endswitch
return {MMPredicate, DKPredicate}
end.
(J8l 15) =2|oizl fa gue|s
5. 33 ¥ It
51 T8 &
2 rRdA 2o BR AXUES T Ao} AR
H A2 @34 oo 2o de BF AIXdE s
9 0.

of C++ o7t AMEHAw, FF ALg"E Axge
Pentium XEON 1.8Ghz, RAM 512MB, HDD 20GBY] &=
ol Aol Red hat Linux 9.0 O/SE7F< 1 9lth DBMS
< Geomania Millenium Server/Cluster Al&®o] AL&E %)
o olw, EY2H Ax"gE FAtE e 449 e
Helm R Ayaks #a & 4 g AZTUES =5}
tEdd DBMSE A, 24 AladdA] HAES
gt mg A= FE Ysto] B B1E F3
ato] o] g3t}

rﬁh—hrﬂr

Plot CtSoilE DBMSOIM Zol 28 HEIHAES A ¥ 781 695

52 78 Z1}

29 R HAIWEJ F5HT ge Axge £33
f8te] o83} 2] Celluar PhoneUser, Car, Region® &
goldg 7uto2 &4 AP L TEEYT o] &3 HolE
9] 27k (29 16)7 2t

CelluarPhoneUser

(id MOID, position Mpoint, phonenumber VARCHAR)

Car  (id MOID, position MPoint, type string)

Region (id MOID, area Mpolygon, name string)
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Select * From Region Where Region.name = '7}4x]4’;

Select * From CelluarPhoneUser, Region Where
Contains(Extract(CelluarPhoneUser.position, NOW),Region.area)
= TRUE AND Region.name = '7Hhdx4’;

Select * From Car, Region Where
Contains(Extract(Car.position NOW),Region.area)
= TRUE AND Regionname = ‘g% 9’;
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