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CONTEXT

What we won’t cover

Deep dive into certain technologies
Deep history facts

AA/AAA game creation

What I hope to convey 

Limitations of the eras
Game development pivoting moments

Evolution of game creation tools
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1970s



1950s-1970s

1958

Tennis for Two

1972

1962 1978

Magnavox Odyssey

Spacewar Space Invaders
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PROJECT
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Tomohiro Nishikado, creator of Space Invaders

Nishikado worked on all parts of the game: 
code, hardware, sound, etc.

It took about 1 year to create through his 
own iterations.

Deployable on ROM, which means patching is 
done directly on hardware.

Shipped through physical arcades.



SAMPLE ROUTINE DESIGN
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Tomohiro Nishikado’s sample subroutine flow diagram



MITS ALTAIR 8800
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Personal computers were more 
powerful than consoles.

Specifications:
● Processor: Intel 8080 @2MHz
● RAM: from 256 bytes to 64 kB
● Storage (optional): paper tapes, 

cassette tapes, floppy disks
● Video memory: none
● Resolution: 256x224

MITS Altair 8800

System architecture of the Altair 8800



ARCHITECTURE
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Intel 8080 pins Intel 8080 Architecture



GAME LOOP
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Zilog Z80 assembly language



ART
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DrawSprite function in assemblySpace Invaders pixel drawing



PROGRAMMING
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Making an Emulator: Space Invaders on the Intel 8080

https://8080.cakers.io

http://www.youtube.com/watch?v=7kf70nhor24&t=1675


ATARI 2600
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But games had to be ported for at 
home play.

Specifications:
● Processor: MOS 6507 @1.19MHz
● RAM: 128 B
● Storage: 4 KB on ROM
● Video memory: none
● Resolution: 160 x 192Atari 2600 System Architecture

Atari 2600



● Computer Archeology - Space Invaders
● Space Invaders – 30th Anniversary Developer Interview
● MITS Altair8800 - User documentation for emuStudio
● Atari 2600 field service manual by Bridal Association of America - Issuu 

References
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https://www.computerarcheology.com/Arcade/SpaceInvaders/
https://shmuplations.com/spaceinvaders/
https://www.emustudio.net/documentation/user/altair8800/
https://issuu.com/bridal_association/docs/2600_field_service_manual


PROPRIETARY ENGINES

15

1980s



1980s

1980

Pac-Man

1985

1983 1978

Super Mario Bros.

NES
(8-bit)

Sega Genesis
(16-bit)
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Nintendo Entertainment System (NES)
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More subsystems are being added to the 
architecture.

Specifications:
● CPU: Ricoh2A03 @1.79 MHz

○ + Audio PU
○ + Picture PU

● RAM: 2 KB
● ROM: 50 KB (Program, Graphics)

○ Can be used for WRAM
● Video memory: 2 KB
● Resolution: 256x240

NES

NES System Architecture



RENDERING
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The sprite sheet can only have 8 
sprites per scanline.
Each sprite is used by the PPU to 
fill a 8x8 pixel map called a tile.

Object Attribute Memory (OAM) specifies which tiles to 
put sprites in.

CPU and PPU work in unison to render the map and 
sprite frames to the Cathode Ray Tube gun.

Mario Sprite

Mario Sprite Sheet
Graphics subsystem



COLLABORATION
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Work was divided amongst others like Koji K. being the 
Composer, and Toshihiko N. and others as programmers.

It took about 1.5 years to create through his own iterations 
and extensive testing.
Miyamoto brought the side-scrolling engine from Excitebike 
to Super Mario Bros.Designers of Super Mario Bros.

Shigeru Miyamoto and Takashi Tezuka

Toshihiko Nakago interviewed about the reality of game development



LEVEL DESIGN
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Designing the level pixel usage in Super Mario Bros.



IMPLEMENTING LEVEL DESIGNS
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The Story of Super Mario Bros. 3

YouTube link

http://www.youtube.com/watch?v=MxT6IwUtLSU&t=653


GAME DESIGN
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Building on an installment makes it easy to explore new 
ways to attract new players.

Specially when competition is near…

Book instructions on the pick up mechanic

Game Design of the jump



GRAPHICS
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NES Scrolling Basics featuring Super Mario Bros. - Behind the Code

YouTube link

http://www.youtube.com/watch?v=3uzcN9PHZZs&t=61


● Nintendo Entertainment System (NES) Architecture | A Practical Analysis
● Iwata Asks - New Super Mario Bros: Volume 2 - Page 1
● Iwata Asks - Volume 5 : Original Super Mario Developers - Page 4 

References
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https://www.copetti.org/writings/consoles/nes/
https://iwataasks.nintendo.com/interviews/wii/nsmb/1/0/
https://iwataasks.nintendo.com/interviews/wii/mario25th/4/3/


1990s

3D Graphics
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1990s

1990

SNES

1996

1994 1998

Nintendo 64

PlayStation Dreamcast
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DOOM
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Developed by id Software and released in 1993 
for DOS.

Co-founders John Carmack (lead programmer) 
and John Romero (designer/programmer), and 
Tom Hall (game designer) and Adrian Carmack 
(artist).

Doom was developed in 15 months with most 
of the team from Wolfenstein 3D and a first 
example of 3D graphics (or 2.5D with 2D 
enemies).

Doom cover for PC



PC (1993)
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It was published for DOS first.

Requirements:
● Typically a IBM PS/2 Series
● CPU: 

○ Intel 80386 (386) @25 MHz
○ Intel 80486 (486) @33 MHz

● RAM: 4 MB-8MB
● Graphics: VGA adapted card
● Ex: XGA-2 with 1 MB VRAM:

○ 1024x768 pixels with 256 colors
● Storage: 25 MB to install, 10 MB to run
● Sound: Sound Blaster

IBM PS/2 running Doom



GAME ENGINES (1999)
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Doom’s engine went to be 
reused as Quake engine 
which when released under 
GNU General Public License, 
inspired many engines still 
used Today.

At this point, independent 
Game Engines became a 
thing.

Part of the engine reusability tree



LEVEL EDITOR
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Objective-C was used to 
program the Doom engine.

Wolfenstein 3D used Grids 
with ray casting to 
determine what to render.

Doom went for BSP Trees to 
represent partitions of what 
to render and its order.

Doom Editor



DOOM ENGINE
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Player location determines what to 
render:

Sample code to render player view

BSP rendering sequence Full article

https://docs.google.com/file/d/1boMJeXqMPRnJzg-jbYxYr5PDTaWdTqgD/preview


 

RELEASING THE CODE
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GitHub source code

John Carmack note on releasing the code



PlayStation PORT (1995)
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Specifications:

● CPU: Sony CXD8530BQ @33.87 MHz
● Audio subsystem
● Video: 

○ GPU + 1 MB VRAM
● RAM: 2 MB
● BIOS
● Resolution: 256x240

PlayStation

PlayStation System Architecture



IMPLEMENTING LEVEL DESIGNS
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PC vs PlayStation port

YouTube link

http://www.youtube.com/watch?v=cWLGOU_AZ9I&t=60


GAME EDITORS
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This is Tom Sweeney’s 
(Founder of Unreal) editor for 
Unreal Engine. It was written in 
Visual Basic.

The editor can do Real Time 
BSP and continue editing maps.
There is the possibility for 
volumetric lighting.

First Unreal Editor



GENERAL GAME ENGINES
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UnrealScript was also created to 
interact with the Engine in order to 
build games.

The Unreal Editor would call these 
classes for simplicity.

Sample UnrealScript - Today replaced with C++

UnrealEd widgets facilitating game dev



● The XGA Graphics Chip | OS/2 Museum
● Original Doom system requirements (from my 25 year old retail box) : r/gaming
● Development of Doom - The Doom Wiki at DoomWiki.org
● Monsters from the Id: The Making of Doom
● PlayStation Architecture | A Practical Analysis
● Каким был первый Unreal Editor 

References
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2000s

(PLAY || F5)
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2000s-Today

2000

PS2

2012

2005 2017

Wii U

XBOX 360 Nintedo Switch
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tari 2600

3D GRAPHICS LIBRARIES
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Some Graphics Libraries



COMMERCIAL GAME ENGINES
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Some Game Engines



VISUAL SCRIPTING
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Visual Scripting in Unity



tari 2600

3D GRAPHICS TOOLS

43

Some Graphics Tools



AUDIO MIDDLEWARE
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Some Audio Middleware



● Graphics API's Explained : r/GraphicsProgramming
● VANAS | Top 5 Video Game Engines
● https://learn.unity.com/tutorial/about-unity-visual-scripting 
● 3d Graphics Software | Learn the Top Software of 8 3d Graphics
● Audio Middleware: Why would I want it in my game? 

References
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GAMING STUDIOS
An industry perspective
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NDA
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Every Video Game Studio’s first contract



INDIE vs AA vs AAA
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Characteristics Indie AAA AAA

Budget ~1K to $1M Several millions Over $50 million

Team Size 1-5 people Below 50 people Large teams, in the 
100s

Dedicated 
Publisher

Often lacks a 
dedicated publisher

Backed by a 
publisher with more 

creative freedom

Typically published 
by established 

companies

Production 
Values

Smaller scale, 
emphasis on 

mechanics

Good production 
values, less famous 

actors

High production 
values, famous voice 

actors

Threshold for 
Success

Low, due to lower 
development 

budgets

Between AAA and 
Indie games

High, often selling 
over 2 million copies

Video Game type comparison



REALITY OF GAMES
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Distribution table



Engineering
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INDUSTRY ROLES

Gameplay programmers
Engine programmers

Production

Producers
Coordinators

QA

Testers
Test Engineers

Design

Game Design
Level Design

Creative/Game Direction

Art

Concept Art
Environment Art
Character Art

Narrative

Storyboard
Dialogue

Technical Art

Visual Effects Artist
Technical Artist (ex: Rigging)

Audio

Composer
Sound Designer

Animation

Animator
Technical Animator



● A Comparison Indie, AA vs AAA Games
● Indie, AA, and AAA Games: The Ultimate Guide
● Indie games make up 40% of all units sold on Steam 

References
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https://vginsights.com/insights/article/indie-games-make-up-40-of-all-units-sold-on-steam


FULL CIRCLE
Cuphead
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#


HUMAN CREATIVITY
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Cuphead trailer

http://www.youtube.com/watch?v=NN-9SQXoi50


HAND DRAWN ANIMATIONS
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Hand drawn animations

YouTube link

http://www.youtube.com/watch?v=wRRV7TIQTX0&t=127


LIVE MUSIC
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Live music composition

YouTube link

http://www.youtube.com/watch?v=wRRV7TIQTX0&t=556


UNITY PROJECT
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Playable WebGL port

GitHub source code

Demo of the Unity Cuphead project

https://docs.google.com/file/d/1btuJGqZHR1V1AZa3eKi950_GMxoHdT5z/preview


MAKING GAMES
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YouTube link

Making of Cuphead

http://www.youtube.com/watch?v=ujkFlNkXMu4&t=65


CONCLUSION
What to take away?
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HAVE FUN!

Making games is now more accessible 
than ever.

Start simple, iterate a lot, find your 
creativity, and don’t give up!

Be part of the adventure.
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