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“I don't pretend we 
have all the answers. 
But the questions are 

certainly worth 
thinking about.”

Arthur C. Clarke
1917-2008



Presentation Emphasis

Civil Military



• Networked Flight Simulation
• What is Cross-Platform Play?
• About Fortnite
• Anything to Learn?

Overview



Networked Flight Simulation



US Air Force Office of  Research 1978

Source: - Trends in Modeling, Simulation & Gaming: Personal Observations about the Past 30 Years & Speculation about the Next 10. Jack Thorpe, Ph.D.

Networked Simulators for Training/Mission Rehearsal



Air Warrior – Multiplayer Flight Sim - 1988

Hosted on GE’s GEnie and was one of  the first massive online 
games, hosting hundreds of  users during busy periods



Networked Flight Simulation

• US Air Force Research Lab, Mesa, Arizona – 1997
– Prototype Mission Training Center with 8 Networked Simulators
– 4x state-of-the-art F-16C simulators 
– 2x A-10 simulators
– 1x C-130 flight simulator
– 1x AWACS weapons controller console
– Computer generated air and ground threats in a virtual reproduction of  the Nevada 

ranges

• UK MoD MTDS Programme 2005-08
– 4x Tornado GR4 
– 4x Typhoon simulators
– 1x AWACS mission crew training system
– Exercise management capability

• Virtual role players
• Computer Generated Forces (CGF) 
• After Action Review (AAR) facilities

– Air battlespace missions with joint and multi-national collective teams

DSTO - USAF Distributed Mission Operations, an ADF Synthetic Range Interoperability Model and an AOD Mission Training Centre Capability Concept Demonstrator – What Are They 
and Why Does the RAAF Need Them?
Lucien Zalcman* and Jon Blacklock - 2010
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NIAG Sub-Group 215
Future Combined/Joint Distributed 
Tactical
Training through Simulation – Feb 18

• “NATO and Nations need Mission Training through 
Distributed Simulation (MTDS) to provide mission 
rehearsal and operational assessment of  Air and 
C2 systems in all core air power roles.”

• “Many high level governance, operational and 
technical gaps remain in order to achieve the 
ambition of  an Air and Joint MTDS capability.”



Medium Support Helicopter Aircrew Training Facility
RAF Benson

• Six full-mission simulators 
(stand-alone or 
networked)

• Tactical Control Centre



USAF Distributed Mission Operations (DMO) 

• DMO allows different aircraft 
simulator platforms located 
across the globe to 
interoperate and train 
together in a realistic virtual 
environment via a secure 24/7 
persistent network

• Provides on-demand, 
inter-team training for the 
Combat Air Forces on a daily 
basis

• During 2008, more than 380 
DMO training were carried out



UK Defence Operational Training Capability (Air)

• The DOTC(A) Programme (Pg) will establish a series of  networked synthetic 
mission training facilities (a system of  systems) to fill the long-standing gaps 
in Air Force Elements (FE) Team and Collective postgraduate mission training. 

• FE simulators at Main Operating Bases (MOBs) will connect to a Core Systems 
& Services (CS&S) located at RAF Waddington. 

• The CS&S will provide Team and Collective training that can be tailored to the 
prevailing Operational environment and the Training Objectives (TOs) of  the 
FE.

• Initial capabilities
– Integration with Typhoon, Sentry E-3D Rear Crew Training system, Joint Fires Synthetic 

Trainer (JFST) and the UK F-35B Lightning mission simulators

• Subsequent capabilities
– Focus on remaining Air force elements, and other Land/Maritime synthetic capabilities 

once their requirements and associated benefits have been articulated, to meet Jt 
collective training requirements

• Later capabilities
– Distributed links to NATO, other coalition partners and potentially component level 

organisations.
DOTC(Air) Rejoiners Job Specification - FOC-T-006 - 2018



Training Challenge of  the Next Decade?

5th Gen4th Gen

Anti-Air

+

Vs

C2



* How Important is Networked Flight Simulation to you?
* How Easy is it to Set Up?



What is 
Cross-Platform 

Play?



• A term used to describe the ability of  a video game with an online 
gaming component that allows players using different game 
hardware to play with each other simultaneously.

• It is commonly applied to the ability for players using a game on a 
specific game console to play with a player on a different hardware 
platform such as another console or a PC/mobile.

• Most games with online components and developed for multiple 
platforms generally use standard TCP/IP-type functions for 
communication between players' clients, or between a client and a 
game server, nullifying the intrinsic differences between hardware 
platforms.

• The term is related to but distinct from the notion of  cross-platform 
development, which use software languages and tools to enable 
deployment of  software on multiple platforms.

What is Cross-Platform Play?



• Game Developers
– Can keep game's player base large over a period 

of  time providing ongoing sources of  income

• Console Providers
– Increases attractiveness of  console

• Gamers
– Can more easily play with friends and increases 

usefulness of  console/PC

Cross-Platform Play Incentives



Cross-Platform Play Challenges #1 - Gameplay

Refresh rate: 240Hz | Response time: 
1ms

240 FPS

Refresh rate: 60Hz | Response time: 
4ms

60fps FPS



Cross-Platform Play Challenges #1 - update



Cross-Platform Play Challenges #2 - Technical



Cross-Platform Play Challenges #3 - Business



• 2002 - PlayStation 2 and PC cross-platform play 
enabled for Final Fantasy 11 

• 2012 - PS3 and PS Vita support cross-platform play

• 2016 – Microsoft announce cross-network play for 
Xbox One and Windows 10

• 2018 – Sony announce cross-platform beyond Sony 
ecosystem (Fortnite)

• 2018 – some 200 games support cross-platform 
play

A Little History



Xbox Play 
Anywhere 

(2018)



About Fortnite



PlayerUnknown's Battlegrounds - 2017



Fortnite Battle Royale



• Online video game released Mar 17

• As of  July 2018, the game had seen over 125 million players and estimated to 
have earned more than US$1 billion in microtransactions

• The goal is to be the last player alive out of  100 by eliminating or avoiding 
other players

• Nearly all objects in the game can be harvested for materials (e.g. wood), to 
build fortifications, such as walls and ramps, which can be used for protection, 
to help move, or slow down progression of  other players

• In Fortnite, players have the option to spend money on in-game currency, 
called “V bucks,” which can be used to make in-game purchases. The 
currency is used to purchase cosmetic skins, dances, and pre-released game 
modes for their characters, which range from 200 to 2,000 V-bucks ($2 to $20) 
(but which do not affect game play).  Average spend $84.67 each player.

• Game refreshed through “Seasons” (now no 7)

Fortnite Battle Royale



• Epic Games exploits Amazon Web Services (AWS)
• Fortnite servers around the world to reduce ping
• Each month Epic deals with two petabytes of  data

Fortnite Hosting



• All platforms require an Epic Games account
• Platform accounts must be linked to Epic
• Progress and purchased content travels with Epic account
• Becoming friends through Epic enables cross-platform play

Fortnite Cross-Platform Play



• Party Finder searches for Epic Games friends across 
platforms

Fortnite Cross-Platform Play for PC, PS4, 
Xbox One, Switch, Mac and mobile



Fortnite Battle 
Royale - Growing



Fortnite Battle Royale 
– Next -  eSports

The global eSports industry is 
$905m (2018/Newzoo)

Top Fortnite player “Bizzle” - 
Earnings $322k (Oct 18 )

On March 14, a game of  Fortnite 
pulled in 630,000 concurrent 

viewers on Twitch TV, a service 
for watching competitive video 

game streams



Fortnite company 
Epic Games - 

Growing



Fortnite Battle Royale - Addictive?



Random Rewards
• Random “loot” or “variable-ratio schedule”, like a slot machine
• The hope of  finding something desirable paired with occasional reward is 

exciting 
• The gap between high- and low-skill players is also reduced making the 

game less punishing and more difficult to dominate

Finding Order in Chaos
• The instinctive need to find order in chaos
• Players must build a mental model of  the game’s mechanics building their 

intuitive judgement
• If  their intuition leads to success this is pleasurable whilst unexpected 

failure leads to a need to learn and play more

Social Status
• The need to signal social status
• Impressing other players through “skins” or visual customisations of  

player’s avatars or weapons, that are also restricted to “Seasons”, 
signalling success, much like in Fashion

Fortnite Battle Royale - Addictive?



Historical Context



• Will gaming platform interoperability be the norm in future?

• Do we need a Epic Games-like integrator and is the customer, a prime 
or a collaboration?

• What will new recruits think about current training system 
interoperability?

• Would a Single Login account for trainees be of  value?

• Can or should training be as compulsive as some games?

• Is there anything more to learn about “fair fight” in networked 
simulation-based training?

• How badly does the training and simulation community want 
networked training?

Some Questions





Massively Multiplayer 
Online Games (MMOGs)

MMOGs offer a way of  thinking 
about data and communities

Persistency of  
Simulated World

Persistency of  
Player Data

Number of  
Players



• Persistent interactive world that can be accessed 
24/7

• Millions of  Concurrent Users
• Player data that tracks and rewards performance
• In game communication and interaction with other 

players
• Online Communities and Support
• Supports thin client approach
• Secure login
• Ranked/Unranked Worlds

Typical MMOG Characteristics



Cloud Gaming


