SEVEN YEARS IN ALPHA:
THUMPER POSTMORTEM
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Co-Founder, Drool



Brian Gibson Marc Flury






RELEASE TRAILER



PLATFORMS

OCTOBER 2016

P ~rra

. Playstation VR

WSTEAM':

DECEMBER 2016




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 /Ul
* 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
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HIRES A HEADD IN NA MLOCK STYLE  TARE FLAP

LECS WERE ADDED TO MAKE LEXS FISH LEIKE -5TS NOY A FISH IT IS JUST A HE2AD,

LEGS SEITTRR &DANCE ALONG JUST TO GUIDF THF FIYING . BYFS REFLECTIVE GLOB-ORBUGHTINSIDE SKIN LIKF MOCKS
TARS ARE PINK ORANGE TRANSPARINT LIKE BATS WITH VNS SHOWING '“l“. SOME WISTY MAIRS, LIGS SLIGHT LY NM‘V
MOUTH GAPES OPEN QUITS LARGELY

WO

NOTICE TAKE OUT THE OUTS)
LIGS THERE ARF TWO MORZ

AND TAKE OUT THE TWO OUTSIDE
BRIUKS, AND THE 128 RATIO
CHANGES .
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TECH PROTOTYPES

2009
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JULY 2009

177
°

- Brian

“Sweeeeet! perfectly done



AUGUST 2009

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



SEPTEMBER 2009

B thumper

1177

“Textures!!!” - Brian



OCTOBER 2009

--------

“HOLY NUTTTS!!!” - Brian






Is it interesting?

Will it be interesting for hours?



GAMEPLAY PROTOTYPES

2009 - 2011






THE WILDERNESS



SEOUL

2011



G levels/demo.objlib™ (1680x988) - THUMPER Editor
File Edit View Video Audio Options Target

B2

Lib !Ievels/demo.ubjlib*

Jump To [U:tutorial_begin.lvl (x1)

levels/demo.objlib browser !

Class [All E Name | I
IGF_droned.samp H
IGF_narrow_test.leaf

IGF_postboss.leaf

=N 1GF_postboss. vl

IGF_thumpturn_training_C.leaf

W additive_lattice.mat

& additive_lattice_blue.mat
audio_settings.flow
barrier_cylindrical.mat

Gameplay

Cam

Test Level [<nane>

Env: skybox.env (levels/demo.objlib)

5,; skybox.eny

Obj
Mame E_—k_y}pmmi—l

sequin.master

Fog Color v .500_|

Sample: orchestral_tutorial3.samp (levels/demo.objlib) !

! orchestral_tutorialS.samp E »

0bj
ETNT rcnestral_tutorigﬁ’

intro_triangle_gate.lvl

Refs

intro_circle_gate.lvl

Sample
Path samples/orchestralforchestral_tutorial_set/t

Mode | Dynamic <

] beatiful_sensuality.samp Fog Density .000 ] [
bloom_colors.flow Lig
g boss.gate Stream .

Loop Count El_——]
Bucket | Bucket Skybox
Draw Children b skybox_cube
] i L
Tex2D: normal_tile_diffuse.tex (levels/demo.objlib) ! 2t
normal_tile_diffuse tex R Sample: preturn_strings.samp (levels/demo.abilib) HE
Obj preturn_strings.samp »

Name povival Tile_diffuse]
Refs @ additive_lattice_blue.mat

Obj

Ereturn_strings.sam]

Flow: bloom_colors.flow (levels/demo.objlib)

bloom_colors.flow »
0Obj
Narne bloom_cofors flow_|

Re

Flow

Flow Reference

00000

tutorial_turn_thump2.leaf ES

® |attice_horizontal.mat efs
Tex2D tutorial_turn.leaf
meshes/kaleida_tiles/textures/stargate_stro tutorial_turn_left_right.leaf
boss_patterni.leaf

Mips tutorial_turn_thumpl.leaf

Width 1024 Sample
Path samples/orchestral/thump_tutorials/preturn,

Mode | One-off
— F

000
1.000
p.000
s p.ooo

Path

Compre

= Volun

Off
A4 Channel

Debug Play




EDITOR URLS

1 decorators/gameplay_objects/coin.objlib (531x396) - THUMPER Editor

Copy URL

Edit coin.mesh

Clone coin.mesh
e coin.mesh

py of coin.mesh To

Reload from decorators/gameplay_objects/coin.objlib



EDITOR URLS

drl://path to file?obj=object name

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



EDITOR URLS

drl://path=?0bj=level nameé&section=section name

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



TURNS



HEALTH = 337 227 fps







phrase streak: 13
intensity: 4
intensity health: 2
ajutoplay: 1







HANOI, JANUARY 2012
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B decorators/barriers/rail.objlib” (1680x988) - THUMPER Editor =5 ]
File Edit View Video Audio Options Target Scene fod

Lib | decorators/barriers/rail.objlib* { E ) J

path_mid.mesh





































AUDIO



(¢ levels/demo.objlib (1680:988) - THUMPER Editor

File Edit View Video Audio Options Target Gameplay

Lib | levels/dema.abjlib cam [Pl world.cam

1)

Jump To ]6: tutorial_turns_both.lvl (x1) (checkpoint) ‘ Test Level | <none>

SequinLeaf: tutorial_turn_thump2.leaf (levels/demo.objlib)
tutorial_\urn_thump?.leaf ﬂ [ 2

o

P pitch |
» turn

preturn_strings.samp:play

2 E
lil » Tes

10b

- 60.00

20b 3?b

IQLI

. Loop . Scroll Lock

Scene

tutorial_turns_both.Ivl (tutorial_turn_thump2.leaf) (default.path)

(] x]

10



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 VIGN



ESSENTIAL VISUAL EFFECTS

* Vertex bend shader
* Reflection maps
* Post-processing



THUMPER DOESN'T USE

* Complex lighting
* Normal maps
* Particle systems






CONFIDENCE






OOP



0:01 7 44:34




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




: SCALE

VR



ORIGINAL SCALE (TOO SMALL)

15m



ADJUSTED SCALE (TOO BIG)

-

15cm




FINAL SCALE

- @




Jeff Mlnter

AMasC

5+ Follow

Played a game where I'm a beetle running
down a Hotwheels track snapping pencils
whilst under the Iinfluence of a hallucinogen.



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



PIXELS PER SECOND

o 100,000,000 200,000,000 300,000,000 400,000,000

PS4 124,416,000

PSVR 365,783,040



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.hitml



void* operator new (size t size)

{
ASSERT (false);

return 0;



~Allocator ()
{

ASSERT (total allocated == 0);



STARTUP ALLOCATION (malloc)

BIG MEMORY CHUNK



GLOBAL RESOURCES (Stack Allocator)

| %

GLOBAL RESOURCES



RUNTIME ALLOCATORS

| >

SCRATCH,

GLOBAL RESOURCES POOL, FRAME
ALLOCATORS




LEVEL LOADING

SCRATCH,

GLOBAL RESOURCES POOL, FRAME LEVEL 1 RESOURCES
ALLOCATORS




LEVEL UNLOADING

SCRATCH,

GLOBAL RESOURCES POOL, FRAME
ALLOCATORS




LEVEL LOADING

SCRATCH,

GLOBAL RESOURCES POOL, FRAME LEVEL 2 RESOURCES
ALLOCATORS




CUSTOM ALLOCATORS

e Stack

* Pool
e 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)



PIXELS PER SECOND

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

PS4 124,416,000

PSVR 365,783,040

PS4 Pro 4K [ 574000

PS4 Pro+PSVR [ 7574




PLAY TESTING



PLAY TEST HEROES

Orion Rigel Dommisse Jon Carter

Matt Perlot Jonathan Beilin
Arnaud Vannier Kevin Regamey
Bennett Foddy Kevin Roverud
Chris Hartelius Robert Ashley
Daniel Chace Ryan Lesser
Dare Matheson Sanatana Mishra
Jeff Tangsoc Sun Park

Joey Godard Youngmin Park



NO QA, BUT...

* Lots of game shows (20+)

* 3 PS4 Kiosk demos

* PSVR demo disc

* Multiple Sony VR consultations






kakehashi

Zach Huntley games



Chris Dwyer
@junklatch



RELEASE



WHAT | PLAYED WHAT | EXPECTED

T HUMPER




NOT DONE YET

* Pressure to sustain and maximize
* VIVE + Oculus support

* Support / bugs / customer service
. 2922






Q&A
marc@drool.ws



