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Contextual Knowledge is the Force Multiplier

Contextual
Knowledge

TXE1XE2
Warfighting Effectiveness = f(D + O+ M) X (S x L) o

rF

_ L: Leaders

O: Organization E1: Education
M: Materiel go- Experience

The Semantic Web will make Contextual Knowledge
abundantly available ... when?




Army Knowledge Management Capabilities
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Dimensions of Interoperability & Integration

Our interest lies here ’j
\{&\\ Community
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3 Kinds of Integration

0% - » 100%
Interoperability Scale



The Net-Centric Vision

= Power to the Edge: use information superiority as a combat
multiplier

* Move from producer-centric (TPED) to consumer-centric (TPPU)
focus on products and services

= Speed of Command: lightning fast access to information

« Move from stovepipes (tightly coupled systems) to adaptive,
networked information and services (loosely coupled systems)

= Self-Synchronization: contextually relevant information flows to
the correct locations as needed

- Warfighter gets the right information at the right time as quickly as
possible: intelligence, situation awareness, collaboration, logistics

Syntactic Structural Semantic
Data Information Knowledge In Context

',_t: e

Noise » Human Meaning
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Where we are Today...

Establishing 5= |BEEE
e Linguistic
the e BCKS
Framework

e Organizational
e Standards

« Portfolio Management




Semantic Interoperability - We Need it Now!

ARMY
CHALLENGES

End-to-End Agqility to identify Arming the Soldier
Interoperability and respond to with relevant and
changing threats timely knowledge

Between

Systems/Programs * Leader « Decision

« Within mission Development Superiority
threads (functional * Doctrine e Out-think the
areas) « TTPs enemy

* In joint & coalition
environments &
adaptability



Semantic Web Trajectory




Path to the Semantic Web

a Enable Reasoning/Proof Inference Engine

Full Ontology Language so OWL
Machines can Interpret the Semantics

Semantic Web
A

Security, Trust

Current Web
(Today)
A

“— “Digital Dial Tone”, Global Addressing HTTP, URLSs

 Anyone, anywhere can add to an evolving, decentralized “global
database”

» Explicit semantics enable looser coupling, flexible composition of
services & data.
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Engineering Where will the Services and
Challenge — / Shared Information Reside?

On the Soldier In the Ne/y In the Unit At the Hub At the Sanctuary

g -..":.-”

Information
Sharing
Rules

L
- Blue Force
~ Positions

~ Coalition Force -
Positions Positions -

B T St B e N O

Sharing Layer

Information
Sharing Layer

Information




Governance - Organizational

Draft Army Alignment with GIG ES Governance

Business Mission Area (BMA) Warfighting Mission Area (WMA)
DoD Lead: USD(C) | Army Lead: USA DoD Lead: CJCS | Army Lead: VCSA National Intelligence

Mission Area

Governance Governance
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S __ National Intelligence
' Information Assurance Technical Infrastructure

R Mission Area (NITMA)

Owner: Director, Information Assurance | Army Lead: CIO/G-6
Communications | Computing Infrastructure Core Enterprise Owner: ICSIS |
Owner: D, Architecture Owners'([a)r\{#f:oerrsn At Army Lead: In Work
Owner: D, Wireless | & Interoperability | Maha@ement |
Army Lead: CIO/G-6 Army Lead: CIO/G-6 Army Lead: ClIO/G-6
Governance
Enterprise Information Environment Mission Area (EIEMA)
DoD Lead: DoD CIO/ASD(NII) | Army Lead: CIO/G-6
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Governance - Portfolio Management

sireyn-0D
VSOA VSN
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et e e

SRG Members
* Denotes Advisor
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Governance - Ontologies

FY 2004 FY 2005 06
2 3Q 4Q 1Q 2Q 3Q 4Q 1Q

Content Management &
Taxonomy Strategy
(Phase 1)

Content Management &
Taxonomy Strategy

Completed
k Phase 2)

Aln Progress

Taxonomy Tool Selection

Workflow
Tool
Selection

POC: Ms. Marlu Vance
HQDA, CIO/G-6, GA & CKO
(703) 602-9635




A Notional View of Army’s Use of Taxonomies/Ontologies

{Levels 1-3) .

Warﬁghter Taxonom}r in Process

(Levels 4-8)

— MNavy Task
List

I' TRADOC | |r MEDCOM | I' b I' ) I' b
= l | | | |
; 1 1 1 1 |
2 [caLly | | |‘°~TEE‘ | | |
| | | | | | |

| y Xl X ) |

Or The Army Risks Developing a Fragmented Taxonomy with No Value to the Warfighter 15



The Use of Taxonomies, Ontologies, and Semantic Web

Technologies for AKO
— AKO Interface I

' i cessible Via i I i
My Benefits

Automated
orms (FCMP

Metadata
101

Content Owned and Managed
by AKO

Me%d ata

‘ Content Accessible to
AKO

Taxonomy / Ontology
Repository

~~~| AKO Managed
Content—  Other >

(Discoverable)

Army Content

(Discoverable)
Joint Content

AKO Owned
Content

Anything and
Everything

I Knowledge Accessible by AKO | 16
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Governance - Data Standards

DoD Net-Centric  /Comum

Searches metadata
catalogs to find data

D ata G O al S : Analyzes metadata to

Producer

Describes content
using metadata

determine context of data y Posts metadata in_
found ” catalogs and data in
shared space

Pulls selected

data based on
® Ensu re data |S = gpgqe(arlts;g;?;ng ; 3 Securi_ty.,SPervices” '
e Visible \ ' y
E \_\

- ggttgﬁ)agtg “% Shared Data
= Available Spacel .
e Understandable %‘rcv%bt&,_ '

> Metadata

'!“"’"h,, Registries

COl / Developer

e Trusted Stes§

|
- Interoperable s‘

e Responsive to users’ needs

-
o
[

e [nstitutionalize Data
Management

Posts to and uses
metadata registries to
structure data and
document formats for
reuse and
interoperability

Strategy enabled by COls, metadata, registries, catalogs and shared data spaces
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Governance - Data Standards

Gap Analysis and

Interoperability

Assessments

Interoperability

Register Data Establish and
Products \ Register Data

Products

Authoritative Sources,
Enterprise Identifiers, . Integrated
XML & Metadata Architecture

Development

Systems
Critical Business Transactions, Information Engineering
Exchange and Rules, Information 0% Processes
Meaning / Structure A
>
Form COls %
&
<
Purpose, Participants, Expectations /(‘Q

COI Relationships, Mission Area and Domain Leads, System Owners
Governance and Funding Requirements
18



Tools & Technology

= GIG BE — Ubiquitous, universal access to semantic
web

= NCES - Foundational layer of semantic web
services

= AKO — User population identified and maintained,;
provides services

= BCKS — Provides human interaction for semantic
knowledge now

19



Ft. Campbell

Ft. Stewart

Ft. Lewis

Ft. Polk

Ft. Richardson
Schofield Barracks
Ft. Wainwright

Ft. Bragg

Ft. Hood

Ft. Carson
Ft. Riley
Ft. Drum
Ft. Bliss
Ft. Benning
Ft. Eustis
Ft. Dix

Ft. Sill....

DISN (GIG-BE)

:-‘_i.s_'wr

Installation Information
Infrastructure
Modernization Program
(I3MP)

2004 - 2007




NCES - Foundational Layer of Semantic Web Services

Computer Interpret AKO
Services

Agent Ready

User Constraints Preference

Web services modeling
framework

Semantics Driven Web Services
Discovery

Semantics Driven Descriptions
of Data and Business Logic

Active Software Agent
Information Exchange
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Leveraging AKO for an Army At War

1.78 Million in Feb 2005

61,000

in JUN 2000 SN
I — 7

Number of KCC-S File

Downloads

8.7K in
Feb 2003

AKO Usage & Content Growth

Number of KCC File
C Downloads

Files in KCC

1.6 Million
in
Feb 2005

W

% Over 13.8 Million Instant Messages sent in February
% Many Collaboration Sites for GWOT — Arab Translators, USAR, NG, CID,

FRG’s, etc.

Supporting Our Army at War — Relevant and Ready !
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Machines can’t yet put knowledge into context...

..Not there yet, so...

|

Knowledge, today IS put mto' context
through human discussions.




Battle Command Knowledge System

Division

Division SPF Division
s SPF SPF
Division
SPF Division
L Division SPF
Division AU SPF Division
SPF Global SPF
s T SPE
I Corps upport Team
Division (et G Il Corps
SPF SRR VCEND Global SPF
Support Team NETCOM
Division Unit Knowledge -
SPF Network Integration ’
Cell Toolkit Developmen
V Corps Network Integration
SGloba\rlj_PF FORSCOM \ Cell
Divisi JrPort erg G3 CAC-T/
ivision
SPF b4 ‘
Division N( BCVALT S
~
SPF ~
Sensor
Command SPF ~ ‘
Institutional Army

SPF

Unit of ~
Action Support Maneuver ~ \
Team SPF ~ 7z Warfighte
~ < o 7 arfighter
S \ . .
Future Force ~ Warfighter /
7’ I
~ 7, nstitutional Army

Knowledge Networl
Integration Cell

BCKS
Integration
Cell

CG CAC
Deploy/Man

SGM
SPF

NCO Commission
1sG Global SPF e
S ompany Te: p Nat'l Sec
(;|FL |ys ¥ Vil Strategly SPF Knowledge >
obal SPF SPF Representation Services
PS - Support Team Cmd-Ldr Dev c2
SPF Sqd LdrYy  Soldier SPF o
SPF SPF
Theater Leader
Global SPF

Warrior Knowledge
Base Integration Cell

S1
S rt T
@ SPF upport Team

Military

‘Command/Staff School LL Y
Cog';n':and Global SPF eader Network Repositories
Support Team ntegration Cell = Repository
USAREUR LL Integration
CGSC/CAL Collection Support Team :
CGSC Inst SPF id Knowled Integration
SPE Solutions Generatiof} Support Team,
Unit AAR Network
Records
Mgt A i
AMEDD LL gt Agencies

Formal Explici

@ (Informal Formal Implici F Y 2 O O 6
Sources) Sources)




BCKS Integration with NCES

DoD Metadata Registry

-rNCES Services !
Discovery !
Security |
Storage ;
Collaboration 1
Messaging |
!L Global Access |

- Adaptive |
Leaders |

STAMIS and System-of-Record
Update Data Feeds

XML and OWL are the Common Language
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CSA & SecArmy recognized the need for
Semantic Interoperability and Knowledge
Transfer in GWOT

REVEUTEIET
AKM Strategy
as part of Army
Transformation

Sending more
soldiers to
cultural
training
(Incentives)

Sending more
soldiers to
language
training
(Incentives)

Solidified AKO
as an enduring
piece of Army
Transformation

Created CKO
position and
funded BCKS
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Situation Assessment

TECHNICAL MATURITY

There are many new tools,
but most mainstream
development, database,

Semantic Web
technology is
emerging

and middleware tools do
not build or exploit
ontologies now

However, it is
Army will not be on time for

bleeding edge substantial pilots
and evaluations

ARMY WILL TAKE A MEASURED APPROACH
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The Army Roadmap to the Semantic Web

Develop ontologies for the Semantic Web

* As part of COI efforts to define what information should be
shared, take the opportunity to generate semantic information
(metadata, description, etc) for use in generating ontologies

Develop new Semantic Web-based databases, systems
» Extend SOAs to include semantics (meaning)
* For databases and systems:

— Capture their semantics in RDF/S & OWL immediately as a
semantic conceptual model, then generate logical, physical
models

Enable legacy databases, systems to be Semantic Web-
based

* Do the database, systems have models (Entity-Relation,
Object-Oriented)?
— If so, make these models into ontologies using RDF/S,
OWL

— If not, analyze these & create ontologies for them

* Focus on unbundling & exposing specific high-value services
and data

28



Bottom Line

= The Army has a methodical approach and
roadmap to the Semantic Web

= Foundation is being laid

Legacy System Migration and New System Development

Governance Tools Training

= The Army will be implementing pilots and semantic
Interoperabllity en route to the Semantic Web

29
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