Geospatial Data Infrastructures

Chapter 9: GDI architectures


Yaser Bishr and Mostafa Radwan contribute this chapter, which focuses on potential GDI architecture possibilities, components and technologies.

Key Points from Chapter

· Challenge is data handling, not algorithms; emphasis on data access, making it known, easily accessible and understandable.  The Internet is helpful in the accessibility of geospatial data and services

· The need for different data for various application domains facilitates the need for GDI architectures and technologies, and offering vast amounts of geospatial resources over the Internet

· GDI architectures require interoperability, semantics, schemas, and encoding of information in an open fashion

· Syntactic heterogeneity: differences in software/hardware, etc.

· Schematic heterogeneity: differences in data models / schemas

· Semantic heterogeneity: several meanings for identical objects in databases

· Client-server model: functionality divided among resources

· Problems with client-server model

· Different standards

· Can layout various real world issues of GDI

· Multi-tiered government structures and databases (local, distributed, multiple views)

· Usually, information is aggregated at the global server level (federated schema or unified model)

· Global server again acts as ‘broker’

· Clearinghouses

· Global server contains high level metadata, with references to local metadata, facilitates communication between user and provider via TCP/IP, HTTP, z39.50

· Local servers provide and maintain data, local metadata, as per standards, abstract metadata to global server

· Basic flow: clearinghouse acts as gateway to multiple distributed servers.  End user performs high-level search on data collections, querying clearinghouse metadata.  End user can then make detailed queries on the data through clearinghouse as broker, or mediator

· Web based: HTML and / or Java for user to enter form / query information to be processed

· Metadata standards are key to the robustness of the clearinghouse (such as FGDC, etc.)
· Metadata
· FGDC is widely used, with seven information categories (identification, data quality, geospatial data organization, geospatial reference, entity and attribute, distribution, metadata reference)
· CEN: European standard for metadata, nine categories (dataset identification, dataset overview, dataset quality indicators, geospatial reference system, extent, data definition, classification, administrative metadata, metadata reference)
· Users need a broad and limited (simple) metadata service, this is at discovery level, and further details can be obtained through detailed metadata queries.  Multiple levels of metadata are required for various operations
Analysis

This chapter recognizes the complexity of GDI in terms of architecture.  Perhaps the key point made in this chapter as a whole is that of the emphasis on data handling, not algorithms.  This statement makes a large impact on human resources issues.  GDI does not necessarily require geospatial professionals, but ‘Internet architects’ with geospatial knowledge.  Handling and accessibility is paramount in GDI.  This is not to say that geospatial professionals are not deemed important or needed, but in different  contexts of GDI.

Syntax, schemas, and semantics are all agreed issues for GDI in terms of interoperability.  I find this chapter fails to recognize or suggest a ‘way forward’ for the formalization or development of such semantics (dictionaries), syntax and schemas, nor does it recognize the vast amount of development by the OGC and other international organizations (GXML in Japan, etc.).

This chapter addresses problems with different standards in the client-server model.  One question that could be asked in resolving this issue is whether to pursue and adopt a new client-server model, or to development and implement bridging technologies for organizations with critical requirements for their particular client-server implementation.  The former, in light of the Internet / information revolution, is the desired approach, however bridging strategies are required for organizations with less technical resources and who are less eager to overhaul their legacy systems and information infrastructures.  Another issue with the client-server model is the recognition and handling of unavailability of a service.  Currently, a client can recognize if a service is not running, whether due to downtime, bad routing, etc.  However, there exists an issue of how to handle failover in the client-server model.  How does a client behave when a server does not respond to requests?  One suggestion is that of a service registry to house information for services/servers, as well as failover nodes for clients to systematically switch to failover / backup servers.  The problem here is that what if the service registry is not responding?  In the world of distributed databases and computing, this issue needs to be addressed in great detail.

The CEONet gateway is indicative of the chapter’s discussion of a clearinghouse design, in maintaining a repository of high-level metadata, and acting as a broker for detailed (product level) metadata queries.  The CEONet program, originating in 1994 is fortunate to have CCRS involved in the broader EO community for knowledge of information systems and services.  By extensive requirements studies and leveraging lessons learned from past efforts, the CEONet system (which has won numerous awards) and program depicts typical land desired behaviour of an information clearinghouse.

It is apparent that metadata is important to GDI in terms of data and services discovery (see http://www.spatialnews.com/features/tk/metadata.html) however it is also quite complicated and time consuming.  The addition of the ISO North American geo profile further adds complexity to choosing the implementing a metadata standard for data collection, registration and discovery (FGDC / ISO for North American organizations).  

Perhaps the most important factor here is that metadata should be entered once and only once by data providers / producers.  A potential problem exists if an organization wishes to be part of more than one clearinghouse, and hence must register collection level metadata many times to be discoverable.  The best solution here is to enable and develop ‘peering’ clearinghouses, which can interrogate each other at the same level.  For example, a product collection from the ESRI Geography Network can be discoverable from the NSDI clearinghouse and vice-versa.  This results in another level of interoperability, however is easier said than done.  Organizations may have motives or agendas with housing metadata locally on their clearinghouse, instead of linking to a peer.  However the end-user benefits from the peering model, in maximum potential for data and services discovery, as well as less metadata entry efforts for the data provider.

In conclusion, this chapter and the analysis provide further incentive for geospatial communities to converge on common principles for integration of information and infrastructures.
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