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Profiling Games

* |ntel® Graphics Performance Analyzers (Intel® GPA)

= |ntel® VTune™ Profiler
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What is Intel® GPA?

Tool suite for analyzing games and other real-time graphics applications

Locate graphics bottlenecks
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Higher Performance Across Platforms

The Lost Legends of Redwall™ - Soma Games®, The Scout

High—End
GPU

Desktop

Mainstream N C
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PARTNERSHIP
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GAMES

Intel UHD Graphics
10t Generation Core
(Comet Lake)

Original Frame
(week 1)

Intel UHD Graphics
12th Generation Core
(Alder Lake)

No Combined
Meshes (week 2)

PARTNERSHIP

-

Intel UHD Graphics
13t Generation Core
(Raptor Lake)

Fastest Frame
(week 3)

Intel UHD Graphics

12th Generation Core
+

Intel Arc™ A770
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New in Intel® GPA’'s 2023.1 Release

Tool suite for analyzing games and other real-time graphics applications
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System Analyzer

Intel® GPA Framework

P-Core and E-Core Loads

Full-Stream Compression
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New in Intel® GPA’'s 2023.1 Release

Tool suite for analyzing games and other real-time graphics applications

Intel® GPA Framework ) Full-Stream Compression
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Intel® GPA Resources

= |ntel® GPA: https://developer.intel.com/gpa

= Soma Games — Full Interview:
https://www.intel.com/content/www/us/en/developer/videos/lost-legends-of-
redwall-gpa.html

* Graphics Frame Analyzer — In Depth:
https://www.intel.com/content/www/us/en/developer/videos/an-in-depth-look-
at-graphics-frame-analyzer.ntml
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Intel® VTune™ Profiler

Jennifer DiMatteo

Software Technical Consulting Engineer, VTune
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Why Intel® VTune™ Profiler?

Created roughly 20 years ago, Intel VTune Profiler is Intel’s flagship CPU performance profiler.
Use VTune when you want to:

Optimize CPU compute- Optimize cache usage:
intensive tasks: * Tune bandwidth-limited
® |dentify hotspots and software and identify those
reasons for slow CPU memory objects which are
performance. bottlenecks.
Tur;e CPU threadlng Get best performance
perrormance: on the latest Intel
= Examine several common Profile games built with hardware:
problems related to Unity* or Unreal Engine*

parallelism, such as thread " Take advantage of

imbalance and excessive ) :)/::(V)f;;unaclg 2;?:5?(;6 Cuttri]ng-idg?j rcclgbedures
context switching. Tk A
ewWieHng annotated with VTune’s API.
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Intel® VTune™ Profiler Features

Hotspots @ 12 INTEL VTUNE PROFILER

CPU Performance Profiling

» |_ocate bottlenecks in the CPU due to lock contention,
synchronization issues, inefficient cache/memory
utilization, and more

» Hardware event-based sampling supported for Intel
hybrid CPU platforms

= Supports advanced profiling for Windows* and Linux*
applications for unmanaged or managed code, or a mix

= |nstrumentation and Tracing Technology (ITT) API built
into Unreal Engine and Unity

» Free download with community support
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|dentify Hotspots

Quickly see which functions and tasks are consuming the most CPU time

Hotspots @ 12

Anz onfiguration  CollectionLog  Sumn Bottom-up  Calle

Elapsed Time :50.283s

KERNEL

Hotspot Analysis Summary

Detailed View
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Visualize Thread Behavior

INTELVTUNE PROFILER

Platform
Call Stacks

Frame R:
s Frame

Poor Parallelism
Threads are running in parallel, but most threads finish and
then spin while waiting for the rest to complete.

CPU Utilization
CPU Time

[T
[ Runni
s CPU Time

CPU Ut
i CPU Timy

Threading Overhead
A large number of transitions happening between many
threads that spend significant time waiting.
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Stack Trace Visualization

Flame Graph

= Provides a clear view
of the code path

= Column width
represents CPU time

= Differentiate
between user,
system, and
synchronization tasks

WinzRun

uardedRun
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Instrumentation AP

Instrumentation and Tracing Technology (ITT) APIs

= Control collection with pause/resume
= Mark up frames and tasks for filtering and grouping

» Integrated with Unity* and Unreal Engine*

» Build the game for development and include debug files
* Run with the VTune enabling parameter
= VTune Cookbook recipes:

= Profiling games built with Unity
® Profiling games built with Unreal Engine

mm Launch Applic

ChlUsers\dimatteo\fps_sample\B

Application parameters:

-profiler-enable-vtune-markers

» Methodologies

~ Configuration Recipes

Profiling Games built w

Profiling Games built w
(NEW)

uild fps_sample.exe

> Intel® VTune™ Profiler Performance Analysis Cookbook

ith Unity* (NEW)

ith Unreal Engine*
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Microarchitecture Analysis

How is your game using hardware resources?
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Microarchitecture Analysis

How is your game using CPU resources?

Memory Access MemoryUsage ~ @ 1)

Analysis Configuration 0 tionLog  Summary

O: 4=

tom-up

15:

Platform

| ettt

INTEL VTUNE PROFILER

DRAM Bandwidth
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Microarchitecture Analysis

How is your game using CPU resources?

Microarchitecture E)(ploration Microarchitecture Exploration ~
Analysis Configuration  Collection Log  Summary  Bottom-up  Event Count ‘M =

Microar Memory Ac

Exploration

Elapsed Time :23.593s

2 ,000
28,194,816,000

Memory Access MemaryUsage ~ @ [
Analysis Configuration  CollectionLog  Summary

O: 4=

2.2GHz
64

Us

tom-up

Platform

INTEL VTUNE PROFILER

intel



2]

Hybrid CPU Analysis

Support for hybrid CPU configurations (processor code name Alder Lake and Raptor Lake)

= See how tasks, functions,
and threads are utilizing
performance and/or
efficient cores (P-Core
and E-Core)

Analysis Configuration  Collection Log

E-Core
BeginFrame
All Com List Execute
AfterFrame

STAT_PollQu: Its
FDeferredShad e

FRDGBuil

,000,000
.000,000
.000,000

Top-down Tree

Platform

' Task
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Hybrid CPU Analysis

Support for hybrid CPU configurations (processor code name Alder Lake and Raptor Lake)

Microarchitectu re E)(p|0ra‘|:i0n Microarchitecture Exploration ~

Analysis Configuration  CollectionlLog  Summary  Bottom-up  Event Count

Elapsed Time :23.593s

C

= |dentify performance
issues related to cache
and memory utilization for
each core type
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Hybrid CPU Analysis

Support for hybrid CPU configurations (processor code name Alder Lake and Raptor Lake)

Microarchitecture Exploration Microarchitecture Exploration ~ @

- .
VIeW hardware events Analysis Configuration  CollectionlLlog  Summary  Bottom-up  EventCount  Platf

triggered by vector and Groupingz| Function / Call Stack

floating-point instructions e st

to understand SIMD anetion/ et Stack 128 INT VEC RETIRED.MUL 2
6,003,018,

performance _ :
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Intel® V Tune™ Profiler Resources

|ntel® VTune™ Profiler: https://developer.intel.com/vtune

s Cookbook: https://www.intel.com/content/www/us/en/docs/vtune-
profiler/cookbook

= Game Tuning with Intel Profilers:
https://www.intel.com/content/www/us/en/developer/articles/guide/ga
me-tuning-with-intel.html
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https://developer.intel.com/vtune
https://www.intel.com/content/www/us/en/docs/vtune-profiler/cookbook
https://www.intel.com/content/www/us/en/developer/articles/guide/game-tuning-with-intel.html

Thank you
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Notices & Disclaimers

Performance varies by use, configuration and other factors. Learn more at www.Intel.com/Performancelndex (graphics and accelerators).

Performance results are based on testing as of dates shown in configurations and may not reflect all publicly available updates. No product or component can be
absolutely secure.

Intel does not control or audit third-party data. You should consult other sources to evaluate accuracy.
Intel technologies may require enabled hardware, software or service activation.
All product plans and roadmaps are subject to change without notice.

Code names are used by Intel to identify products, technologies, or services that are in development and not publicly available. These are not "commercial”
names and not intended to function as trademarks.

Statements that refer to future plans or expectations are forward-looking statements. These statements are based on current expectations and involve many
risks and uncertainties that could cause actual results to differ materially from those expressed or implied in such statements. For more information on the factors
that could cause actual results to differ materially, see our most recent earnings release and SEC filings at www.intc.com.

© Intel Corporation. Intel, the Intel logo, and other Intel marks are trademarks of Intel Corporation or its subsidiaries. Other names and brands may be claimed as
the property of others.
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http://www.intel.com/PerformanceIndex
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