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sinfo -o "%P %a %1 %D %t %4N"

squeue -u $USER
myquota

sbalance

echo $PATH

module list

module avail python
module avail mpi

module avail cuda
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sinfo

squeue -u USER
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sbalance
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ssh <username>Qlanta.nstda.or.th

scp local_input.csv <username>@lanta-xfer.nstda.or.th:/project/<project-id>/lanta-experience/input/

rsync —avz —-progress local_folder/ <username>@lanta-xfer.nstda.or.th:/project/<project-id>/lanta-experience/input/local_folder/

ns529 lnanasdney

cd /project/<project-id>/lanta-experience
find input -maxdepth 2 -type f | sort | head
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Ff9819YaYanIAU run

mkdir -p notes

{
echo "workspace=$(pwd)"
echo "date=$(date -Is)"
echo "user=$(whoami)"
echo "host=$(hostname)"

} > notes/evidence.txt

module list 2> notes/modules-current.txt

squeue -u $USER > notes/squeue-current.txt
%4 1 v :; L4 ::
RAAINU 1‘” qumagau

JOBID=<job-id>

sacct —j $JOBID --format=JobID,JobName,State,Elapsed,AllocCPUS,MaxRSS,ExitCode \
> notes/sacct_${JOBID}.txt

cp jobs/<job-script>.sbatch notes/

cp logs/*${JOBID}* notes/ 2>/dev/null || true
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[ srun .Ja.out ]
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[ sbatch --array=1-100 array_job.sh ] [ shbatch --dependency=afterok:12345 next_job.sh J
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o R
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s |
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1
= [

UaNNSNYINSNADINISLALAIFINILSUUULASTDIAIUIN

ansufa1u Slurm WulWad Bash Nilaasdiu d1unsnAsussie #SBATCH dnsuuanszuudna1In@enis

1 1 1
v

ninensazls dunassfomdanazsunasann Slurm IAAT5LASIAUIULALA

1Aseas19nSg

#!/bin/bash

#SBATCH --job-name=<name>

#SBATCH --partition=<partition>
#SBATCH --nodes=1

#SBATCH --ntasks=1

#SBATCH --cpus-per-task=4

#SBATCH --time=00:30:00

#SBATCH —-output=logs/%j.out

#SBATCH --error=logs/%j.err
##SBATCH -—account=<project-account>

module purge
module load <module-name>

cd "$SLURM_SUBMIT_DIR"

echo "job=$SLURM_JOB_ID node=$SLURM_JOB_NODELIST"

srun <program> <arguments>

1 L% o %
TUUTINAAN 3
Uss1n AUNNY
-partition \dennguintesiiazdernudily
-nodes, -ntasks isqa‘hmul,ﬂ%"amasai’ﬂuau process fidaens
-cpus-per-task 5¥YI1UIU CPU senils process
~time szynangeaaiianldls
-output, —error seyluddmiunaansunfnazdoninuiianaia
module purge/load Farnanwndensenidusluansus laionde shell AL

cd "$SLURM_SUBMIT_DIR" nauludilwamesilvdeau
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A1298149 Slurm job

% } 4 o 1 14
ANaan asw”l%la A997U LAaIMFIINA

fegnailas1elng Python nilalnduazamsus Slurm nilslwanie heredoc aNTUAIIUADEY sbatch HWA-

[ o‘dlil @ A
aNSNARTUABUNNEIAYIU log UazIWalY resuits/

cd /project/<project-id>/lanta-experience

cat > src/hello_lanta.py <<’PY’
from pathlib import Path

import os, platform, time

Path("results") .mkdir (exist_ok=True)
job_id = os.environ.get("SLURM_JOB_ID", "manual")
out = Path("results") / f"hello_{job_id}.txt"

lines = [
£"job_id={job_id}",
f"host={platform.node()}",
f"user={os.environ.get (’USER’, ’unknown’)}",
f"submit_dir={os.environ.get (’ SLURM_SUBMIT_DIR’, os.getcwd())}",
f"time={time.strftime (’%Y-%m-%d %H:%M:%S’)}",

]

out.write_text("\n".join(lines) + "\n")

print (out)

PY

cat > jobs/hello_lanta.sbatch <<’SLURM’
#!/bin/bash

#SBATCH --job-name=hello_lanta
#SBATCH —-partition=debug

#SBATCH —-nodes=1

#SBATCH --ntasks=1

#SBATCH --cpus-per-task=1

#SBATCH --time=00:05:00

#SBATCH --output=logs/hello_%j.out
#SBATCH —-error=logs/hello_%j.err
##SBATCH -—account=<project-account>

module purge

module load cray-python/3.10.10 2>/dev/null || module load python 2>/dev/null || true
cd "$SLURM_SUBMIT_DIR"

python src/hello_lanta.py

SLURM

sbatch jobs/hello_lanta.sbatch

wiald partition 9u

A I e A 1 v 14 [ 115
LWABU -partition=debug WUU partition 91 sinfo uansIltUlG wazusSuIalvdu
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21Ud01Ug log UASHAANS

@n1ug COMPLETED uani1 job au UsiAI13n#a498i output wag log

navdINu

squeue -u $USER

JOBID=<job-id>

sacct —j $JOBID --format=JobID,JobName,State,Elapsed,AllocCPUS,MaxRSS,ExitCode
tail -50 logs/hello_${JOBID}.out

tail -50 logs/hello_${JOBID}.err

cat results/hello_${JOBID}.txt

91U state NWUUDY

State AMUNUIYUAEAITIAD I

PENDING S8R M99 reason MY squeue -j JOBID -o "\%.18i \%.9P \%.203j \%.8T \%.20R"

RUNNING UAAL3U g log dan3uRREuAUAURTNLY

COMPLETED  process 3uUnf fiaans1alnanadnsee

FAILED 811 error log Wag exit code

TIMEOUT navedunI1ue wsedayardnlusiiudmsunswensiive

OOM whganudivesiiniinisldese anvuadeyatndmsainuniaenuTInunan
U

Uuiin

WNVHNELAYULAANETUNTIIUTIVIAGY notes/job-history . tsv NAITUNNATY
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A2881997U Python uu CPU

Tdwane CPU TuiaSaudgaiaussunaa pi

Y 1 :: 14 1 o 13 z& = o 1
fee1a 419 Python wue 91U A WWu viane worker Tu 1389 1HgD 91U U worker 811 370

SLURM_CPUS_PER_TASK e liAlAnLY CPU winAunaasua Slurm vald

cat > src/parallel_pi.py <<’PY’
import argparse, math, multiprocessing as mp, os, random, time

from pathlib import Path

def count_inside(seed_and_n):
seed, n = seed_and_n
rng = random.Random(seed)
inside = 0
for _ in range(n):
x, y = rng.random(), rng.random()
inside += (x*x + y*y) <= 1.0

return inside

parser = argparse.ArgumentParser()
parser.add_argument ("--samples", type=int, default=1000000)
parser.add_argument ("--workers", type=int, default=int(os.environ.get ("SLURM_CPUS_PER_TASK", "1")))

args = parser.parse_args()

workers = max(1, args.workers)
chunk = math.ceil(args.samples / workers)
t0 = time.time()
with mp.Pool(processes=workers) as pool:
inside = sum(pool.map(count_inside, [(1000+i, min(chunk, args.samples-i*chunk)) for i in range(workers)]))

pi = 4.0 * inside / args.samples

Path("results") .mkdir (exist_ok=True)

job_id = os.environ.get("SLURM_JOB_ID", "manual")

Path(f"results/pi_{job_id}.txt") .write_text (f"samples={args.samples}\nworkers={workers}\npi={pi}\nelapsed={time.time ()-t0:.3f}\n")
print (f"pi={pi} workers={workers}")

PY

cat > jobs/parallel_pi.sbatch <<’SLURM’
#!/bin/bash

#SBATCH —-job-name=parallel_pi
#SBATCH --partition=compute

#SBATCH --nodes=1

#SBATCH --ntasks=1

#SBATCH --cpus—per-task=8

#SBATCH --time=00:15:00

#SBATCH —-output=logs/pi_%j.out
#SBATCH —-error=logs/pi_%j.err
##SBATCH —-account=<project-account>

module purge

module load cray-python/3.10.10 2>/dev/null || module load python 2>/dev/null || true
cd "$SLURM_SUBMIT_DIR"

export OMP_NUM_THREADS=1

python src/parallel_pi.py --samples 2000000 --workers ${SLURM_CPUS_PER_TASK:-1}
SLURM

sbatch jobs/parallel_pi.sbatch
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Job array wsansdsuEREaIaynaInan3Uified ¥aeli Slurm wen log muninaanugesladn-

[ a (4 :; :J (3 = (4 0% 1
Lé]u LUILAUNTITADINANYNWIITTULNDT BATYNUN ‘Via']EJVL‘V\la ®I91NANY seed VI,‘V\Ia pi-params.csv Tuddegng
a & 1 :; 1 : %
ULAUAN samples LAY workers V]N\Wéﬂﬁ@ﬂﬁﬂUiimﬂ

cat > configs/pi-params.csv <<’EOF’
100000, 1

200000,2

400000,4

800000,4

1600000,8

EOF

cat > src/array_pi.py <<’PY’
import argparse, subprocess
parser = argparse.ArgumentParser()
parser.add_argument ("--line", required=True)
args = parser.parse_args()
samples, workers = args.line.split(",")
subprocess.check_call([
"python", "src/parallel_pi.py",
"--samples", samples,
"--workers", workers,
D
PY

cat > jobs/pi_array.sbatch <<’SLURM’
#!/bin/bash

#SBATCH --job-name=pi_array

#SBATCH —-partition=compute

#SBATCH --nodes=1

#SBATCH --ntasks=1

#SBATCH —-cpus—per—task=8

#SBATCH —-time=00:20:00

#SBATCH --array=1-5

#SBATCH --output=logs/pi_array_%A_%a.out
#SBATCH --error=logs/pi_array_%A_la.err
##SBATCH --account=<project-account>

module purge

module load cray-python/3.10.10 2>/dev/null || module load python 2>/dev/null || true
cd "$SLURM_SUBMIT_DIR"

LINE=$(sed -n "${SLURM_ARRAY_TASK_ID}p" configs/pi-params.csv)

python src/array_pi.py --line "$LINE"

SLURM

sbatch jobs/pi_array.sbatch
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SLURM_CPUS_PER_TASK LWEﬂ‘WGlNﬂU‘V]iWEﬂﬂi‘V]‘UB

cat > src/omp_hello.c <<’C’
#include <stdio.h>

#include <omp.h>

int main() {
#pragma omp parallel
{
int tid = omp_get_thread_num();

int nthreads = omp_get_num_threads();

printf("hello from thread %d of %d\n", tid, nthreads);

}

return 0;
¥
C

cat > jobs/omp_hello.sbatch <<’SLURM’
#!/bin/bash

#SBATCH —-job-name=omp_hello

#SBATCH —-partition=compute

#SBATCH --nodes=1

#SBATCH --ntasks=1

#SBATCH --cpus—per-task=8

#SBATCH --time=00:10:00

#SBATCH —-output=1logs/omp_%j.out
#SBATCH ——error=logs/omp_%j.err
##SBATCH -—account=<project-account>

module purge
module load gcc 2>/dev/null || true
cd "$SLURM_SUBMIT_DIR"

mkdir -p results

cc —fopenmp src/omp_hello.c —o results/omp_hello
export OMP_NUM_THREADS=${SLURM_CPUS_PER_TASK:-1}

srun results/omp_hello | sort
SLURM

sbatch jobs/omp_hello.sbatch

1@@n compiler wrapper

b4 1 1 [
M99 module avail gcc WATANIN partition nuld compiler wrapper %9 cc, gec NIDVODU
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#SBATCH --nodes=2
#SBATCH --ntasks-per—node=4
#SBATCH --cpus-per-task=1

srun -n $SLURM_NTASKS results/mpi_hello
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module, compiler wrapper WagANE srun

cat > src/mpi_hello.c <<’C’
#include <mpi.h>
#include <stdio.h>

int main(int argc, char **argv) {
MPI_Init(&argc, &argv);
int rank, size;
char name [MPI_MAX_PROCESSOR_NAME] ;
int len = O;
MPI_Comm_rank (MPI_COMM_WORLD, &rank);
MPI_Comm_size (MPI_COMM_WORLD, &size);
MPI_Get_processor_name(name, &len);
printf("rank %d of %d on %s\n", rank, size, name);
MPI_Finalize();

return 0;

cat > jobs/mpi_hello.sbatch <<’SLURM’
#!/bin/bash

#SBATCH —-job-name=mpi_hello

#SBATCH --partition=compute

#SBATCH --nodes=1

#SBATCH --ntasks=4

#SBATCH —-cpus—per—task=1

#SBATCH --time=00:10:00

#SBATCH --output=logs/mpi_%j.out
#SBATCH --error=logs/mpi_%j.err
##SBATCH --account=<project-account>

module purge
module load OpenMPI/4.1.4 2>/dev/null || module load cray-mpich/8.1.25 2>/dev/null || true
cd "$SLURM_SUBMIT_DIR"

mkdir -p results

if command -v mpicc >/dev/null 2>&1; then
mpicc src/mpi_hello.c —o results/mpi_hello
else
cc src/mpi_hello.c -o results/mpi_hello
fi

srun -n ${SLURM_NTASKS:-4} results/mpi_hello | sort
SLURM

sbatch jobs/mpi_hello.sbatch
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RUN=diffusion_small_$(date +%Ym%d_%H%AMAS)
mkdir -p results/$RUN

cp configs/diffusion-small.env results/$RUN/
cp jobs/diffusion.sbatch results/$RUN/

echo "$RUN" > notes/latest-run.txt
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cat > src/diffusion_1d.py <<’PY’
import argparse, csv, math, time

from pathlib import Path

parser = argparse.ArgumentParser ()

parser.add_argument ("--n", type=int, default=200)
parser.add_argument ("--steps", type=int, default=500)
parser.add_argument ("--alpha", type=float, default=0.15)
parser.add_argument ("--output", default="results/diffusion.csv")

args = parser.parse_args()

u = [0.0] * args.n
for i in range(args.n):
x =1/ (args.n - 1)
uli]l = math.exp(-200.0 * (x - 0.5) *x 2)

t0 = time.time()
for _ in range(args.steps):
v = ul:]
for i in range(1l, args.n - 1):
v[i] = uli] + args.alpha * (ul[i-1] - 2+u[i] + u[i+1])

u=v

Path(args.output) .parent.mkdir (parents=True, exist_ok=True)
with open(args.output, "w", newline="") as f:

w = csv.writer(f)

w.writerow(["i", "value"])

for i, value in enumerate(u):

w.writerow([i, f"{value:.8£}"])

print (f"output={args.output} elapsed={time.time()-t0:.3£}")
PY

cat > jobs/diffusion.sbatch <<’SLURM’

#!/bin/bash

#SBATCH —-job-name=diffusion

#SBATCH —-partition=compute

#SBATCH --nodes=1

#SBATCH --ntasks=1

#SBATCH --cpus-per-task=1

#SBATCH —-time=00:10:00

#SBATCH —-output=logs/diffusion_%j.out
#SBATCH ——error=logs/diffusion_%j.err
##SBATCH —-account=<project-account>

module purge
module load cray-python/3.10.10 2>/dev/null || module load python 2>/dev/null || true
cd "$SLURM_SUBMIT_DIR"

python src/diffusion_1d.py --n 400 --steps 1000 --output results/diffusion_${SLURM_JOB_ID}.csv

SLURM

sbatch jobs/diffusion.sbatch
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cat > src/make_sensor_data.py <<’PY’
import csv, math, random
from pathlib import Path
Path("input") .mkdir (exist_ok=True)
random.seed(7)
with open("input/sensor.csv", "w", newline="") as f:
w = csv.writer(f)
w.writerow(["minute", "station", "pm25"])
for minute in range(1440):
for station in range(5):
value = 18 + 10*math.sin(minute/1440%6.283) + random.random()*5 + station
w.writerow([minute, f"S{station}", f"{value:.2f}"])
PY

cat > src/summarize_sensor.py <<’PY’
import csv, statistics
from collections import defaultdict

from pathlib import Path

groups = defaultdict(list)
with open("input/sensor.csv") as f:
for row in csv.DictReader(f):

groups [row["station"]] .append(float (row["pm25"]))

Path("results") .mkdir (exist_ok=True)

with open("results/sensor_summary.csv", "w", newline="") as f:
w = csv.uriter(f)
w.writerow(["station", "count", "mean", "max"])

for station, values in sorted(groups.items()):

w.writerow([station, len(values), f"{statistics.mean(values):.2f}", f"{max(values):.2f}"])

print("results/sensor_summary.csv")

PY

python src/make_sensor_data.py
python src/summarize_sensor.py

head results/sensor_summary.csv
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1Wa README %@ run

RUN=diffusion_${SLURM_JOB_ID:-manual}
mkdir -p results/$RUN

cat > results/$RUN/README.txt <<EOF

question: 1D diffusion baseline

workspace: $(pwd)

date: $(date -Is)

input: generated by src/diffusion_1id.py

script: src/diffusion_1id.py

job: jobs/diffusion.sbatch

result: results/diffusion_${SLURM_JOB_ID:-manuall}.csv
validation: CSV has header i,value and n rows

EOF

MSIINALLUULS)

head results/diffusion_<job—id>.csv

wc -1 results/diffusion_<job-id>.csv

tail logs/diffusion_<job-id>.out

sacct —-j <job-id> --format=JobID,State,Elapsed,MaxRSS,ExitCode

#1945V scientific model

VAU parameter file, input subset, mesh/grid size,

timestep, module wag compiler

#1%5U9nu Al

< 1 ¥ 1% a
LNUANTTUUIYR YBYA seed AN WINADU YURA GPU,
metric LAZALRUS checkpoint
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GPU %7elAiialdnlyd GPU a3quazdeyaindoudieatiamungay

FUKSNVDIU Al/GPU Aadiuduin job I@ GPU 954 11w CUDA wag framework 19 GPU 'l a1ntiuSsnas

=2y C A Y v <
Nnimmamasu inference AIYVBUATUIALEAN

97UM 3523 GPU

cat > jobs/gpu_check.sbatch <<’SLURM’
#!/bin/bash

#SBATCH —-job-name=gpu_check
#SBATCH --partition=gpu

#SBATCH --nodes=1

#SBATCH --ntasks=1

#SBATCH --cpus-per-task=4

#SBATCH --gpus—per—node=1

#SBATCH —-time=00:10:00

#SBATCH —-output=logs/gpu_%j.out
#SBATCH —-error=logs/gpu_%j.err
##SBATCH --account=<project-account>

module purge

module load CUDA/11.7.0 2>/dev/null || true

module load PyTorch/1.13.1-CUDA-11.7.0 2>/dev/null || module load cray-python/3.10.10 2>/dev/null || true
cd "$SLURM_SUBMIT_DIR"

nvidia-smi || true
python - <<’PY’
try:
import torch
print("torch", torch.__version__)
print("cuda_available", torch.cuda.is_available())
if torch.cuda.is_available():
X = torch.randn(2000, 2000, device="cuda")
y=x@x
print("matrix_sum", float(y.sum().cpu()))
except Exception as exc:
print ("python_gpu_check_error", repr(exc))
PY
SLURM

sbatch jobs/gpu_check.sbatch
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galna ccp, reync, SETP HuLAS0edUASNg

£33 UU sinfo, myquota, sbalance, module avail

@997 sbatch jobs/name.sbatch

AR squeue -u USER

@Uss’fﬁ sacct -j JOBID -format=JobID,State,Elapsed,MaxRSS,ExitCode
yNLANIIY scancel JOBID

21uUUdN tail -50 logs/name_JOBID.out bb@1¥ tail -50 logs/name_JOBID.err
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ThaiSC wag LANTA User Guide
The Art of HPC

HPC Carpentry: Using HPC Systems

LLNL HPC Tutorials
SchedMD Slurm Quick Start
Open MPI Documentation

OpenMP Tutorials and Articles

NVIDIA CUDA Programming Guide
wag NVIDIA DLI self-paced courses

o A

UayArld n15edn LANTA ey module, Slurm, msénelwg uaztesmeweruisinEe
nils@issunIueg Victor Eijkhout ﬁ’m%’u“ﬁug’m scientific computing, architecture, parallel
programming &g MPl/OpenMP

UVIL‘%EJuLTJﬂﬁ’m%'UQ’Léﬂ% shell, remote login, scheduler, file transfer uag software
environment Uu33uUU HPC

Aasavaulainiites parallel computing, Slurm, MPI, OpenMP LasluIAANSIIAAALADS
Ada sbatch, squeue, sacct, srun WATWANNITYINTNEINTHIU scheduler
asmeulnduaziulusunsu MPI saufieuuInsld launcher sauiuszuUTAA2

'ﬁugﬂu shared-memory parallelism, thread, directive uazfia9819 OpenMP 113U C/C++/
Fortran

WwIAA GPU computing, CUDA, accelerated computing, Al uagaasd self-paced U195189A157
WalnZouns
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