
Mr. Gary L. Winkler
Principal Director

Governance, Acquisition and
Chief Knowledge Officer

Joseph.K.Lee@us.army.mil



Mr. Joseph K. Lee, Jr.
Deputy Principal Director

Governance, Acquisition and
Chief Knowledge Officer

Joseph.K.Lee@us.army.mil

sensor.mov



3

Contextual Knowledge is the Force MultiplierContextual Knowledge is the Force Multiplier

Warfighting Effectiveness Warfighting Effectiveness == ff(D + O(D + O + M)+ M) xx (S (S xx L)L)T
TxxE1E1xxE2E2

D: DoctrineD: Doctrine
O: OrganizationO: Organization

M: MaterielM: Materiel

S: SoldiersS: Soldiers
L: LeadersL: Leaders
T: TrainingT: Training

E1: EducationE1: Education
E2: ExperienceE2: Experience

Contextual 
Knowledge

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

The Semantic Web will make Contextual Knowledge 
abundantly  available … when?
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Army Knowledge Management CapabilitiesArmy Knowledge Management Capabilities

Information 
and 

knowledge 
in context

Excellent

Excellent

Above 
Average

Average +

“Self-Scored”
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Dimensions of Interoperability & IntegrationDimensions of Interoperability & Integration

Enterprise

Object

Data

System

Application

Component6 Levels of In
teroperabilit

y
Our interest lies here

Community

3 Kinds of Integration

0% 100%
Interoperability Scale
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The Net-Centric VisionThe 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
Information

Run84

ID=08
NULL

PARRT

ACC
ID=34

Data

e

5
&

#

~

Q
ü

@

¥

¥

Æ�

Å

¥

Noise Human Meaning

Knowledge in Context

Tank
VehicleLocated at

Semi-mountainous terrain
obscured

decide

Vise maneuver
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Where we are Today…Where we are Today…

Establishing
the

Framework

T
R
A
I
N
I
N
G

• Organizational

• Standards

• Portfolio Management

• Organizational

• Standards

• Portfolio Management

G O V E R N A N C E

T
O
O
L
S

• GIG BE

• NCES

• AKO

• BCKS

• GIG BE

• NCES

• AKO

• BCKS

• Cultural

• Linguistic

• BCKS

• Cultural

• Linguistic

• BCKS
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Semantic Interoperability – We Need it Now!Semantic Interoperability – We Need it Now!

ARMY
CHALLENGES

ARMY
CHALLENGES

• Between 
Systems/Programs

• Within mission 
threads (functional 
areas)

• In joint & coalition 
environments & 
adaptability

• Decision 
Superiority

• Out-think the 
enemy

End-to-End 
Interoperability

Agility to identify 
and respond to 

changing threats

Arming the Soldier 
with relevant and 
timely knowledge

• Leader 
Development

• Doctrine
• TTPs
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S
E
M
A
N
T
I
C

W
E
B

Semantic Web TrajectorySemantic Web Trajectory

Semantic Interoperability

(Today)

Time

Pilot
Pilot

Pilot

Pilot
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Path to the Semantic WebPath to the Semantic Web

“Digital Dial Tone”, Global Addressing HTTP, URLs

Syntax, Transmission XML

Structure XML Schema

Expose Data & Service Semantics RDF/RDF Schema

Enable Reasoning/Proof Inference Engine

C
ur

re
nt

  W
eb

Se
m

an
tic

 W
eb

Se
cu

rit
y,

 T
ru

st

OWLAdd Full Ontology Language so 
Machines can Interpret the Semantics 

(T
od

ay
)

(Next Year)

(Next Week)

(Tomorrow)

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

• Explicit semantics enable looser coupling, flexible composition of 
services & data.
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On the SoldierOn the Soldier In the UnitIn the UnitIn the NetIn the Net At the SanctuaryAt the SanctuaryAt the HubAt the Hub

11

XMLG
ua

rd

In
fo

rm
at

io
n 

Sh
ar

in
g 

La
ye

r

In
fo

rm
at

io
n 

Sh
ar

in
g 

La
ye

r

XML

Information Sharing Layer

Guard

G
ua

rd

Guard

XMLRed Force
Positions

Blue Force
Positions

Coalition Force
Positions

SOF
Positions

Information
Sharing 

Rules

JSOTF

Engineering 
Challenge

Engineering 
Challenge

Where will the Services and 
Shared Information Reside?
Where will the Services and 
Shared Information Reside?
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Governance - OrganizationalGovernance - Organizational

Governance

Business Mission Area (BMA)
DoD Lead: USD(C) | Army Lead: USA
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Governance

Warfighting Mission Area (WMA)
DoD Lead: CJCS | Army Lead: VCSA
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Information Assurance
Domain

Owner: Director, Information Assurance | Army Lead: CIO/G-6

Communications

Owner: D, Wireless | 
Army Lead: CIO/G-6

Computing Infrastructure
Owner: D, Architecture 

& Interoperability | 
Army Lead: CIO/G-6

Core Enterprise 
Services

Owner: D, Information 
Management | 

Army Lead: CIO/G-6

Governance
Enterprise Information Environment Mission Area (EIEMA)

DoD Lead: DoD CIO/ASD(NII) | Army Lead: CIO/G-6

National Intelligence 
Mission Area

DoD Lead: USD(I) | 
Army Lead: G-2

Governance

In Work

In Work

Governance

National Intelligence 
Technical Infrastructure 

Mission Area (NITMA)

Owner: ICSIS | 
Army Lead: In Work

Draft Army Alignment with GIG ES Governance
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ASA(ALT)

ASA(C
W)

ASA(FM&C)

ASA(I&
E)

ASA(M
R&A)

DARNG

CAR
DASA(B)*

Asst
. G

-3

G1 G2 GC
ACSIM

G8G6G4G3 DPAE*

U
SA

VC
SA

C
o-C

hairs

SRG Members
* Denotes Advisor

Governance – Portfolio ManagementGovernance – Portfolio Management

The Corporate decision-making body for the Army



14

Governance - OntologiesGovernance - Ontologies

FY 2004 FY 2005 06

1Q4Q3Q2Q1Q4Q3Q2Q1Q

Content Management & 
Taxonomy Strategy 

(Phase 1)

Content Management & 
Taxonomy Strategy 

(Phase 2)

Taxonomy Tool Selection

Workflow 
Tool 

Selection

Legend
Start, 

Completed

In Progress

POC:  Ms. Marlu Vance
HQDA, CIO/G-6, GA & CKO

(703) 602-9635
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A Notional View of Army’s Use of Taxonomies/OntologiesA Notional View of Army’s Use of Taxonomies/Ontologies

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



16

Content Management

AKO Interface

Security/IA

AKO Provided Processes
AKO Owned and Managed

Personalization Collaboration

WorkflowSearch

Accessible Via AKO
My Finance My Education

My BenefitsMy Medical
Automated 

Forms (FCMP)

Metadata
for 

Content Owned and Managed
by AKO

Taxonomy / Ontology 
Repository

Metadata
for 

Content Accessible to
AKO

AKO Managed 
Content

(Discoverable)
Army Content

Other (Discoverable)
Joint ContentAKO Owned 

Content

Public Assets via WWW

Anything and
Everything

IndustryAcademia

Knowledge Accessible by AKO

The Use of Taxonomies, Ontologies, and Semantic Web 
Technologies for AKO

The Use of Taxonomies, Ontologies, and Semantic Web 
Technologies for AKO
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DoD Net-Centric 

Data Goals:

• Ensure data is: 
• Visible
• Available
• Understandable
• Trusted
• Interoperable
• Responsive to users’ needs

• Institutionalize Data 
Management

Ubiquitous
Global 
Network

Metadata
Catalogs

Enterprise &
Community

Web 
Sites Application Services

(e.g., Web)

Shared Data
Space

Metadata 
Registries

Security Services
(e.g., PKI, 

SAML)

Consumer

COI / Developer

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

ProducerSearches metadata 
catalogs to find data

Analyzes metadata to 
determine context of data 
found

Pulls selected 
data based on 
understanding 
of metadata

Describes content 
using metadata

Posts metadata in 
catalogs and data in 
shared space

Strategy enabled by COIs, metadata, registries, catalogs and shared data spaces

Governance – Data StandardsGovernance – Data Standards
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Governance – Data StandardsGovernance – Data Standards

COI 
Interoperability

Register Data 
Products

Create Common Vocabulary

Form COIs

Purpose, Participants, Expectations
COI Relationships, Mission Area and Domain Leads, System Owners

Governance and Funding Requirements

Critical Business Transactions, Information 
Exchange and Rules, Information 

Meaning / Structure

Authoritative Sources, 
Enterprise Identifiers, 

XML & Metadata

System
s Engineering & Integrated Architecture

Systems 
Engineering
Processes

Integrated
Architecture
Development

Gap Analysis and 
Interoperability 
Assessments 

Establish and 
Register Data

Products
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Tools & TechnologyTools & 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
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DISN (GIG-BE) 2004 - 2007DISN (GIG-BE) 2004 - 2007

HSOC
HSOC

HSOC
HSOC

AKO
AKO

AKO
AKO

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

Ft. Campbell
Ft. Stewart
Ft. Lewis
Ft. Polk
Ft. Richardson
Schofield Barracks
Ft. Wainwright
Ft. Bragg
Ft. Hood

GIG-Bandwidth ExpansionGIG-Bandwidth Expansion

Ft. BucknerFt. Buckner

North WestNorth West

Lago Di PatriaLago Di Patria

LandstuhlLandstuhl

WahiawaWahiawa Camp 
Roberts
Camp 

Roberts

TeleportTeleport
UpgradeUpgrade

Installation Information Installation Information 
Infrastructure Infrastructure 

Modernization Program Modernization Program 
(I3MP)(I3MP)

STEPSTEP

TeleportTeleport

GBSGBS AORAOR

10 
GIG-BE Sites 

Activated

10 10 
GIGGIG--BE Sites BE Sites 

ActivatedActivated
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NCES – Foundational Layer of  Semantic Web ServicesNCES – 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



22

Leveraging AKO for an Army At WarLeveraging AKO for an Army At War
A

K
O

A
K

O
-- S

 U
sers

S
 U

sers

A
K

O
 U

sers 
A

K
O

 U
sers 

9/11/2001

1.78 Million in Feb 2005

61,000
in JUN 2000

1.2K in 
OCT 2000

99.3K in Feb 2005

AKOAKO--S Usage & Content GrowthS Usage & Content Growth
Number of KCC-S File
Downloads

8.7K in
Feb 2003

5.2K in
FEB 2003

64.8K in 
Feb 2005199K in Feb 

2005

Number of KCC File
Downloads

Files in KCC

10K in
Apr 2002

1.2K in
Apr 2002

AKO Usage & Content GrowthAKO Usage & Content Growth

1.6  Million 
in

Feb 200533.3 Million 
in

Feb 2005

Files in KCC-S

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…Machines can’t yet put knowledge into context…

Knowledge, today, is put into context 
through human discussions.

SPFs

CoPs

CoIs

…Not there yet, so…
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Battle Command Knowledge SystemBattle Command Knowledge System

Army Civilian
Global SPF

Support Team
Army Civilian

SPF

Army Culture
SPF

Interpersonal
Skills SPF

Accountability
SPF

Lifelong
Learning SPF

Intel
Spt Tm

CBRNE
Spt Tm

Force Prot
Spt Tm C2

Spt Tm

Records
Mgt Agencies

Repository
Integration

Support Team

Military
Repositories

Nat’l Sec
SPF

Cmd-Ldr
SPF

Mil Strategy
SPF

Theater Leader
Global SPF 

Support Team

BCKS Content 
Integration

Support Team

BCKS Content 
Integration

Support Team

JTC
Network

Leader
Network

RCG
Network

CA
Network

Deploy/Man
Spt Tm

Fires
Spt Tm

Analysis
SPF

Schools 

CTCs

CALL
Units

RFI
SPF

(Informal
Sources)

(Formal Explicit
Sources)

(Formal Implicit
Sources)

Collection
SPF

USAREUR LL

Unit AAR

CALL

AMEDD LL

School LL

Co Cmd
SPF Plt Ldr

SPFCommission
SPF

Company Team
Global SPF 

Support Team

SGM
SPF

1SG
SPF

PSG
SPF Sqd Ldr

SPF
Soldier

SPF

NCO
Global SPF

Support Team

Command
SPF

S3-XO
SPF

CGSC Inst
SPF

Command/Staff
Global SPF

Support Team

S1
SPF

Division
SPF

Division
SPF

Division
SPF

Division
SPFDivision

SPF

XVIII ABN
Global SPF 

Support Team

Division
SPF

Division
SPF

Division
SPF

I Corps
Global SPF 

Support Team

Division
SPF

Division
SPF

Division
SPF

V Corps
Global SPF 

Support Team

BC VALT

Command
SPF

Unit of
Action Support

Team

Sensor
SPF

Maneuver
SPF

Log/CSS
Spt Tm

Unit of
Employment

Support Team

Sensor
SPF

Command
SPF

Maneuver
SPF

Solutions
SPF

Schools 

CTCs

CALL
Units

WO TBD
SPF

WO TBD
SPF Warrant Officer

Global SPF 
Support Team

WO TBD
SPF

Family
Support
Team

Family
SPT SPF

National Guard
Headquarters
Global SPF

STARC
HQ 

SPFs

Army Reserve
Headquarters
Global SPF

Unit/MACOM
SPFs

Leader Network Leader Network 
Integration CellIntegration Cell

CGSC / CAL

Unit Knowledge Unit Knowledge 
Network Integration Network Integration 

CellCell

FORSCOM 
G-3

Rapid Knowledge & Rapid Knowledge & 
Solutions Generation Solutions Generation 

NetworkNetwork

CAC-T / 
CALL

Warrior Knowledge Warrior Knowledge 
Base Integration CellBase Integration Cell

CAC

Joint Tactical Joint Tactical 
Construct Knowledge Construct Knowledge 
Network Integration Network Integration 

CellCell

CAC

Simulation
Community

Leader
Development
Support Team

CAL

DA BCKS  Program Assessment Team
Universities

ARI

Assessment
& Development
Support Team

ARL

SME
Directory

RFI
Systems

ATSC

Other Service
ADL Programs

OSD P&R
Universities

Training Spt
Support Team

Embedded
Training

Support Team

System
PMs

Toolkit Development Toolkit Development 
Network Integration Network Integration 

CellCell

CAC-T / 
ATSC

Future Force Future Force 
Knowledge Network Knowledge Network 

Integration CellIntegration Cell

FC

TRADOC

G-3G-6

CLT
Dev

s

Knowledge
Representation

Web
Services

Dev

BCKS BCKS 
Integration Integration 

CellCell

CG CAC

HSOC

HSOC Networked
Resource Centers

ADL
Support Team

NETCOM

HSOC HSOCIII Corps
Global SPF 

Support Team

VALTs

Reachback
Support Team

Peer Assist 
System

Institutional Army
Institutional Army

Warfighter

Warfighter / 
Institutional Army

Warfighter / 
Institutional Army

FY 2004
FY 2005
FY 2006
FY 2007

Division
SPF
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BCKS Integration with NCESBCKS Integration with NCES

Adaptive
Leaders

DoD Metadata Registry

NCES Services
Discovery
Security
Storage

Collaboration
Messaging

Global Access

STAMIS and System-of-Record
Update Data Feeds

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

Transfer in GWOT

Sending more 
soldiers to 

cultural 
training 

(Incentives)

Revalidated 
AKM Strategy 

as part of Army 
Transformation

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 AssessmentSituation Assessment

Semantic Web 
technology is 

emerging

There are many new tools, 
but most mainstream 

development, database, 
and middleware tools do  

not build or exploit 
ontologies now

Army will not be on 
bleeding edge

However, it is 
time for 

substantial pilots 
and evaluations

TECHNICAL MATURITY

ARMY WILL TAKE A MEASURED APPROACH
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The Army Roadmap to the Semantic WebThe 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
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The Army has a methodical approach and 
roadmap to the Semantic Web

Foundation is being laid

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

Bottom LineBottom Line

Governance Tools Training

Legacy System Migration and New System Development
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Mr. Gary Winkler
Principal Director
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Chief Knowledge Officer

gary.winkler@us.army.mil
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