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Summary

Part 1 outlined “A New Enterprise Data Management Strategy for the US EPA” based on (1):

The premise of reusing the data and information, rather than changing the data systems themselves, by putting the business and technical rules, logic, etc. into the data itself using markup languages; and

The concepts and standards of the Semantic Web (also called the Data Web or Web 3.0) were the most important tenets of the reuse are:

Bring the data and the metadata back together.

Bring the structured and unstructured data and information back together.

Bring the data and information description and context back together.

Part 1 also suggested that Data Architects need to be able to use markup language (XML, RDF, and OWL) tools to capture the relationships between data, metadata, models, and metamodels to implement DRM 2.0 and DRM 3.0 and Web 3.0. It is acknowledged that development of ontologies (and quality metadata) is still hard work and that ontologies have a price that must be paid for the benefits. This paper suggests leveraging the considerable work done in the field of “Model Driven Architecture and Ontology Development (3).”
Part 2, also for the Metatopia 2007 Conference (2), shows how the use of high-quality content based on considerable multi-disciplinary subject matter expertise can be reused to build a knowledgebase that contains both an ontology and a database of instances. In this case the knowledgebase contains an inventory of the data assets that shows the critical importance of standardized metadata and cross-agency data sharing to the mission of the US EPA and how the implementation of the data asset inventory supports the four functionalities of DRM 3.0 and Web 3.0, namely, Integration of Data and Metadata, Harmonization, Enhanced Search, and Mashups.
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1. Introduction

Part 1 outlined “A New Enterprise Data Management Strategy for the US EPA” (1) and suggested that Data Architects need to be able to use markup language (XML, RDF, and OWL) tools to capture the relationships between data, metadata, models, and metamodels to implement DRM 2.0 and DRM 3.0 and Web 3.0. The considerable work done in the field of “Model Driven Architecture and Ontology Development” (3) can help.
Part 2, also for the Metatopia 2007 Conference (2), shows how the use of high-quality content based on considerable multi-disciplinary subject matter expertise can be reused to build a knowledgebase that contains both an ontology and a database of instances.
2. Model Driven Architecture and Ontology Development

Development of ontologies (and quality metadata) is still hard work and ontologies have a price that must be paid for the benefits. This paper suggests leveraging the considerable work done in the field of “Model Driven Architecture and Ontology Development” (3) which concludes:

Defining a formal domain ontology is generally considered a useful, not to say necessary step in almost every software project. This is because software deals with ideas rather than with self-evident physical artifacts. However, this development step is hardly ever done, as ontologies rely on well-defined and semantically powerful AI concepts such as description logics or rule-based systems, and most software engineers are largely unfamiliar with these.

and contains the following sections:
I. Basics: Existing technologies, tools, and standards including the Semantic Web.

II. The Model Driven Architecture and Ontologies: OMG's new ODM (Ontology Definition Metamodel) Initiative.

III. Applications: Practical aspects of developing ontologies using MDA-based languages.

Web Site: Many ontologies, UML and other MDA-based models, and the transformations between them. 

Defining a formal domain ontology is a useful and often necessary step in almost any software project. But certain commonly used words have multiple meanings – all equally valid – but which, if not differentiated adequately, leads to much confusion, e.g. use Princeton WordNet (4). So describe the high-level structure of your software in the most expressive manner possible, but realize that different minds will still see the same thing (concepts) differently.

The book (3) describes a practical strategy for realizing key elements of the Semantic Web and clearly demonstrates that the core technologies required for constructing the Semantic Web are available and are moving forward inexorably. An initiative from the software engineering community called Model Driven Development (MDD) is being developed in parallel with the Semantic Web as follows:

First develop a model of the system under study and then transform it into the real thing (e.g. an executable software entity). For example, start from an ontology, transfer it to a UML platform-neutral domain model, and then generate a Java implementation.

There are lots of similarities in Artificial Intelligence (in this case Knowledge engineering) and Software Engineering (in this case the MDA) approaches and their lifecycle could be parallel. Knowledge is the understanding of a subject area: Concepts and facts; Relations among them; and How to combine them to solve problems. Organizing knowledge in a structured way (usually with XML) and using those knowledgebases to solve problems efficiently requires: Acquisition; Storage; and Retrieval. Ontological knowledge is the categories in the domain and the terms that people use to talk about them. This is what we are doing in the next section.
3. Data Asset Database
EPA's 2007 Report on the Environment (ROE) (5) contains thorough documentation and standard metadata templates (see Appendix A in Part 1) for the 86 indicators selected using six criteria based on EPA’s Information Quality Guidelines (6) and a Peer Review Process described in Appendix B of the report (5). This was “reused” to create a knowledgebase (see below) that contains a metadata database that could be considered to be “an integrated, agency-wide metadata management tool” and is similar to interagency data sharing and reuse done for years in EPA's Guide to Selected National Environmental Statistics in the U.S. Government (7) and the Integration of Environmental Information and Indicators (8).
The summary statistics of the data asset database are summarized in the table below.
	Category
	Concept 
	Indicator 
	Metadata 
	Instance 
	Data Tables
	Provenance

	Provenance 



	Topic
	Question
	Name
	Data Source / Quality
	Exhibit Titles
	Elements/ Attributes
	Agency:
EPA
	Agency:
Non-EPA

	Air
	3
	27
	27
	58
	71
	23
	4

	Water
	7*
	18
	18
	41
	48
	9
	9

	Land
	5
	12
	12
	25
	31
	5
	7

	Human Health
	3
	18
	18
	39
	49
	0
	18

	Ecological Condition
	5*
	11
	11
	22
	22
	3
	8

	5
	23
	86
	86
	185
	221
	40
	46


* One question without an indicator.
It is significant to note that more than half the indicators are from non-EPA agencies so data sharing and reuse is critical to EPA’s mission to reporting on the State of the Environment.
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The Data Asset Inventory-Knowledgebase supports DRM 3.0/Web 3.0 Data and Information Functionalities, namely: Data and Metadata: Full text of documents, standards, meeting notes, etc.; Harmonization: Different ways in which the same words are used; Enhanced Search: Across all content and showing context (e.g. words around the term or concepts); and Mashups: A website or application that combines content from more than one source into an integrated experience (repurposing, reuse).

4. Recommendations

The knowledgebase contains an inventory of the data assets that shows the critical importance of standardized metadata and cross-agency data sharing to the mission of the US EPA and how the implementation of the data asset inventory supports the four functionalities of DRM 3.0 and Web 3.0, namely, Integration of Data and Metadata, Harmonization, Enhanced Search, and Mashups. We are now looking for Agency best practice examples to build additional knowledgebases like Health USA, CIA Fact Book, etc., some of which have already been worked on in previous interagency projects.
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