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Q | Profiling tips |

@ Unity’

ULTIMATE GUIDE
TO PROFILING
UNITY GAMES

ULTIMATE GUIDE
TO PROFILING
= UNITY GAMES

= l

Follow this flowchart and use the Profiler to help pinpoint where to focus your optimization efforts:

Look at the ‘

_ Unity Profiler.

— START HERE > arewe inframe
budget?

Yes»| Creat. Now look
at Memory!

Is the main

thread waiting Are we waiting
for another Yes, render thread for the GPU?
thread?

J L
\
No, main th‘vead bound Yes, job threads
Where is
the bottleneck?

GPU-boun

Use Unity Profiler and

Implement optimizations
and profile again.
Compare results using
Profile Analyzer to
confirm performance
improvements.

What now?

What might
the fix be?

SOURCE: ULTIMATE GUIDE TO PROFILING UNITY GAMES E-BOOK

© 2024 Unity Technologies

Profile Analyzer to
identify biggest costs. If
you can't see the
problem clearly, try
enabling Deep Profiling,
Call Stacks, or using a
native CPU profiler.

Optimize Scripts,
Physics, Garbage
allocation/collection,
Cameras, U, Animation,
Job dependencies,
Parallelization

MOZ H2MUsty| 93t AAZ 29| OAIE B0 F= AE(ZZ2IH

Look at Frame
Debugger and
Graphics or
Quality settings

Optimize
Cameras,
Culling, Draw
call batching

Aol A )

Look at GPU
Debugger,
Shaders and
Graphics or
Quality settings

Optimize Shaders,
Mesh or Texture
Compression or

Resolution,
Overdraw,
Post-processing

13 of 100 | unity.com


https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts

Q Choose URP for performance and visual quality | Profiling tips | Memory management for XR, web

eb, and mobile games
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S0 S2[7t ROl ArEE|7L S42 7|82 St=
AL ESolo M= 20 w2t HEE, L2, 22| Z 2

2te HX o 2nie DES DL EAT 4 AUSL|CH

- - R e
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Development Build %! Autoconnect Profiler 8fAE ME{SH|Q TEMAZ N He 2 HE A|ZSD
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Q | Profiling tips |

@ Build Profiles O

WebGL witch Platform

Build Data

Add Build Profile

Open Scene List

Platform Semngs
ome to Build Profiles. ebGl

( . € I System Default
a Buil - Use Player Settings

Add Build Profile

DENYS NN B SUES MR, 5B HES 20 ofSalolM Z2o|S I 7t AH

41 T
AELICHZ[= 3002 Y). o 22 ZX{sof StCHH Unity > Preferences > Analysis > Profiler

Frame CountZ 0|S5}0] O Zf2 20007tX| &3 £ JSLICE J2{H Unity OICIE7 O B2 CPU RS
85D o %

By =
M2 HE2|S AHESHA| = X2 ahghofl w2t o] @Ho| o K8 &+ ASLICH

o=

© 2024 Unity Technologies 15 of 100 | unity.com


https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts

Q Choose URP for

&, CPU Usage

Rendering

Main Thread

Render Thread

pting Threads
ground Job

Profiler
Other Threads
Audio

performance and visual quality | Profiling tips | Memory management for XR, web, and mobile games

4 M W Frame:14 Clea Clear on Play Call Stacks v @ B e :
Selected: Gfx.WaitForPresentOnGfxThread

ra (1.56ms)
eRenderer.Set ScriptableRen
(0.40ms)

K#fof 3= ZLOlI Deep Profiling HES ALZSHHIR.
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and

—  Timeline A% 1 X0= JE3}1= ProfileMarkers?| AlZ X7 EA|EIL|CE 0|2 Ed) Ya|x £He
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Profiler
& Profiler
Profiler Modules

8 CPU Usage
Rendering
Scripts
Physics
Animation
GarbageCollector
VSync
Global lllumination
ul
Others

Clear on Play pProfile Call Stacks ¥ e R e

Selected: Gfx.WaitForPresentOnGfxThread

16ms (60FPS)

{¥ Memory

Total Used Memory
Texture Memory
Mesh Memory

= Material Count
Object Count

= GC Used Memory
GC Allocated In Frame

Hierarchy v Live Main Thread CPU:36.30ms GPU:--ms No Details
PlayerLoop
WaitForTargetFPS
PostLateUpdate.FinishFrameRendering
RenderPipelineManager.DoRenderloop_Internal()
Gfx.WaitForPresentOnGfxThread
DestroyCullResul
ulE\me CanvasM rRenderOverlays
||pnblpPumnneReﬂecnonS\/J\merdp; r.Internal_ScriptableRuntimeReflectionSystemWrapper_TickRealtimeProbes(
Ref onProbes.Update
WatermarkRender
UlEvents.IMGUIRenderOverlays
SupportedRenderingFeatures.IsUlOverlayRenderedB!
Camera.Render
EndGraphicsJobs
Update.ScriptRunBehaviourUpdate
FixedUpdate.Phy xedUpdate
PreLateUpdate.ScriptRunBehaviourLateUpdate
te.ScriptRunBehaviourFix
te.UpdateAllRenderers
PreLateUpdate.ParticleSystemBeginUpdateAll
PostLateUpdate.ProfilerEndFrame
PostLateUpdate.UpdateAudio
PostlLateUpdate.ParticleSystemEndUpdateAll
EarlyUpdate.UpdateTextureStreamingManager
FixedUpdate.AudioFixedUpda
teUpdate.AlUpdatePostScript
PostLateUpdate.PlayerUpdateCanvases

AZ Fx= FE Sl A2t H|E0f| 2} ProfileMarkers HE

O7]0fM Unity Z2=Itle{o| TA| 7HRE 2QlE o~ ASLICH Z2OHAZ0| MASICHH Unity T=0ralE
2 BEE A 2MK.

D2HE|AN XSS £36t7| Mol HX Profiler .data IS MAESHMIR. HE AlES #oi5t0
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Q Choose URP for performance and visual quality | Profiling tips | Aemory management for XR, web, and mobile games
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private int interval =
void Update()

{
if (Time.frameCount % interval == 0)
{
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}
}
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91 Unity O|HI E 2FX]
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#if UNITY_EDITOR
void Update()
{

}
#endif

LEO SEQY QHSET KL= 2 8L0] OICIE{0|M UpdateS XR-E7| AHESIH] HAES £
ALt

Debug Log += A5

Log 712, £3| Update, LateUpdate == FixedUpdate0f| /= Log FECE Qs 50| Mot &
USLICE WEE THS7| Hof Log 7122 HIZMstM 2.

H g7 Log 22 HIZ-gotsta{d HAE| X220t g =215 &4 2 USH gUCL g SO o3 2

HAH SAE ThsLIC

public static class Logging
{
[System.Diagnostics.Conditional(“ENABLE_LOG”)]
static public void Log(object message)
{
UnityEngine.Debug.Log(message);
}
}

Script Compilation
Scripting Define Symbols
URP
USE_CUSTOM_METADATA
ENABLE_LOG
+

Copy Defines Revert  Apply
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void Update()
{

Renderer myRenderer = GetComponent<Renderer>();
ExampleFunction(myRenderer) ;
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GetComponentE F7IE SE6HX| 2otz FHAE ZTE ALY £ JASLICH

private Renderer myRenderer;
void Start()

{
myRenderer = GetComponent<Renderer>();
}
void Update()
{
ExampleFunction(myRenderer) ;
}
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main0i| 22 2|AATF HQRUX|0 O|H|= =X F&LICH SHX|BF 2=CH S 2| Mol HH2

— — 9

Update MM =0l = E5HX] 210 Z2E st ¢ dES == WYL

QENE E A2

Instantiate <=2t Destroy &t<== 7tH|X|2t GC(7IH|X| Z2l M) ALIO|3E OF7[3t0 YHIH o=
ZZHAE 2| TS & UAELICH B2 20| QEMEZ QI AHASIOF oICtH QEME 2] 7

MEMR.

HAHE 7t 3t PlayerLaser QIAEA 207HE MHsH= ObjectPool®| off

£ F StLt= CPU 20| A7} =0f =|X| 843 w(0]l: M| SHH) THALE TSt

ML, AL S DHX|H QENE S mpu|sh= thd

o
N
or
ot =
o |
[>
rm
|> 0o
i 1

© 2024 Unity Technologies

S HAMOZ of2{3t QUME B2 AXFLICL AYZa0| B0l

38 0f 100 | unity.com


https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts

Q | Programming and code architecture |

active pooled objects

inactive pooled objects

Higd dEi2 LAt FH(7F E EAKN RQEHE 29| oA

Ol stH Z2HE|M Be|=l= 2o £J1 E0157| 20] 7H|X| ZHM ZXHE LA = ASLIC
Unityoll= UnityEngine.Pool HYAMO|AE E5t= UEQI QEHE Z2 7|50] UELICE Unity 2021
LTS O] & O M AL 7HsEt O] HQAMO|AZ QEHE EI0[ZALO|ZO|LE & 37| Mo 22 ZHE

ET T
AtSetoto] QEHME E5 0[5t &g 4 ASLICH

UnityOll A ZtEto QBHIE Z2] A|ARIS BIE= Y2 07|0f| M 2HI" = AELICE Unity o4l
AEOO|M CI2RES 4= 2= 0| HE Z2HENM QEME Z2 IEHS IRt 02] A|AHI0| A3 E
Unity WS &= = ASLICE

wn
)
=.
©
=)
o
=8
@D
O
9.
D
!
—t
>_
0
0
N

M Zf = 4H2 MonoBehaviour?} Ol ScriptableObjectdl] K& stM|R. ScriptableObjects= ¢t ot
MYotH £|l= T2 E LHEo| of| ML|Ct.

MonoBehaviour?t SAE Hgtg f2{H A 224
O 2 QHYEE YLICE M2ty stLtel Zig ME f k2 E M4
BILICE. ScriptableObject= A2 @ENEQ ERMAE0| WRSHK| F0DE HEEZ| AFBEE &Y = UASLICL
ESt I2ME £F0|A HIO|EE NMESIZZ o8] MoflA ST HIO|E0]| &H HUMAE 4 ASLICE

Ot OfL|2} 7|EXMOZ EBAEQ| QSO R
Hofl AHEE|X| 242 ChEe| CIO|E{ S d-daiof
QX

gl!
7

© 2024 Unity Technologies 39 0f 100 | unity.com


https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://docs.unity3d.com/6000.0/Documentation/ScriptReference/Pool.ObjectPool_1.html
https://learn.unity.com/tutorial/introduction-to-object-pooling
https://assetstore.unity.com/packages/essentials/tutorial-projects/level-up-your-code-with-design-patterns-and-solid-289616
https://assetstore.unity.com/packages/essentials/tutorial-projects/level-up-your-code-with-design-patterns-and-solid-289616
https://assetstore.unity.com/packages/essentials/tutorial-projects/level-up-your-code-with-design-patterns-and-solid-289616

P

| Programming and code architecture |

ScriptableObjectOilM HEE WMst0 7t E= S XET CH2 MonoBehaviour®i|A ScriptableObjectE

HESHAIR.

Inventory

Equip
Screen

ScriptableObjecte| ZEE AtE5HH MonoBehaviour2 LEHMEES QIAE ASS miofC} Cf|0|E{ Q|

o
SN S U = ASL

AT ELQ0f C|XIRI0A = 0|2 E2t0|90IE(flyweight) THE | M3}t BHL|C}. O|& A ScriptableObjectS

MEDIH TEE MFYotH W2 &2 g0 A== WS YX|otn H22| METE EY 4+ USLICL

CIXrel THE 20 SOLID A 0= FE AZ 20| = Mol A E2t0|9I0|E IHE S H| 2Tt CH%t THE 3}

= —

CIXFQ! 2 Zl0f| CHaH XtAM[S] Ot M| K.

ScriptableObject 271 72 23 & A|I™3t1 ScriptableObjecte| ™S LotE M. 017[29] Unity 7=

X2 U ScriptableObjectE A0 UnityOllA ZEA! A OF7 [BI =617 & F=s| = EL|Ct.

© 2024 Unity Technologies

HEIYO| HAEX| b= Y% 55 H|0|EE &86l= A QLENMETL B2 220 YLt o= A5
HHRALICE 2t AY QEME 55 22 O|0|EE M&ESt= T4l ScriptableObjectoll 'E(funnel)
MeE|g 4 ASLICL 33 CHS 2 EHMEJ} H|0|H XHMIE SAtsts Al 37 HIo[E ofAlofl ch3t 2HHAS
K&t ElL|CE o[ 5tH B2 QENEE M85t ZEMENM M58 IA T4 = ASLILCL

40 of 100 | unity.com


https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://unity.com/kr/resources/design-patterns-solid-ebook?isGated=alse
https://youtu.be/WLDgtRNK2VE
https://docs.unity3d.com/kr/Manual/class-ScriptableObject.html
https://unity.com/kr/resources/create-modular-game-architecture-with-scriptable-objects-ebook?ungated=true&isGated=false

O=NE = 9 VK| 2HY M

Accelerometer Frequency &4 &= H|2H g5}

Unity= ZHHY 71719| 7t& WM E A

=
=L HIZ GBS AL HIEE &

LS —

@ Project Settings

Browse
Automatic
NET Standard 2.1
Default (.NET Framework)
Faster runtime
Method Name

v

Not allowed

Disabled

iPhone + iPad
Device SDK

2HHY Ao M ZEBX| H=CHH Accelerometer FrequencyS H|Zd3tsl{of gfLICt,

© 2024 Unity Technologies 410of 100 | unity.com



https://unity.com/kr/releases/2022-lts

Q | Project configuration

=200 S0/ 8 = 52 4% vlgdds

Player 8H0| A X|2E|X| b= ZEHEO| Auto Graphics APIZE H|ZM3lstH H|O|C HHZ|HE 7L DHE=SHA|
MMEX] A== UX|E 4= USLICH o E2[AH|0|Mo| 2eiEl CPUE RIYsHX| H=CHH sie CPUO| CHal
Target ArchitecturesE H| &M 3}etL|Ct

Quality 2F0i|lM SEQ% 2 £+FS HIZJ5HM K.

=2t =2 8lgds

A oM S2|E AFESHR| =CHH Auto Simulationt Auto Sync TransformsS MEH ofjx|gtL|Ct.
S 7lsS MEtstH EOHE 0|5 glo] ofE2|Z0| M9 £ =7t XMSHE o= Y&LICH

SHL2 majel 4 ¢ Me

Dot T2HEME T2 S0 HiEZ| 8, ME AZE-0| S O|F0{0f LTt 7|7] SHAIX|2!
60fpsZ HASI7| 20t 30fps =2 Eteddt= 20| EELICH Unityel 2HHY 7= 42 30fps LIt

XREAZS EMAESH: 22, T2 £7t S SQELCH S-S |X[5tn HO|E WX|St2{H 72fps,
90fps, &l X10] 120fpsX| = Zaf| {7t Rt ZR7t BELCH T2l ST £oH At B840|
Floft S 2EY 4 AQH, Wt VR &HE S Yot H 0[2{¢t 247t 11 SRELICH J={L XR EHE,
E5| AHEHE VREIEMOM = T AH|of W 2t2|of CHe 023 S p?

IT — L—

f|xo| magl &
Q7 AT R 0
ATt Z3g 2E

£ Mefstaipl DHHY 7]7], AHELE VRIS, AR 717 S R SE| 2ol
sHoHOF BHLICE H&0] malle) A= AFoH| KESHH Chesst BAZo| M M5t

xote 4 UBLIC,

et Application.targetFrameRateS &4 ZIEFR] o T

HE S0 £7t =2|ALt H| WX FXQl Ko ZR 30fps Ot = W1 A|JE2|0] o= O &2 fps

HEYE /A 5 ASLICL

PR AE E A XY

AE FZE ZE6HMR. AlY REMETL A X Lo SHE 2RIt IHtHE R2 Xt of
YUCh AE F27t ChestH YoM EHAZE MEDEY o ZE|A2EY2 0|HE +& + ASHLL AE

——O=

TR STSIH UG EMAF Attt =2 JHH|X| Z2 M H| 0] A eLC.

1z
e
)
i
™
B>
bt
=O='.

© 2024 Unity Technologies 42 0f 100 | unity.com


https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts
https://unity.com/kr/releases/2022-lts

Q | Project configuration
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GameObject.Instantiate(prefab, parent);
GameObject.Instantiate(prefab, parent, position, rotation);
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Q | Graphics and GPU optimization |
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Q | GPU optimization |
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Q | GPU optimization
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Q Graphics and GPU optimization | GPU optimization | Shaders |
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Q | GPU optimization
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Optimization
Prebake Collision Meshes*
Keep Loaded Shaders Alive*
Preloaded Assets*

AOT Compilation Options*

Strip Engine Code*
Managed Stripping Level Low
Script Call Optimization* Slow and Safe

Vertex Compression* Mixed...
Optimize Mesh Data*
Texture MipMap Stripping*

Prebake Collision Meshes &4}
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