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What is Intel® GPA?

T ool suite for analyzing games and other real-time graphics applications.

|_ocate graphics bottlenecks
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Multi-GPU support

O
Graphics Trace Analyzer

= Sync highlighting and arrows: Signal,

W h at’ S Render, Present packages

= Activity indicators (percent/time)
NS

Graphics Frame Analyzer
= Multi-frame support (stream mode)

» Render Target Dependency View
for Direct3D 11

™ |ntel® GPA Plugin for Unreal Engine
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=xecution Unit (EU) Overview

Shared Functions Copy Engine Media Engine

Sub-slice Sub-slice Sub-slice Sub-slice
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=xecution Unit (EU) Overview

- 7 Thread
Slate (| > ALUO

» 128 registers x
32B =4KB per
Slot

<> ALUI

» Eachslotcan
run a different
shader

et <> s
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—xecution Unit (

ALUO

=) Overview

= ALUO (FPUO):

= floatl6, int8, intl6
@SIMDI16

ALUI

= float32, int32
B @SIMDS8

= ALUI(FPUI/EM):

* Transcendental

Math operations
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Processes send
instructions:

» Read, write and
service
operations

= Cause high

execution
latency




Latency vs. Stall
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Latency vs. Stall
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Thread]1

Thread 2

Latency vs. Stall

Hidden Latency

Hidden Latency




Latency vs Stall

Hidden Latency Stalll Hidden Latency

Thread]1
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=U Performance Observability

ALUO

ALUI

In Graphics Frame Analyzer

Metrics are averaged across all EUs
over the time measured:

. EU Thread Occupancy, % - percent

of thread slots in use

EU Active, % - ALUO or ALUI
executing an instruction

EU Stall, % - at least one thread
loaded, but no instruction executed




Intel® GPA
Profiling
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Automatic Hotspot Analysis

Full Frame: 4988 us.
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Hotspot Example: L3 Cache

EU Active
EU Stall

EU Thread Occupancy

ELI Active
EL Stall

EU Thread Qccupancy




Hotspot Example: L3 Cache

Duration

Q= # by 1sAsimdie
float4 CalcUnshadowedAmountPCF2Zx2({int lightInde a.1%

1 a.1%
3D Current “ompute pixe] = in light = e.1%

Pipeline Selection float4 vLightSpacePos = 'u'PDS'n'Dr"id; 8.02%

vlightSpacePos = mul{vLightSpacePaos, lights a.1%
vLightSpacePos = mul(vLightSpacePos, lights 8.1%

8.82%
Pixel Back-End . vLightSpacePos.xyz /= vlightSpacePos.w; 21;

mad (16|M8)
mad (16]|M@)
mul (16|M@)
1.1) sel (1|M@)
mul (16|M@)
mad (16]|M@)
add (1|M@)
mad (16]|M@)

mov (16|M@)
Shader Execution ranslate from geneous coords to tex | 8.82% add (1|Ma)

2% @.5f * vLightSpace W mov_(11Ma)
Thread Dispatch L3 i 4 vsShadowTexCoord.y = 1.8F vShadowTexCoord. I 2.4xﬁ sends (16|M@)
8.1% mad (1&]|M8)
Setup Back-End Sampler Depth bias to avoid pixel self-shadowing |©.82% add (1|Ma@)
float vlightSpaceDepth = vlightSpacePos. 8.82% mov (1]|M@)
Early Depth / Stencil 2.4% sends (16|M@)
ind sub-pixel welghts. c IWatd,. 1) sel (1[M9)
Rasterization float? vShadowMapDims = float2(1280.8Ff, 72E 8.1% (W) mov (16|M8)
floatd vSubPixelCoords = floatd(l.ef, 1.8f, 8.1% (W) mad (16]|M@)
vSubPixelCoords.xy = frac{vShadowMapDims #* 8.82% (W) add (1|Ma)
vSubPixelCoords.zw = 1.8F - wvSubPixelCoords | _8.62% (WaEf8.8) sel (1|Ma)
floatd vBilinearWeights = wSubPixelCoords.:z sends (16|M@)
EU Array 8.1% (W) mov (16]M8)
percentage closer filtering. 8.82% (1) add (1|M@)
EU Active % flogt2 wTexelUnits = 1.8+ /7 vShadowMapDims; a,1 mul (16]M8)
EU Stall Floatd vShadowDepths; ﬁ sends (16|M8)
y . vShadowDepths.x = shadowMap.Sample(sampleCl a.1% mad (16|M8)
EU Thread Occupancy 6% vShadowDepths.y shadowMap.Sample(sampleCl | @.82% mov (1|M8)
vShadowDepths. shadowMap.Sample(sampleCl 8.1% mad (15|M8)
vShadowDepths.w = shadowMap.Sample(sampleCl | @.82% mov ([1]|M@)
8.1% mad (15|M8)
lhat weighted fraction of the 4 samples 8.82% mov (1|M@8)
floatd vsShadowTests = (wShadowDepths »>= wLi 8.1% mad (15|M8)
return dot(vBilinearWeights, vShadowTests); a.1% mad MB)
a.1% frc
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Hotspot Example: Shader Execution

EU Active
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EL Active
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3D Current
Pipeline Selection
LLC/EDRAM,/DRAM
Pixel Back-End
Shader Execution
Thread Dispatch L3
Setup Back-End Sampler
Early Depth / Stencil
Rasterization
Geometry Transformation
Mame (Units) Current 4 Original b
EU Array
EU Active

EU Stall

EU Thread Occupancy

floatd CalclightingColor({float3 vLightPos, flo
1

float3 wvLightToPixelUnNormalized = wPoskorl

float fDist = 1ength{u_ightTDPixelUnNDrwali

float fDistFalloff = saturatef({vFalloffs.x

= vLightToPi

float fCoshAngle = dnt(u_ightTDPixelﬂnrwali:
float fAngleFalloff = saturate((fCosAngle -

float fMDotL = saturate(-dot(wvLightToPixelh

return vllightColor * fMDotl * fDistFalloff

2D 00 0 00 00380 00000000

Hotspot Example: Shader Execution

mul
mad
mad
add
mul
mul (3|M8)
mul (8|M@)

(8|M0)
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mul (&|M@)
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mad (&|M@)
mul (&|M@)
emp (8|M@)
mos
mul

8 | t.’a}

8 | i."E}
mul (&|M@)
mul (&|M@)
mul (&|Me)
mul (3|Me)
mul (3|M8)
mul (8|M@)
mul (&|M@)

(Wa&fe.8) jmpi

mov (1|Me)
add (1|Ma8)
mul (3|M8)
sends (16|M@)




Hotspot Example: Thread Dispatch

ELl Active

EL Stall

EL Thread Occupancy
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Hotspot Example: Thread Dispatch
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Hotspot Example: Thread Dispatch

LLC/EDRAM/DRAM

Pixel Back-End

Name (Units)

EU Array
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Hotspot Example: Thread Dispatch

» siMD8

) SIMD16




Understand
Your
Hardware
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Intel® Graphics Performance Analyzers

. Product Site — Overview, features, what's new...
| software.intel.com/gpa

Resources Training — Tutorials, Quick tips, Articles, Workshops
" software.intel.com/gpa/training

Support — Connect with experts in community forums



https://software.intel.com/content/www/us/en/develop/tools/graphics-performance-analyzers.html
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L egal Notices and Disclaimers

No license (express or implied, by estoppel or otherwise) to any intellectual property rights is granted by this document.

Intel disclaims all express and implied warranties, including without limitation, the implied warranties of merchantability, fitness for a particular purpose, and non-infringement, as well as any warranty arising from course of
performance, course of dealing, or usage in trade.

You may not use or facilitate the use of this document in connection with any infringement or other legal analysis concerning Intel products described herein. You agree to grant Intel a non-exclusive, royalty-free license to any
patent claim thereafter drafted which includes subject matter disclosed herein.

The products and services described may contain defects or errors known as errata which may cause deviations from published specifications. Current characterized errata are available on request.

Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Performance varies depending on system configuration. No computer system can be
absolutely secure. Check with your system manufacturer or retailer or learn more at [intel.com].

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems,
components, software, operations and functions. Any change to any of those factors may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated
purchases, including the performance of that product when combined with other products. For more complete information visit www.intel.com/benchmarks.

Results have been estimated or simulated using internal Intel analysis or architecture simulation or modeling, and provided to you for informational purposes. Any differences in your system hardware, software or configuration may
affect your actual performance.

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

Performance results are based on testing as of dates shown in configurations and may not reflect all publicly available updates.

Your costs and results may vary.

Optimization Notice: Intel's compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3
instruction sets and other optimizations. Intel does not guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this
product are intended for use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for

more information regarding the specific instruction sets covered by this notice.

© 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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