GIS Day 2003 Exhibit and Demonstration

CIO Council’s Emerging Technology Subcommittee and XML Web Services Working Group, Brand Niemann, US EPA, niemann.brand@epa.gov
At last year’s EPA GIS Day (November 19, 2002) we demonstrated “XML Web Services in Support of e-Gov and the EPA Geospatial Blueprint" in support of the theme “Improving Business Outcomes Through Partnerships" (http://web-services.gov/XML%20Web%20Services%20GIS%20Day%20111902.ppt).

Since then, the XML Web Services Working Group, and more recently the Emerging Technology Subcommittee’s “Emerging Components” Conferences have provided a forum to promote component-based architecture pilot projects in support of the Federal Enterprise Architecture (FEA) and CIO Council’s Architecture and Infrastructure Committee (CIOC-AIC)(co-chaired by John Gilligan, CIO, Air Force, and Kim Nelson, CIO, US EPA). 
Some of the highlights (see http://web-services.gov, Past Meeting and Presentations) are as follows:
1. January 14, 2003, Jeff Harrison, OpenGIS Consortium, OWS 1.2 Demonstration and Geospatial One-Stop Portal Initiative.
2. March 17-19, 2003, Open Standards/Open Source for Federal and State eGovernment Programs Conference, Washington, DC-Enterprise Architecture Driven E-Government with XML Web Services: Open Collaboration with Open Standards: Jeff Harrison, Open GIS Consortium: Open Web Services Demonstration and Geospatial One-Stop Portal E-Gov Initiative.
3. April 8-11, EPA GIS Work Group Meeting Spring 2003, XML Web Services in Support of e-Gov and the EPA Geospatial Blueprint, US EPA Facility Data as a Web Service, Automated Data Verification Using VoiceXML Web Services (see http://web-services.gov/XML%20Web%20Services-EPAGISWG41103.ppt)
4. April 15, 2003, Adam Hocek, Broadstrokes (co-author of Definitive VoiceXML), VoiceXML Applications and Muhannad Kannan, DynCorp and Team, US EPA Facility Data as a Web Service and Automated Data Verification Using VoiceXML Web Services.
5. April 30-May 1, 2003, 2nd Annual Speech Technology for Government and Military Applications Forum. XML Web Services for the Web and Telephone for e-Gov and Homeland Security Initiatives.
6. May 14 and 21, 2003, XML Web Services Content Authoring the State of the Chesapeake Bay Report (Corel's XMetal and Smart Graphics Studio); and Client-Side XML Web Services for the Chesapeake Bay Program (Object Builders).
7. June 2, 2003, Piloting the Use of XML Web Services in E-Gov Initiatives, White House Conference Center (See template below).
8. July 7, 2003, XML Web Services Pilot Projects for the US EPA, Presentation to Rick Otis, Lead for E_Gov and Deputy Assistant Administrator, Office of Environmental Information. (see http://web-services.gov/EPAJuly72003.ppt)

9. September 8, 2003, Semantic Technologies for E-Gov Conference, White House Conference Center (US EPA’s CIO Kim Nelson spoke) (see http://www.topquadrant.com/conferences/tq_proceedings.htm).
10. October 20, 2003, Emerging Components Quarterly Conference at the White House Conference (see http://www.componenttechnology.org/Emerging/Oct202003Conference/Agenda/ and http://web-services.gov/brief-userSmartsOverview-031020.ppt)

11.  LandView 6 in production for release in January 2004 (see http://www.census.gov/geo/landview/evol_lv.html)

The most recent emphasis has been on Semantic Technologies for eGov and specifically, on Semantic Interoperability of Geospatial Data, and this exhibit and demonstration will include three pilots in which the semantic data standards and interoperability are embedded in the data and the application:
1. Open GIS Consortium Geo One Stop Portal (in coordination with NASA).
Note: The OGC Geo One-Stop Portal is the agreed upon name of the standards-based portal that OGC delivered as part of the Geospatial One-Stop (GOS) Program from discussions  with the GOS Program Manager. A disclaimer has been included on the Web site to explain the difference between this site and the geodata.gov site chosen as the initial capability for the GOS.

This was first presented/demonstrated at the “E-Forms for E-Gov” Workshop, June 2, 2003, White House Conference Center.
2. Image Matters’ UserSmarts – Semantic Mapping Tools for Emergency Response.
Note: This was presented/demonstrated at the Emerging Components Quarterly Conference, October 20, 2003, White House Conference Center.

3. Image Matters’ Ontology Manipulation Toolkit for Semantic Interoperability.
Note: This will also be presented/demonstrated at the Emerging Components Quarterly Conference, January 26, 2004, White House Conference Center.

Open GIS Consortium Geo One Stop Portal
(1) Company Background 

Name: Open GIS Consortium (OGC); Description: OGC is an international industry consortium of 257 companies, government agencies and universities participating in a consensus process to develop publicly available geoprocessing specifications; Contact Information: Jeff Harrison, Executive Director, Program Development, tel: + 1 703 491 9543, email: jharrison@opengis.org, http://www.opengis.org.

(2) E-Government Pilot Architecture

The OGC Geo One-Stop project makes it easier, faster, and less expensive for all levels of government and the public to access geospatial information. The OGC Geo One-Stop Portal is an online access point to a distributed collection of services that provide geospatial data or relevant functionality. The GOS Portal is designed to provide a common utility across all the Lines of Business in the Federal Enterprise Architecture (FEA), providing an online Web Service supporting access to geospatial data and services.

The OGC GOS Portal architecture is available at http://205.153.241.65/gospi/portal/architecture.html.  This architecture leverages open, non-proprietary specifications for interoperability and implements a multi-vendor approach.  In this approach, Web-based geospatial data and services are accessed across distributed service components defined as open interface specifications (OGC Web Services).

1.1.1.1.1 (3) Demonstration of the Pilot 

A working implementation of the OGC GOS Portal has been deployed online at the following site: http://205.153.241.65/gospi/portal/index.html.  The Portal provides many features and operations that enable access to geography content across the United States and internationally. Tools and applications are included that enable users to: 

· discover, access, share and organize geospatial information and content; 

· publish your own geospatial information and content so that others may be provided access; and, 

· develop or use other applications, including E-Gov web sites, to access content via the Portal. 

Access to geospatial data and services are provided using the Internet.  The Portal enables users from the web browser on their desktop to discover, evaluate, order and obtain geospatial products or services offered by hundreds and hundreds of distributed suppliers.  For examples of accessing distributed Web Services using the Portal click, on the “Featured Maps” links on the Portal Home Page.  Additional instructions are available at the “Getting Started” section of the Portal Home Page.

(4) Support Documentation

The GOS Portal has been implemented using specifications developed by the OpenGIS Consortium (OGC) and the National Spatial Data Infrastructure (NSDI). The NSDI encompasses policies, standards, and procedures for organizations to cooperatively produce and share geographic data.  A listing of standards and specifications used to develop the Portal, including links to OGC Web Services specifications and XML Schemas, is located at http://205.153.241.65/gospi/portal/standards.html.  OGC maintains repositories of open specifications and schemas at http://www.opengis.org/techno/implementation.htm and http://schemas.opengis.net/.
Ontology Manipulation Toolkit for Semantic Interoperability

Image Matters LLC, Dr. Yaser Bishr: yaserb@imagem.cc

Semantic heterogeneity and the paucity of semantic information and technology are significant barriers to the interoperation and integration of distributed systems, as well as the inhibitors to the full automation of many services. Currently semantics are usually buried in application code, databases or in the mental map of the modeler. To achieve semantic interoperability these implicit semantics need to be made explicit. In order to make semantics explicit, modeling languages are needed to capture semantics. 

Currently there is no modeling language that allows us to capture specific spatial properties that are unique to the geospatial domain. Several geospatial features get their identity based on Shape and/or size. For example distinction between lake and pond is based on Size. We investigated the formal model behind the Unified Modeling Language (UML) to examine its ability to capture the intension of geospatial features. We concluded that we need extensions to UML to capture these geospatial semantics. Although UML is a powerful modeling tool, it still lacks some of the modeling constructs required to capture geospatial complexities. Encoding common and shared geospatial concepts as Ontology is a powerful approach to capture domain semantics.

Our focus is on providing a solution that maintains the consistency constraints that are derived from the semantics of data and are used to validate data. An example of a consistency constraint in a spatial database is: “railroads do not cross buildings”. If all railroads and buildings represented in a data set obey this constraint, one can consider the data set consistent according to this constraint. Nevertheless, the original data producer might have considered railroads passing through under ground tunnels as “railroad”, while the user of the data classifies such railroads under another class: “underground transportation”. In this case, semantic heterogeneity exists between the data producer (interpretation of the producer) and the user (interpretation of the user), even though the data set can be qualified as a consistent data set according to the constraint. Semantic heterogeneity concerns users not only when they are using data from different providers, but also when they are using interfaces provided by different systems.

Most systems tend to operate on the basis that users cognitively “add” semantics in the course of exploiting these data in an application, or that the applications themselves add semantic-richness through inference mechanisms or other algorithmic behaviors. Also, data development efforts are often limited in scope and don’t involve creating semantics, which severely limits the ability to apply available data to effective, multi-discipline decision-making. Worse still, we often undergo laborious data conversion tasks, translating data sources developed for one domain into a new domain, without understanding the limitations of using the data in the target domain. Of equal concern is the tremendous difficulty in integrating data obtained by different organizations.

The lack of sufficient semantic information can lead to the following problems:

1) A condition of “semantic heterogeneity” between databases and/or systems (i.e., differences in meaning and significance), which inhibits data sharing. 

2) Users must perform tedious tasks that employ semantic-limited data (where the tedious nature of the tasks stem from the lack of semantics).

3) Users employ semantic-limited data inappropriately (in an application for which they are not intended).

4) Users misinterpret the meaning of semantic-limited data while using it in an application.

These problems can have serious and costly consequences for any enterprise. 

Image Matters developed an innovative solution known as The Ontology Manipulation Toolkit (OMT). The OMT is used to build, edit and maintain a set of distributed semantic models using semantic modeling technology. With this toolkit, database and warehouse administrators are able to map data elements in source and target database schemas to these semantic models. This then provides the semantic models and mappings necessary to support runtime ‘smart’ context-sensitive queries, automated data translation, and enhanced application support, especially in the areas of personalization and location-sensitive operations. 

OMT provides a flexible round trip environment with the following key features to facilitate model development:

· Ability to create seed ontology from existing database schemas, XML schema, or any other schema encoding technology. This feature speeds up the process of creating new ontologies where users can automatically generate seed ontology and further extend and enhance its expressiveness.

· Ability to manage, manipulate, navigate, and edit existing ontologies.

· Ability to map existing legacy schemas to ontologies and check the semantic validity of this relationship in real-time.
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