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People throughout the trusted, dependable and ubiquitous netwoPeople throughout the trusted, dependable and ubiquitous network are empowered by their rk are empowered by their 
ability to access information and recognized for the inputs theyability to access information and recognized for the inputs they provide.provide.

Build, Populate, Protect
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GIG BasisGIG Basis
Vision and ObjectivesVision and Objectives
Overall architecture and GIG structureOverall architecture and GIG structure

Key GIG TiersKey GIG Tiers
TransportTransport
Enterprise ServicesEnterprise Services
ApplicationsApplications

Illustrate how SOA operates in the GIG architectureIllustrate how SOA operates in the GIG architecture

C2 Structures C2 Structures –– New (SOA) New (SOA) vsvs Old (Tightly Old (Tightly 
coupled)coupled)

Technical approachTechnical approach
Implementation aspectsImplementation aspects
Future directionFuture direction

GIG delivery considerationsGIG delivery considerations
Commercial and militaryCommercial and military
Differences in IT approachesDifferences in IT approaches

TopicsTopics

C2 ConsiderationsC2 Considerations

BackgroundBackground

FutureFuture
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TopicsTopics

The GIG Architectural ConstructThe GIG Architectural Construct
Feature attributes of the GIG and netcentricityFeature attributes of the GIG and netcentricity
Differences from past implementation Differences from past implementation 
approaches to the future GIGapproaches to the future GIG

C2 Architectural PerspectiveC2 Architectural Perspective
New C2 governance and New C2 governance and implementionimplemention 
approachesapproaches
The relationship of C2 within the GIGThe relationship of C2 within the GIG
The importance of SOA and SLA to C2The importance of SOA and SLA to C2
Critical consideration of data to C2Critical consideration of data to C2

Understanding the Transport LayerUnderstanding the Transport Layer
A key enabling element for C2A key enabling element for C2
The separation of transport and C2 applicationsThe separation of transport and C2 applications

Identifying How C2 is Enabled by the NetworkIdentifying How C2 is Enabled by the Network
Tactical edge approaches to networksTactical edge approaches to networks

The future C2 application set is NECC The future C2 application set is NECC 
Characteristics and implementationsCharacteristics and implementations
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The GIG is All AboutThe GIG is All About

The NII emphasis is shifting from the establishing transport The NII emphasis is shifting from the establishing transport 
programs to the network, services and applications perspectiveprograms to the network, services and applications perspective

AssuredAssured
TimelyTimely
Highly AvailableHighly Available
Right Right -- NeededNeeded
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NetNet--Centric Vision Centric Vision (Define the End Point)(Define the End Point)

VisionVision –– Power to the EdgePower to the Edge
People throughout the trusted, People throughout the trusted, 

dependable and ubiquitous network are dependable and ubiquitous network are 
empowered by their ability to access empowered by their ability to access 
information and recognized for the input information and recognized for the input 
they providethey provide..
To enable and empower people at the To enable and empower people at the 

edge of the networkedge of the network

GoalsGoals
Goal #1Goal #1 –– Make information available on Make information available on 

a network that people can depend upon a network that people can depend upon 
and trustand trust
Goal #2Goal #2 -- Populate the network with Populate the network with 

new, dynamic sources of information to new, dynamic sources of information to 
defeat the enemy defeat the enemy (post before you (post before you 
process)process)
Goal #3Goal #3 -- Deny the enemy comparable Deny the enemy comparable 

advantages and exploit weaknessesadvantages and exploit weaknesses

A robust networked force leads to A robust networked force leads to 
information sharinginformation sharing

Enhancing the shared situational awareness Enhancing the shared situational awareness 
in support of the commanderin support of the commander’’s intents intent

Achieved by leveraging the Achieved by leveraging the 
commercial information commercial information 
transformationtransformation

Information is more than a technologyInformation is more than a technology

Evolution of capability Evolution of capability –– being measured dailybeing measured daily

GIG Perspective
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Information & the GIG Information & the GIG -- Layered PerspectiveLayered Perspective

TransportTransport

ServiceService

ApplicationsApplications

User I/FUser I/F

IA & Nwk Mgmt are critical componentsIA & Nwk Mgmt are critical components

GIG Perspective

SOA Based
IA IA --
NM NM 

XX



C3-NII

A GIG Functional DissectionA GIG Functional Dissection

The Layers are not sequential as layered perspectiveThe Layers are not sequential as layered perspective
Services and application layer rarely are interfaced (I/F) direcServices and application layer rarely are interfaced (I/F) directlytly
Transport has minimally knowledge or intelligence while applicatTransport has minimally knowledge or intelligence while application is ion is 
knowledge elementknowledge element

AppApp TransTrans EnterEnter
ServiceService TransTrans AppAppUserUser UserUser

Applications LayerApplications Layer

Services LayerServices Layer

Transport LayerTransport Layer

IAIA IAIA IAIA

IA LayerIA Layer

User I/F to an application User I/F to an application –– the application contains the application contains 
information and transportation requirementsinformation and transportation requirements Enterprise Service offers a data storage and location Enterprise Service offers a data storage and location 

capability among numerous other servicescapability among numerous other services

Layers are not serial in natureLayers are not serial in nature
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Global Information Grid (GIG) Transport TiersGlobal Information Grid (GIG) Transport Tiers

Tier 1 – Backbone (GIG-BE, 
TSAT, Teleports)

Tier 2 – Intermediate 
(WIN-T,  JTRS, WGS)

Tier 3 – Edge (JTRS, MUOS)

GIG is an IP unified network having a BLACK routing and switchinGIG is an IP unified network having a BLACK routing and switching g 
basis basis –– tier in many respects as commercial networkstier in many respects as commercial networks

GIG Perspective
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Key GIG Communications Network Component Key GIG Communications Network Component 
ProgramsPrograms

DISNDISN--NG (GIGNG (GIG--BE)BE)
SATCOMSATCOM

TSAT & AEHFTSAT & AEHF
WGS WGS -- WINWIN--T/JNNT/JNN
MUOSMUOS
HC3, NMT, FABHC3, NMT, FAB--TT

Tactical terrestrial equipments / networksTactical terrestrial equipments / networks
JTRSJTRS
WINWIN--TT
CDL and variantsCDL and variants

SatCom Perspective
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GIG Transport Tiers and IAGIG Transport Tiers and IA

The GIG is more than an all IP unified The GIG is more than an all IP unified 
network network -- contains architectural security contains architectural security 
(IA) based on an (IA) based on an integrated IA enterprise integrated IA enterprise 
solution solution 

GIG Perspective

Tier 1 – Backbone/core 
(GIG-BE & TSAT)

Tier 2 – Mid
(WIN-T & JTRS)

Tier 3 – Edge 
(JTRS)

IA – Remains a major 
element to a unified GIG 
network – protection of 
the network & information

System IA challenges
BLACK IP routing
Key management
Data and CDS access
Application assurance

Solution – Integrated IA
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Unprotected Traffic

Suite A or B
Protected Traffic

Securing The Network: Securing The Network: 
Using High Assurance IP Encryptor (HAIPE)Using High Assurance IP Encryptor (HAIPE)

Top Secret
Control Station

Unclassified
Monitoring Station

Black Core

(Unprotected Network)

Top Secret
Enclave

Secret
Enclave

Unclassified
Enclave

Transport Core
Monitoring Station

HAIPE

HAIPE

HAIPE

HAIPE

HAIPE

HAIPE

Central Facility

HAIPE 
LITs

Unclassified Secret

Top Secret

Unclassified

Unclassified

Hidden security 
subnet - invisible

IA is not confined to the transport mechanism, but includes the IA is not confined to the transport mechanism, but includes the key key 
enterprise services including access and CDS considerationsenterprise services including access and CDS considerations
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Incomplete Network Solution Incomplete Network Solution -- Losing Sight of the Network Losing Sight of the Network 
Network Topology RelationshipsNetwork Topology Relationships

Tier 1 – Backbone (GIG-BE, 
TSAT, Teleports)

Tier 2 – Intermediate 
(WIN-T,  JTRS, WGS)

Tier 3 – Edge (JTRS, MUOS)

Integrated Network Solution

Understanding the entire network is critical so to Understanding the entire network is critical so to not compromise not compromise 
a cost and warfighter effective solutiona cost and warfighter effective solution (Interoperability)(Interoperability)
Forcing the core and tactical edge networks to be addressed an Forcing the core and tactical edge networks to be addressed an 
integrated structureintegrated structure
Network and Enterprise programs are Network and Enterprise programs are NOT independentNOT independent
Network is Network is part of the GIGpart of the GIG –– requires relationship to the services requires relationship to the services 
and applications, BUT information (data) is the critical elementand applications, BUT information (data) is the critical element
Interoperability with more than a single Service element or a paInteroperability with more than a single Service element or a partial rtial 
force force –– total force including the total force including the all Services and coalition forcesall Services and coalition forces
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Enterprise Information Environment Mission Area

Communications Services

DataData
DataData DataDataDataData

National
Intelligence

Mission
Area

National
Intelligence

Mission
Area

Business 
Mission 

Area 

Apps AppsAppsAppsApps Apps Apps

Information 
Assurance

Computing 
Infrastructure

Core 
Enterprise 
Services National Intelligence 

Enterprise 
Infrastructure
Mission Area

Services
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Users

Specialized Mission Area
Information and Services

ServicesServices
Services

DataDataDataData

Warfighting
Mission

Area

Warfighting
Mission
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Services

Warfighting
Mission

Area

Warfighting
Mission
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Services
Services

Services
Services

ServicesServices
ServicesN
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DoD Services VisionDoD Services Vision

Supported by the required Supported by the required 
use of a common and use of a common and 
shared infrastructure shared infrastructure 
provided by the EIEMA provided by the EIEMA 
Populated with mission and Populated with mission and 
business services provided business services provided 
and used by each Mission and used by each Mission 
AreaArea
Governed by a crossGoverned by a cross-- 
Mission Area board chaired Mission Area board chaired 
by the DoD CIO by the DoD CIO 
Managed via GIG Managed via GIG NetOpsNetOps

DoD Net-Centric Environment (NCE) will evolve to an enterprise SOA
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Services Services -- NCES ObjectivesNCES Objectives

Deliver capabilities-based service infrastructure for ubiquitous 
access to timely, secure, decision quality information by edge users 
Enable information providers to post any information they hold 
Enable edge users to:

rapidly and precisely discover and pull information resources
dynamically form collaborative groups for problem solving

Provide security for, and coordinated management of, netted 
information resources
Data interoperability versus application interoperability 

Services
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Data Strategy and Enterprise Services TierData Strategy and Enterprise Services Tier

Data Management
• DoD Discovery Metadata Standard (DDMS) – enables visibility, 

understandability and trust for all posted data
• DoD Metadata Registry – one stop shop for developer data needs

Ubiquitous
Global 
Network

Metadata
Catalogs

Enterprise &
Community

Web 
Sites

Application Services
(e.g., Web)

Shared Data 
Space

Metadata 
Registries

Security Services
(e.g., PKI, 

SAML)

Automated search of data 
based on core metadata 
standard.  Pulls data of 
interest. Based on producer 
registered format and 
definitions, translates into 
needed structure. 

Consumer

Understand  the data 
format to build applications 
that post, process, 
exchange, and display 
target information.

DeveloperPosts to and uses 
metadata registries to 
structure data and 
document formats for 
reuse and 
interoperability

Describes content 
using metadata

Posts metadata in 
catalogs and data 
in shared space

Streaming video 
available for use, tagged 
and stored in shared 
space.  Metadata added 
to catalog based on 
registered format.

Producer

Searches metadata 
catalogs to find data 
(e.g., community and 
enterprise-wide 
search services)

Analyzes metadata to 
determine context of 
data found

Pulls selected 
data based on 
understanding 
of metadata

Enterprise Services
• NCES - Storage, cross domain-IA security, collaboration, messaging, 

discovery, mediation, ESM, applications

GIG Perspective
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Core Enterprise Services Delivered by NCESCore Enterprise Services Delivered by NCES

Application

IA/Security
ESM

User 
Assistant

IA/Security
ESM

IA/Security
ESM

Discovery

Storage

IA/Security
ESM

Messaging

IA/Security
ESM

Collaboration

IA/Security
ESM

Mediation

IA/Security
ESM

Information
Assurance/Security

(IA/Security)
ESM

Enterprise 
Service

Management 
(ESM)

IA/Security

Discovery Discovery -- services that enable the formulation services that enable the formulation 
and execution of search activities to locate data and execution of search activities to locate data 
assets (e.g., files, databases, services, assets (e.g., files, databases, services, 
directories, web pages, streams) by exploiting directories, web pages, streams) by exploiting 
metadata descriptions stored in and or metadata descriptions stored in and or 
generated by IT repositories (e.g., directories, generated by IT repositories (e.g., directories, 
registries, catalogs, repositories, other shared registries, catalogs, repositories, other shared 
storage).storage).

Mediation Mediation -- services that enable transformation services that enable transformation 
processing (translation, aggregation, processing (translation, aggregation, 
integration), situational awareness support integration), situational awareness support 
(correlation and fusion), negotiation (brokering, (correlation and fusion), negotiation (brokering, 
trading, and auctioning services) and trading, and auctioning services) and 
publishing.publishing.

ESM ESM -- services that enable the life cycle services that enable the life cycle 
management of the information environment management of the information environment 
and supports the performance of the and supports the performance of the NetOpsNetOps 
activities necessary to operationally manage activities necessary to operationally manage 
information flows in the information information flows in the information 
environment.environment.

Application Application -- The set of services necessary to The set of services necessary to 
provision, host, operate and manage the GIG ES provision, host, operate and manage the GIG ES 
assured computing environment.assured computing environment.

User Assistant User Assistant -- Automated capabilities that learn Automated capabilities that learn 
and apply user preferences and patterns to assist and apply user preferences and patterns to assist 
users to efficiently and effectively utilize GIG users to efficiently and effectively utilize GIG 
resources in the performance of tasks.resources in the performance of tasks.

Storage Storage -- The set of services necessary to provide on The set of services necessary to provide on 
demand posting, storage and retrieval of data.demand posting, storage and retrieval of data.

Messaging Messaging -- Provides services to support Provides services to support 
synchronous and asynchronous information synchronous and asynchronous information 
exchange.exchange.

Collaboration Collaboration -- services that allows users to work services that allows users to work 
together and jointly use selected capabilities on together and jointly use selected capabilities on 
the network (i.e., chat, online meetings, work group the network (i.e., chat, online meetings, work group 
software etc.)software etc.)

IA/Security IA/Security -- The set of services that provide a layer The set of services that provide a layer 
of Defense in Depth to enable the protection, of Defense in Depth to enable the protection, 
defense, integrity, and continuity of the information defense, integrity, and continuity of the information 
environment and the information it stores, environment and the information it stores, 
processes, maintains, uses, shares, disseminates, processes, maintains, uses, shares, disseminates, 
disposes, displays, or transmits.disposes, displays, or transmits.
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Service Oriented ArchitectureService Oriented Architecture

S e c u r ity
S e rv ic e s  
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S e rv ic e s  
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T ra n s fo rm a tio n
S e rv ic e s  

S e rv ic e  E n a b le d  In fra s tru c tu re
P u b lis h

D a ta  a n d  a p p lic a t io n s  
a v a ila b le  fo r  u s e , a c c e s s ib le  
v ia  s e rv ic e s .  M e ta d a ta  a d d e d  
to  s e rv ic e s  b a s e d  o n  
p ro d u c e r ’s  fo rm a t.

S e rv ic e  P ro d u c e r
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tra n s la te s  in to  n e e d e d  s tru c tu re . 

S e rv ic e  C o n s u m e r
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s e rv ic e s
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The Tightly Coupled Solution IssueThe Tightly Coupled Solution Issue

Previous system approaches emphasized tightly coupled systems haPrevious system approaches emphasized tightly coupled systems having closely ving closely 
specified interfaces and highly optimized processing flowsspecified interfaces and highly optimized processing flows

Unfortunately, changing a single component had effects on numeroUnfortunately, changing a single component had effects on numerous other subsystem us other subsystem 
componentcomponent

The JNO is supporting the newer The JNO is supporting the newer ““InternetInternet”” approach of loosely coupled system approach of loosely coupled system 
demonstrating rapid adaptability and minimal interface interferedemonstrating rapid adaptability and minimal interface interference/dependencence/dependence

Comp1

Comp2

Comp6

Comp3

Comp5

Comp4

Comp2

Comp6

Comp3

Comp5

Comp4

Comp
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C2 Applications Using Data as the Integrating ElementC2 Applications Using Data as the Integrating Element 
(The Importance of Data in an SOA Environment)(The Importance of Data in an SOA Environment)

The use of data as the integrating element instead of fixed physThe use of data as the integrating element instead of fixed physical or ical or 
database I/F offers extreme flexibility and adaptabilitydatabase I/F offers extreme flexibility and adaptability

Tightly coupled Tightly coupled 
applications with applications with 

detailed and interactive detailed and interactive 
interfacesinterfaces

Loosely Coupled Loosely Coupled 
Applications Applications –– data is data is 

used as the integrating used as the integrating 
elementelement

App1App1 App2App2 App3App3 App4App4 App1App1 App2App2 App3App3 App4App4

TimeTime TimeTime

SOASOA
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C2 C2 –– Network Topology ArchitectureNetwork Topology Architecture

Understanding the network topology is critical for determining tUnderstanding the network topology is critical for determining the network performance and he network performance and 
application application –– also to address the fundamental network requirementsalso to address the fundamental network requirements

Often only links solutions are determine without regard for the Often only links solutions are determine without regard for the enterprise requiremententerprise requirement
The aggregated nodal information flow in relationship to the entThe aggregated nodal information flow in relationship to the enterprise services point provides a erprise services point provides a 
architectural construct to the networkarchitectural construct to the network
Mobility of the nodes and the connectivity characteristics relatMobility of the nodes and the connectivity characteristics relative to path / link characteristics is requiredive to path / link characteristics is required

The network topology  becomes an important tool for determining The network topology  becomes an important tool for determining not only the network not only the network 
structure and engineering focus but addressing investment and prstructure and engineering focus but addressing investment and programmatic interoperability ogrammatic interoperability 
issuesissues

It is critical to place the topology in a chronological perspectIt is critical to place the topology in a chronological perspective having a minimal three slice viewsive having a minimal three slice views
IA including critical protected performance is essential to the IA including critical protected performance is essential to the successful objectives of a GIG successful objectives of a GIG 
implementationimplementation

Distance (topology Distance (topology 
metric) is criticalmetric) is critical

Rate and waveform Rate and waveform 
is a denoted metricis a denoted metric

Security boundariesSecurity boundaries

Enterprise service Enterprise service 
repository locationrepository location Aggregated date flow at Aggregated date flow at 

the node is a critical the node is a critical 
attributeattribute

100km

SatCom Perspective

Critical network topology placement Critical network topology placement 
of the Enterprise Service of the Enterprise Service 
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Data StrategyData Strategy

FoundationFoundation
Ensures data are visible, accessible, and understandableEnsures data are visible, accessible, and understandable
Accelerates decision making by having data where needed and whenAccelerates decision making by having data where needed and when 
neededneeded
Accommodates known and unanticipated usersAccommodates known and unanticipated users
““TagsTags”” data (intelligence/nondata (intelligence/non--intelligence; raw/processed) with metadata intelligence; raw/processed) with metadata 
to enable discoveryto enable discovery
Requires data and services registries to describe, post and storRequires data and services registries to describe, post and storee
Posts data to shared spaces for users to access based on identitPosts data to shared spaces for users to access based on identity and y and 
rolerole
Organizes around Communities of Interest (COIs) using a shared Organizes around Communities of Interest (COIs) using a shared 
vocabulary to exchange informationvocabulary to exchange information

Vision – A flexible and agile Net-Centric, 
environment of “many-to-many”

exchanges and effective decisions

Mission – Implement a data-centric 
strategy allowing access to and 

sharing of information
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C2 Data C2 Data 

Past C2 Views and ImplementationsPast C2 Views and Implementations

Past C2 systems were tightly coupled Past C2 systems were tightly coupled –– strong coupling to communications and strong coupling to communications and 
database schemasdatabase schemas

Nuclear C2 Nuclear C2 

AppApp TransTrans EnterEnter
ServiceService TransTrans AppAppUserUser UserUserAppApp TransTrans EnterEnter
ServiceService TransTrans AppAppUserUser UserUser
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Dedicated stovepipe Dedicated stovepipe 
communicationscommunications
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Tactical C2 Tactical C2 
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Tightly coupled Tightly coupled 
tactical C2 and tactical C2 and 
database database 

C2 C2 C2C2

Communications are Communications are 
simple text or voicesimple text or voice
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C2 Changing EnvironmentC2 Changing Environment

Past C2Past C2
Given: voice/text capability      C2 = voice or text message    Given: voice/text capability      C2 = voice or text message    required C3required C3

Netcentric C2Netcentric C2
Given: enabling connectivity      C2 = applications      requireGiven: enabling connectivity      C2 = applications      required data accessd data access
Emphasis is on tagged data in a SOA structured implementation wiEmphasis is on tagged data in a SOA structured implementation with SLAsth SLAs
Treatment of C2 as an application with emphasis on data Treatment of C2 as an application with emphasis on data attribbuteattribbute definition and data definition and data 
importanceimportance

C2 Verbal and C2 Verbal and 
Text Message Text Message 

Netcentric SOA C2Netcentric SOA C2

Database Tightly Coupled Database Tightly Coupled 
C2 C2 –– Links       C3Links       C3

Enabling connectivityEnabling connectivity
Commercial Commercial 
implementation based implementation based 
on loosely coupled on loosely coupled 
appsapps
Data methodology Data methodology 
enabling distributed enabling distributed 
repositoriesrepositories
Service Level Service Level 
Agreements offered Agreements offered 
commerciallycommercially
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Tracking &Tracking &
CorrelatorCorrelator

Communications SystemCommunications System
(Transport)(Transport)

Past Typical C2 PerspectivePast Typical C2 Perspective

Database is tightly coupled with the data sources through a dediDatabase is tightly coupled with the data sources through a dedicated cated 
communications subsystem. communications subsystem. 
All of the C2 functional components are highly dependent and tigAll of the C2 functional components are highly dependent and tightly integrated htly integrated 
into a highly tuned systeminto a highly tuned system

C2 ControlC2 Control

Data Data 
Source ASource A

Data Data 
Source BSource B

Data Data 
Source CSource C

Data Data 

SourceSource DD

System System 
ControlControl

DecisionDecision
EngineEngine

Data Base and Data Base and 
ManagementManagement

CommandCommand
GeneratorGenerator

TransportTransport

C2 ImplementationC2 Implementation
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Enterprise Data StorageEnterprise Data Storage
and Access and Access 

App AApp A

App BApp B

App CApp C

AppApp DD

Netcentric C2 ImplementationNetcentric C2 Implementation

Loosely coupledLoosely coupled
Data centricData centric
Central enterprise Central enterprise 
servicesservices
Cost effective and Cost effective and 
simple upgradesimple upgrade

Communications SystemCommunications System
(Transport)(Transport)

Data Data 
Source ASource A

Data Data 
Source BSource B

Data Data 
Source CSource C

Data Data 

SourceSource DD

Application LayerApplication Layer

Transport LayerTransport Layer

Communications SystemCommunications System
(Transport)(Transport)

Transport LayerTransport Layer

C2 Application LayerC2 Application Layer

Tracking &Tracking &
CorrelatorCorrelator

C2 ControlC2 Control

Data ManagementData Management
& Search Services& Search Services

DecisionDecision
EngineEngine

CommandCommand
GeneratorGenerator

Local Tracking &Local Tracking &
CorrelatorCorrelator

System System 
ControlControl

Security and Security and 
Collaboration Collaboration 

ServicesServices
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ECMsECMs Support Mission ThreadsSupport Mission Threads 
Time Sensitive Targeting Mission Thread exampleTime Sensitive Targeting Mission Thread example

The Warfighter
Owns and Shapes

The mission thread

Evaluation
Capability
Modules
(ECMs) 

Mission
Thread

Mission Thread

Guides ECM
Development

Establishes
Integration Environment

Operational construct
For testing & assessment

W
H

A
T

H
O

W

TARGET

TRACK

FIND
FIX ENGAGE

ASSESS

Geospatial 
Information

Search ECM Operational 
Context

ECM

Weapons Target
Pairing ECM

Attack Analysis
ECM 

UAV Video
ECM

Find, Fix, Track, Target, Engage, Assess
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Future C2 ImplementationsFuture C2 Implementations

Netcentric offers C2 a total understanding of the operating Netcentric offers C2 a total understanding of the operating 
environment, SAenvironment, SA
Structures such as SOAs using SLAs offer flexibility and Structures such as SOAs using SLAs offer flexibility and 
adaptability adaptability 
Enterprise Services offers a Enterprise Services offers a losselylossely couple applications couple applications 
environment environment –– SOA and supports a information data accessSOA and supports a information data access
Future C2 systems may include decision recommendations Future C2 systems may include decision recommendations 
and optionsand options

Generation of commands based on the commanders selectionGeneration of commands based on the commanders selection
Estimators of threat reactionsEstimators of threat reactions
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Applications Transformation to an SOA EnvironmentApplications Transformation to an SOA Environment

The transformation to an SOA has enabled a massively different aThe transformation to an SOA has enabled a massively different approach pproach 
to C2 and other applications as being demonstrated by NECCto C2 and other applications as being demonstrated by NECC

Tightly Coupled Tightly Coupled 
ApplicationsApplications

Loosely Coupled Loosely Coupled 
ApplicationsApplications

SOA SOA 
TransformationTransformation
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Application Development TransformationApplication Development Transformation

SandboxSandbox

Evaluation Capability ModulesEvaluation Capability Modules ((ECMsECMs))

Development
Development

Piloting
Operational 

Piloting

Operational MaturityOperational Maturity

Operational Capability ModulesOperational Capability Modules ((OCMsOCMs))

FDCEFDCE

DISA is incorporating a different SOA development and test DISA is incorporating a different SOA development and test 
approach in cooperation with JC2 portfolio (JFCOM)approach in cooperation with JC2 portfolio (JFCOM)
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Commercial Turns vs. DoD TurnsCommercial Turns vs. DoD Turns

The use of the same process for IT products as for major developThe use of the same process for IT products as for major development platforms ment platforms 
forces a development turns time producing products which are alrforces a development turns time producing products which are already behind eady behind 
the commercial product capabilitiesthe commercial product capabilities
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Key – both DSP and GPP processors performance 
is increasing at ~10x every five to seven years 

DoD Capabilities/Requirements and Acquisition TimeDoD Capabilities/Requirements and Acquisition Time

11 22 33 44 55 66 77 88 99 1010

BeginBegin AcqAcq Start (10x)Start (10x) IOC Start (100x)IOC Start (100x)

Commercial IndustryCommercial Industry

DoD ProcessDoD Process
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The Almost Existing Solution IssueThe Almost Existing Solution Issue

Cost impact for capabilities Cost impact for capabilities –– which capabilitieswhich capabilities
Not all requirements are the sameNot all requirements are the same
Cyclic assessment / design approachCyclic assessment / design approach
Where is the issue Where is the issue –– distributed?distributed?
Accuracy of the capability solution vs. cost analysisAccuracy of the capability solution vs. cost analysis

% Capabilities Solved

C
os

t
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C2 ApplicationC2 Application

Enabling Function Order Difference Enabling Function Order Difference –– 
Military and CommercialMilitary and Commercial

Commercial applications are driven by the availability of the neCommercial applications are driven by the availability of the network (transport) while military twork (transport) while military 
applications are not tied to the network as the enabling entity applications are not tied to the network as the enabling entity like the commercial equivalentslike the commercial equivalents

Transport layerTransport layer

Enterprise Service layerEnterprise Service layer

Applications layerApplications layer

Transport/CESTransport/CES

DemandDemand

TransportTransport ApplicationsApplications

MilitaryMilitary

CommercialCommercial

Transport as an enabling functionTransport as an enabling function

Military applications typically Military applications typically 
drive the requirements for the drive the requirements for the 
transport network transport network –– worse the worse the 
applications may be built upon applications may be built upon 
wireline implementationswireline implementations

The availability of the transport The availability of the transport 
network drives the applicationsnetwork drives the applications

Which came first Which came first –– the application or the the application or the 
transport (network) mechanism?transport (network) mechanism?
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SummarySummary

GIG and Netcentric structuresGIG and Netcentric structures
Enterprise Services and data strategy (access) is an enabler forEnterprise Services and data strategy (access) is an enabler for future future 
C2 applicationsC2 applications
C2 in the GIG is an applicationC2 in the GIG is an application
Transport is an enabler, but is separate from C2Transport is an enabler, but is separate from C2
C2 is being transformed:C2 is being transformed:

Loosely coupled SOA environmentsLoosely coupled SOA environments
Massive information and data access driven by COI and data taggiMassive information and data access driven by COI and data taggingng
Unified C2 enterprise approachUnified C2 enterprise approach
Enterprise Services and data represent the key solutions for futEnterprise Services and data represent the key solutions for future C2 ure C2 
implementationsimplementations
New development techniques for inclusion of warfighter evaluatioNew development techniques for inclusion of warfighter evaluation and n and 
assessments assessments –– based on commercial modelsbased on commercial models

New approaches in IT and GIG componentsNew approaches in IT and GIG components
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