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Efficient Processing of Multi-Paradaim Operations on Tree-Structured Data
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There are three paradigms of processing of tree data: processing based on
navigation from node to node through edges, processing based on scanning of nodes in some order, e.g.,
pre-order, and processing based on queries, such as those expressed In path expressions. We developed
several methods of efficiently executing operations on tree data including multiple paradigms.
For example, we developed a storage scheme for tree data that achieves efficient execution of both
navigation-based operations and query-based operations at the same time. We also developed a scheme for
efficiently processing a sequence of operations on tree data including both navigation-based operations
and scan-based operations. Our scheme repeatedly transforms the data between a data structure for
navigation-based operations and a data structure for scan-based operations. To reduce the number of
conversions, it changes the order of operations so that the same kind of operations are contiguous as
much as possible.
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