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Wisteria (cO% 1 > L7t

S cd /work/gt@e/tXXXXX *tXXXXX ZT7HhHT >
S cp /work/gt00/share/20230621_GPU-bootcamp/hands-on.tar.gz

S tar xvzf hands-on.tar.gz

RS CEDINAAYOA—RIGUTICHD XY
/work/gt00/share/20230621_GPU-bootcamp/hands-on.tar.gz

OAVNTILE L VETO-HDIREAE

S module load nvidia/23.3

=i

~ %

hands-on/
-- cuda

-- 1nput

-- 180

-- decdread.h

-- Makefile

-- rdf.cu

-- rdf.fo0

-- solution

-- dcdread.h

Makefile
rdf_malloc.cu

rdf_unified_memory.cu
rdf_unified_memory.f90

submit. sh

-- vector_addition_gpu_block_only.cu
-- vector_addition_gpu_thread_block.cu
"-- vector_addition_gpu_thread_only.cu

"-- alk.traj.dcd

-- dcdread.h

Makefile
rdf.cpp
rdf.foo
solution

-- dcdread.h
-- Makefile
-- rdf.cpp
-- rdf.f90
"-- submit.sh

‘-- openacc

dcdread.h
Makefile
rdf.cpp
rdf.foo
solution
-- data

-- dcdread.h
-- Makefile

-- dcdread.h
-- Makefile

-- dcdread.h
-- Makefile
-- rdf.cpp

-- rdf.f90

"—- submit.sh

"-- parallel

-- dcdread.h
-- Makefile
-- rdf.cpp

-- rdf.f90

"—- submit.sh

-- rdf_data_directive.cpp
-- rdf_data_directive.f90

"-- submit.sh
-- kernel

-- rdf_kernel_directive.cpp
-- rdf_kernel_directive.f90

"-- submit.sh
-- multicore

NVIDIA
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» C++ or Fortran Z:#ER L. LLFOEMICE> TN\ XF > % Ehi

+ |1SO standard: https://github.com/openhackathons-
org/nways_accelerated_programming/blob/df3d3ceec17bd4b483e10c2ee93ab2ab6d57ebbe5/ basic/iso/jupyter_notebook/nw

ays_iso.ipynb

* OpenACC: https://github.com/openhackathons-
org/nways_accelerated_programming/blob/df3d3ceec17bd4b483e10c2ee93ab2ab6d57ebbe5/ basic/openacc/jupyter_noteboo

k/nways_openacc.ipynb

« CUDA: https://github.com/openhackathons-
org/nways_accelerated_programming/blob/df3d3ceec17bd4b483e10c2ee93ab2abd57ebbe5/ basic/cuda/jupyter_notebook/n

ways_cuda.ipynb
c B xinHrED DS
. /\‘%X‘Z“/ZI— FiE. E&2 jupyter-notebook RN > U Z AL DTIEZR <. Wisteria ETCOAE—L7BDZEHLEIL R
. E17
- IELWERZEOSND L DICO— RZELE

<ANVIDIA. I


https://github.com/openhackathons-org/nways_accelerated_programming/blob/df3d3ceec17bd4b483e10c2ee93ab2a6d57ebbe5/_basic/iso/jupyter_notebook/nways_iso.ipynb
https://github.com/openhackathons-org/nways_accelerated_programming/blob/df3d3ceec17bd4b483e10c2ee93ab2a6d57ebbe5/_basic/iso/jupyter_notebook/nways_iso.ipynb
https://github.com/openhackathons-org/nways_accelerated_programming/blob/df3d3ceec17bd4b483e10c2ee93ab2a6d57ebbe5/_basic/iso/jupyter_notebook/nways_iso.ipynb
https://github.com/openhackathons-org/nways_accelerated_programming/blob/df3d3ceec17bd4b483e10c2ee93ab2a6d57ebbe5/_basic/openacc/jupyter_notebook/nways_openacc.ipynb
https://github.com/openhackathons-org/nways_accelerated_programming/blob/df3d3ceec17bd4b483e10c2ee93ab2a6d57ebbe5/_basic/openacc/jupyter_notebook/nways_openacc.ipynb
https://github.com/openhackathons-org/nways_accelerated_programming/blob/df3d3ceec17bd4b483e10c2ee93ab2a6d57ebbe5/_basic/openacc/jupyter_notebook/nways_openacc.ipynb
https://github.com/openhackathons-org/nways_accelerated_programming/blob/df3d3ceec17bd4b483e10c2ee93ab2a6d57ebbe5/_basic/cuda/jupyter_notebook/nways_cuda.ipynb
https://github.com/openhackathons-org/nways_accelerated_programming/blob/df3d3ceec17bd4b483e10c2ee93ab2a6d57ebbe5/_basic/cuda/jupyter_notebook/nways_cuda.ipynb
https://github.com/openhackathons-org/nways_accelerated_programming/blob/df3d3ceec17bd4b483e10c2ee93ab2a6d57ebbe5/_basic/cuda/jupyter_notebook/nways_cuda.ipynb
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NVIDIA Nsight Systems

NVIDIA Nsight™ Systems is a system-wide performance analysis tool
designed to visualize an application’s algorithms, help you identify the
largest opportunities to optimize, and tune to scale efficiently across any

quantity or size of CPUs and GPUs, from large servers to our smallest

Win/Mac B®

Getting Started with
Nsight Systems

Download

Supported Platforms

System Requirements

Latest version for:

Windows & Linux
Learn how Nsight Graphics can be used to accelerate d

high-performance games with beautify Jetson

DRIVE

Apple macOS
Release Notes
Feature Table

Archives

Resources

Documentation

Tutorial Sessions

Windows & Linux Servers,
Workstations, and Gaming
PCs: Download Nsight
Systems 2023.1

These packages and documents are for local and remote profiling of
Windows & Linux Servers, Workstations, and Gaming PCs. Profiling is
supported on the following target architectures: x86-64 & arm-SBSA. See
“Supported Platforms” for specifics about combinations of local, remote,

& Nsight Systems 2023.1.1
(Windows Host)

& Nsight Systems 2023.1.1 (macOS

Host)

and mixed-0S compatibilities.

NOTE1: Apple macQOS is only supported

these devices, and report viewer. Filter...

NOTEZ2: NVIDIA Tegra-based devices sud
supported through the variants of Nsig}

> GAMEWORKS

> TARGET
respective SDK. See “Supported Platforr

packages are not guaranteed to be a col > PHYSX SDK

generated on those platforms.

> GRAPHICS API

> DEVELOPMENT
PLATFORM
Documentation

> APPLICATION

> ACTIVITY

> ADDITIONAL

Showing 490 downloads.

Title

v Nsight Systems

NVIDIA Nsight Systems is a system-wide performance ¢
to visualize an application's algorithm, help you select the
to optimize, and tune to scale efficiently across any quantit
GPUs in your computer; from laptops to DGX servers.

Nsight Systems is part of the powerful debugging and profiling N
Tools Suite. A developer can start with Nsight Systems for an overa
view and avoid picking less efficient optimizations based on assumptio

false-positive indicators.

Nsight Systems 2023.1 highlights include:

e UX and performance improvements

nalysis tool designed

argest opportunities

»f CPUs and

DIA Nsight

and

It can be run from a Windows, Linux, or macOS host system to analyze a

remote Linux or Windows x86_64 target. It can be run on a Windows or Linux

x86_64 system to analyze the local system. The CLI can be used to generate

results on Linux on x86_64, Arm Server or Power. Those results can be

visualized in the Linux, Windows, or macOS host.

For more information on Nsight Systems and its requirements, please visit the

Nsight Systems overview page.

More Information >

Version

Release Date

2023/01/31

DOWNLOADS
@ Nsight Systems 2023.1.1 (Linux
Host .deb Installer)

@ Nsight Systems 2023.1.1 (Linux
Host .rpm Installer)

@ Nsight Systems 2023.1.1 (Linux
CLI only .deb Installer)

@ Nsight Systems 2023.1.1 (Linux
CLI only .rpm Installer)

@ Nsight Systems 2023.1.1 (Linux
Host .run Installer)

(Windows Host)

@ Nsight Systems 2023.1.1 (macOS

@& Nsight Systems 2023.1.1 (Power
CLI only .deb Installer)
@ Nsight Systems 2023.1.1 (P
CLI only .rpm Installer)

& Nsight Systems 2023.1.1 (A
Server Full .deb Installer)

& Nsight Systems 2023.1.1 (A Welcome

NVIDIA

Log in or sign up for an NVIDIA account

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

You need to sign in or sign up before
continuing.

Server CLI only .deb Installer) Connect with millions of like-
Q minded developers, researchers,
and innovators.

Accelerate your apps with the latest Email
tools and 150+ SDKs.

expert help.

1A
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Nsight Systems CLI Ic&k2 7O 71U >Y

S nsys profile [options] <application> [application-arguments]

-t <parameters> . fL—X9BAPI Z38F. T 7 #JL bIlE. cuda, opengl nvtx, osrt
--stats <true|false> . true T70O7 2 LAERITROMTEHRZEEHIICKTR
-0 <filename> : BT 71 ILATIEE

--force-overwrite <true|false> : true THAZ77AILDOLEZZFF0], T 7 #JL ki& false

RE... FMIE. nsys --help or nsys [specific command] --help THEEZRIEE

<filename>.nsys-rep HHAOIN3
O—AJLIC <filename>.nsys-rep Z#rix L. Nsight Systems Ul TH[$R1L

Nsight Systems user guide:

NVIDIA


https://docs.nvidia.com/nsight-systems/UserGuide/index.html
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Nsight Systems 101

S nsys profile --stats true --force-overwrite true -o my_report python solution.py

T BHRMEELNDCHENEINDS

NVTX Range Statistics:

Time (%) Total Time (ns) Instances Avg (ns) Med (ns) Min (ns) Max (ns) StdDev (ns)  Style Range
87.9 1,015,559,769 1 1,015,559,769.0 1,015,559,769.0 1,015,559,769 1,015,559,769 0.0 PushPop Read_File
9.7 112,461,039 1 112,401,039.0 112,401,039.0 112,461,039 112,401,039 0.0 PushPop CuPy_Pair_gpu_Circulation
2.4 27,280,924 L 27,280,924 .0 27,280,924 .0 27,280,924 27,280,924 0.0 PushPop Entropy_Calculation

[5/8] Executing 'cudaapisum' stats report

CUDA API Statistics:

Time (%) Total Time (ns) Num Calls Avg (ns) Med (ns) Min (ns) Max (ns) StdDev (ns) Name
94.3 219,106,094 4 54,776,523.5 8,807.5 6,978 219,081,501 109,536,651.7 cudaMalloc
5.1 11,788, 845 1 11,788,845.6 11,788,845.06 11,788,845 11,788, 845 0.0 cudaDeviceSynchronize
0.4 958,943 2 479,471.5 479,471.5 6,294 952,649 669,174.0 cudaHostAlloc
0.0 106, 326 T 106, 326.0 106, 326.0 106, 326 106, 326 0.8 cuModulelLoadData
0.0 67,470 1 67,470.0 67,470.0 67,470 67,470 0.0 cuModuleUnload
[6/8] Executing 'gpukernsum' stats report
CUDA Kernel Statistics:
Time (%) Total Time (ns) Instances Avg (ns) Med (ns) Min (ns) Max (ns) StdDev (ns) Name
100.0 11,817,865 1 11,817,865.6 11,81/7,865.6 11,817,865 11,817,865 0.0 cupy_pair_gpu
[7/8] Executing 'gpumemtimesum' stats report
CUDA Memory Operation Statistics (by time):
Time (%) Total Time (ns) Count Avg (ns) Med (ns) Min (ns) Max (ns) StdDev (ns) Operation
98.1 143,295 4 35,823.8 46,207.5 3,232 47,648 21,738.5 [CUDA memcpy HtoD]
1.9 2,784 1 2,784.0 2,784.0 2,784 2,784 0.0 [CUDA memcpy DtoH]
[8/8] Executing 'gpumemsizesum' stats report
CUDA Memory Operation Statistics (by size):
Total (MB) Count Avg (MB) Med (MB) Min (MB) Max (MB) StdDev (MB) Operation
1.629 4 0.407 0.538 0.016 0.538 ©.261 [CUDA memcpy HtoD]
0.016 1 0.016 0.016 0.016 0.016 ©.000 [CUDA memcpy DtoH]

NVIDIA
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Example

« * _nsys-rep ZFcDimAKICERIX

» FeDimAKT Nsight Systems Zic&IU. File->Open T *nsys-rep J71)7z1ER

4

= Timeline View

= Q |

/A\ 6 warninas 21 messaaes

NORARA—/I\N—93_ T,

1y

2s « Oms +465ms +470ms +475ms +480ms X X X . R =
: ‘ ' ' - JOAOv oYM X, Oy IR =SSR EE
» CPU (24)
v Processes (2)
v (@) [29186] python
v CUDA HW (0000:1¢:00.0 -
GPU 71—l ———=+988%Kemels
» 100.0% cupy_pair_gpu
7—_“_ 2 ch: i;g " 1.2% Memory
NVTX [ CuPy_Pair_gpu_Circulation [11.818 ms] ]

v Threads (54)

v |vV| [29186] python ~

Gt

OS runtime libraries «”

NVTX

CuPy_Pair_gpu_Circulation [112.401 ms]

Entropy_Calculation [27.281 ms]

CUDA API

Profiler overhead

’ reannrl ... al. o ..







