
April 28, 2006 Page 1

Status and Prospects

April 28, 2006

Presentation to:
Semantic Days 2006
Stavanger, Norway

Mills Davis
Managing Director

Project10X

SEMANTIC TECHNOLOGY
IN THE FEDERAL SECTOR



April 28, 2006 Page 2

MILLS DAVIS
202-667-6400 • mdavis@project10x.com

• Mills Davis is Project10X’s founder and managing
director for industry research and strategic
programs. He consults with technology
manufacturers, global 2000 corporations, and
government agencies on next-wave semantic
technologies and solutions.

• Mills serves as lead for the Federal CIO council’s
Semantic Interoperability Community of Practice
(SICoP) research into the business value of
semantic technologies. Also, he is a founding
member of the AIIM interoperable enterprise
content management (iECM) working group, and
a founding member of the National Center for
Ontology Research (NCOR).

• A noted researcher and industry analyst, Mills has
authored more than 100 reports, whitepapers,
articles, and industry studies.
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Topics

• Semantic technology in the Federal sector
– Quick overview of current status and prospects

• Semantic Wikis — for collaboration, information
sharing, knowledge management, and knowledge
computing
– Drill down into one area of current focus

• Pilot scenario: Federal information sharing
– One scenario where semantic technologies will add value
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Status of Semantic Technologies
in the Federal Sector

• Semantic technology is a central R&D theme across federal agencies
• More than 50 Federal agencies and departments are actively

engaged.
• Expenditures for semantic technology accelerating in DoD,

Intelligence, Security, and Life Sciences, and civilian agencies,
including increasing SBIR activity

• Ongoing pilot programs in enterprise architecture, net-centric
infrastructure, service oriented architecture, situation awareness,
intelligence, composite applications, emergency management,
logistics, compliance, content interoperability, knowledge
management, semantic search, semantic wikis, e-learning, in silico
research, simulation-based acquisition, robotics, decision support,
and other areas.

• Production deployments planned, but also gated by issues of
scalability, complex reasoning performance, reference knowledge
life cycle management, version control and change management,
trust, and simplification of user interface.
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Semantic Wave R&D:
Semantic technologies are a central theme across a broad array of

Federal research and development initiatives.
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Federal Agencies involved with Semantic Technologies:
Defense, Intelligence, Security, Law Enforcement, Life Sciences, Medicine,
Administration, Revenue, Health, Energy, Environment, Interior, Archives,

Budget, Acquisition, Human Capital, Electronic Government, Executive Offices,
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Semantic Applications Everywhere:
Customer-facing services, “smart” products & services, design & manufacture, research,

supplier-facing processes, infrastructure & integration, intelligence, security, risk, &
decision support



April 28, 2006 Page 9

Investing Across the Semantic Value Spectrum:
Different capabilities power different levels of return
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SEMANTIC WIKIS
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Semantic Wiki:
Emerging platform  for collaborative authoring, information sharing,

knowledge management, and knowledge computing
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Semantic Wiki Automation:
Train, Read, Write
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Semantic Wiki:
Capability Roadmap
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Stage-1.  Internet Wiki

•Link navigation
•Text search

Search &
Navigation

•Manual authoring, editing, reading
•Text and wiki syntax
•Roll-back
•Evolving to include all types of content – table, chart, diagram, image, audio,
video (370 formats…)
•Cleaner presentation
•Version histories

Collaborative
Authoring

•Web site
•Internet, intranet, desktop deployments
•Manual roles and security
•Multi-user access

Infrastructure

•Web-based environment for multi-user reading and writing / editing of
content
•Light-weight, easy to use
•Little or no training required

Development
DESCRIPTIONCAPABILITY
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Stage-2. Semantic Web (circa 2006)

•15-20 semantic wiki projects adding tags & annotations to content to create &
navigate a semantic layer
•Search and navigate via topic maps, search via clusters, categories, facets
•Context-sensitive UI
•Some semantic wikis provide limited inferences about content by reasoning
over RDF and OWL models.

Search &
Navigation

•Manual authoring, tagging, annotation of semantics and reference knowledge
•Several semantic wiki projects for group development and management of
ontologies for web-based information, including editing to achieve semantic
interoperability of ontologies, including upper level ontologies

Collaborative
Authoring

•3-layer web site (content– semantics– UI) using semantic web standards (RDF
& OWL)
•Semantics / policy-based roles and security
•Network appliances

Infrastructure

•Essentially manual collaboration environments for content and reference
knowledge development, using semantics to improve access to wiki content
through semantic search and navigation.

Development
DESCRIPTIONCAPABILITY
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Stage-3.  Knowledge Work Automation

•High quality user experience; Information in users context
•Semantic search and navigation across multiple wikis and external content sources;
Visual navigation via concept maps, information graphics, and other models
•Automate semantically-enabled content access
•E.g., Read body of knowledge/ information, to automate development of UI
providing semantic access via concept/ relationship structure

Search &
Navigation

•Automate content research functions: Train, Read, Understand, Write
•E.g., Automatically  read, interpret and report on 100 documents (or topics) in a
particular writing style.
•Automate semantic enablement & enhancement of content

Collaborative
Authoring

•Website, application server, P2P, tiered & mobile deployments
•Automate infrastructure mapping functions: auto-discovery and latent semantic
indexing of IT artifacts – data, systems, communications

Infrastructure

•Comprehensive automation of techno-social processes of knowledge work using
semantic technologies
•E.g., automate project life cycle research functions including auto-reading and
modeling of reference knowledge (such as policy, standards, documentation);
auto/semi-auto build ontology; also, auto reading issue-related information sources;
semantically harmonize different points of view

Development
DESCRIPTIONCAPABILITY
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Stage-4.  Knowledge Computing

•Question answering
•Decision support
•Smart behaviors

Search &
Navigation

•Automate content authoring:
•Automate knowledge modeling, ontology development, alignment, and
harmonization
•Knowledge-based computing — (e.g., life sciences in silico research;
intelligence sense making, data fusion, and scenario analysis; emergency
management and decision support)

Collaborative
Authoring

•Semantic agents and services
•Adaptive, autonomic, and autonomous behaviors
•Composite applications

Infrastructure

•Putting reference knowledge to work! E.g., Do-it-yourself applications and
data mash-ups; scalable executable reference knowledge; complex reasoning
and behaviors
•Automate composition and provisioning of functionality, data,  and services
(e.g., composite applications)
•Automate version control and change management

Development
DESCRIPTIONCAPABILITY
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PILOT SCENARIO:
FEDERAL 

INFORMATION SHARING



April 28, 2006 Page 19

Current Situation

• Annual spending on IT by the Federal government is
approximately $70 billion. Across government agencies, there
exist millions of web pages, databases, document repositories,
file systems, and records archives.

• For Federal agencies, discovery, understanding, and sharing of
information across organizational boundaries, lines of business,
and functions present a monumental challenge since
information sharing activities are fragmented, across multiple
agencies, information areas, and standards initiatives.

• Federal agencies sponsor and participate in a multiplicity of
programs that target sharing of information internally and
externally, e.g.: DOD, Intelligence Community, DHS, HHS, DOC.

• Several agencies have cross-agency missions requiring record,
document, and information sharing, e.g.: OMB, GSA, GPO,
NARA.
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Policy Guidance

• Congressional legislation, Presidential policies, and agency
directives establish requirements to categorize and share
information across organizational boundaries — with citizens,
business organizations, and other agencies of government at all
levels, both domestic and international.

• Office of Management and Budget (OMB) guidance regarding
the sharing of information requires agencies to: (a) harmonize
data resources, (b) categorize them for discovery, (c) expose
them as services for sharing, and (d) publish authoritative
information that will enable other agencies, levels of
government, industry, interested parties, and the public to find,
access, and understand this information.

• Agencies are instructed and graded on how well they
implement information sharing that is consistent with the
policy guidance and data reference model (DRM) set forth in
the Federal Enterprise Architecture.
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Role of Communities of Interest

• Information sharing policy guidance for civilian and defense
agencies lays emphasis communities of interest (COIs) as a
means to harmonize related areas of information across
organizational boundaries.

• A community of interest is a cross-organization, cross-business
line, and cross-function group of information producers and
consumers that needs to share information to accomplish
some mission, business, or social purpose. An example would
be a community of interest relating to geo-spatial
information.

• By definition, members of communities of interest are
collaborative bodies that do not report through a common
management and administrative structure. Focusing on
communities of interest recognizes the importance social
agreements and shared meanings (semantics) for effective
information sharing.



April 28, 2006 Page 22

Key Challenges

• How do we  empower communities of interest with
cost-effective collaboration environments,
governance processes, and lifecycle knowledge
management to enable their work?

• How do we knit together the work of various
communities to enable a larger fabric of cost-
effective Federal information sharing and access to
emerge?
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SICOP/SWIM
Semantic Interoperability Community of Practice

Semantic Wiki for Information Management Working group

Point of departure:
• Information sharing is a techno-social process.
• Shared understanding (semantic interoperability)

emerges organically and is sustained through active
involvement of interested communities.

• Approaches to information sharing directed top-
down have been tried repeatedly and have failed to
achieve the desired result.

• Goal of SICOP/SWIM is to give communities of
interest the tooling and best practices to build
trusted reference knowledge and manage it across
the entire lifecycle.
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SICOP/SWIM
Semantic Interoperability Community of Practice

Semantic Wiki for Information Management Working group

Strategy:
• Pilot test semantic wikis as a light-weight, easily used,

and extensible environment for cross-organizational
and community of interest collaboration, information
sharing, and knowledge management.

• Research and develop a semantic model-of-models that
interrelates standards efforts being developed and used
by different communities.

• Link together agency and COI based information
sharing initiatives and support business line initiatives
that require information sharing across multiple COIs
and organizations.
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DoD Net-Centric Data Strategy
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DoD Net-Centric Data Strategy
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Semantic Wiki Scenario:
COI develops & publishes reference knowledge

for net-centric information sharing
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Ten scenarios where semantic wikis add value

Intelligence Community exploring the use of blogs and wikis as
means for accelerating and improving collaboration and
intelligence assessment across constituent agencies and specialty
areas.

Intelligence
Community

National Information Exchange Model envisions integration of
information sharing across Justice, Intelligence, Homeland Security,
Transportation, Public Health, Emergency & Disaster Management
involving Federal, State, Local levels of government.

NIEM

Multi-decade efforts to standardize  vocabularies, taxonomies,
thesauri, and subject ontologies for life sciences, medical research,
and clinical use reaching stage where responsibility for curation
and ongoing  development must shift to research communities

Life Sciences
Medical
Health

Unified topic map access to corpus of IRS publications, FAQs
authored by multiple groups and separate locations. Quarterly
cross-organizational collaboration required to resolve differences.

IRS Integrated
Navigation System

Global ad hoc emergency response involving 150+ volunteers,
round the clock, use wiki to collect, organize, and share
information about survivors and relief needs. This collaboration
outperforms commercial news sources

Tsunami 2005
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Ten scenarios where semantic wikis add value

Proposals to NSF are peer-reviewed by 50,000 reviewers with
documents stored in 200 different repositories.  Non-invasive,
collaborative process needed to handle information requests that
fall outside of pre-established program areas.

National Science
Foundation

Peer-to-Patent experiment will explore peer review process
involving potentially hundreds of thousands of experts
collaborating to assess prior art and  evaluate patent claims before
award. Requires semantic wiki and new governance approaches.

Patent Office

9-month wiki-based process has three levels of participation:
steering group, designated agency representatives, and public
(over 600). Socialization of process results in well vetted
recommendations, enabling OMB to issue policy guidance.
Implementation will stress role of COIs in enabling sharing

FEA DRM 2.0

DoD strategy is to move from privately owned/stored data in
disparate networks and legacy systems/applications to a net-
centric enterprise information environment where both known
and unanticipated authorized users can publish and subscribe data
and services. Implementation stresses COI pilots.

DOD Net-Centric
Data Strategy
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So, what happens when you have
lots of web, lots of semantics,

& lots of social interaction with it?
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Semantic Wave 2006:
First comprehensive study of business applications

and markets for semantic technologies

(http://www.semantic-conference.com/semanticwave.html)


