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Abstract

Seven Tones (http://linguistlist.org/~zheng/7tones/) is a specialized search engine that
allows users to search specifically for information about Linguistics and Languages. It can be
easily modified to search information in other topics.

There are thousands of specialized search engines on the Web [4]. These search engines
usually are based on indexed databases that are entirely or partially constructed manualy [1].
Seven Tones uses an intelligent web crawler to roam the Internet and locate web pages about
Linguistics and Languages; and it uses a high-speeded indexer to automatically index located web
pages. The database uses barrel structure [2] and sophisticated hash tables to enhance the speed of
indexing and search. Asthe result, Seven Tones reaches a high speed in a single machine
environment, and the speed can be ensured even if the size of the database expands largely. The
processes in Seven Tones are presented in Figure 1.
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Figure 1. Processes in Seven Tones

Seven Tones has the following key features.

« Intelligent web crawler: The crawler roams the Internet and locates web pages
about Linguist and Languages. A set of term vectors[7] is trained from a selected
web corpus. The crawler will compare a newly detected web page to the series of
term vectors and cal cul ate the distances from a new page to each term vector [5]. The
algorithm uses these distance values to judge the relevance of aweb page. It also uses
page importance value (similar to PageRank ranking in Google [6]) to help select
qualified web pages.



« Datastructuresfor indexed files. Google search engine uses 64-bit integer
addressable virtual files (BigFiles) spinning multiple file system [2]. Thiswill be
easy for the algorithm design but not flexible for the database update. Most search
engines update their database monthly by re-crawling the Web then rebuilding the
wholeinverted index lists [3]. Seven Tones uses logically separated filesinstead of a
big virtual file. This makesit possible to update the whole database parallel and part-
by-part. Astheresult, Seven Tones can update its entire database every 15 minutes.

e Speed: Sophisticated hash tables and other data structures are used in the algorithms.
The search engine reached a high speed in a single machine environment, and the
high speed can be ensured even if the size of the database expands largely.

¢ HTML Document Summarization: It provides a dynamic summary link for each
search result. Other search engines rarely provide summarization functions. Unlike
other document summarization algorithms, the algorithm implemented for Seven
Tones considers search terms as a factor for summarization. That means, for different
searchers, the summarizations for the same URL can be different.
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