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Abstract

SGML(Standard Generalized Markup Language) is the ISO standard for describing the logical
structure of documents and is also adopted as the CALS standard for document description. Since then,
there have been growing interests in SGML application in a variety of fields. However becanse SGML
doesn’t provide a standard method for describing various processing informations, ie, formatting and
transformation, most applications have applied methods that are system dependent. Recently, ISO
defined DSSSL(Document Style Semantics and Specification Language) as a standard mechanism to
specify the formatting, transformation and retrieval of structured documents.

Therefore, in this paper, we present a DSSSL processing system for style control of structured
documents such as SGML documents. The system processes DSSSL style sheet that describes layout of
documents and browses the result of its application to a SGML document. We have conducted tests on a
lot of SGML documents and DSSSL style sheets successfully. Now, we are developing the SGML
document management system that supports creation, editing, storage and retrieval of SGML document

based upon the DSSSL processor and the SGML parser which we have developed.
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1. Introduction

As it is obvious to everyone, the Information Superhighway has become a reality with rapidly
growing development in network processing of information in computer science. As a natural
consequence, the movement to share the information through, for example, the Internet can be seen and
felt in the every works of life. Therefore, the need to develop standard format to develop and maintain
hypertext or any other computer transmitted document has been expressed by the international society
and organization. ' The reason can be traced to the lack of compatibility between word processing
program belonging to other systems and to the limited means of presentation of HTML (HyperText
Markup Language). As a response to the current issues, ISO has developed SGML [1] to facilitate the
standardization of and better means for electrical transmission of documents, and, at this point,
information systems which could provide support for the above system has been urgently needed.

Generally, SGML is used as a standard for describing a logical structure of document. However, it

does not provide any means to describe various handling of documents such as document layout,
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presentation, transformation, or retrieval. The research paper[2] published previously suggests a
means to describe a layout information of structured document. Due to the fact that the suggestions are
dependent on specified systems, it is inadequate to use it for transmission of documents. Therefore, in
order to describe various process of information in terms of structured document, DSSSL[3] has been
established as the standard.

In this paper, an introduction to DSSSL along with design and implementation of DSSSL Processor
will be discussed. The proposed processing system checks the syntax of the DSSSL style sheet which
deals with the format and layout of structured do¢ument, and displays the result of application of DSSSL
to SGML document. Presently, we are in the process of developing the document management system
which supports creation, editing, storage, and retrieval of SGML using the SGML Parser whose
development has been finished last year and DSSSL Processor whose discussion will follow in this paper.

The content of this paper is as follows. In the second section following the introduction, DSSSL
will be introduced, in the third section the description of the structure of DSSSL Processor, in the fourth
section the description of the current state of the art, future trend and possible direction of the

development of the discussed system, and in the last section the conclusion.

2. What is DSSSL ?

There has been numerous publications concerning the introduction[4][5][61[71[8][9] and application
[10][11][12}[13] of SGML. However, an inadequatc number of papers has been published which
introduces DSSSL and its implementation. Therefore, it seems fitting to begin this paper with a short

introduction to DSSSL and its special features.
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Figure 1. DSSSL conceptual model

2.1 DSSSL overview

DSSSL(Document Style Semantics and Specification Language : ISO 10179) is an international
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standard for providing a standardized method for association of processing information with the markup
of SGML documents. It is intended to be used along with documents structured as a hierarchy of
elements in terms of formatting and other processing information to be associated with these elements to
produce a formatted document and its subsequent presentation.

The DSSSL has two distinct processes: formatting process and transformation process. Figure 1 below
shows the DSSSL conceptual model.

2.2 Components of DSSSL

The DSSSL consists of three languages: the style language(specification), the transformation
language(specification), and the query language. Especially, the DSSSL expression language is a
common subset of the transformation language, the style language and query language. It is based on the
Scheme programming language defined in the IEEE Scheme standard[14], R'RS. The sections below
provide a brief overview of the main parts of DSSSL.

2.2.1 Style language

It provides the standard method for describing the information concerning formatting and layout of
SGML documents. The process that applies formatting to SGML documents is called the formatting
process. Figure 2 shows the formatting process of DSSSL.
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Figure 2. The formatting process

An SGML‘ document is input to grove building process. The SGML document is parsed and is
represented by a collection of nodes called a grove. DSSSL is based on the document model which
describes a document as a grove. A grove is similar to an element tree, but may include other subtrees,
for example, a subttee of attribute values. The grove is then further processed to create a flow object tree.

Flow objects provide a standard mechanism for describing the layout of a document. They represent

layout constructs such as page sequences, paragraphs, hyperlinks and pictures. Flow objects have
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characteristics such as a page sequence’s margins, a paragraph’s font size, a hyperlink’s destination and

a picture’s height and width.

2.2.2 Transformation language

A transformation language transforms SGML document marked up according to one DTD(document
type definition) into another. For example, it transforms TEI(Text Encoding Initiative) document into
HTML document. A transformation language contains a list of associations. An association contains up
to three parts: the query expressions, the transform expressions, and optional priority expressions.

This language allows the user to specify the creation of new structures, the replication of existing
structures, and the reordering and regrouping of existing structures. Figure 3 shows the transformation
process of DSSSL.
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Figure 3. The transformation process

2.2.3 SDQL(standard document query language)

SDQL is part of both the transformation language and the style language. It is used for navigating
through the hierarchical structure of the SGML document, and identifying the relevant pieces of the
SGML markup and content on which processing is to be performed, that is, selecting and returning

nodes of grove.

3. The structure of DSSSL Processor

In this section, we present the DSSSL processor which processes the layout information of the
structured document and the formatter which enables an user to view structured document whose layout
has been processed by DSSSL processor. They are C++ based systems that are available for Win32

platforms. The proposed overview of the system and its structure is as follows.

3.1 Overview

~ 458 —



The proposed system of process by this research can be largely divided into three: The first is the
input of DSSSL style sheet, and SGML grove as the result of the parsing of SGML document, the second
is the application of style sheet to the SGML grove which results in the creation of Flow object tree, and
the final third stage is the viewing of the Flow object tree on screen. The second stage can be sub-
divided into expression language, style language, query language and transformation language
interpreting modules. Figure 4 shows the overall structure of the DSSSL processor.

[Fiow Gbject Tree Buiider]

Figure 4. The structure of the system

3.2 Components of the system

The detailed description of the proposed structure of the system is as follows.

3.2.1 SGML grove interface

SGML grove interface should produce a tree structure grove as the result of parsing of SGML
document due to the fact that DSSSL is based on a document model called grove. Therefore, the

interface provides creation of grove and an access to it.  Also, in order to check the syntax of the SGML

document, the parser alr

dy developed by our research team was used.

Figure 5. Block diagram of Expression Language interpretation module



3.2.2 Expression language interpreting module

As it has been stated already, expression language is a common subset of style language and
transformation language. Considering the importance of the language, the development of module to
interpret the language is essential. In this research we have undertook this much needed study to
develop the module which supports full set of language. We have used LALR(1) Parsing Table in the
implementation of Expression Language Interpreting Module, and its structure described in Figure $.

3.2.3 Style Language Interpreting Module

Style Language is the one that describes format and layout of SGML document. It, especially,
supports the detailed presentation of the document. Therefore, the style language interpreting module
developed by our research team is able to process basic information concerning the layout to more
complicated one such as color, graphic, table, and mathematics equations. The following Figure 6
displays an example of SGML and DSSSL style sheet, and Figure 7 shows the result of SGML document
after applying layout information.
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Figure 6. SGML document and DSSSL style sheet

3.2.4 Flow Object Tree Builder

- DSSSL defines the basic mechanism of Flow object for the representation of SGML document; thus,
we provide a builder which creates the flow object tree. The flow object tree is a combination of

layout information and SGML grove.
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3.2.5 Formatter
We have developed a Formatter which displays the result of application of DSSSL style sheet to
SGML document directly on screen. In another words, it enables one to browse the flow object tree.

Figure 7 shows an example of the Formatter’s capability to view Flow Object Tree.

Design and Implementation of an Integrated
Information Space for Hypermedia System.

Young Kon Ko and Yoon Chul Choy
Multimedia Lab., Yonsei University. 134 Sinchon Dong Sudeamun Gu,Seoul,
KOREA. E-mail youngs@lrinbow.yonseiac.kr

ABSTRACT

Hypermedia system supports associative linkng concept for multimedia informaton using hok and node concept, and
overcomes the limitations of database system and text retrieval system in some application areas. This study shows the
design and implementation of a hypermedia system which supports text, graphics, image and voice/sound mformation. This
systern has been designed to mtegrate graph-based and set-based hyperbase to provide more efficient mformation space.
We discuss the integrated information space maodel and implementation of the hyperbase which is based on the model To
demonstrate the function and capability of the system, an application was made m the area of The Bible and refated
information.

L Introduction

Itis no exaggeration to say the  “ormation is the most important fact in this age. Social communication needs a wide variety of
information and enormous amounts of data As a result, the information management systems are required to provide the ways to
access the resources more effectively.

Hypermedia systems consist of two different elements, nodes represent mformaton and knks make the relabonships among the
nodes[35,12] In hypermedia systems, the user is able to nawvigate through the information space. Many recent works have
showed the possibility of hypenmedia systems. They prowide the flexble mformation structure that 15 suibable to the human
cogniion As aresult, hypermedia systems are emerging as an important research part But larger the information space, make it
more difficult to access to the proper information. Jokob Nielson pomted out the disorientation in hypermedia as the most serious
problem to be solved Many researchers have carried out the integration of browsing and searching mechanism to seek afer
solunons{10,16,17).

Figure 7. The result of presentation

4. The State of the Art

DSSSL Processor developed and explained in this paper is, by no means, completed. DSSSL is
able to process various features such as presentation, transformation, and retrieval of document. We
have been more inclined to process a style language that describes the presentation of document. At
this point, DSSSL Processor is able to process the full set of expression language and also the subset of
style language and query language. In the case of the formatter, it displays the flow object tree, a
combination of layout information and SGML grove.

We have plans to further develop the formatter to display of the flow object tree not only on
screen but also as SPDL(Standard Page Description Langauge)[15] and Transformation Language
Interpreter. In addition, we are in the process of developing the SGML Document Management System
based on the SGML Parser and DSSSL Processor.

5. Conclusion

This paper dealt with the DSSSL Processor which can process the layout of SGML documents. To
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re-iterate the main functions of the DSSSL Processor are as follows. First, it processes the full set of
expression language which is a common subset of DSSSL style language and Transformation Language.
Second, it supports SGML Grove which is the DSSSL Document Model. Third, it supports SDQL in
order to query the structured document. Fourth, it produces Flow Object Tree which results from
applying DSSSL Style Sheet to SGML document. lastly, it supports the Formatter, SGML Browser,
which displays the Flow Object Tree.

Although the development of our DSSSL Processor is not fully functional in terms of all its
possibilities, it has been proven that it is not restricted to specified SGML Document or DSSSL Style

Sheet after a numerous number of tests we have conducted on several different types of document.
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