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The Semantic FEA Capabilities Manager
Project Abstract

Knowledge Technologies are traditionally understood as ways of connecting people with knowledge.  With the advent of web services and the importance of application integration, a new role has emerged -- shepherding the knowledge that resides and moves between systems.

Today, successful applications of knowledge technology range from search and asset reuse to semantic mapping and data integration. This proposal is for a semantic engine based on Ontology Technologies that can advise different stake-holders on the capabilities that are being provided and developed to support the Federal Enterprise Architecture for e-Government.

We envision a system accessible through WEB Services that will allow agencies, other governments, businesses, and citizens to make queries about the FEA model, to find capabilities that support agency services and to assess compliance of their agency business models and architectures with the FEA models. 
The first application we are proposing is a "Business Case Constructor". This initiative is allied strongly to government imperatives to have more effective business cases from the agencies and better system support for business case decision support, through which redundancy, compliance, overlaps and opportunities for synergies across business cases can be assessed.  In FY04, agencies' capital asset plans and business cases will require a demonstrated capacity for collaboration across agencies.  In support of this requirement Semantic FEA Capabilities Manager project will be focused on improving quality of agencies’ business cases (Exhibit 300) by providing them with:
· Project-specific guidance for completing forms (Exhibit 300 and Exhibit 53)

· Information on how their project needs to comply with the FEA

· Knowledge of what related initiatives exist and who can be candidate federal, state and local partners for their project

Furthermore, the project will provide OMB with the business management insights such as how OMB process is being followed, the reasons and patterns of conformance issues and how different projects may relate to each other. Semantic FEA Capabilities Manager will be a part of the next generation of Information Technology Investments System – ITIPS II.
Principal Investigator

The principal investigator for this work is TopQuadrant, a vendor-independent consulting company that serves as a “trusted intermediary” for the intelligent application of knowledge technologies, specializing in ontology modeling, XML and Web Services solutions. TopQuadrant is actively participating in XML and Ontology standard development communities, in particular, the development of OWL. TopQuadrant is on the committee for the industrial applications track of the 2003 Semantic Web Conference to be held in Florida.
Background and goals 

In response to the President's identification of e-government as a key component of his management agenda, the Federal Enterprise Architecture Program Management Office has proposed five reference models for the architecture of e-government.  These reference models are being built by researching and assembling current practices of the various government agencies.  The goals of having the reference models include: 

· Elimination of investments in redundant IT capabilities, business processes, or other capital assets

· Saving time and money by leveraging reusable business processes, data, and IT-components across agencies  

· Providing a simpler way for agencies to determine whether IT investments they are considering are not duplicative with other agencies' efforts
· Identification of common business functions across agencies
· Providing means to agencies to evolve FEA business reference model in response to their changing situation and needs
In FY04, agencies' capital asset plans and business cases will require a demonstrated capacity for collaboration across agencies.  OMB will be looking for the partnering and cooperation needed to leverage resources and consolidate.  The primary focus will be on the 24-egovernment initiatives (see President's Initiatives) and the six lines of business (financial management, data and statistics, human resources, monetary benefits, criminal investigations, public health monitoring).

Credible Business Case (Exhibit 300) strategies for agencies must now address:

1) Collaboration with federal, state, local, and tribal bodies,

2) Use of open standards-based, EA tools and emerging e-business technologies

3) Consolidation across the 6 business lines and

4) SmartBuy - the government wide enterprise software initiative

Technology Vision
In the FEA strategy the reference models play a central role. When an agency implements a change to its services, either a new capability, or a modification to an existing capability, the reference models are consulted for guidance. To achieve this goal the reference models must provide access to the appropriate information. 

How can we allow the agencies to consult these models in the most effective way possible?  
How do we maximize the likelihood that the right information will be made available and actionable for both people and computer applications?  
Semantic technologies are key enablers whose capabilities have already been proven in industrial settings.  In particular, Empolis and Intelligent Views have used Topic Maps to provide capabilities for concept based search, allowing search engines to organize information based on relevant topics rather than simply keywords.  The World Wide Web Consortium (W3C) has published the RDF standard for describing web resources, which enhances the capability provided by XML to organize information on the web.  Ontoprise uses semantic technologies to deliver semantic search capabilities that use automatic reasoning techniques to enhance search accuracy and coverage. OntologyWorks, CelCorp and Network Inference use semantic models to integrate disparate data sources, with different data schemas and organization. The DAML-S standard provides a way to describe web services so that service composition can be done on an as-needed basis, providing flexible and dynamic distributed web applications.  In this project we propose to bring these benefits of semantic technologies to the Federal Enterprise Architecture. 
We divide the kinds of access to information that needed to accomplish FEA goals into four levels:

1) Document Search

2) Capabilities Search

3) Component Re-Use
4) Dynamic Web Services Discovery and Orchestration 

Each of the access level is described below:

1) Document Search
The agencies who are implementing initiatives require access to the documents in the FEA itself.  This search is done primarily by people, to find documents for their own information, education and interpretation. A question at this level could take the form “what agencies provide a particular service?”
To some extent the first level of access can be provided by standard text-based search engines, but this technology is most applicable when a user knows some keywords about the target document they are searching for.  A more integrated approach, based on a semantic map of the corpus (as can be provided by Topic Maps), can give users more focused access to the material. This approach is being implemented by the FEA Topic Map project. For access levels beyond document search semantically consistent information about the logical relationships among the domain entities is needed.  The current Topic Map standard cannot represent this sort of information (e.g., constraints between concepts), but other semantic standards such as DAML+OIL, and the forthcoming OWL standard, can.  This will allow a reasoner to assist a user in a level 2 information access by determining what services relate to certain capabilities, and reasoning about how these services work together to support the desired capability. 
2) Capabilities Search  
An agency considering IT investment for a new capability needs to know whether similar capabilities exit. They may be in the form of business processes, data, or IT-components of other agencies.  This search is done by machines as well as people. Why machines? - Because the compatibility of IT and data resources cannot always be efficiently determined by humans. A question at this level could take the form, “Does any agency provide a capability that is needed for this proposed service?”  The response will be based on a logical combination of best practices for similar service offerings, as well as information about existing capabilities. Capabilities Search can also be used to provide advise and guidance based on its knowledge of business processes and business requirements.
3) Component Re-use 
The key benefit of Web Services is to allow applications to be constructed from re-usable components. Re-use of an existing capability, especially a data or IT capability, requires an agency to assess and configure capabilities at a semantic level to adopt and integrate them in their context.  To understanding business context each component supports reasoning over the content of the reusable assets is required.  The data is moved from one resource to another and the reasoning will be used almost entirely by computers. At this level, the system can determine the impact of replacing one service with another, and provide advice for the design of service architecture or business process as such changes are made. 
4) Dynamic Web Services Discovery and Orchestration.  
The most flexible way for an agency to re-use assets from other efforts would be to discover the services on a "just in time" basis.  This capability is envisioned as a "UDDI" standard for e-government initiatives.  Appropriate services are discovered by computers as they are needed.

Proposal Overview

In support of OMB requirements Semantic FEA Capabilities Manager project will be focused on improving the quality of agencies’ business cases (Exhibit 300) by providing them with:

· Project-specific guidance for completing forms (Exhibit 300 and Exhibit 53)

· Information on how their project must comply with the FEA

· Knowledge of what related initiatives exist, and candidate federal, state and local partners for their project

Furthermore, the project will provide OMB with the business management insights such as how OMB process is being followed, the reasons and patterns of conformance issues and how different projects may relate to each other.
Some questions business case authors may need to have answered are:

· Who can be candidate federal, state and local partners for my project?

· How do agencies integrate their business cases with FEA?

· How do agencies develop the credible commitments, risk mitigation, and foresight in contracting needed to develop successful business cases? 

· What are the new roles and relationships that central agencies, such as GSA, must explore to leverage government wide progress?

The project will implement level 2 and some elements of level 3 access described in the Technology Vision section. In designing Semantic FEA Capabilities Manager we have used the following assumptions.

Design Assumptions and Targets
1) Higher quality business cases will be attained by providing advice and guidance to people responsible for their creation. Guidance may vary depending on the type of the project.

2) Business logic, capable of guiding business case creation, will be expressed in FEA models

3) Information for identifying interrelationships and potential synergies between government initiatives (projects) will be collected as part of the business case submission. 

4) Exhibit 300 and 53 Forms may change over time due to:

· budget process changes 

· new and changing rules

5) The information that a form must collect may differ depending on:

· size of the project

· type of the project

· other factors, such as other initiatives in progress, etc.

6) For the creation of high quality business cases, the information detail that the answers to specific questions must provide may vary depending on:

· size of the project

· type of the project

· other factors

7) Interrelationships between different proposals (business cases) are likely to exist. When identified they will have an impact on the business case creation process by requiring:

· additional questions to be asked
· guidance provided
Proposed Capabilities
· Active Models

Expressing the FEA models in an accessible semantic format, enables I-TIPS II to leverage them by providing advice that will improve the process of business case creation and ensure high quality of submissions - a capability we call "Active Models"

· Dynamic Forms Broker

Business case development needs dynamic forms generation - a capability we call "Dynamic Forms Broker". This capability is different from the dynamic generation of presentation aspects of the form which we assume to be provided by E-Forms and call "Dynamic Form Generator"

· Business Case Constructor

A component is needed to guide users through the process of business case creation. This is similar to how Quicken walks users through a tax return preparation - a capability we call "Business Case Constructor"

· Decision Support Advisor

Associating data collected from business case submissions with the FEA models will provide information necessary to identify and suggest to business case developer potential linkages, partnerships, synergies and conflicts - -a capability we call "Decision Support Advisor"

· Analytics Broker

The combination of the FEA models and the associated business case data will also provide business management insights such as how OMB process is being followed, conformance issues, etc. - a capability we call "Analytics Broker"

Conceptual Design

To support "Dynamic Forms Broker", "Business Case Constructor", "Decision Support Advisor" and "Analytics Broker" capabilities additional modeling is needed to extend relevant FEA models to the level of detail sufficient for capturing knowledge and rules that will guide business case work.
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Figure 1: Conceptual Architecture of the Semantic FEA Capabilities Manager

Capability Cases

A Capability Case is a way to express aspects of a solution through stories of real (or envisioned) use within a business context. Capability Cases are a way to do requirements that allows business people, technical people and other stakeholders to identify with the emerging solution. Upstream from Use Cases they support the conversation about "what the system should be" as opposed to "how the system will work". Capability Cases are a way of "conceptualizing a system". Identifying capabilities early provides a means to talking about the major pieces of functionality of the system.  High level use cases are still important to contextualizing the process of nominating and creating Capability Cases. Detailed use cases can only be done when the nature of the system has been determined.
We plan to describe the functionality of FEA Semantic Capabilities Manager using the Capability Case template provided below. This work will be part of the solution definition that will be undertaken during Phase 1 of the project and further extended in Phase 2.
 Business Case Constructor

Table 1: Business Case Constructor 

	Capability Case : Business Case Constructor

	Intent
	Guide agencies through business case creation so that … <to be completed>

	Challenges
	How do agencies find federal, state and local partners?

How do agencies integrate their business cases with FEA?

How do agencies develop the credible commitments, risk mitigation, and foresight in contracting needed to develop successful business cases? What are the new roles and relationships that central agencies, like GSA must explore to leverage government-wide progress?

	Forces
	<to be completed>

	Desired Outcomes
	<to be completed>

	Solution Description
	<to be completed>

	Envisioned Stories
	<to be completed>

	Implementation Technologies /Products
	<to be completed>


Project Approach

Reference models are often written as rich text documents, relying on the capabilities of the designer who is implementing a service to interpret and enforce the tenets in the reference architecture.  The BRM and other FEA reference models are available in XML, providing more structure to this information, but still leaving much of the interpretation and validation of the reference model in the hands of the designer.  By representing the reference models in a semantic-rich language like RDF/S and OWL, much of the interpretation and enforcement of the reference model can be automated.  If successful, this can be developed into a "service architecture advisor", which checks proposed service implementations for compliance to the reference architecture, and in some cases, can even make recommendations about how the architecture can be built to comply better with the reference architecture or with other services that are already available. 

A version of the FEA Ontology Model has already been started and an example of the way capabilities are associated with WEB services is shown in the figure below. The model shows associations between services and capabilities, services to provided value and measures of effectiveness.
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Figure 2: FEA Ontology Model – Governance and Capability Model Fragment
An example of how an Ontology language can represent aspects of the above model is shown below:
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Figure 3: FEA Ontology Model – Some Classes

For the line of business “Legislative Management”, some examples of associations are shown below. Each association to services is made through the <has_services> construct.
<rdf:Description  rdf:about="#Legislative_Management">

<rdf:type><daml:Class rdf:about="#Line_of_Business"/></rdf:type

<has_services rdf:resource="#Proposal_Development"/>

<has_services rdf:resource="#Legislation_Tracking"/>
<has_services rdf:resource="#Legislation_Testimony"/>

<description>Legislative Management involves activities aimed at the development, tracking, and amendment of public laws through the legislative branch of the Federal Government.</description>

<line_of_business_of rdf:resource="#Support_Delivery_of_Services"/>

</rdf:Description>

Relationship with the Other Pilots

The Semantic FEA Capabilities Manager is a system accessible through WEB Services that will allow agencies, other governments, businesses, and citizens to make queries about the FEA model, find capabilities that support agency services and assess compliance of their agency business models and architectures with the FEA models. The relationship to other pilots is shown in the figure below:
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Figure 4: Relationship of the Semantic FEA Capabilities Manager to other Pilots
Work Plan

In order to achieve these goals, we propose a multi-phased work plan.
Phase I.  Translate FEA Models into Semantic Representation and Implement Initial Capabilities  

The key to providing rich semantic integration for e-government services is an ontology that takes advantage of the powerful constraint and relationship representation capabilities of an ontology language like OWL.  However, a great deal of semantic information about the federal enterprise is already being developed as part of the various FEA reference models. Thus a primary goal of the first phase of the project will be to leverage the reference models, as they become available, as a basis for a rich semantic model.  We will develop a method for translating the reference models (already available in XML) into a semantic-rich language like OWL.  We will then enhance this model with further knowledge about capabilities, constraints, etc. Finally, we will merge this knowledge with best practices results from other enterprise research efforts. We will build on the existing work that has been done with Topic Maps for interoperability where it is desirable and possible.
The resulting model will focus on the business case creation process and a description of the capabilities and services already provided by the agencies, with a goal of guiding business case construction and determining overlaps and redundancies in government services.  The applicability of this model will be demonstrated by showing how business case construction can be guided; it will also be demonstrated that existing and proposed government services can be analyzed for redundancy and reuse.  The type of search provided will be level (2) above. 

Capabilities implemented during this phase are Active Models, Business Case Constructor and Dynamic Form Generator. The solution will be exposed as a set of web services and integrated with e-Forms for dynamic rendering of forms and for data collection.

Phase II. Extend the Models and Implement Additional Capabilities
The ontology developed in Phase I will be further developed in two ways; to include more information about capabilities and services for more agencies, as well as detailed information about the semantic content of legacy data sources in some selected agencies.  This will allow level 3 accesses.  Solution developed during this phase will be able to critique a service offering with respect to its compliance to the reference models as well as how it can make use of service and data source that are already available. During this phase we will implement Decision Support Advisor and Analytics Broker.
Phase III. Operationalize and Enrich
Set up an ongoing maintenance process to keep the model up-to-date.  Include more information about data sources and other IT resources, to make the Business Case Constructor, Decision Support Advisor and Analytics Broker more comprehensive.  
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