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ABSTRACT

Distance browsing queries, namely k-nearest neighbor queries, are the most irﬁportant queries in spatial database applications, e.g.,
Geographic Information Systems(GISs). Recently, GIS applications trends to extend themselves toward wide multi-user environments such
as the Web. Since many techniques for such queries, where Hjaltason and Samet’s algorithm is the most efficient one, were optimized for
only one query, we need to complement them suitable for multi-user environments. It can be a good approach that we store many
individual query results in a cache, i.e,, query result caching and reuse them in evaluating incoming queries, ie., query result matching. In
this paper, we propose a complementary Hjaltason and Samet’s algorithm capable of reusing previous query results in a cache for
answering distance browsing queries in multi-user GIS environments. Our experimental results confirm the efficiency of our approach.

Key Words : Distance Browsing Query, k-Nearest Neighbor Query, GIS, Query Result Caching
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Algorithm 1 ProximitySearchOperator(Q, k)

1 Queue ‘= PriorityQueue()

2 PreoccupiedObjList := SortedLinkedList()

3 NewElm.pointer := RtreeRootNode

4 NewElm.distance = 0.0

5 Enqueue(Queue, NewElm)

6i:=0

7 while i is less than k

8  tid := CacheBasedINN(Q)

9 if there exist other non-spatial predicates in the query

10 send tid to the corresponding upper operators of the
query graph

11 if tid satisfies all the remaining predicates

12 it+

13 end if

14 else

15 it

16 end if

17 end while
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Algorithm 2 CacheBasedINN(Q)
1 while Queue is not empty
2 Elm := Dequeue(Queue)

4 for each entry(child, mbr) in Elm.pointer

33 end while

/* @ denotes a given query object */

/* a next target R-tree node is fetched from the queue */
3 if Elm.pointer is a non-leaf node /* the next target node is a non-leaf node */

/* the child B-tree node is to be given a inclusion test by the chunk locator */
/* if the answer is “yes”, it returns the objects inside mbr %/

5 ObjSet := ChunkLocator. TestInclusion(rmbr)
/* in the case of the child being fully included in one of candidate chunks in a cache */
6 if ObjSet.IsEmpty() is False
7 for each object in ObjSet
8 if PreoccupiedObjList.Exist(object) is False
9 PreoccupiedObjList.Insert(object)
10 NewElm.distance :=DIST(Q, mbr)
11 NewElm.tid := object. TID()
12 Enqueue(Queue, NewElm)
13 end if
14 end for
15 else /* in the case of the child not being included inside any candidate chunk */
16 NewElm.pointer :=child
17 NewElm.distance =DIST(Q, mbr)
18 Enqueue(Queue, NewElm)
19 end if
20 end for
21 else if Elm.pointer is a leaf node /* the next target node is a ledf node */
22 for each entry(object, tid) in Elm.pointer
23 if PreoccupiedOhjList.Exist(object) is False
24 PreoccupiedObjList.Insert(object)
25 NewElm.distance = DIST(Q, object)
26 NewElm.tid := tid
27 Enqueue(Queue, NewElm)
28 end if
29 end for
30 else /* Elmpointer is an object */
31 return Elm.tid
32 end if
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