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Implementation of Query Processing System
in Temporal Databases

Fun Bae Lee'- Dong Ho Kim'" - Keun Ho Ryu''!

ABSTRACT

Temporal databases support an efficient historical management by means of valid fime and transaction time. Valid
time stands for the time when a data happens in the real world. And transaction time stands for the time when a data
is stored in the database. Temporal Query Processing SystemiTQPS) should be extended so as to process the temporal
operations for the historical informations in the user query as well as the conventional relational operations. In this
paper, the extended temporal query processing systems which is based on the previous temporal query processing
system for TQuel(Temporal Query Language) consists of the temporal syntax analyzer, temporal semantic analyzer,
temporal code generator, and temporal interpreter is to be described. The algorithm for additional functions such as
transaction time management, temporal aggregates, temporal views, temporal joins and the heuristic optimization
functions and their example how to be processed is shown.
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temporal equijoin{Atuple. Btuple. newtuple. inputnode)

retrieve select nade from inputnode:
SelectNede = inputnode. Vselect Node:
evalvate_arithfunction{Atuple):
evaluate arithfunction{Btuple):

if(stremp(Atuple, Btuple) 1=0
return (FALSE):

DerivationNode = Adescendentlnfo-descendent VdevationNode:

switch{typesf(temporalExpr) !

case OVERLAP:
evaluate Temporal Expr(Atuple):
evaiuate_TemporalExpr(Btuple}:
iftoverlaplAtuple Btuple) == TRUE) |
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TQuelOptimizer {inputroots, inputcatalog)
roots inputroots:
catalog inputeatalog:
!
/* Algorithms */
Acatalog = inputcatalog:
currentRoots = inputroots:
Theroots = currentRoots:
if( TemporalSemanticRule{Acatalog, Theroots) != ~1 ) |
Arcots = currentRoots’
AQEPcost = Temporal@EPCost(Acatalog. Aroots):
}
else {
return -1:
}
TemperalHuristicRule( Acatalog, Theroots):
TheQEPcost = TemporalGEPCost(Acatalog, Thersots).
if {AQEPeost (= TheQEPcost)
currentRoots = Arocots:
else
currentRoots = Theroots:
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(Fig. 9) Temporal Query Optimizer Algorithm
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CREATFaggregateTree()
{
TagarOpType =
Lypeof (AGOREGATEInfo{agar Tresindexi-syn operator):
ThyforwhereArgument =
AGGREGATEinfolagerTresindex: hyForRetrieve Arg:
VaggregateArgument =
AGORECGATRInfolagerTreeindex -syn argument:
ifltypeof(ThvforwhereArgument->svn By(lause? = Klvoid:
CREATRaggr FuncTree ()
elge
CREATEagerScalarTree(}.
1
CHEATEtemporaryRelation{}
{
TbyforwhercArgument =
AGGREGATEinfolagerTreeindex-1 I -obyForRetrieveArg:
H{(typeof (ThyforwhereArgument-rsyn ByClause} '= KTvoid)
CREATEaggr FuncRetation():

else

CREATEagerScalarRelation():
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COMPUTEaguregutelunction{ Atuple,  Avaluel,  Avaluel

aggregaleTime):
olue

COMPUTEsealarAggregate(ataple.  Avaluel.  AvalueF,

aggregateTime):
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{Fig. 10) Temporal Aggregate Tree Algorithm
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int egleurrent TQuel Statement,currentdatabase, curtentviewn_tree,

Guitprogram;

cuse Kdefine_siewStmt:
codegeneration(&currentStatement,v_execution tree,
&v_Nodeid,&v_thetupleVars),

interpreter(newcommand,v_execution_tree,  currentdatabase,
currentStatement);

addSETview_infol((* currentdatabase)->view infos}),
temp_view);

ift!flag)

;
a view _tree = Nview def free;
a view tree->View name =
currentStatement. Vdefine_viewStmi->
syn_relation->sern_entity->name;
a view tree->update tree = v_execution tree;
a view tree->view _query = currentStatement;
addSETview def tree{({*currentview tree}->
view tree), a_view_tree);

[
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{Fig. 11) Temporal View Processing Algorithm
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