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Outline

• NORAD USSPACECOM Warfighter Support System (N/UWSS)
Initiative

• Architecture initiatives
• Impact of evolving standards
• Defining and managing architectures
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N/UWSS Mission Scope

• Command and Control for
– Strategic Missile Warning
– Air Defense and Warning
– National Missile Defense
– Space Control
– Space Support
– Space Force Enhancement
– Space Force Application
– Information Operations
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Global Infosphere
•  C4I Warrior Tenets
•  Global Grid

Mission Needs
•  Interoperable BM/C2
•  Warfighting Warning Information
•  Space Product Integration
•  Flexible to Evolve
•  Reduce Cost of Ownership

USSPACECOM
•  Full Force Integration
•  Global Partnerships
•  Global Engagement
•  Control of Space

Ops Concept

COLD WAR - Strategic Focus

Strategic & Theater - Global Focus

NORAD
•  Precision Tracking
•  Precision Engagement
•  Integrated Battle Mgmt
•  Focused Logistics

  Workaround
  Workaround

N/UWSS Thrust
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N/UWSS Content

• Strategic Warning & North American Defense
– Migrate existing warning & NORAD C2 systems

• Enable global information availability/interoperability
• Align with joint C2 doctrine
• Address  sustainment problems
• Evolve to DII COE/GCCS based infrastructure
• NORAD/USSPACECOM COP

– Integrate expanding mission responsibilities
• Global Space Battle Management C2
• Single Focal Point for Space
• Global Space Partners Integration
• Incorporate National Missile Defense C2
• Information Operations

• Theater support & integration
– Add new space C2 capabilities

• Integrate emerging capabilities to effective ops tools

Leverage off-the-shelf capabilities
Add new C2 decision support
Improve collaborative (vertical & horizontal) planning
Align with Joint Doctrine

• Enable theater space information integration
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The Path to N/UWSS Business Case and POM Input

Activity Modeling

Improvement
Analysis

Operator Conducts:

As-Is Architecture

Activity Based
Costing

To-Be Architecture

To-Be
Integration

Policy Guidance
- Joint Vision 2010
- CINCs Vision
- C4ISR Guidance

Operator Driven
Reengineering

Information
Infrastructure
Assessment
• As-Is System Architecture
• As-Is Data Structures

Migration
Selection
Criteria

Business Case
Development

Migration Plan

Business Case

PE XYZ

3600

3400

3080

00 01 02...

POM Input

Part 1  Jan-Mar 97 Part 2  Apr-Jun 97 Part 3  Jul-Dec 97

N/UWSS Process
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Architecture Initiatives

• N/UWSS Operational Architecture Development
– Approach
– Products
– Architecture evaluation

• Space Battle Manager Core System (SBMCS)
• Migration of Space Architecture
• Shared Early Warning
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Integrated 
Space C2 
System

Path 1:  Top-down
To Be Requirements
(Vision)

Path 2:  Bottoms-up
Migration Initiatives
(Implementation)

System Architecture System Architecture 

IER Matrix

Tech ArchitectureTech Architecture

CSA
CSS

CSP/COP

Kernel

Shared Data

DII COE

Process

C2STA
     Capability view
     Distributed view
     Data view
     Security
     Production

Architecture Approach

ISC2
Profile

Operational ArchitectureOperational Architecture

Node
Connectivity

Activity Model New
Missions

DII

Sustainment/Migration Systems/ReengineeringSustainment/Migration Systems/Reengineering

HQ

SOC

Use Cases

Req     Min.    Priority  Thresh. Object. 00   01   02   03   04   05
1 
2         

SMM

System
Architecture
Objectives

A-Specification Level requirements in DOORS
Software Reengineering Products (?)
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N/UWSS NCD Example

Us e C ase:  SS IFD6
Na me:  Non-Cooperative S pace Launch IFD
Initial Creation Date:  8-4 -98
Initial Review Date: 8-20-98
BIGPIC Int egration Date: 8-25-98
Final Re view & Base line Dat e: 9-1-98 
Re v Dat e:  9-1-98

(1 ) M W1 0 - Launch E vent Indicat ion fro m Missile Sensor
(2 ) MW 3 1 -  Launch Event Indication fro m Fusion Cent er
(3) SS19 -  Poss ible Non-Coop Launch Alert (Historic) from 
AFSPACE
(4 ) SS18 -  Anc hor A ler t (Init)  from  AFSP ACE
(5) SS6 - Sensor Tasking Change from AFSPACE
(6) S S55 - Request for Launch Ampli fy ing Information to AFSP ACE
(7) S S2 - RSO Orbital P arameters from AFSPACE
(8 ) S S1 - Raw or Processed Observati on from RSO Sensor
(8 ) SS17 -  M iss Pass  Info rmation from RSO Sensor
(8 ) SS 33 - POS/ NEG Report to AFSP ACE
(9 ) SS3 - ELSET 1 Noti fi cat io n from  AFSP ACE
(1 0) SS15 - Satellit e Ca talog Act ion fro m AFSP ACE
(11) SS21 - Terminate Anchor A lert from AFSPACE

Flow:
UNCLASSIFIED

UNCLASSIFIED

May trigger a
n RA

USSPACECOM Assess and Report 
Non-Cooperative Space Launch IFD

National Int el/CIC

Missile Sensor 
System

RS O Sensor 
Syst em

Fusion Center
Assess and Report Non-Cooperative Space Launch IFD

AFSPACE Assess and Report 
Non-Cooperative Space Launch IFD

SS2

*27

*26

*19

*18

MW 10

SS55

SS18

SS19

SS1

SS3

SS33

*28
*29

*31

SS17

SS2 1

SS6

SS2

SS15

*30
MW 31

Non DoD 
Government *32

Assess & Report Non-Cooperative Space Launch
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Operational Architecture Modeling Issues

• Many options for the modeling approach
– start with subsystems
– start by extending from the top C2 functions
– break out by mission domains

• Key considerations
– must be understandable to mission users
– must lend itself to further modeling to support system

architecture and code generation
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N/UWSS IER Example
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ISC2 Architecture Evaluation

• Generate a framework for ongoing quantitative/qualitative analysis
– Evaluate proposals

• Proposed system architectures
• Architecture strategy with demonstration
• Migration strategy and plan

– Continue architecture evaluation throughout life cycle
• Determine how well the proposed architecture supports specified

quality attributes (requirements)
• Illuminate points in the architecture where:

– sensitivity to various attributes exists
– quality attribute tradeoffs occur
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Architecture Evaluation (concluded)

Architecture
Attribute
Category

Architecture Attribute Rationale for
Consideration

Architecture
Artifact Used in

Evaluation

Evaluation
Method

Architecture
Trades-off

Interoperability
Transparent access to space data

(e.g., develop, manage and use a
standard Data Access Interface
with standard syntax for
accessessing data and metadata)

Automated access to
space data for emerging
space applications and
for virtual command
center concept.

Allows Joint and
Coalition
interoperability

Security:  May introduce
security challenges
(e.g., classified by
aggregation)

Transparent access to missile data Allows Joint and
Coalition
interoperability

Attributes Table



SND C2 SPO

Space Battle Management Core Systems
(SBMCS)

SBMCS Objectives:
• Provide space force status

• Space surveillance (location) feed to
Common Operational Picture

• 2D-3D Satellite orbit visualization
• Satellite system status (OPSCAP)

• Provide space event impact assessment
to Joint Warfighter

• GPS Navigational Accuracy
• Solar environment Forecasts/Events

• Support collaborative planning for COA
determination

• Produce Space Tasking Orders

Technology Initiatives:
• 3-tier architecture
• Subscription-based brokering
• Agent-based information push
• Collaborative planning environment
• JTA & DII COE compliance migration
• Spiral development & demonstration

Overview:
• Demo initial capability in JWID 99/EFX 99
• Transition current 14th AF SBM to future

SBMCS
• Pathfinder for N/UWSS SBM requirements and

architecture
• Capability to transition to ISC2 contract

Data Set Impact AssessmentAnalysis Tools

JWID/EFX
Ops Event “Strings”

Space COP

Collaborative
 Planning

Space
Force
Status,

Forecast,
&

Events

Sensors • Mission Planning
•Mission Impact
• COA Planning
•Space/Air Tasking
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SBMCS Software Architecture Framework

FORTE Integrating Framework

Legacy
Application
Component

New Native
Java 

Application

Java Wrapper

Legacy
Application
Component

Web Client
User Interface

Web Client
User Interface

COP Client
User Interface

Client
Tier

Broker
Tier

Application
Tier

Data Sources

Java Wrapper

Legacy Apps are complete 
systems wrapped as components
providing standard component interface

Services
- Directory Services
- Naming Services
- Apps Management
- Security Services
- Subscription Services
- Event Management

Standard Component
 Interface

Agents
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NCA/JCS

USCINCSPACE
SPOC

Theater CINC
Supported CINC

COMARSPACE
ARSPACE SOC

Enroute 
Air Mobiles

Reachback

ASOC
CTP/CTD

 Feed

CAMS

COPVTC

Threat Assess

ARSPACE
COP/CTD

 Feed

ASOC
CTP/CTD

 Feed

ACOM
Cop/CTD

COP/CTD

CAMS

COPVTC

Threat Assess

CWAN Feed
CTD

Coalition Forces

Deployed
JTF

NAVSPACECOM
NAVSPACE SOC

ASPADOCCMOC/1CACS

AFSPACE
COP/CTD

 Feed

COMAFSPACE
AFSPACE SOC

1CACS LAN

USSPACECOM 
COP/CTD

NAVSPACE
COP/CTD

 Feed

AFSPACE
COP/CTD

 Feed

SBMCSSDS

OSW

Enterprise DB

Space Sensors

Data Standards

Data Sharing

Integrated Tools

Migration of Space Architecture
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Shared Early Warning Elements

?

USA RF (JWC)RF (NWC)

ISREALJAPAN

NATO

S KOREA

CENTCOM OTHERS

MISSILE WARNING

   MISSILE WARNING CENTER

THREAT-BASED
REAL WORLD EVENTS

PRE-LAUNCH
NOTIFICATION

www

TREATY BASED
PRE-EVENT

PROMOTE SECURITY INTERESTS - ENHANCE STRATEGIC/TACTICAL STABILITYPROMOTE SECURITY INTERESTS - ENHANCE STRATEGIC/TACTICAL STABILITY

Verification/Validation
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Impact of evolving standards

• UML
– Needed to sell concept of Use Cases
– Waiting for XMI support for exchange among tools

• CORBA
– Real Time, Fault tolerance, load balancing, security
– Component model
– Asynchronous messaging

• JTA
– Phase out legacy standards (message sets, link protocols)
– Additions (emerging standards)

• QoS (RSVP, diffserv, 802.1p)
• Astro standards
• Policy-based infrastructure

– Space C2 subdomain annex?
– USSPACECOM/J6N Joint Interoperbility Portfolio (JIP)
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Defining and managing architectures

• Government to provide
– Target Ops Arch (2005-2010)
– Initial Tech Arch

• Proposals to provide
– System Architecture

• Post Contract Award
– Contractor to maintain and evolve Sys and Tech Arch
– Subject to Govt approval
– Expect to form an Architecture IPT to consider outside

influences (AC2ISRC, GNIE, …)
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For further information

• Maj LeRoy Pedone (leroy.pedone@cisf.af.mil)
• Loring Bernhardt (loringbe@mitre.org)
• Paul Denning (pauld@mitre.org)


