


n [T [0 I -[11 1o  OIm (11
Hostname IP

loginl 10.1.0.101

login9 10.1.0.109

1. I

2. 1111

Web

5. Web[IIIIT] xfwd[ITT11] sshITIT] sftp

SSH

2. Username: [T1T111] 0 111 /I1T] IP/self[TT111]
111 yaoge/10.1.0.109/self]

SFTP

CentOS 7

Rocky 9

yaoge[I[I1]

os

login9


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

2. Username: [TT1111] /111 IP/self[TT111] yaoge[l11T] login91T]
yaoge/10.1.0.109/self[]

3. MM T T T T T
4. 11 passwd [T 8
ERNNRNRRNRRNRNRRNRNNRNRRNRRRRNERNED

VPN

VPN

1. I [II1] VPN
2. 1101  VPNIIIIT T

eScience VPN

.00 (M )M (English)ITIITT] VPN 111
1 cm.yaogel23.cn

. [0 4433

(T

(IIII110 VPN[I] eScience[IIIT]

GoR W e

1. SFTPOD  SFTPOITITIITITIITIIIIIT

2. ZMODEM[ITITITIT] rz[I111] SZ[TTTTITTTIIIIIIIT]
3. MM
4
5

- [IITITIITITTITT]
. (T

OO T



https://vpn.nju.edu.cn
https://itsc.nju.edu.cn/21601/list.htm
https://www.hillstonenet.com.cn/support-and-training/hillstone-secure-connect/
https://www.hillstonenet.com/more/services/product-downloads/

I -[TTT]

(11T stor.nju.edu.cn[ITTITTTTITIT (1o o [ -1 0 FTPO SFTP
I O (L]

e [T
e [I1 ~/stor_passwd[IT]

1T

[INRRNRNRRNRNERNRRERNRREEND 11T

e [TT1T] touch ~/stor passwd

e [TT1T] cat ~/stor _passwd

e 11110 > ~/stor_passwd

e 1111 rm ~/stor_passwd
[TTTTTITT I I I I o oo oaaeTTaT echo ok > ~/stor_passwd
(LTI

extd/XFS/exFAT T

e [TIITITI ext4/XFS [] Linux[TT11TT Windows[] WSL(Windows Subsystem for
Linux)TTIII1O

e exFAT [IIIIIII] Windows [] Linux
ERENNNERRNNNRERRNNRRRRENNRNRRENY



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

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



O T I T I T T T T

LSF

(LIT] bsub [ITTTTTTTTTIITI bsub
O T I T T

bsub [TT]

bsub [options] command [arguments]
e [options] [J bsub [JTTTTITIIT] CPUT]

o command [JTTITIIT] MPI [TTTI111 mpirun [T
e [arguments] [TTTTTIT]

a4 [TITITTTT] e5v3ib [T111] 24[T1 MPI 111

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

bsub < jobfile

jobfile [I1TJ shell (TTITTIITIITIITIITIIOTIIId



#BSUB [options]

command [arguments]

111 #BSUB [TTT1T] bsub [TTTTTTTITITIT]

a4 [TTTTTITT] e5v3ib 1111 A8[TTITTITTIITITY MgSiO3
(LTI out [TTTTTITTT] err [J Intel MPI [T111] 0

$ cat job.lsf

#BSUB -q e5v3ib

#BSUB -n 48

#BSUB -J MgSiO3

#BSUB -0 out

#BSUB -e err

module load ips/2018u4

mpirun ./app

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

(LTITITIT]

$ 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 [1T]

e -J job name [TT1T]

1111

e -n min tasks[,max tasks] [TT11] CPU[TIIITIIIO -n 4011 4~8[11] -n 4,8
e -m (OO OO
bmgroup [TITTITIIITIL hostname/hostgroup [TTTTTITITT] !
(TIIII11 +[num] [(TTITTIIIITII c04n01 [J c04n02 [I] -m "c04no1

c04n02" [T1111 fO1n01~nO3[IIIIIT] fO1nO1IID] fO1n02 -m "f01n01+2
f01n02+1 fO1nO3" []




e -R "res_req"

T T O T O OO -R
largemem
e -R "select[hname!=host namel" [IT] host_name[ITTTITTIIIITIT] &&[TIT]
-R "select[hname!=x001 && hname!=x002]" [[] XO001[] x002[T]
o X [TTTTTITTITTITTIITI I IIIqaTaTTd
e -W [hour:Iminute [TTTTTTITITIIITIIT] kill
CPU[T]

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

[T

« -r T
« -0 "exit_code [exit_code ...]* [T
all[TTIII ~ [T

111

o -IT
ARENNRERRENNRRRRNNRRRRENNRRRRENNRRRRNNNRNEEY
(110

e -K[IITIIIITIT]

e -i input file [T1TITT]
e -0 output file [TTITIT]
e -e error_file [ITITITIT]

o [TTTITIITIITIIT %] [T11] JOBID[ITITT] -o[] -oo
(T output_%J [TTTTTTTITIT] -0 /dev/null

GPU []

(LITIT1] -gpu [TTTTTT] GPU I GPU[ CPU
(I GPU [IITIIIIT] 80 GPU[ 400 CPUMIN 20 GPU[IOD 100 CPU
(I

-gpu [ITITT] IIIT num=1:mode=shared:mps=no:j exclusive=yes [TTTTTT]

e num=number [TTTTIT] GPU[TT]


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

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

e mps=yes | no [IT11T] Nvidia Multi-Process Service (MPS)[TT] MPS
OO GPUITD MPSOITITIM CUDA Context
(LITIT1T] GPUT

e aff=yes | no [ITTITIIIT] GPU-CPU [TTIIIIIIIDO -R
affinity[core:cpubind=core:membind=localprefer:distribute=pack] [TTT1T] GPU-CPU
(111

(T T T T T T T LT T IO
1] bsub [IT1T] -w 'dependency_expression'

e -w 'done(job ID | "job name")' [II] job_ID[] job_name [TTTTTIT] DONE
(11T 0

e -w 'ended(job ID | "job name") '[II] job_ ID[J job_name [TTTTTTITIT] EXIT[]
DONE

o [III10 && (AND)T || (OR)] ! (NOT)

o [TTTTTITTTITIIIT 1T

(LTITIT] (111

MPI/OpenMP [I1]

OpenMP (Open Multi-Processing) (TTTTTTTITTTITTTIITIIIIT MPI (Message

Passing Interface) OpenMP

MPI
HERNNNNRRRRRRRRRRNEED OpenMP [J MPI [T1T1 NUMATTTT] OpenMP
[TTTTTIITITTTITTTd NUMA[ITIT] MPI
(T T TITITIT MPIIIITITITITIIT] NUMA
(T
mpirunITTTIT11T LSB_MCPU_HOSTSTIT] MPI
[ERRRRRRNEENNNNRRRRREEND CPUIIIT] MPI/OpenMP[ITIT] MPI
(111

1. #BSuB -n [IITI1T0 CPU


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

2. M

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

3. [0 MPIII] OpenMP [IIITIIIIIT OMP_NUM_THREADS
T T CPU
(O

LSB_JOBID[I]] ID
LSB_QUEUETIT]

LSB_JOBNAME[TTIT]

LSB_DJOB_NUMPROC[IIT]  CPU[T]
LSB_DJOB_HOSTFILETIIIIIIIIIIIL

LSB_HOSTS[IIIIIIIII] CPUTTIIIIIIID
LSB_MCPU_HOSTS[ITIIIIIIIIIIIIIIL] CPUIIN

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

node?

44 LSB_HOSTS [] LSB_MCPU_HOSTS [TTTTIIIIIIIIL LSB_MCPU_HOSTS
0 LSB_HOSTS [ITIIII[] LSB_HOSTS [[] 4096 [TI11[]
LSB_MCPU_HOSTS[]




(LITITTTT] €52660 [T

$ bsub -q 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

MPI[ITTIT] mpirun []]

11T 48[11 Intel MPI [IT10 e5v3ib[TTTITIT]

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

(ITIT] 48[]] Open MPI [IT1T] 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 [TTITT1T] -n [TTTTTTITIT] CPU[T]

[T 64{1] OpenMP [ITIT] e7vAib[IIITIT] -nt [T

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

11110 64[]] OpenMP 11117 e7Vv4ib[IIIII1T OMP_NUM THREADS
(LTI

$ 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 MPIOO 6 OpenMPT]

[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

ARERNRNRNRNRNRNRNRNERERRRRREREEY

#BSUB -q 6140ib

#BSUB -n 72

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

mpirun ./openmx -nt 6



GPU

I 10 GPU[IID]  e5v4pl00ib [T]

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

[T 40 GPUMID  62v100ib (I  GPU-CPU [T

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

Slurm

[0 Slurm [I] sbatch [TIIIIIIIL srun
ARRNNNRRRRRNRRRRNNRRRRENNRRRREN]

Slurm [TT1T1]

(sbatch)

sbatch [JTITTTIIITTTIIO IO IIITTT
Slurm [QTOTTITIITITIT]

sbatch job.slurm

[ITTIT] Slurm 110 1D

sbatch [TTTTITIIITI job.slurm [TTTTTTITTITTTTITILLI

#!/bin/bash
#SBATCH [options]

command [arguments]

1 #SBATCH [ITI11T0 Slurm

sbatch [I1T]



[TIT] shatch [T1T] MPI 1117

$ cat job.slurm

#!/bin/bash

#SBATCH -p Partition # 0000
#SBATCH -J MyMPIJob # 0000
#SBATCH -N 2 # (00 2 000

#SBATCH --ntasks-per-node=24 # 00000 24 O taskOMPI rank[

#SBATCH -0 output %j.log # 000000 (sj QOOO0g Job ID)
#SBATCH -e error _%j.log # 00000

module load <MPI[[>

srun ./app

$ sbatch job.slurm
Submitted batch job 3207099

(srun)

srun [TTTTTTTITTTITII0 --pty [ILLITITTIITTITTIOT

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

T T sbatch --wrap []

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

[T sbatch/srun []

e -p, --partition=partition_name [TTTTTTTTIIITIT]
e -J, --job-name=job name [TTTTTIT]
e -t, --time=[days-]hours:minutes:seconds [TTTTTTTITIITIITIIT] kill[]

o 11 -t 10 (10[q] ), -t 02:30:00 (2[]] 30[]), -t 1-00:00:00 (1[])[



[T

0 Slurm ITITI10 “0  (Task/3 )"0 “CPU] (CPU Core/(TI )"0

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

e -n, --ntasks=num [T]]]T] LL1T] LLITT] MPI [TTTTTITIT] - -Cpus-per-task
(IITTTTIT] 1[0 CPU[II]

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

e -c, --cpus-per-task=num [] [TTIIIT] CPU [IT] TIIIIIIIIIO OpenMP
(TIIII11 CPU[J] = ntasks X cpus-per-task/[]

o --mem=<size>[K|M|G|T] [LITTTITIITTI]I - -mem=16G
(T killQd

e --mem-per-cpu=MB [[]T] CPU [III110

e [II1 MPITITI] cpus-per-task [IT]  1[I1] OpenMP [TTITITITIIT -C[]

[TITIT]

e -w, --nodelist=host list [TTTTTTTTTITITTTIITIITIOTIT -w
"node01,node02" [T]

e -x, --exclude=host list [JITTTIITTTITITII

e -C, --constraint=features [TTTTTTIITIIIIIIT] CPU [II1I11D -C
largemem ]

e --exclusive

O I T T

e -0, --output=filename [[TTTTTTTTIT] %i [ IDIIIT]

slurm-%j.out []
e -e, --error=filename [TTTTTITIT]
e -W, --wait [TTTTTTITIITIITITTIIIIT]

(TITTITIIIITIIIn -d, --dependency=dependency expression [TTTTITIT]
e -d afterok:job_ID [TTTTTIT] job_ID [M1] [IITI (T1T] O[ITIIT
e -d afternotok:job ID [TTTITIT] job ID [T1] [II1] [[TT1] 0

(T
e -d afterany:job_ID [[]] job_ID [TTTTITITITITITTITIT
e [[TITITIIIITI , [T ?




GPU [1T]

(0 GPU IIIIIIIIIIT] GPU I  [IIIIIIT GPU
(LI CPU I [T CPU 11T
e --gres=gpu:number [JTTTIT] number [] GPU[]
e --gpus=number [TTTTIT] GPU 1]
e --gpus-per-node=number [TTTTI1T] GPU 111
(110 4[] GPU[]

#!/bin/bash
#SBATCH -p gpu part

#SBATCH -N 1

#SBATCH --gres=gpu:4 # [0 4 [0 GPU

#SBATCH -c 16 # 00 4 00000OO 16 O CPU QOO0O0OOO
#SBATCH - -mem=64G # (00000

srun python train.py



1]
LSF

bjobs

bjobs -1 JOBID

bhist

bhist -1 JOBID

bpeek JOBID

bkill JOBID

btop JOBID

bbot JOBID

bjobs [TTTTITTITITI]

PEND

PROV

PSUSP

RUN

USUSP

SSUSP

IO stdout/stderr

NERRNARNANNRRNRNNEND

[ENNERNRRRRNNNNRRRRNNNNNERNEE
sbatchd[TTT1T] PROV[IT]

T LSFOTITT

(I

T LSFOTITT

011 LSFIO



DONE 1 oI

EXIT (ITITIIT

UNKWN T UNKWN
I
(NEARNARNANNRRNRNND @
ERRRNNRENEN
T T T T T
o
LTI @
NERRRNRNRRNRERRN
T T T
o
(LTI

WAIT O T T T T I

ZOMBI @[ sbatchd I
bkill [TT]
IIT1T] UNKWN[ @
O LSF
T I DO
em
(LI LSFIITI]  ZOMBII[] ZOMBI
T
1111 EXITO [IJ MultiCluster
T
00 ZOMBIIIIIIIIIIID ZOMBI
T
I ZOMBI
T

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

O T T I

(ITTTIITITTIT] bjobs[TTIITITT] bwait
e -w wait_condition [TTTTTTITTITTIIIT] bsub -w [TTTITIT]
e -t timeout [TTTIIIITIIT] 1-525600[ I

Slurm



m

squeue --me ([J 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

squeue [] sacct [TTTITTITITIITTTIOTIOOTIOITI0OI0TI0

M (@

PENDING (PD)

CONFIGURING (CF)

RUNNING (R)
COMPLETING (CG)
COMPLETED (CD)
FAILED (F)
CANCELLED (CA)
TIMEOUT (TO)

OUT_OF_MEMORY (OOM)

)

NENRRNRNRRNNERRRN

T T T T T
0

(T

(EARNARNANNRRNRNNRRNRNNERD
NERRRNNRERN

NENRRNRNRRNNNERN
bpeek [TTTITTIITITTIITIT]

I

(NERRNRRNARNRRNRRNRRNRRNRRNNNY
(I

(LTI

I T I

T T T
1

(T

T T

111 O M

(NERRNRRNARNRRNANNRRNNNED

NENRRNRNNRNNNRRRN
NERRRNNRRRNNNERN

T T
0

CPU

Slurm [II1111

scancel [IITJ
( -t )11

OOM Killer



m (@ ) 0

SUSPENDED (S) T T T

IRNNRNN
NODE_FAIL (NF) MM
UNKNOWN (UN) O T T T I T
(ENNNNNRRRNNNNNRRRRNRENED
scancel [11T]
0 LSF 11110 bwait [T1T] Slurm 11 [0 Shell [TT1T] while [TT] squeue
(LTI (T
[ITTIT] (--wait)
OO OO O OO O O OO W, -
wait [IT]
sbatch -W job.slurm
(LTI job.slurm [T
[LTTTTIT] (--dependency)
[(LTTITITI B 111 A I B I
# 000000 A 0OO0 JOBID [J 10001
sbatch --dependency=afterok:10001 job B.slurm
(0 BOIIIIm Dependency [IIT1] PENDING [TT1T] A 1111 B
(LTI
(LTTITITITIT] Shell (T (LTTITITIT] (111 JOBID 10001
T OO --wait []

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



gy Shell ITITI1T] 10001 [T Shell
[TTTTTTTITITTTTd bwait [[TTTTTTIII]




(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]

(LITTIT]

$ bqueues
QUEUE NAME
X7542!
e5645!
e52643tgb!
6226rib
5218
6230r

bqueues

PRIO

50
50
50

30
30
30

e QUEUE_NAME [TT1T]
e PRIO [(TTTTTTITITIIT]
e STATUS [TTI1T]

Active/Inact [T

STATUS

Open
Open
Open

Open:

Open
Open

Open/Closed [TTTTTTTTITTTTTITTITIITI

:Active
:Active

:Active

Active

:Active

:Active

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

{ITTTI
e NJOBS [TTTTITTTTITIIT]
e PEND [TTIIIIIIL
e RUN [TITTTITTT]
e SUSP [TTIIIIIT

[LITIITIT

$ bqueues -1 e5v3ib

bqueues -1

QUEUE: e5v3ib

-- CPU:

SCHEDULING POLICIES:

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

Open:Inact [TTTTTTTTIT
CPU[T]

FAIRSHARE EXCLUSIVE

CPU[T]
CPUT]
CpPU]

24
0
8

32

0
0
0

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



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

UshostsO00#000000

lshosts -gpul@AN0O0GPUOOO00NO0

LsloadO00#O0C0000O

Lsload -gpul0@00GPUOOO0

1sload -gpuloadJgI0000GPUOO

bhostsO00#OO0C0

(ITIT] /fs00/reports/bjobs/ [TTTTTITTIIITITITIIT]
/fs00/reports/bjobs/bjobs.20130728070457 [T] 2013[] 07 28 070 04 57T

bjobs -uall -w [TTTTITTITTITITITTITIT]




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 111 apptainer build ngc cuda.sif

docker://ngc.nju.edu.cn/nvidia/cuda

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

docker://docker.nju.edu.cn/library/ubuntu
2. [TII111 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]

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

ITTITIT Cl/CDITT] Docker[T]

[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

I 11101

apptainer


https://git.nju.edu.cn
https://docs.gitlab.com/ee/ci/docker/using_kaniko.html
https://doc.nju.edu.cn/books/16790/page/cicddocker
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



