Geospatial Data Infrastructures

Chapter 5: The role of standards in support of GDI


Peter L. Croswell from PlanGraphics Inc. contributes this chapter.  Croswell discusses the greater awareness of standards, as well as the problems standards create.  Croswell addresses the many questions in selecting standards in deploying a successful GDI, such as which to choose, and how to exploit them to the benefit of a GDI.

Key Points from Chapter

· GIS community hurting resultant of lack of standards.  This results in lack of interoperability and much incompatibility, large ongoing maintenance budgets, and seemingly endless amounts of format specifications, classification formats

· Standards offer:

· Portability

· Interoperability

· Maintainability

· Standards offer improvement in value of data; can save money and time

· Example standard types:

· De facto: ODBC

· Independent: ASCII

· Example standard organizations:

· National government (FGDC, CIG)

· Independent (ANSI, ISO)

· Industry consortia (OMG, OGC)

· Professional (URISA)

· ISO TC211: deals with geospatial

· Low level: hardware, networks

· High level: interfaces, formats, programming, design

· Levels of standards:

· Hardware, physical connections: IEEE

· Communications, network: protocols: OSI layer model (Table 5.2)

· Operating systems: competition (Microsoft, UNIX, Apple)

· User Interfaces

· Data format, exchange, access

· Programming and application development

· User design

· Practical approach

· Be aware / informed

· Formalize their use with your organization

Analysis

Lack of standards can surely contribute to the creation of problems with regard to interoperability.  While not adhering to standards may help out organizations fulfill their mandates in the short term, or at the application level, resultant data and services often become ‘silos’, which cannot plug or play with other non-local, disparate data and services.  A typical example is that of Microsoft Terraserver and Mapquest; both of which offer impressive services and data, however, due to differing, non-standards based interfaces, these two services currently cannot interact with each other, so that an end user can receive their trip planning information on a map with aerial photography used as a basemap layer.

The example scenarios of non-standards type operations given by Croswell are recognized and agreed.  I have seen many examples of this as pertaining to GIS software, geospatial information formats, and online interfaces to services.  However, the use of standards comes at a cost with issues such as 1) long standard(s) definition and publishing process 2) increased effort required for integrators of standards based geospatial information and services.  Developers and integrators of information and services must put forth more efforts as standards for formats and services often take on a ‘lowest common denominator’ approach, i.e. they are based on very simple specifications.  Having said this, it is believed that standards often lack in the specialized, value-added properties, which are offered by organizations.  This often results in increased effort in providing value added products and services.  The advantage here is that the base or ‘raw’ product or service is standards-based, and, as such, well known and documented by a governing standards body and accepted within the given geospatial community.

There are many varying standards bodies and organizations, which exist within the geospatial community.  Different standards apply to different organizations and mandates.  Table 5.2 depicts an exemplary list of various layers, which are essential to GDI.  Each layer is vital to the deployment of GDI, however the geospatial community cannot afford to concentrate on each layer.

Below is a list of what I believe to be layers applicable to varying communities:

Geospatial: application, presentation, messaging

IT / IM: transport, network

Telecommunications: data link, physical

It is evident that, at the operating system level, there exists much competition in the geospatial community.  From my experience and knowledge, it is my opinion that geospatial communities should engage a hybrid of operating systems for applicable tasks.  For example, desktop and Internet GIS applications are typically most functional using the Microsoft Windows platform.  GIS data production and service instances typically perform best on the UNIX / Linux operating system, in terms of availability, quality of service and robustness.  Macintosh is commonly known for advanced graphics capability, which can be applied to the digital cartographic process.

Geographic Markup Language (GML) is a portable, self-describing data format, which encodes geographic information using eXtensible Markup Language, a W3C digital content standard.  It is predicted that GML will lead the arena of transparent interoperability between data and services, as per figure 5.3.  The advantage here is that geospatial processing services can maintain and encode their data local to their format standard, but publish their data through a service, which transports GML.  This will maintain current business rules and mandates and organizations, as well as foster interoperability as a whole.  Further developments into geospatial processing services will also provide more flexible data access and portability options, such as “Filter Encoding” from the OGC, a specification designed to emulate SQL-like queries to feature collections over the Internet.

The chapter fails to recognize GML or XML as an encoding standard for data formats and services.  GML/XML offers a level of abstraction and self-describing format, and powerful processing capabilities for the developer, and can be applied to all aspects of geospatial data and services (data formats, interfaces, metadata, etc.).

When discussing data format and service standards, it should be noted that, as implementers and players in GDI are from a vast variety of backgrounds (computer scientists not necessarily geospatial experts), much effort has gone into the syntactical issues surrounding data and services, rather than the semantic issues.  The basic approach here should be to concentrate on the “what” and not the “how” when developing such standards.

As a result, one can agree that the vision of interoperability with regards to standards is quite complex and interdependent.
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