


n [T [0 I -[11 1
Hostname IP

loginl 10.1.0.101

login2 10.1.0.102

login9 10.1.0.109

1. [T

2. 111

Web

5. Web[ITTIT] xfwd[ITI1T] ssh{IT11]

SSH

2. Username: [TI1111 0 OIIno /1

[LIT]

SFTP

yaoge/10.1.0.102/self[]

(II1111 (111
(0]
CentOS 7 LSF
Rocky 9 Slurm
Rocky 9 LSF
sftp

IP/self[TTT1T] yaoge[lI1T]

Scheduler

login2


https://doc.nju.edu.cn/books/37693/page/a5bfc

2. Username: [TTT11T] /111 IP/self[TT111] yaoge[l11T] login2[11T]
yaoge/10.1.0.102/self[]

3. [T 50GBITITITITIIIT] -

4. T T T
5. [T passwd [TTTTTTTTT] 8
NERNNRNNRNRRNRNRRNRRNRNRRNRRNRREREEY

VPN

[T VPNIITIIIIIIT VPN

. SFTPII  SFTPOTTTTITTITI T

50GB[]
2. ZMODEMIIIIITIT rz[I11T] SZ[TTTITTTTIIITTITIITI
3. [T
4. QT T
5. M

=

OO T T I

IT1 -[11T1

(LTIT] stor.nju.edu.cn[TITTTIIIIIT (LT (0 [T -[I11] 0 FTPO SFTP
(1T [TI1I (1]

S /10 IP/self [11]
e I ~/stor_passwd [TTTTTTTTTTITITITITIT

111
BNNRRRRNRRRRNRRRRNRRRRNREID 1111


https://doc.nju.edu.cn/books/efe93/page/b1a59#bkmrk-%E4%BC%A0%E8%BE%93%E8%8A%82%E7%82%B9
https://doc.nju.edu.cn/books/37693/page/vpn
https://doc.nju.edu.cn/books/357a6/page/44f68#bkmrk-ftp
https://doc.nju.edu.cn/books/357a6/page/44f68#bkmrk-sftp
https://doc.nju.edu.cn/books/357a6/page/44f68

e [TI11] touch ~/stor passwd

e [TT1T] cat ~/stor passwd

e [T11T1 > ~/stor_passwd

e [TT1T] rm ~/stor_passwd
ERENNRRRRENNRRRRENNRRRRRNNENE
(LTI

1. touch [I1111]

2. cat [II1110

111

1T

/archive

echo ok > ~/stor_passwd

1111 1l
$HOME ([J /fsb/home/groupname/ MITIIIIIIIITT
username)

/archive/username TN

NERRRRRNNRRNNRNNRNNRRNRRNRRRRRRRRRRERREEEY

HERRRRNNNNRRRNNNNRRRRNNNRRRRNNRRRRRRNENEE
ext4/XFS/exFAT [TTTTTTTTITTIITITOIOOIOIOId

o [TTIIITIM ext4/XFS [ Linux[IT111T] Windows[] WSL(Windows Subsystem for
Linux)TTIII1O
e exFAT [IIIIIII] Windows [] Linux
ARENNNERRENNRRRRNNRRRRENERRRREND
(11T myquota [TTTTTTTTITITTTITTITITIITATTTITTITT1T]
<10%[1111] aninnnnnnnannnnnnnnnnnnnnnnngy >10%

(LTI T I TTITT T



1]

T T O000@hpc.nju.edu.cn
[TTTTTIITITITTId yaoge [TTT1T] yaoge@hpc.nju.edu.cn

(LT T T T L e oo

IERNRNNRRNNRNNRNNANNRRNRRNEENEE yaoge@hpc.nju.edu.cn
(T 0102003 [TTTTTTITTTTITTITIITIT]

HINRRRNNNNNRNNNN SFTP [T1T1T17

HINRRRNNNNRRRNNNNREDND

o [TTITITIIIN seaf-cli] Linux[TTTTITITII 0
e [TIIIIIIII0 seafile-applet
o [T seadrive[] Linux[TTTTTTT] ad
o [TIIIIIIIIIO seadrive-gui

ITTTTIIITn rclone [TT1T]
1. [I] Token[] <username> [TIIIIII] <password> [TT111]

curl -d 'username=<username>@hpc.nju.edu.cn' -d 'password=<password>'

https://box.nju.edu.cn/api2/auth-token/

2. 11111 ~/seadrive.conf [] <username> [ITI1I11] <token> [TTTIIIIIT]


https://help.seafile.com/syncing_client/linux-cli/
https://help.seafile.com/drive_client/drive_client_for_linux/#running-seadrive-without-gui

[account]

server = https://box.nju.edu.cn
username = <username>@hpc.nju.edu.cn
token = <token>

is pro = true

[general]

client name = hpc-login

[cache]

size limit = 10GB

clean cache_interval = 10

3. IO
seadrive -c ~/seadrive.conf -f -d ~/.seadrive/data -1
~/.seadrive/data/logs/seadrive.log ~/SeaDrive

4. 1111 Transport endpoint is not connected []]T] fusermount -u ~/SeaDrive

5. ~/SeaDrive [TTITITITITITITIIIIII0

[ITIITIT]

1. [T
mkdir ~/Seafile
2. [MITTIOTTIIT IO
seaf-cli init -d ~/Seafile
3. [
seaf-cli start
4. [TIT1110 ID <username> [TTTTITT]
seaf-cli list-remote -s https://box.nju.edu.cn -u <username>@hpc.nju.edu.cn
5. I <library-id> [TTTTITITTITITI ID[ <folder>

[LITIITTI

seaf-cli sync -s https://box.nju.edu.cn -u <username>ghpc.nju.edu.cn -1 <library-id>

-d <folder>

[LITITTITITI



seaf-cli download -s https://box.nju.edu.cn -u <username>@hpc.nju.edu.cn -1 <library-

id> -d <folder>

6. [T

seaf-cli status

7. [T

seaf-cli desync -d <folder>

8. 1

seaf-cli stop

[T] rclone [TTTTIIT]

rclone (TTTTTITTIITIIIITIITIIOTI0Td rclone
HRRRRRRRRNRNRNRNRNRNRNEY

1. [OTITITTTII rclone []

module load rclone

2. I rclone [TTITTIT] ~/ .config/rclone/ [(TTTITIT]
rclone.conf [TTITIT] <username> [[TTITTIIIT]

;000000 hpc_boxO00000000000000000000000000
[hpc box]

type = seafile

url = https://box.nju.edu.cn

user = <username>@hpc.nju.edu.cn

yl00000000000000t rue
2fa = false
3. [T <password> [TTTTT]

rclone config update hpc_box pass <password>

4. M

rclone lsd hpc box:

5. [T <library> [TTTTITIT]


https://rclone.org/

rclone mkdir hpc box:<library> --seafile-create-library

#0000 rclone mkdir hpc box:test --seafile-create-library J000000000 test 00000

6. (111110 <destination path> [TTTTTIIIITIT] <source path>
(LTI

rclone copy <destination path> hpc box:<source path>

#0000000000000 myfile.txt 000

#rclone copy myfile.txt hpc box:test J00000000 myfile.txt OO000OOO test QOOOOO
#000000000O0000 myfolder OOOCOOOOCOOO

#rclone copy myfoler hpc_box:test 00000000 myfolder O0000000000000000 myfolder

000000000 test 00000

7. [T

rclone copy hpc_box:<source path> <destination path>

#0000000000 test 000 myfile.txt OO0
#rclone copy hpc box:test/myfile.txt . JO0000O0 test OO0 myfile.txt OO000OO0OOOO

#0000000000" test 000 myfolder OO000O0U0OOOO
#rclone copy hpc_box:test/myfolder . OO00000 test 00 myfolder QOOOO000OOOOOOOOD

myfolder [00000OO00CCOO

8. [T -P
T T T T --no-traverse
ANNNRNRNRRNNNED

rclone copy hpc box:<source path> <destination path> -P --no-traverse

#0000000000 test™ 000 myfile.txt 000
#rclone copy hpc _box:test/myfolder . -P --no-traverse 000000 test [0 myfolder

00000000000000000 myfolder OOOCOOCOOOCOOCOOCOOCOOCOO0CO

9. [I1 rclone [TI1] rclone - commands[TTTIITIIIIIIITIII rclone
(TTTIIIIIIID rclone - seafile[] rclone - storage systems[]



https://rclone.org/commands/
https://rclone.org/seafile/
https://rclone.org/overview/

1]

(111 Environment Modules
NERRRRRRRRRRRRNNNNRRRRNNRRRRRRRRRRR R NN RNRRRRREEE

(TIIITTT Environment Module[TTTTTTTTITIITIT] modulefile[TTTTTTIT]
(load)(IT1  (unload)[IT] (switch)

/etc/profile[] ~/.bashrc[] ~/.bash_profile[] Environment Module
(IO source[II] Environment Module

T modul e[ TTTTTTTIIIIIIITIIITLI
Environment ModulesTTTTTTI T

e [[] module[T]] module help
o [TTIIIIILI module avail

e [TTITII1M module list
e [TT10 module load MODULEFILE

e [TT10 module unload MODULEFILE
e [TITT1 module switch OLD_MODULEFILE NEW_MODULEFILE[TTTT] module unload
OLD_MODULEFILE; module load NEW_MODULEFILE[]

o [TTITITITT module purge

o [TT1TTT module whatis MODULEFILE
e [TI11110 module display MODULEFILE
o [TTII1T] module use

e [TTIT1T module unuse

[] Bash

10 Bash [I] Login Shell (ITTTTITITIIITIIN Shell [TT] bsub [I] -L
(11110 Login Shell [] Bash

0 Login Shell 0 tcshITTTTTIIIIIT

#!/bin/tcsh #000Shell
#BSUB ...



#BSUB -L /bin/bash #[JJOJ00Login Shell[Bash

$ module avail #00000000

------------------------------ /fs00/software/modulefiles ----------mmmmmmmomm o

gcc/5.2.0 impi/5.0.3.048
iccifort/15.0.3 ips/2011splu3

ics/2013 ips/2015u3

ics/2013splul openmpi/1.10.0-gcc-5.2.0
imkl/11.2.3 openmpi/1.10.0-iccifort-15.0.3

$ module list #JJJ000O
No Modulefiles Currently Loaded. #00000OO

$ icc --version #JiccOdd

-bash: icc: command not found

$ module whatis ips/2015u3 #000000
ips/2015u3 : Intel Parallel Studio XE 2015 Update 3 Cluster Edition

$ module load ips/2015u3 #0000

$ icc --version

icc (ICC) 15.0.3 20150407

Copyright (C) 1985-2015 Intel Corporation. All rights reserved.

$ module list #0000000
Currently Loaded Modulefiles:

1) ips/2015u3

$ module unload ips/2015u3 #0000




$ module use
Search path for module files (in search order):

/Ts00/software/modulefiles

$ module avail
--- /fs00/software/modulefiles ---
gcc/12.1.0

$ module use /fs00/software/modulefiles/oneapi/2024.0 #[JOJMODULEPATHOOIOO

$ module use

Search path for module files (in search order):
/fs00/software/modulefiles/oneapi/2024.0
/fs00/software/modulefiles

$ module avail

--- /fs00/software/modulefiles/oneapi/2024.0 ---
mk132/2024.0

compiler/2024.0.2

mk1/2024.0

--- /fs00/software/modulefiles ---
gcc/12.1.0



1]

O T I T I T T T T

Slurm

[0 Slurm [I] sbatch [TIIIIIIIL srun
ARRNNNRRRNRNRRRRNNRRRRENNNNRREND

Slurm [TT1T1

(sbatch)

sbatch [TTTTITITTTTITTITTITTITTITIOTITII0TT
Slurm [TTTTITITIIIIIIIL

sbatch job.slurm

(ITTIT] Slurm 110 1D

sbatch [ITITITITITI job.slurm [TTTTTTITTITITIITILT]

#!/bin/bash
#SBATCH [options]

command [arguments]

(1110 #SBATCH [[T1111] Slurm
OO

a4 (11111 sbatch [T11] MPI 11T

sbatch [TIT]



$ cat job.slurm

#!/bin/bash

#SBATCH -p Partition # 000
#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 # 00000

module load <MPI[>

srun ./app

$ sbatch job.slurm
Submitted batch job 3207099

(srun)

srun [ITTTITTITITITTT] --pty (LTI

# 00 1 00004 00000000000 bash OO0
$ srun -p e5v3ib -N 1 -c 4 --pty bash

(LTI IITTIOTI sbatch --wrap []

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

[ sbatch/srun []

1T

e -p, --partition=partition name [TTTITITITITITT]

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

e -t, --time=[days-]lhours:minutes:seconds [TTTTTTTTTTTTTTTTIT] kill[J
o [II1 -t 10 (10[]] ), -t 02:30:00 (2[]] 30[]), -t 1-00:00:00 (1[])[]

[TTITT1



0 Slurm [IITTT1T] “M (Task/M )"0 “CPU] (CPU Core/(T] )"0

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

e -n, --ntasks=num [[TTTT] 11T 1T MPI [TTTITII11 --cpus-per-task
(LITTTTTT] 10 CPU I

e --ntasks-per-node=num [JTTTTTIIIIIT]

e -c, --cpus-per-task=num [] [TTTTIT] CPU 111 [IIIIIIIIIn OpenMP
(ITTI110 CPU[I] = ntasks X cpus-per-task/[]

o --mem=<size>[K|M|G|T]1 (JITITITITIITT - -mem=16G
ARNNNNERRNNNRRRENNRENR] kill[J

e --mem-per-cpu=MB [T]T] CPU [ITI111
e (I MPII] cpus-per-task [(IT] 1[I0 OpenMP [IITTIIIITIT] -c[]

[LTITTTY

e -w, --nodelist=host list [JITTITTTTTITIITITIITITITIII0 -w
"node01,node02" 1]

e -x, --exclude=host list [TTTTTTITITIITITT]

e -C, --constraint=features [TTTTITIITTITITIT] CPU [IIIII1IDO =
largemem [T]

e --exclusive

NERRNRRRNRRNNRNNRRNRRNRRNNRRNRRRRRREEEED

e -0, --output=filename [TTTTTTTITIT] %j [T IDOTITTITIIT]

slurm-%j.out []
e -e, --error=filename [ITTITIIII]
o -W, --wait [ITTTTITTITITITITIITIITT]

[TTTTTTITIITTaT -d, --dependency=dependency expression [[TTTITIT]
e -d afterok:job_ID [TTTITIT] job_ID [IT1 [T (L1111 O[T
e -d afternotok:job ID [TTTITIT] job ID (111 [II0 (1111 0
(LTI
e -d afterany:job ID [[T] job ID [TTITITITIIIIIITIOITIIO
o (I , [0 ?

ARNRNRNRNRNRNRNRNENEEED



GPU [IT]

(M0 GPU I GPU [ [OIITIM GPU [TTTTITITITIT]
CPU 1T  [IIIIIIIIT] CPU [T /1111
e --gres=gpu:number [TTTTI1] number [] GPU[]
e --gpus=number [TTTTIT] GPU [1T1
e --gpus-per-node=number [TTTTT1T] GPU 111

[T 40 GPU[M

#!/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 O000CO
#SBATCH - -mem=64G # 000000

srun python train.py

[TIITITTT GPULIITI GPUM
e [I1 9654p6000ib[] eO06[TTIIIT] 2[] RTX 5090 32GB[I] 4[] RTX PRO 6000 96GB
(ITITTIT] /

AERRNRRRNRRNNRNNRRNRRNNRRNRRNRRNRRRRRREEEEED
O

#SBATCH --gpus-per-node=<gpu_type>:<gpu number>

(TT11T] PRO6000

#SBATCH --gpus-per-node=rtx _pro 6000:1

(1110

TTTT1] RTX 5090111 PRO6000

#SBATCH --gres=gpu:rtx 5090:1,gpu:rtx pro 6000:3

(TTTIIIIII0 e006[] <gpu_type>[T]] rtx_pro_6000[] rtx 5090



LSF

[LIT] bsub [TITTTTTTITTIT] bsub
NENRNNRNNRRNRRNNRNNRRNRRNNRRRRREEEY

bsub [TT]

bsub [options] command [arguments]
e [options] [] bsub [TTIITIITIT] CPUIT

e command [TTTTITIT] MPI [TTTIT1D0 mpirun 1]
e [arguments] [TTTITIT]

a4 [TTTTTTTT] e5v3ib [I117 2411 MPI 110

$ bsub -q e5v3ib -n 24 "module load oneapi/2024.0/mpi && mpirun ./app"
Job <3206000> is submitted to queue <e5v3ib>

bsub < jobfile

jobfile [(T11T] shell TTTTTTTITIITITIIIIIIIIII

#BSUB [options]

command [arguments]

(I #BsuB [IITIT] bsub [TTTTTTTTITTIT



EERREnng e5v3ib [I111] A8[TTTITTIITIIIT] MgSiO3
(ITTTITT] out [TTTTTITIT err [J Intel MPI [T11T] 0

$ 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>.

(IIIIITIT

$ bsub -q e5v3ib -n 48 -J MgSi03 -0 out -e err "module load
ips/2018u4;mpirun ./app"
Job <3207099> is submitted to queue <e5v3ib>.

bsub [TT]

e -J job name [TTT1T]

111

e -n min_tasks[,max_tasks] [TT1T] CPUIIIIIIO -n 4100 4~81I1] -n 4,8
o -m[TTTTTTTTIITITTIII IO IO IO T IO I IaaT
bmgroup [TTTITIITITIT] hostname/hostgroup [TTTTITIIIT] !
(11111 +[num] [TITTIIIIIITIIO c04n01 [J c04n02[I] -m "c04n01
c04n02" [T1117 fO1n01~nO3[IIIII] fO1lnO1[I11M fO1n02 -m "f01n01+2

£01n02+1 f01n03" []

e -R "res_req"
T T O T O OO -R
largemem

e -R "select[hname!=host namel" [IT] host_name[TTTTITIIITITIT] &&[TIT
-R "select[hname!=x001 && hname!=x002]" [T] x001[] x002[T]

o X [TITTTITTITTIITTIIT I IIIqaTaaTTd

e -W [hour:Iminute [TTTTTTITITIIITIIT] kill




CPUM

e -R affinity[core:cpubind=core:membind=1localprefer:distribute=pack] [TTTTTITIT]
CPUTIITITIIIITITTIT MPITIITIITITIIT]

[TIT1

e -r O]
e -Q "exit code [exit code ...1" [TITITITITITIITIOIOOOOOOIOO0II0

all I - (T
[T
o -T
ARNRRNRRRNRRNRRRRRNR AR RRR AR RRRRRRRRRRRRA
anni
e - ([T

e -i input file [ITIIIT]

e -0 output file [TTIIIT]

e -e error file [TTTITITT]

o (D ) [II0  JOBIDIIIIT] o[ -o0
OO output %J [TTTTTTITIIT] -0 /dev/null

(LI (111

GPU []

(IILITIT] -gpu [ITITIT] GPU ITITITITITTIIITIIIT GPUJ CPU
(ITTIT1 GPU [IITTTIT1T] 80 GPU[ 400 CPU 11T 2[] GPU[ID 100 CPU
(0
-gpu [TIT1T1 (IIIIT num=1:mode=shared:mps=no:j exclusive=yes [TTT]IT]
e num=number [TTTTIT] GPUTT]
e mode=shared | exclusive process [] GPUITIT] shared [J] Nvidia/AMD DEFAULT
compute mode[] exclusive process [T] Nvidia EXCLUSIVE_PROCESS
e mps=yes | no [[I111] Nvidia Multi-Process Service (MPS)[TT] MPS
LLITTTTITTTTaITd GPUD] MPSOIITIIT] CUDA Context
(IITTITT] GPU[II]
e aff=yes | no [TTIIIIIIT] GPU-CPU [TITIIIIIIO -R
affinity[core:cpubind=core:membind=localprefer:distribute=pack] [T1111] GPU-CPU

(ITIT]


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

(10 bsub 1111 -w 'dependency_expression'

e -w 'done(job ID | "job name")' [II] job ID [ job_name [TTTT11T] DONE
(1110 0

e -w 'ended(job ID | "job name") 'II] job_ID [0 job_name [TTTIITITIT] EXIT[
DONE

o [IIIT1T] && (AND)[] || (OR)] ! (NOT)

e (I LTI

[LITTIT] [11

MPI/OpenMP [I]]

OpenMP (Open Multi-Processing) [T MPI (Message

Passing Interface) OpenMP
ARERRRRNRNRRRNRRRRRRRRNRNNND MPI
(LTI I T I
(T OpenMP [ MPI [TIT] NUMA[TITIT] OpenMP
[TTTTTTTTTITITITTT NUMA[TTIT] MPI
ERRRRNRNRNRNRNRRRRRRERERENY MPIITITITITITT NUMA
I T
mpirunIITIII1T LSB_ MCPU_HOSTS[TIT] MPI
[T T T O oo CPUIIIIO MPI/OpenMP[ITIT] MPI
(111
1. #BSuB -n [IIIT1D CPU[T]
2. [MITOTIITTIITIITI

source /fs00/software/lsf/misc/ompthreads.sh [N]
3.1 MPIO OpenMP IIIIIIIIN OMP_NUM THREADS

T T T T CPU
(LTI



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

LSB_JOBID[IT] ID
LSB_QUEUE[TIT]

LSB_JOBNAME[TTIT]

LSB_DJOB_NUMPROC[IT]]  CPU[IT]
LSB_DJOB_HOSTFILEQIIIIIIIIIIIIL

e LSB_HOSTS[IIIIIIIIIL CPUTIIIIIIIIT

e LSB_MCPU_HOSTS[ITIIIIIIIIIIIIIIL CPUTTIT

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

44 LSB_HOSTS [] LSB_MCPU_HOSTS [TTTTIIIIIILLI LSB_MCPU_HOSTS
0 LSB_HOSTS [IIIIIIT] LSB_HOSTS [[] 4096 [TI11[]
LSB_MCPU_HOSTS[]

[LITIITIN €52660 [TTTTTIITTTTIITIT



$ bsub -q e52660 ./app

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

#BSUB -q €52660

./app

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

MPI

MPITTIT mpirun [T]

M1 48[T] Intel MPI [ITIT] e5v3ib[IIIIIII

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

IITIT] 48[11 Open MPI [I11T] e5v3ib[ITITIT]

$ 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 [TTTTTTT] -n [TTTTITTTIT] cPUT]

(1110 64[1] OpenMP 1111 e7vAib[IIITIT] -t [ITTTTTTTTTIIT]

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

1 64[]] OpenMP 1111 e7v4ib[IIII1 OMP_NUM_THREADS

[LITITTIIITI



$ 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]

[T 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

NERRNNRNNRRNNRNNRNNRRRRRRNRRERRY

#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[IID  e5v4pl00ib [I]

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

(111D 40 GPU[MD  62v100ib QI  GPU-CPU [T

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






1]

Slurm

squeue --me ([] squeue -u $USER)

scontrol show job JOBID

sacct

sacct -j JOBID -1

tail -f slurm-JOBID.out

scancel JOBID

scancel -u $USER

scontrol top JOBID

scontrol hold JOBID

scontrol release JOBID

N

squeue [] sacct TTTITTITIITITTIIITIITTIITIITIIT]

PENDING (PD)

CONFIGURING (CF)

m

(@™

)

(TIITITTIITTIITT]

(ERRNRRNARNRRNRRNRRNRRNRRNRNY
n

(LTI
bpeek [TTTITTIITIITIITIT]

1T

T

RERNRNRNNRNRNRNRRERNREDD

(EARNARNARNRRNRRNRRNRRNRRNRNY
1T

Slurm [ITII110

CPU



m (@ ) 1l
RUNNING (R) I
COMPLETING (CG) I I
COMPLETED (CD) 110 O [T
FAILED (F) EERNRRRNNRNNRRNRRRNNRNED
CANCELLED (CA) IO scancel [II0J
TIMEOUT (TO) T (-t )OI
OUT_OF_MEMORY (OOM) I I OOM Killer
I
SUSPENDED (S) O T T T
(11T
NODE_FAIL (NF) O T
UNKNOWN (UN) MO
O T
scancel [I11T]
0 LSF 11110 bwait [T]T] Slurm 11 [0 Shell [TT1T] while [IT] squeue
(LITITTIIIT LTI T I
(LTI
(LTI (--wait)
wait [IT]
sbatch -W job.slurm
(LITTITTITT] job. sturm [T
[ITTTTIT] ( --dependency )
(IITTITT] B (1111 A I B [T
# 000000 A 0000 JOBID [J 10001

sbatch --dependency=afterok:10001 job B.slurm



(11 BI[IIIIN Dependency [JTIT] PENDING []1T] A [TI111 B

(CTITTTTITTT] (1T )
(LITIITITIITI Shell [TTITIIIT] (LTI (L1111 JOBID 10001
ITTTITII IO II O IIOOITId --wait []

sbatch -W --dependency=afterany:10001 --wrap="exit 0"

111 Shell [TTIT110 10001 [TTTTTITITIIIIIIIIII Shell
ITTITTITTIIT] bwait [TITIIIIIIL]

LSF

m 1l
bjobs T
bjobs -1 JOBID IIIIIIIII0
bhist IO
bhist -1 JOBID IO
bpeek JOBID IO stdout/stderr
bkill JOBID 111
btop JOBID 111110
bbot JOBID I
111
bjobs [TTTTTITITTIT]
m i

PEND T




m o

PROV [ENNNNNRRRRNNNNRRRRNNNNRRRNNE
sbatchd[TTT1T] PROVIIT]

PSUSP [T LSFOTIIIT]

RUN (LTI

USusP T LSFOTIIIT

SSUSP 00 LSFOO
DONE 11T oM

EXIT (I

UNKWN T T UNKWN
11
[T ©
(I
(EARNARNARNRRNRRNRRNRRNRRNRNY
o
(I @
NENRRNNNRRNNNERN
T T T T T
o
LTI

WAIT O T T T T IT I

ZOMBI @[ sbatchd M
bkill [TT]
11110 UNKWN[] @
RRRRNNRNRNRRNNNNN LSF
ERRRRRRRRRRRRNNE| IDIIII
em
1111 LSF[IIT] ZOMBI[IT] ZOMBI
(110
[TIT11 EXITO [0 MultiCluster
(T
I ZOMBIIIIIIIIIIIO ZOMBI
ERRRRRRARENN
ERRRRRRARENY ZOMBI
O

bwait -w "wait condition" [-t timeout]

O T I

(LITTITITITIITT bjobs[TTTTTTIT] bwait
(LTI IO ITTITT T



e -w wait_condition [TTTTTTTITIIIITIT] bsub -w [TTTTTIT]
o -t timeout [TTIIIIIIIIT] 1-525600[TTIIII1]




(LTI TITT T

(LITITITIT] LinuxTTTITITIIITIT] /test[I] /test/1[] /test/2 [IT]  /test

bgadd /testIAI0000

bsub -g /testO@ObsubO000000000C0000C0CO000C0000

[ITIT]

bjgroup /testOROOOC000000000000COOCOOCO0O

[ITIT]

bgdel /testOIANO0OC00COOCO00O00O

HENRRRNNNNRRARNNNNRE

bjobs -g /testO0@RI00OOCO0
bkill -g /test OORIIOOOOOOOOO




(T indexList = start[-end[:step]] [ITTITTITTITIT]

(LTI %l 0 %J0 %l [IITITTIT] %00 1D
(LTI IO T ] LSB_JOBINDEX

bsub -J "myArray[1-101" myJobO0#O001l60000000

bsub -J "myArray[1-10]" -i "input.%I" -o "output.%I" myJobJIRO0D0000DDOOOOO

bkill 123[1]10#0 jobid 01230000000
bkill 123[0# jobid 012300000

O T T T T T T T

(0 10 CPU

$ cat job.lsf
#BSUB -q x5650

./a.out >& 1l.out
./a.out >& 2.out
./a.out >& 3.out
./a.out >& 4.out

$ bsub < job.lsf
Job <3366369> is submitted to queue <x5650>.

[ NO CPULIIIT NLITTTTI NLITTTTT] CPU




12T
$ cat job.lsf
#BSUB -q x5650
#BSUB -n 12
( ./a.out >& l.out )&
( ./a.out >& 2.out )&
( ./a.out >& 3.out )&
( ./a.out >& 4.out )&
( ./a.out >& 5.o0ut )&
( ./a.out >& 6.out )&
( ./a.out >& 7.out )&
( ./a.out >& 8.out )&
( ./a.out >& 9.out )&
( ./a.out >& 10.out )&
( ./a.out >& 11l.out )&
( ./a.out >& 12.o0ut )
wait

$ bsub < job.lsf
Job <3366370> is submitted to queue <x5650>.

X5650[TTTTTIT]



1]

Slurm

(TTTII1] sinfo
$ sinfo
PARTITION AVAIL TIMELIMIT NODES STATE NODELIST
e5v3ib up infinite 19 alloc f01ln[01-04],f02n[04-06,13-14],f05n[05-14]
e5v3k40ib up infinite 1 idle x001
e7v4ib up infinite 1 alloc rol1
6140ib up infinite 9 alloc bO1n[01-05,08],b02n[03,05-06]
5218* up infinite 1 alloc 0003
77021ib up infinite 2 mix a[001,009]
722080tiib up infinite 3 idle g[001-003]
6330ib up infinite 3 inval n[025,027-028]
6330ib up infinite 3 mix- n[020-022]
6330ib up infinite 9 alloc n[016-019,024,026,029-031]
e PARTITION [TTTIIIIIIIIT] * [T

e AVAIL [IT1TT] up [IT1T7 down [ITITT] inact [ITIT]
e TIMELIMIT [ITTIITIIIIIIIT]

e NODES [TTTTTTTTI

e STATE [TIII11]

e NODELIST [TIIIII]

11T sinfo -p <partition>

(TTIITII1] scontrol show partition [] scontrol show partition=<name>

$ scontrol show partition e5v3ib
PartitionName=e5v3ib

AllowGroups=ALL AllowAccounts=ALL AllowQos=ALL



AllocNodes=ALL Default=NO QoS=N/A

DefaultTime=NONE DisableRootJobs=YES ExclusiveUser=NO GraceTime=0
Hidden=NO MaxNodes=UNLIMITED MaxTime=UNLIMITED MinNodes=0
MaxCPUsPerNode=UNLIMITED Nodes=f@1ln[01-04],f02n[04-06,13-14],f05n[05-14]
PriorityJobFactor=1 PriorityTier=1 RootOnly=NO ReqResv=NO0
OverSubscribe=NO OverTimeLimit=NONE PreemptMode=0FF

State=UP TotalCPUs=456 TotalNodes=19

SelectTypeParameters=NONE

DefMemPerNode=UNLIMITED MaxMemPerNode=UNLIMITED

[IT10

e PartitionName [JT1T]

e AllowGroups [TTTITIT] ALL [TT1T]

e AllowAccounts [TTT1T]

e AllowQos [T1T] QoS

e AllocNodes [TTTTIIT]

e Default [TTTIIIT]

e MaxNodes [TTTTTT] UNLIMITED [I1TT]1
e MaxTime [TTTTTT]

e Nodes [TTITITT]

e State [TII1I] UP 1111
e TotalCPUs [[] CPU [I]

e TotalNodes [TITIT]

e DefMemPerNode [TTTTIIT]
e MaxMemPerNode [TTTITIT]
e QOverSubscribe [TTTTTIIT]

(TIT110 sinfo -s
sinfo -s [TTTTITTITITITITII NODES(A/1/0/T) [T
e A[] Allocated[ITITIITI alloc [ITITIIIT] mix [TT]
e I[] Idle[III1T]
e 0[] Other[ITITTITITIIIIIIT idle [(TITIITITIITI alloc / mix
(TITTIIIIIO drain [] down[] inval[] resv[] comp[] unk[]]

e T[] TotalIITITIT

$ sinfo -s

PARTITION AVAIL TIMELIMIT NODES(A/I/0/T) NODELIST

6140ib up infinite 13/0/3/16 b01n[01-08],b02n[01-08]
5218* up infinite 1/0/0/1 0003

6330ib up infinite 13/2/1/16 n[016-031]



83a100ib

up infinite

sinfo

-N

scontrol

scontrol

scontrol

scontrol

sort -u
sinfo -

sinfo -

sinfo

sinfo -

t
t
-t
t

scontrol

[LITTIT]

1/06/0/1 mooO1

-1 # 0000000000000C0

show node # 000000000
show node <name> # (000000000

-0 show node # 00000oo

show node | grep CfgTRES | tr ',' '\n' | awk -F '[:=]"'

# [00oGPUOD

idle # 000000
alloc # 0000000
mix # (0000000
drain # 0000000

show nodes | grep CfgTRES

# [000000CCCCCoGPUd

e alloc / ALLOCATEDIIIIIIIIIITITITI
e idle [TTTITITITIT

e mix / MIXEDTITITTITTIITTTTITITIT

o mix- [TTTTTITTTTTTITITTIITTIIITTTT]
e inval / INVALIDITIIIIIIIIIIIIIIIIIIIT]
e down [JTITITIT]
e drain / DRAINEDITITIITTTTTTTTTITTIIIT]
e drng / DRAINING[IIIIIT]
e comp / COMPLETINGIIIIIIIIIIIIIIT]
e fail / FAILITIT

e maint / MAINT[IIIIIIIIIL]
e resv / RESERVED[IIIIT]
e unk / UNKNOWNI[IIIIIT

'/gres\/gpu:/ { print $2 }'

Low RealMemory(]



LSF

(T bqueues

$ bqueues

QUEUE_NAME PRIO STATUS
x7542! 50 Open:Active
e5645! 50 Open:Active
e52643tgb! 50 Open:Active
6226rib 30 Open:Active
5218 30 Open:Active
6230r 30 Open:Active

e QUEUE NAME [TT1TJ
e PRIO [(TTTTITITITIIT
e STATUS [TITIIT]

(LTI
e NJOBS [TTTTTITTITITITI
e PEND [TTTIITIITI CPUM
e RUN [TTTTTITITT] CPUT
e SUSP [TITITITT] CPU[T]
(ITITTTT bqueues -1

$ bqueues -1 e5v3ib

QUEUE: e5v3ib

-- CPU: 2*E5-2680v3, RAM: 256GB/128GB, NET: 56Gb FDR InfiniBand

Open/Closed [TTTTITIITIITIITITIITI]
Active/Inact T T TN

Open:Inact [TTTTTTTTIT]
CpPU]

24
0
8

32

MAX JL/U JL/P JL/H NJOBS PEND

0
0
0

RUN SUSP
24 0
0 0
8 0
0 0
0 ]
32 0
Open:Active



SCHEDULING POLICIES: FAIRSHARE EXCLUSIVE

FAIRSHARE QUEUES: e5v3ib e5v3ib! e7v4ib x5650ib 6140ib 62v100ib 722080tiib 72rtxib 7702ib ..
DISPATCH ORDER: QUEUE

USER SHARES: [root=, 999999] ...

SHARE_INFO FOR: e5v3ib/
USER/GROUP ~ SHARES PRIORITY STARTED RESERVED CPU TIME RUN_TIME  ADJUST GPU RUN TIME
root= 999999 202255.328 0 0 8456.5 1542 0.000 0

USERS: all ~test/
HOSTS: f01+10 f02+10 f03+10 fO4+10 fO5s+10 fO51/
RES REQ: span[ptile=24]

Maximum slot reservation time: 43200 seconds

Ushosts[O0#000000

lshosts -gpul#JI00GPUO000000

Lsload[O0#O0COOO0

Lsload -gpulJ0@O0GPUNDOO0

lsload -gpuloadJgJ0000GPUON

bhostsOO0#OOOCO

(ITIT] /fs00/reports/bjobs/ [TTTTTITTIIITITITIIT]
/fs00/reports/bjobs/bjobs.20130728070457 [T] 2013 07 28 070 04 571

bjobs -uall -w [TTITITTITTITITITTITIT]




O T T T T T T

AERRNRRRNRRNNRNNRRNRRNNRNNRRRRRREERED

(I A T
/fs00/reports/process [J

o [IITITITIITITTITITIIT]
e [ITTITTITIT] CPUMLITITTTIITTTITIT] Cpull
e [ITTITTIIT] 2] CPUID



OO T T I T T T T

Apptainer

2021 11[1] Singularity [I1111 Linux (IT11110 Apptainer[] Apptainer [(IT111TJ
Docker [TTITIIIIIT HPCIITO Apptainer [T] Singularity Image File (SIF)[] Singularity
11111 Singularity [TTT1111T] Singularity 111111
(TIITIII10 Singularity Image File (SIF)ITIITIT
[l /fs00/software/singularity-images/ [TTTITTIT] SIF[TITITITII
[ Docker Hub JTTIIIIIIII SIFIIT]
e [] Docker Hub [TT1T] apptainer build ubuntu.sif

docker://docker.nju.edu.cn/library/ubuntu
e [] NVIDIA NGC [I111] apptainer build ngc cuda.sif
docker://ngc.nju.edu.cn/nvidia/cuda

e [] docker save [TITIITIIIIT apptainer build abc.sif docker-archive://abc.tar
1. [II11110 apptainer build --fix-perms --sandbox build

docker://docker.nju.edu.cn/library/ubuntu
2. (111111 apptainer shell build/



3. [T apt make
4. (11100 exit
5. (III1D SIFITIT apptainer build abc.sif build

11T root T TTTTTTTTTITITITTITITTTId

CIIIH

0 git.nju.edu.cn[T] CI/CD [I1T] kaniko [T] Docker [IT11] CI/CD 1111 (11111

apptainer build ocr.sif docker://reg.nju.edu.cn/yaogel23/ocr

(M1 CI/CDIITII] DockerT]

[LITTTTITIT]

#BSUB -q 62v100ib
#BSUB -gpu num=4

apptainer exec --nv cuda.sif app

e --nv[[I] NVIDIA GPUs & CUDA[T]
e --bind/-B src[:dest[:opts]] [TITIIIT]

e Apptainer
e Apptainer User Guide

e Docker Hub
e NVIDIA NGC


https://git.nju.edu.cn
https://doc.nju.edu.cn/books/16790/page/cicd
https://doc.nju.edu.cn/books/16790/page/docker
https://apptainer.org/
https://apptainer.org/docs/user/latest/
https://hub.docker.com/
https://ngc.nvidia.com/

1]

AliRNNNNNENN

NERNNRNNRNRRNRNNRNRRNRNNRNERN p.nju.edu.cn
HIRRRRNNNNRARNNND (11
O T T I T T T

(ITITTIT] p.nju.edu.cn [TT1T]

curl -X POST https://p.nju.edu.cn/api/portal/vl/login -H "Content-type: application/json" -d
"{"username":"<username>", "password":"<password>"}"

curl -X POST https://p.nju.edu.cn/api/portal/vl/logout -H "Content-type: application/json" -d
I{}I

curl -s "http://p2.nju.edu.cn/portal io/login?username=<username>&password=<password>"

curl -s http://p2.nju.edu.cn/portal io/logout

AT AT conda [] pip

e mirror.nju.edu.cn[] conda[] pip [TTTTTITIITITTII
e [I11 (I TTITIIT] git[IITIT]
e [T11] (LTI



https://doc.nju.edu.cn/books/16790/page/git
https://doc.nju.edu.cn/books/357a6

https://table.nju.edu.cn/dtable/view-external-links/custom/hpc-internet/

SSH/SFTP no matching host key
type founc

SSH/SFTPIIIT] no matching host key type found. Their offer: ssh-rsa,ssh-dss [TTTTTIT]
-0 HostKeyAlgorithms=+ssh-rsa [J] ~/.ssh/config 1] HostKeyAlgorithms +ssh-rsa

1]

pip

Python[ITTTITT] rOOt[TTTITTIIT] pip install(l] -tITITTTTTIT]

cd scikit-opt-master

pip install -t $HOME .

TTTITTIITIIId ~/.bashrc[TITTITIITTITI

export PYTHONPATH=$HOME: $PYTHONPATH

1]

CPU

1. [OTTTITIT] CPUM T T T

[II1 MATLAB/Python[II] PythonIIIIIIIIIIIIIIIIIIIL OMP_NUM_THREADS []
NUMEXPR_NUM_THREADS [] OPENBLAS NUM THREADS [] MKL_NUM THREADS

HENRRNNNNNRRNNNNNRANRENY

export OMP_NUM THREADS=$LSB DJOB_NUMPROC
export NUMEXPR NUM_THREADS=$LSB_DJOB_NUMPROC
export OPENBLAS NUM THREADS=$LSB _DJOB_NUMPROC


https://table.nju.edu.cn/dtable/view-external-links/custom/hpc-internet/

export MKL _NUM THREADS=$LSB DJOB_NUMPROC

2. T CPUITT

#BSUB -R affinity[core:cpubind=core:membind=1localprefer:distribute=pack]

3. I #B8SUB -x [TTITIIT]

[T MAX(1000,MIN((30000-[11T] )/10,(20000-[I111T1 )/6))

UNKWN

HENRRRNNNNRRNNNNNNEED UNKWNTT T

1.

(TITTTITIT
2. MM T T
(IIITTITTITT

[1]

$HOME

0 /bbfs[TTITIT] $HOMEMTTTITITIITIIITITITT

[yaogel23@loginl ~]$ ln -s /bbfs$HOME cache

[yaogel23@loginl ~]$ ln -s /bbfs/scratch/$USER scratch

[yaogel23@loginl ~]$ ls -1l|grep bbfs

lrwxrwxrwx 1 yaogel23 yaoge 26 Mar 16 11:45 cache -> /bbfs/fsb/home/yaoge/yaogel23
lrwxrwxrwx 1 yaogel23 yaoge 20 Mar 16 11:45 scratch -> /bbfs/scratch/yaogel23



1]

VSCode

VSCode [] Remote-SSH TTTTTTIIITIIIIIIIIIIIL 2FATTIITIT entry
(LTI SSH

(LTI TITT T i

(LTI ip(] 210.28.xxXX.XXXIIT] login[IT]

1TTTTTTIIT] SSH 1]
1. [T

mkdir -p ~/.sshd

ssh-keygen -t rsa -f ~/.sshd/ssh _host rsa key -N ""

2. 11111 ~/.sshd/sshd _config

vim ~/.sshd/sshd config

AINRRRNNNRRRRNEND 2222 [IIT]

Port 2222

ListenAddress 0.0.0.0

HostKey ~/.sshd/ssh host rsa key
PasswordAuthentication no
ChallengeResponseAuthentication no
UsePAM yes

PrintMotd no

Subsystem sftp internal-sftp

3. I
o [LITTTITITITTITT Windows PowerShell [T1T]

type $env:USERPROFILE\.ssh\id rsa.pub

000  ED25519 111 id ed25519.pub []
o [TTTITIITN Windows PowerShell [T1T]

ssh-keygen -t rsa -b 4096 -C "[JJJ@example.com"

11 ED25519 [T] Windows PowerShell [TIT]



ssh-keygen -t rsa -b 4096 -C "[JJJ@example.com"

O
passphrase[ T T T IITTITITId

e [TTTITIITT ~/.ssh/authorized keys []

mkdir -p ~/.ssh

chmod 700 ~/.ssh

vim ~/.ssh/authorized keys # (0000000000
chmod 600 ~/.ssh/authorized_keys

chmod 755 ~ # 0000000000000

4. 1110 sshd[TT1T] debug [T}

/usr/sbin/sshd -f ~/.sshd/sshd_config

[LITITTITTT]

ss -tlnp | grep 2222

1 0.0.0.0:2222 [IIII

2(T11111]

(TITIIT11] SSH 11111 IP [TTIT1IT] IP[T1T] hostname -I [T]T]
ssh -p 2222 [00Q@210.28.XXX.XXX

(ITIIII10 SFTP[] VSCode [TIT]
sftp -P 2222 [00J@210.28.xxX.xXXX

(1111 sftp (I

3[TT] VSCode
1. 10 SSH [ITT1TT ~/.ssh/config [TTTTTTIT]

Host cluster-dev
HostName 210.28.xxX.XXX
User 0000000
Port 2222
IdentityFile ~/.ssh/id rsa # [J id_ed2551900000000

2. [] VSCode [I1]



e (1111 Remote - SSHITTTIT]

e [T1 F1 [IIIITIIIIIIMO Remote-SSH: Connect to Host...[TTTT]
cluster-dev []
e [[TT1TJ VSCode [TITITIIITT .vscode-server [TTTTITT]

¢4 11 [ VSCode [TTITITITITITITIIT sshd [] debug [TT1T]
(TTITTTTTTTTTTTIT] -d [TITTITTT] pkill -u $USER sshd
(IITTIT] sshd[TTTTTTTIIIT]

AT
o [T sshd]

ps -ef | grep sshd | grep $USER

o [ITT11TI sshd[]

pkill -u $USER sshd

([0 (IO VPN
HINNRNNRNNNRRNRRRENRRNRRRERRRENRRENNY
SHTITITIT] VSCode[] code-server]
[ SSH [[IIIIIIITIIIIIT] code-server[[TTIIIIT]

# 00000000
code-server --bind-addr 0.0.0.0:8080

(ITTIIITTO http://210.28.xxx.xxx:8080 [TTTTTIT] VSCode
(T --auth password [T]



1]

NERRNRRRNRRNNRRNRRNRRNNRRNRRNRRNRRRRRRRRREEEY

e [TT] https://mon.nju.edu.cn/hpc

e (1110 (LTITTIT] [ITITTIIT]
o [T T LI T IITTL]

o [TTITTITITIITITTT /M /00 CPuDn  GPU [IIIIIIIT]
o TTITTTIITIITITIITI IOPS [TT111]

e [T1TT CPUIIIIIIIO Ethernet [] InfiniBand[T]

e GPU[ITITTTITIIIITIIT

e [ITITIITITI

ARERNRNRNRNRNRNRNRNRNEEED 24 10

MCP

(LTITTITTITITTIIT] MCP [TI1T] MCP[ Al

e [ITI  https://mon.nju.edu.cn/hpc/mep [TTTTTTITITIITITITTI

(I  JSON[]


https://mon.nju.edu.cn/hpc
https://mon.nju.edu.cn/hpc/public-dashboards/cd8fc7e9f5ae4d92a81de71ea44c0376
https://mon.nju.edu.cn/hpc/public-dashboards/151313c211214157bfefbd246a22896f

{"mcpServers":{"grafana-hpc":{"type":"http","url":"https://mon.nju.edu.cn/hpc/mcp"}}}

(IO e-Science Center[] https://mon.nju.edu.cn/hpc/d/home[TTTITIIII1]
o [TTITIITTTI CPU [T1T1T] GPU [TIT1T] /10 /11
e [TITIIITT CPU 11117 GPU [IITIITIIIIIITI0O IOPS
(I

o [IITTTITITTITTITITITTITTTITTT]

[L1T]

e Job Scheduler[TTITIIT] CPU 1111100

11

e Parallel File System exporterTTTTIITIIIIT] IOPS[TTIIT]

11

e Node Exporter Full v2[TTTTIITI CPU/TD /O /—m /'B[
e Node Exporter Server Metrics V2[TTTIIIT]

e Node Exporter Server Simple Metrics V2[TTTTTIII CPU/T] /1T

GPU / CPU

e NVIDIA DCGM Exporter(] GPU [TTTTTTTITIT]

e Processor Counter Monitor (PCM) Dashboard[] CPU [TITTIIIIIIIIII

1]

e Infiniband[] InfiniBand [TTIT11]
e InfiniBand Exporter Overview[] IB [TTTTTITI

e InfiniBand Exporter Detailed[] IB [TIT111]
e Network device[TTTTTIIII



https://mon.nju.edu.cn/hpc/d/home
https://mon.nju.edu.cn/hpc/d/h2ewr4j082oix/job-scheduler
https://mon.nju.edu.cn/hpc/d/h2ewr4kvpdkzd/parallel-file-system-exporter
https://mon.nju.edu.cn/hpc/d/h7q273id24qzc/node-exporter-full-v2
https://mon.nju.edu.cn/hpc/d/h2ewr4jxj2m3v/node-exporter-server-metrics-v2
https://mon.nju.edu.cn/hpc/d/h2ewr4jk1zn4c/node-exporter-server-simple-metrics-v2
https://mon.nju.edu.cn/hpc/d/h2ewr4jze2bm5/nvidia-dcgm-exporter
https://mon.nju.edu.cn/hpc/d/hnt9oxugfvffb/processor-counter-monitor-pcm-dashboard
https://mon.nju.edu.cn/hpc/d/h2ewr4jrynl4s/infiniband
https://mon.nju.edu.cn/hpc/d/h98kkhy5q4sd2/infiniband-exporter-overview
https://mon.nju.edu.cn/hpc/d/hkxzczojstbv9/infiniband-exporter-detailed
https://mon.nju.edu.cn/hpc/d/hfyu22sk8v4j3/network-device

[LTTTIT]

e Infrastructure[T11T]

o [T T LI T
o [IITTITTIITIITITITT]



https://mon.nju.edu.cn/hpc/d/h2ewr4k8ijmrr/infrastructure

