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Virtual Proving Ground Blueprint
06/19/2002

3. - Common Synthetic Environments 5. - Unit Under Test Interface

5.4.2 - Aging Effects 
Models/Databases

5.4 - Effects

5.4.1 - Environmental 
Effects 
Models/Databases

5.2 - UUT

5.2.1 - UUT 
Hardware

5.2.2 - All Digital 
UUT  Models

Typically Customer Supplied -

VPG Technical Architecture - Rev. 12/13/99 15:11

5.5.1 - Survivability Models

5.5.3 - RAM Models

5.5.2 - Lethality Models

5.5  - “...ility” Models

5.2.3 - System of 
Systems Models

5.2.3.1 -
Scenarios

5.3 - HFE Models

4. - Common VPG Test Tools
4.1  Test Planning

4.1.1  Test Data Requirements
Traceability

4.1.2  Test Historical Survey (With IIS)
4.1.3  Test Design
4.1.4  Test Resource

Optimization/Trades
4.1.5  Safety and Environment
4.1.6  Test Plan Generation
4.1.7  Test Rehearsal
4.1.8  VV&A

4.3  Test Analysis and
Reporting

4.3.1  Data Processing
4.3.2  Data Analysis
4.3.3  Report Generation

4.2  Test Execution
4.2.1  Control of Test
4.2.2  Human Effects
4.2.3  Data Collection
4.2.4  Test Monitoring 

3.1 - Human Effects
3.1.1 - Visual Process

3.1.2 - Physical Process

3.1.3 - Cognitive Process

3.1.4 - Etc.

3.6.1 - Transportation / Vehicle Effects Modeling
3.6.1.1 - Dynamic/Climatic    3.6.1.2 - Etc.

3.6.3 - Storage Modeling
3.6.3.1 - Climatic                    3.6.3.2 - Etc.

3.6.4 - Nuclear Effects
3.6.4.1 - EMP        3.6.4.2 - Thermal                 3.6.4.3 -

Airblast
3.6.4.4 - Ionizing   3.6.4.5 - Radiation              3.6.4.6 - Etc.

3.6.2 - Induced Environments
3.6.2.1 - Dynamic/Climatic     3.6.2.2 - EM/EW Effects 3.6.2.3 -

Etc.

3.6 Disturbance Environments

3.4  - Propagation Models

3.4.1 - Atmospheric
3.4.1.1 - EO
3.4.1.2 - RF
3.4.1.3 - Acoustic

3.4.2 - Electromagnetic      
Effects

3.4.3 - Etc.

3.7 - Virtual Battlespace

3.7.2 - SUT/
ABCS/GCCS
C4I/Digitization
Integration

3.7.5 - Friendlies,  Neutrals,
Individuals, Civilians,
Causalities 3.7.6 - Force on

Force Models

3.7.4 - Active
Countermeasures

3.7.3 -
Threat/
Target
Models

3.7.1 - GPS
Satellite Model

3.2 - Digital Terrain

3.2.1 - Visual Process
3.2.1.1 - Data Needs Assessment
3.2.1.2 - Conceptual and Logical Design
3.2.1.3 - Physical Database Design
3.2.1.4 - GIS Design Implementation                                    3.2.1 

5 - Etc.

DTC Enterprise GIS Implementation

3.2.3 - RDBMS Geodatabase
3.2.3.1 - Fast, Multiuser Access Versioning
3.2.3.2 - Large, Continuous Datasets   
3.2.3.3 - TCP/IP Standard Data Transfer
3.2.3.4 - Compliant With DTC IT Strategies                        3.2.3 5

- Etc. 3.2.5 - Digital Terrain Data Distribution Server System
3.2.5.1 - Interchange File Format Specification: MEL, SDTS, SEDRIS
3.2.5.3 - Digital Terrain Server Implementation: GeoViz    3.2.5.5 - Etc.

3.2.2 - Database Development
3.2.2.1 - Test Courses and Ranges    
3.2.2.2 - Scale, Resolution, Accuracy
3.2.2.3 - Remotely Sensed Data
3.2.2.4 - DEM, Slope, Aspect, Surfaces 3.2.2 5 -

Etc.3.2.4 - Standards Implementation
3.2.4.1 - Accuracy Specification
3.2.4.2 - FGDC Geospatial Metadata
3.2.4.3 - Tri-Service Spatial Data Standard
3.2.4.4 - Digital Data Dictionaries                              3.2.4 5 - Etc.

3.8.2 - Physical Stimulators 
3.8.2.1 - Visuals    3.8.2.2 - IR (N, M, 

F)
3.8.2.3 - MMW       3.8.2.4 - UV
3.8.2.5 - Etc.

3.8 - Stimulators
3.8.1 - Scene Rendering CIG SW/HW
3.8.1.1 - Visuals

3.8.1.1.1 - Image Intensifier 3.8.1.1.2 - Etc.   
3.8.1.2 - IR (N, M, F) 3.8.1.3 - MMW
3.8.1.4 - UV 3.8.1.5 - Etc.

3.7 - Virtual Battlespace

3.5 - Signatures

3.5.1 - Terrain
3.5.1.1 -

Mountains
3.5.1.2 - Etc.

3.5.2 - Cultural 
Details

3.5.2.1 - Buildings
3.5.2.2 - Etc.

3.5.3 - Platforms
3.5.3.1 - Systems
3.5.3.2 - Etc.

3.5.4 - Chem/Bio

3.5.5 - Targets

3.5.6 - Etc.

3.3 - Weather/Atmospheric/
Sensor Effects

3.3.2 - Battlefield 
Aerosols

3.3.2.1 - Smoke/Dust
3.3.2.2 - Chem/Bio 

Agents
3.3.2.3 - Fog3.3.3 - Natural Process Effects 

Models
3.3.3.1 - Fire 3.3.3.2 - Flood

3.3.1 - Weather/Met DB and 
Models

3.3.1.1 - Lightning Effects
3.3.1.2 - Etc.

2. - IIS Development and Operations

2.4.1 - External Repositories
2.4.2 - VPG Focus Group Integration

2.4.2.1 - ARCH FG Integration
2.4.2.2 - Tools FG Integration
2.4.2.3  - SE FG Integration

2.4 - External Integration

2.6 - IIS Management
2.6.1 – ILH Coordination
2.6.2 – Multi-Level Security
2.6.3 – Configuration Management
2.6.4 – Standards
2.6.5 – Advanced Data Mining
2.6.6 – Advanced Technology Insertion
2.6.7 – ILH Transition
2.6.8 – Autonomous Search Agent

2.5 DTC Structures
2.5.1 ADSS
2.5.2 ATIRS

OTC
DMS

2.3.2 – Tools
2.3.2.1 Dynamic Technology 

Insertion

2.3.1 – Structures
2.3.1.1 – Performance/Test
2.3.1.2 – Resources
2.3.1.3 – Administrative/Business

BTL 2.3

ILH
ATC

YPG
DMS

BTL 2.3

ILH
ATC

RTTC
DMS

BTL 2.3

ILH
ATC

WSMR
DMS

BTL 2.3

ILH
ATC

DPG
DMS

BTL 2.3

ILH
ATC

EPG
DMS

BTL 2.3

ILH
ATC

ATC
DMS

BTL 2.3

ILH
ATC

ATTC
DMS

AEC
DMS

2.3.3 Mapping

2.1 - ILH Integrator
2.1.1 – Merge/Synchronize DMS and 

ILH 
2.1.2 – Manage ILH

2.1.2.1 – Standard Data
2.1.2.2 – Replication of ILH data

2.2 Document Management
2.2.1 Access Control/Authentication
2.2.2 DM Coordination/Management
2.2.3 Standard Queries
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1.2.1 Distributed Sim
ulation (DS) Support Services

1.2.1.1 - VPG
 Run-Tim

e Services Necessary to

Support of Established DS Standards

1.2.1.2 - Protocol/Standards Translator Services

1.2.1.3 -
Interfaces to VPG

 Adopted Tools and

Applications

1.3.1 - Communications
1.3.1.1 Transport (4)
1.3.1.2 Network (5)
1.3.1.3 Data-Link (6)
1.3.1.4 Physical (7)

1.3.2 - Computers and Hardware
1.3.2.1 LANs  1.3.2.2 WANs
1.3.2.3 Processors

1.3.2.3.1 RT HWIL Computer
1.3.2.4 Other Hardware, etc.

(J
oi

nt
 O

bj
ec

ts
)

(TEN
A/H

LA
)
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ICDs
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• Deployment 
Timeliness

• Immediate 
employment

• Sustain 
momentum

• Mission 
Transition

• Deployment Time
• Network Ao
• Timely & accurate
enroute planning

C4ISR/Network
• Timely prediction of 
threat activity
• Responses to potential 
threat activity

• Mission execution
UA upon arrival
• Rapid resynch of force/
Transisition w/o loss of
Combat power
Sustainability

• 72-168  hrs self sustainment
• 24 hrs  dismounted 
self sustainment
•CRO/SRO

Deployability

Battle Cmd

Battle Cmd

Deployability
• FoS  transportability
• ECC to FCC time
•Joint Interoperability

• FoS RSTA timeliness & 
accuracy
• SA timeliness & 
accuracy

Sustainability
• FOS Ao, MR (KPP)
• FOS Footprint (KPP)

• timely distribution of cdr’s 
intent
• situation understanding in 
degraded mode
• accuracy of time sensitive 
info
• Network BC-dependability  
( KPP)

C4ISR/Network

Deployability

C4ISR/Network

•Sensor TLE
• Sensor detection of 
personnel &, all vehicle 
types
• Timely sensor info to 
COP

• Platform transportability

Maneuver
• Mounted & dismounted 
movement timeliness
• AT Mine detection & 
neutralization

Lethality
• On demand Fires
• First round  timeliness

• Adjustment
to enemy changes 
faster than enemy 
response

Lethality
• BDA
• Accuracy 
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UA 
Mission Contributions

FCS Family of Systems
Cap & Lim

FCS Platforms/Network
Cap & Lim

FCS Evaluation Strategy
Responsiveness

System of Systems
Cap & Lim

E,S,S, +Unks E,S,S, +Unks

Capabilities-Based Continuous Evaluation



TRADOC UA / FCS Products, FY 03
O&O

for the
Maneuver Unit of Action

Prepared by the UA Maneuver 
BattleLab

Ft. Knox, KY

25 NOV 02

Mission Needs Statement
for the

Future Combat Systems

Prepared by the UA Maneuver 
BattleLab

Ft. Knox, KY

23 JAN 03

UA Operational & Organizational
Plan, Change 1, 25 Nov 02

Change 2, 30 Jun 03

FCS Mission Need Statement,
JROC validated, 23 JAN 03

FCS System Threat Assessment
Report, DIA validated, 24 JAN 03

Systems Training Plan 
for the 

Future Combat Systems

Prepared by the UA Maneuver 
BattleLab

Ft. Knox, KY

16 Jan  03

Operational Req. Doc
for the

Future Combat Systems

Prepared by the UA Maneuver 
BattleLab

Ft. Knox, KY

14 Apr 03

Objective Force 
Unit of Employment Concept

TRADOC PAM 525-3-92

2 Jun 03

FCS Operational Requirements
Document, 

JROC validated & approved,
14 Apr 03

Unit of Action 
System Training Plan, 

16 Jan 03

Unit of Employment Concept, 
TRADOC Pam 525-3-92

2 Jun 03



Evaluation Strategy
IP Development 

IPs Focus Architecture by 
Defining Those Processes 

That Need Software or 
Hardware Development to 

Enable Concepts

IPs Focus Architecture by IPs Focus Architecture by 
Defining Those Processes Defining Those Processes 

That Need Software or That Need Software or 
Hardware Development to Hardware Development to 

Enable ConceptsEnable Concepts

• 766 Unique Nodes 
• 288 Information Types

(Sensor data, CCIR, OPORD, 
etc)

• Up to 76 OV-2s For one 
IP to Account for 
Echelons, Task steps, 
Etc.

Integrated Process
Description Document

O & O 

Concept

30 June O&O

Process Flow 
Diagram

Scope of 
Architecture 
Integrated 
Processes

24 IP’s

Identify 
Operational nodes 

Required to 
Enable Critical 

Tasks and 
Information Types 

That Must be 
Transmitted

OV - 3

OV - 2

Identify Critical 
Tasks 

(UJTL/AUTL/NEW) 
and Sequence in 

the  Process

210 Critical Tasks

Build 
Conceptual 
Portrayal of 
High Level 

Architecture 
for Each IP

OV - 1
824,724 IERs
17 Data Fields Each

Develop 
Information 
Exchange 

Requirements 
(IERs)45,000 Man Hours 

to Create
45,000 Man Hours 45,000 Man Hours 

to Createto Create

Each IP is horizontally integrated to show Connections to Other IPs, Higher HQ, Joint HQs and Assets



DOD Architecture Views

OV-1  High Level Operations Concept Description

OV-2  Operational Node Connectivity Description

OV-3  Operational Information Exchange Matrix

OV-4  Organizational Relationships Chart

OV-5  Activity Model

OV-6a  Operational Rules Model

OV-6b  Operational State Transition Description

OV-6c  Operational Event-Trace Description

Developmental Test Command



UAMBL Recommended UA/FCS Integrated Processes
FCS Force Development IPT

1.  Exercise Battle Command  
Execute Battle Command On the Move 
Establish and Maintain Access to the Network 

Centric Information Environment (DIDb)
2. Establish/Maintain/Manage Sensors
3. Conduct Networked Fires

Employ Non-Lethal Effects
Employ Lethal Effects 
Conduct BDA

4.  Create/Maintain COP
Perform Information Fusion/Pattern Analysis
Disseminate/Present Intelligence
Disseminate CBRN Hazards
Provide Battlespace Situational Awareness

5. Establish/Maintain Networks 
Conduct Network Operations Management
Establish/Maintain Communication Networks

6.  Perform A2C2 
Perform Army Air/Ground Integration

7.  Provide Maintenance 
8.  Provide Resupply 
9.  Perform Air Defense 
10.  Conduct Multi-Mode Training 
11.  Provide Force Health Protection 

Provide Medical Support
12.  Execute Combat Identification 
13.  Provide Assured Mobility 
14.  Conduct Cooperative Engagements 

Avenge Kill
Point and Shoot

15.  Conduct Survivability Operations 
Neutralize CBRN Hazards
Conduct Countermine Operations

16.  Conduct Tactical Maneuver 
Conduct Tactical Maneuver Dismounted
Conduct Tactical Maneuver Mounted

17.  Conduct Vertical Maneuver 
Conduct Air Assault Operations
Operational Maneuver

18.  Conduct Robotic Operations (Employ Unmanned Systems) 
Remote Control of Manned Systems
Employ UAVs
Employ SUGVs
Employ UGVs
Employ UGSs 

19.  Deploy the Unit of Action 
20.  Conduct Intelligence Operations 

Analyze, Process, Produce Intelligence
Collect Intelligence
Plan and Direct Intel Activities

21.  Provide for Information Assurance 
22.  Establish Soldier System Interface 
23.  Establish Interoperability (JIM / Current / Stryker / 

Objective)
24.  Conduct Information  Maintenance

*Priority for SVF Architecture efforts: 1-5, 12, 18, 23
Priorities based primarily on available data

*

*

*

*

*

*
*

*





UoA OV-2 (NWF)

37

Step 1-Update Attack Guidance Matrix

BDE
ECC

BDE
CDR SUB

Units

UE/JTF
CICCDB

COP

ROE
Implementation

CDR’s 
Guidance

Unit Sitrep

Data

Voice

Voice & Data

Voice & Data & Live

38

BDE
ISC

NLOS
BN

ECC

UE/JTF
CIC

CDB
EN Situation
Update

ATO

FS Overlay
And Annex

ROE Implementation

BDE
ECC

Attack Guidance Matrix

COORD

EN Situation
Update

COORD

COORD

Data

Voice

Voice & Data

Voice & Data & Live

Step 2-Perform Target Development and 
Support to Targeting

42

CDB

Firing
Platform(s) CO

HQS

BDE
ECC

BDE
CIC

BN
CIC

Weapons Target
Pairing

Weapons Target
Pairing

Designated
Sensors

TGT Data

Weapons Target
Pairing

Weapons Target
Pairing

COORD

COORD

COORD

COORD
Data

Voice

Voice & Data

Voice & Data & Live

Step 6-Assign Effectors to Targets

43

CDB

Firing
Platform(s)

BN
CIC

UE/JTF
Sensors

BDE
ISC

CO
HQS

Weapon Sensor
Pairing

Weapon Sensor
Pairing

Weapon Sensor
Pairing

Target Sensor
Feed

INTEL Support
Request

Data

Voice

Voice & Data

Voice & Data & Live

Step 7-Establish Sensor to Shooter Linkages



UoA OV-3 (NWF)
Integrated 
Process

Echelon View 
of the 
Process

Task Ref 
Number

Previous 
Step

Activity Name (Receiver Task) Activity 
Description

Receiver 
Node

Receiver 
Echelon

Event Information 
Characterization

Networked 
fires

BDE 2 1 A4.3.2 PERFORM TARGET 
DEVELOPMENT AND SUPPORT 
TO TARGETING [ART 1.3.2]

UA ISC BDE Target 
Request

ROE 
Implementation

Networked 
fires

BDE 2 1 A4.3.2 PERFORM TARGET 
DEVELOPMENT AND SUPPORT 
TO TARGETING [ART 1.3.2]

UA ISC BDE Target 
Request

Attack Guidance 
Matrix

Networked 
fires

BDE 2 1 A4.3.2 PERFORM TARGET 
DEVELOPMENT AND SUPPORT 
TO TARGETING [ART 1.3.2]

UA ISC BDE Target 
Request

COORD

Networked 
fires

BDE 2 1 A4.3.2 PERFORM TARGET 
DEVELOPMENT AND SUPPORT 
TO TARGETING [ART 1.3.2]

UA ISC BDE Target 
Request

EN Situation Update

Networked 
fires

BDE 2 1 A4.3.2 PERFORM TARGET 
DEVELOPMENT AND SUPPORT 
TO TARGETING [ART 1.3.2]

UA ISC BDE Target 
Request

EN Situation Update

Networked 
fires

BDE 2 1 A4.3.2 PERFORM TARGET 
DEVELOPMENT AND SUPPORT 
TO TARGETING [ART 1.3.2]

UA ISC BDE Target 
Request

EN Situation Update

Networked 
fires

BDE 2 1 A4.3.2 PERFORM TARGET 
DEVELOPMENT AND SUPPORT 
TO TARGETING [ART 1.3.2]

UA ISC BDE Target 
Request

EN Situation Update

Networked 
fires

BDE 2 1 A4.3.2 PERFORM TARGET 
DEVELOPMENT AND SUPPORT 
TO TARGETING [ART 1.3.2]

UA ISC BDE Target 
Request

FS Overlay and 
Annex

Networked 
fires

BDE 2 1 A4.3.2 PERFORM TARGET 
DEVELOPMENT AND SUPPORT 
TO TARGETING [ART 1.3.2]

UA ISC BDE Target 
Request

COORD

Networked 
fires

BDE 2 1 A4.3.2 PERFORM TARGET 
DEVELOPMENT AND SUPPORT 
TO TARGETING [ART 1.3.2]

UA ISC BDE Target 
Request

COORD

Networked 
fires

BDE 2 1 A4.3.2 PERFORM TARGET 
DEVELOPMENT AND SUPPORT 
TO TARGETING [ART 1.3.2]

UA ISC BDE Target 
Request

COORD

Networked 
fires

BDE 2 1 A4.3.2 PERFORM TARGET 
DEVELOPMENT AND SUPPORT 
TO TARGETING [ART 1.3.2]

UA ISC BDE Target 
Request

ATO

Networked 
fires

BDE 2 1 A4.3.2 PERFORM TARGET 
DEVELOPMENT AND SUPPORT 
TO TARGETING [ART 1.3.2]

UA ISC BDE Target 
Request

COORD

Networked 
fires
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Summary
• Mission-to-Task Decomposition is a potentially 

valuable tool for determining test infrastructure 
requirements.

• The DoD Architecture Framework is a valuable 
tool for articulating the relationships between 
mission requirements and test and evaluation 
requirements.

• The information that feeds standard databases is 
becoming more useful and more usable, so it 
needs to be accurate!

Developmental Test Command


