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NVIDIA® TEGRA GRAPHICS DEBUGGER

Accelerating Visual Computing Development on Mobile Platforms

Supports cutting edge UpenGL _mmmam mEl ﬁeluﬁ

Debug and prafile graphics workloads
Live capture of a single rendering frame
Automatic GPU bottleneck analysis

Advanced timings for draw calls

Standalone tool on Windows/Mac/Linux
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NEW IN VERSION 2.0

Supports UpenGL ES 3.1and OpenGL 4.5
Support Android 5.0 and Android TV

Support arm 32bit/B4bit Android
Serialize captured frame =™ 3
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PROFILING UE4 SUNTEMPLE DEMO

€ Connect to Application

Target: |SHIELD Tablet - 1740CA 1091000000009060340

Launch APK Attach

-

e

Package Mame
com.nvidia.ParticleUpsampling
com.nvidiaUnityWindmill2ES3001
com.nvidia.demo
com.nvidia.main__2015_07_27_23_26_33
com.nvidia.main__2013 07 _28 1517 24
com.nvidiategraprofilertools
com.ru.golf

com.ued.SunTempled7
com.vectorunit.purple.gocgleplay
com.walnut.striveMvidia

Package Location
/data/app/com.nvidia.ParticleUpsampling-1/base.apk
/data/app/com.nvidia.UnityWindmill2ES3001-1/base.apk
/data/app/com.nvidia.demo-1/base.apk
/data/app/com.nvidia.main_2013_07_27__23_26_33-2/base.apk
/data/app/com.nvidiamain_2015_07_28_ 15_17_24-1/base.apk
/data/app/com.nvidiategraprofilertools-1/base.apk
/data/app/com.ru.golf-1/base.apk
/data/app/com.ued.SunTempled7-1/base.apk
/data/app/com.vectorunit.purple.googleplay-1/base.apk
/data/app/com.walnut.striveMvidia-1/base.apk

net.kishenti.compubench.glv10300.corporate /data/app/net.kishonti.compubench.glv10300.corporate-1/base.apk

Status:

Device Product Model: SHIELD Tablet
Making sure adbd has root permissions

Waiting for the device to become available,

Mounting device for read/write.

Detected current device is running Andreid L

Setting SELinux policy to permissive,

SELinux pelicy successfully changed to permissive,

Located 32-bit driver libraries in /vendor/lib

Host supports 32-bit graphics debugging
Detected NVIDIA tegra device drivers
Graphics debugger version is correct,

Searching for packages installed on the current device,
Scanning for attachable processes on SHIELD Tablet - 1740CA1091000000003060340..

Scan for devices complete,
Process scan complete,

ADE: |F:/NVPACK android-sdk-windows/platform-tools fadb.exe

Browse...

& Remove Debug
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PROFILING UE4 DEMO

Performance Tests View

ingle core Is utilizec
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QUICK EXPERIMENTS

Null Fragment Shax

O ure Filtering

Answer: Compute shader is
used
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CAPTURE A FRAME

PUniformaty
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ReadButter

ject

EXT_ARRAY_BUFFER_BINDTNG:

EX_ATTRIS_ARRAY_USIFIED_pv.

exT_ARRAY_UNIFIED_wv:

Array Dats

Y_BUFFER_SINDING:

INOIRECT_BUFTER_BINOING:
GU_PRIMITIVE_RESTART:
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Vertex Bmdngs
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Pointer Stride Div
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INSPECT EXPENSIVE APIS

ettings  Help
nnect

X Current Target View

&

Events View

Call Description Type-Index FPClus) EPClus) IDClus) D GPU Timirg
79, GLuint num_gr )

Vix Spec

t CPU ps
glDispatchCompute(GLuint num_groups_x = 79, GLuint num_groups_y = 0<57 199 [013; 6233 - Transform Attached Shader State
giDrawRangeElements(GLenum mode = GL_TRIANGLES, Gluint start = 6233 - . Wame: - Name:
glDrawRangeElements(GLenum mode = GL_TRIANGLES, GLuint star 7oRgaso 5 6233 - Delete Status: T Delete Status:  GL_FALSE
giDrawRangeElements(GLenurm mode = GL_TRIANGLES, Gluint start = 0, 0 6233 - Compile Status: 6L T Compile Status: GL_TRUE

glDrawRangeElements(GLenum mode = GL TRIANGLES, GLuint sta
gIDrawRangeElements(GLenum mode = GL_TRIANGLES, GLuint start = 0,
gIDrawArrayslnstanced(GLenum mode = GL_TRIANGLE_STRIP, GLint first 0 - B

glDrawArraysinstanced(GLenum mode = GL_TRIANGLE STRIP, GLint first O -

glDrawRangeElements(GLenum mode = GL TRIANGLES, GLuint start =

glDrawRangeElements(GLenum mode = GL TRIANGLES, GLuint start

glDrawRangeElements(GLenum mode = GL_TRIANGLES, GLuint sta

‘glDrawRangeElements(GLenum mode = GL TRIANGLES, GLuint start =

gIDrawArraysinstanced(GLenum mode = GL_TRIANGLE_STRIP, GLint first it: & Unit:9,Name:271#  Unit: 12, Name: 23
glDrawArrayslnstanced(GLenum mode = GL_TRIANGLE_STRIP, GLint first
glDrawRangeElements(GLenum mode = GL TRIANGLES, GLuint start =
glDrawRangeElements(GLenum mode = GL TRIANGLES, GLuint sta
giDrawArraysinstanced(GLenum mode = GL_TRIANGLE STRIP, GLint first 7 6233 - = uniform
glDrawRangeElements(GLenum mode = GL_TRIANGLES, Gluint star 0 - -
glDrawRangeElements(GLenum mode = GL TRIANGLES, GLuint start = 0,
gIDrawRangeElements(GLenum mode = GL_TRIANGLES, GLuint star 6233 -
glDrawRangeElements(GLenum mode = GL TRIANGLES, GLuint start %0 - g
glDrawRangeElements(GLenum mode = GL_TRIANGLES, Gluint star =0 6233 - nmult‘ uéz I
glDrawRangeElements(GLenum mode = GL TRIANGLES, GLuint start 0 - e 1 0 pa ra e wo r Da a a -
glDrawRangeElements(GLenum mode = GL TRIANGLES, GLuint start 6233 - D D T

glDrawRangeElements(GLenum mode = GL_TRIANGLES, GLuint start 9 7 6233 - ule: 1465 11 .

‘glDrawRangeElements(GLenum mode = GL TRIANGLES, GLuint start = >

gIDrawRangeElements(GLenum mode = GL_TRIANGLES, GLuint star

glDrawRangeElements(GLenum mode = GL TRIANGLES, GLuint start = 0,

gIDrawRangeElements(GLenum mode = GL_TRIANGLES, GLuint star

glDrawRangeElements(GLenum mode = GL TRIANGLES, GLuint start = 0,

Info Log: g Info Log:

Draw-262
525 & Draw-1

<

=) Program Interfaces

Name  Location  Value

Linked Pr

Most expensive APl is compute
shading!
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INSPECT EXPENSIVE APIS

Event 322 W

glBind
giBindTexture(GLenum

giBindTexture(GLenum
MActiveTexture!(G:

g
giBindSampler(GLuin

egGetCurrentConts

“peys JuswbeL]

C
Compile Status:

Tnfo Log: Info Log:

Samplers and

-| Program Interfaces
= untform

Mame
Textures

Images
Buffers

Program

= Program Gutput

Mame Location Type
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RUN PROFILER

Draw Call Groups Draw Calls

Calls CPU ps GPU ps Primitives Pixels Performance Markers Event Draw Call CPU ps GPU ps Pixels
All Events

State Buckets

Performance Markers

Dispatch Call Groups

Calls CPU ps GPU ps IThreads Performance Markers
All Events

1

State Buckets

1

Performance Markers

4
1
1
1
1
1
1
1

Summary

Input Assembler

Tessellator Rasterizer

Blending & ZBuffer
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SERIALIZE A FRAME

X Current Target View

ttings  Help

snnect

bottleneck

Argum

Filter: H
Description Ups GPUps Thread S
giDrawRangeElements(GLenum mode = GL_TRIANGLES, GLuint start = 0

glBindSampler(GLuint unit

glBindSampler(GLuint unit

eglGetCurrentContext() = 0

glBindBuffe

glBufferSubDat:

gIBindSampler(GLuin GLuint s ) Samplers and Images

Transform Linked Shader State
vs Name: 8
Delete Status: L Delete Status:
Compile Status: G Compile Status:

Tnfo Log: Tnfo Log:

=
1l
X
o

Q
3
[}
5
E
[7)
Q
[
L}

giBindSampler

gIBindSampler

eglGetCurrentContext()

glUseProgram(GLuint pre

giBindBufferRange( =
gIBindBufferRange( | m —_— Unit: 1, Nome: 307 Unit: 2, Name: 309
glActiveTexturel )

glBindTexture! m GL_TEXTURE_2D, Gluint texture = 34)

glActiveTexture!

glBindTexture m GL_TEx -_2D, GLuint textu ) 057 0 Uniform

glActiveTexture!
glBindTexture!
glActiveTexture! )
glBindTexture(GLenum ) Images
glActiveTexture! 0

Name

Textures Binding=1

glBindTexture! Buffers

glActiveTexture! m N ) e

glBindTexturel

glActiveTexture Pixels

glBindTexture!

glActiveTexture! m _TE ) — <

gIBindTexture(G

glActiveTexture
- - - oo - 2 Name Array Size Referenced By Location Inde:

Linked Progr ot Tarnet T VFC4 1FS 1474

=) Program Output
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OPEN THE SOLUTION FILE

redures h
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COMPILE AND RUN

main_2015_07 27_23 26_33 vs2013 - Microsoft Visual Studie Y2 (3 QuickLaunch (Cirl+Q) P - =] x
EILE EDIT VIEW VASSISTX PROJECT BUILD DEBUG TEAM NSIGHT TOOLS TEST TEGRA ANALYZE WINDOW  HELP Jonas Yang .
©-- B-2W - - P» NsightTegraDebugger ~ Debug - Tegra-Android - | M _ o0 W 4% 7 _ & Device NVIDIASHIELD Tablet Android - Eo [Bo o _ gy iy - -
Solution Explorer v ax PP X A g
SO @ e-2aB pE = RunFrame0Part00.NV_EXEC - . > NV_EXEC(gIDispatchCompute(79, 45, 1)) -¢co
SomEn S e e () - ] main_2015_07_27_23_26_33 vs2013 - (Global Scope) ~ @ RunFrameDPart00() - S—
P ———— 4722 NV_EXEC(glBindTexture(GL_TEXTURE_2D, ©0)); . giDispatch B, - < F
2 %) main_2015.07 27_23 26 33 vs2013 4723 NV_EXEC(glActiveTexture(GL_TEXTUREG)); P Ry —— . N i
b 4724 NV_EXEC(glBindTexture(GL_TEXTURE_2D, ©)); g
b x 4725 NV_EXEC(glActiveTexture(GL_TEXTURE7));
b S an gl 4726 NV_EXEC (glBindTexture (GL_TEXTURE_CUBE_MAP_ARRAY_EXT, 0)); g
51 AndroidManifestxml . H
b 2 FrameParO0.cpp 4727 NV_EXEC(glActiveTexture(GL_TEXTURES)); 2
b e FremeResctO0icpn 4728 NV_EXEC(glBindTexture (GL_TEXTURE_2D, ©))}; :
b+ FrameSetupll.cpp 4729 NV_EXEC(glActiveTexture(GL_TEXTURE9)); 14
b+ FrameSeiupll.cpp 4730 NV_EXEC(glBindTexture (GL_TEXTURE_2D, ©)); H
; D Il 4731 NV_EXEC (glActiveTexture (GL_TEXTURE10)); e
3 ueu';e.s:.‘w 4732 NV_EXEC(glBindTexture(GL_TEXTURE_2D, ©)};
b+ Maincpp 4733 NV_EXEC(glActiveTexture(GL_TEXTURE11));
b+ NvEW.cpp 4734 NV_EXEC(glBindTexture (GL_TEXTURE_2D, ©));
: :'v:::k et 4735 NV_EXEC(glActiveTexture(GL_TEXTURE12)});
5 ”p:ﬂm:k:;:u;ﬁ 4736 NV_EXEC (g1BindTexture (GL_TEXTURE_CUBE_MAP, 0)});
b ++ ReadOnlyDatabase.cpp 4731
3 ReadOnlyDatabase.h 4738 static GLfloat GLfloat_temp_282[20] = {
b+ ReplayProcedures.cpp 4739 HexToFloat (0x412CFF98/%10.81247%/), HexToFloat(0x409043FF/*4.5083f*/), HexToFloat(@x401ADCB1/*2.419721%/)
; izz‘:x"“’“-" 4740 HexToFloat (0x37AE6479/+2.07892e-05F*/), HexToFloat(@x39F8BB4D/*0.000474336F%/), HexToFloat(B8x3F7FFF58/%0.
bt D 4741 HexToF loat (0x453B8000/+3000.0*/), ©.0f, HexToFloat(0xB7B88618/%-2.19373e-05F%/) };
b ++ ResourcesDl.cpp. 4742 NV_EXEC(glUniformdfv(Uniform_progof268_locof196, 5, GLfloat_temp_282));
b ++ Threading.cpp 4743
b 0 Tremngh 4744 NV_EXEC(glVertexAttribFormat(®, 2, GL_FLOAT, GL_FALSE, ©)});
P 4745 NV_EXEC(g1BindVertexBuffer(@, Buffer_uidof 27, 384256, 8));
finResourcesSetup.cpp
4746 NV_EXEC(glDisableVertexAttribArray(1)); ~r
4747
4748 // Draw 270 of 305
4749 NV_EXEC (glDrawRangeElements (G6L_TRIANGLES, @, 4, 6, GL_UNSIGNED SHORT, (GLvoid*)@x8e808));
4750
4751 NV_EXEC (glBlendFuncSeparateiEXT(®, GL_SRC_ALPHA, GL_ONE_MINUS_SRC_ALPHA, GL_ZERO, GL_ONE_MINUS_SRC_ALPHA));
4752 NV_EXEC(g1BlendEquationSeparateiEXT (@, GL_FUNC_ADD, GL_FUNC_ADD)); -
Solution Explorer Class View  Property Manager Team Explorer 100% ~ 4 S g ~ e e D »
O <ot o o A onanssonaonesnse = | 53

Show output from:  Debug -
Loaded *11DsTagefr1gnt_avc_common.so”

Loaded 'libstagefright_enc_common.so'

Loaded libstagefright_omx.so'

Loaded 'libstagefright_yuv.so'

Loaded 'libvorbisidec.so"

Loaded 'libstagefright.so*

Loaded 'libstagefright_amrnb_common.so"

Loaded 'libmedia_jni.so’

Loaded *1ibsoundpool.so*

Loaded 'libaudioeffect jni.so’

Loaded 'librs_jni.so"

Loaded *libjavacrypto.so"

Loaded 'libandroid.so’

Loaded *libcompiler_rt.so" I

I

Loaded 'libjnigraphics.so®

Loaded 'libwebviewchromium loader.so’

Loaded *libmain__2015_67_37__23_26_33.50"

|

1 »
Output Find Results 1 Find Symbol Results

gameworks.nvidia.com | CGDC 2015
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BENEFITS WITH GENERATED SOURCE

* You are denominating everything from bottom to top
* Modity source and re-compile.
* AllCPU overhead is removed.
e Add/remove/maodify draw calls.

e [hange rendering state on the air.
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TEGRA SYSTEM PROFILER

* |dentify critical functions by sample count
* [all stack analysis
* Standalone tools on Windows/Linux/Mac.

e Support arm 32Zbit/B4bit android
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TEGRA SYSTEM PROFILER

Project 1

or bring the ¢

1if running
android.app.HativeActivity
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TEGRA SYSTEM PROFILER

@ ny
File Help
H A SHIELD Tablet (1740CA 10

Project 1

Pro]'ect 1 Target Application

Instruction
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TEGRA SYSTEM PROFILER

Project 1
Report 1
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1/lib/arm/lisNvidia_gh
flibNvidia_ghe
flibNvidia_gh

flibmain_:
flibNvidia_gh
flibNvidia_ghe
flibNvidia_gh

arm/|
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NVIDIA GAMEWORKS™

Links...

NVIDIA GameWorks™

NVIDI Gameborks

Web: http://gamewaorks.nvidia.com
Latest info and download options

vvvvvv

You Tube; https://www.youtube.com/user/nvidiaGame\Warks
Tools, effects, and game integration videos S

Twitter: https://twitter.com/nvidiadeveloper
Catch up on up to the minute happenings

Survey.  https.//developer.nvidia.com/developer-tools-survey-201603
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THANK YOU
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