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Purpose 

Technical brief to describe the Next Generation 
Modeling and Simulation Architecture (NGAT) 

and Proposed Phases 
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Challenges 

ÅFederation becoming increasingly large and 
unmanageable  

ÅCosts increasing to upgrade existing and new 
federate additions 

ÅResource-intensive integration of new federates 
and support 

ÅTightly-coupled simulations 

ÅBridges and gateways often required to integrate 
new and emerging technologies 

ÅMany redundancies and inconsistencies in data 
representation 



Next-Generation  
M&S Capability 

ÅRapidly utilize real-
world source data 

ïCloud-based Rapid 
Data Generation 
(RDG) and 
distribution 
capability 

ïSupport operational 
COA development 

ïSupport Concept 
Development with 
Training 

ÅAbstract User 
Interfaces to lower 
the barrier to use 

ïInvoke only services 
needed by user 

ïOn demand access to 
scenario repositories 

ïUsers interact with 
common terms and 
symbols (Military & 
Civilian systems)  

ïInteract with C2 
systems 5 



Next-Generation 
M&S Capability Continued 

ÅMake simulations smarter / more capable 

ïOpen Architecture Principles 

ïNavigate terrain / interpret physical environment 
and effects 

ïAttempt to apply orders more effectively 

ïAllow faster than real-time simulation without 
intervention 

ïDynamic Intelligent Control Agent  (scalable in 
cloud) 

ïReduce role-player dependency 
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Fundamental Precepts  

ÅApply Open Architecture Principles 

ÅProvide yearly deliveries through JLVC increments with the 
ŀōƛƭƛǘȅ ǘƻ Ǌƻƭƭ ōŀŎƪ ǘƻ ŀ ǇǊŜǾƛƻǳǎ ȅŜŀǊΩǎ ƛƴŎǊŜƳŜƴǘΦ 

ÅDevelop Composable Frameworks 

ÅProvide Central Management 

ÅSynergy and Efficiencies Gained By Aligning Current Efforts 

ïService Oriented Architecture (SOA) Prototype (JCW Joint 
Simulations) 

ïKORCOM project  

ïRapid Data Generation (RDG) project 

ïNATO Training Federation (NTF) Objectives (MSG-105) 



The Future of M&S -- Service Oriented Architecture (SOA) 

Phase 2:  FY14 ï 15 JLVC 8 & 9 
COMPOSABLE SOA 
 

- ESTABLISH SOA GOVERNANCE  

- RAPID DATA GEN (RDG) 

- COMPOSABLE SIMS & MODELS 

- DEVELOP SOA SERVICES 

- WEB ONTOLOGY  

- DISTRIBUTION METHODS 

- ANALYZE AND REFINE SOA 

 
Phase 1 :  FY12 ï 13  JLVC 6  & 7 
HYBRID SOA ARCHITECTURE  
 

 - HLA IEEE 1516-2010 (RTI SELECTION)  

 - NEW MODULAR FED OBJ MODEL (FOM) 

 - SOA XML/WEB SERVICES 

 - INITIATE SOA GOVERANCE 

 - INITIAL DECOOUPLING OF DATA / APPS 

 - DEVELOP SOA SERVICES 

 - TEST & EVALUATE  
    

Phase 3:  FY16 ï 17 JLVC 10  
COMPOSABLE JOINT ENVIRONMENT 
 

 - SERVICE BASED M&S ARCHITECTURE 

 - INTELLEGENT SERVICES 

 - COMPOSABLE SIMS / MODELS 

 - SIMULTANEOUS, MULTIPLE ON-DEMAND CAP 

 - IMMERSIVE TRAINING 

 - ADAPTIVE LEARNING 

  New SOA 
Services 
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Intelligent Services - distributed data, logic and architecture 

Select Desired Model, 
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CURRENT STATE:  TIGHTLY COUPLED RTI; COMPLEX; EXPENSIVE INTEGRATION & EXECUTION 

LINE OF SIGHT 
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More Federates join  
and SOA framework 

established 

Begin with few 
Federates using 

services 

Problem Space 
Establish 

Governance 

Flow 1 

Flow 3 

Flow 4 

Flow 2 

OV-5 NGAT Phase 1: SOA Foundation 

Decomposition of 
Services 

Phase 1 



OV-5 NGAT Phase 2: Model Based Framework 

Data Modeling & 
Administration 

SOA/Services Architecture 
Leveraging Cloud 

Foundation 

Flow 1 

Flow 2 

Composable M&S services 
accompanied by metadata, 

model-based data 
engineering 

Interoperability exists 
and added capabilities 

are available 

 

Flow 3 

Phase 2 



Phase 3 

 

Model-Based 
Architecture with 
Intelligent Agents 

Composition of 
simulations from 

previous simulations 

Automatic code generation 
based on metadata 

Migration to Next 
Generation 
Architecture 

OV-5 NGAT Phase 3: Intelligent Services 



M&S Future ï Service Oriented Architecture (SOA) Implementation 

PHASE 1 
HYBRID SOA 

ARCHITECTURE JLVC 6 & 7  

PHASE 2 
COMPOSABLE MODELS 

JLVC 8 & 9  

PHASE 3 
COMPOSABLE JOINT  

ENVIRONMENT JLVC 10 
 Autonomous Intelligent Services 

FOC 

* Joint Theater Level Simulation 

* Joint  Conflict and Tactical Simulation 

* JCATS Low Overhead Driver 

* Joint Exercise Control Station (JECS) 

FY2013 FY2012 FY2015 FY2014 FY2017 FY2016 

Synergy and Efficiencies Gained Through Aligning SOA Prototype,  

KORCOM Project, Rapid Data Generation (RDG) project & NATO 

Training Federation (NTF) Objectives (MSG-105) 

IOC IOC FOC IOC 

Test, Evaluate & Refine 

New Services Added 



Joint Staff  

Joint & Coalition Warfighting Center  
M&S - Future 

2011 2020 

Å Integrated training and experimentation  

Å Open Architecture  

ÅService oriented architecture 

Å Full Interagency & Coalition integration 

Å Learn from results of simulation 

Å Seamless multi-level training 

Å Rapid scenario generation 

Å Cost effective business model 

Å Routinely accessible from anywhere 

 

2015 2018 2013 2016 2014 2012 



Thank You 
 
 

Questions 


