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Abstract Advances in information and communication technologies have been creating new
classes of applications in the area of databases. For example, in moving object databases, which track
positions of a lot of objects, or stream databases, which process data streams from a lot of sensors,
data processed in such database systems are usually changed very rapidly and continuously. However,
traditional database systems have a problem in processing these rapidly and continuously changing
data because they suppose that a data item stored in the database remains constant until it is explicitly
modified. The problem becomes more serious in the R-tree, which is a typical index structure for
multidimensional data, because modifying data in the R-tree can generate cascading node splits or
merges. To process frequent updates more efficiently, we propose a novel update technique for the
R-tree, which we call the leaf-update technique. If a new value of a data item lies within the leaf MBR
that the data item belongs, the leaf~update technique changes the leaf node only, not whole of the tree.
Using this leaf~update manner and the leaf-access hash table for direct access to leaf nodes, the
proposed technique can reduce update cost greatly. In addition, the leaf-update technique can be
adopted in diverse variants of the R-tree and various applications that use the R-tree since it is based
on the R-tree and it guarantees the correctness of the R-tree. In this paper, we prove the effectiveness
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of the leaf-update techniques theoretically and present experimental results that show that our

technique outperforms traditional one.
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