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What makes a dev platform?

e Fast iteration time
e Content E¥
o« Native code B

o Debuggability
o« Game-play script 5 I
o Native code E—
o Graphics Eg#







GAME DEVELOPERS CONFERENCE® 2015 MARCH 2-6, 2015 GDCONF.COM

Developing BA on mobile devices

e Some of the stuff we did on device
e Game-play programmer wrote touch controls
o VFX artist checked and optimized effects
e Fix shader bugs
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Double Fine development pipeline

. Target platform: £7 & Q
e Code: compiled on target platform
o Data: shared, authored on Windows

e Same hardware
e Performance characteristics similar
e No per-platform content
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Content workflow £7 ¢

Iterate

Windows workstation
— 1« Author data

* Process data

Commit

y

Windows build server
 Process data
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Double Fine development pipeline

e Target platform:
e Code: compiled on OSX
o Data: not shared, authored on Windows

o« Hardware is very different
o Performance varies greatly
o Platform / GPU specific data necessary
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Content workflow

Iterate

V4

Windows workstation

« Author data £
 Commit

Windows build server

« Process data £
/Sync

OSX workstation

- Build and push package
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GAME DEVELOPERS CONFERENCE® 2015

Mobile as development platform

o Broken Age Act 1 package size: ~1.2GB

e Reboot time was ridiculous!
o 88 ~10 minutes*
o 8 — 21 minutes

o Infeasible for development!

* Recent Xcode update reduced reboot time to 2 — 3 minutes
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Too slow

« What is going on?
o Relink and update staging data: 10+ seconds
o Data sync and install: ~10 minutes

e Sync (comparison and copy) is bottleneck
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Incomprehensibly slow

« What is going on?
o Package build time: 4+ minutes
o Data transfer and install: 4 - 17 minutes

e USB speed is bottleneck
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Slow content update

e Same symptom but different cause

o Different solutions required
o Minimize APK size
o @8 Work around Xcode data sync
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Fast content update

o« Minimal APK: No data, just code
o Reduced package build time
o Fast APK transfer and installation

e Deal with data separately
e Only copy added or changed files
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Fast content update

e Load assets from ‘sdcard’
o Supported by (almost) all Android devices
o Remap file location

bool RemapFilename ( const char* filename, char* remapped ) {
#if DEV
sprintf (remapped, "/sdcard/dfp/dfa/%s", filename);
return FileExists (remapped) ;
ftelse
return false;
#endif
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Fast content update

e« Data sync

e 1t approach: Consistent file database
e Sync changes using ADB (e.g. adb push ...)
o Keep track of files on device
» Update database during sync
o Slow and inconvenient
o Multiple devices: Per-device database?!
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Fast content update

e Data sync

o 2Nd approach: Scan device files
o Naive implementation is slllooooowwww....

e Re-implement ADB protocol based on OS source
https://android.googlesource.com/platform/system/core.git/+/master/adb/
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Fast content update

e« Data sync

o 2nd approach: Scan device files (cont.)

o Example: List directory

socket.send (pack (“LIST”,15,%/sdcard/dfp/dfa”))
while True:

id, mode, size, time, namelen = unpack(socket.recv(16))
name = '' 1f namelen == 0 else recvall (socket,namelen)
if id == “DONE”: break

1f stat.S ISDIR (mode) :
dirs.append(...)
elif stat.S ISREG (mode) :
files.append(...)
return (dirs, files)
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Fast content update

e« Data sync

e 2Nd gpproach: Scan device files (cont.)
o« Compare files and compute diff
e Sync files using ADB protocol
e Very fast
o No database
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Fast content update

e Results
o Data sync: 15 - 25 seconds
o APK build, copy and install: 30 - 40 seconds

e 10 — 20+ speedup!




GAME DEVELOPERS CONFERENCE® 2015 MARCH 2-6, 2015 GDCONF.COM

Fast content update

o Minimal staging folder
o Delete unchanged files
e Copy only added or changed files
e Use sync timestamp

o Reduced work for Xcode
e No run-time changes necessary
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Fast content update

e Results
o Relink and update staging data: 15+ seconds =,
o Data sync and install: 30 seconds

e 13 speedup (latest Xcode 2 - 4 speedup) |
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Mobile as development platform

o Ideal workflow

Windows workstation Test PVR KON
Iterate e Author data >
- Process data ETC1 |
DXT
PVR
workstation ATC

» Build and push packag
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File streaming

e NO re-sync necessary*

o Hot-reload changed files

e No OSX workstation needed

o Artists can work on target device

* Code changes require re-sync
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File streaming

Client Server

Game session on device Python-based tool on workstation fT

Ifopen(), fread() ..

Manager

t. Worker thread 1
Worker thread 2

Script file A
Server thread 1 g DXT file B

Server thread 2 «— DXT file C
PVR file D

A
v

send () ,i recv ()

A
v
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File streaming

o Latency optimization
e Use local file cache

Client Server

Game session on device U Python-based tool on workstation & 7
* 1
i v
fread(out, 64, 1, fp)
miss ® l ?

File cache

Cache
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File streaming

o Latency optimization (cont.)
e Read at least one cache line

Client Server

Game session on device UeH Python-based tool on workstation £ 7
* 1
! v

fread(out, 64, 1, fp)

Al

File cache _ send () ; recv ()

<«

v

256KB
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File streaming

o Latency optimization (cont.)
o Exploit data locality

Client Server

Game session on device A Python-based tool on workstation & 7
* 1
i v

fread(out, 4, 2, fp)

© 8 T l ?
N\ H

V@“\ = _.
X = |File cache
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File streaming

o Latency optimization (cont.)
o fstat() & fopen() read first cache line

Client Server

Game session on device UeH Python-based tool on workstation £ 7
* 1
! v

fopen (name, ‘rb’)

P

File cache _ send () ; recv ()

<«

v

256KB
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File streaming

o Latency optimization (cont.)
o Cache expires after 5 ms to avoid stale data
o Multiple concurrent requests

« User filter to define streamed files 4 ¢
o Local I0 will always be faster e
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File streaming

e Fully integrated into our game editor 2HB

& NewHE (Dfa)

Has b rumo 9045 @
ax

UserConfigua | & mainum 4 GameConfigies & Cowsacoke_Eideelus B Froject explorer
: =1 Common/Coderiua

Basket3',
Common/Code/Mosi/sre/lua-madules

Dia/Data

DiajUnmunged

DiafWin/ Cache

i Cache

Sfunction CloudColony_Elder:_init(rscene)
self. sGuardStateDefault = 1

self. sGuardstateUnconscious = 2 Di
self. sGuardstatenokellp - 3

self.rirl = EntityManager getEntityNamed('Girl')
self.rLadderBotton = EntityManager . getEntityNaned( ' Ladder
self.rExitToFarest = EntityMenager.getEntityNamed( Exit_To_Forest)
self.réate = EntityManager getEntityNamed(’ElderGate’)

self.rGuard = EntityManager. getEntityNamed( d stack roce ax
self.rElder = EntityManager.getEntityNamed( Eld
self. rExitTollain = EntityManager . getEntityNamed('Exit_To Main')
self.rBasket] = EntityManager.getEntityNaned( ‘Basket1 )
self.rBasker2 - EntityManager.getEntityNaned( ‘Gasker2’)
self.rBosketd = EntityMansger . getEntityNoned( Basketd'}

self.rGoldengg - EntityManager. getEntitylaned(
self.rInterinfgy = EntityMansger getEntityNamed( InterinStoneEgg’)
self . rNearGuardTV = EntityManager . getEntityNaned(' Tv_NearGuard' )
self.rNestBirds - EntityManager.getEntityNaned( ' Nest
self.rNestBirdB = EntityManager getEntityNamed('NestBird')
self. ion - Enti Eer .getEntityNamed( ' Broken0bs on')

register for their interactions
self.rGuard. dInteract :register {self onlnteract, self)
self.riadderBotron. dInteract:register(self.onlnteract, self)
self.rBasket!. dInteract :register(self.onlnteract, self)
self.rBasket2. dInteract :register (self onlnteract, self)
self.rBasket3. dInteract:register(self onlnteract, self)
self.rGoldentgg. dlnteract:register(self.onlnteract, self)
Breskporks | stock racs

if not GameStateManager.getValueFor('CCE_bVictoryPlayed') then
Se1F. pNeartuard V. CaTri eervnlume, d0nEnTer repister(salf. neartuard. se1f) l
J C ] Hame

consle 2 % vench
tio default env state specified for Data/Scenes/Greenscreen. scens
Could not find reverb preset GirlDefoult

Default Reverb Preset Girlbefault not found skipping

GaneState: Add 'sBs_biesringhelnet’ -> 'false’

GemeState: Add "SBS_bHelnetOn' -» 'false’

Could ot find reverh preset GirlDefault . PPTE—— =]
Default Reverb Preset GirlDefault not found skipping [
[process stopped] 5 [ G ocked i Room |

Mame Value Type

->
false

1

. i Gl Thraa Puzse Cheins
et Gl Rems Part 1| Get Gl Rems Port 2

28| consale St R Fuzie: Wicine, Puzle
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Conclusion

o Mobile as development platform is...
e ...not trivial
e ...worth your time

e ...Necessary for 2610 project
wory
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Thank you!

Questions?

% pixelcoder



