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Identify common 
requirements for rapid, 
cost-effective, 
interoperable warfighting 
improvements with the 
objectives of supporting 
OA

N6N6 N8N8

Chief of 
Naval 

Operations

OA is an Enterprise effort requiring OA is an Enterprise effort requiring 
participation from manyparticipation from many
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SPACE

Lead the enterprise OA 
implementation

–Development of business strategies, 
and technical solutions 

–OA Systems Engineering Leadership

OA Enterprise Team
PEOsPEOs SYSCOMSSYSCOMS

Implement 
OA 
business 
and 
technical 
practices

Provide 
technical, 
financial 
management 
and 
contracting 
support to 
PEOs
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compliance
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OutreachBuilding 
communities to 
collaborate and 
share

Exercising 
Intellectual 
Property Rights

ResearchConduct SOS 
Engineering 
Experiments

Disclosing 
Designs and 
Reuse - SHARE, 
NESI

Communications 
- OA  Website

Integrating 
components & 
publishing 
interfaces to 
build new 
capabilities

Changing 
Contracts

Training our 
Workforce

Change Culture
Modularizing 
Architectures 

Change Technical Practices
Assessing 
Programs

Change Business Practices

Press Industry Days

https://acc.dau.mil/o
a
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OA in 08 On Track

OA EXCOMM 2 02 Jun 04

SNA Brief 15 Jan 08

Consistent Message:
• OACE Category 3 for Aegis & SSDS ships
• Decoupling of H/W & S/W
• Enable unconstrained computing growth

Pursue more competition over time

In yard this FY

Aegis & SSDS receiving 
OA in 08

• CG 52
• CVN 68

Equip Fleet With Level 3 OACEEquip Fleet With Level 3 OACE

OA EXCOMM 1 16 Oct 03 
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USS BUNKER HILL (CG 52) Status

CIC before CIC currently

Duration:  Week 35 of 52 Weeks
Successful AEGIS Light Off (ALO)
Successful AWS (CTL-3) computer program install
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PSEA & ACB-12 Development 09-12
• System engineering above sub-system level
• Manage complex, multi-ship configuration
• Performance analysis through robust modeling 

& simulation
• NIFC-CA  4 – Pillar Development / Integration
• Overall systems integration of ship mission 

systems
• Integrate GFE / GFI Products
• ACB 12 development / componentization / 

modularization data modeling to support the 
objective architecture

• Technical support for in-service ships

ACB 12 Products ( MMSP) 
(AWS H/W) production

Aegis BMD 03-6110

03-5115 SI&T 5115 Contract

MMSP Design

DDG Mod CR3 / TI 12 Design*

Evolution of 
Aegis Combat System Development

98-5197 Completion
• CG Mod (CG 52-58) CR2
(Decouples H/W from S/W) 
delivers to Gov’t 09/09
(Now referred to as 
ACB 08 / TI 08)

• Complete WSMR Upgrade
• Aegis NIFC-CA
• PSEA

Foreign Military Sales (FMS) Contract for Aegis (appx $1B under contract)

Contract # 98-5197
•Aegis Computer 

Programs
•Baseline 6.1
•Baseline 6.3
•Baseline 7.1
•Baseline 7.1.1
•Baseline 7.1.1.1
•Baseline 7.1.2
•Baseline 7.1R
•CGM CR2
•Aegis Mod

requirements 
definition (AOA)

•CG Conversion
•White Sands Missile 

Range upgrade
•PAC-3 Missile 

segment 
enhancement

•Linebacker upgrade
•COTS DV Signal     

Processor
•Integrated 

Architecture Behavior 
Model (IABM)

•Aegis Integrated Fire 
Control

•Aegis BMD Testbed
Development

•Training Products for 
each baseline

•Tech manuals & 
documentation for 
each baseline

•Baseline maintenance 
tools

•Tactical display 
upgrades

•Common display 
architecture

•Computer program 
maintenance

•DT / OT support
•SPY improvements
•JDEP HWIL

98 2008 20132007 2009 2010 2011 201220062005 20152014
ACB-12

2013
ACB-12 ACB-14

PSEA Responsible for:
• End-to-end combat 

system performance
• Systems engineering, 

configuration control, 
testing, training and 
logistics

• Integrate GFE / GFI 
products 

• Technical support for 
in-service ships

FY05 Q-70 Display
05-5100 SI / DA for OA Track Manager / Track Server

Model Driven Arch Demo
FY06 Display Services

FY07 ASW Capability Improvement

FY08 Common Display System (CDS)

Competed & Awarded
Sole Source 
Future Competition
FMS Contracts
Sole Source Synopsis 
Issued

Legend

IABM Integration

RCIP
Common Processing System

Electronic Warfare (EW) / Softkill Integration

Combat System Training

Common Support System

MMSP Production



8
Defense Daily OA Summit Brief 18OCT08 (20081031)

Implementing Open Architecture: 
Surface Navy OA Technical Model

Common 
Computing
Environment:

• Standards-based 
Interfaces to 
network

• Commercial 
Mainstream 
Products and 
Technologies

Componentized 
Objective Architecture:

• Common Reusable 
Components

• Platform Specific Components
• Data Model
• Extensible to the Future

Infrastructure:
• Common Services 

and APIs
• Flexibility to 

Support Forward-Fit 
and Back-Fit

Hardware

Operating System

Middleware Decouple 
Hardware (H/W) 
from Software (S/W)

Upgrade H/W and S/W Independently and 
on Different Refresh Intervals

Display

Track 
Mgmt Command

&
Control

Sensor
Mgmt

Weapon
Mgmt

Vehicle
Control
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Surface Combat System 
Top Level Objective Architecture

Platform Adaptation

Combat Mgmt
Software

External Communications
Domain

Sensor Mgmt 
Domain

Display
Domain

Vehicle Control
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Weapon Mgmt
Domain

Support Domain

Track Mgmt Domain Command and
Control Domain
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Dev Env
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Playback/
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Assess
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Manager
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Dev Env
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GUIs
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Training
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Sensor
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Weapon
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Manager
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SEARAM
MK 160 AGS
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MK 36 DLS
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SLQ-32 EA
OTST
ATT

NIXIE
NLOS

Vehicles
Fixed Wing

MH-60R
Small Boats

UAV
UUV
USV

Readiness
Assessment

Logistics
Support

Infra.
Resource

Mgmt

Ship
Resource
Manager

Global
Track

Manager

Air/Surface
Composite
Tracking

Track Server

Tactical
Mission
Planning

Business &
Collaboration

Precision
Nav /Time

Combat 
ID

Multi-
Source

Integration

Geodetic
Registration

Tactical
Decide &
Assess

Sensor
ControlSensor

ControlMissile
Controller

Work
Services

HMI
Services

Display Framework Support Services

COP
Integration

Acoustic
Composite
Tracking

Link Data
Dissem.
Manager

Sensor
ControlSensor

ControlSensor
ControlSensor

ControlSensor
Controller

(one per sensor)

(one per missile)

C2 Support
Services

Force
Warfare
Planning

Decision
Support

Intel

Propulsion
Nav/Time

Distribution

Engineering
Control

Damage
Control

Ship Control
Domain

Infrastructure
Domain

Nav System
Simulator

Sensor
Sim/StimSensor

Sim/StimSensor
Sim/Stim

Weapon
SimulatorWeapon

SimulatorWeapon
Simulator

Weapon
Scheduler

Mission
Area

Coordinator

Mission
Area

Coordinator

Mission
Area

Coordinator

Mission
Area

Coordinator
Sensor
ControlSensor

ControlWeapon
Controller

(one per weapon)

Ship Domain
Manager

Integ. Bridge /
Voyage Mgmt

Weapon
SimulatorWeapon

SimulatorExt. Comms
Simulator

DDS

SIPRNET
NIPRNET

Missiles
SM-2
SM-3
SM-6
ESSM
RAM

ASROC

Vehicle
Domain
Manager

Asset
ControllerAsset

ControllerAsset
Controller

Vehicle/
Asset

Controller
Vehicle 
Admin

Asset
Controller

Vehicle
Interface
Controller

DX/DR Mediation
Serv ices

Distributed
Computing

Application
Serv ices

Messaging
Serv ices

Computing
Env . Svc.

Network
Mgmt Svc.

Internal
Comms

Data
Mgmt

Security
Serv ices

GPS
WSN-7
EM Log
DSVL

Fathometer

JTT / IBS

ConsolesCommon Hardware Displays Cabinets Processors

TDL Interface
Controller

DDS Interface
Controller

SATCOM
Router

IBS Interface
Controller

Combat
System
Trainer

ASW
Trainer

Knowledge
Mgmt

Ship
Control
Trainer

Device
Monitors

Actuator
Controllers

Sensors
Actuators

Mission
Services

CDL Interface
ControllerCDL-N

Storage Networks
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Combat System Objective Architecture 
Component and Interface Definition

AMOD

DDG 1000 DDG 
1000 

Aegis 

SSDS SSDS

A component is a bounded module with:
• Associated requirements (in DOORS)
• Design description
• Defined Interface (modeled in UML)

Common 
Assets 
Library
(CAL)

• Defined superset component requirements
• Establish interfaces IAW objective architecture
• Develop/deliver authenticated components

Available for
fielding in 
CG(X), and 
backfit in 2014 
& beyond

Legacy Components

Objective Architecture
Component Development
available for competition, 

where appropriate, starting in 2009

3rd Party Development S&T Rapid Development

RCIP
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Plus

Common
Repository

Component
Development

Common
Component
Introduction

• Aegis
• SSDS

• Aegis
• SSDS
• DDG 1000
• LCS

CAL for ACB-12CAL for ACB-12
CAL for 
ACB-14

CAL for 
ACB-14

CAL for 
ACB-16

CAL for 
ACB-16

AMOD
DDG
1000

Common
• Track Management
• System Management
• Weapon Control
• Infrastructure APIs
• Pub/Sub Messaging
• EW/ASW Open Interfaces

Common
• Infrastructure & 

Display
• Distance Support /  

Reachback
• Vehicle Control
• MH-60R Integration
• SIAP/NIFC-CA
• Integrated Tactical/

Operational Picture
• Mission Planning
• Total Ship Training

Common
• AAW/BMD
• EW/ASW/SUW 

improvements

Plus Plus

Other

Notional Fielding of 
Common Components

AMOD
DDG
1000 Other AMOD

DDG
1000 Other

• Aegis
• SSDS
• DDG 1000
• LCS
• CG(X)

Common Asset Library (CAL) Grows Over Time –
Advanced Capability Builds (ACB) draw from library
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Combat Systems Engineering 
Strategy Summary

Establishing a combat system based on a common 
objective architecture with products applicable to 
multiple ship classes
– Government owned architecture and authenticated interfaces 

driven by Architecture Description Document (ADD)

Conducting combat system development through 
disciplined systems engineering principles and 
processes
Future Surface Combat Systems will be created from 
existing and new development components
Two Roles for Industry
– PSEA – platform system engineering agent
– Developers – individual components, capabilities
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Rapid Capability Insertion Process

Assessment 

Test

Step 2
Build

Test

Build

Hardware & System 
Integration

Engineered Solutions
from Feedback

Engineered Solutions
from Feedback

CNSF
CNSF

Approval
Delivery

Project
Evaluation

Test

Step 1

Evaluation

Build

User 
Input

Assessment
Test

Step 2

BuildBuild

User 
Input

Step 3

BuildBuild

User 
Input

Implementation 
System Real Time

Step 4

BuildBuild

User 
Input

Fleet Feedback
Operational 
Introduction

Fleet Input, Technical Oversight / Insertion Throughout Development 
and Operational Testing, Resulting in Increased Capability to the Fleet

Fleet
Introduction

Production
Systems Engineering and Development

Training Development
Provisioning Development

Electronic Tech Manual Development
Reliability Assessment

Operational Test
PEO N86

Progress Review Points
(PEOs / OPNAV / FLEET)

-Operator Evaluation
-System Performance
-Interoperability Issues
-Technical Concerns
-Documentation           
Deficiencies

-Training Shortfalls

OPNAV/PEO/ASN   
Oversight

-Funding
-Assessing
-Programming
-Monitoring

-Scheduling

Step 5 – Production & Certifications
Advanced Capability Build (ACB) Process

RCIP
Project
Procurement
& Contract
Award
Process

RCIP
Problem
Definition
Process
& SWRG

User 
Inputs

Vendor  
Inputs

Test Test

Software Problem Reports

Navy Testing
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NAVSEA Small Business Innovation Research Program (SBIR) 
Budget Object Classification Code System (BOCS) Trends

SBIR
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Back-up
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Surface Navy Combat System 
Modernization Paths

Advance Capability
Build (ACB) / Technology 
Insertion (TI)

Requires COTS
Computing
Environment
ACB Fixed 2 year
period with combat
system component
test and evaluation
before delivery 
Content preplanned,
but may be delivered
w / less than planned
capability if
problems arise
Software Engineered

for delivery in < 9
week availability
ACB’s can be fielded
in conjunction with
major capability
upgrades or initial
COTS Computing
Environment
availability

ACB / TI Fielding

CAPABILITY UPGRADE (Science & Technology Transition)

SOFTWARE AND HARDWARE INFRASTRUCTURE MAINTENANCE

CG Mod, AMOD, 
SSDS Mk 2

Establish Network-based COTS computing environment for in-service 
Combat Management Systems (CMS) 
Decouples CMS H/W from S/W. Field latest ACB during ship’s first 
scheduled COTS Computing Environment install availability

Install open architecture 
computing environment 
(POR) Budgeted 
Modernization

ENABLER (Must Happen First)

TI 08
TI 12
TI 16
SSDS OA

Provides opportunity to upgrade computing environment (Hardware and 
Software) and manage COTS obsolescence issues or provide more 
processing capability
Uses commodity based electronics procurement

Technology  Insertion 
(TI)
Computing Hardware 
Refresh (POR)

STR 

NIFC-CA,
IABM,
BMD,
Air Control,
DWC 

SPY-OA,
SCCID,
RDDL,
ATO 
Correlator

CG ,DDG, 
CVN-78
DDG-1000
CG(X) 

Example

Requires traditional development process – deployed in an ACB when ready
May be tested individually but certified as part of an ACB

Rapid capability development upgrades usually within specific S/W 
components
Rapid Development inside PPBE timelines

May include H/W changes. Engineered for < 9 week availability

May be tested individually but certified as part of an ACB

Capability 
Development
- POR for Specific

Capability
Upgrade

- Rapid Capability
Insertion Process
(RCIP) (POR)

Computer S/W maintenance is recurring cost that requires separate POR line
License fees for non GPR S/W
Foundation Critical, Safety and Information Assurance issues

Computer Program 
Software Maintenance 
(POR)

Fixed beginning / end dates based on shipyard schedule
Hardware decisions constrain software scope and architecture
Commodity-based electronics delivered as late in development cycle as 
possible

Major Ship Class 
(New Construction / 
POR)

CharacteristicsCategory



Naval Open Architecture

https://acc.dau.mil/oa

Naval Open ArchitectureNaval Open Architecture is changing how we build systemsis changing how we build systems

Naval Open Architecture is the 

confluence of business and 

technical practices yielding 

modular, interoperable systems 

that adhere to open standards 

with published interfaces.  OA 

delivers increased warfighting 

capabilities in a shorter time at 

reduced cost.

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

Source: OPNAV ltr Ser N6N7/5U916276 dtd 23 Dec 05Source:  Official Navy definition, ASN RDA Rhumb Lines, 12 Dec 2006
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Naval Open Architecture

https://acc.dau.mil/oa

OA checkpoints are being built into the Department of 
Navy’s Six Gate Review Process to ensure compliance

OA Checkpoints

OA Guidance

SECNAV introduced the six-gate, two-pass process to more effectively integrate the 
Naval requirements and acquisition decision processes.  This process improves 

visibility and insight into the development, establishment and execution of programs. 
18


