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ABSTRACT
An enormous amount of unstructured information is present
on the web, in product manuals, e-mails, text documents,
and other information sources. However, there is not enough
support to automatically infer sufficient structure from these
data sources to be able to pose queries comparable in power
to SQL.

We present a prototype of new text database manage-
ment system capable to automatically infer schema from
text using natural language processing. It leverages ex-
tracted schema by supporting powerful structural search and
fuzzy join operator between extracted entities.

1. INTRODUCTION
Despite vast amount of unstructured data on the web,

keyword-search [7] is often the only way to find needed infor-
mation. PageRank - Google’s algorithm to rank web pages
and display the best ranked pages first to the user currently
depends on more than 500 million variables and 2 billion(!)
terms. In addition, PageRank also analyzes the full content
of a page and factors in fonts, subdivisions, the precise loca-
tion of each word, and the content of neighboring web pages
[1]. To summarize, it is, probably, the world’s most complex
algorithm and it is getting even more complicated every day,
because Google is working to improve it!

By contrast, System R [16] was the first relational data-
base management system prototype that introduced a re-
lational algebra engine for storing and querying structured
data. Structured Query Language(SQL) - a powerful lan-
guage was born from relational algebra with the purpose to
query structured data represented as entities with attributes
and relationships between them or a database schema. SQL
made possible to focus user query to a specific structure
within the database schema and retrieve quickly only the
needed information thus leveraging the structure and get-
ting focused and precise answers to the query. Of course, if
needed, it is possible to do keyword-search over databases
largely ignoring available structure (e.g. [4]).

Inferring structure (or schema) is a key problem in any
solution trying to support a richer query language than key-
word search over unstructured data in order to provide more
focused and precise results. Our main contributions are the
following novel algorithms that comprise a new text data-
base management system (TDBMS).

Copyright is held by the author/owner. Ninth International Workshop on the
Web and Databases (WebDB 2006), June 30, 2006, Chicago, Illinois..

It is implemented on top of a relational engine.

• a fully automatic algorithm to extract schema from
text and perform structural search using the schema

• algorithms for fuzzy join between entities in the ex-
tracted schema and ranking join results

• a concept matching algorithm to detect similar con-
cepts expressed by different words in text

We apply our results to perform structural search and
automatic software comparison by extracting schema from
freely available product manuals. We convert the manuals
to plain text before running the algorithms (plain text files
are 3-4 Mb each).

InnoDB

InnoDB offers all four transaction isolation levels de-
scribed by the SQL standard

InnoDB provides full ACID compliance

InnoDB supports multiple granularity locking which
allows coexistence of record locks and locks on entire
tables

...

Table 1: Structural search on InnoDB/supports

Structural search is focused on the extracted structure and
therefore returns more precise results. For instance, having
extracted the schema from the MySQL manual we can issue
a selection query on entity InnoDB1 and its attribute support
(and its synonyms and grammatical forms). This returns 26
sentences, three of which are shown in Table 1. By contrast,
keyword search on the same data using keywords InnoDB
+ (provide or support or offer) returns near 50 sentences, ≈
35% of which were not matching the focus of a structured
query ( e.g. “You can omit these command lines if you
to not require InnoDB or BDB support”). Thus, structural
search is more focused and therefore performs more precisely
than keyword-search at the expense of coverage (in this case,
missed 4 useful sentences (e.g. “Support for XA transactions
is available for the InnoDB storage engine”).

Next, we applied our fuzzy join algorithm to compare in-
dexing support in PostgreSQL and MySQL database servers.
Comparing software is a widely known complex problem. It
is especially important for large enterprises that commonly
have to choose between expensive products. Usually, the

1one of the MySQL storage engines


