Slurm

[0 Slurm [I] sbatch [TIIIIIIIT srun

Slurm [TTTT]

(sbatch)

sbatch [TITTTTTTITTIITITTITITIITITTITTTIOTIN
Slurm [T

sbatch job.slurm

M1 Slurm [II0 1D

sbatch [TTTTITITTT] job.slurm [TTTTTTITTITITTTTIIT]

#!/bin/bash
#SBATCH [options]

command [arguments]

sbatch [I1T]



11 #SBATCH [TTT11TI Slurm

a4
1T sbatch [I11] MPI 11711

$ cat job.slurm

#!/bin/bash

#SBATCH -p Partition # 0000
#SBATCH -J MyMPIJob # 0000
#SBATCH -N 2 # [0 2 000

#SBATCH --ntasks-per-node=24 # 00000 24 O taskOMPI rank[]
#SBATCH -0 output %j.log # 000000 (%) 00000 Job ID)
#SBATCH -e error %j.log # 000000

module load <MPI[>

srun ./app

$ sbatch job.slurm
Submitted batch job 3207099

srun [(JTTTTTTTITTTOITTO0 --pty [TITITTTTTITOTIITd
# [0 1 00004 00000000000 bash OO
$ srun -p e5v3ib -N 1 -c 4 --pty bash

ANRNRNRNNRNRNRNRRNRNEN sbatch --wrap []

$ sbatch -p e5v3ib -n 24 --wrap="srun ./app"

[ sbatch/srun []




e -p, --partition=partition name [TTTTTITITITITI

e -J, --job-name=job name [TTTTTIT]

e -t, --time=[days-]hours:minutes:seconds [TTTTTTITITITTITIIT] kill[J

o [IIJ -t 10 (10[Q] ), -t 02:30:00 (2[]] 30[] ), -t 1-00:00:00 (1 )0

[T

0 Slurm [ITIIII0 “IT] (Task/[I] )"0 “CPU[I] (CPU Core/[T] )"[

e -N, --nodes=num [TTTTTTTTIT]

e -n, --ntasks=num [TTT1T] (1T 1111 MPI [TTTTTTT1T] - -Cpus-per-task

I 10 CPU
e --ntasks-per-node=num [JTTTITITITIT]

e -c, --cpus-per-task=num [] [TTIIIT] CPU [IT] TIIIIIIIIID OpenMP
(TTTII11 CPU[J] = ntasks X cpus-per-task/[]

e --mem=<size>[K|M|G|T] [TITTIITIIITIT] - -mem=16G

QI T kill(

e --mem-per-cpu=MB [T]T] CPU [ITI111
e 1] MPIII  cpus-per-task [(IT] 1100 OpenMP [ITTTTIITIIT] -]

[TITTT]

e -w, --nodelist=host_list [[TTTTIITTIITTITTIITTTITTLIT] -w

"node01,node02" [T]

e -X, --exclude=host list [[TTTTTTTTITTITIT]
e -C, --constraint=features [[ITTTTTIITITITII] CPU 1111110 -C
largemem 1]

e --exclusive

O T I T A T

annny



» -0, --output=filename [TTTTTTIIIIT] % OO0 DO

slurm-%j.out []

e -e, --error=filename [ITTITIIII]

e -W, --wait [TTTTTTTTTTTTTTITTTOTIT]

T -d, --dependency=dependency expression [TTTTTIIT]
e -d afterok:job_ID [TTTTTIT] job_ID [T  [IITI LLLLT] O[T
 -d afternotok:job_ID [TTTTTIT] job_ID [T1]  [TIT] (11Tl 0

(LT

e -d afterany:job_ID [[T] job ID [TTITITITTIITITITITIT]

o [ITITITITITTI , [T ?

AINRRRNNNNRRANNNNNRREEN

GPU [IT]

(0 GPU MITITITTITIT] GPU I I GPU
T CPU 11 [T CPU 1117
e --gres=gpu:number [TTTTIT] number [] GPU[]
e --gpus=number [TTTTIT] GPU 1]
e --gpus-per-node=number [TTTTTTIT] GPU [117

[T 40 GPUM

#!/bin/bash
#SBATCH -p gpu_part



#SBATCH -N 1

#SBATCH --gres=gpu:4 # 00 4 0 GPU
#SBATCH -c 16 # [0 4 0000000 16 O CPU QOOOOOO
#SBATCH - -mem=64G # 000000

srun python train.py

o [IIITITITT GPU[IIT GPUIID

#SBATCH --gpus-per-node=<gpu_type>:<gpu_number>

(LITTIT] A100M

#SBATCH --gpus-per-node=al00:1

LSF

[LIT] bsub [TITTTTTTITTIT] bsub

bsub [TT]

bsub [options] command [arguments]

e [options] [J bsub [JTITITITIT] CPUT]
e command [TTTTTTIT] MPI [TTTIT11T mpirun 1]
e [arguments] [TTTTTIT]

‘"[I]]]]]]]] e5v3ib [T 2400 MPI I



$ bsub -q e5v3ib -n 24 "module load oneapi/2024.0/mpi && mpirun ./app"

Job <3206000> is submitted to queue <e5v3ib>

bsub < jobfile

jobfile [TTT] shell [T

#BSUB [options]

command [arguments]

(0 #BsSuB [ITIIL] bsub [[TITTIIITLILI
dd .
pnann e5v3ib 0 48]
TTITIT] out [TTTTTTTIT] err ] Intel MPI [TT1T]

$ cat job.lsf

#BSUB -q e5v3ib

#BSUB -n 48

#BSUB -J MgSi03

#BSUB -0 out

#BSUB -e err

module load ips/2018u4

mpirun ./app

$ bsub < job.lsf
Job <3207099> is submitted to queue <e5v3ib>.

(LIITITIT]

$ bsub -q e5v3ib -n 48 -J MgSi0O3 -0 out -e err "module load
ips/2018u4;mpirun ./app"
Job <3207099> is submitted to queue <e5v3ib>.

MgSiO3



bsub [IT]

e -J job name [TT1T]

[T1T]
e -n min tasks[,max_tasks] [TT11] CPU[TIIITIIIO -n 40101 4~8[11] -n 4,8
o -m [T T T LTI
bmgroup [TITTIIIIIIIL] hostname/hostgroup [TTTTTTITIT] !
(IO +[num] [(TTTTIIIITIIIO c04n01 [J c04n02 [I] -m "c04no1
c04n02" [T1111 fO1n01~nO3[IIIIII] fO1nO1IIIT] fO1n02 -m "f01n01+2

f01n02+1 fO1nO3" []

e -R "res_req"

O T T T T T T -R
largemem
e -R "select[hname!=host namel" [IT] host _name[ITTTTITIIITIT] &&[TTTH

-R "select[hname!=x001 && hname!=x002]" [T] x001[] x002[T]
e - [T
e -W [hour:Iminute [TTTTTTITIITIIITIIT] kill

CPU[T]

e -R affinity[core:cpubind=core:membind=1localprefer:distribute=pack] [TTTITTIIIT]

CPUTTITITIITTITIIIT] MPITITTITIITIT

[T

e - r I

e -Q "exit_code [exit code ...1" [ITTTTTITTIITIITITITIITITITTT]

allIIIITIT] ~ [LTTTITITIT]

111



10

-K [T

-i input file [ITITIT]
e -0 output file [TTIIIT]
e -e error_file [ITITITIT]

o [IIITTIITTTITTT] %J [111] JOBIDTIIT -0[] -o00

NERNNNNNRRRRRNNNNEE output_%J [TTTTTTITIIT] -0 /dev/null

[ I

GPU []

(LITTIT] -gpu [TTTIIT] GPU [TTTTTTITTTITTTTIT GpPU[J CPU

OIIII111T] GPU [TITIIITIT] 80 GPU [J 400 CPU [I1T] 2] GPUT] 100 CPU
[

-gpu [TIIT1 (I num=1:mode=shared:mps=no:j exclusive=yes [[TIT]T]

e num=number [TTTTIT] GPUTT]

e mode=shared | exclusive process [] GPUIIIT] shared [T]] Nvidia/AMD DEFAULT
compute mode[] exclusive process [T] Nvidia EXCLUSIVE_PROCESS

e mps=yes | no [ITTIT] Nvidia Multi-Process Service (MPS)[IT] MPS
(I GPUIT] MPS[IIIIIIT CUDA Context
(LTI GPUT]

e aff=yes | no [TTTIIIIIT] GPU-CPU [TITIIIIII1O -R
affinity[core:cpubind=core:membind=localprefer:distribute=pack] [TT11T] GPU-CPU

(L1111


https://www.ibm.com/docs/en/spectrum-lsf/10.1.0?topic=reference-bsub

ARERNRERNRNRNRNNNARARNRNRNRNRNRNRRRRRARRAEE

11 bsub 11111 -w 'dependency_expression'

RERNRNRNRNRNRNRNRRERERERIRNRNRNRNRRRRRRRREY

e -w 'done(job ID | "job name")' [TT] job ID [ job_name [TTTTTIT] DONE
(1110 0

e -w 'ended(job ID | "job name") '11] job ID [J job_name [TTTTTTTTIT] EXIT[]
DONE

o [TITITT] && (AND)J || (OR)O ! (NOT)

« (I 1[I

[ [0

MPI/OpenMP []T]

OpenMP (Open Multi-Processing) [T MPI (Message
Passing Interface) [TTTITIIITITITIIITIT OpenMP
T MPI

IERNRNNRRNNRNNRNNANNRNNRRNERNEEE

(T OpenMP[] MPIIIT]  NUMA[IIIT] OpenMP
(T NUMA[TIT] MPI

T MPITTITITIIIT0 NUMA
(T

mpirunITTTITTT] LSB_MCPU_HOSTSITIT] MPI

OO T CPUIITT MPI/OpenMPIIIT] MPI



https://www.ibm.com/docs/en/spectrum-lsf/10.1.0?topic=o-w-2

(L1111

1. #BSuB -n [IT111T1 CPUT]

2. MO

source /fs00/software/lsf/misc/ompthreads.sh [N]

3. [0 MPII] OpenMP [IIIIIIIIIL] OMP_NUM_THREADS

T T T T CPU

(LTITITITIT]

e LSB JOBID[T]] ID
e LSB_QUEUETTIT
« LSB_JOBNAME[TTIT]

e LSB_DJOB_NUMPROC[IIT]  CPU[T]

o LSB_DJOB_HOSTFILETTIIIIIIIIIII
e LSB_HOSTS[TITITITIT] CPUTIITITIITT
e LSB_MCPU_HOSTS[ITIIIIIIIIIIIIIIL CPUTIT

LSB DJOB_NUMPROC=6
LSB HOSTS="nodel nodel nodel node2 node2 node2"
LSB MCPU HOSTS="nodel 3 node2 3"

$ cat $LSB DJOB HOSTFILE
nodel
nodel
nodel
node2

node2



node2

dd
LSB_HOSTS [] LSB_MCPU_HOSTS [TTTTIIIIIILLL] LSB_MCPU_HOSTS
[ LSB_HOSTS [IIIIIII] LSB_HOSTS [I] 4096 [IT11T]

LSB_MCPU_HOSTS[]

[LITTITIT €52660 [TTTTTITITITITIT

$ bsub -gq 52660 ./app

Job <3279929> is submitted to queue <e52660>.
$ cat job.lsf

#BSUB -q e52660

./app

$ bsub < job.lsf
Job <3279930> is submitted to queue <e52660>.

MPI

MPITITO mpirun [T]

I 48[1] Intel MPI [IIITJ e5v3ib[IIIIII0

$ bsub -q e5v3ib -n 48 "module load ips/2018u4;mpirun ./app"
Job <3280120> is submitted to queue <e5v3ib>.

111 48[1] Open MPI [I11TJ e5v3ib[IITTIT]



$ cat job.lsf

#BSUB -q e5v3ib

#BSUB -n 48

module load iccifort/15.0.3 imkl/11.2.3 openmpi/1.10.0-iccifort-15.0.3

mpirun ./app

$ bsub < job.lsf
Job <3280122> is submitted to queue <e5v3ib>.

OpenMP

OpenMP [TTITTIT] -n [TTTTITTTIT] CPU

11 6411 OpenMP [IT11] e7vA4ib[ITITIT] -nt [T

$ bsub -q e7v4ib -n 64 "./app-nt \$LSB DJOB_NUMPROC"
Job <3348175> is submitted to queue <e7v4ib>.

M0 64[]] OpenMP 1111 e7v4ib[IIIII OMP_NUM_THREADS
I

$ cat job.lsf

#BSUB -q e7v4ib

#BSUB -n 64
OMP_NUM_THREADS="$LSB_DJOB_NUMPROC"

./app

$ bsub < job.lsf
Job <3348182> is submitted to queue <e7v4ib>.

MPI/OpenMP

(0 MPIOTD 60 OpenMP]

[MI110 OMP_NUM_THREADS [T]



#BSUB -q 6140ib

#BSUB -n 72

export OMP_NUM THREADS=6

source /fs00/software/lsf/misc/ompthreads.sh
module load ips/2018u4

mpirun ./run

NENRNNRNNRRNNRNNRRNRRNRRRRRRERRN

#BSUB -q 6140ib

#BSUB -n 72

source /fs00/software/lsf/misc/ompthreads.sh 6
module load ips/2018u4

mpirun ./openmx -nt 6

GPU

M1 10 GPU[III  e5v4pl00ib [I]

bsub -q e5v4pl00ib -gpu num=1 ./gpu_app

(10 40 GPUQID  62v100ib QI  GPU-CPU [T

bsub -q 62v100ib -gpu "num=4:aff=yes" ./gpu_app
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