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An Efficient Split Algorithm to Minimize the Overlap between Node Index
Spaces in a Multi-dimensional Indexing Scheme M-tree

T+t

Sang-hyuk Im" - Kyong-l Ku™ - Ki-chang Kim™ - Yoo-Sung Kim

ABSTRACT

To enhance the user response time of content-based retrieval service for multimedia information, several multi-dimensional index
schemes have been proposed. M-tree, a well known multidimensional index scheme is of metric space access method, and is based on the
distance between objects in the metric space. Howcver, since the overlap hetween index spaces of nodes might enlarge the number of
nodes of M-tree accessed for query processing, the user response time for content-based multimedia information retrieval grows longer. In
this paper, we propose & node split algorithin which is able to reduce the size of overlap between index spaces of nodes in M-tree. In the
proposed scheme, we choose a virtual center point as the routing object and entry redistribution as the postprocessing after node split in
order to reduce the radius of index space of a node, and finallv in order to reduce the overlap between the index spaces of routing nodes.
From the experimental results, we can see the proposed split algorithm reduce the overlap between index space of nodes and finally
enhance the user response time for similarity-hased query processing.

FINE : CiFR 421 J1¥(Multi-dimensional Indexing Scheme), M-tree. =E ®&(Node Split), ZH A3 (Minimizing Overlap).
2128 HH ME(Selection Of Routing Objects)
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2. { Next Node = ChooseNode(PR);
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7. K- NN_NodeSearch(Next_Node, ©, k);
8. 1

9.}

10. {

11.  Let O, be the parent object of Node N,
12 if N s not leaf then
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Split{ N: node; E: new M -tree entry)
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2. Tet N, be entrics of node N U { £ )

3. il N is not the root then

4. let O, be the parent of N, stored in N, node:
o, Allocate a new node N

6. Promotion(N,, ., Ol
7. Partition{Ns, (lor, Ows, Noiy Naaby /%

9. il N is current root node then

10. 1 Allocate a new root node N,

11. Store entry{€yy) and entry(Oy) in Ny, )
12, else

13.  { Replace entry((),} with entry(Oy) in Ny
14. il N, is full then Split(N,, Oh

15. else Store entry{Oy) in Ny}
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New_Split( N node; E' new M-tree entry)
1 {
2. Let N; be entries of node N U { £}

3. if N is not the root then

4. Let O, be the parent of N, stored in N, node;

5. Allocate a new node N'.

6. Calculate distance matrix for all pairs of entry objects:

7. Let (entry((,), emrv(O,)) be max distance entry pair in distance matrix;

8. Pre_Partition{V,, Om O Nat, Neb; /* divide entries of N, into Ng, Ne
9, Caleulate V_CP,, V_CP> on Ny, No :

10. /* using medium on each max distance entry pair of Ny, Ne %/

11. Store Ny's entries into N and Nge's entries into N'

12, Tight_Node(N); /* eniry redistribution 1 */

13, Tight_Node(N"); /* entry redistribution 2 %/

14. if N is current root node then

15, { Allocate a new root node N,

16. Store entry(V_CPpand entry(V_CP2} in N, © }

17. else

18 { Replace entry(O,) with entry(V_CP)) in N, /*set the routing object as v_cpx/

19. if N, is full then SplittN,, V_CP:). /% Split is bottom-up process */
20, else Store entry(V_CP2) in N+ 1} /* set the routing object as v_ep */

21}

*
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Tight_Nodel N node )

1. {

2, Let Op be object which has max distance {rom center point(V_CP) in node N,
3. Let Overflow N he the maximum entry number of node;

4. Let Ninimg 15 N's sibling nodes:

5. for ¥V Npting do

6. if dl Napting 'SV _CP, Omn ) < df N's V_CP, Opax } lhen

7. { i Nawme 's entry number < Querfloe NO - 1 then /* prevent chain split =/
3. { Delete entry(Opy) in node N,

9. Insert entry(Opg) into Noine

10. break; /% loop process terminated  */
1L }

12, j

13}

(33 15) dER| MZHIE S8k Tight_Node 22|
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