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Abstract


The SGML/XML languages (Standard Generalised Markup Language / eXtensible Markup Language) falls into the group of markup languages or into the group of metalanguages, which defines the logical and significant structure of documents.


The SGML/XML and related technologies are applied on many kinds of human activities. We can name a large list – for example the data formats for describing informations of sport (SportsML), music (MusicML, Standard Music Description Language, Music Notation Markup Language etc.), health (the standards of the organisation Health Level Seven) or philosophy (PhilML - Philosophical Markup Language).


The SGML/XML is also used in cartography. It is important for generating, describing, validating, viewing, sharing and distributing of digital maps. There are many examples – the languages HTML (HyperText Markup Language) or XHTML (eXtensible HyperText Markup Language) are used for web pages creating, which construct the framework for the internet presentation of the digital maps. The format SVG (Scalable Vector Graphics) describes two-dimensional vector graphics. SVG has been applied for many cartographic projects (Online-Atlas zur Bundestagswahl 2005, Tirol Atlas or Internet Atlas of the Sri Lankan Central Province). There are the another examples of the common SGML/XML using – the format for spatial data describing (GML – Geography Markup Language or KML – Keyhole Markup Language) and metadata format like RDF (Resource Description Framework) or Dublin Core metadata standard.


The set of the SGML/XML data formats is more wider. This entry describes the profitable SGML/XML news and the benefits of SGML/XML and related technologies for the digital maps.

Introduction


The phenomenon of Internet connect much of world population above all in term of an distributing information. Internet technologies for cartographers represent

· new medium for distribution of maps,

· geospatial data source for creating of digital maps,

· instrument for map processing (generating, editing, updating and others),

· last but not least the source of the vast bulk of digital and digitized maps.



The main question is correctness, quality, relevance and accurancy of products and data. The accessability of cartographic data and cartographic products is the problem too (the paper on the topic the accessability of web maps will be presented in 17th cartographic conference in Bratislava, Slovakia) . The structure and description of web maps is the third risk factor. The semantic information and the high-quality metadata support for users orientation in the labyrinth of cartographic data.


The previous paragraphs sketched out the large number of Internet cartography problems. We cannot look forward to just one complex solution. There could be improvement – the correct using of XML (eXtensible Markup Language) and related technologies. XML despite its youth (the first specification XML 1.0 turned up in 1998) has ranked among the most used application in the field of information technologies. Many users meet with XML, but this encounter is often very unobtrusive. XML is hidden in many standard formats. For example the ISO (International Organization for Standardization) standardized format for storing documents ODF (Open Document Format) or new OOXML (Office Open XML) are based on XML. Also the web services, including WMS (Web Map Service) or WFS (Web Feature Service), work with XML. The cartographers fall in the group of regular XML users. There are some examples of XML applications in cartography –  [Mer2005], [Neu2003], [Pet2003] etc.


This paper is concerned with the description of advanced options, which are benefiting in cartography by XML.

XML in cartography


XML is not anything new in cartography field. There is the format SVG (Scalable Vector Graphics), which is used for map distribution on the Internet. There are some cartographic projects using SVG – for example Online-Atlas zur Bundestagswahl (Germany), Tirol Atlas (Austria, Italy), Interactive AMR Data Atlas (Great Britain) etc. [Čer2006]. The Atlas of International Relations which was created in the University of West Bohemia in Pilsen was generated in SVG too.


We can separate the reasons, why SVG has achieve a success in world of two dimensional graphics and also in web cartography into two groups.

1. The properties common to all XML technologies.

1. XML is the open format. Its freedom consist also in its readability by human and by machine too. XML is written in the form of the non-compressed text file.

2. XML is international and multilingual. The creating of a XML application for either of world language is troublefree. One XML document can contain text in different alphabets. XML uses the UCS (Universal Character Set) standardized by ISO/IEC (International Electrotechnical Commission) 10646.

3. XML formats are cross-platform. It means, that XML is platform and software independent. It makes possible the computer system communication.

4. High-level standardization facilitate the links between different XML technologies.

5. Sophisticated linking mechanism makes possible the joining of the other files (e.g. multimedia files, binary files or active element) of the XML document.

6. There are some simple rules of XML documents writing. The abidance by these rules makes possible the automatic syntax control of XML documents.

7. Last but not least the study of XML is very easy. There is a large number of sources of basic and advanced educational materials (books, lecture notes, professional conferences, articles, mail conferences etc.).  Indispensable part of these informations is free available on Internet.

2. Specific characteristics of SVG.

1. SVG is working with vector and raster (JPEG – Joint Photographic Experts Group, PNG – Portable Network Graphics) graphics. SVG constitute de facto hybrid graphics format.

2. The text elements are the third base item of SVG document. SVG can be working with many font and text attributes (e.g. font type, font decoration, font size, font colour, letter and word spacing etc.). There are some other advantages for cartographers like the text animation or writing text along some shape. The absence of paragraph wrapping belongs to the weaknesses of current SVG version (This problem should be resolved in next version).

3. SVG disposes of the large list of vector graphics primitives (line, polyline, circle, ellipse, rectangle and polygon). These elements are upheld by very flexible element path, which allows to describe some more complicated vector object like broken lines, polygons, arcs of a circle, elliptical arcs or quadratic and cubic Bezier curves by list of coordinates.

4. There are other useful properties in term of cartography – for example the definition and insertion of symbols, geometric trasformation (translation, rotation, scalling, skewing) or working with coordination systems.

5. SVG disposes of many standard graphic tools, e.g. creating of interactive, dynamic or animated elements, gradients, patterns, marker symbols, clipping, masking and filter effects.


Of course SVG is not error free. The cartographers miss beyond above-mentioned support of paragraph wrapping support of 3D graphics, topology, composite lines or concrete coordinate systems. The problem is also the SVG implementation into software product.  An insufficient implementation causes the forced breach of standards or the creating of non-standard constructions, which supply missing functions.


There are except SVG many XML formats for graphics description, for example PGML (Precision Graphics Markup Language), VML (Vector Markup Language) or X3D (successor of VRML /Virtual Reality Modeling Language/ format intended for 3D graphics). The vast majority of these formats does not find  a large use in practise.


A maps generating by style languages is the alternative method of using XML technologies in cartography. Many variants of this method are widely described in literature. The main goal of this method is one format for all data – all items of this system  are coded by XML.


On the one hand there are geospatial data like semantic unit of described system. There is possible use for geospatial data describing the OGC (Open Geospatial Consortium) standard GML (Geography Markup Language) or some less common formats like JML (JUMP GML), LandXML, G-XML, cGML(compact GML), KML (Keyhole Markup Language) etc. Except format described common gespatial data there are other formats focused on specific sets of geodata (e.g. OMF – Weather Observation Definition Format, XMML – eXploration and Mining Markup Language, NVML – NaVigation Markup Language, CaveMap DTD, EML – Ecological Metadata Language or MayDay ML). Every user can create its own geospatial data format like XML subset.


The visualization layer is the second base system input. This layer is represented by a transformation style. The language XSLT 2.0 (eXtensible Stylesheet Language Transformation) is presently used for these purposes above all. The contemporary version of XSLT along with the query language XPath 2.0 (XML Path Language) constitutes the very powerful tool, which is compared by some experts to programming languages
. 


A XSLT document is composed by one or many templates, which define transformation of elements and other items of source XML document to new created file. XSLT 2.0 produces some benefits, which could be applied to spatial data processing in digital cartography. There is a possibility of output to divers documents, a work with regular expressions, a possibility of non-parsed document processing (e.g. text files, which do not keep the XML conditions) and above all a new tools for grouping of nodes of XML document.

XSLT transformation are in cartography used for

· transformation of spatial data to vector graphic data (e.g. GML to SVG),

· transformation of different formats of spatial data (e.g. JML to GML),

· connection between spatial data and atribute data.

XSLT is also suitable for data or maps transformation to format used for print medium (along with the XSL-FO /eXtensible Stylesheet Language – Formatting Objects/ language) or for data control (validation).


The input files are processed by XSLT processor. The Saxon processor, which we used in our application, is ranked among the tip of the XSLT processors. In addition the version Saxon-B (current version 8.9) is an open source product with many implemented standards (XSLT 2.0 and XPath 2.0, and XQuery 1.0 /XML Query Language/). Other processors (Xalan, Saxon 6.5.5, Unicorn XSLT processor etc.) work only with first version of XSLT.


There is a number of variants of transformation of XML files to cartographic outputs:

 1. Simple version – the result is represented only by map file in SVG format.

 a) One spatial data file is transformed to one digital vector map.

 b) Many spatial data files could be transformed by one style. An user gets maps with unified design.

 c) One spatial data file could be transformed by many different styles. Many maps as necessary of clients or possibilities of output devices (PC, PDA, mobile phone etc.) could be the final result.

 d) The combination of points b) and c).
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 2. There must not only be spatial data as the input files. The system could work with other data types and data formats.

 a) Non-geospatial data (description texts, attribute data etc.)

 b) Metadata (data information, which could be transformed to output).

 c) A connection of schema file(s), which makes data validation possible. There is a number of schema languages – DTD (Document Type Definition), XML Schema, Schematron, RELAX NG (REgular LAnguage for XML Next Generation). There is a possibility of the one complex application – DSDL (Document Schema Definition Languages).

 d) There could be an other extension through a connection of visualization styles (cartographic symbology) described in OGC (Open Geospatial Consortium) standard SLD (Style Layer Description).

 3. The variants with a wider spectrum of output files. XSLT styles could create 

 a) statistical output (tables, graphs),

 b) additional texts a lists (e.g. in DocBook, which represents XML format for technical documentation),
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web pages (formats XHTML /eXtensible HyperText Markup Language/, HTML /HyperText Markup Language/, WML /Wireless Markup Language/ etc.)

 d) other data files,

 e) metadata (Dublin Core, RDF /Resource Description Framework/ etc.),

 f) CSS styles,

 g) a connection of external data sources (e.g. sounds, animations, videos etc.).
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 4. The transformation of digital outputs to printed version of the same document. There is  the second part of XSL (eXtensible Stylesheet Language) standard (XSL-FO and an appropriate XSL-FO processores) for making format of printed documents.


There is a complex modular application, which developes from the connection of the described variants of an outputs generating through the style languages. This application could be very transparent and able to modificate. A large offer of software products for a manipulating with XML files (XML editors, parsers, validators, convertors, XSL processores, SVG viewers etc.) is ranked among the benefits of this conception. In addition a big part of these software is available under some open licence. Users can appropriate their financial resources for a purchase of high-quality data sets (or for right evaluation of cartographic works.

Conclusion


XML could assist solutions of research project in the branch of Internet maps. There are four tasks – Internet Map Use, Internet Map Delivery, Internet Multimedia Mapping and Internet Mobile Mapping, which were put forward in 22nd International Cartographic Conference (A Coruna, Spain) in July 2005 [Pet2005]. 


The big size of a data files and their time consuming process is an outstanding   disadvantage of this conception (excepted the understanding of XML technologies). This disadvantage is evocated by the absolutely different fundamental of XML files and binary data files (e.g. raster graphics or spatial data formats). XML is an open format, whereas its freedom consists in its readability too. XML documents are written in non-compressed text file form. But the effectivity of a compression (a reduction of a file size) is very important to binary data files. The format Binary XML (binary /compressed/ variant of XML) could be the compromise.


The other effect, which is caused by independence and  accessibility of XML, is the data processing rate. There is used the programming language Java, which supports a technological platform independence, but power of Java do not reach the possibilities of other programming languages.


It is necessary to note, that an operating sequences for XML processing are practically identical, because all XML formats are based on one technology. So the fact, that source data, transformation rules and outputs are based on XML or SGML, means the significant advantage of this conception.


This paper is not intended for a propagation of concrete technology or format. An implementation and observance of standards is more important. An application of cartographic and information technology standards makes for a high-quality of cartographic products. The high-quality is the cause of better independence, navigation, user orientation, readability, accessability etc. The standardization could assist an unification of relatively disintegrated spectrum of XML formats (e.g. schema languages or metainformation formats).


In this paper there is mentioned 40 XML and related formats, which could help cartographers in their activities. The author did not want to create a complete list of XML technologies – in some parts (e.g. spatial data formats) there are just examples of XML possibilities. 


The cartography confronts with the cardinal resolve associated with a rapid application development and a wider usage of XML. Any major XML format does not intend for a description of cartographic products or data. Cartographers could not describe by way of standard XML formats some specific properties of maps, which are very important for a working with maps (e.g. scale of map). There is the question, if cartographers need some special markup language for description of cartographic products (on the Internet there is a reference to format MDML – Map Description Markup Language). Cartographers have the second possibility – to use some existing technologies and formats for a description of maps and related products. In this case it is necessary to define a structure of this method (There is the simple example of this solution for old maps description by a combination of formats GML, Heml (Historical Event Markup and Linking) and MODS (Metadata Object Description Schema).[Rob2006]).
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