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Overview

• What is the JSE?
• Test Vision
• Test Challenges
• Future Test Needs
• Design
• Regions of Interest
• OV-1
• Architectural View
• Message Exchange Example
• Summary

Presenter
Presentation Notes
(LEFT SIDE OF CHART):  SIMAF was founded in 1994 under a Congressional add made possible by Congressman Dave Hobson and housed in a converted AFRL laboratory within Building 145/146 in Area B at Wright Patterson AFB.  It is a SAP/SAR capable facility that utilizes approximately 25 to 30 Government people and from 50 to 70 Contractors depending upon the workload.  The skill sets encompassed by these people include:  (1) Technicians, (2) Software coders, (3) Security personnel, (4) Analysts, (5) Acquisition specialists, (6) Specialty Engineers, (7) Program Managers, (8) Information Security/Assurance Officers, and (9) System engineers.   The current facility is significantly larger than our previous facility and houses up to 140 individuals in numerous secure laboratories with access to the Defense Research Engineering Network (DREN).  Historically, SIMAF is approximately 90% customer funded augmenting its organic capabilities.    SIMAF is a facility that espouses the concept of “cooperation to achieve our mission”.   We routinely work across the DREN with many AF, ARMY, and NAVY sites and our OEM partners to support our customers and achieve USAF objectives.   This is a way of life for SIMAF since our focus is on the entire Life cycle of systems and System of Systems from Development Planning through Test.  (RIGHT SIDE OF CHART…”MIRRORED S CURVE”)  SIMAF has a long history of supporting programs and integrated capabilities since 1994.  SIMAF moved from a strictly program support perspective to one of addressing interoperability in late 2004.  SIMAF began addressing interoperability through the development of tactical datalink models to support Information Exchange Request (IER) analysis for the programs (F-22, F-35).  As we moved from a program perspective to interoperability, we recognized that our processes were not designed to support integrated System operations.  In 2006, we begin working on a System Engineering process to address how to assess capabilities comprised of Family of Systems (FoS) and support functional requirement allocation to the various participating systems.   Also in 2006, SAF/A6, in conjunction with AFMC/A5, began the Air Force Integrated Collaborative Environment (AFICE) to encourage cross-domain integration and analysis within the community as part of their Warfighter Integration mission.  This begin our relationship with the 46th TS and AFC2IC.  We begin our early integration activities through a series of experiments that started with Integral Fire, JBD2, and today is known as the Air to Ground Integrated Layer Exploration or AGILE.  As we have progressed from 1994 to 2012, our mission has expanded to support integration and interoperability within AF program and between AF programs and our Joint Service Partners. 
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• Chief of Staff of the Air Force (CSAF) 
Directed Activity

• Funding started in FY19
• Initial Operating Capability in 2023
• Test Capabilities at Edwards Air Force 

Base and Nellis Air Force Base
• Continue to team with our 

Navy/Marine Corps partners
• Build a Digital Test Environment to 

support Developmental & Operational 
Test as well as support/use for Training

The Joint Simulation Environment
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• Multi-Platform Capable 
- Supports Multiple Programs

• Government Owned Environment
- Level Playing Field

• Open Architectures
- Service Based Approach

• Interoperability
- System of Systems 

• Opportunities for Partnering
- Sharing of Ideas & Information

The Test Vision
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• Geographical Constraints
- Physical Size, Longer Range Weapons, Cooperative Operations

• Technology Limitations
- Inability to replicate critical phenomenology at the appropriate fidelity

• Electronic Warfare
- Inability to replicate dense and complex electronic warfare in real time

• Frequency Spectrum
- Limitations to the type/strength of electronic signals that can be broadcast

• Operational Limitations
- Limitations on the full range of engagements within a kill chain

• Safety
- Limitations on aircraft maneuvers in airspace

The Test Challenge

Aircraft capabilities have outgrown our physical test ranges!
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• Battlespace Density/Complexity
• Geo-Specific Place/Time for Testing
• Future Rapid/Adaptive Threat Capabilities
• Multi-Domain Integration
• Future Kill Chains
• Collaboration
• Automation
• Weather
• EW
• Security

Future Test Needs

Threat Improvements, Technology Improvements, Information Centric War-Fighting, & Test 
Complexity are driving the need for new Test Capabilities
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• Establish a Baseline – Low Barriers for Entry
• Limit New Development
• Use Rehosted Operational Flight Program (OFP) code
• Design an Agnostic Information Broker
• Support Distributed Operations
• Blend Commercial/Government Environments
• Foster Collaboration

Design Attributes

Balance Cost and Risk to produce continuous, measurable test capabilities!
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JSE_AF Regions of Interest
Context/Constraints for the Battlespace for Test

REGION A:  
 System Under Test (SUT)
 Virtual Air Threats (VAT)
 Lower Fidelity Blue Simulators
 Weapon Models
 Common Services required to 

support the SUT
 Threat Components
 Analytic Services

REGION B:  
 “Stand By” Virtual Air Threats (VAT)
 Lower Fidelity Blue System Models
 Blue Constructive Entity Generator
 Threat Constructive Entity Generator

REGION C:  
 Low Fidelity Constructive Air 

Entities for Battlespace Context

Regions of various fidelities to support Test needs

System Under Test

Broad Operational
Environment Additional 

Operational
Context
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Joint Simulation Environment
Operational View (OV-1)

Services:
Core – Moves properly formatted and timed information
Common – Ensures a fair fight for virtual entities
Edge – Operational Components (simulators, environments, etc.)
Exercise – Tools to aid the user in operating the JSE for Test or Training

Attributes:
• Uses an agnostic

Information broker
• Blends Components 

into a seamless 
environment

• Fidelity where it is 
needed
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Joint Simulation Environment
Architectural View

• Integration of Services
• Routing of Information
• Ensuring Quality of 

Service is met
• Architecture is designed 

around support to the 
System Under Test 
(SUT) or Training (SUTR)

Common Architecture between the United States Air Force, Navy, & Marine Corps

• Developed through an iterative agile process with contributions 
from multiple US partners

• Continuous development of the baseline over time incorporating 
more systems, additional features, and improved model fidelity
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Joint Simulation Environment
RF Exchange Example

• Services work in concert 
to appropriately move 
data

• Services are developed 
at multiple locations 
and can be readily 
upgraded

• Information flows 
between all edge 
services (as required) 
with virtual entities 
utilizing common and 
core services to support 
required fidelity 
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Summary

• The Joint Simulation Environment (JSE) is under 
development with an IOC of 2023

• This Government owned test capability will augment 
the USAF, USN/USMC existing physical test ranges 
with a digital test range 

• JSE is a service-based open-architecture to address 
future test needs
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