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BRIAN’S EXPERIENCE

• Years of experience as effects artist

• No art direction experience

• Never composed game music/audio



MARC’S EXPERIENCE

• 6 years C/C++ game programming

• Mostly menus/UI

• Limited 3D math/graphics ability



GOALS (2009)

• Make an engine

• Design a game

• Release within “a year or two” on Xbox 360



SCOPE

• 7+ years

• Custom engine

• 100,000+ lines of code

• 2D + VR support

• Steam/PS4

• No external QA





CONCEPT ART
2008 - 2009

















TECH PROTOTYPES
2009







JULY 2009

“Sweeeeet! perfectly done!” - Brian



AUGUST 2009

“like 10 christmas' in a row.” - Brian



SEPTEMBER 2009

“Textures!!!” - Brian



OCTOBER 2009

“HOLY NUTTTS!!!” - Brian





Is it interesting?

Will it be interesting for hours?



GAMEPLAY PROTOTYPES
2009 - 2011





THE WILDERNESS



SEOUL
2011





EDITOR URLS



EDITOR URLS

IMPLEMENTATION DETAILS: https://goo.gl/h2wUKE

drl://path_to_file?obj=object_name



EDITOR URLS

drl://path=?obj=level_name&section=section_name

IMPLEMENTATION DETAILS: https://goo.gl/h2wUKE



TURNS











HANOI, JANUARY 2012











































AUDIO





IGF 2015
EXCELLENCE IN AUDIO NOMINATION



SAN FRANCISCO, MARCH 2015





POST-PROCESSING



POST-PROCS



NO POST-PROCS



BLOOM



DESATURATION



CUBIC DISTORTION



LEVELS



RADIAL BLUR



VIGNETTE



NOISE VIGNETTE



ESSENTIAL VISUAL EFFECTS

• Vertex bend shader

• Reflection maps

• Post-processing



THUMPER DOESN’T USE

• Complex lighting

• Normal maps

• Particle systems





CONFIDENCE





OOP





Avatar.cpp

• 5000 lines of code

• 90% of gameplay input-handling and logic



Renderer.cpp

• 6000 lines of code

• DX9, DX11, PS4, Oculus, OpenVR, …

• 90% of graphics code



VR
2016



Designing to Minimize Simulation 
Sickness in VR Games
Ben Lewis-Evans

Researcher, Player Research

GDC China 2015



SEOUL, FEBRUARY 2016



2D: 150° FOV



VR: 100° FOV



VR: 100° FOV + 2x PATH SCALE



VR: SCALE



15m

ORIGINAL SCALE (TOO SMALL)



15cm

ADJUSTED SCALE (TOO BIG)



40cm

FINAL SCALE





VR: BOSS SCALE



NO SCALE



4x SCALE





ENDGAME
MAY – OCTOBER 2016



OPTIMIZATION



PS4: 1920x1080 @ 60Hz = 124,416,000 pixels/second

PSVR: 1344x1512x2 @ 90Hz = 365,783,040 pixels/second



124,416,000

365,783,040

0 100,000,000 200,000,000 300,000,000 400,000,000

PS4

PSVR

PIXELS PER SECOND



OPTIMIZATION: GPU

• Multi-slice rendering

• Hardware instancing

• A few platform-specific tricks



MEMORY



Custom Memory Allocation in C++

Niklas Gray

Engine Architect, Autodesk Stingray

http://bitsquid.blogspot.com/2010/09/custom-memory-
allocation-in-c.html



void* operator new (size_t size) 
{

ASSERT(false);
return 0; 

}



~Allocator() 

{

ASSERT(total_allocated == 0);

}



BIG MEMORY CHUNK

STARTUP ALLOCATION (malloc)



GLOBAL RESOURCES (Stack Allocator)

GLOBAL RESOURCES



RUNTIME ALLOCATORS

GLOBAL RESOURCES
SCRATCH, 

POOL, FRAME 
ALLOCATORS



LEVEL LOADING

GLOBAL RESOURCES
SCRATCH, 

POOL, FRAME 
ALLOCATORS

LEVEL 1 RESOURCES



LEVEL UNLOADING

GLOBAL RESOURCES
SCRATCH, 

POOL, FRAME 
ALLOCATORS



LEVEL LOADING

GLOBAL RESOURCES
SCRATCH, 

POOL, FRAME 
ALLOCATORS

LEVEL 2 RESOURCES



CUSTOM ALLOCATORS

• Stack

• Pool

• Scratch

• Frame



OPTIMIZATION: ART DIRECTION

• Minimal aesthetic

• One or two key visual elements

• Defend what is critical, cut the fat



PS4 PRO

Native 4K (PS4 Pro)

3840x2160 @ 60Hz = 497,664,000 pixels/second

(4x MSAA)

PSVR (PS4 Pro)

1536x1728x2 @ 90Hz = 477,757,440 pixels/second

(1.6x supersampling + 8x MSAA)



124,416,000

365,783,040

497,664,000

477,757,440

0 100,000,000 200,000,000 300,000,000 400,000,000 500,000,000

PS4

PSVR

PS4 Pro 4K

PS4 Pro + PSVR

PIXELS PER SECOND



PLAY TESTING



PLAY TEST HEROES

Orion Rigel Dommisse

Matt Perlot

Arnaud Vannier

Bennett Foddy

Chris Hartelius

Daniel Chace

Dare Matheson

Jeff Tangsoc

Joey Godard

Jon Carter

Jonathan Beilin

Kevin Regamey

Kevin Roverud

Robert Ashley

Ryan Lesser

Sanatana Mishra

Sun Park

Youngmin Park



NO QA, BUT…

• Lots of game shows (20+)

• 3 PS4 Kiosk demos

• PSVR demo disc

• Multiple Sony VR consultations





Zach Huntley



Chris Dwyer
@junklatch



RELEASE





NOT DONE YET

• Pressure to sustain and maximize

• VIVE + Oculus support

• Support / bugs / customer service

• ???



…



Q&A
marc@drool.ws


