Geospatial Data Infrastructures

Chapter 8: The foundation technologies


Wolfgang Kainz contributes this chapter, which focuses on the Internet as the foundation technologies for GDI, with such concepts as the clearinghouse.

Key Points from Chapter

· Computers and communication technologies play critical role to GDI functionality

· Computers may be standalone or within a network

· Basic features of systems architectures are open systems architecture (standards for access, transfers) and interoperability (communication between computers, regardless of manufacturer, platform, etc.)

· Client-server architecture

· Software split between client and server tasks

· Transparent to the user

· Client: process/computer that requests services of another computer process (server) using rules (protocol).  Message / information exchange between client/server as per protocol

· Servers provide services (such as HTTP, NFS, FTP, etc.)

· GDI dependent on this architecture

· Transmission media: cables (twisted pair, coaxial, fibre optics, wireless)

· Networks: technology (multicast, broadcast), scale of operations (LAN, MAN, WAN), and topology

· Internetworks: networks of networks connected through gateways

· Facilitates the Internet, and websites

· Open Systems Interconnection (OSI) reference model: physical, data link, network, transport, session, presentation, application

· TCP/IP model: host to network, Internet, transport, and application

· The Internet supports IP for packet transfers, but is unreliable (stateless, lack of error detection / correction).  Provides addressing (IP or hostname)

· OSI developed as a reference model.  TCP/IP more practical and pragmatic

· WWW

· Started at CERN; Mosaic browser released 1993

· W3C established for web standards

· Web is client-server based

· Can transfer text, images, movies / animations, sound

· Websites require a Web Server (such as Apache) to provide services and are accessible through a URL

· HTML used to create web pages, as well Java (applets); XML is emerging

· Databases

· DB: organized collection of data, where as DBMS is software used to maintain the DB

· Offer persistency, storage management, backups, transactions

· Can provide different ‘views’ as per business rules and requirements

· Built upon data models of perceived reality

· Accessible widely through SQL clients; SQL is supported by all major DBMS vendors

· With the Internet, databases can be distributed while appearing local to the end user; accessible through protocol, usually assigning database port to database (usually 1512) for direct connections between computers

· Clearinghouses

· System of software and institutions to facilitate the discovery, evaluation and downloading of digital geospatial data

· Acts as broker between end user and distributed databases through peering

· Z39.50 is the common search protocol for interrogating geospatial data collections; originally created for library community

Analysis

This chapter discusses various Internet technologies, and their position as foundation technologies for GDI.  This chapter, in general, does not discuss the implementation of these technologies and their implications to GDI.

It is obvious that the robustness, simplicity and flexibility of the Internet and its underlying technologies (TCP/IP, etc.) have facilitated the creation of numerous networks and Internetworks aimed to share and distribute information.  Furthermore, HTML has become the main web deployment markup language in information presentation.

However, HTML, loosely structured in nature, is not rigidly defined or structured.  As a result, it is difficult to validate HTML against a document type of schema.  This has resulted in many different forms of HTML, as created by numerous web authors.  Also adding to this confusion is HTML support and implementation within the various Internet browser software groups (such as Netscape Communications, Microsoft, Mozilla, Opera, etc.).  All of these web browsers implement a varying model of HTML, JavaScript, Cascading Style Sheets, and Java.  The result of this is unfortunate.  Web authors consequently must produce web documents, which adhere to major web browsers and specifications, which results in more efforts to creating a robust webpage in a technical sense, rather than concentrating on content.  Adding to this is the somewhat slow process within the W3C (http://www.w3c.org/) in creating the various web technologies.  As a result, organizations impatiently implement draft or anticipated standards to release products.

In this respect, this chapter fails to mention the importance and emergence of XML and Web Services.  The nature of XML and web services will enable the separation of content from styling, and will facilitate application neutral services.  For example, http://www.canoe.ca/ provides an XML web service, from which others, either free or subscription, can use this service to embed Canoe news feeds in their applications in their own style and view.

In terms of databases, there has recent efforts to enabling spatial databases which can perform, on top of common SQL functions, spatial functions such as bounding box, radius, intersects, etc.  Oracle has implemented this within their Spatial Cartridge.  ESRI has implemented this within their Spatial Database Engine (SDE), or GeoDatabase.  CubeWerx has implemented this within their CubeSTOR spatial database solution.  Perhaps the most important factor here is that these technologies recognize the OpenGIS Simple Features Specification for SQL (see http://www.opengis.org/techno/specs/99-049.pdf), which will facilitate interoperability between databases and database clients.  However, these solutions are quite expensive and geared towards government or large organizations and their geospatial operations / activities.  Recently, Refractions Research has released an Open Source implementation of the above solutions, called PostGIS (http://postgis.refractions.net/), which is free of charge.

It is with this in mind that clearinghouses, acting as brokers between various databases, can additionally leverage organizations with small budgets for geospatial activities, and who otherwise cannot afford large-scale solutions.  If leading organizations support the development and support of open, free tools, this will enable turnkey and shrink-wrapped software solutions.

z39.50 is quickly being replaced by online web services offering similar functionality.  z39.50’s disadvantage is that it requires client and server software to operate.  Many solutions are commercial and expensive.  The CGDI, however, promotes and offers free usage of the Compusult MetaManager software for Canadian organizations connecting to the CGDI.  The advantage is that z39.50 is stateful, which is useful for requests that take time to process through a client-server scenario.  Recent developments within the OGC for stateless HTTP catalogs will challenge the use and popularity of z39.50 in the geospatial community.

In general, this chapter, or a subsequent chapter, should address the issues of implementing these foundation technologies.
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