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The Navy must build a fleet where mission systems...

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

New Threats — Drones, IEDs, Small Arms Fire, Anti-Ship Missiles...
Expanding
Missions [— GWOT, Natural Disaster, Coalition, Humanitarian...

New Net-Enabled |
Technologies |— High Performance Computing, IPV6, VOIP...

New Solutions ___| . . . .
— Service Oriented Architecture, Model Driven

Design :
Architecture, Open Source, Open Standards...
New
Capabilities [— Naval Integrated Fire Control, Single Integrated
Air Picture...
New,
Modernized | _ cyN 21, LCS, DDG 1000...
Platforms
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eadership has mandated the adoption of Open
rchitecture (OA) practices to meet our challenges

Naval Open Architecture (OA) is the confluence of business

Aug 2004 ASN RDA and technical practices yielding modular, interoperable
mandates open architecture | gystems that adhere to open standards with published interfaces.

THE ASSISTANT SECRETARY OF THE NAVY
e Durtivgsuent, and Asulin

< Tl Dec 2005 OPNAYV issues OA OA CORE PRINCIPLES

e Requirements letter

Encl: (1) Open Archiectire Enterprise Tears Orgamization

The o ths memerandum s o senpliéy sa expand upan the policy, guidance and
dinection pecessary far the saceessfol [ s
Strutegy. This strategy is escential a5 key enabler and pilar of DeD's focus on joiat
architectures and evolutionary scquisition, Do S000.1 dated 12 May 2003 ststes:
*“Acqlscon progeums shll be asgad teough 1o applction of a systems engincering

T that opt nd | "

modular, open systems h where feasible,” This uize
open syricans anchieceures in order 10 upkdly ekd ffordable, neraperatbi sysicms, s
consisicn with the Navy"s vssonof developin 3 corlinstd, iegrted isioess s echnica

approach implemeniing apen architecture enterprise wide. 9010
Ser usm.'
In light of this, | initiated an effort o iples . the hasis il Su916276
ol P sy deeopret v aieatcs doing e 16 Conber 200 Ny
Qpen Archiectare Executive Commitiee (EXCOMM). The plan was originally based on the.
fwmuuwmmmMnuﬂmmm.umlmmonnm tinal Fram: Deputy Chief of Maval Operaticns (Warfare Requirements
After reviewing OA and Programs) (NE/N7)
wrvwl:sslwdulcw(MW\HUHMUUSDMT&.L)TNWM Indepedet Asssnc
during the secoed
modlgunolwll\hplmlswmry mmmhwuu\epauw:mvwmm Subj: REQUIREMENT FOR OPEN ARCHITECTURE [OA) TMPLEMENTATTON
Architecture will be audified 1o sccouat for Sursce, Als, Submirise, CA1L and Space domain
unigue requirerents. Ref:  (a) ASN(RDA) Memorandum on Maval Open Architecture Scope
e ey, PEO WS i o el ety ity o and Responsibilities dated 05 August Od

darecting the Navy's OA Enterprise efforl. An OA Enserprise Team shall be chartered and led by
PEQ WS, mmu|ump.moroumm SN, OPHAV, md STSCOM Encl: (1) OA Enterprise Team

who wil ofl
P'M‘m"'ﬂ*E"'*“"“'“"WW“”""““‘“W“T;":““;:"“;MMM 1. se. This letter establishes the requirement to
overarching OA acquisition strategy and develop g isdance thal addresses incentives, imiellceisal implement Open Architecture (DA) principles across the Nawy

s, contracting siralegies (L2, inlegrstor's v, prme's), and funding shematives Enterprise. To deliver timely, affardable, intercperable

iy and somnyiog pidimes vill s b wilaedinurs OA > warfighting capability to the fleet, made sustainable by the
mmu—mwrmmumm smnandp-mm\ynmvymmgmmm £lexible integration of emerging capabllities, we must
strasegy. The primary focus of the business stratepy will be to develop sn analysis of shematives incorporate O processes and bualness practices now.
process. with whi i i and thiss prioeit ping OA
standasds practices within and Uy mipleticn, te 1.

Background. Warfare systems include hardwars, software and
pecple.  Human factors, [i.e. such as training, education and

doctrine) factor heavily in warfighting effectiveness. Naval O
tranafermation must match the rapid evolution In commercial and

. military technolegy. Mot only must we shorten the kill chain

across the family of systems; we must also shorten the time amd

ava O I C cost it takes to deliver capability improvements. oOur current

process takes nearly a decade, costs hundrede of millione of
dellars and delivers products that are commercially obeolete and
have only incremental improvements in warflghting capability.
That is not good enough, and must change in POMOR, Acquisiticn
processes and business practices must transition new in order to
support POM 08 and implement agils changes thet support rapidly
evolving requiremsnts.

Oh Principles include:

#. Modular design and design disclosure to permit
evolutionary dcs.g[\, technel insertion, patiti
innovation, and alternative competitive approaches from multiple
qualified acurces

Naval OA Requirements
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This requires business, technical, and cultural changes
OA GOALS OA PRACTICES

Disclose design artifacts

Negotiate appropriate data rights

Foster enterprise collaboration

Institute Peer Reviews of solutions
Develop new open business models
Change contracts / increase competition

Publish interfaces

Isolate proprietary components
Use widely adopted standards
Modularize systems

Reuse software products

Build interoperable applications

OA Training
Outreach - Symposias & Industry Days
Research

24 October 2007 Page 6




-

= sl
In the last four years, attention has shifted increasingly to
the business practices and culture change

OPEN ARCHITECTURE EXCOMM Timeline

Business Contracts and
Problem Data Rights
Defined Common _
Enterprise Tools Peer Reviews
Focused and Guidance Culture Change

5 Mav 04

New Surface Model
Technical
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The mandate to adopt OA is being driven from the top down

Chief of Naval Operations Assistant Secretary of the Navy for

O EEEEELEEEEEEEEEEE Rt : Research, Development & Acquisition

i ' | r < i

| A & :

i 'y < =

i o . PEO-IWS leads the OA

| et W) | Council

| - : Y

. Lo

: SYSCOMS | i OA bead : SYSCOMS

: L Council 1

: ! :

1 : 1 1

| - i !

: OA CROSS L OA Enterprise Team ' m Identify m Provide technical,
FUNCTIONAL - : architectures financial

: BOARD 1| AR SURFACE 1| unique to management and
i » cal suB ! domains and contracting

: ) ) Do implement a support to PEOs
. | ® Provide Naval requirements and - SPACE MARINE || pr(r))cess to £ ppbl' h OA

: POM/PR guidance to acquisition Do CORPS 8 OA m Establis

i : - | ensure technical

i Commur"ty ;! \ Compliance

' . . . | processes

. | W |dentify requirements for rapid, cost- .

: effective, interoperable warfightin : : : = Monitor and

' . : P gNting | m | ead the enterprise to OA implementation assess

| improvements with the objectives of . . ; .

' : B Oversee the development and implementation compliance with
. supporting OA : :

: of the processes, business strategies, and OA standards and
technical solutions for implementing OA processes

B Provide OA Systems Engineering Leadership

L ] to PEOs, Warfare Centers, Industry, etc.
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The OA Enterprise is responsible for developing
tools and guidance to institionalize OA practices [ « |_tus !

OA Enterprise Team

AIR SURFACE

SPACE MARINE

CORPS

OA Assessment Tool

Provide Program Managers with a tool to measure
how open their programs are today from a
business and technical perspective

2 Over 150 Assessments to date

LT Poracs [ At Homaton  [TTRSARGRIRRAT,_ >~ rrats Geaiter ) 1ata)

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

NAV DN
ARCHITECTUR
CONTRACT.
JUIDEBOOK
FOR PROGRAM
MANAGERS

Version 1.0
05 July 2006

NAVAL OPEN ARCI
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(Continued)

Repositories for Design Disclosure and Reuse

m Develop common end-user licensing agreement to access repositories and use
assets

= Publish Interfaces of mission systems

= Domain Surface pilot repository underway (SHARE)
1 143 registered users (85 government / 58 contractors)
1 61 assets contributed (e.g. design, code, data models)
”mtm;jﬁw 1 246 requests for assets, 132 processed
' | 1 First redeposit of changed assets--a third-party

contractor returned modified AEGIS code to the
repository for future reuse

mitedo, vy Warlare Systems.

ey
FiCary
’%Wf PEO C4l

"= Collaboration Site

Netcentric Enterprise Solutions for Interoperability -
Collaboration Site

» Domain C4l Collaboration Site (NESI)
1 731 registered users to date
1 73 projects in NESI

PED S Campate Satasne e et R B I R—p————
srunn san. gt a6 ]
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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)

Output of experiment will contribute the P S B
common data model (CDM) with ASW S B e |
extensions to the Joint Track Management e
(JTM) EA Working Group & ASW Community 5%
of Interest to jump start implementation of the |
CDM shared core data model for JTM EA

FY 06 Participants
FY 07 New Nodes

FY 07 Industry Participants
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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)
1 Alignment with JFCOM Joint C2 Capability Portfolio

1 Pilot Demos for C2, Sensors & Sensor Performance
Prediction ASW OPEN ARCHITECTURE

= Metrics in development
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(Continued)

(TR s i A e s g MR, o, B et T

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

Outreach
= OA Website - 301,025 page hits in last year

= Most viewed Section — Tools

1 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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The application of OA principles are being applied in

weapons today

Evolved SeaSparrow Missile (ESSM) is an
international cooperative upgrade of the RIM-7
SeaSparrow Missile. ESSM provides self-defense
battlespace and firepower against high-speed,
highly maneuverable anti-ship missiles.

Ready/Storage Launch Transition  Midcourse Acquisition/ Terminal Intercept
Phase Phase Phase Phase Homing Phase ase Phase

» Rezdy mode {w Activatemode = Vertical | = Haw » Continuous wave = Continuous weve | » Viarhesd

* Tune mode i e Motorigniton | lamdimode’ o ppeG e Samgle data + Sampledata | deionation

o Domantmode | Mede i Tainable |, eppree Troming fiCva} haming (KNI : * AOLlimit
: launch mnd@E . IMCS « Prop NAY

= THAW * LAG

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 o
performance of the SeaSparrow Missile
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The SM-6 Missile is reusing components, sharing
designs, and increasing lifecycle affordability

AIM-120 Advanced Medium
_ o _ _ Range Air-to-Air Missile
The SM-6 Extended Range Active Missile (ERAM) will provide s

an extended range, overland cruise missile defense capability

o
il

e

r \‘l‘:'\ reuse
/_/R

Adopted OA Principles

/I Design Disclosure — Interfaces are shared
between companies and Army & Air Force

Midcourse Phase
* Misslle Flles to Handover Transltion

VI Reuse —active seeker from AMRAAM, airframe | =¥ = S » Guldance Commands Supplled by Ship i

from SM-2 Block IV Z e S ; 'Il:e;ﬂslﬂlmanﬁ:rgﬂEmrsnadmdby :u:ﬁ:_

M Interoperable joint warfighting applications-
Shift from a “Threat-Based” Design & Integration | P gy = .
to a “Needs-Based” Design & Integration Supersonic Speed b Terminal Phase

“ . ” . # Pitchover Guldance / « Handover Transition
/I Broke the “hard link” design between * Cunicaton +Acthe Acuslon
weapon and specific fire control system bl | and Guidance M_ E.,Tgrg:,t,mmn
/I Weapon doesn't care who the data | "+ Warhead Detoration
provider is =

V] Lifecycle affordability- lifecycle costs are
significantly reduced by reusing components,
leveraging inter-service support and

maintenance facilities and employing portable izt
Built in Test (BIT) phllOSOphy 'Inliisalfza':lo:rbatearfmm Ship
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Open architecture is also enabling us to develop new
capabilities from Families of Systems (FoS)

Requirement:

k UNCLASSIFIED %

U Provide an Engage On " NAVAL INTEGRATED FIRE CONyQOL - COUNTER AIR

Remote (EOR) and Over The ov-1_//
Horizon (OTH) air defense \ f
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)
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Affordability is a key—adopting OA allows the Navy to ho
fair competition and see what the market will bear

gme* AWACS

Aerostat

Id

*s, . Interceptor

The Defense Advanced Research
Projects Agency will design, develop,
demonstrate and transition an
affordable electronically scanned array

ONR’s Affordable Weapons program
uses commercially-based equipment to
ONR is working to improve

build a "cruise-like" missile with good
(ESA) seeker using commercial the Tomahawk Land performance at a price ten times
hardware for use on a missile interceptor ~ Attack Missile TLAM less than the norm.
system to defeat unsophisticated air technology including a

vehicles. The Low Cost Cruise Missile

Defense (LCCMD) Program will employ

emerging and existing technologies to

develop and demonstrate an affordable
missile interceptor.

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
24 October 20U/
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In summary, the Navy is adopting OA practices to change the way
we build systems today

m Business Practices

O

O O 0O 0O 0O

Disclosing design artifacts

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

m Technical Practices

O

O O 0O 0 O

24 October 2007 Page 20

Publishing interfaces

Isolating proprietary components
Using widely adopted standards
Modularizing systems

Reusing software products
Building interoperable applications



Questions?
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