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1 DAML Experiment Overview

1.1 Background

The DARPA Agent Markup Language (DAML) program began in August 2000. The focus during the remainder of 2000 and in 2001 was primarily on the definition and refinement of the language and on the development of initial prototype tools to facilitate the use of the language. Significant progress has been made in these areas. The DAML+OIL language has been accepted by the World Wide Web Consortium (W3C) as a starting point for the ultimate development and release of a Web Ontology Language recommendation by the W3C Web Ontology Working Group. Additionally, a large number of prototype DAML tools have been developed by both funded DAML researchers and by other interested technology early adopters. 

1.2 Focus

In 2002 the focus of the DAML program will shift from predominately independent language and tool development to the integration and refinement of these capabilities through an integrated demonstration and experiment, to be referred to as the DAML Experiment. The scope of the DAML Experiment will be designed to encompass as much of the previous DAML work as practicable and to provide feedback to the research teams to help in the further refinement of those efforts, as shown in Figure 1.
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Figure 1. The DAML Experiment in the context of the technology pyramid.

The DAML Experiment will be set in the context of providing capabilities to support the planning and execution of military operations.

The DAML Demonstration and Experiment Plan will be a living document that will be updated as key new information related to the plans for the Experiment emerge. This version (0.5) is intended to start the dialog among members of the DARPA DAML research team. Feedback from the DAML PIs is requested prior to 1 February and a new version of the Experiment Plan will be sent out prior to the DAML PI meeting on 12 – 14 February. There will be significant discussion of the Experiment Plan during the PI meeting, leading to another version of the Plan to be issued shortly after the PI meeting.

1.3 Goals

The DAML Experiment is intended to focus and demonstrate DAML technologies in the context of key military needs. The Experiment will be designed to stress the DAML technologies and to provide feedback to the various research teams to facilitate the continued maturity of the technology. A key component of the DAML Experiment will be the identification of metrics to measure progress in the development of relevant DAML technologies and the application of those technologies toward solving complex and difficult military problems. 

The DAML Experiment will also provide a showcase for DAML technologies to support future transition opportunities. It is particularly important for the DAML Experiment to show instances of how DAML provides the most effective technical approach to solving certain classes of problems.

1.4 Participants

Broad participation across the DAML research team is expected in the DAML Experiment. A request for updating each research team’s Indication of Work (IOW) in the context of the DAML Experiment will be sent out in early January, 2002. Responses will be used to identify how specific technology components will fit within the overall Experiment. The DAML Integration contractor, BBN Technologies, will have overall responsibility for the integration of technologies and the demonstration of the DAML Experiment. 

The DARPA Information Exploitation Office (IXO) develops sensor and information system technology and systems with application to battle space awareness, targeting, command and control, and the supporting infrastructure required to address land-based threats in a dynamic, closed-loop process. IXO leverages ongoing DARPA efforts in sensors, sensor exploitation, information management, and command and control, and addresses systemic challenges associated with performing surface target interdiction in environments that require very high combat identification confidence and an associated low likelihood for inadvertent collateral damage. The DAML Experiment will be designed to provide military functionality relevant to IXO goals and objectives.

The United States Joint Forces Command (JFCOM) J9 Experimentation Office has responsibility for the development of new military planning and execution concepts in support of Joint Vision 2020. The DAML Experiment will use the latest JFCOM J9 concepts as a template for specific functionality to be developed using DAML technologies.

The United States Pacific Command (PACOM) Operational Planning Team (OPT) is the key planning cell for operations in the Pacific theater. The OPT will review proposed DAML Experiment functionality and participate in demonstrations to make recommendations to ensure the effort is focused on satisfying real military needs.

1.5 References

The following references will be made available on the secure daml.org website. The JFCOM documents should be treated as For Official Use Only (FOUO). They can be used for reference purposes by members of the DAML Program but should not be distributed beyond this set of users. These references will be updated as new versions become available.

· Joint Vision 2020

· Rapid Decisive Operations, Concept of Operations, October 2001, USJFCOM J9

· Operational Net Assessment, Concept of Operations for MC 02, Version 1.0, October 2001, USJFCOM

· Operational Net Assessment, White Paper, September 2001, USJFCOM

· Adaptive Joint Command and Control, White Paper, 10 May 2001, USJFCOM J92

2 DAML Experiment Design

2.1 Requirements

The DAML Experiment will be developed to provide selected functionality relevant to the latest military planning and operations concepts being developed by JFCOM J9 in support of Joint Vision 2020. JFCOM is coordinating closely with Army, Navy, Air Force and Marine Corps concepts to ensure the resulting integrated concepts truly represent a joint approach. 

2.1.1 Rapid Decisive Operations

The most current military planning and operations concept is called Rapid Decisive Operations (RDO). The RDO concept is the USJFCOM experimentation vehicle for transformation and achieving Joint Vision 2020. This concept provides a construct for future joint operations and a framework for USJFCOM experimentation to develop recommendations for doctrine, organization, training, material, leader development, people, and facilities, as well as policy implementations. It provides a joint context for Service experimentation.
Rapid Decisive Operations is a concept for future joint operations (see Figure 2). A rapid decisive operations will integrate knowledge, command and control, and operations to achieve the desired political/military effect. In preparing for and conducting a rapid decisive operation, the military acts in concert with and leverages the other instruments of national power to understand and reduce the adversary’s critical capabilities and coherence. The United States and its allies asymmetrically assault the adversary from directions and in dimensions against which he has no counter, dictating the terms and tempo of the operation. The adversary, suffering from the loss of coherence and unable to achieve his objectives, chooses to cease actions against US interest or has his capabilities defeated.
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Figure 2. Rapid Decisive Operations

Figure 2 shows the three major components (Knowledge, Command and Control, and Operations) that make up Rapid Decisive Operations. The DAML Experiment will primarily focus on implementing prototype functionality in the Knowledge area, in particular, the Operational Net Assessment.

2.1.2 Operational Net Assessment

Knowledge-centric operations postulate that the more knowledge we can create and share about the adversary, the operational environment, and ourselves, the more we can focus our capabilities to produce desired effects with less risk of unintended consequences and more efficient expenditure of national resources.
Some of the key elements of Operational Net Assessment are:

· Key knowledge-centric component of RDO
· Identifies enemy elements of national power:

- Political

- Military

- Economic

- Social

- Information

- Infrastructure

· Treats enemy as system-of-systems

· Identifies causes and effects

· Identifies potential friendly actions

- Diplomatic

- Information

- Military

- Economic

· Builds effects to tasks linkages

· Weights relative impacts

· Focus at CINC and JTF level

2.1.3 Adaptive Joint Command and Control

The Adaptive Joint Command and Control (AJC2) concept is oriented at the operational level of war, with some linkages to the theater and strategic levels. The operational level of war is defined as “the level of war at which campaigns and major operations are planned, conducted, and sustained to accomplish strategic objectives within theaters or areas of operations.” More specifically, the concept is aimed at the Joint Force Commander. 

Although information superiority and emerging technologies will transform the joint force headquarters throughout the range of military operations, this concept concentrates on those headquarters formed for combat operations associated with the RDO integrating concept.

2.2 DAML Experiment Vision

The DAML Experiment will implement portions of capabilities described in the JFCOM Rapid Decisive Operations (RDO) concept of operations white paper. In particular, the Experiment will focus on the Knowledge aspects of RDO and specifically the functionality inherent in the Operational Net Assessment (ONA). Additionally, the primary focus of the DAML Experiment will be to implement functionality in support of the operational military commander. However, information in the ONA also has application to national policy making and non-DoD statecraft.

While the main focus for the DAML Experiment will be in implementing functionality relative to the ONA, some functionality in the AJC2 area may also be implemented to demonstrate the impact of feedback from ongoing operations back into the continuing ONA process.

2.2.1 Ontologies

The DAML Experiment will use multiple, distributed ontologies to represent the complex set of knowledge related to the ONA process. The ontologies will be generic in nature, representing general capabilities that are representative of any potential adversary. Specific instance data will be created for these ontologies to represent detailed information for a particular enemy. The DAML Experiment will use Afghanistan, as it existed under Taliban rule, as the specific enemy because a very large amount of data is available at the unclassified level and there are no political sensitivities that will have to be considered since the US is already at war against that regime.  It will also use various agents to perform operations across the information in the distributed ontologies. Once the basic knowledge is represented as ontology instance data, it is likely that many different agents can be developed to perform functions useful to the overall ONA process.

The DAML Experiment will develop ontologies to represent information about enemy elements of national power. As expressed in the JFCOM J9 concept of operations for ONA, the elements of national power are expressed in terms of political, military, economic, social, infrastructure, and information systems (PMESI2). A notional ontology for the elements of national power is shown in Figure 3. Each of the six elements of national power are represented as top-level nodes and the infrastructure node is show in some additional detail. 

Note that there are datatype properties in the notional ontology to represent values. The values assigned to specific instance data are intended to represent the intrinsic value that the enemy leaders would assign to their own assets. Of course, these values will actually be assigned by US analysts, but they still represent the best estimate of the value of each specific node to the enemy. Again, the intent is for the ontologies to be generic so that they can represent any enemy and for the instance data to be assigned based on a specific enemy, in this case the instance data will be related to Afghanistan. For example, the class Bridge may contain many different specific bridges as instance data. 

The notional ontology show in Figure 3 was created using VisoDAML to provide an easy way to visualize the nature of the ontology. However, the use of DAML ontology editing and visualization tools will be an important aspect of developing and maintaining the ontologies that will be needed to fully express the complex nature of these concepts.
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Figure 3. Notional ontology representing enemy elements of national power.

In addition to the ontologies representing the enemy elements of national power, there will be ontologies that represent friendly capabilities in the areas of diplomatic, information, military, and economic (DIME) options that could be brought to bear to influence an adversary’s perception, decision-making, and will. These generic ontologies will also be instantiated with instance data and contain datatype properties to allow values to be assigned to candidate actions that might be taken against specific enemy nodes. The assigned values will be in the context of how much that action contributes in support of specific national foreign policy objectives, regional goals and security issues, and the commander’s military objectives. Ontologies will also be used to represent these national and military goals and objectives. The DAML research team will have opportunities to conduct knowledge acquisition with both JFCOM and PACOM domain experts.

The resulting sets of information will be represented in a very complex, multi-dimensional space that lends itself well to the use of DAML to express these ontologies. Figure 4 provides a notional view of the complex interactions between the distributed ontologies.

In the real-world use of ONA capabilities, the various experts and analyst would be located at different agencies and commands. For example, the military experts would likely be located at the CINC and Joint Task Force commander level, which may not be co-located. The experts to evaluate enemy political, social and economic issues will probably be located in separate agencies and locations. The use of DAML, which is inherently web-based and distributed, should be a particularly good fit in developing ontologies that will be supported in such a distributed fashion.
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Figure 4. Ontologies will represent Operational Net Assessment information.

2.2.2 Instance Data

It is likely that the bulk of the ontology development work will initially be accomplished by researchers who are experienced in that field, but with advice from the military domain experts. This is not too much different from the idea of having experienced computer programmers develop the source code to solve a particular problem, but having domain experts provide the concepts and requirements for those programs. At some point the tools for ontology development will become easy enough to use so that non-experts will be able to simply and quickly create complex ontologies. However, that is not a specific objective of the DAML Experiment. On the other hand, it is essential that military, and other, users of the functionality be able to easily input, edit and view instance data. It is also desirable for military users to be able to interact with the instance data directly via a web browser without the need for any specific application software to be loaded on their computers. There may be several approaches to managing instance data that emerge from the overall DAML research effort. One initial approach will be to use Microsoft Active Server Pages (asp.net) technology to create forms that are linked to the ontologies. These forms will make it easy for users to type in and view instance data directly via their web browsers. 

2.2.3 Agents

Once the ontologies have been created and populated with instances data relative to Afghanistan elements of national power and friendly capabilities to impact the enemy, a variety of agents will be developed to perform complex functions using the information stored in the distributed web-based ontologies. One of the first agents that will be developed as part of the DAML Experiment is an agent to roll up and apply a complex algorithm to the values that have been assigned to the enemy and friendly capabilities. The output from this agent will be a prioritized list of candidate actions that relate potential targets and the resultant degree of achievement of national policy goals. Versions of these algorithms are available for use with the DAML Experiment that were developed under the Adaptive Courses of Action (ACOA) ACTD.

Another agent that will be explored for development is a sensitivity analysis agent. This agent would work across the stored ontology data and run experiments to identify the most sensitive enemy nodes and candidate friendly actions where relatively small changes in the assigned values would result in significant changes in the overall priority of actions to be taken. This information would be provided to the military users as a prioritized list of sensitive nodes and allow the military commander to direct his analyst to pay careful attention to the values assigned to those nodes.

It is likely that a large number of agents designed to help the military commander in the decision making process will emerge through interaction with the military users at JFCOM and PACOM. Only a limited number of agents will be implemented directly under the DAML Experiment effort; however, this should provide fertile ground for future transition opportunities.

2.3 Approach

The DAML Experiment will be implemented using an incremental, phased approach involving research, software development, integration, demonstration and experimentation to achieve the Experiment goals. The process to be used in developing the DAML Experiment is called the Integrated Feasibility Experiment (IFE). The IFE process is an evolutionary development from the Integrated Feasibility Demonstration (IFD) process that has been successfully used on many previous DARPA projects. 

The DAML Experiment will leverage technology developed by DAML Researchers and military planning and execution concepts developed by the US Joint Forces Command Experiment Office (JFCOM J9). The US Pacific Command Operational Planning Team will also provide guidance and recommendation on the DAML Experiment functionality to ensure it meets real military needs. This process is show in Figure 5.
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Figure 5. DAML Experiment process

The DAML Experiment will implement selected functionality into an operational prototype based on the ideas expressed in the Rapid Decisive Operations concept of operations. A notional view of the DAML Experiment is show in Figure 6. 
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Figure 6. DAML Experiment functionality concept

The DAML Experiment will be designed to use DAML technologies that have been developed over the past year. The following list provides a general breakout of these DAML technologies:

· Ontology creation
· Ontology population

· Ontology translation

· Presentation

· Verification

· Query

· Security

· Services

· Reasoning

· Agents

The process of updating each DAML research team’s IOWs will support a mapping of individual work efforts into the specific components of the DAML Experiment. Discussions at the DAML PI meeting will allow further refinement of which, and how, technology efforts will time-phase into the DAML Experiment.

2.4 Technology Integration Experiments (TIEs)

Several TIEs are being considered to expand the core DAML Experiment by linking it to other related military planning systems. Preliminary experiments have already commenced with some of the below activities which will be extended to create the TIE. Candidate TIEs include:

· Battlespace Infosphere (JBI) (Air Force Joint and Rome Lab)

· Foreign Clearance Guide (Air Mobility Command and Rome Lab)

· Navy Expeditionary Sensor Grid (SPAWAR and NWDC)

· CINC 21 ACTD (PACOM, ONR and DARPA/DISA Joint Program Office)

· Lessons Learned (Naval Warfare Development Center and Navy Research Lab)

2.5 Schedule

	Description
	Jan 02
	Feb 02
	Mar 02
	Apr 02
	May 02
	Jun 02
	Jul 02
	Aug 02
	Sep 02
	Oct 02
	Nov 02
	Dec 02

	Publish Experiment Plan
	X
	X
	X
	
	
	X
	
	
	
	
	
	

	Request IOW updates
	X
	
	
	
	
	
	
	
	
	
	
	

	Receive IOW updates
	
	X
	
	
	
	
	
	
	
	
	
	

	DAML PI Meeting
	
	X
	
	
	
	
	
	
	
	
	
	

	Integration
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Demonstrations
	
	
	
	
	X
	
	
	
	X
	
	
	

	Users Manual 
	
	
	
	
	X
	
	
	
	X
	
	
	

	Experiments
	
	
	
	
	
	X
	
	
	
	X
	
	

	Test Reports
	
	
	
	
	
	
	X
	
	
	
	X
	

	Final Report
	
	
	
	
	
	
	
	
	
	
	
	X


2.6 Integrated Feasibility Process

The Integrated Feasibility Experimentation (IFE) process is designed to incrementally test and validate (or refute) program hypotheses and concepts in an operational setting. The strength of the IFE methodology is its support of a "scientific” development process. Frequent exposure to experimental results provides the developers with a constantly updating point of reference, allowing them to gain an understanding of what is required and what is possible - rather than merely what is believed today. The IFE process also allows for the incremental insertion, test and evaluation of the emerging technologies as they become available for operational use. These direct interactions with new technologies and their developers enhances the end user confidence, encouraging them to “buy into” the technology - including providing the resources to participate in the test and feedback process as the DAML technologies evolve. This is very important for DAML since the goal is to develop and evolve technologies that developers and end users will accept while significantly reducing (but, realistically, not eliminating) risks.

For the end user, the IFE process allows assessment of the impact of new technology on current policies, procedures, and organizational relationships. Through exposure to developing technology, the user can develop transition strategies for integrating the technology into the operational environment. For developers, the IFE is an opportunity to observe how end users interact with the system, as well as to learn end user expectations and operational limitations to the assimilation of new technology. Developers benefit from a refined set of functional requirements, insights into the human-computer interface, and an understanding of how the technology must fit into an existing operational environment.

A series of planned experiments (referred to as Milestone Validation Experiments or MVEs) will be run following component integration. The experiments will consist of tests conducted by the technologists, white-board experiments, and operational user experiments. All will serve to support or refute the hypotheses proposed prior to the IFE.

2.7 Metrics

The DAML Experiment will identify and measure key metrics to show progress throughout the timeline of the Experiment in applying DAML technologies to solve important and difficult military problems. A working group will be organized to initially meet during the DAML PI meeting in February to identify the most significant set of metrics related to the DAML Experiment.

2.8 Configuration Management

The DAML Experiment will employ an optimistic approach to software version control. The DAML Experiment will involve a rapid prototyping R&D environment that involves software developed by many different research contractor teams and possibly by others who may participate through the public open source web site. Since only a small team of software integrators is required, they will be allowed to work concurrently on various copies of specific software artifacts and collaboratively merge their work into an integrated version of those artifacts. This type of concurrent development optimizes the speed at which development can proceed. We will rely on collaborative efforts (of the small team) to resolve any conflicts.

Our approach uses the default model of CVS (known as "unreserved checkout"). In this model, developers may edit their own "working copy" of a file simultaneously. The first person to commit changes has no automatic way of knowing that another has started to edit the same file. All developers must perform an "update" prior to a "commit" to pick up modifications checked in since their last update. This is not expected to be a problem due to the small, coordinated nature of the software integration team. For each software module, the developer will be responsible for modifications, testing, and entering CVS updates. The master software development repository will be at the DAML Laboratory located at BBN Technologies. CVS can provide change metrics and audit trails by associating ID and dates with all changes. 

2.9 Risks

Based on inputs from scheduled weekly teleconference meetings, the integration team will review technology, schedule, and budget risks. At the time, risk mitigation strategies will be discussed and implemented as appropriate. Approaches implemented will be posted to the project web site (https://www.daml.org).

	Risk
	Mitigation Approach

	Difficulty in creating ontologies that express complex military concepts.
	DAML ontology developers work closely with military domain experts.

	Difficulty linking distributed ontologies into a system-of-systems. 
	Involve ontology translation efforts early. Establish ontology common usage policy.

	Difficulty in developing ontology search and viewing tools that are easy for non-technical users.
	Focus on making user tools available via web browsers.

	Difficulty in applying reasoning to weigh military options.
	Initially use algorithms resident in agents. Apply DAML logic/rules to ontologies as they become available.


2.10 Experiment Environment and Tools

2.10.1 DAML Laboratory

The DAML Experiment will be integrated in the DAML Laboratory located at BBN Technologies in Arlington, VA. Participants in the DAML experiment will be given accounts on a server. SSH

will be the only way to log into the server. All participants will have ample space to store software and have access to programs and tools for testing and demonstrating their software.  Besides the SSH protocol, we will also allow CVS access, mIRC access, SFTP and SCP (Secure Copy) into the Server. A webserver will also be loaded on the server for http/https access.

2.10.2 The following hardware and software assets are available:

· 4 Sun workstations (2 Ultra 5, 2 Sparcstation 20)

· CVS version-control and build scripts -- CVS version 1.10.

· 1 Sun server (Ultra 1)

· Daml.org email server to facilitate the passing of messages between team members

· 1 Linux server (Dual 900 Mhz, 1GB RAM)

· Web site for dissemination and access to DAML products, information, and results -- using Apache web server with Tomcat (to support Java servlet and JSP technologies) and MySQL server.

· 1 Macintosh G4 workstation (500 Mhz, 256 MB RAM)

· 2 Windows 2000 workstations (933 Mhz, 512MB RAM)

· .NET development environment -- Visual Studio.NET beta 2

· Microsoft SQL Server

· 1 Windows 2000 .NET Server (933 Mhz, 512MB RAM)

· Wireless Access Point and WaveLan cards to support wireless LAN access

· BoxLight MP-37t Projector and Extron Video Switch for presentations and demos

· Software package to support DAML Lab access -- FSecure 4.0.

· Development environment for Palm devices -- CodeWarrior.

2.11 DAML Team Coordination

2.11.1 Weekly team meetings 

Due to the distributed nature of the DAML team, weekly status meetings (via teleconference or when necessary and as feasible, in person) between team members are planned. These meetings will review technical progress and milestone completion progress. 

2.11.2 Scheduled Demonstrations 

Formal demonstrations and evaluations of the evolving DAML Experiment will be scheduled in May and September of 2002. Ad hoc demonstrations will occur frequently during the development of the Experiment.

2.11.3 Web Access 

Access to the DAML Experiment functionality from a military user perspective will be provided via web access to facilitate easy interaction, evaluation and feedback by military participants.

A section of daml.org will be dedicated to information, descriptions of team work efforts and schedules related to the DAML Experiment.

2.11.4 DAML Research Team

The table below lists the members of the DAML research team and is taken from the daml.org web site. After the new 2002 IOWs are received, this table will be updated to reflect the specific work that team members will be doing in the context of the DAML Experiment.

	BBN, John Flynn, Mike Dean, Dave Rager, Brandon Amundson, Kelly Barber 
http://www.daml.org/projects/integration/ 
	Integration and Transition, TIC/IA experienced and will extend that model to DAML 
	IOW

	Booz-Allen and Hamilton, Mark Neighbors, Richard Julien, Dr. Daniel Z. Zanger, Mike Aube, Susan Post 
http://www.davincinetbook.com:8080/ 
	Services for DAML - Develop DAML describing web services and apply it at a sub-HTML document level and apply the services in a Personal Information Agent as a trial application 
	IOW

	Bowie State University, Prof. David Anyiwo 
	Building the DAML Electronic Commerce Domain 
	IOW

	CMU, Dr. Katia Sycara, Dr. Terry Payne, Joseph Giampapa 
Nokia Research Center, Ora Lassila 
http://www.daml.ri.cmu.edu 
	Agent Services for DAML - DAML ontologies and tools for advertising, requesting and discovering agent services, as well as advertisement authoring tools and matchmaking algorithms for middle agents 
	IOW

	Cycorp, Dr. Doug Lenat, Dave Gunning, Stephen Reed, Daniel Mahler, Fritz Lehman 
	Ontology Interpretation Tool, Ontology Elaboration Tool and Ontology Translation Tool which intelligently interpret, elaborate, and translate locally defined DAML ontologies and connect them globally to semantic content throughout the DAMLized Web. 
	IOW

	DRC, Lee Lacy, Marti Hall 
http://orl01.drc.com/daml/ 
	Computer-Aided Knowledge Engineering: DAML markup tool for simulation Computer Generated Forces (CGF) behaviors 
	IOW

	GRCI, Lewis Hart 
http://grcinet.grci.com/maria/www/CodipSite/codip.html 
	Components for Ontology Driven Push - Ontology tools for manipulation, semantic intersection of multiple ontologies, and message fact translation 
	IOW

	ISI, Dr. Pedro Szekely, Dr. Bob Neches, Dr. Martin Frank 
http://www.isi.edu/webscripter/ 
	WebScripter - tools for composing ontology-enabled web services for the ordinary end-user - enabling end users to quickly and easily construct useful reports (few minutes using a five page manual) 
	IOW

	Lockheed Martin Management and Data Systems, Dr. Paul Kogut 
Lockheed Martin Advanced Technology Center, Dr. Prasanta Bose 
Versatile Information Systems, Dr. Mitch Kokar, Dr. Ken Baclawski 
Kestrel Institute, Dr. Stephen Fitzpatrick 
http://ubot.lockheedmartin.com/ 
	UML-based ontology toolset - ontology definition, an ontology consistency checking tool, and UML-to-DAML compliant translation tool. Propose to field test in a NIMA agent-based architecture project or on Cyber Intel News (CIN), an existing deployed product of LM M And DS 
	IOW

	MIT, Tim Berners-Lee, Prof. Lynn Andrea Stein, Dan Connolly, Prof. David Karger, Danny Weitzner 
	Semantic Web Concept by the World Wide Web Consortium leaders 
	IOW

	SRI, Dr. Jerry Hobbs, Dr. Pat Lincoln 
http://www.ai.sri.com/daml/ 
	Knowledge creation tools to enable description of contents and capabilities of web sites, programs, sensors, and other computational entities 
	IOW

	Stanford University, Prof. Gio Wiederhold, Dr. Stefan Decker 
University of Karlsruhe, Prof. Rudi Studer, Siegfried Handschuh 
http://www-db.stanford.edu/Ontoagents/ 
http://www.aifb.uni-karlsruhe.de/WBS/daml/ 
	OnTo Agents, Enabling intelligent agents on the Web - developing infrastructure components: OnTo Agents webpage annotation tool, an ontology articulation toolkit, and inference system, demonstrating the capability in a logistics application, an OnToCargo-Agent for scheduling freight transport using annotated web pages 
	IOW

	Stanford University, Knowledge Systems Laboratory, Prof. Richard Fikes, Dr. Deborah McGuinness, Dr. Sheila McIlraith 
University of Manchester, Dr. Ian Horrocks, Prof. Carole Goble, Dr. Robert Stevens 
http://www.ksl.stanford.edu/projects/DAML 
http://www.ksl.stanford.edu/software/chimaera 
http://www.ksl.stanford.edu/software/OKBC 
	Tools for DAML-based services, document templates, and query-answering - a DAML-enabled web services capability, a template-based document authoring capability, and DAML-based query-answering capability 
	IOW

	Teknowledge, Dr. Bob Balzer, Dr. Neil Goldman, Dr. Marcello Tallis 
http://mr.teknowledge.com/daml/ 
	Semantically Grounded Briefings - a briefing associate as an extension of PowerPoint as both a consumer and a producer of briefing content. Semantic annotation tools implemented in PowerPoint by end users 
	IOW

	Teknowledge, Adam Pease 
Ontology Works, Joshua Engel 
http://projects.teknowledge.com/DAML/ 
	Agent Semantic Communications Service - a search service capable of coping with the semantic heterogeneity of the web. Potential transition path to the financial community by TekPortal, an existing commercial product for financial information portal 
	IOW


	UMBC, Prof. Tim Finin 
MIT Sloan, Prof. Benjamin Grosof 
JHU/APL, Dr. James Mayfield, Paul McNamee 
http://daml.umbc.edu 
	Tools for Info annotation, sharing, and retrieval - DAML.org as a vertical portal and testbed, integrating agents and the web, and interaction with knowledge-based and rule-based reasoning languages 
	IOW

	University of West Florida, Dr. Patrick Hayes 
	An extended model theory for 'semi' public pages based on notions of access, and semantic responsibility 
	IOW

	Yale University, Prof. Drew McDermott 
BBN Technologies, Dr. Mark Burstein 
Kestrel Institute, Dr. Doug Smith 
http://www.cs.yale.edu/~dvm/daml/daml.html 
	Automatic tools for mappings between ontologies - exploring concepts of theory morphism, equation solving to develop ontology translation services 
	IOW
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