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Wasm.br —> E45AK )\ / br.Size 7.0 MB
fRIEfE RN/ Size 32.6 MB
B35S %8 / Instructions 120 M

= [L2CPP-gen 7IM  ~60 % 15M  ~60 %
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M ' J Physx 1.0 M 8 % 0.99 M 8 %
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WASM Brotli a .IC eIysiet ° °
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Mecanim 68 K 5% 67 K 5%
Non-Modular 1.3 M 10 % 1.5M 13 %
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St
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I ® l 1z (16.6) ) anim_st Run 1 of 1 | 00:01:19 (i)

® All Tracks

00:00.000 00:30.000 01:00.000 01:19.132 01:3!

Activity Monitor CPU Total Load

(e | e e S R |

)
CPU User Load

CPU System Load

& Thermal State
Current

| Live Processes ¢

“ Process... Process Name Responsible Process User Name % CPU v CPU Time # Threads Memory Kind Sudden... Sandbox
2977 com.apple.WebKit.WebContent (2977) launchd (1) mobile 93.1% 1.19 min 13 634.97 MiB armé64 Yes Yes
2976 com.apple.WebKit.GPU (2976) launchd (1) mobile 20.9% 15.47 s 15 59.55 MiB armé4 Yes Yes
474 sysmond (474) launchd (1) root 9.9% 56.13 s 4 3.66 MiB armé4 Yes No
0 Unknown (0) Unknown (0) root 7.2% 12.24 min 498 174.38 MiB armé4 No No
451 DTServiceHub (451) launchd (1) root 6.9% 2.21 min 8 20.59 MiB armé4 No Yes
67 backboardd (67) launchd (1) mobile 4.6% 13.37 min 15 60.36 MiB armé4 No Yes
35 mediaserverd (35) launchd (1) mobile 2.5% 7.67 min 22 52.19 MiB armé4 No Yes
287 remotepairingdeviced (287) launchd (1) mobile 2.0% 1.26 min 4 6.33 MiB armeé4 No Yes
2972 anim_st (2972) launchd (1) mobile 1.1% 1.02s a4 6.49 MiB armé4 No Yes
m chronod (111) launchd (1) mobile 0.6% 1.29 min a4 19.72 MiB armé4 Yes Yes
62 identityservicesd (62) launchd (1) mobile 0.5% 22.74s 14 11.28 MiB armé4 No Yes
65 contextstored (65) launchd (1) mobile 0.4% 19.64s 6 7.99 MiB armé4 Yes Yes
132 coreduetd (132) launchd (1) mobile 0.3% 51.13s 6 11.50 MiB armeé4 Yes Yes
64 thermalmonitord (64) launchd (1) root 0.3% 16.08 s 3 2.53 MiB armeé4 No Yes
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[ XN ) B game-stsimd-short
Q)] [] B 1z (16.6) ) 3 anim_stsimd Run 1 0f 1 | 00:00:10 S )
® All Tracks  Target CPUs Threads GPUs GPU Counters
00:08.850 ‘ 00:08.900
@ GPU
o
@  Display
Average Frame Time
@ > a15
state
@ o
Display Surface 119 () 3):Frame 4:Surface 22) Surface 119 (com.apple WebKit.GPU (1023):Frame
VSync
GPU Performance State
A15 Mi Minimum
@) cpuo Threads
CPU Index | Efficiency CPU States
m cpu1 Threads
CPU Index | Efficiency CPU States
(W] cpu2 Threads
CPU Index | Efficiency i
(m) cpus Threads Un
CPU Index | Efficiency CPU States =
(m cpua Threads
CPU Index |, Performance CPU States
W] cpus Threads un.
CPU Index, o Performance CPU States 5

Summary: Regions of Interest ¢
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(XX ) B inst-stsimd
® l 1z (16.6) ) anim_stsimd Run 10of 1 | 00:01:25 (]
® All Tracks
"
00:00.000 00:30.000 01:00.000 01:2%.085
e Activity Monitor CPU Total Load
Instrument )
CPU User Load
CPU System Load
| & Thermal State
Current Fair
‘ Live Processes ¢
Process... Process Name Responsible Process User Name % CPU v CPU Time # Threads Memory Kind Sudder
732 com.apple.WebKit.WebContent (732) launchd (1) mobile 93.4% 1.41 min 14 686.25 MiB arm64 Yes
731 com.apple.WebKit.GPU (731) launchd (1) mobile 39.0% 29.04s 15 60.31 MiB arm64 Yes
0 Unknown (0) Unknown (0) root 10.4% 2.10 min 490 174.36 MiB armé64 No
| 474 sysmond (474) launchd (1) root 9.4% 34.78s 3 3.34 MiB armé64 Yes
35 mediaserverd (35) launchd (1) mobile 8.7% 56.63 s 24 50.47 MiB arm64 No
67 backboardd (67) launchd (1) mobile 8.2% 1.28 min 18 40.94 MiB arm64 No
451 DTServiceHub (451) launchd (1) root 6.8% 55.561s 9 16.92 MiB armé64 No
| 287 remotepairingdeviced (287) launchd (1) mobile 2.4% 30.69s 5 6.06 MiB armé64 No
728 launchd (1) mobile 1.8% 1.52s 5 6.52 MiB armé64 No
m chronod (111) launchd (1) mobile 0.9% 12.53s 4 15.19 MiB arm64 Yes
475 diagnosticd (475) launchd (1) root 0.8% 2.74s 3 1.63 MiB armé64 No
137 appleh13camerad (137) launchd (1) mobile 0.8% 11.53 s 9 21.61 MiB arm64 No
74 locationd (74) launchd (1) root 0.7% 23.48s 10 18.03 MiB arm64 No
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. I
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1
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i
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I
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GPU Channel Activity Summary ¢
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This strategy incurs a greater up-front dynamic cost—more work is done at a given time, requiring more
ol)I=1d In exchange, you get a dramatic reduction in fixed cost, which results in tremendous energy savings
'@l You app draws more power, but it does so more efficiently and over less time. This lets the CPU get

back to idle and other components to power down much more quickly.

As you develop your app, think holistically about its behavior, and try to reduce fixed costs wherever possible.

Figure 2-3 Use multithreading to trade power for energy

A

Power

Single-threaded \ / Multithreaded \

Time
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MtSimd

(XX ) B inst-mtsimd

| ® l 1z (16.6) ) E3 anim_mtsimd Run 1 of 1 | 00:01:20 e

® All Tracks
00:00.000 00:30.000 01:00.000 01:20.680

e Rt I ——
(instrument

CPU User Load

CPU System Load

& Thermal State
Current Fair

Live Processes ¢
Process... Process Name Responsible Process User Name %CPU v CPU Time # Threads Memory  Kind Sudden... Sandbox R
757 com.apple.WebKit.WebC... launchd (1) mobile 151.3% 36.79 s 14 846.57 MiB armé64 Yes Yes »
756 com.apple.WebKit.GPU (... launchd (1) mobile 43.3% 6.28s 13 60.31 MiB armé4 Yes Yes r
67 backboardd (67) launchd (1) mobile 12.2% 1.38 min 18 40.24 MiB armé4 No Yes »
0 Unknown (0) Unknown (0) root 11.4% 2.26 min 496 174.39 MiB armé64 No No »
474 sysmond (474) launchd (1) root 9.1% 37.11s 4 3.38 MiB armé4 Yes No r
35 mediaserverd (35) launchd (1) mobile 7.1% 1.00 min 24 50.64 MiB armé4 No Yes »
451 DTServiceHub (451) launchd (1) root 5.4% 1.05 min 9 17.53 MiB armé4 No Yes r
753 anim_mtsimd (753) launchd (1) mobile 2.2% 448.32 ms 5 6.50 MiB armé4 No Yes 0]
287 remotepairingdeviced (2... launchd (1) mobile 1.3% 35.07 s 5 5.41 MiB armé64 No Yes r
MM chronod (111) launchd (1) mobile 0.8% 13.42s 3 15.52 MiB arm64 Yes Yes »
137 appleh13camerad (137) launchd (1) mobile 0.7% 12.87 s 10 21.64 MiB armé4 No Yes »
475 diagnosticd (475) launchd (1) root 0.5% 2.99s 4 1.67 MiB armé4 No No r
108 com.apple.DriverKit-Appl... launchd (1) _driverkit 0.4% 8.11s 7 21.95 MiB armé4 No Yes »
74 locationd (74) launchd (1) root 0.3% 24.79s 10 17.99 MiB armé4 No Yes r
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|| |
S| |
| |
{0 |
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D unitysERER

StGpu

EE Activity Monitor

B 1z (16.6) ) E3 anim_stgpu

Instrument,

& Thermal si

current

Live Processes ¢

Process...

813
0
816
474
67
35
451
287

224
74
m
374

-
00:30.000 01:00.000 41:22.212
Fair

User Name % CPU v CPU Time # Threads Memory  Kind Sudden... Sandbo
mobile 49.6% 36.74s 15 75.16 MiB armé4 Yes Yes
root 32.5% 3.00 min 490 174.38 MiB armé64 No No
mobile 27.9% 29.52s 13 679.58 MiB armé4 Yes Yes
root 8.9% 48.38 s 4 3.39 MiB armé4 Yes No
mobile 8.4% 1.74 min 19 44.53 MiB armé4 No Yes
mobile 7.1% 1.22 min 21 50.30 MiB armé4 No Yes
root 5.9% 1.28 min 9 16.78 MiB armé4 No Yes
mobile 2.6% 41.64 s 5 6.20 MiB armé4 No Yes
mobile 0.9% 5.80s 6 7.61 MiB armé4 Yes Yes
root 0.9% 28.57s 10 18.17 MiB armé64 No Yes
mobile 0.8% 16.84 s 3 16.25 MiB armé4 Yes Yes
mobile 0.8% 18.62s 74 9.75 MiB armé64 No Yes
nbila ~ o 1g an~ ° nA BN AED  aemca Van Van

CPU Total Load

All Tracks

00:00.000

CPU User Load

CPU System Load

tate

Process Name

com.apple.WebKit.GPU (8 launchd (1)
Unknown (0) Unknown (0)
com.apple. WebKit.WebCo... launchd (1)
sysmond (474) launchd (1)
backboardd (67) launchd (1)
mediaserverd (35) launchd (1)
DTServiceHub (451) launchd (1)
remotepairingdeviced (287) launchd (1)

searchpartyd (224) launchd (1)
locationd (74) launchd (1)
chronod (117) launchd (1)
aggregated (374) launchd (1)
Al aRAD A PN [N

Responsible Process

B inst-stgpu-50ms

Run 10of 1 | 00:01:22
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@ Unity/ NIRRT BN WebGL

=
(] [ XN J B game-native
Natlve ) 1 [ zoes )@ anim22 Run 1 of 1 | 00:00:10 A1 @
® Track Filter All Tracks Target CPUs Threads GPUs GPU Counters
00:08.050 : : 00:08.100 J

a GPU

G

(] Display

Average Frame Time

B > a15
State

O > o

Display |Direct to Displa| [979):Frame 18:Surface 17) Direct to Display (Surface 16, anim22 (979):Frame 19:Sur

VSync
GPU Performance State
A15 Minimum
(m cruo Threads
CPU Index | Efficiency e
(m crun Threads
CPU Index | Efficiency CPU States
| cru2 Threads
CPU Index | Efficiency PP
(m crus Threads
CPU Index | Efficiency CPU States
W] cpua Threads Unkn.
CPU Index | Performance P — e
(m crus Threads
CPU Index |, Performance CPU States

@ > aggregated
Process | 374

Context Switches

Summary: Regions of Interest ¢

Unity-



D unitysERER

Native

A Activity Monitor

0 1z (1e.6) ) @ anim22

Instrument,

CPU User Load

CPU System Load

& Thermal State

Instrument

! Live Processes ¢

+ Process...

35
67
474
451
287

Process Name

Unknown (0)
mediaserverd (35)
backboardd (67)
sysmond (474)
DTServiceHub (451)
remotepairingdeviced (2...

CPU Total Load

Current

All Tracks

00:00.000

Responsible Process

Unknown (0)
launchd (1)
launchd (1)
launchd (1)
launchd (1)
launchd (1)

User Name

mobile
root
mobile
mobile
root
root
mobile

00:30.000

B inst-native

Run 1 0of 1 | 00:01:18

01:00.000

0111];.740

% CPU v CPU Time

103.7%
24.1%
14.1%
13.6%

9.0%
6.1%
2.0%

1.71 min
47.65s
59.25s
27.19s
42.87 s
24.46s

# Threads Memory
339.91 MiB

491 174.23 MiB

22 50.16 MiB

17 65.03 MiB

3.14 MiB

9 15.81 MiB

5 8.72 MiB

Kind

armé4
armé4
armé4
armé4
armé4
armé4

Sandbox

Unity-



Q ’ nity,J‘ﬁwﬁaﬁﬁ o _

SIMD

Mem
% % (MB)
St 66 93.1% 115.1%  634.97 (WebContent)  701.01 11.57 9.37+2.2 Minimum
20.9% 59.55 (GPU)
1.1% 6.49 (5 EApp)
StSimd 93.4% 686.25 1217 9.47+2.70 Minimum
(HEF1) 39.0% 60.31
1.8% 6.52
MtSimd 33 151.3% 196.8%  846.57 913.38 8.54 8.54 Minimum
43.3% 60.31
2.2% 6.50
StGpu 50 27.9%  789%  679.58 761.34 40.51 6.17+1.63+29.52+3.19
(HEF2) 49.6% 75.16 Minimum
1.4% 6.60
Native 33 103.7% 103.7%  339.91 339.91 9.13 8.51+0.62 Minimum

Unity-



D UnitydEFREN

WebG

Shader Warmup

- WarmupfRig

—  BlockEZH2

- AXZFFgIProg
> BE

- BPwarmup

ramBinary

1\K8
(Chrome)

/K11 Ultra
(Chrome)

—  [BEHM olProgramBinary$ iPhone SE3

(Safari, via Metal on)

iPhone SE3
(Safari, via Metal off)

F—IX
I/
F—IX
I/
F—IX
I/

F—IR
_x

WebGL2

1138.5 ms
1015.8 ms
337 ms
331 ms
748 ms
796 ms
149 ms
149 ms

Native
(Android:
Gles3

iOS: Metal)

958.6 ms
34 ms

716 ms
38.43 ms
1041.85 ms
22.57 ms
1041.85 ms
22.57 ms

Unity-
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Wasm+hative

= wasmAIBiEL, KRXRDAEF
~ FofEMANatives

- Vulkan, Metal

- Nativersxaa9itEae

- Xpinlsg

Unity-



QR unityamFREN

Unity-




R uniyaseERER

e 257

- (AR

- RE4AEX?

- CPURFHER?

—  YFiAEiERenderThread, IETEfRR

—  Web workerAgeEiaaDOM

- RegxkdFnativeiB, AZFEc#HE
- =

- MRz, RenE

- [EEFNITEE, ThFEEN

Unity-



Q UnityMEEFF &N FRTHE nis deck is confidential and not

WebGPU

— SHFEEZINRE

— Compute Pipeline
® GPU skinning
@® CPU particles
@® CPU culling
® Post Processing

— Indirect draw

- oemug easy WebGPU
® L[abel
® Debug group

References:
https://www.khronos.org/assets/uploads/developers/presentations/\WebGPU Best Practices Google.pdf

Unity-


https://www.khronos.org/assets/uploads/developers/presentations/WebGPU_Best_Practices_Google.pdf

Q Unity: st SETHE nis deck is confidential and not

WebGPU

- EEE
— CommandBuffer + Queue
— RenderBundle(Fiz#l, 5TER)
—  RenderPipeline (i RE I
~  ShaderModule(fiFSERAD)
- iSRS IE

WebGPU

References:
https://gpuweb.github.io/gpuweb/explainer
https://github.com/gpuweb/gpuweb/wiki/The-Multi-Explainer

Unity-


https://gpuweb.github.io/gpuweb/explainer
https://github.com/gpuweb/gpuweb/wiki/The-Multi-Explainer

Q Unity VEREFF &N 4

Let’s keepinttota .ol8)

Thank you!
a1

Unity-
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