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Abstract

The Open Geospatial Consortium (OGC) [1] defines a number of standards, both for data models and for online services, that has been widely adopted in the Geographical Information System (GIS) community. This has lead to a number of software development efforts, online data archives, and application communities. We survey these in the first part of the upcoming paper.  We furthermore find that the OGC standards are very compatible with Web Services standards, although they are not technically implemented this way.  We therefore, in the second part of the upcoming paper, describe our group's efforts to re-implement OGC standard services as Web services [2]. 
We have been implementing three major GIS services in which service interfaces are implemented as Web Services. These are Web Map Services (WMS) [7], Web Feature Services (WFS) [3] and Catalog-Registry Services [4].  WMS and WFS are OGC compatible but Catalog-Registry Service (IS) [5] is not. WFS basically provides feature data encoded in Geographic Markup Language (GML) [6].  WMS gets feature data from WFS, creates map by overlaying these layers and provides these maps as images to WMS clients upon request. We also have implemented a WMS client to test and demonstrate WMS, WFS and Catalog-Registry services. In the paper we focus particularly on the WMS.
We also have built bridging services that allow our Web Service compatible WMS to interact with non-Web Service versions of WMS. Since Web Service oriented WMS has different request response paradigm from non-Web Service versions, we have extended cascading WMS by adding request handler functionality. This kind of WMS behaves like both a cascading WMS and a proxy to handle different types of requests to overcome interoperability problems between different WMS systems. 

A map server interacts with IS to dynamically discover available WFS. We can summarize the interaction between IS, WFS and WMS as following. All WFS are expected register themselves into an existing Information Service in order to be "discoverable". Once the registry is completed, the IS starts interacting with WFS to retrieve more information about their capabilities. So, Information Service stores information about the functionalities of each WFS. 


A WMS queries an IS to find available WFS. Apart from discovery of the services, WMS can create capabilities file of a WFS on the fly, as the Information Services provide extensive information about the capabilities of WFS. An Information Service provides consistent and uniform API for publishing and discovering Open GIS Web Services. And it is defined by a WSDL [8]. Once the WFS are dynamically discovered through an IS, a WMS can then invoke corresponding WFS to retrieve the features that it needs.

After designing this architecture we have used it for the visualization and analysis of the tsunami and earthquake (fault) data. Fault data is just for the California State. We overlay our feature data over the base map from Demis OGC compatible WMS server [9].  
Demonstration page is at http://toro.ucs.indiana.edu:8089/newmap.jsp.
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