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The value of systems of systems is greatly increased by applying
principles of NetCentric Operations

These principles are well documented by OSD

What is hard is to execute these principles in a heterogeneous,
multi-contractor, multi-organization, multi-domain, multi-country
environment on a common communications and services
infrastructure ( i.e., the GIG for the DOD)

How do we reach this vision (holy grail??)
Stay Tuned!



Key Messages

NCOIC participation provides your business leaders direct personal
contact with the key global leaders of your customer base  inan
information sharing environment

— Advisory Council, Members, Customers, Stakeholders

NCOIC is providing an architectural framework which will allow COTS
standards to be used in NCO. Your influence will guide how standards
will be used in future operations. Those who understand and help guide
this framework will be better equipped to consult on NCO employment.

NCOIC is creating analysis tools -- NCAT™ and SCOPE -- to allow
customers to make accurate decisions on how to employ NCO
capabilities.

NCOIC is analyzing mission threads and requirements for identifying
the standards and patterns — protocol functional collections (PFCs) -
required for mission execution. Members create opportunities to drive
these standards and obtain early implementation insights.

NCOIC is engaging key government and civilian customers in
identifying standards. Members interact with customers in non-
procurement setting, shaping technical requirements.



Achieving the Vision & Mission ofig

Vision

Industry working together with our customers to pro vide a network centric
environment where all classes of information system s interoperate by integrating
existing and emerging open standards into a common evolving global framework
that employs a common set of principles and process es.

e.g. NESI,
NATO NC3TA
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The NCOIC Tools work together to assist in achievin g interoperable systems ~ *

Mission

Our mission is to facilitate global realization of the benefit inherent in Network Centric
Operations. To that end, we seek to enable continuously increasing levels of
interoperability across the spectrum of joint, interagency, intergovermental, and
multinational industrial and commercial operations. We will execute this mission in
good faith as a global organization with membership open to all enterprises in quest
of applying the vast potential of network centric technology to the operational
challenges faced by our nations and their citizens.




Greater operational effectiveness for a given investment

Two major paths

— Improve the asset or system itself (Path A)

» Training, employment techniques, better performance, multi-mission
capabilities, etc.

— Improve the ability of the asset/system to work synergistically with
other assets/systems (Path B)

« Data Links, “Enterprise” Architectures, Joint Operations, Net Centric
Operations, Service Oriented Architectures, etc.

Path A has been the primary investment path, but

— Returns on asset performance improvements are decreasing

— Adoption limited by Increasing asset cost and “globalization” of
asset base

Path B is increasingly the preferred, net centric path to
greater operational effectiveness



Pervasive Connectivity
— GIG, NNEC, Intranets, Internet, Data Links, Sensor Networks

Service Oriented Architectures

— Enable interoperation across different hardware/software
execution environments

Net Centricity

— Adds the notion of dynamic scope and crossing system and
enterprise/COIl/Domain boundaries via the Net

Collaborative Culture and Incentives (“Coopetition”);

Learning Organizations

— Enables services to be exchanged on the Net

— Fosters Social/Collaborative Computing, KM

— Silicon Valley vs Route 128 Business Model

— Joint, Coalition perspective rather than just Service or Domain



More than networks, SOA and FEA compliance

It’'s about working with “others” via the pervasive net
Anticipate and prepare for scope and context changes
Monitor the environment continuously

Leverage and share what's available

— Across program/system boundaries

— Across capability & domain boundaries
— Across enterprise & national boundaries

But prepare to deal with failure/threats

Mostly a political/business/social model issue
— Governance within investment/ownership domains

— Incentive models and risk management between/across
iInvestment/ownership domains




Members are
Global Leaders:

Academic institutions

Air Traffic Management
providers

Defense suppliers
All military services
Multinational

Government agencies
Human service agencies

Integrators
Commercial systems
Defense systems

IT firms

Communications
Data management
Human-Machine interface
Information assurance

Service providers
Consulting
Engineering
Logistics

Standards bodies

Increase interoperability  within and among systems involved in
Interagency and Multinational operations

Lower development costs and increase commonality of design in
future systems — tailored standards and best practices

Improve application readiness  through more rapid fielding of network
centric systems — leverage technical “lessons learned”

Reduce systems cost and sustainability  through re-use and
commonality — facilitate ease of integration, upgrade, and support

Reduce Development Risk by identifying the common components
needed for the network centric environment — Develop them where

none exist

Improve Application Effectiveness  through new, more focused
development on domain specific capabilities
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Understand and articulate NCO/NEC vision, goals, and objectives
Discern industry’s responsibilities and respond proactively
Collaborate on NCO initiatives

Advocate open and interoperable systems design

Address problems, define customer requirements; take the initiative

Establish open, interoperable systems using common best practices
and systems engineering techniques

Facilitate consistency across industry

Share strategies and proven approaches to enhance system delivery



Industry consensus on NCO concepts and standards
Understanding by customers of cross-industry representation
Global view of NCO / NEC

Access to broad global customer base

No compromise of national or alliance interests

Value created as a single, powerful entity



Ability to influence Consortium-agreed

— Interoperability standards
— Common framework
— Emerging customer NCO requirements

Insight into approaches to satisfying customer Netw ork Centric/
Interoperability requirements

— Early utilization of netcentric analysis tools

— Broader understanding of customers, requirements an d diverse systems

Early awareness of potential divergence between Ind  ividual and NCOIC
member approaches — Earlier decision point

Opportunity to refocus IR&D investment from infra-s tructure to domain
specific applications / discriminators

Education in NCO/NEC concepts, standards, and techn  ologies

Technical network of experts upon whom to call



Building Blocks

— Catalog of COTS & GOTS open standards based products compliant with
NIF recommendations

Network Centric Analysis Tool™ (NCAT)
— Netcentric analysis of system architectures, including System-of-Systems
and Federation of Systems architectures

NCOIC Interoperability Framework™ (NIF)
— Recommendations for open standards and their patterns of use
to obtain interoperable systems

NCOIC Lexicon

Systems, Capabilities, Operations, Programs, & Enterprises (SCOPE)
— Characterization of commercial, civil, and government agency
requirements for interoperable systems

Collaborative demonstrations between government and industry
bodies

Systems Engineering best practices and processes

Collaborative relationships among government, civil agency and industry bodies




AC Chairman

Department of the Army

Joint Staff

UK MoD

Australian Defence Organisation
Department of Homeland Security
American Red Cross

Defense Information Systems Agency
Italian MoD

German MoD

Allied Command Transformation
Office of the Secretary of Defense
NATO Headquarters C3 Staff

AC Chair Emeritus

At large

Naval Network Warfare Command
Office of Director of National Intelligence
Swedish MoD

Office of the Secretary of the Air Force
Federal Aviation Administration

Office of the Secretary of Defense
French MoD

At large

National Geospatial-Intelligence Agency
NATO C3 Agency

NATO SHAPE

US Joint Forces Command

Honorable. Keith Hall

LTG Steven W. Boutelle, USA
VADM Nancy E. Brown, USN
AVM Stuart D. Butler, RAF
MAJGEN David H. Chalmers, ARA

Honorable Jay M. Coh  en

Mr. Steven |. Cooper

Lt Gen Charles E. Croom, Jr., USAF
Maj. Gen. Pietro Finocchio, ITAF

Mr. Uwe H. Giesecke

MGen Koen Gijsbers, RNLA
Honorable John Grimes

Maj Gen Georges D’Hollander, BE AR
Honorable Paul G. Kaminski

General (Ret) Harald Kujat, GE AR (Ret.)
VADM James D. McArthur, Jr., USN
Honorable Dale Meyerrose

Maj Gen Staffan Nasstrom, (RSAF, Ret.)
Lt Gen Michael Peterson, USAF

Mr. Mark T. Powell

Mr. Terry Pudas

BGen Blandine Vinson-Rouchon, DGA
Honorable John Stenbit

Mr. Steven P. Wallach

Mr. Dag Wilhelmsen

LtGen Ulrich Wolf, GE AR

LTG John R. Wood, USA



Executive Director Executive Council TR Advisory Council

Executive Operations
Committee

Staff

bl Affiliate Council

Strategy Technical Council
Committee

Marcom _
Committee Functlongcl Teams
. Working Groups
Membership
Committee




NATO Nations

Belgium
Bulgaria
Canada
Czech Republic
Denmark
Estonia
France
Germany
Greece
Hungary
Iceland
Italy
Latvia

Lithuania
Luxembourg
Netherlands
Norway
Poland
Portugal
Romania
Slovakia
Slovenia
Spain

Turkey
United Kingdom
United States

Other Nations

Australia
Finland
Ireland
Israel

South Korea
Sweden
Switzerland

Member

We welcome members from around the globe

Executive Council Member




NCOIC Members

Total Members: 96

BAE Systems Finmeccanica Northrop Grumman
Boeing General Dynamics Raytheon

Cisco Systems Harris Corporation Rockwell Collins
DataPath IBM Saab

Deloitte & Touche ITT Industries Thales

EADS L-3 Communications

EMC Lockheed Martin



Tier 3 Members

The Aerospace Corporation
American Red Cross

AMERICOM Government Services
ANTs Software

Argon ST

ASELSAN

Association for Enterprise Integration
AYESAS

Ball Solutions Group

BARCO

BearingPoint

BT Ltd.

CACI

CAE

Carnegie Mellon University SEI
CB Technologies

Ciena Government Solutions
COMCARE

Conference ConCepts

Cubic Defense Applications

DCN

Defense Information Systems Agency
Department of Homeland Security
EDISOFT

Factiva

Federal Aviation Administration
Gallium Visual Systems
Hewlett-Packard

Huneed Technologies

INDRA

Innerwall

Innovative Concepts

Insta Group

Institute for Defense Analyses
Intelligent Automation
International Data Links Society
Interoperability Clearinghouse
IONA Technologies

Israel Aircraft Industries

Johns Hopkins University APL
LMI Government Consulting
Maritime Technology Centre R&D Institute
Meteksan Defence Industry
METI

Microsoft

Military Communication Institute
MilSOFT

MITRE

Object Management Group
Objective Interface Systems
Objectivity

Open Geospatial Consortium
PrismTech

Real-Time Innovations

Rheinmetall Defence Electronics

RUAG Electronics

SGI

Sikorsky Aircraft

SIVECO Romania

SRI International
SteelCloud

ST™M

Sun Microsystems
Telephonics

Terma

TerreStar Networks
Themis Computer

TKC Communications
Twisted Pair Solutions
University of Maryland HyNet
Wakelight Technologies
Whitney, Bradley & Brown

Emergency Interoperability Consortium Motorola Wind River Systems

Ericsson Federal National Research Institute of Electronics and
Cryptology (Turkey)



e
TECHNICAL COUNCIL

Building Blocks FT Specialized Frameworks FT
CWID Virtual Workroom WG
Modeling, Simulation, Testing and Evaluation FT Ground Systems WG
Modeling, Sim, and Demo WG Information Assurance WG
Product/Process Assessment WG Mobile Networking WG
Net Centric NCO Assessment FT Open Standards WG
NCAT Content WG Semantic Interoperability Framework
NCAT Tool WG
NCAT Engine Development WG Systems Engineering and Integration FT
NIF Architecture Concepts FT Education and Outreach WG
NCOIC Interoperability Framework WG (NIF) Lexicon Custodian WG
Requirements Validation FT _
Automation & Analysis Tools WG Integrated Project Teams (IPT_S)
Mission Thread Analysis WG NATO Interoperablity 1PT
SCOPE WG NEER / MECI IPT

Sense and Respond Logistics IPT



Develop the Strategy, Deliver Tools, Building Maturing Relationships Candidate
Mission, & Vision Codes, and Building Blocks and Focusing Future
Define our Approach to Influence Acquisitions Deliverables Activities

2004 (28 Members) 86 Members 93 Members

 Establish IPTs to produce
building codes

¢ Consortium formation

* NCOIC position paper _ NATO
: - S&RL
Member recruitment _ MECI
2005 (48 Members) » Government memberships
* NCAT v2

* Gov't and industry

initiatives database » Mobile Networking Overview

e Lexicon * NIF v1 content & NIF v2
concepts
» SCOPE -
* Building Blocks database
* NCAT V1 » SCOPE Model refinement
* NIF vl

Establishing and
Organizing

Analyzing options and
creating tools

Net-Enabled Emergency
Response

M&S and Demo interoperability
NCAT automated

* Interoperability exercises

» Ground systems architectures
* NIF v2 completion

* Frameworks & patterns (PFCs)
* CRADAsS/MOUs

» Swedish FMV design rules

* |IA Framework

* Building Blocks Certification

Refining tools and
producing deliverables

Membership growt

» Domain-specific
projects
» Semantic Framework

» Enabling guidance for
Military and Civil
Scenarios

» Development of
Patterns & Frameworks

Influencing usage and
standards adoption



NATO Interoperability
— Evaluating the architectural foundation for NATO Capability Maturity Model

Net Enabled Emergency Response

— ldentifying standards that solve emergency communications interoperability
problems for response to Complex Humanitarian Disasters

— Builds on Mobile Emergency Communications Interoperability IPT and
report developed in 2006

Sense & Respond Logistics / Net Enabled Logistics

— Identifying requirements for global network centric just-in-time logistics,
including rapid voice, data, and video networked integration



Developed by the NCOIC MECI IPT in 2006
Based on interaction with and interviews of numerous government
and industry personnel involved with:
— Katrina hurricane response
— Tsunami relief efforts
— Pakistan earthquake response
Extensive analysis of the Congressional report on Katrina

Applied NCOIC principles and provided specific recommendations
in the report

Focused on messaging standards and IP-based VOIP gateways
to support interoperability between dissimilar radio systems

Demonstrated some of the recommendations with live,
Interoperable communications at NCW Conference in January 07



Past Chair of the NCOIC Executive Council (06-07)

Chair of the NCOIC Building Blocks Team

Vice Chair of the Mobile Networks WG

Vice Chair of the Services and Information Interoperability WG
Vice Chair of the Net Centric Assessment Tool (NCAT) WG
Contributor of the SCOPE model

Key contributor to the NCOIC Interoperability Framework (NIF)
Contributor on most WGs and IPTs

Contributor and reviewer of the Mobile Emergency
Communications Report



Net-Enabled
Future

Stovepiped
Systems,
Point-to-Point
Networks



NCO Initiatives Database

SCOPE Model

NCOIC Interoperability Framework
(NIF™)

!

End-to-End

Quality
of Service

Net
Centric
Analysis
Tool
(NCAT™)

Building
Blocks
(BB)



Choosing the Right Solutions:

 Analysis of alternatives
Acquisition & support costs
Schedule needs
Risk mitigation
Technology limits
Operational & cultural impact
* Deriving requirements
for the chosen approach
Performance
Cost
Schedule
Risk
« Validating that those are the
“right” requirements
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Building the Selected Solutions:

* Design of new or upgraded

systems and services
Trade studies
Standards selection
Implementation guidance for
consistency & interoperability

* Verifying that the design
meets requirements

Applying the Solutions:
* Deployment

e Support

* Upgrade

* Disposal

%
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NCO Initiatives Database
SCOPE Model

NCOIC Interoperability Framework (NIF™)

The NCO Initiatives Database tracks
major customer initiatives and
programs:

Interoperability initiatives for Net-Centric
Operations (NCO), Network Centric Warfare
(NCW), Net-Enabled Capability (NEC),
Internet readiness, or compatibility with
customer-owned or shared networks
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NCO Initiatives Database

Systems, Capabilities, Operations,
Programs & Enterprises (SCOPE) Model

NCOIC Interoperability Framework (NIF™)
The SCOPE Model:

An analytical tool that characterizes
systems and organizations along
interoperability dimensions

Helps to understand gaps to be overcome
and strengths to be leveraged

Interoperability across various nodes
(similar or dissimilar) can be assessed,
especially for Legacy systems
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NCO Initiatives Database End-to-End
fQSuall'[_y
SCOPE Model o ervice
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NCOIC Interoperability Framework (NIF™) 3 Nﬁﬁﬁigfs”c
The NIF™ provides enabling N Tool
id f _ d luti (NCAT™)
guidance t1or net-ready solutions I
Principles, frameworks and patterns
for NCO solutions -
Recommended standards & implementation P .
guidance for communications & information - Béjl”d'pg
infrastructures, service-oriented $ (%%)S
architectures (SOA), semantic %
interoperability, information assurance (l1A), &'l

etc.



NCO Initiatives Database

SCOPE Model

NCOIC Interoperability Framework (NIF™)

The Building Blocks (BB) initiative
addresses NIF-Compliant
Off-The-Shelf products, including:

Self-Certification Criteria for candidate
re-usable off-the-shelf products

BB Catalog on a public web-site, providing
a database of certified BB entries available
for inquiry by member and public entities
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NCO Initiatives Database

SCOPE Model 1

NCOIC Interoperability Framework (NIF™)
The Net Centric Analysis Tool

(NCAT™) provides an assessment of
reaching interoperability goals

Provides feedback in development and
iterative improvements to assist design,
implementation, and acquisition efforts

A positive NCAT assessment provides
ample confidence that the system can
operate in a network centric environment
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NCO Initiatives Database

SCOPE Model

NCOIC Interoperability Framework (NIF™)

The NCOIC uses modeling,
simulation, and demonstration
techniques and laboratories

To test and evaluate increased levels of
interoperability from use of NCOIC

deliverables # !
To recommend Modeling & Simulation $
standards %
To validate NCOIC deliverables &'l

Modeling & Simulation and Demonstrations
Test & Evaluation

End-to-End

Quiality
of Service

Net Centric
Analysis
Tool
(NCAT™)

Building
Blocks
(BB)



NCO Initiatives Database End-to-End

Quiality
SCOPE Model of Service
" :
NCOIC Interoperability Framework (NIF™) ' Net Centric
_ _ Analysis
The NCOIC Lexicon defines terms Tool
and expressions that have specific (NCAT™)
meaning in NCOIC
Provides an online Wiki for collection of new Building
NOCIC-specific terms and update or review | Blocks
of items by all NCOIC technical members # | (BB)
Provides links to external and public $
definitive sources for general terms and %

definitions &'l
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High Level Models
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The NCOIC Tools work together to assist in achievin g interoperable systems
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Contributions of WGs to
NCOIC tools

Views Operational System Technical Technology

Customer
Requirements

Technical
Domains

Verification &
Assessment

Common
framework

Each WG contribute to every NCOIC Tools in its expe  rtise domain



If you are at Lockheed Martin, Contact Hans Polzer,
hans.w.polzer@Imco.com (703/251-7303) for:
— More information on how to participate or observe what is going on in
NCOIC Working Groups
— Special presentation on impact of “SCOPE” on your ability to design
for NetCentricity and application of SOA to NetCentric approaches
If your company was on the list of Tier 1-3 members or you are
considering joining, contact www.ncoic.org for your company
representative or more information on how to join




