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Abstract

There are often used online multimedia tutorial materials for training some of the cartographic subjects at University of West Bohemia. The main reasons are their ease of maintenance, prompt updating possibility and facility appreciated mainly by students of extramural studies. Currently there are materials created by several techniques from sophisticated educational system up to easy created texts placed at the Internet. 

The subject matter of this report is preparation of all educational materials by means of technology based on XML platform – DocBook. DocBook is primary intended for preparation of technical documentation and that is why its usage in cartography could be very helpful. System allows linked hypertext with vector or raster graphics and other multimedia materials. After addition of styles publishing in web page form, texts intended for printing and different formats.

Especially students appreciate uniform design and simple control of educational materials. Contribution of DocBook could be its wider application among cartographic community. This application would led to wide and mainly easily interchange of information because DocBook presents unique subplatform technology that can play an important role on the field of accessibility, open system environment and usability of the digital (even cartographical) documents.

Introduction

There is accruing interest in utilization of powerful potential of internet as almost never-ending source of assorted information over the last years. This expansion approves oneself in the education and it takes advantages in usage for several tutorial materials and educational tools creating and publishing.

Various multimedia teaching texts which we can find vast variety at the internet are becoming more and more popular source for the major part of students. They especially estimate possibilities of free and time indefinite access to these materials just for the internet feasibility.

There are setting up occurence even multimedia materials dedicated to cartography training. Online tutorial materials aimed at cartography differ from each other by their quality aspect. That can be adjudicated on the basis of content and didactic regularity analyses or technologies applied for materials creating.  

Online Tutorial Materials – Status quo at our department

At the Department of mathematics
, geomatics section
, University of West Bohemia in Pilsen
 are offered bachelor, engineer, master and doctoral studies (these study programmes are subdivided into a few of fields of study) in full-time or combined form.  


Among subjects offered for geomatics students who take bearing on cartography specialization (complete list of subjects is available at the geomatics web site) belong Cartographical reproduction and polygraphy, Mapping, Mathematical cartography, Computer cartography, Thematic cartography and Topographical mapping.  

Presently there are created other multimedia tutorial materials at the geomatics section. These are

Computer Cartography, Algorithms of Spatial Analyses (fund of FRVŠ project number 1001/2005/F1a),

Introduction to GIS, Thematic Cartography, Database Systems GIS (fund of FRVŠ project number F2294/03/F1),

Mathematical Cartography,

Surveying.

For these materials creating are used several procedures (HTML, LaTeX, particular systems for e-Learning) whereas DocBook system proved competent. This one is applied beyond tutorial materials even for creating of seminary, bachelor and diploma works, thesis and various reports.  

DocBook

What is the meaning of DocBook? There are some few answers at this simple question:

 1. DocBook is a system for editing and changing of documentation. DocBook is plentifully used for creating of assorted technical documentation. The documentation for many software product (e.g. Linux, FreeBSD, PHP, user interfaces of Linux KDE and Gnome, PostgreSQL) is written in Docbook. DocBook is exploited by companies Sun or Novell and the famous publishing house O'Reilly, which has participated in DocBook development from the start. 

 2. DocBook is SGML/XML (Standard Generalized Markup Language / eXtensible Markup Language) application. Users keep at disposition XML version and also SGML version of DocBook. DocBook is the second of the most used SGML/XML applications. The most used application of this group is HTML (HyperText Markup Language).

 3. DocBook is the set of schema files. In other words DocBook is the list of elements, attributes and the rules for using. DocBook schema is written in

 a) DTD (Document Type Defenition) – the most used but little obsolete schema language,

 b) XML Schema,

 c) RELAX NG (Regular Language Description for XML - Next Generation),

 d) Schematron.

The first version of DocBook originated in 1991. DocBook is paradoxy older than XML, because beginnings of Docbook are connected with SGML. At first DocBook was intended for sharing of UNIX documentation. Publishing house O'Reilly, company HaL Computers and association Davenport provided development and upkeep of DocBook. Other partners (e.g. Novell, Digital, Hewlett-Packard, SCO, Fujitsu etc.) approched the DocBook project lately. Since 1998 DocBook is developed on the basis of XML. XML version of DocBook outweighs the SGML version now. Organization OASIS (Organization for the Advancement of Structured Information Standards) controls the DocBook since 1999. On the web page docbook.org there are available new version of both DocBook versions.

DocBook 4.5 (03.10.2006),

DocBook 5.0 (Candidate release 4 of complete rewrite of DocBook, 21.05.2007).

Editing of documents in DocBook is absolutely distinct from custom practices of common text editors. DocBook shows just logical content of document classified into elements and attributes. Users can not see any final representation of their documents, because they must apply visualization rules in the form of XSLT styles. There it is not possible to use some common practises known from classical text editors (e.g. preference of font size, colours, font types, configuration of page margins, inserting of space lines, line wrapping, page wrapping etc.) in the course of of editing in DocBook.

Also the process of creating the logical structure of documents is quite different from using of common text editors. Users of common text editors establish the visualization rules at first. On the basis of these rules everybody can try to distinguish a concrete part of documents – for example if some section is underlined, it could be some type of title. In DocBook author create element title and subsequently the visualization rules will be put in it. This approach is more clear and multi-purpose.

The  visualization rules are not the component of document. They are stored in external files (styles) appendant to document. DocBook document could be transformed to some format in common use. Another advantage of DocBook is the possibility of transformation to different output media (e.g. printed form, www pages, help pages etc.). There are many formats for every media type:

HTML (a document can consist of one HTML page or of a set of interconnected HTML pages, this approach comes in useful for large documents classified into chapters or sections).

· XHTML (eXtensible HyperText Markup Language).

· RTF (Rich Text Format).

· PDF (Portable Document Format).

· Postscript.

· plain text (ASCII text).

· FrameMaker MIF.

· Microsoft HTML Help.

· JavaHelp.

· TeX, TeXinfo.

· Unix man pages.

· Help for open-source  development environment Eclipse.

· Microsoft WordML.

· ConTeXt.

DocBook & Tutorial Materials


It may seem very complicated to work with DocBook for users of common office software. DocBook yield interesting benefits above all for large technical documents. We can specify cartographic educational material as large technical oriented documents. The main goals of DocBook are:

Platform independence. XML documents are written by form of ASCII text. On this account DocBook can be used with any operating system. Platform independence is supported by majority of applications, which is coded in Java language.

Comfortable work with text. DocBook (or more precisely DocBook transformational styles) achieves to generate important elements for easy orientation in educational materials (e.g. lists of content, indexes, links, navigation items etc.). Users keep at one's disposal fulltext serch after transformation to HTML Help format.

· Costs. DocBook is free of charge. Also the XSLT styles are for free. Only the some WYSIWYG editors or FO processores are distributed under commercial licences.

Validation. Users can control the correctness of XML documents. There are many programmes called parsers (control of syntax) and validators (control based on document schema).

Modular principles. The final document can contain some separated text. These part are linked by entities. Users must not insert repetitious sections (e.g. heading, logos, metainformation, copyrights etc.). These texts are saved as external files. Users can separate up large complicated documents on account of their better editation. For example there are possibility that chapters of a book are stored as individual XML files.

Profilation. Many people used some documentations, which differ in pettinesses or details. There are some examples like text for students, text with notices of teacher and text with solved tasks. DocBook makes possible to mark by special attributes some concrete text sections. These sections are generated just for specific target groups of users.

Images insertion. Images could be added by links to relevant file. In DocBook there is the possibility of insertion of different variants of one image – e.g. raster image for on-screen output and vector image for printed image. 

Insertion of other elements. Users can add to DocBook document multimedia by Synchronized Multimedia Integration Language (SMIL) or mathematical terms by Mathematical Markup Language (MathML).

Creating of presentation. There are some modified version of DocBook appropriated for making of slides – for example DocBook dbslide or DocBook slides (more information on web pages of Norman Walsh –  http://docbook.sourceforge.net/release/slides/current/doc/). The presentations can be created on the background of DocBook editor (e.g. XMLmind XML Editor).  

Information resources. DocBook disposes of vast bulk of information resources, which are often distributed under some free licences. It applies to book (6) or (7). Electronical version of these books are free on Internet. Many web pages attend to DocBook too (e.g.   http://www.docbook.org/ or  http://wiki.docbook.org/).

The creation of semantic documents belongs to the main benefits of DocBook. The whole document is parted to nested logical sections. For example an element chapter can contain other elements, which are component of chapter (e.g. title, subchapters, paragraphs, images etc.). Through this structure the DocBook documents are logically strucuted to perfection. This structure facilitates document searching and formatting.

Total quantity of DocBook elements is about 400 different component units. For creating of general documents there are used about 100 most common elements. Beside the base version of DocBook there is simplified variant – Simplified DocBook.

To present the many metainformation elements and attributes is another important priority of DocBook. There are some examples of metainformations: informations on (of) the author(s), document origin, document language, history of revisions etc.

Whole XML document is closed in one root element. In the case of Docbook there is the root element consistent with type of document.

	Document type
	Root element

	Article
	<article>

	Book
	<book>

	FAQ (Asked Questions)
	<qandaset>

	Reference pages
	<refentry>


There are two basic types of DocBook elements:

Inline elements , which are inserted directly into paragraphs. Before and after these elements there is not any line wrapping. The vast bulk of inline element go towards higher level of semantic documents. There are some examples of inline elements: link, name of function, method parameter, e-mail, menu item, SGML tag, name of author etc.

Block elements construct separated block of text. Paragraph element <para> is the most used block element. In this group there are for example notices, sections, chapters, examples, indexes, abstracts, dedications, images, tables, lists, appendixes, bibliographies etc.

Of course DocBook is not error free. Above all DocBook is not suitable for all documents and all users. There are some basic disadvantages of DocBook, which are important for common users of information technologies:

Complicated installation and configuration of system. Setting of system variables and pathes could be very complex problem for unskilled users.

Unusual notation of DocBook documents, which reminds of pro program coding rather than text editing. Usage of WYSIWYG editors (e.g.  XMLmind XML Editor, Epic, XMetaL, epcEdit, FrameMaker, EditiX etc.) can fix this problem.

The price of WYSIWYG editors could be also a problem, because major part of  WYSIWYG editors comes under the commercial software. XMLmind XML Editor is the exception – standard version of  XMLmind XML Editor is free for personal using. Recently there is a determination of connecting of DocBook to some standard WYSIWYG editors (e.g. LyX, AbiWord or OpenOffice.org). But these editors are presently used rather for transformation from usual formats (e.g. DOC, RTF, ODF etc.) to DocBook. But the quality of transformation process is not very high.

The Formatting Objects processores (e.g. XEP, Antenna House) come mostly under commercial applications too. The development of open-source FO processores (e.g. FOP) is at the beginning. These FO processores are not conducive to formatting of complicated structures.

Conclusion

As it turns out mainly because of free providing of any tutorials are these ones very important for students of combine form of study. They often have no possibilities to visit university library and get specialized publications in print form for in reality most of them have far-away place of residence or are working load.

Using of online tutorial materials available at the Internet lead to communication limitation between lecturer and students. Publications generated by DocBook system have many advantages for them. These are

Uniform appearance which can be easily modified by using styles.

Technology based on open-source systems economize (decline costs) to academic institutions even single students. 

Unlimited access to education materials both for the purpose of study and with the view of updating.

Currently there is developed another project of creating a new tutorial materials at the University of West Bohemia. This time is going about materials dedicated to the history of cartography and further related branches. These educational materials will not be intended for single subject. We hope in their wide utilization not only by the student of geomatics study but even at the other departments of West Bohemia University which are engaged in spatial data visualization (Department of Geography, Department of Archeology, etc.). Initial technology for its creating will be the latest version of the DocBook system whereas the authors will focus on chiefly at the usage of navigation utility (various types of indexes – table of contents, nominal or geographical index, etc.).
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