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Abstract  This paper proposes an index structure: Path Navigation Index (PNI), which can re-
duce the cost of evaluating path expression, leading to efficient query processing of cross-class
query and deputy object query in object deputy database. Path Navigation Index consists of Path-
Instance-Table, Identity-Index and Attribute-Index. Path instances are materialized in Path-In-
stance-Table, avoiding redundant object traversal in query processing. Identity-Index and Attrib-
ute-Index facilitate associative search of path instances, avoiding predicate evaluation during ob-
ject traversal. The experiments are used to analyze the influential factors of path expression eval-
uation, and the experimental results demonstrate that evaluation of path expression with this in-
dex outperforms the other methods in most cases, especially for the path expressions with predi-

cate conditions.
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Background

Object deputy model was proposed as an extension to the
traditional object-oriented model by introducing the new con-
cept of deputy object. The previous research has shown that
the object deputy model has advantages over the traditional
object-oriented model in many fields. TOTEM, the first ob-
ject deputy database system based on the object deputy mod-
el, has been developed by the database group in Wuhan Uni-
versity.

Efficient query processing is the most important issue
for the performance of a database system. With regard to the
object deputy database system, deputy object query and cross
class query are two typical types of query. The object deputy
query language provides the path expression as the basic fa-
cility to support these two types of query. Efficient evalua-
tion of path expression will lead to efficient processing of
deputy object query and cross class query. In the field of ob-
ject-oriented database, path expression evaluation has been
recognized as a key problem to query processing. There are
three basic methods for path expression evaluation: forward
pointer chasing, reverse pointer chasing and join-based meth-
od. A few kinds of index have been also proposed for query
optimization in previous literatures, such as multiple index,

join index, nested index, path index, et al. However, there
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are differences between path expression of object deputy da-
tabase and that of object-oriented database, and those meth-
ods could not be applied directly.

In the object deputy database system TOTEM, forward
pointer chasing method has been implemented, while there is
still no research on the index issue. This study aims at im-
proving the efficiency of path expression evaluation in object
deputy database based on the index method. The research in
this paper proposed the new type of index, path navigation
index, for path expression in object deputy database. Evalua-
tion of path expression with this index avoids redundant ob-
ject traversal and reduces the cost of predicate evaluation.
The experimental results of this study show that query pro-
cessing in the object deputy database takes the advantages of
the path navigation index.
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