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DLProf Viewer

NEW
Deep Learning Profiler (DLProf) V1.0.0

Nsight Systems

NVTX for

Tensorflow NVTX Plugins NVTX for PyTorch

NGC Optimized Framework Containers
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Total Kemel GPU Time (ms) @ P g Tensor Core Kemel Emciency (%) O

Total Op GFPU Time (ms) ©

GPU Utitizaton (%) ©

® Kemeis Using TC
v Memory Kemnzls
o Al Ciher Kamsls

® OpsUsing TC
® OpsEipilaFor TC
W Al Ciher Gps

® Utized
o de

® uaing TC
& NatUsmgTC

Maore Morse More

- GPU ERZEFv—
wall clock time M55 GPU W' 77717 (CH>TWBREIE DRI, EH GPU DiHFEINTD GPU DFHIF]HEEZRT
- ANVL-Y3Y GPU FsEIFv—F

INRTCDARL—=Y3V %[ Tensor 7% (ER UALEE | [Tensor I7ERCEMER LA >0 | [ Tensor 7% E R T 3EA H i)
IR D 3DICHFELTFv—heERR

- CUDA h—-=xJL®0 GPU BFREIFv—1I:
2 CUDA H—FRIVEFTREZ [ A-RIVAT Tensor A7 ZERLEERE ] [ A-RIVATAEVALIEZT>TWEER L THA-RIVADOZ DMt ARTO
VI | D 3DICHFELTFv—haeRR

Tensor J7{ERAEFv—F
Tensor J7ZFERALEIEDSE GPU FEIICWIT3E| 5% Fv— R
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Yyvam-k

B Using TC | ] Not Using TC | Other Dutssle Agpregsiion GPU Time (ns)  Op Name Op Type Cails  TCEligible  Using 1C
wall Clack Tim2 (3) @ 797 25*&
- 3381691 196 NCCUMmsclaliReduce NCCL as2 x x
Tenzor Core Kemel Efficiency (%) @ B33E : ‘ b
%60 " __ 1,284 106 205 ltersiorGetNextl_1 _Serd 168 M x
PU Utilzation (%4 738 = ~ 1 L1 A0 netis TNl
Sl ot dbes § | ﬂ ‘ TTHT 1T 502506284 | rasnetSlizonv]/ConvaD Conv2D 1ee v v
- 4 P - ‘5:! 1 ‘ 1 | ! 13 (
Total | ; 4 ‘ |
e E g | 404935.550 gradent taperesnstS0fn_corvl/FuscdBatchNormGrady3 FussdBstchNormGrad/3 168 x x
Profied lierations: @ 4 s 339 319 105 gradent_taperssnatS0MnZE_branthi/Fussdsat NNarmGsay3 FussASatchhNomMGras/3 162 x x
o v =1
ST Hharaion . a0 333757553 gradient_teperesnatS0ionviiConvaD/CanvaDBaskpropFiter Conv2D3ackpeopFiter 168 v v
Stog iteration 48 I' I lI I"I "Il III I II"II"""“" 231 718218 gradient tepeiresnetS0inZt branch2s/FusedSotchNormGrog'/3 FusedBatchNormGrad'/d 168 x x
Ayesage hacagon Time (me) | © wh R LCILAPLAP I PRI PP TEeS 263274564 liersimGetvext_2 _Rew 128 x x
lerstions 254 020 0653  gra®ent_teperssnaisiimar_pooling2a/MaxEoaliNaxPoolGrad wayPonksian 188 x x
245333162 gradient tapeireanaiSliiesda_branch2b/Conv2DICon/20Bsckpropinput  ConvaDBsckpropingut 168 v v
More. ..

- T¥8E YYU-:
ETRCEELFEREZ—BLL R GEITRR. Tensor J7EMAZE, GPU EHZXKLLY)
- ATL=Y3Y VY-

EITHRICRATL-YIV TN EREE RIS I 57, Tensor J7Z&ER LK/, Tensor 17LUSN CGPUZER LIz 5. GPU Z{£AL
TWEWERIOTI YT L-Y3avEORRRI R RENS,

. FYy7 10 GPU ARL-Y3Y
- EITERMND O TWB EFL10ARL -3 - L TERTR, MMV RYICHETWAE R DEEICE %
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DLProf Q1A=

DLProf Z{£5(C(3?

NGC L THEAH SN TS TensorFlow HKU PyTorch 1V T FIC[EIHREN TS DLProf Z{#5 (PyTorch & TensorFlow (1.x/2.x))

e TensorFlow https://ngc.nvidia.com/catalog/containers/nvidia:tensorflow

*PyTorch https://ngc.nvidia.com/catalog/containers/nvidia:pytorch

Python pip &2HEOD1YAR=)l (PyTorch & TF1.x D)

PyTorch @f: (py Index, DLProf &&UMKTE/\y -3, DLProf Viewer Plugin for TensorBoard M1V A=)l

S pip install nvidia-pyindex
S pip install nvidia-dlprof[pytorch]
S pip install nvidia-tensorboard-plugin-dlprof

13 <ANVIDIA.


https://ngc.nvidia.com/catalog/containers/nvidia:pytorch

DLProf W1 Ar=)l

DLProf Z{£2(C(3?

NGC L THEAH SN TS TensorFlow HKU PyTorch 1V T FIC[EIHREN TS DLProf Z{#5 (PyTorch & TensorFlow (1.x/2.x))

e TensorFlow https://ngc.nvidia.com/catalog/containers/nvidia:tensorflow

*PyTorch https://ngc.nvidia.com/catalog/containers/nvidia:pytorch

R R =g PPl NGCTHC S CL\8Deep Learningd>T 1 #&Singularity CEIN'Y 75 % Appendix. DJOJ 2SR DI L

v MO (AL = 1T FICEREN TWS DLProf M/N\-T3V[ELUF D RFIAXY N CHEFR AT AE
https://docs.nvidia.com/deeplearning/frameworks/pytorch-release-notes/

S pip install nvidia-pyinde
S pip install nvidia-dlprof[pytorch]
S pip install nvidia-tensorboard-plugin-dlprof

14 @ANVIDIA.


https://ngc.nvidia.com/catalog/containers/nvidia:pytorch

DLProf W1 Ar=)b
DLProf Z{£2I(C(3?

NGC L THEAH SN TS TensorFlow HKU PyTorch 1V T FIC[EIHREN TS DLProf Z{#5 (PyTorch & TensorFlow (1.x/2.x))

e TensorFlow https://ngc.nvidia.com/catalog/containers/nvidia:tensorflow

*PyTorch https://ngc.nvidia.com/catalog/containers/nvidia:pytorch

Python pip &BHE®OT1YAR=)l (PyTorch & TF1.x D)

PyTorch @f: (py Index, DLProf &&UMKTE/\y -3, DLProf Viewer Plugin for TensorBoard M1V A=)l

S pip install nvidia-pyindex
S pip install nvidia-dlprof[pytorch]
S pip install nvidia-tensorboard-plugin-dlprof

CUDA toolkit B&U driver $#kFREHRN $HE 5. HBEIRIED CUDA N-V3VEH ML HB/\-

JAVEANBIHENHS
(&%)

https://docs.nvidia.com/deeplearning/frameworks/dlprof-release-notes/index.html
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PyTorch A7V b0 70771 )V FIE

DLProf Z{£5(C(3?

JO771I RO PyTorch J-FICLATFEEN

import nvidia dlprof pytorch nvtx as nvtx
nvtx.init (enable function stack=True)

with torch.autograd.profiler.emit nvtx():
for iter in range (iters) :
#forward
#backward

DLProf =T

S dlprof --mode=pytorch python main.py

DLProfViewer [C&2%ERDAIfR1L

S dlprofviewer -b 0.0.0.0 —p 8000 dlprof dldb.sqlite

References:https://docs.nvidia.com/deeplearning/frameworks/dlprof-user-guide/index.html#quickstart_topic 16 SAnVIDIA




PyTorch A7V b0 70771 )V FIE

DLProf Z{£5(C(3?

JO771I RO PyTorch J-FICLATFEEN

import nvidia dlprof pytorch nvtx as nvtx — 3171_7][@_57:_ (F
nvtx. 1n1t(enab1e function stack=True)

with torch.autograd.profiler.emit nvtx():
for iter in range (iters):
#forward
#backward

DLProf =T

S dlprof --mode=pytorch python main.py

DLProfViewer [C&2%ERDAIfR1L

S dlprofviewer -b 0.0.0.0 —p 8000 dlprof dldb.sqlite

References:https://docs.nvidia.com/deeplearning/frameworks/dlprof-user-guide/index.html#quickstart_topic 17 SAnVIDIA




PyTorch A7V b0 70771 )V FIE

DLProf Z{£5(C(3?

JO771I RO PyTorch J-FICLATFEEN

import nvidia dlprof pytorch nvtx as nvtx
nvtx.init (enable function stack=True)

with torch.autograd.profiler.emit nvtx():
for iter in range (iters):

#forward
#backward
DLProf MM (IEFRIND DB A, 1T L—Y3aV# L E<T20NEL (10~20 mini-batch<5\)
DLProf Q=17 --delay AT Y3V%&FFT warmup Bz A¥yILTTOI7MI I BEER]EE

S dlprof --mode=pytorch python main.py

DLProfViewer [C&2%ERDAIfR1L

S dlprofviewer -b 0.0.0.0 —p 8000 dlprof dldb.sqlite

References:https://docs.nvidia.com/deeplearning/frameworks/dlprof-user-guide/index.html#quickstart_topic 15 <SAMVIDIA




PyTorch A7U7 070771 )VFE

DLProf Z{£5(C(3?

JO771I RO PyTorch J-FICLATFEEN

import nvidia dlprof pytorch nvtx as nvtx
nvtx.init (enable function stack=True)

with torch.autograd.profiler.emit nvtx():
for iter in range (iters):
#forward
#backward

DLProf =T

3 CElimae e e oy 71 2 EIBERT (CEITLRESS. [dlprof_dldb.sqlite] & [ nsys_profile.sqlite] A
H N3

R T e ra- 1= e -V D\profviewer(C(d [ dlprof_dldb.sqlite] #3& %

S dlprofviewer -b 0.0.0.0 —p 8000 dlprof dldb.sqlite

References:https://docs.nvidia.com/deeplearning/frameworks/dlprof-user-guide/index.html#quickstart_topic 19 SAnviDiA
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GPU Utilization (%) © Resource Usage Breakdown © Total Kernel GPU Time (ms) @ e Tensor Core Kernel Efficiency (%) €

® Using GPU
ldle GPU

GPU &=E1L BT (AMPRER//NYF YA X/

|

@® Using Tensor Cores
Mot Using Tensor Cores
Memaory
CPU
Other

Performance Summary Iteration Summary

I Using Tensor Cores

Wall Clock Time (s) €@ 201

Tensor Core Kemel Efficiency (%) @ 13.0

GPU Utilization (%) € 12.2
Total lterations @ 9
Profiled Iterations € 9
Start lteration 0
Stop Iteration 8
Average lteration Time (s) @ 223

Curation (s)

12.02
10

L T L N L * 2 I+ =

Mot Using Tensor Cores

CPU Other

4

B Using Tensor Cores: 0.02134944

[l Not Using Tensor Cores: 0.181375309
B Memory: 0.076883508

P CPU: 5172383019
[l Other: 0.404007756
B Cutside Aggregation: 0

QOutside Aggregation

® Using Tensor Cores
Memaory Kernels
All Other Kernels

£ ETRREOIREN CPUMNIE

BOH—B THNB

Memory GPU

Time
(ns)

llore...

® Using Tensor Cores
Mot Using Tensor Cares

Op Name

Direction Op Type Calls

TC
Eligible

Using
TC

173,458,573

lterations

136,142,935

More...

fmodule/main/main_workerftrain/ResN
et _call_impl/ResNetforward/ResMNe
t::_forward_impl/Sequential::_call_impl
(5)¥Sequential: forward/BasicBlock::_c
all_impl/BasicBlock:forward/Conv2d::
_call_impl{4)/Conv2d: forward/Conv2
d::_conv_forward/conv2d

fmodule/main/main_workerfirain/ResN
et _cal_impl/ResNet -forward/ResMNe
t:_forward_impl/Sequential::_call_impl
(8)Sequential:-forward/BasicBlock::_c
all_impl/BasicBlock: forward/Conv2d::
_call_impl{4)yConv2d: forward/Conv2
d::_conv_forward/convad

fmodulae/main/main_worker/train/ResN

bprop conv2d 16

bprop convad 16
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{3]: DLProf + DLProfViewer (&3 70771 IiER

[DLProf-083:53:19] Aggregating profile data

[DLProf-83:53:19] Creating dlprof database at ./dlprof_dldb.sqlite
[DLProf-083:53:19] Writing profile data to dlprof database
[DLProf-83:53:22] Writing aggregated data to dlprof database
[DLProf-83:53:25] Writing expert systems report to (stdout)

Expert Systems Feedback: 4 issues detected. Note that expert systems is still experimental as are all recommended changes

Problem detected:

40 ops were eligible to use tensor cores but none are using FP16
Recommended change:

Try enabling AMP (Automatic Mixed Precision). For more information: https://developer.nvjdia.com/automatic-mixed}precision

Problem detected:
45.6% of the aggregated run was spent in the dataloader while not simultaneously runnin

Recommended change:

Focus on reducing time spent in the training data input process. This could be time spe r.

onsider using NVIDIA DALI, a library that is a high performance alternative to built-in r.nvidia.com/

DALI

Problem detected:
Slow debug APIs were enabled. When not debugging, these APIs can slow down execution of your model

Recommended change:
Do not use the record function decorator or context manager unless debugging.

Problem detected:

GPU Memory 1s underutilized: Only 31% of GPU Memory 1is used
Recommended change:

Try increasing batch size by 2x to increase data throughput

NVIDIA
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NSIGHT ¥-JLJ-270-
#TL<% o7 CUDA 70771 Y-V &

AT -

oF l

~ Nsight Systems )
EHRNBNITA-NY A% BENLYATLUAIOHERERER 2HRNBNTA-NY A
AR T HERD

XN 0D STERT
CUDAN—R L B {1 D

935714997 T—LEBALD
T O0771))

¥
' Nsight Compute

Nsight Graphics

CUDA h—-=IVa¥ £ EERERR A IL-L/LVY -G RERERR

https://developer.nvidia.com/nsight-systems
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Nsight Systems
' #L<fo CUDA JOT7 1LY JLE

> A
p— ~ °
p—
. 4s89.6ms +389.8ms +390ms +390.2ms +390.4ms +390.6ms +390.8ms +391lms +391.2ms +391.4ms +391.6ms +391.8ms +392ms +392.2ms +392.4ms +392.6ms +392.8ms +393ms -
— ey

« [532] python .
~ Threads (21)

» [532] python

Iy I E \ - 1566] CaffeTaskthre | [l [
/ ’ 0S runtime librarie o [ptor.|  [pthread.. pthread_cond_wait
CUDA API cudasStreamsynchronize [ ]

- [558] CaffeTaskThre ) | | - ' om0

I|I\

OS runtime librarie |-..] pthread_mute...| [pthread_..| [pt. | pthread_cond_wait
~ o CUDA API [N i) CUdastreamsynchronize 0.
Y | —_- ~ ) 4473 — - (562 CaffeTaskThre I | | |
) 3 I‘-l: l \ 0OS runtime librarie pthread_mutex_lock
cupA AP li | T
- 1561) CaffeTaskthre__ I /. ¥ 20O
0S runtime librarie ot..| [pthread_mu... [pthread_.. | (pthre... I pihread_cond_walt

TTVT-23VAORMLRY T EERLICE R Fra———————

~ [All Streams]
(o S 32 (FolEa_sermm 32612..) (e sgenn 3126, (ol semm 33138, .00 0
» 99.5% Kernels CETEED RN . ., B0

EBICEERLGGUIYILIIY L THABAEDINY FERE1L — B i

Events View ~

|‘~.~'.r(-1 -

# Name Duration GPU Start * generate_seed pseudo =
W 1 generate_seed_pseudo 1.249 ms GPU O 3.85619s Begins: 3.88080s
~ \ Ends: 3.88217s (+1.283 ms)
2 gen_sequenced 35.745 us GPU O 3.8576s grid: <<<64, 1, 1>>>
) l.) :I a I /: i i 5 i ) L. I| '\ 3 _kernel_agent 1.696 ps GPUO 3.85771s block: <<<64, 1, 1>>>
4 generate_seed_pseudo 1271 ms GPU O 3.850165 é‘;:t';'ghs;:ﬁ; F[‘\Neegn:‘:‘;;' 0 bytes
5 gen_sequenced 12.448 ps GPUO 3.86057s Dynamic Shared Memory: 0 bytes
Registers Per Thread: 48
6 UniformShift 10.241 ps GPU O 3.86058s Local Memory Per Thread: 0 bytes
° ° 7 generate_seed_pseudo 1.274 ms GPU O 3.86202s Local Memory Total: 193,986,560 bytes
Y 8 gen_sequenced 11.872 s GPUO 3.86343s Shared Memory executed: 0 bytes
—= = Shared Memory Bank Size: 4 B
a9 UniformShift 9.856 s GPU 0O 3.86344s Theoretical occupancy: 62.5 %
o , ’ , , , n nanarata saad ncaudn 1 264 ms £pLLA 2 ARAAAS ! Launched from thread: 532 e’

Bottom-Up View ~ | Process [9695] vmd_LINUXAMDG4, 11 (3 of 19 threads)

G P U S L P a S C a l + ? Filter... | 99.82% (23,250 samples) of data is shown due to applied filters.
[ ]

Symbol Name Sehe,’ % Module Name
v VolumetricData:compute_volume_gradient() 20.14 /home/johns/vmd/src/gtcbuilds/vrnd_LINUXAMDE4.11
w VolumetricData::compute_volume_gradient() 20,14 /home/johns/vmd/src/gtcbuilds/vmd_LINUXAMDE4.11
+ BaseMolecule::add_volume_data(char const®, double const®, double const®, double const®, double const®, int, int, int, float™) 18.30 /home/johns/vmad/src/gtcbuilds/vmd_LINUXAMDE4.11
~ VMDApp:molecule_add_volumetric(int, char const®, double const®, double const®, double const®, double const?, int, int, int, float™) 18.30 /homefjohns/vmd/sre/gtcbuilds/ved_LINUXAMDE4.11
w obj_segmentation{veid®, Tcl_Interp®, int, Tel_Obj* const*) 18.30 /home/johns/vmad/src/gtcbuilds/vmd_LINUXAMDE4.11

Az demth] 18.30 [Max depth]
loat™) 1.84 fhome/johns/vmd/src/gtcbuilds/vmd_LINUXAMDE4.11

1.84 /home/johns/vmd/src/gtcbuilds/vmd_LINUXAMDE4.11
° ° 1.24 fhome/johns/vmd/src/gtcbuilds/vmd_LINUXAMDE4.11

1.84 /home/johns/vmd/src/gtcbuilds/vmd_LINUXAMDE4.11

NSysS prorite -t cuda,osrg, nvix,cudnn,cubptas -0 inrerence_resutt.qdastrm -w true e e e

— 1.84 /home/johns/vmd/src/gtcbuilds/vmd_LINUXAMDE4.11

° 1.84 /home/johns/vmd/src/gtcbuilds/vmd_LINUXAMDE4.11

1.24 fhome/johns/vmd/src/gtcbuilds/vmd_LINUXAMDE4.11

py O n ] n e re n C e ° py 1.84 /home/johns/vmd/src/gtcbuilds/vmd_LINUXAMDE4.11
1.84 /home/johns/vmd/src/gtcbuilds/vmd_LINUXAMDE4.11

1.84 /home/johns/vmd/src/gtcbuilds/vmd_LINUXAMDE4.11
1.84 /home/johns/vmd/src/gtcbuilds/vmd_LINUXAMDE4.11

« VMDreadStartup(VMDApp™) 1.84 /home/johns/vmd/src/gtcbuilds/vrmd_LINUXAMDE4.11
[Max depth] 1.84 [Max depth]
x7f10ca7022d6 513 fusr/lib64/libcuda.so.390.25
obj_segmentation{void®, Tcl_Interp®, int, Tcl_Obj* const®) 344 fhome/johns/vmd/src/gtcbuilds/vmd_LINUXAMDE4.11

https://developer.nvidia.com/nsight-systems

24 < NVIDIA
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& Timeline View - | P == 2 A\ 6 warnings, 201 mes

v Processes (49) Processes &

+150ms +155ms +160ms +165ms +170ms $175ms +180ms +185ms +190ms (=]
CPU A : A (S L ¥ A A P § A A A 1 A A —a A L : A L - | | |
cPu S utilization i i |
crus diat g .| Wy

v Threads {15)

~ bl 1543541 python -~ s . - . -
APls , rm————— ==

0S runtime libranée } pthread_cond_wait

CUDA AP annOtatIOI’]S a..‘.,..:.'..u Pl &y | "'um!.»&'! AL RnE S Nelins
cuBLAS NIRRT E I

Profiler overhead

hand eod a dhsnad dhiss l

v V! [56191] python ~

. AR R IR R R IR R R IR A IR A R R AR EE A N AL A NI N I EE I I I

0S runtime librz ‘pthread_cond_wait ; [ ‘BthFéS&_’Eb'h}i:v}&Eif
CUDA AP CuBLAS APIs DD I PR i 7 PR I DS T2 PRire 0P (e [0l Ut UL Y RS BPRTA PR foee A
CuBLAS ;,H'] il:j 1is 0 | 11\‘ l‘.l‘ J Y E !a 1d 1 18 N b Lk 1 NEBIR

» ¥ [56496) python

12 threads hidden., s

= CUDA (Tesla v100-5xm3-3 IRCLLEACIE RS
Al e J Kernels & memory
- 71.0% Default . transfers ERTTTSTAYITIITAONEENNNT §f WV S FFSAN NN YTSY SN 'SR wYSrev'aw N _
b 99.3% Kemels o TTITTTRTVTIITEIT Y SN PN NS YO TIO AN ORI Ne Y ) OGCErnEks
» 0,7% Memory {81 3 - . 7 7 : A - 3 : i
NVTX projected on e §
GPU CUDA streams
<05 | | L
Bottom-Up View ~ | Process [54354] python (6.1%, 15 of 15 threads) - |
7 Filter... 0.81% {171 samples) of data is shown due to applied filters. Time filter: 3.14 to 3.19 (0.05 seconds or 0.6%). Search |
Symbol Name CPUIP &  self.% = Module Name =
~ _PyEval_EvalFrameDefault 5.85 Jopt/conda/bin/python3.6
~ fast_function backtrace 3,51 jopt/conda/bin/python3.6
» call_function Sample data 3.51 jopt/conda/bin/python3.6
» gen_send ex 1.17 Jopt/conda/bin/python3.6
» _PyEval_EvalCodeWithName 0.58 jopt/conda/bin/python3.6
[Max depth] 0.58 [Max depth]
v __pthread_mutex_unlock 3.51 /lib/x86_64-linux-gnu/libpthread-2.27 50 = 25
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Setting Up and Using Nsight Systems Inside Containers
CUDA 11.4: install

FFIRIEIC NSIGHT SYSTEMS A YA R=ILenNTWR WSS

S apt-get update -y
S apt-get install -y cuda-nsight-systems-11-4 nsight-systems-2021.2.4

CUDA 11.3: install

S apt-get update -y
S apt-get install -y cuda-nsight-systems-11-3 nsight-systems-2021.1.3

CUDA 11.2: install

S apt-get update -y
S apt-get install -y cuda-nsight-systems-11-2 nsight-systems-2020.4.3

Mapping an Nsight Systems Host Installation into a Container

S docker run --rm -it --network=host --gpus=all -v /opt/nvidia/nsight-systems/2021.1.3:/opt/nvidia/nsight-systems/2021.1.3
nvcr.io/nvidia/pytorch:21.08-py3 bash

\
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NSIGHT SYTEMS

Example

S nsys profile -t nvtx,cuda,osrt,cublas \ 4=mm A\P|s to be traced
_-stats=true \ 4= Outputs profiling information similar to nvprof
-f true \ 4= Overwrite the output
-0 pusch_result \ 4= Output filename

python main.py

cuda - GPU kernel

osrt - OS runtime
nvix - NVIDIA Tools Extension
cublas - CUDA BLAS library

https://docs.nvidia.com/nsight-systems/2020.3/profiling/index.html#cli-options
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NSIGHT SYSTEMS Z{£(C(37?

NSIGHT SYTEMS

Example
o . o \ 4= A\P|s to be traced
> nsys profile -t nvtx,cuda,osrt,cublas 4= Outputs profiling information similar to nvprof
-;stats=true Overwrite the output
-f true \ :
Other Userful Options
-0 pusch_result \
python main.py « --delay (-y) : Collection start delay in seconds
» --duration(-d): Collection duration in seconds.
cuda - GPU kernel e --capture-range(-c): none/cudaProfilerApi/nvtx
osrt - OS runtime etc..
nvix - NVIDIA Tools Extension

cublas - CUDA BLAS library

https://docs.nvidia.com/nsight-systems/2020.3/profiling/index.html#cli-options
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f5l]: Nsight Systems + NVTX
Nsight Systems JOJ771 L& R (NVTX $HY)

16s i 208 245 | 28s : 32s | 36s | a0s |
| L 1 ! 1 1 : 1 : 1 :l 1 : 1 1, 1 : 1 1

0S runtime libraries

NVTX - _-.-__-_ |
CUDA API cudaMa | | [W—
CuDNN L ol N ,,: ol L ! i
Profiler overhead 1 D..]J]]]]ﬂ]]]]]]]]]]]]]]]hll]: 1] il | i i D i : : i E | E | J]]]]] j
~ CUDA (Tesla V100-DGXS-16 e e ; . = ; . : ; : |

+ [All Streams] . i |
+* 06.3% Kernels | 1l l .
» 44.3% dgrad_alg1_engi sz . | . : . E . E .E
F 16.1% explicit_convolve HU miﬂ | | | q:.
b 13.5% volta_scudnn_12! ¢ 11.07sec —— .| < -
¥ 7.0% gemv2T_kernel_va |
v 7.0% unrolled_elementy _ _ - _: _'L | _'L -L _l —:-_ - £

+ 5.5% vectorized_eleme

7)T-Y3V93HET

FALI1Y ECUEBEBELVPILES |
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NVIDIA 707714 5% AL\ - Pytorch & iﬁ__ﬂ:"/fd)c_‘fml

Deep Learning Examples
https://github.com/NVIDIA/DeeplLearningExamples/

How to Run NGC Deep Learning Containers with Singularity
https://developer.nvidia.com/blog/how-to-run-ngc-deep-learning-containers-with-singularity/

Profiling and Optimizing Deep Neural Networks with DLProf and PyProf (TensorFlow)
https://developer.nvidia.com/blog/profiling-and-optimizing-deep-neural-networks-with-dlprof-and-pyprof/

Deep Learning Performance Optimization with Profiling Tools
https://www.nvidia.com/en-us/on-demand/session/gtcspring21-s31228/

Profiling and Optimizing Deep Neural Networks with DLProf and PyProf
https://www.nvidia.com/en-us/on-demand/session/gtcspring21-s31341/

PyTorch Performance Tuning Guide
https://www.nvidia.com/en-us/on-demand/session/gtcspring21-s31831/
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