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@ What is UADP 7|

Unity Adaptive Performance

‘ ge allows game developers
, the thermal and power
tely.

Unity Adaptive Performance (UADP) p
to get feedback about the engine bottle
state of a mobile device and react appro

Benefits:

« FPS: By stabilizing the frame rate and the game pirformance, the players
enjoy a more pleasant experience. '

« Power and heat: Helps to save the devices battery (power), which means

play longer.
. A\ VB



Problem - Limitations on Mobile

Temperature

Temperature

No active cooling

Performance Throttling
Power

Limitation of Battery

Use more power than needed

Core Freq
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Adaptive Performance - Thermal Throttling

Performance drops and fluctuation Throttling ?
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Adaptive Performance - Example
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@ How does UADP operate Z 5

Adaptive Performance - Lifecycle

Overheating: Precise Timing: Workload Adaptation:
» CPU > Frametime » CPU Load (Simulation)
> GPU - CPU Frametime 5. Gpy Load (Post Process)
- GPU Frametime :
» Modem . > CPUIGPU Level ) Network Traffic
> Skin Temperature ;. Scene Quantities . (Streaming Quality)
> h
Textures ‘,
>

O
10 o Animations (L
O

Memory o Mesh size{(LQDs) Memory Bandwid
Sounds

)Ds Texture Mipmabv
‘_ Unity°



Adaptive Performance - Thermal Status
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Thermal Metric

Temperature Warning

Throttling
8

—» NoWarning
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Thermal Metric

Temperature Level




Adaptive Performance - Performance Status

17.0 Bottleneck Detection
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Performance Status

Performance Level

CPU Level

GPU Level

- .-

core freq
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Performance Status

Boost Mode

CPU Boost

- -

GPU Boost

@ CPUO Frequency
@ CPU1 Frequency
@ CPU2Frequency
@ CPU3 Frequency
@ CPU 4 Frequency
@ CPUS Frequency
@ CPUG Frequency
@ CPU7 Frequency
@ cruoLoad

@ cPutload

@ cPu2load
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Adaptive Performance - Game Components

Auto Perf Control




Adaptive Performance - Scaler
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@ Unitye 14



Adaptive Performance - Indexer




Adaptive Performance - Providers

Potential providers for Adaptive Performance:

 Android Provider (Android 11 & 12)

« ARM Provider

« Chrome OS Provider (update to Android 12)
 Imagination Provider

* Qualcomm Provider

* Oculus Provider

« Apple Provider

» Desktop Provider

« Console Provider (Switch, PS4)

@ Unitye 16



Adaptive Performance - Game Components

17

Adaptive Framerate
Adaptive VRR

Adaptive Resolution
Adaptive Sorting

Adaptive Batching

Adaptive Shadowmap Resolution
Adaptive Shadow Distance
Adaptive Shadow Quality
Adaptive Shadow Cascades
Adaptive LOD

Adaptive MSAA

Adaptive View Distance



Adaptive Performance - Future Components

18

Adaptive VRS

Adaptive Physics

Adaptive Memory
Adaptive Network
Adaptive Animation (LODs)
Adaptive Object Culling
Adaptive World Distance
Adaptive Fog

Adaptive Lense Flare
Adaptive VFX



Adaptive Performance - Scaler Profiles
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UADP Tools

Adaptlve Performance - Profiler

# Scene £ Project Settings ‘& Package Manager Build Settings 10 Simulator @, Profiler

Profiler Modules v PlayModev @ I4 Pl »M Frame:11052/11243 Clear Clearon Play DeepProflle Call ¢

¢ Adaptive Performa... hﬁlﬁfﬁﬁ 7.94ms [IRI 1REIE “
= CPU framet?me 1f 16. 87ms ‘F MM q ” P
= GPU frametime T

= CPU performance level "

]

GPU performance level
Frametime

= Temperature Level
Temperature Trend
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Adaptive Performance Details
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i How UADP Profiling E—

The Adaptive Performance Profiler Module

CPU & GPU frametime
Temperature Level & T
Bottleneck & Thermal

Unity*



Adaptive Performance - Device Simulator

oo gl

» ~
Rambing up CPU load <%
Timeout $h 59.03s

@ Unity° ' 22



Q UADP Next Z

Adaptive Performance - What’s Next?

e Adaptive Performance Now
o More Scalers, More Providers
o Visual Scripting Integration
o Recorder & Simulator
o Game Driven Interface

e Adaptive Performance Next P
o Memory Adaptive
o Variable-Rate Shading
o Super Resolution
o SpaceWarp Frame Interpolation



Adaptive Performance - Adaptive Settings Al

24

Settings should be automated and a
manual override could be offered to
reduce work for devs.

Hardware statistic + performance +
thermal data (if needed) sent to
backend

Best scenario profilers are generated

Profiles are downloaded during start
and cached on device after FTUE.


https://segmentnext.com/2019/10/06/call-of-duty-mobile-best-settings-guide/

Adaptive Performance - Scalability

25

Build once - improve
anywhere/anytime!

Content can be scaled based on
device status and not hardware
components.

Content looks better on next new
hardware.

Cross-Device Performance
Optimization Pattern.



@ Conclusion ‘ A ‘

¢ s

Android ARM Apple Samsung OPPO  Honor

 Device State(Thermal, Power..)
 Engine Bottleneck(CPU,GPU,Mem)

Unity
Package
Providers‘
Tools




Adaptive Performance - wsources

“ps:I/docs.unity3d.comlPackagesbonT.“unity.adaptiveperformance@S.O/

manual/index.html

* https://create.unity3d.com/optimize-mobil

e-game- o
* https://forum.unity.com/threads/adaptive=p ackage.652306/

e https://blog.uni lgames/build-stunning-mobile-games-that-run-
wsmoothly-with-adaptive-performance

3
SR

Unity-



https://create.unity3d.com/optimize-mobile-game-eBook
https://create.unity3d.com/optimize-mobile-game-eBook
https://create.unity3d.com/optimize-mobile-game-eBook
https://forum.unity.com/threads/adaptive-performance-package.652306/
https://blog.unity.com/games/build-stunning-mobile-games-that-run-smoothly-with-adaptive-performance
https://blog.unity.com/games/build-stunning-mobile-games-that-run-smoothly-with-adaptive-performance

Thank you!

tim.zhou@unity.cn




