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Today’s Agenda

Our Changing Landscape

The Enterprise Open Architecture (OA) Initiative

OA Implementation in the Surface Domain 
Weapons 
Combat Systems

Open Discussion 
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The Navy must build a fleet where mission systems…The Navy must build a fleet where mission systems…

…… are modular, interoperable, and affordable to upgradeare modular, interoperable, and affordable to upgrade
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At the same time, our landscape is continuously changing At the same time, our landscape is continuously changing 

New NetNew Net--Enabled Enabled 
TechnologiesTechnologies

New Solutions New Solutions 
DesignDesign

New ThreatsNew Threats

New New 
CapabilitiesCapabilities

Expanding Expanding 
MissionsMissions GWOT, Natural Disaster, Coalition, Humanitarian…

Drones, IEDs, Small Arms Fire, Anti-Ship Missiles…

CVN 21, LCS, DDG 1000…
New, New, 

Modernized Modernized 
PlatformsPlatforms

High Performance Computing, IPV6, VOIP…

Service Oriented Architecture, Model Driven 
Architecture, Open Source, Open Standards…

Naval Integrated Fire Control, Single Integrated 
Air Picture…
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Leadership has mandated the adoption of Leadership has mandated the adoption of Open Open 
ArchitectureArchitecture (OA) (OA) practices to meet our challengespractices to meet our challenges

1 Aug 2004 ASN RDA 
mandates open architecture

2 Dec 2005 OPNAV issues OA 
Requirements letter 

Naval OA PolicyNaval OA Policy

Modular design and design 
disclosure

Reusable application 
software

Interoperable joint 
warfighting applications and 
secure information exchange

Life cycle affordability

Encouraging competition 
and collaboration

OA CORE PRINCIPLES

Naval OA RequirementsNaval OA Requirements

Naval Open Architecture (OA) is the confluence of business 
and technical practices yielding modular, interoperable 

systems that adhere to open standards with published interfaces.

Naval Open Architecture (OA) is the confluence of business 
and technical practices yielding modular, interoperable 

systems that adhere to open standards with published interfaces.
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This requires business, technical, and cultural changesThis requires business, technical, and cultural changes

1. Change the Naval processes 
and business practices to 
"utilize open systems 
architectures in order to rapidly 
field affordable, interoperable 
systems.”

Provide OA Technical Systems 
Engineering leadership to field 
common, interoperable 
capabilities more rapidly at 
reduced costs

3. Change the Naval and Marine 
Corps Cultures to 
Institutionalize OA Principles 

1. Change the Naval processes 
and business practices to 
"utilize open systems 
architectures in order to rapidly 
field affordable, interoperable 
systems.”

Provide OA Technical Systems 
Engineering leadership to field 
common, interoperable 
capabilities more rapidly at 
reduced costs

3. Change the Naval and Marine 
Corps Cultures to 
Institutionalize OA Principles 

OA GOALS OA GOALS OA PRACTICESOA PRACTICES

Disclose design artifactsDisclose design artifacts
Negotiate appropriate data rightsNegotiate appropriate data rights
Foster enterprise collaborationFoster enterprise collaboration
Institute Peer Reviews of solutionsInstitute Peer Reviews of solutions
Develop new open business modelsDevelop new open business models
Change contracts / increase competitionChange contracts / increase competition

Publish interfacesPublish interfaces
Isolate proprietary componentsIsolate proprietary components
Use widely adopted standardsUse widely adopted standards
Modularize systemsModularize systems
Reuse software productsReuse software products
Build interoperable applicationsBuild interoperable applications

OA TrainingOA Training
Outreach Outreach -- Symposias & Industry DaysSymposias & Industry Days
ResearchResearch
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In the last four years, attention has shifted increasingly to In the last four years, attention has shifted increasingly to 
the business practices and culture changethe business practices and culture change

OPEN ARCHITECTURE EXCOMM TimelineOPEN ARCHITECTURE EXCOMM Timeline

Technical
Focused

Business 
Problem 
Defined Common 

Enterprise Tools 
and Guidance

Contracts and 
Data Rights New Surface Model 

Peer Reviews
Culture Change
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Today’s Agenda
Our Changing Landscape

The Enterprise Open Architecture (OA) Initiative

OA Implementation in the Surface Domain 

Open Discussion 
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The mandate to adopt OA is being driven from the top downThe mandate to adopt OA is being driven from the top down

OA CROSS 
FUNCTIONAL 

BOARD

OA CROSS 
FUNCTIONAL 

BOARD

Provide Naval requirements and 
POM/PR guidance to acquisition 
community
Identify requirements for rapid, cost-
effective, interoperable warfighting 
improvements with the objectives of 
supporting OA

N6N6 N8N8 PEOsPEOs SYSCOMSSYSCOMS

Lead the enterprise to OA implementation
Oversee the development and implementation 
of the processes, business strategies, and 
technical solutions for implementing OA
Provide OA Systems Engineering Leadership 
to PEOs, Warfare Centers, Industry, etc.

Identify 
architectures 
unique to 
domains and 
implement a 
process to 
ensure OA 
compliance

Provide technical, 
financial 
management and 
contracting 
support to PEOs
Establish OA 
technical 
processes
Monitor and 
assess 
compliance with 
OA standards and 
processes

Assistant Secretary of the Navy for 
Research, Development & Acquisition

Chief of Naval Operations

OA Lead 
Council

OA Lead 
Council

SURFACE

SUB

MARINE 
CORPS

AIR

C4I

SPACE

OA Enterprise Team

SYSCOMSSYSCOMS

PEOPEO--IWS leads the OA IWS leads the OA 
CouncilCouncil
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The OA Enterprise is responsible for developing 
tools and guidance to institionalize OA practices

OA Assessment Tool 
Provide Program Managers with a tool to measure 
how open their programs are today from a 
business and technical perspective
Over 150 Assessments to date

SURFACE

SUB

MARINE 
CORPS

AIR

C4I

SPACE

OA Enterprise Team

OA Contract Guidebook 
Provide Program Managers with recommended language 
to be included in contracts 
Guidebook has been used by 150 Programs
Contracts are being changed to incorporate OA
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(Continued) 

Domain Surface pilot repository underway (SHARE)
143 registered users (85 government / 58 contractors)
61 assets contributed (e.g. design, code, data models)
246 requests for assets, 132 processed
First redeposit of changed assets--a third-party 
contractor returned modified AEGIS code to the 
repository for future reuse 

Domain C4I Collaboration Site (NESI)
731 registered users to date
73 projects in NESI

Repositories for Design Disclosure and Reuse
Develop common end-user licensing agreement to access repositories and use 
assets
Publish Interfaces of mission systems
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(Continued)   
Conduct Experiments to facilitate reuse, build common data models 

and increase interoperability 
7 DoD Players/Nodes & 8 Industry/Academia Players developed a common 
data model for 5 systems and composeable FORCENet
Track Data was shared across 5 Domains in an Service Oriented Architecture 
to produce a common operating picture
Several COTS and GOTS products were reused across domains to reduce cost 
of experiment (e.g. common data model, software modules, network
components, and simulation tools) 

RLBTS
SSC – San Diego, CA

SAIL and ESTEL
NAWCAD, Pax River, MD

SMMTT
NUWC, Newport, RI

OATF
NSWCDD,

Dahlgren, VA

SOA / C4I
SSC – Charleston, SC

GIG Gateway
SSC-C @ Ft. Belvoir

Navy Enterprise collaboration and Participation

PEO IWS PEO C4I PEO T
PEO Subs PEO Space RDA CHENG
NAVAIR SPAWAR NAVSEA
Fn CHENG MARCORSYSCOM
Other industry partners/support services: NG, Trident, Silver Bullet, Booz 
Allen, BAE, EGG, CSC, SAIC, DCS, TAE, SimVentions, JHU / APL, SYS 
Technologies, SBG Technology Solutions, DTI Associates

Navy Enterprise collaboration and Participation

PEO IWS PEO C4I PEO T
PEO Subs PEO Space RDA CHENG
NAVAIR SPAWAR NAVSEA
Fn CHENG MARCORSYSCOM
Other industry partners/support services: NG, Trident, Silver Bullet, Booz 
Allen, BAE, EGG, CSC, SAIC, DCS, TAE, SimVentions, JHU / APL, SYS 
Technologies, SBG Technology Solutions, DTI Associates

FY 06 Participants

FY 07 New Nodes

ASW (AN / SQQ-89, AN/BYG-1)
NUWC, Newport, RI

MCTSSA, 
MARCORSYSCOM, 

San Diego, CA

AFATDS 
MARCORSYSCOM, 

Ft. Sill, OK

Agile Solutions 
(SBIR), Miami, FL 

Progeny Systems, (SBIR) 
Manassas, VA

Lockheed Martin, 
Akron, OH

Adara Networks (SBIR), 
Scotts Valley, CA

Silver Bullet Inc. (SBIR), 
San Diego, CA

FY 07 Industry Participants

Lakota Technical Solutions,  
Laurel, VA

Output of experiment will contribute the 
common data model (CDM) with ASW 
extensions to the Joint Track Management 
(JTM) EA Working Group & ASW Community 
of Interest to jump start implementation of the 
CDM shared core data model for JTM EA
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(Continued) 

Build Communities of Interest to Promote Enterprise 
Collaboration
ASW Community of Interest
Significant reuse across 8 ASW platforms 
~40 organizations participating (Fleet, OPNAV, Acquisition)
ASW Data Strategy in development (Command and Control)

Alignment with JFCOM Joint C2 Capability Portfolio 
Pilot Demos for C2, Sensors & Sensor Performance 
Prediction

Metrics in development
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(Continued)(Continued)

Training 
OA Learning Module (101)
241 graduates in the last year

Outreach
OA Website - 301,025 page hits in last year
Most viewed Section – Tools

Contract Guidebook, Learning Module, Assessment Tool
Participation in 15 conferences
Coordination with Air Force

Press
At least 10 separate articles on OA
Coverage in 8 different publications
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Today’s Agenda
Our Changing Landscape

The Enterprise Open Architecture (OA) Initiative

OA Implementation in the Surface Domain 

Open Discussion 
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The application of OA principles are being applied in The application of OA principles are being applied in 
weapons todayweapons today

Evolved SeaSparrow Missile (ESSM) Evolved SeaSparrow Missile (ESSM) is an is an 
international cooperative upgrade of the RIMinternational cooperative upgrade of the RIM--7 7 

SeaSparrow Missile. ESSM provides selfSeaSparrow Missile. ESSM provides self--defense defense 
battlespace and firepower against highbattlespace and firepower against high--speed, speed, 

highly maneuverable antihighly maneuverable anti--ship missiles.ship missiles.

Adopted OA Principles

Design Disclosure – interfaces are 
shared among 10 different countries

Reusable software – several 
components from the SeaSparrow 
Missile are reused

Interoperable joint warfighting 
applications- data exchanged among 
several applications

Lifecycle affordability- lifecycle costs 
are significantly reduced by sharing 
resources among the consortium 

Collaboration – 10 countries are 
collaborating to improve the 
performance of the SeaSparrow Missile

Adopted OA PrinciplesAdopted OA Principles

Design Disclosure – interfaces are 
shared among 10 different countries

Reusable software – several 
components from the SeaSparrow 
Missile are reused

Interoperable joint warfighting 
applications- data exchanged among 
several applications

Lifecycle affordability- lifecycle costs 
are significantly reduced by sharing 
resources among the consortium 

Collaboration – 10 countries are 
collaborating to improve the 
performance of the SeaSparrow Missile
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AIMAIM--120 Advanced Medium 120 Advanced Medium 
Range AirRange Air--toto--Air Missile Air Missile 

reusereuse

The SMThe SM--6 Missile is reusing components, sharing 6 Missile is reusing components, sharing 
designs, and increasing lifecycle affordabilitydesigns, and increasing lifecycle affordability

TheThe SMSM--6 Extended Range Active Missile (ERAM) 6 Extended Range Active Missile (ERAM) will provide 
an extended range, overland cruise missile defense capability

Adopted OA Principles

Design Disclosure – Interfaces are shared 
between companies and Army & Air Force

Reuse –active seeker from AMRAAM, airframe 
from SM-2 Block IV

Interoperable joint warfighting applications-
Shift from a “Threat-Based” Design & Integration 
to a “Needs-Based” Design & Integration

Broke the “hard link” design between 
weapon and specific fire control system
Weapon doesn’t care who the data 
provider is

Lifecycle affordability- lifecycle costs are 
significantly reduced by reusing components, 
leveraging inter-service support and 
maintenance facilities and employing portable 
Built in Test (BIT) philosophy 

Adopted OA PrinciplesAdopted OA Principles

Design Disclosure – Interfaces are shared 
between companies and Army & Air Force

Reuse –active seeker from AMRAAM, airframe 
from SM-2 Block IV

Interoperable joint warfighting applications-
Shift from a “Threat-Based” Design & Integration 
to a “Needs-Based” Design & Integration

Broke the “hard link” design between 
weapon and specific fire control system
Weapon doesn’t care who the data 
provider is

Lifecycle affordability- lifecycle costs are 
significantly reduced by reusing components, 
leveraging inter-service support and 
maintenance facilities and employing portable 
Built in Test (BIT) philosophy 
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Open architecture is also enabling us to develop new Open architecture is also enabling us to develop new 
capabilities from Families of Systems (capabilities from Families of Systems (FoSFoS))

UNCLASSIFIED (DISTRIBUTION STATEMENT D)

FTSFTS

FTAFTA

FTLFTL

Requirement: 
Provide an Engage On 
Remote (EOR) and Over The 
Horizon (OTH) air defense 
capability that expands the 
battle space to the maximum 
kinematic range of active 
missiles

Acquisition Options: 
1. Develop capability from new 

start 
2. Integrate existing capabilities 

and technologies across 
multiple platforms (Aegis, E-
2D, SM-6, cooperative 
engagement capability)

Requirement: 
Provide an Engage On 
Remote (EOR) and Over The 
Horizon (OTH) air defense 
capability that expands the 
battle space to the maximum 
kinematic range of active 
missiles

Acquisition Options: 
1. Develop capability from new 

start 
2. Integrate existing capabilities 

and technologies across 
multiple platforms (Aegis, E-
2D, SM-6, cooperative 
engagement capability)

Naval Integrated Fire Control – Counter Air (NIFC-CA)Naval Integrated Fire Control – Counter Air (NIFC-CA)
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Affordability is a key—adopting OA allows the Navy to hold 
fair competition and see what the market will bear

The Defense Advanced Research 
Projects Agency will design, develop, 

demonstrate and transition an 
affordable electronically scanned array 

(ESA) seeker  using commercial 
hardware for use on a missile interceptor 

system to defeat unsophisticated air 
vehicles. The Low Cost Cruise Missile Low Cost Cruise Missile 
Defense (LCCMD)Defense (LCCMD) Program will employ 
emerging and existing technologies to 

develop and demonstrate an affordable 
missile interceptor.

ONR´s Affordable Weapons programAffordable Weapons program
uses commercially-based equipment to 
build a "cruise-like" missile with good 
performance at a price ten times 

less than the norm.

ONR is working to improve 
the Tomahawk Land 
Attack Missile TLAM
technology including a 

focus on guidance, fusing, 
energetic materials, 

aerodynamics, materials, 
propulsion technology, fire 

and affordability.

Key lessons learned in S&T will also be rapidly inserted for greater technology 
advancements

Key lessons learned in S&T will also be rapidly inserted for greater technology 
advancements

Sources: DARPA & ONR
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In summary, the Navy is adopting OA practices to change the way 
we build systems today

Business Practices
Disclosing design artifacts
Negotiating appropriate data rights
Fostering enterprise collaboration
Instituting Peer Reviews of solutions
Developing new open business models
Changing contracts / increase competition

Technical Practices
Publishing interfaces
Isolating proprietary components
Using widely adopted standards
Modularizing systems
Reusing software products
Building interoperable applications
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Questions?
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