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Hands-on (OpenACC)




OpenACC Documentation

https://www.openacc.org/resources

I Guides

Introduction to OpenACC Quick Guides

 OpenACC Programming and Best Practices Guide (PDF)

e OpenACC 2.7 API Reference Card

Tutorials

Best practice guide

Video tutorials to help start with OpenACC and advance your skills

e 3 Steps To More Science Tutorial

e Youtube Tutorials

7= Courses and Training Events

e Upcoming Open Hackathons and Bootcamps

 OpenACC online classes with hands-on labs

Code Samples

Code samples for hands-on experience

e OpenACC GitHub Repository.
e Open Hackathons GitHub Repository

OpenACC for Programmers: Concepts and Strategies

Parallel Programming with OpenACC

Programming Massively Parallel Processors, Third Edition:
A Hands-on Approach

, »1 Programming Massively Parallel Processors,
m< - Third Edition: A Hands-on Approach

% Specification

Specification

ivg Teaching Materials

Slides, Code Samples, Videos, Books and more to teach OpenACC
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//

// daxpy: yli] = a * x[i] + y[i]

//

void daxpy(int n, double a, double *x, double *y)

{
int 1;
for (1 = 0; 1 < n; i++) A
yli] += a*x[i];

}
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Task O

S cp /gs/bs/tgz-training/hands-on.tar.gz .

S tar xvzf hands-on.tar.gz

S cd reference

S module load nvhpc

S make

S qsub -g tgz-training -ar 699 ./batch.sh
Your job **** ("batch.sh") has been submitted

S gstat

$ 1s batch.sh.*
batch.sh.e**** batch.sh.o****

| /bin/sh

S -cwd

$ -1 node_g=1
$ -1 h_rt=00:05:00

module load nvhpc

. /daxpy

batch.sh
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Task 1

Unified Memory TEZFZ RT3
AV INAILBEED A S 3> T, -acc=gpu —gpu=managed —-Minfo=accel %3§%F

-acc . OpenACC ZB31MLt
gpu . NVIDIA GPU [IIFICEIJL R
-Minfo : ANAIEKD T — KNy I ZRR
accel : OpenACCICEEETA T4 —RKNY I ZIEE
-gpu . GPU O—RFR&RICEET 255z isE

managed : Unified Memory Z B3t

NVIDIA



Task 2

IL—T %= WL

for(int 1 = 0; j < N; i++)
< Your code >

YA Al ANEY/

daxpy:
24, Generating implicit firstprivate(n, a)
Generating NVIDIA GPU code
24, #pragma acc loop gang, vector(128) /* blockIdx.x threadIdx.x */
24, Generating implicit copy(y[:n]) [if not already present]
Generating implicit copyin(x[:n]) [if not already present]
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GPU (3fEHNTWS ?

#!/bin/sh
#S -cwd

#S -1 node_qg=1
#S -1 h_rt=00:05:00

module load nvhpc/24.1

nsys profile --stats=true -o report ./daxpy
nsys stats --report cuda_gpu_sum report.sqlite

batch.sh

Processing [report.sqlite] with [/apps/t4/rhel9/isv/nvidia/hpc_sdk/Linux_x86_64/24.1/profilers/Nsight_Systems/host-1linux-

x64/reports/cuda_gpu_sum.py]...

** CUDA GPU Summary (Kernels/MemOps) (cuda_gpu_sum):

Time (%) Total Time (ns) Instances Avg (ns) Med (ns) Min (ns) Max (ns) StdDev (ns) Category Operation
64.5 5,140,019 1 5,1740,019.0 5,1460,019.86 5,140,019 5,140,019 0.0 CUDA_KERNE _7daxpy_c_daxpy_24_gpu
26.0 2,075,393 6/3 3,083.8 2,463.0 2,207 35,616 2,909.1 MEMORY_OPE [CUDA memcpy Unified Host-to-Device]
9.4 /52,029 116 6,483.0 2,7/83.5 2,335 36,064 8,115.8 MEMORY_OPE [CUDA memcpy Unified Device-to-Host]
batch.sh.o*
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Task 3

CPU & GPU B THRATRWIC T —X Z12&)

copyin : F—XmEEFmREIC CPU-> GPU
{ = gems i
< Sequential and/or Parallel code > copyout : 7 —XwRIE [ EfIC CPU <- GPU
} copy . copyin & copyout DA

create : GPU _LICXE =FERF

YA Al ANEY/

daxpy :
24, Generating present(y[:],x[:])
Generating implicit firstprivate(n, a)
Generating NVIDIA GPU code
24, #pragma acc loop gang, vector(128) /* blockIdx.x threadIdx.x */
main:
57, Generating copy(y[:1000000]) [if not already present]
Generating copyin(x[:1000000]) [if not already present]
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T—=RIEDEETNTWVWS ?

#!/bin/sh
#S -cwd

#S -1 node_qg=1
#S -1 h_rt=00:05:00

module load nvhpc/24.1

nsys profile --stats=true -o report ./daxpy
nsys stats --report cuda_gpu_sum report.sqlite

batch.sh

Processing [report.sqlite] with [/apps/t4/rhel9/isv/nvidia/hpc_sdk/Linux_x86_64/24.1/profilers/Nsight_Systems/host-1linux-

x64/reports/cuda_gpu_sum.py]...

** CUDA GPU Summary (Kernels/MemOps) (cuda_gpu_sum):

Time (%) Total Time (ns) Instances Avg (ns) Med (ns) Min (ns) Max (ns) StdDev (ns) Category Operation
81.2 3,332,483 1 3,332,483.0 3,332,483.0 3,332,483 3,332,483 0.0 MEMORY_OPER [CUDA memcpy Device-to-Host]
18.6 /65,241 2 382,620.5 382,620.5 314,301 450, 940 96,618.4 MEMORY_OPER [CUDA memcpy Host-to-Device]
0.2 6,688 1 6,688.0 6,688.0 6,688 6,688 0.0 CUDA_KERNEL _7daxpy_c_daxpy_24_gpu
batch.sh.o*

NVIDIA



< NVIDIA




