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Abstract
Typically, a geospatial processing model (or geoprocessing model) representing the domain knowledge involves a complex computing process. The execution of the model can generate a desired product. Therefore, the model itself represents a geospatial product which can be generated on demand, the virtual product.  It has been long recognized that the interoperability of spatial data and systems is critical to geospatial sciences. With the maturation of Web service technologies in recent years, a growing number of geospatial Web services have emerged to deal with spatial information in an interoperable way over the Web. Geospatial Web services are changing the way in which spatial information systems and applications are designed, developed and deployed. With the Web service technology, a  geoprocessing model can be implemented by assembling a chain of individual geospatial Web services. Since geospatial models embed lots of geospatial information and knowledge, domain-specific geospatial tools are needed to help users discover, retrieve, chain, and orchestrate these services. We have developed a virtual product toolkit that allows users composing web service chains in a semi-automatic and dynamic way to represent virtual geospatial products. This paper illustrates the whole life cycle of virtual geospatial products based on web service orchestration: 1) discover relevant service type in OGC Catalog Service for Web (CSW), 2) present and select matching service type at each step of a model building with the assistance of geospatial ontology, 3) compose and validate the model based on domain knowledge, 4) instantiate the model into a concrete workflow in BPEL, and 5) execute the composed service chain automatically through its BPEL and WSDL scripts. All components of this toolkit are described in this paper. Catalog plays a “directory” role in this open, distributed Web service environment. Service providers register their services and related information using metadata, and service consumers can then query the metadata to discover interesting information. We have implemented the OGC CSW in this toolkit to help users either register or find useful services and related information. A graphic user interface in Model Designer helps user building geoprocessing models by dragging and dropping available components discovered at CSW. The BPELPower supports the dynamic execution of BPEL-based Web service chain with various service invocation methods (e.g., HTTP POST/GET, SOAP document/rpc). The Model Instantiation Service is used for translating the model into a concrete service chain in BPEL dynamically by collaborating with CSW. The Virtual Product Service plays a “control” role in the virtual product generation and provides virtual products to users through a standard interface, such as OGC Web Coverage Service.
