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An Efficient Method to Evaluate Intersections on Big Data Sets

YANGJUN CHEN and WEIXIN SHEN
The University of Winnipeg

Set intersections are important in computer science. Especially, intersection of inverted lists is a fundamental
operation in information retrieval for text databases and Web search engines. In this paper, we discuss an efficient
and effective way to implement this operation in the context of very big data sets. The main idea behind it is to do
binary search over sorted interval sequences, each of which corresponds to an inverted list and is constructed by
establishing a trie over the sequences of set identifiers as well as a kind of tree encoding, by which each node in the
trie is assigned an interval. In many cases, an interval sequence is much shorter than its corresponding inverted list.
In particular, the lowest common ancestors of intervals in a trie can be utilized to control a binary search to skip
over useless interval containment checks, which enables us to reach an optimal off-line algorithm to do the task, and
is theoretically better than any traditional on-line methods (at cost of more space). Experiments have been
conducted, showing that the trade-off of space for time is worthwhile.

Categories and Subject Descriptors: F.2.2 [Analysis of algorithms and Problem Complexity]: Non-numerical
Algorithms and Problems Pattern matching; computation on discrete structures
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1. INTRODUCTION

In mathematics, the intersection A N B of two sets A and Bis the set that contains all
elements of A that also belong to B. In practice, however, the problem is typically related to a
collection of sets S = {S1, So, ..., Su} and we are often asked to evaluate the intersection over
a sub-collection of S:

SN SN, S,

for some m < M.

This is a key operation in information retrieval, especially for Web search engines and text
databases, by which each S; (i € {1, ..., M} ) is a subset of document identifiers containing a
certain word, called an inverted list. Then, to find all the documents containing a set of words
w1, ..., Wk, a set intersection like the above over all the inverted lists associated with these
words needs to be conducted.
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