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Active Adjustment: An Approach for Improving the Search Performance
of the TPR*-tree

Sang-Wook Kim' - Min-Hee Jang" - Sungchae Lim™

ABSTRACT

Recently, with the advent of applications using locations of moving objects, it becomes crucial to develop efficient index schemes for
spatio-temporal databases. The TPR'-tree is most popularly accepted as an index structure for processing future-time queries. In the
TPR -tree, the future locations of moving objects are predicted based on the CBR(Conservative Bounding Rectangle). Since the areas
predicted from CBRs tend to grow rapidly over time, CBRs thus enlarged lead to serious performance degradation in query processing.
Against the problem, we propose a new method to adjust CBRs to be tight, thereby improving the performance of query processing. Our
method examines whether the adjustment of a CBR is necessary when accessing a leaf node for processing a user query. Thus, it does
not incur extra disk I/Os in this examination. Also, in order to make a correct decision, we devise a cost model that considers both the
IO overhead for the CBR adjustment and the performance gain in the future-time owing to the CBR adjustment. With the cost model, we
can prevent unusual expansions of BRs even when updates on nodes are infrequent and also avoid unnecessary execution of the CBR
adjustment. For performance evaluation, we conducted a variety of experiments. The results show that our method improves the
performance of the original TPR -tree significantly.
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- (@, Q) mlE AR 913 Ae]
- rootNode: 42 thido] 5= MBER|2 FE &

Output:
- 57 (Qn @) ATtel HPEs ol HAE ID Ak
I: IF rootNode?} W% ==% 7§ THEN

2 FOR rootNode¢] 2t AEz2] Eo tisfe

3 IF E¢] BRel (@, Q)st wafsh= 75 THEN

4 CALL Search (@, @, childNode, childS,)

5 /+ childNode: E7} 7}2] 7| M4 2E +/

6 /* childS;: A #5 Search®] output +/

7 IF childNoded| ‘5% Azl o¢ Bio] dojtom
THEN

& E¢] CBR& A=A g}

9 END IF

10: S =S U childS,

11 END IF

122 END FOR

13: RETURN S;

14! ELSE

15 FOR rootNode2] zt ol'g 2| O°f ofdle]

16: IF @Al 02 127 (Q, @)l E@slE: 3% THEN
17: S-=58 U089 id

18 END IF

190 END FOR

200 IF Tg;; + epsilon = TS 4% THEN

21 RETURN S,

22 END IF

23 IFCAB(Ty,,, Tu,+P) < H - 19 %% THEN

24 RETURN 5,

5 ELSE #1Z x= o] AAEel $|218 fd4 Al3e] 3o 4
A,

26 END IF

21 RETURN S,

28 END IF
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