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Retrieval of Relevant Fragments from Structured Documents and
a Framework for its Relational Implementation

NAoTO MUKAI ,* , E1J1 KURODA it and SUJEET PRADHAN

Naive users typically query documents with keywords. The problem of retrieval unit when
keyword queries are posed against a structured document consisting of several logical compo-
nents has been studied in the past. We developed a new query model based on tree algebra,
which successfully resolves this problem. However, one important issue any such effective
theoretical model has to deal with, is the difficulty in its equally effective implementation.
In this paper, we overview our query model and explore how this model can be successfully
implemented using an existing relational database technology. Tree nodes representing logical
components of a structured document are indexed with their pre-order and post-order rank-
ings and stored as a relation. We then show how the basic algebraic operation defined in our

query model can be transformed into a simple SQL query against this relation.
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Fig.1 A document tree and three possible answers to the query {ki, ko}
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Fig.2 (a) A Document Tree (b) Fragment Join (c) Pairwise Fragment Join and

(d) Powerset Fragment Join Operations
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Fig.3 An XML Tree representing a structured document
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1 SELECT pre

2 FROM tree

3 WHERE pre IN

4

5 (nodes(f1)) OR (nodes(f2))

6 )

7 OR

8

9 (pre < pre(root(f1)) AND post > post(root(fl)))
10 OR

11 (pre < pre(root(f2)) AND post > post(root(f2)))
12 )

13 AND pre NOT IN

14 (

15 SELECT pre

16 FROM tree

17 WHERE

18 (pre < pre(root(f1)) AND post > post(root(fl)))
19 AND

20 (pre < pre(root(f2)) AND post > post(root(f2)))
21 )

22 OR pre IN

23 (

24 SELECT max(pre)

25 FROM tree

26  WHERE

27 (pre < pre(root(f1)) AND post > post(root(fl)))
28 AND

29 (pre < pre(root(f2)) AND post > post(root(f2)))
30 )

31 ORDER BY pre
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Fig.6 SQL equivalent expression for fragment join operation between two

arbitrary fragments £1 and £2
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