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Introduction 
For my fourth-year final project I am making a VR game that teaches DevOps. In order to 

develop a VR game that teaches DevOps, I will need to research a number of topics. These 

topics include: 

o What is DevOps? 

o What hardware will I need? 

o What software tools should I use? 

o How do I develop virtual reality software? 

o Are there any similar games available? 

I intend to document my research for the project in this document. 

DevOps 
DevOps is the combination of cultural philosophies, practices, and tools that increases an 

organization’s ability to deliver applications and services at high velocity: evolving and improving 

products at a faster pace than organizations using traditional software development and 

infrastructure management processes. This speed enables organizations to better serve their 

customers and compete more effectively in the market[1]. DevOps describes approaches to 

speeding up the processes by which an idea (like a new software feature, a request for 

enhancement, or a bug fix) goes from development to deployment in a production environment 

where it can provide value to the user. These approaches require that development teams and 

operations teams communicate frequently and approach their work with empathy for their 

teammates. Scalability and flexible provisioning are also necessary. With DevOps, those that need 

power the most, get it—through self-service and automation. Developers, usually coding in a 

standard development environment, work closely with IT operations to speed software builds, tests, 

and releases—without sacrificing reliability[2]. 

 

Figure 1. DevOps Cycle. Source: medium.com 

 As DevOps is about improving cooperation between the development and operations teams, 

it stands to reason that my VR game will need to be multiplayer. 
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Hardware 

HTC Vive Pro 
When it came to researching VR headsets for this project, I decided to start with the most expensive, 

high-end one available to get an idea of what is currently possible with the hardware. This brought 

me to the HTC Vive Pro. The Vive Pro Full Kit is a wireless headset that comes with 2 controllers and 

cameras. It is priced at €1,219 with free shipping. It is wireless and allows for full room scale VR[3]. 

There is another version, the Vive Pro Eye Series, that has eye tracking and is designed for studios 

and offices. It is priced at €1,439[4]. As the game I will be making will be a smaller one, a headset of 

this quality or price will not be necessary. I hope to make a game that is also compatible with lower-

end headsets. 

 

Figure 2. HTC Vive Pro Full Kit. Source:vr-expert.com 

Oculus Quest 2 
The next VR headset I looked into was the Oculus Quest 2. This headset came in much cheaper at 

€349 with motion controllers and delivery included. It is also wireless and is powerful enough for my 
needs[5]. I have one major issue with the device though: A Facebook account is mandatory to use 

the headset. Should the connected Facebook account be banned or deactivated for any reason, all 

the Oculus data is deleted too, including purchased games[6]. This would definitely be a dealbreaker 

for me if I were buying one for personal use. 

 

Figure 3. Oculus Quest 2. Source: amazon.com 
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Decision 
In the end I think the best option is the Oculus Quest 2. Even if I am not a fan of Facebook, the price 

is much lower than the competition. The headset is also not for personal use, so I won’t have to 

worry about my Oculus data once the project is completed. 

Software Development Tools 
When it comes to free game engines there are two heavy hitters: Unreal and Unity.  

Unity 
I started my research by downloading Unity. Once it was downloaded, I had the opportunity to 

complete tutorials based around a number of game genres, from kart racers to 2D platformers and 

lots more. I decided to go with a first-person shooter (FPS) game, as VR games are generally in first-

person too. The tutorials went in depth of how games are made in Unity. Development in Unity has 

an object-oriented design focus. The project window shows all of the different objects (known as 

assets) and from there you can tweak their properties. A window shows the game and it can be 

directly interacted with to add, delete or edit assets. It even has drag and drop functionality. One of 

my favourite parts of development in Unity is the Unity Asset Store. This store has many assets, 

available for free or for a cost, that can be downloaded and easily added into any projects that I 

work on.  

 

Figure 4. Unity Engine in use. Source: iamag.com 
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Unreal Engine 
Even though I enjoy working with Unity, I looked into Unreal Engine too. Unreal is arguably the more 

powerful Engine, with Unreal 5 announced earlier this year for release in 2021. Unreal 5 looks set to 

revolutionize game development when it releases. With it’s new ‘Nanite’ technology movie-quality 

art and assets can be imported directly into the engine with no compression or loss of quality. 

ZBrush sculpts, photogrammetry scans and CAD data can all be directly imported. The new ‘Lumen’ 

technology also allows for dynamic global illumination without any pre-baked light maps[7]. As 

exciting as all of that is, it’s not available yet and I doubt my DevOps VR game will require such 

impressive technology anyway. It is definitely something to keep an eye on for any future gaming 

projects I may want to create. As for what’s available with the current release of Unreal Engine 4.25, 

the documentation for Oculus Quest 2 has an in-depth guide for getting started[8]. 

 

Figure 5. Unreal Engine in use. Source: alienbrain.com  

 

Decision 
I decided to go with Unity, as I enjoyed working with it. It simplifies the game development process 

in a good way for my project. It also allows me to access a massive library of free assets, tools and 

tutorials in order to make it easier for me to learn how to code a virtual reality application. 
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Virtual Reality 

History 
Virtual reality (VR) is a simulated experience that can be similar to or completely different from the 

real world. Applications of virtual reality include entertainment (e.g. video games), education (e.g. 

medical or military training) and business (e.g. virtual meetings). Other distinct types of VR-style 

technology include augmented reality and mixed reality, sometimes referred to as extended reality 

or XR. 

One may distinguish between two types of VR; immersive VR and text-based networked VR (also 

known as "Cyberspace"). The immersive VR changes your view, when you move your head. While 

both VRs are appropriate for training, Cyberspace is preferred for distance learning. In some cases 

these two types are even complementary to each other. 

In 1968, Ivan Sutherland, with the help of his students including Bob Sproull, created what was 

widely considered to be the first head-mounted display system for use in immersive simulation 

applications. It was primitive both in terms of user interface and visual realism, and the HMD to be 

worn by the user was so heavy that it had to be suspended from the ceiling. The graphics comprising 

the virtual environment were simple wire-frame model rooms. The formidable appearance of the 

device inspired its name, The Sword of Damocles. 

 

Figure 6. The Sword of Damocles. Source: dsource.in 

The virtual reality industry mainly provided VR devices for medical, flight simulation, automobile 

industry design, and military training purposes from 1970 to 1990. 

David Em became the first artist to produce navigable virtual worlds at NASA's Jet Propulsion 

Laboratory (JPL) from 1977 to 1984. The Aspen Movie Map, a crude virtual tour in which users could 

wander the streets of Aspen in one of the three modes (summer, winter, and polygons), was created 

at MIT in 1978. 

In 1979, Eric Howlett developed the Large Expanse, Extra Perspective (LEEP) optical system. The 

combined system created a stereoscopic image with a field of view wide enough to create a 

convincing sense of space. The users of the system have been impressed by the sensation of depth 

(field of view) in the scene and the corresponding realism. The original LEEP system was redesigned 

for NASA's Ames Research Center in 1985 for their first virtual reality installation, the VIEW (Virtual 

Interactive Environment Workstation) by Scott Fisher. The LEEP system provides the basis for most 

of the modern virtual reality headsets. 
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By the 1980s, the term "virtual reality" was popularized by Jaron Lanier, one of the modern pioneers 

of the field. Lanier had founded the company VPL Research in 1985. VPL Research has developed 

several VR devices like the DataGlove, the EyePhone, and the AudioSphere. VPL licensed the 

DataGlove technology to Mattel, which used it to make the Power Glove, an early affordable VR 

device. 

 

Figure 7. VPL DataGlove. Source: pinterest.com 

Atari, Inc. founded a research lab for virtual reality in 1982, but the lab was closed after two years 

due to the Atari Shock (video game crash of 1983). However, its hired employees, such as Tom 

Zimmerman, Scott Fisher, Jaron Lanier, Michael Naimark, and Brenda Laurel, kept their research and 

development on VR-related technologies. 

In 1988, the Cyberspace Project at Autodesk was the first to implement VR on a low-cost personal 

computer. The project leader Eric Gullichsen left in 1990 to found Sense8 Corporation and develop 

the WorldToolKit virtual reality SDK, which offered the first real time graphics with Texture mapping 

on a PC, and was widely used throughout industry and academia. 

The 1990s saw the first widespread commercial releases of consumer headsets. 

In 1991, Sega announced the Sega VR headset for arcade games and the Mega Drive console. It used 

LCD screens in the visor, stereo headphones, and inertial sensors that allowed the system to track 

and react to the movements of the user's head. In the same year, Virtuality launched and went on to 

become the first mass-produced, networked, multiplayer VR entertainment system that was 

released in many countries, including a dedicated VR arcade at Embarcadero Center. Costing up to 

$73,000 per multi-pod Virtuality system, they featured headsets and exoskeleton gloves that gave 

one of the first "immersive" VR experiences. 

That same year, Carolina Cruz-Neira, Daniel J. Sandin and Thomas A. DeFanti from the Electronic 

Visualization Laboratory created the first cubic immersive room, the Cave Automatic Virtual 

Environment (CAVE). Developed as Cruz-Neira's PhD thesis, it involved a multi-projected 

environment, like the holodeck, allowing people to see their own bodies in relation to others in the 

room. Antonio Medina, a MIT graduate and NASA scientist, designed a virtual reality system to 

"drive" Mars rovers from Earth in apparent real time despite the substantial delay of Mars-Earth-

Mars signals. 

In 1992, Nicole Stenger created Angels, the first real-time interactive immersive movie where the 

interaction was facilitated with a Dataglove and high-resolution goggles. That same year, Louis 

Rosenberg created the virtual fixtures system at the U.S. Air Force's Armstrong Labs using a full 

upper-body exoskeleton, enabling a physically realistic mixed reality in 3D. The system enabled the 
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overlay of physically real 3D virtual objects registered with a user's direct view of the real world, 

producing the first true augmented reality experience enabling sight, sound, and touch. 

By 1994, Sega released the Sega VR-1 motion simulator arcade attraction, in SegaWorld amusement 

arcades. It was able to track head movement and featured 3D polygon graphics in stereoscopic 3D, 

powered by the Sega Model 1 arcade system board. Apple released QuickTime VR, which, despite 

using the term "VR", was unable to represent virtual reality, and instead displayed 360-degree 

interactive panoramas. 

Nintendo's Virtual Boy console was released in 1995. A group in Seattle created public 

demonstrations of a "CAVE-like" 270 degree immersive projection room called the Virtual 

Environment Theater, produced by entrepreneurs Chet Dagit and Bob Jacobson. Forte released the 

VFX1, a PC-powered virtual reality headset that same year. 

 

Figure 8. Nintendo Virtual Boy. Source: denofgeek.com 

In 1999, entrepreneur Philip Rosedale formed Linden Lab with an initial focus on the development of 

VR hardware. In its earliest form, the company struggled to produce a commercial version of "The 

Rig", which was realized in prototype form as a clunky steel contraption with several computer 

monitors that users could wear on their shoulders.  

The 2000s were a period of relative public and investment indifference to commercially available VR 

technologies. 

In 2010, Palmer Luckey designed the first prototype of the Oculus Rift. This prototype, built on a 

shell of another virtual reality headset, was only capable of rotational tracking. However, it boasted 

a 90-degree field of vision that was previously unseen in the consumer market at the time. 

In 2012, the Rift is presented for the first time at the E3 video game trade show by Carmack. In 2014, 

Facebook purchased Oculus VR for what at the time was stated as $2 billion but later revealed that 

the more accurate figure was $3 billion. This purchase occurred after the first development kits 

ordered through Oculus' 2012 Kickstarter had shipped in 2013 but before the shipping of their 

second development kits in 2014. 
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Figure 9. Oculus VR Prototype. Source: wired.com 

In 2013, Valve discovered and freely shared the breakthrough of low-persistence displays which 

make lag-free and smear-free display of VR content possible. This was adopted by Oculus and was 

used in all their future headsets. In early 2014, Valve showed off their SteamSight prototype, the 

precursor to both consumer headsets released in 2016. It shared major features with the consumer 

headsets including separate 1K displays per eye, low persistence, positional tracking over a large 

area, and fresnel lenses. HTC and Valve announced the virtual reality headset HTC Vive and 

controllers in 2015. The set included tracking technology called Lighthouse, which utilized wall-

mounted "base stations" for positional tracking using infrared light. 

In 2014, Sony announced Project Morpheus (the code name for the PlayStation VR), a virtual reality 

headset for the PlayStation 4 video game console. In 2015, Google announced Cardboard, a do-it-

yourself stereoscopic viewer: the user places their smartphone in the cardboard holder, which they 

wear on their head. 

 

Figure 10. Playstation VR. Source uploadvr.com 

By 2016, there were at least 230 companies developing VR-related products. Amazon, Apple, 

Facebook, Google, Microsoft, Sony and Samsung all had dedicated AR and VR groups. Dynamic 

binaural audio was common to most headsets released that year. However, haptic interfaces were 

not well developed, and most hardware packages incorporated button-operated handsets for touch-

based interactivity. Visually, displays were still of a low-enough resolution and frame rate that 

images were still identifiable as virtual. 

In 2016, HTC shipped its first units of the HTC Vive SteamVR headset. This marked the first major 

commercial release of sensor-based tracking, allowing for free movement of users within a defined 

space. 
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In 2019, Oculus released the Oculus Rift S and a standalone headset, the Oculus Quest. These 

headsets utilized inside-out tracking compared to external outside-in tracking seen in previous 

generations of headsets. 

Later in 2019, Valve released the Valve Index. Notable features include a 130° field of view, off-ear 

headphones for immersion and comfort, open-handed controllers which allow for individual finger 

tracking, front facing cameras, and a front expansion slot meant for extensibility. 

In 2020, Oculus released the Oculus Quest 2. Some new features include a sharper screen, reduced 

price, and increased performance[11]. 

Engage VR 
In order to learn how to develop a game in virtual reality I downloaded Engage VR. Engage VR is an 

education and corporate training platform in virtual reality. It allows for meetings, training and 

lectures in virtual locations which can be created, saved and shared in order to educate people 

through VR[9]. Once I downloaded it and created an account, I had to create an avatar to be a virtual 

representation of me in any virtual spaces. From there I had access to some tutorials, but not many 

as I have a basic account. 

Engage VR was developed by a company called Immersive VR, an Irish company based in Waterford. 

My lecturer has organised for Immersive VR to teach me the basics of working in VR. That is where I 

intend to get a deeper understanding of the technology I will be using for this project. 

 

Figure 11. Lecture held in Engage VR. Source: engagevr.io 
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Similar Products 

Yata 
I couldn’t find any VR games on the market that teach DevOps, but I did come across some ‘pen and 
paper’ games for it. One of the big ones that caught my eye was a game called Yata. Yata was 
created by Adrien Muller and Yoan Thirion. It consists of 3 teams: A client, devs and ops (split into 
pre-production and production). There are 4 sprints for each team, each lasting 3 minutes. During 
the first sprint, the developer team has to build a tower using blocks. The base of the towers should 
look like this: 

  
Figure 12. Top-down View of Yata Block Tower. Source: play14.org 

 
 The dev team then have to deploy the tower to pre-production within their 3 minutes. The ops 
team must refuse any non-documented tower from this sprint. When it is the ops teams turn for the 
sprint, they have to rebuild the dev teams tower in production.  
 
For the second sprint, the teams cannot communicate with each other. The dev team just have to 
document their tower delivery like the first sprint but with no new objectives. The ops team have to 
start with a T-shaped base though, meaning a horizontal block balancing on a vertical one. This will 
make the dev tower almost impossible to reproduce, showing the importance of communication 
between teams. 
  
For the third sprint, the teams can see each other’s towers and communicate with each other. The 
dev team take back the last tower and rebuild it with any new features and the ops team have to 
rebuild that tower in pre-production and production. 
 
The final sprint runs very similar to the third. It gives the teams a chance to continue communicating 
and speed up their delivery time. Each team is then awarded points based on objectives given by the 
client. The goal of the game is to get as many points as possible. By the end of the game, the players 
should be able to explain the basic principles of DevOps: 
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Figure 13. C.A.L.M.S, DevOps Principles. Source: play14.org 

I feel like this game could translate well into a multiplayer VR game. The full instructions are publicly 
available on the website[10]. 

 

Conclusion 
In conclusion, I believe my research has helped me get a better grasp of my project. I now know that 

I will use an Oculus Quest 2 for the hardware. I will build the game in the Unity engine. Studying the 

rules of Yata helped me to better understand what kind of game I need to build in order for the 

game to teach people what DevOps is and how to properly implement it in a working environment. 

My research into DevOps also helped me to understand it better. With this information, I should be 

able to get to work on my functional specification, along with the game itself. 
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