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Abstract The temporal aggregate in temporal databases is an extension of the conventional
aggregate to include the time on the range condition of aggregation. It is a useful operation for
Historical Data Warehouses, Call Data Records, and so on. In this paper, we propose a structure for
the temporal aggregation with multiple selection predicates, called the ITA-tree, and an aggregate
processing method based on the structure. In the ITA-tree, we transform the time interval of a record
into a single value, called the T-value. Then, we index records according to their T-values like a
B'-tree style. For possible hot-spot situations, we also propose an improvement of the ITA-tree, called
the elITA-tree. Through analyses and experiments, we evaluate the performance of the proposed

method.
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T-value K, A€ 24 NEHRHE A, HAAZ} VE T
A g}

Algorithm: N-Insert(N-node N, Record D)

if (N, is an internal N-node) { ‘
find a record E whose T-value range includes D.K ;
update E.I as the union of the E.l and D.A ;
call N-Insert(E.C, D) ;

} else §
find a record X whose T-value range includes D.K ;
update X.I as the union of the E.l and D.A ;
call A-Insert(E.C,D); //insert D into the A-node
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& 2= T-value®} & T-valued 713 #Hz=7}
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T2 A-nodedlX9] A9 €xeE&EE vEld Aot
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Algorithm: A-Insert( A-node N, Record D)
if (there is a record X whose T-value K equals D.K in N,) {
update the existing record’s aggregate value V as agg(X.V, D.V);
} else {
insert the new record, {D.K, D.A, D.V} into N;

}
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Algorithm: N-ComputeAgg (N-node N,, range-condition attributes’
range R, time interval I)
if (Nc is an internal N-node) {
for (each record E in N, whose time interval intersects I and
E.l intersects R) {
call N-ComputeAgg(E.C, R, I) and acquire a partial
result; }
merge partial results and return the merged result;
} else §
for (each record E in N, whose time interval intersects I and
E.I intersects R} {
visit the A-node pointed by E.C and acquire partial result; }

merge partial results and return the merged result;

}
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Algorithm: 4-Split
for (each distinct T-value K) {
calculate the number of records, num(K); }
if (there is a T-value K' whose num(X’) is greater than half
of the capacity of the A-node) {
extract a set of record whose T-values equals K* and
construct new RA-nodes using them;
} else §
split the A-node into two A-nodes to have

approximately the same number of records;
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Algorithm: N-Deepest-Split
split node N into N, and N; to have approximately same
number of records;
if (the last record X in N; is a promoted record) {
insert a new unpromoted record E into N;;
allocate a new A-node and set E.C as the new A-node;
set E.K to X .K;
select the first unpromoted record E' from Ny;
extract records that covered by X K from an A-node that

slolehdlol A A 35 A A 3 3(086)

is indicated by E'.C;
insert extracted records into the A-node that is indicated
by E.C;
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