Semantic Technologies for E-Government

Highlights of the one day Conference held at the White House Conference Center, Sept. 8 2003, http://www.topquadrant.com/conferences/tq_proceedings.htm
Hosted and co-organized by Brand Niemann, Chair, Federal CIO Council’s XML Web Services Working Group, and TopQuadrant, Inc.
1. Eric Miller, W3C

After the opening remarks from Brand Niemann, the event was kicked off by Eric Miller, the Activity Lead for the W3C Semantic Web Initiative. Eric's background as co-founder and Associate Director of the Dublin Core Metadata Initiative gives him an excellent perspective on the history of metadata and the web, which he shared with us, as a way to provide a backdrop for the rest of the day's events.

Eric began by noting that the Semantic Web, as is often the case with new ideas, means different things to different people. He warned against following the hyperbolic descriptions of a web that "will understand all human knowledge", but still has great enthusiasm for its future. For Eric, the Semantic Web is a way to use the web to its full potential, moving from a web of documents to a web of data.

Many of the ideas Eric presented were echoed by other speakers throughout the day. “Cut-and-paste is a blight on data integration.” The semantic web will allow one web site to provide information in a form that another web site (or any web-enabled tool) can use, instead of the laborious process that is required today. A few years ago, this problem was not widely appreciated. Now that extensive use of the web is more common, there is heightened awareness of this fundamental problem.

How will the semantic web happen? To a great extent, it is already happening. Sun SwoRDFish and Adobe XMP are both industrial-strength RDF-based systems that are in use today. The value of the Semantic Web, as with many networked systems including the original web, and more recently blogging communities, relies on the "network effect" - the value of a network increases exponentially with the number of nodes.

What does Eric see as the current challenges/opportunities in the semantic web for e-government?

· Connectable schemas. There are currently many taxonomies, classification systems, schemas, etc. in use in the government, each trapped it its own application. Integration of these various ‘schemas’ needs to be allowed and enabled.

· Refactoring of Services. One lesson that we have learned from component systems is that someone will string together your services in a way you never imagined; government services need to be factored so that this can happen.

· Policies for the use of vocabularies, schemas, etc. Some will be used by many people, others will be restricted. How can these policies be managed?

2. Kim Nelson, EPA

Eric's remarks were followed by a presentation from Kim Nelson, CIO of the Environmental Protection Agency. Kim gave the audience a taste of what the world of information management is like for a CIO in a government agency today. In contrast to Eric's comment about computer cut-and-paste being a blight on data integration, she can still remember when cut-and-paste was done with scissors and paste pots. Kim reminded us of a challenge that any emerging technology faces, that some of the systems that are currently in place can be several stages behind in technological advance.

However, the needs of the agency are right in line with the issues Eric raised. In the recent Report on the Environment, 95% of the data that went into the report came from somewhere outside the EPA, and about 50% of that data was not even from federal sources, but came from the states. All the data integration for this report was done using the labor of individual people.

Kim stressed the importance of this problem, not as an abstraction of information, but in a very real way that caught the attention of everyone present, and was referenced again and again throughout the day. The EPA has a mandate to answer the questions of any citizen – “Is the ground where my child plays contaminated? Is the air I breathe safe? Will the water my family drinks cause them harm?” At present, the EPA cannot answer these questions well enough. Efforts like the Report are a good step in the right direction - but how can the EPA have the access it needs to an ever increasing, distributed, heterogeneous mass of data? This is the very real challenge that one agency faces today.

3. Michael Daconta, McDonald Bradley

Michael Daconta of McDonald Bradley rallied the attendees around his “Declaration of Data Independence” - a 10-point document that outlines the properties of data and how it should be regarded. One of the principles re-iterated the importance of the network effect that Miller had introduced, but for

the data: “Data value increases with number of connections.”

Michael's call for “Smart Data” was echoed throughout the day. What is “smart data”? It is the data that is able to interact with other data in flexible, useful ways. It is data that has access to logic, and to a background ontology, to give it context and meaning. Smart data is what the Semantic Web will provide.

Michael believes that government is a perfect place for a Smart Data initiative to begin. Data standardization must not be trusted to the hands of competitive industry, but must be held for the common good. The value to be gained in government is great and immediate, as Kim Nelson pointed out.

4. Irene Polikoff, TopQuadrant

Irene Polikoff of TopQuadrant pointed out some issues and challenges to adoption that semantic technologies face. She compared the landscape of semantic technologies today to a frontier like the Wild West - a rich land full of opportunity but with little law and order, each vendor, standard, or approach making its own way.

Irene described and positioned product offerings from several emerging vendors in this field. She also talked about how more traditional vendors are moving towards ontology-based solutions mentioning developments at Sun, HP, IBM and also a recent acquisition of Applied Semantics by Google. Irene described TopQuadrant’s extensive research on both deployed solutions and early pilots, and said that disappointments can happen when semantic technologies are used to solve problems they are not best suited for.

After identifying five areas where semantic technologies have already proven their value, Irene described one highly successful and widely deployed ontology-based solution. She then moved on to discuss lessons learned and best practices. She outlined key steps early adopters could take to minimize risks and maximize rewards of their implementations. These steps include skills development, careful selection of application area, vendor product and specific ways of applying semantic technology.

5. Audience Participation – Who is Here-Round Robin, Susan Turnbull

Just before the lunch break, Susan Turnbull of the GSA and CIO Council’s Emerging Technology Subcommittee lead a 45-minute long session in which attendees from over 20 government agencies had an opportunity to give brief descriptions of their interest in Semantic Technologies, and in many cases to describe projects that are already underway. During the day several of the attendees who were in the audience were overheard praising this interactive part of the conference as providing insight into the agencies, departments and perspectives of other participants and opening up a welcomed opportunity for networking and follow-up connections and discussions.

6. Semantic Application Gallery and Vendors, Dean Allemang, TopQuadrant

Dean Allemang of TopQuadrant organized the vendor commercial segment, in which each vendor was given a three-minute time slot during to entice viewers to come to the gallery to learn more. Solutions presented in the gallery included automotive design, airport security, intelligence research, technical documentation integration, and publishing. The companies represented were Ontoprise, Semagix, McDonald Bradley, Unicorn, Modulant, Coolheads, LinkSpace, EcoSystem and Software AG. The gallery session complemented the main conference by allowing conference attendees to get a feeling for how these technologies are being realized in the world today. These vendors demonstrated the timeliness of a statement that Eric Miller made at the end of his talk, that while there is a lot of research left to do, a lot of the work of Semantic Technologies is real, and is providing real business value today.

7. Lunchtime – Solution Gallery

Lunchtime was as much a working session as the rest of the conference. TopQuadrant organized nine vendors of semantic technology into a “Solution Gallery”, a technique that encourages viewers to browse through different solutions, sparking ideas that can help them understand their own requirements, as well as the current capability of the technology.

In addition, TopQuadrant produced a “gallery brochure” in which each solution was summarized and classified according to the business capability it provides, further facilitating the process of comparing, contrasting and evaluating the solutions. The brochure was produced as an excerpt of TopDrawer™, TopQuadrant’s integrated knowledge base of semantic technology Capabilities, Standards and Products.

8. Ralph Hodgson, TopQuadrant

After lunch, Ralph Hodgson of TopQuadrant gave an introduction to specific efforts that are currently being pursued as part of the Federal Enterprise Architecture, including a description of a proposed pilot project for an FEA Capabilities Manager. Screenshots of a demonstrator, implemented in RDF technologies, of cross-agency partnering and capability match making for business case development were shown.

Ralph’s talk focused on adoption and introduced a number of models, emphasizing “Value-Driven Development” and the need for co-evolution to occur between ontology-based solution providers and solution users. He described the need for knowledge architecture, distinguishing models that expressed intentionality and alignment to objectives, those that were domain centric and those that were ‘about’ domains. He pointed out that a common approach to using semantic technologies was to provide maps of a terrain, not a reproduction of the terrain itself in an ontology model. He stressed the necessity to work small at first, and to federate up, through dynamic discovery into a larger integration architecture.

The prospect that an agency could reap some small gains even from very little commitment to an RDF interchange model struck a chord with many viewers who had seen the promises of the semantic web in the morning talks, the technology state-of-the-art over lunch, but were wondering how they could make headway in their own organizations. Ralph's talk focused on bringing the lofty goals of Semantic Technology within reach of today's e-government initiative giving examples of how the FEA models could be expressed as ontologies. He ended with an amusing reminder that the purpose of a knowledge model is to be able to answer the right questions and not to mimic all of reality.

9. Panel Session – Problem Owners and Solution Providers

The afternoon panel session was organized into two panels, one of “Problem owners” and the other “Solution providers”. The panel session was facilitated by Ralph Hodgson and Robert Coyne of TopQuadrant.

Bill Sonntag, EPA, Echoed Kim Nelson's concerns about the ability of EPA to answer basic environmental questions about health trends and environmental toxins. How can we integrate information from all the relevant sources?

Lillian Gassie, Naval Postgraduate School, raised the issue of information distribution policy. Who has the right to see what? We need more information for intelligence investigations, but we need to keep sensitive information out of the wrong hands. As data gets smarter, how do we judge the sensitivity of aggregated data, which could have uses beyond the sum of its individual parts?

Con Kenney, FAA, directly addressed the Enterprise Architecture issues that are the focus of the FEA initiative. How do we match requirements to solutions at an enterprise level? How do we develop the skills in our agencies to do this?

Luis Kun, National Defense University and DOD, described the problem of "first responders" to bioterrorism threats. He likened the Public Health Information Highway to a multi-lane road, with each agency traveling in its own lane. Each one has different vocabularies, making it very difficult to change lanes. As an illustrative example, he noted that the abbreviation “CCU” has at least five definitions in the documents he uses; Coronary Care Unit, Communications Control Unit, Caribean Conversion Unit, Correctional Custody Unit, Computer Crime Unit and even the Constitution Code of Ukraine.

Leo Obrst, Mitre, outlined how semantic technologies are changing the way we see data; how familiar services like Google and Lycos are embracing semantics. There is a need to be able to keep this knowledge dynamic and up-to-date.

Despite some initial logistic difficulties due to the capacity crowd and not having access to a mobile microphone, the panel generated some useful questions and viewpoints. The room broke into applause when Francis Su from the State Department pointed out that while he sees the benefits of adopting the technologies presented in this conference, that he is working with people in his agency who do not know what XML is, nor do they or should they care. But they do know that they have a problem, and their problem is one that semantic technologies can solve. But he is facing the problem - how can he start, in such a situation?

The panel concluded with an insightful question – if Semantic Technologies are, as Irene Polikoff suggests, like the Wild West, then what is beyond the frontier? What can't we do today, that we need to be able to do? When the solution providers were put on the spot, being asked to say what their tools can't do, they came out with one answer that all of them seemed to agree on: “We have the tools to build a new technology, but we lack the engineers to use those tools. Those engineers are the knowledge modelers who can build the ontologies that will allow this technology to achieve its goals.”

JP Morgenthal of Software AG pointed out that the burden of the new frontier lies not only with the solution providers, but also with the problem owners, saying that new capabilities can only be as good as the requirements that come from the users’ needs. This is a common impasse for emerging technology fields, since it is difficult for a problem owner to formulate good requirements in advance of a wellunderstood technology. TopQuadrant’s aim in organizing events like this one is to help problem owners gain enough of an understanding of what is possible today so that they can envision a solution they can build tomorrow.

10. Prof. Jim Hendler

The last speaker of the day hardly needs introduction. Jim Hendler was the program manager of the DARPA Agent Markup Language program (DAML), in which much of the work that forms the foundation of the current Semantic Web was developed. The DAML language itself, having been combined with the Ontology Inference Layer (OIL) developed in Europe, has now become the W3C recommendation OWL.

Jim's talk was one of vision - where will the Semantic Web go, and how will it get there? He drew heavily on the experience of the Web so far. How HTML opened authoring access to a “grass roots” constituency of the Web. The controversial “404 issue”, that is, that it is possible for a web page to link to a resource that expires, vanishes, or was never even present, allowed the web to grow until the "network effect" took over for the web.

In contrast, governments and large enterprises alike have learned the hard way that top-down imposition of data dictionaries and data schemas do not achieve the desired integration results. Why should ontologies be any different?

Jim pinpointed the crucial difference between today's ontology-based semantic web approaches, and more conventional vocabulary edicts. With plain controlled vocabularies, it serves no purpose if you use just some of a vocabulary, and make up some of your own. You have to take the whole thing, and use it all. With Ontologies, the trick is mapping; you can use your own terms, but map them to the ground terms in the ontology. Ontologies must therefore be designed so that mapping is flexible and easy. This allows each application silo to simultaneously benefit from its relationships to an ontology, while also using its own specific terminology. Just as the current web thrived on allowing one and all to participate, the new Semantic Web allows anyone to define their own way to interoperate, taking advantage of as much or as little as they need.

After enlightening the audience on the possibilities of the Semantic Web, Jim finished by teasing us with a few demos from his own research lab.

11. Conclusion and Presentation

The day concluded with Brand Niemann summarizing some of the many highlights of the day (see Brand’s slides for these points). He then made a surprise presentation, an award of Special Recognition to TopQuadrant from the Federal CIO Council’s XML Web Services Working Group, “For exceptional performance on the ‘Semantic Technologies for eGov’ Pilot Project.”

We hope that the connections made on this day will result in much fruitful collaboration for all participants.
