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Abstract

This research examines how human readable programming languages such a eXtensible Markup Language (XML), Really Simple Syndication (RSS) and syndication of information work together to allow the public to become cartographers or a cartographic group.  This research will demonstrate how having a human readable and open development environment has created a mapping platform that allows both experts and novices to work together to develop spatial information not available in the past.  

By using XML as the language for development, novices are able to read and understand how to develop data that can be used by others to create and view spatial information.  One of the characteristics of XML is the ability to transform XML data from one XML Schema to another.  The transformation process can be stored in an XML Stylesheet (XSL or XSLT) and posted on a web server that is referenced by other XML applications on demand.  The publishing of XSL allows developers to integrate data quickly and consistently so that display applications can convert data that is not formatted correctly and use it simply and quickly without additional software or development time.  

One specific conversion task that this research examines in detail is the process of converting XML data into RSS data.  In this case we will examine how XSL can convert different geographic features into RSS data.  Once the XML data is converted into a syndication channel the channel can be used by a data viewing application to see real time information feeds.  Some of the most original web mapping applications integrate multiple channels of data.  These channels of context are mostly thematic content created by individuals.  By combining the power of XML and RSS online communities can collaborate on the development of thematic information and distribute it quickly.                 

Introduction 

The Internet and more specifically the World Wide Web (WWW) has dramatically changed the role of the cartography over the last 10 to 15 years.  As new technologies have been developed the role of the cartographer has change from the backroom mystic that makes maps over a light table to a person who can be anyone with a computer, a web server, a little technical skill, and some imagination.  Throughout the history of cartography mapmakers came from all walks of life, which is mirrored in today’s Internet.  Figure 1 shows examples of four different web mapping sites that were created by varying degrees of cartographic expertise, some created by full time professionals and others created by novices. The Internet has empowered the masses to create a spatial representation that is important to them and to set of map users interested a common content area.  
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Figure 1. Web Mapping Examples





This diversity of thoughts and ideas has created a free flowing environment where the exchange of knowledge cannot be rivaled in the history of humanity.   No one key technology has lead to this current state of mapping.  This research will not attempt to justify any one technology as being the key technology for creating this cartographic explosion because several internet technologies have lead to the creating of four general types of web mapping (Figure 2).  The most basic of these forms is the simple image map.  The image map is most similar to the paper map and in many cases this map is designed to be printed and used as a paper map.  A second type of mapping technology can be called a plug-in based technology.  The best example of this type of map is an Adobe Flash map.  These map products include all the data needed to generate the map and include more user interactions through the flash interface components and interactive technology.  The simple image and plug-in maps are considered self contained or simple transaction maps.  The user makes a single request and all the map information is sent to them in one web data transaction.  The third and four types of web maps are multiple transaction-based systems.  The user will request information from a single or multiple source mapping site.  These two web mapping types both rely on Internet Services (IS) with the primary difference between being that one is a closed system while the other is an open system.  
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Figure 2. WWW Map Transaction Types





The focus of this research is on eXtensible Markup Language (XML) and how it has effected the developmental environment of both expert and novice cartographers. More specifically an examination of the role of XML transformation will be examined.  The simple case study of transforming geographic data into a generic RSS data structure can create avenues for distributing geographic data both, spatial and attribute, through a syndicated channel allows for rapid and simple data interactions. 

XML

In order to understand the significance of XML in relation to geospatial applications on the Internet one needs a brief description of what XML is.  Simply put XML is a web version of a universal data format, however XML is not the first attempt at a universal data format.  Its predecessor is Standard Generalized Markup Language (SGML).  XML is a simpler subset of SGML.  Another type of universal data format is Hyper Text Markup Language (HTML), however HTML is limited to page display information.  It is important to understand that XML is a standard and not a language.  One of the uses of the XML standard was the creation of Geographic Markup Language (GML) (OGC, 2000).  GML was a XML based language for work with geospatial data.  A complete explanation of XML is beyond the scope of this paper but some of the common components to XML are listed here.

· DTDs and Schemas

· Namespaces

· Xpath

· XSL

· XSLT

· XHTML

· XQuery

Some of the items listed are also used in other technologies but XML makes use of them to create a more robust development environment.

XML and Geospatial Applications

Since XML is a self-defining data format, numerous groups have developed XML based geospatial format.  The Open Geospatial Consortium (OGC) developed the Geographic Markup Language (GML).  GML is not the only XML data format created by OGC.  The OGC standards are XML data formats so all OGC standards are constructed on XML.  

Another active WWW geospatial technology is Keyhole Markup Language (KML).   KML is XML data formats develop by Keyhole.  In 1994, Google (Google, 2004) purchased Keyhole and made KML its XML data format for its popular Google Earth Web Mapping services.  KML allows individuals to develop simple or complex maps by interacting with the Google Earth Mapping services.        

Along with GML and KML, Environmental Systems Research Incorporated (ESRI) has created ArcXML, an XML based data format.  ArcXML is the framework that allows clients to communicate with ArcIMS Spatial Server.  Just like GML and KML, ArcXML is being used by developers to interact with a specific set of mapping IS.  

There are many other XML based geospatial data formatted, some popular, some proprietary, and some only used inside a secured network. One negative to the self-defining nature of XML is that XML data formats are incompatible with other XML based services.  Actually this characteristic is not negative leading to functional incompatibly. From the start XML was designed to make these data self-defining formatting differences an advantage. XML designed a method to convert XML documents from one format to another quickly and easily. 

XSLT

The eXtensible Stylesheet Language Transformation (XSLT) was implemented to handle different data formatting issues.  A simple example where XSLT can help in geospatial science is when two systems store their geospatial data in different formats (Figure 4).  System one stores all its coordinated information in Degree Minutes Seconds.  A traditional format that is easy to read.  System two uses only Decimal Degrees.  This is also a traditional format that works better for calculations.  In order to use the data in system one in a calculation like great circle distance, the Degrees Minutes Second data needs to be transformed into Decimal Degree format.  The structure of XML makes it simple to convert this data my using the XSLT.  Figure 3 shows the flow of the XSLT process.  In the XML terminology the original data is called source document.  After being converted the data is called the results document.  The XSLT document is actually a declarative program that converts the data.  It should be noted that there is some confusion about XSLT and extensible Stylesheet (XSL).  XSLT is a program written in XML that converts data from one format to another.  XSL is for display in XML similar to Cascading Style Sheets (CSS) to Hyper Text Markup Language (HTML)  (Refsnes Data, 2007).    
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Figure 3. XSLT Processing.





For mapping, XSLT has been used most for converting GML to Scaleable Vector Graphics (SVG) (Peng & Zhang, 2004) (Anderson & Moreno-Sanchez, 2003).  This research demonstrates the power of XSLT to transform geospatial data into a new format.  Yet the use of XSLT in geospatial science remains behind the scenes.  For XSLT to reach its full capabilities more XSLT will need to be shared like the XML standards themselves.

RSS
Cammack (2007) explains how Really Simple Syndication (RSS) could be use to support location based services.  The key to RSS is the syndication of information.  The direct delivery of information to the user with little or no input allows content providers the opportunity to get their information to users in a seamless manner.  For the content provider, maintaining subscribes is a critical factor.  Creating feeds that overload, under whelm or, distract the subscriber will led to lose of their subscribers. XML base syndication comes in several forms.  RSS 1.0, RSS 2.0 and Atom are all forms that support the same function creating a stream of information that users can get and organize simply and quickly.  

GeoRSS

An online community of developers (georss.org) created a simple method of adding location information to any syndicated content.  GeoRSS is defined to be either GML or Simple.  The GML version allows for more control over issues such as location accuracy and coordinate systems.  As the name implies it uses some of the GML schema for data formatting.  The GeoRSS Simple format makes several assumptions regarding geographic location so that the format is less verbose and simpler to implement.  For the novice content provider, the GeoRSS Simple method is simple to use and adds to their syndicated content.  The role of GeoRSS in not intended to be complex since it is seen as only a method to GeoTAG items in a RSS feed.  Anymore advanced development would be considered beyond the core concept of GeoRSS.  

GeoRSS and XSLT

XSLT will transform XML data into other XML data formats.  RSS is one special format of XML that creates a method of syndicating information to users.  GeoRSS is used to GeoTAG items in a RSS channel.   This research looks at a small case study to create a GeoRSS channel by passing an XML data response from a Web Mapping Service request through an XSLT.  The resulting RSS channel should have information regarding a WMS.  By creating this XSLT a GeoRSS channel would be created that allows users to receive connection information for processing WMS services.  

The result of this would create a syndicated channel of information about the availability of WMS services.  By creating such a channel, users can create a RSS aggregator for all types of thematic mapping services.  In this case study no specific aggregator was developed on a specific content theme.
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