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Outline
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® 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
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® 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



N/UWSS Thrust
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N/UWSS Content
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® Strategic Warning & North American Defense
— Migrate existing warning & NORAD C2 systems
* Enable global information availability/interoperability
e Align with joint C2 doctrine
e Address sustainment problems
* Evolve to DIl 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



N/UWSS Process
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The Path to NJUWSS Business Case and POM Input
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Architecture Initiatives
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® N/UWSS Operational Architecture Development
— Approach
— Products
— Architecture evaluation

® Space Battle Manager Core System (SBMCS)

® Migration of Space Architecture

® Shared Early Warning



Architecture Approach
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Top Level Use Case Model
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N/UWSS NCD Example

: SND C2 SPO
Assess & Report Non-Cooperative Space Launch

Use Case: SSIFD6 UNCLASSIFIED ﬁ

Name: Non-Cooperative Space Launch IFD
Initial Creation Date: 8-4-98

Initial Review Date: 8-20-98

BIGPIC Integration Date: 8-2598

Final Review & Baseline Date:9-1-98
RevDate: 9-1-98

Flow:

May trigger a

n RA SS2
USSPACECOM Assess and Report
\ Non-Cooperative Space Launch IFD 556
\ ss21
\ ss2 Ssir7
*31

Non DoD
Government 32 \

RS O Sensor
System

—

AFSPACE Assess and Report 553

National Intel/CIC  #3

8 Non-Cooperative Space Launch IFD 5533

*

9 (1) MW10 - Launch Event Indication from Missile Sensor AN

MW 10 (2) MW31 - Launch Event Indication from Fusion Center
30 (3) SS19 - Possible Non-Coop Launch Alert (Historic) from
MW 31 AFSPACE
(4)SS18 - Anchor Alert (Init) from AFSPACE
o (5) SS6 - Sensor Tasking Change from AFSPACE
Missile Sensor (6) SS55 - Request for Launch Amplifying Information to AFSP ACE

System © (7) SS2 - RSO Orbital Parameters from AFSPACE
(8) SS1 - Raw or Processed Observation fom RSO Sensor
: 8)SS17 - Miss Pass Information rom RSO Sensor
Fusion Center (
Assess and Report Non-Cooperative Space Launch IFD UNCLASSIFIED (8)SS33 - POSINEG Repor‘t to AFSPACE
(9)SS3 - ELSET 1 Notification from AFSP ACE

L(10) SS15 - Satellite Catalog Action from AFSP ACE
(11) SS21 - Terminate Anchor Alert from AFSPACE




Operational Architecture Modeling Issues
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® 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



N/UWSS IER Example
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Cloze

Supports the CINC's Space Operations and ' aming missions by providing timely azsessments of space
and mizzile launch events.

Includes event time, lacation, tupe, azirmuth or inclination, vehicle pe, and preliminam mizzion andsor
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Immediate
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Ohe page
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ISC2 Architecture Evaluation
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® Generate a framework for ongoing quantitative/qualitative analysis
— Evaluate proposals
 Proposed system architectures
o Architecture strategy with demonstration
e Migration strategy and plan
— Continue architecture evaluation throughout life cycle

® Determine how well the proposed architecture supports specified
guality attributes (requirements)

® llluminate points in the architecture where:
— sensitivity to various attributes exists
— quality attribute tradeoffs occur



Architecture Evaluation conciuded)

SND C2 SPO
Attributes Table
Architecture Architecture Attribute Rationale for Architecture Evaluation Architecture
Attribute Consideration Artifact Used in M ethod Trades-off
Category Evaluation
Interoperability

Transparent access to space data
(e.g., develop, manage and use a
standard Data Access I nterface
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
Cadlition
interoperability

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

Transparent access to missile data

Allows Joint and
Codlition
interoperability




Space Battle Management Core Systems
(SBMCS)
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SBMCS Objectives:
* Provide space force status
e Space surveillance (location) feed to
Common Operational Picture
» 2D-3D Satellite orbit visualization
: » Satellite system status (OPSCAP)
|« Provide space event impact assessment

Force Coll:lgbﬁ:i?‘téve | to Joint Warfighter
Status, = f  GPS Navigational Accuracy
Forecast = = :

: « Solar environment Forecasts/Events
| » Support collaborative planning for COA
| determination

{* Produce Space Tasking Orders

Events

Data Set —® AnalysisTools— Impact Assessment

Overview:

» Demo initial capability in JWID 99/EFX 99

e Transition current 14th AF SBM to future
SBMCS

» Pathfinder for NNUWSS SBM requirements and
architecture

» Capability to transition to ISC2 contract

Technology Initiatives:

» 3-tier architecture

» Subscription-based brokering

* Agent-based information push

» Collaborative planning environment
 JTA & DIl COE compliance migration
e Spiral development & demonstration




SBMCS Software Architecture Framework
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Migration of Space Architecture
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Shared Early Warning Elements
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Impact of evolving standards
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¢* UML
— Needed to sell concept of Use Cases
— Waiting for XMl 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)
e Astro standards
* Policy-based infrastructure
— Space C2 subdomain annex?
— USSPACECOM/J6N Joint Interoperbility Portfolio (JIP)



Defining and managing architectures
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® 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, ...)



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



