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Abstracted Partitioned-Layer Index: A Top-k Query Processing
Method Reducing the Number of Random Accesses
of the Partitioned-Layer Index

Jun-Seok Heo'

ABSTRACT

Top—k queries return k objects that users most want in the database. The Partitioned-Layer Index
(simply, the PL-index) is a representative method for processing the top-k queries efficiently. The
PL-index partitions the database into a number of smaller databases, and then, for each partitioned
database, constructs a list of sublayers over the partitioned database. Here, the i sublayer in the
partitioned database has the objects that can be the top-i object in the partitioned one. To retrieve top
k results, the PL-index merges the sublayer lists depending on the user's query. The PL-index has
the advantage of reading a very small number of objects from the database when processing the queries.
However, since many random accesses occur in merging the sublayer lists, query performance of the
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PL-index is not good in environments like disk-based databases. In this paper, we propose the Abstracted
Partitioned-Layer Index (simply, the APL-index) that significantly improves the query performance
of the PL-index in disk-based environments by reducing the number of random accesses. First, by
abstracting each sublayer of the PL-index into a virtual (point) object, we transform the lists of sublayers
into those of virtual objects (i.e., the APL-index). Then, we virtually process the given query by using
the APL-index and, accordingly, predict sublayers that are to be read when actually processing the query.
Next, we read the sublayers predicted from each sublayer list at a time. Accordingly, we reduce the
number of random accesses that occur in the PL-index. Experimental results using synthetic and real
data sets show that our APL-index proposed can significantly reduce the number of random accesses

occurring in the PL-index.
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