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Abstract

The research presented in this paper aims at facilitating
the creation of knowledge bases (KBs) for software
specifications, of which the UML superstructure
specification is our initial target. Our motivation is that
such specifications are dense, repetitive and difficult to
use. They are written primarily in semi-structured text,
but the structure must be maintained manually as they are
edited, resulting in inconsistency. End users cannot use
them efficiently because of the duplications, numerous
concepts connected only implicitly, and general
complexity of the document. Our immediate objective is to
generate a KB for the UML specification by extracting
knowledge from as many sources as possible in the
document such as document structure, embedded natural
language, as well as implicit and explicit cross
references. In this paper our focus is the first step:
extraction of the document’s logical structure. Many key
concepts of a document are expressed in this structure,
which includes the headings of the chapters, sections,
subsections, etc. By extracting such a structure in XML
format, we can form a good infrastructure for the
subsequent KB creation steps.
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entitles such as pages, blocks, lines, and words) is
referred to document analysis. Mapping this structure into
a logical structure (including titles, headings, abstract,
sections, subsections, footnotes, tables, lists, explicit
cross-references, etc.) is referred to document
understanding [2]. Extracting concepts embedded in the
document structure, such as realizing that the names of
some sections represent concept names, and the cross-
references represent relationships among the concepts, is
a form of knowledge acquisition.

From the structural point of view, a document can be
unstructured, semi-structured or structured. A plain text
document with nothing marked other than the normal
conventions of natural language (e.g. a period at the end
of a sentence) would be considered unstructured. A
document with tags dividing it into paragraphs, headings,
and sections would be considered semi-structured; most
web pages are of this type. A document in which all the
elements are marked with meta-tags, typically using
XML, would be considered structured. A structured
document can be represented as a tree, with leaf nodes
representing very small snippets of textual content, such
as the names of entities.

In practice, software specification documents fall
somewhere on the continuum between semi-structured
and structured. However, the markup is usually noisy.

When more structure is imposed on a document, the
resulting richer representation allows computers to make
use of the knowledge directly. Unstructured documents or
sections have to rely on natural language understanding
technology before the knowledge can be used.

To conclude, one of the major advantages of electronic
documents is that we can partition them into a hierarchy
of physical components, such as pages, columns,
paragraphs, lines, words, tables, figures, etc or a hierarchy
of logical components, such as titles, authors, affiliations,
sections, subsection, etc. This structural information can
be very useful in information extraction and knowledge
acquisition, which are essential steps for KB creation.

This paper is organized as follows. Section 2 reviews
the existing literature on the document analysis and
knowledge extraction. Section 3 presents the properties of
our targeted document. Section 4 focuses on divers
document transformations. Section 5 illustrates three
experimental results for the document’s logical structure
extraction. Finally in Section 6 we present future work
and concluding remarks.

2. Literature Review

In this section, we review the document analysis and
knowledge extraction literature in order to form a clear









HTML or XML formats from DOC/RTF, the results also
tend to have the same properties.



Unfortunately, after running the program for the
different chapters and the whole document as well, it
failed. We found out, there is a considerable amount of
incorrect tagging. The tool opened each part, chapter,
section, etc by “<Sect>” in a proper place of the
document but it closed all of these tags by “</Sect>" in
the wrong places. The problem was more crucial when
we processed the whole document at once because of the
accumulative mis-tagging. Here, a sample of this
detection is presented:

<Sect number="7.3">
<Sect number="7.3.1">
</Sect>
<Sect number="7.3.2">
</Sect>

<Sect number="7.4">
</Sect>
</Sect>A Wrong place

Therefore, we could not extract the logical structure by
this simple approach and decided to develop a new
program which is more powerful and capable of detecting
such a wrong tagging. In the next part, our successful
practice with corresponding results is provided.

5.3. Third implementation approach: leveraging
the bookmarks









