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GOCS oo e
Device Breakdown

e 6 consoles (Xbox 360, PS3, WiiU, Xbox One, PS4, and Apple TV)

e 9 tablets (iPad mini and beyond)
o / phones (iPhone 5 and beyond)
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e Memory
e 512MB to 8GB

o Computing Power
e 2 cores to 8 cores

e Verification

o 300+ characters, story levels, racing, online, and
more...
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Other Challenges

e INnput
« Gamepad, touch screen, remote control, etc...

e Media
« DVD, Blu-ray, Solid State, etc...

e 1St Party Requirements
o Disc eject, loss of network, iconography, etc...




Talk Overview

e Goals

o Scalable Technology
o« Working with Budgets
e Verification

e Eeams

e Postmortem




Talk Overview

o Goals




Experience Goals

o« Core experience
on all devices

o Expectations met
on all devices




Developer Goals

e MiNniMize custom
work

e Content creators
control quality




Talk Overview

o Scalable Technology
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What is Scalable Technology?

° EaSy
e INvisible
e Directed

Vicarious Visions

ALCHEMY

V4
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e Gen8 Console
e Xbox One and PS4

e Gen7 Console
o WiiU, Xbox 360, and PS3

« i0S High
e Apple TV, iPad Air+, iPad mini 2+, and iPhone 5s+
e IOS Low

e iPad mini+




-

~Emulatioh: Gen8lConsele
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Types of Technology

o Automatic
e 80% of the way
o Can opt out

e Directed
o« Improve quality using context
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Automatic: Rendering Features

Render Dynamic Materials | Post Processing | Anti-Aliasing
Style Lighting & Shadows | Features

Forward None Simplified None
Forward Partial Standard Low MSAA
Deferred Standard Standard Medium FXAA
Medium
Deferred Advanced Advanced High FXAA

High
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Automatic: Texture Resampling

. Target 1080p || e ] e

1024x1024 75%

X

1024x1024 50%

m 2048x2048 0%

50%

0%

33%

0%




Automatic: Geometry Decimation

Error
Tolerance

High

e Error tolerance
e Less on characters

Medium

Low

None







OS Low

Gen 8
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GG wcocveiomeescomesenee st 10wt o s
Automatic: Audio Features

o “W L

None None Simplified Simplified None 24khz
None None Standard Standard Standard 24khz
Advanced Advanced Advanced Advanced Standard None
Advanced Advanced Advanced Advanced Standard None

*Also supported per device options
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Directed Scalability

e TOggles
e X thing on Y platform

e Importance
e Cull low priority




Search Filter...
Object Ty e e N A

Areal Npcs® Layer

Areal MNpcs_MoTablet Layer
CGameEntity002 CGametl ity High Tablet Disabled
CGameEntity003 CGamel tity
CGameEntity008 CGamet 1tity
CGameEntity009 CGameEntity
CGametntity010 CGameEntity
CGameEntity011 CGameEntity
CGameEntity013 CGameEntity
CGameEntity014 CGameEntity
CGameEntity(15 CGameEntity

Areal Static Layer

Area?_Cameras Layer
Battam Right
Ferzpective

.ﬂ M1 l'..'l [ 1] -

== L-_I m, "M |1 object selected

Area?_Collectibles Layer

O
O
O
O
O
O
O
<o
O
O
O
O
O
O
O

Area? DriverZone Layer







ﬁreqted:g VEX Layers




ﬁreqted:g VEX Layers







GDC GAME DEVELOPERS CONFERENCE' March 14-18, 2016 - Expo: March 16-18, 2016 #GDC16 ‘

Directed: Visual Scripting Node

Platform Switch
P In Gen 8Console

Gen 7Console

Tablet High
Tablet Low







PR]Esqu 0 TO SKIP




)




General: Book Enter & Exit

On Enter Gate Platform Switch
On Enter === Check Gate Is Open === = In Gen 8Console ¥
Target Times To Fire B Open Gen 7Console ¥
8 Start Open  Auto Close Count Tablet High k. Spawn Effect On Entit
Tablet Low In out B
Target Source Spawned Effect
SideBookB_StartTr...

Owner,

[

obal_L

m

Letterbox_VFX

VixSpawnedEffect
LetterBox WVEX
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Directed: Importance Authoring

e Assign importance values
e Remove less valuable things




Dlrected 's‘l'mportance V|S|b|||ty s




\ d: Importance Visibility:

Ne S ¢







Directe_g:l :gI;m portance .Visibil'it-‘i'/ |



Talk Overview

e Working with Budgets




Good Content Budgets

Specific
Actionable
Realistic
Stable
Relative
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Memory

e 2 Types

« Main memory
oScripts, UI, audio, etc...

e« VRAM
eModels, textures, etc...

e PS3 exceptions
o SPU utilization
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Main Memory Budgets

e Similar across devices

e Broke some rules
e Not stable

o Not actionable
eLots of assets in one pool
oValidated at runtime

e Required engineering
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VRAM Budgets
o Different per device _Em

permanent 33.5
« Followed most rules m —T=
° Stable characterElement 1.6 5
e Actionable 6.9 10 21
eVerified during build S CETEE b : : 12
«Good tools map

o Free of engineers mosy)

Budgets in MBs
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Reports: Daily Levels

Level  |Free At Peak KB [Increase KB [l Level | Usage MB | Increase MB | Remaining
Sky3 856.42 -251.84 139.74 -0.09 0.98
974.38 45.78 137.80 -0.01 2.92
1066.90 -6.12 137.16 -0.67 3.56
LE 1074.78 -26.97 136.22 -0.32 4,50
Darki | 1244.35 -81.31 133.90 -0.08 6.82
1253.71 4.22 130.63 -0.30 10.09
Skyl = | 1365.31 -47.59 130.33 -0.16 10.39
1497.09 34.92 126.97 -0.32 3.75
z_Earthzone 1595.92 -360.23 125.78 -0.08 14.94
(Nat3 | 1684.99 -79.17 120.43 -0.21 20.29
'z_Firezone | 1697.69 -1.69 114.12 -0.16 26.60
'z_Airzone | 1820.79 -9.00 111.54 0.00 29.18
Sky2 | 1823.93 -77.36 96.44 -0.19 44.28
z_LifeZone | 1846.96 21.99 93.50 -2.28 47.22
1901.04 25.14 30.69 0.00 110.03
2155.59 30.77 12.66 0.00 128.06

Main Memor VRAM
*_




Reports: Memory vs Changelists
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V4

Summary VRAM Reports

A B C D

1 Mame Total Texture Model

2 MatlReport 139.9158 &9.4604 50.4553
3 SkylReport 137.6145 89.9648 47.6497
4 Sky3Report 137.2639 94.7870 42.4763
2 |IntrolReport 136.4117 85.439> 50.9722
6 Quest2Report 134.2717 108.437 25.8347
/ |Quest3Report 130.0168 100.3043 29.6520
8 |FinallReport 129.9099 B86.0986 43.8112
9 AcademyReport 127.3535 85.7944 41.558
10 Mat2Report 126.1361 79.3403 46.7958
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Detailed VRAM Reports

f.y B C D
1 File Total (MB) Texture Model
53 normalmap,textures@!levelsinatllnatl_welcomesign0l_n'tga,110.igz 0.375 393216 0
54 normalmap,textures@!levelsinatllnatl_woodenbucket_n'tga,111.igz 0.375 393216 0
55 normalmap,textures@!levelsinatllnatl_woodpaintchip0l n'tga,111.igz 0.375 393216 0
56 normalmap,textures@!levelslquestllgl woodtile0l_n'tga,111.igz 0.375 393216 0
57 normalmap,textures@!trees!flower_cattailhotdogdl n'tga,111.igz 0.375 393216 0
58 Temporary/BuildServer/xenon/Output/models/levelassets/edc_props/statics/edc_tt_houselow.igz 0.3741 0 392232
53 Temporary/BuildServer/xenon/Cutput/models/levelassets/natl/statics/natl_woodenbucket.igz 0.3629 0 320504
60 Temporary/BuildServer/xenon/Output/loosetextures/cookies/causticstyle32half.igz 0.3516 368640 0
61 Temporary/Buildserver/xenon/Output/models/levelassets/edc_props/statics/edc_troubletakerhouse_flowerset02.igz 0.3513 0 368336
62 Temporary/BuildServer/xenon/Output/actors/npc/flynn.igz 0.3414 0 357976
63 colormap,textures@!uilresultscreen!star_land_darktga,011.igz 0.3359 352256 0
g4 colormap,textures@!uilresultscreen!star_land_lit'tga,011.igz 0.3359 352236 0
65 colormap,textures@!uilresultscreenlstar_sea_lit'tga,011.igz 0.3359 352256 0
66 colormap,textures@!uilresultscreenlstar sea unlit'tga,011.igz 0.3359 352256 0
67 colormap,textures@!uilresultscreen!star_sky lit'tga,011.igz 0.3359 352256 0
68 colormap,textures@!uilresultscreen!star_sky_unlit'tga,011.igz 0.3359 352256 0
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Xenon - characters/AirLock.pk

File Packages Columns

Filter

Asset Name A&

materiallnstances/Aifock_Torpedo_Warhead_materials mat
materiallnstances/Aifock_Torpedo_Warhead_Upgraded _materials mat
matenallnstances/Fin1_materals mat
matenallnstances/FinZ_materals mat

materiallnstancesFXM_Test Sphere_Brian_materials.mat
materiallnstances/HolidayAidock _HUD_materials mat
materiallnstances/proto215_sea_pingSphere_materials mat
materiallnstances/UnderwaterMine_materials mat
materiallnstances/UnderwaterMine_red_materials mat
materiallnstances/UnderwaterMine_super_materials mat
models/Characters/Slodanders./ Aidock /aidock_gun igh
models/Characters//Skylanders/Aidock /aidock_gun_upgraded.igh
models/Characters/Skylanders/Aidock /AirLock_pingLine igh
models/Characters/Skylanders/Aidock /ailock_topedo igh
medels/Characters/ Skylanders/Aidock/ailock_torpedo_upgraded.igh
models/Characters/Skylanders/Aidock /ailock_torpedo_warhead .igh
models/Characters/Skylanders./ Aidock /aidock_torpedo_warhead_upgraded.igb
models/Characters/Skylanders/ Aidock Afin1.igb
models/Characters/Skylanders/ Aidock fin2 igh
models/Characters,/Skylanders/Aidock /F¥_AirLock_PingCircle igh

models/Characters /Skdanders /Aidock /FX_Airl ok PinaSnhere inh
4 1

 VRAM: 0/7319619 * Texture: 0/6251203 % Model: 0/1038416 * Audio: 0/2954102

(=R materal Instances/proto215_sea_pingSphere_materials mat
[=- materialinstances/proto215_sea_pingsphere_materials aidock_pingline, 1.iaz
=- models/characters.slolanders/aidock fidock_pingline igz
- vho/characters /skylanders/aidock /aifock_sonamping_courtermeasure igz
vhxcharacters/skylanders/aidock /aidock_sonamping_helmet igz
vix/characters/skylanders.aidock /aidock_sonaming_helmet_upgrade( .igz
[+ vix/characters/skylandersaidock /aidock_sonarmping_retract igz
vhx/charactersskylanders/aidock /aidock_sonarping_retract_upgrade igz
H- matenalinstances/proto215_sea_pingsphere_materals fx_aidock_pingcincle 4 igz
t- matenalinstances /proto215_sea_pingsphere_materials fx_aidock_pingsphere, 2.igz
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Performance
Baseline analvsis | Time(ms)
P ey
* lypical gamepiay
o« Reference character o
o Lead to budgets T
e Triangles, draw L2
calls, vfx count, oner 2.2
atc. fTotal 1 28.5
CPU
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Example Art Budgets

350,000 150

m 600 700,000 150

1,500 1,500,000 150

m 2,500 2,500,000 N/A




- N L4 et b)) e d A kol ot I " J PV VL5 TR

pass calls tris (skinned)

Tools: Pass Stats

shadows 891 1677034 ( 351121)
gbuffer 1607 1682642 ( 152158)

vfx 211 33691 ( &)
vix2 211 33691 ( 2)
obscuredbepth 11 19837 ( 19837)
obscuredColor 11 19837 ( 19837)
1itDecalPass _Clone 71 19377 ( 2)
hud 22 12046 ( g)
distortionPass_Clone 89 3741 ( 2)
waterPass Clone 2 2418 ( 9)
waterBackFaces 2 24108 )
main 6 2040 &)
fading_Clone 5 2049 &)
skybox_far 2 430 ( 2)
skybox_far_ low_resoclution 2. 436 ( 2)
gbufferlce Clone 1 il
icelapth sk
decalPass Clone S
36

—
V(e
AN
N

N



Tools: Model Stats

Draw Calls: 2346.43 [ 2428.60

Triangles: 2882683.75 [/ 2899863.00

Y¥ix Count: 79.46 [/ 82.60

igb count calls tris (skinned)

skoy3 tracksl w2 1 296 849224 ( B)
tree sharpB2 7 26 171041 ( B)

sky3 portaldoor t81 5 72 153672 ( 2)
rangeanone 5 TR 2T L AL S

flymin 1 52 114724 ( 114724)

calicheap 1 44 162884 ( 192884)

sky3 _bombgatedl 1 25 97065 ( 97865)
sky3 destructible a 11 58 93832 ( 2)




LY== T I = R ) = TR S ]

=t el =R =
5 LhELRESB

17

Tools: Model Stats

count igh draw calls gbuffer draw calls

model filename
sky3 track0l w2
tree_sharp02

sky3 portaldoor 101
rangedbone

flynn

calicheap

sky3 bombgatedl
sky3 destructible_a
sky3_islando02
driverstealthelf
tree_sharp03
sky3_destructible_b
tree_sharp0l

sky3 tire0l

sky3 track0l flip
sky3 islando4

1

= W

10

183

11

L= I R R (R = T I S

[ 25}
[=)]

3]

60
14
43
27
13
11

5
22
43

2
21
6
12
0
40

E F G H
shadow draw calls total draw calls total tris gbuffer tris shac

236 296 848224 1780458

12 260 171041 92099

24 72 153672 78452

45 72 127712 47392

39 532 1147324 28681

33 44 102884 25721

20 25 97065 19413

30 28 93032 33288

43 112 69280 32512

0 24 65404 17101

8 10 60025 13205

28 43 58016 243864

0 6 42027 42027

12 24 41440 20720

10 10 40784 0

24 84 39120 21000
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Normalized Meta Budgets

o Approximate cost of “something”
e Normalized to 100% per device class

e Examples
e Pixel cost
° Entlty
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Tools: Entity Cost

Entity Gount (465 enabled of 2522 4otall)

N

:‘é t." ) M \

f
)
« Yolume Cull Di ;EL 1_31

.
i

)
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Tools: Entity Cost

A B C D E F H | J K L M N O P Q
1 [Hash _lT\;pe MamespatName D % Budget Enabled Enable State Report
2 5 CActor  (null) Hera_driv 4097 16.17 1 Enabled. 'Can Volume Cull"is false in data. Disable Volume Cull pushed by: Spawn Hero; Entity Attachm
3 75 CActor  [null} Airlet 6125 9.18 1 Enabled. 'Can Volume Cull"is false in data. Disable Volume Cull pushed by: Actor On Team Hero; Vehicl
4 3E+09 CActor  Magl_Lan FighterMe 4175 4.19 1 Enabled. 'Can Volume Cull"is false in data. Disable Volume Cull pushed by: Linear Vehicle Spline Movel
5 | 99449720 CActor  Magl_LibrSharpfin_i 5018 2.69 1 Enabled. 'Can Volume Cullis false in data.
6 117 CActor  (null) encounte| 6727 2.55 1 Enabled. 'Can Volume Cull"is false in data.
7 | L.BAE+08 CGameEn' magl_libr Collectibl 5507 2.45 1 Enabled. Disable Volume Cull pushed by: Entity Attachment System.
8 109 CActor  (null) encountel 6723 241 1 Enabled. 'Can Volume Cullis false in data.
9  9.07E+08 CActor  Magl LibtHugo Cha 4995 2.28 1 Enabled. 'Can Volume Cull"is false in data. Disable Volume Cull pushed by: Entity Attachment System.
10 115 CActor  (null) encountel 6726 134 1 Enabled. 'Can Volume Cull'is false in data.
11 | 2.72E+09 CPhysicalt Magl_Libt Pushblock 5009 1.8 1 Enabled. 'Can Volume Cullis false in data.
12 119 CActor  (null) encounte| 6730 1.66 1 Enabled. 'Can Volume Cullis false in data.
13 6.44E+08 CActor  Magl_LibrMaggs_Ch 5002 164 1 Enabled. 'Can Volume Cull'is false in data.
14 111 CActor  (null) encountel 6724 1.48 1 Enabled. 'Can Volume Cull'is false in data.
15 113 CActor  (null) encounte| 6725 1.33 1 Enabled. 'Can Volume Cullis false in data.
16 | 4.02E+09 CActor  Magl_Libt FlynnSimg 4533 1.33 1 Enabled. 'Can Volume Cull'is false in data.
17 1.54E+09 CActor  Magl_Libt Cali_Char: 4955 1.15 1 Enabled. 'Can Volume Cull'is false in data.
13 42328 CPhysicaltruntime StraightSh 6728 0.52 1 Enabled. Disable Volume Cull pushed by: Projectile Component.
19 9.34E+08 CGameEn' Magl_Libt DriverZon 4580 0.47 1 Enabled. 'Can Volume Cull'is false in data.
20 2.5BE+09 CGameEni Magl_DriyGiantRolle 4741 0.47 1 Enabled. 'Can Volume Cull'is false in data.
a1 D ACLAO CrEarm s Ded BAdaad VAT~ BAlimaCick AST1 nax» 1 Crmablad "ram valimmes ol e Falem fm Alada




= MM

L evel Performance Process

o Data is recorded by QA
e 2 consoles per day

e Engineering processed data
o Validates budgets and sends reports

e QA writes issues
o Developers fix issues




 File Edit Layout Connect ™ Utilities Help Search... @ Vs Wi 9 Gw o ST G @ | Skylanders-20152857796-Main | €} @~ &
Perf Heat -
behavior skyl aspenb4
cputime skyl aspenb4
draws
entity
gputime skyl aspen64
qui skyl aspenbd
logic skyl aspenbd
other skyl aspen64
physics skyl aspen6d
render skyl aspenbd
sound skyl aspen6d
totalTime skyl aspen64
tris skyl aspen6d
vixCount skyl aspen64
vixflush skyl aspenbd
vx skyl aspen64
Clear heatma
B Outliner | B8 Object Library
COOAP scchFiter.
o ® 0 Object Tyee @ @
o = > m Floor &% Group
O = b m LandMasses 0 Group
O & » ™ Mountains Q Group
o - b Rocks 4 Group
o % b W Stairs £ Group
O % ArtMountain223 CStaticEntity
J[Fos ArtMountain224 CStaticEntity
o = Bridge61 CStaticEntity
o Design_Core_Platform_83 CStaticEntity
o - Design_Core_Platform_137 CstaticEntity
o

2 Design_Core_Platform_147 CStaticEntity
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Reports: Update Time

36

34

32

30

28

26

24

22

20

WiiU Mean 1 Player Update [ms]

shorl

w o= w Mom gﬁ'}-ﬁrﬁm [ B B T o R TR U ] — W
R LRBEEEERCERSECTEHEEEE RS
2 e o cow M 2 w - oA 2 i o E wow 295 H 2
MEon = - C o = F e 33 &8 o0 E =
™ = o E =] o O O v = o
- ] & = -E_H] L
o E =

| |
deathzone T

intro

N e s s
| | |
| | |
lightzone i

o Mean totalTime
H Mean cputime

Mean gputime
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Reports: Over Budget Frames

L 13 D L ]
WiiU % Heatmap Points Over Budget
100.00%
90.00%
80.00%
70.00%
60.00%
=0.00% B Dropped Frames
40.00% B CPU Update
B
30.00% GPU Update
20.00% -
10.00% - -
0.00% -
sdrmmeygzgREYY Sy s
%EEE@mEEbmﬁ%Eﬁ%EEWWEEEEHEE
L = m 2 ~ T E T - e 33 goUdnoEDS
m = TF ] T S ""E=®mw &
L N n = T ET oz
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eports: Characters

B Max of drawCallCountRunningAverage

Thrillipede
Fiesta

Turbo Charge Donkey Kong

HammerSlam Bowser
Nightfall

Deep Dive Gill Grunt
Dive-Clops

Lava Lance Eruptor
Bone Bash Roller Brawl
Splat

Shark Shooter Terrafin
Hurricane Jet-Vac

Big Bubble Pop Fizz
SpitFire

Double Dare Trigger Happy
Smash Hit

High volt

Astroblast
Super Shot Stealth EF

StormBlade

W Average of drawCallCount

h 14-18, 2016 - Expo: March 16-18, 2016 #GDC

Max 1s Average CPU Update

Fiesta

Thrillipede

Splat

Lava Lance Eruptor
Dive-Clops

Astroblast

Hammer Slam Bowser
Bone Bash Roller Braw!
Double Dare Trigger Happy
Super Shot Stealth EIf

Big Bubble Pop Fizz

Shark Shooter Terrafin
Turbo Charge Donkey Kong
SpitFire

Hurricane Jet-Vac

High volt

StormBlade

Smash Hit

Nightfall

Deep Dive Gill Grunt
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Reports: Trends

Mean Total Update [ms]

40.332 \\
36.959

33.666

=== N\iill Update
=l=P53 Update

¥enaon Update

30.333

2? T T T T T T 1
17-Mar B-Apr 26-Apr  16-May S-lun 25-lun 15-1ul d-Aug




Other Considerations

o Context
o High draw calls with low design logic
e Complex boss with few minions

e Training and documentation
o Platform Station




Talk Overview

o Verification




Verification Cycle

e Devs make changes

o Build system creates
and tests builds

e QA tests builds and
writes bugs

\ /




Dev Policy for Scalability

Test changes in game

Trigger pre-submission testing (1o min)
Submit

Status set to "On the hook”

Wait for dev build with changes (o min)
Status set to "Off the hook”

o kb=




o Basic testing

e Compile

e Verify memory
« Bug management

e Reviews

o Database integration

2862885

Laboratory - "audio_data’
2862654

Level - 'Questd

2862613

Level - 'Nat1'

2823562

Blah

2820436

Made _renderer in igVfxDrawModel . @
2817188

Level - 'Sky2'

2815789
Level - 'MNat2'

» | Awailable Operations

| Test

| Update Description

View Details
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Pre-submission testing

Advanced Testing Options

L Ad Va n Ced Te Sti n g Additional Code Tasks
- P52 Releaze P54 Release
e More devices

Wiill Release #box One Release

« Memory validation 05 Relesse

Miscellaneous
Cache Upload Data
Memory Reporting Mode
Run Tools Tests
|Use Bxdsting Shelved Files

Close Window
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i pulse 2.7 ::

Build Generation
e Main build I

o, skylanders-main =] build5777 [] 3¢ M
Ll - Ll
o Basic validation i 3 s

a supernova-code-aspen =] build 10099 [-] :: & success

e, supernova-copy-alchemy.tool-to-automatedrelease [~

] ]
. D e V I ‘ e l I I S ® supernova-copy-alchemy.tool-to-release -
-]

supernova-copy-alchemy.tool-to-releasecandidate [+

<] g, E—

=
. I eStII lg o, supernova-live-ops-main =] : build 279 =] /Ay warnings

=) supernova-localization =] build 385 =] /4 warnings

o Builds for QA, S s e———

~| build 16022 [-] :: @ failure

Marketing, Kid e o il

9, - =] /4 warnings
L
te St I n e tC >, supernova-long-psd =] bulld 6790 [-] =3¢ M
g , LI ]
=] supernova-long-win =] build 13630 [-] :: &b failure
a, supernova-main =] build 31357 [+] ::3; EEEE
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Automated Testing

e APIS
e I/0, Memory, VFX

e Features
e Rendering, race mode

e Content

e Levels, characters,
vehicles




Hardware

e 41 pre-submission machines
e 31 build machines

e 38 devkits

e 3 PS3, 3 PS4, 3 WiiU, 2 XB1, 25 XB360, 2
IPad
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QA

e Local zorry
o Developer support
e Performance
o« SKU Parity
o Build Verification Testing (BVTs)

o External [~130 PPL]
o Additional testing and 1st Party Support




GOC " sorvesomssemventnes wanisss 0 om0 s
Build Verification Tests (BVTs)

o Consistent testing

e Examples
eLevel progression
«Character upgrades
«Collectibles
eHats

e Reports to Production

Level Status

Notes

BLOCKER OTHER

—4y 4

Bug ID Bug ID
Intro PASS - -
In:ro PASS
Sky 1 | PASS -
Sky 2 | PASS =
Sky 3 | PASS -
CRITICAL -
Occasional SNV-
Quest 49141
PASS | crash —
1 duri SNV-
uring 52128
fights
BLOCKER:
Collision
misaligned
or non- SNV-71079
existent on

level
geometry
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Technology for QA

e Build retrieval ke

Options

o Easy deployment S
o Efficiency gains e
o Add gold
o XP multiplier
° Sk|p mOVieS Character |KidTestMode

Allow Skipping Cutscenes

Show Toy Info




Talk Overview




GDC GAME DEVELOPERS CONFERENCE' March 14-18, 2016 * Expo: March 16-18, 2016 #GDC16

Device AgNoStIC (sow% e

o Content focused teams [3-10rp]
o Characters, vehicles, levels, etc...

e Work with budgets
e NO device hardware
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Cross-device

e UX team (z-spp
e 15t Party Requirements

e Feature teams (s-7 ey
e Online & Rendering

° Optimization team (e rrg

e Memory/performance
optimization and management
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Device Specific

e IOS team (3-sepi
e Custom UI
e In app purchasing
e Touch controls

e Streaming assets
from cloud




GDC GAME DEVELOPERS CONFERENCE' March 14-18, 2016 * Expo: March 16-18, 2016 #GDC16

Support

e Build team [2-3 e
o Build maintenance
o Build delivery
e Developer support




Talk Overview

e Postmortem
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What worked-

o Platform emulation
o Most developers ignored devices
o Budgets

o Content creators understood scalability




What's next?

o Less device classes

o Early budgets

e More importance authoring
e Scripting

e More procedural systems
e VFX




What's next?

o Offline memory analysis
e Faster submission process
e More automated testing







