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I Ei218m-Top500 2019.6 GPUZE RSP 2 BRTOPS00HE4Z 2529741

500 CERTIFICATE

The List.

SWARM - C4130/1028GAQ, Xeon E5-2640v4 10C 2.4GHz, Intel Omni-Path 100G, NVIDIA
Tesla V100 SXM2

Wuhan University, China

is ranked

among the World’'s TOP500 Supercomputers

in the 53 TOP500 List published at the ISC High Performance 2019 conference
in Frankfurt, Germany on June 24th, 2019.

Congratulations from the TOP500 Editors

Erich Strohmaier Jack Dongarra Horst Simon Martin Meuer
NERSC/Berkeley Lab University of Tennessee NERSC/Berkeley Lab Prometeus
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AHRE mpifERF

> Thought(0.0s)
H5 MPI EFEEEREUTIINEE:

1. B&XH: £ CEFP, TEES mpi.n LU,

2. 1Ak MPI IS (£ we_init EREWIGAM MPI IS,

3. SREGHIZER: {5 wp1_comm size 1 MPI_Comm_rank EREUREUHTESEANZET
HIERS.

4. FEHTZE: RIEBAERSHESHTITEEE.

5.5 MPI IM8: (8 wpI Finalize BREGEIE MPI RIS,

PITE—NE88 MPI 25 (CI1BS)
c 0

#include <mpi.h>
#include <stdio.h>

int main(int argc, char** argv) {
int world_size;

int world rank;

/] ¥tk MpT HBE
MPI_Init(NULL, NULL);

/] PHGEFE R
MPI_Comm_size(MPI_COMM_WORLD, &world size);

/1 I HERE S 5

MPI Comm rank(MPI COMM WORLD, &world rank);

,‘ 4 ii Y 4 BE DI

¥ WUHAN UNIVERSITY

Bl rootiRIG

o) > Thought(0.0s)

REEABERANEENE, HUER MBA2ABRSE root 8 sudo £UR,
RFFELER AR, BRI ATME:

1. BTN (- -prefix=fiii [ ISELRIERER, BN

BASH ]

./configure --prefix=/home/{}ff]f]/" 4 /your_directory

2. (FHEERE: NRMHTROFLEHE, BREAERRIRGERPORATIF,
RERRHTRE.

3. EHREM apt/yum % HABEZRSN CentOS R4, BEASDEREHEE
TR, TRFNEE.

WEH—THEE, JRREEPORAS
EBiE: 027-68776058

Hp#E: hpc@whu.edu.cn

Rud: http://hpc.whu.edu.cn

CITATIONS

« fagtxt [ fag.md
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ME(F) 4miB(E) EEFR(S) BBV < python

CLINE (32+) + 8OF @ &

nist_cnn.py: New File (Editable) 4 @

mnist_cnn.py > ...
v Task X 1
I A mnist SRS py torchiE R SE— ST R4S 1+ import torch

Tokens:  36.8k 4 1.0k D @ 1ske import torch.on as mn

import torch.optim as optim
I IIIII + from torchvision import datasets, transforms
10.1k 2.0k

SimpleCNN(nn.Module):

HNEEEALILZE torch # torchvision ? MNRFEE, __init_ (self):

SR EHEREF R ERAET.
v/ APl Request

The task is to train a convolutional neural network using the
MNIST dataset and PyTorch framework. The current working
directory contains only one file,
gradient_calculation.py, which does not seem related
to this task.

super(SimpleCNN, self).__init_ ()

self.convl = nn.Conv2d(1, 32, kernel_size=3)
self.conv2 = nn.Conv2d(32, 64, kernel_size=3)
self.fcl = nn.Linear(9216, 128)

self.fc2 = nn.Linear(128, 10)

forward(self, x):
torch.relu(nn.functional.max_pool2d(self.convl(x), 2))

. - . torch.relu(nn.functional.max_pool2d(self.conv2(x), 2))
Since there are no visible files or open tabs related to the -

MNIST project, | will start by creating a new Python script file X.view(-1, 9216)

to write the code for training the convolutional neural torch.relu(self.fcl(x))
network. self.fc2(x)

return x
[} Cline wants to create a new file:

mnist_cnn.py transform = transforms.Compose([
transforms.ToTensor( ),
transforms.Normalize((©.1307,), (©.3081,)
Auto-approve:

D)

Save Reject

train_dataset = datasets.MNIST(root='./data', train= , download=
test_dataset = datasets.MNIST(root='./data’, train= , download=

transform=transform)
transform=transform)

train_loader = torch.utils.data.DatalLoader(train_dataset, batch_size=64, shuffle=

+ test_loader = torch.utils.data.Dataloader(test_dataset, batch_size=1@00, shuffle=
Plan | Act

71, BI1 =44 UTF-8 CRLF {} Python & 39.1364-bit (2
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Swarm02 =3 [- —1 <
/Firemll Swarm03 Hﬂﬂﬂ Hﬂﬂﬂ l

— | typervisor [ Hypervisor | Lustre

C) Swarm-xle a— e —] 000000 ]
VM Server T
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[To0000 foauoos ]
» [ooooon foooong |
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X AKFEEEEITEE G E R o /9/home,  /projectfl/scratch=1oX:

/home /project /scratch
FRBAES e SR I

KIBRE KHBRE STRERRE
I FET AR MO EERTHE XIS TR TERTHIEH.
RRESES. W TERIAAEE B “/project/ R4t TERIASh{E B “/scratch/ZRGeNk
ZISEF'{EHQ /hqm/e\/% KS" 5|BiZznXTIBFE 5" 5|z X THAREER.
S@KS" 5IAZRKX H=x. Bt EEE “/home/& S5
TEI\J}EEF ETER. N ERTAFtEEEE “/home/ MKS/scratch™izalizn X, 1ZzoX
2 AR E ER RIS project IHITZS X, BEAE
I\, }iﬁ@ﬁ%ﬁﬁﬁ%k, HIEES

500GB

FrEERIRST R ET RERLOGELLES KErI3E,
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EERS: x86 64Z8HIAY641CentOS 7.5 Linux
RREEMFWIEE: SLURM

SHESE: Lustre

T1%E%: Intel, PGIFOIGUNZRC/C++, FortranZmi®se

FEREZE: Intel MKL

) B m @

BestiE: Singularity

T4t FTIR: Intel MPIFIOpen MPIZ, SSMPIH{TIER, STRRICPUEERT, TRABESIFSHIIRE
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Matlab, Fdtd, LAMMPS

VASP, nanodcal Quantum ATK, FDTDsolutions/Comsol, quantum espresso . nanoTACD, LAMMPS, RESCU,
gromacs, Matlab, Python and related, wannier90, igor, castep., Gaussian

Gaussian 09, bowtie, bowtie2, hisat2, samtools, bamtools, trim-galore, fastunig, cufflinks, Material Studio,
COMSOL

Blast2go, NGSQCTookit, Matlab, blast, fastqc. hista2, samtolls, bwa, trinity, trimmomatic, rsem, sra-toolkit
amber, dock6, rosetta

comsol, ansys, abquse. Rtklib, GMT, OpenFOAM, FLOWS3D, Fluent, Impulse, Mike 21, LIGGGHTS,
ABAQUS

Matlab, openmpi, VMD, LAMMPS, opencv3d, COMSOL, VASP, Materials Studio, Intel Parallel Studio XE.
pwmat

Matlab, VS2013. Maple, Fortran, Gamma, Doris, pylith, geodynamic series, comsol, GAMIT
anaconda, fortran, Matlab, netcdf, WRF/WRF-CHEM, opac

Matlab, python, Julia, fortran, GMT

JasPer, netcdf-pgi. mpich2, zlib, libpng. python, Latex, Matlab, ArcGIS, GDAL/OGR
Phonopy, VASP, LAMMPS, Materials studio, CP2K, Matlab

Matlab, Opencv, eigen, python, pytorch, tensorflow, pycharm, anaconda

comsol, LAMMPS, OCTOPUS
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IMSEETH: module

| 855718 F1EEBmodule @77 BHPL

o module avail . EEE_[H%EX{LF tzhangyi@swarmoé ~]1% module avail
T /software/modulefiles
0 Y =z d .
 module load: INEARHAIRRE Zﬂiiﬁﬂdifi.g(defaum
- caffe/pycaffe
7~fF: module load anaconda/2.7 cran/R-3.5.1(default)

dock/dock6.9
google/go/1.11.2

l{%anaconda/z.ﬁ][]ﬁ@ﬁﬁ\i%qﬂo google/go/1.12
google/tensorflow/python2.7-cpu

o . . N N le/t flow/python2.7-
« module list: E~AFEINEAYRIEERE google/tensor Flow/pythons. 6-cpu
google/tensorflow/python3.6-gpu

« module unload: EFHIIFIAE gromacs/2018.3-cpu

gromacs/2018.3-gpu
gromacs/2019.1-knl

7~ : module unload anaconda/2.7 gromacs/2019.4-gpu
gromacs/4.6.7-cpu
- N hdf5/1.10.5
¥¥anaconda/2.7 \FBFINEEDE, ndts/1.3. 10
. module help: ZEEIHS intel/intelpython/2.7

- IR NMREHARFERRERE, B1% module SSIIARIHIAY, BEMERAES
SHAETH EERTE.
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- HERIR (FHTERN)
gliE5(%: singularity build --sandbox ./ubuntu20 lammps docker://ubuntu:20.04
#Asandbox: singularity shell -w ./ubuntu20 lammps
RIBERREIRM:
apt install openmpi-bin openmpi-doc libopenmpi-dev -y
cd lammps

.Jconfigure --prefix=/opt/software/lammps --enable-shared --enable-static --
enable-fma

make -j && make install

SSIEER{%F: mpirun --allow-run-as-root -np 2 --mca btl *openib Imp g++ openmpi -in
in.lj

BHZEEE, EBEEHHISIE: singularity exec ./ubuntu20 lammps mpirun --allow-run-as-
root -np 2 --mca btl “openib Imp g++ openmpi -in in.|j

“pksingularityfg{%: singularity build ubuntu20 lammps.sif ./ubuntu20 lammps
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FEE{EAHIA myjob.sbatch
#!/bin/bash

#SBATCH --partition=hpxg

#SBATCH --nodes=1

#SBATCH --ntasks-per-node=2
#SBATCH --time=1:00:00

# INEERFaTuZRERY singularity
module load singularity/3.2.0

# Wiztin | &1

singularity exec ubuntu20_lammps.sif mpirun -np 2 --mca btl Aopenib Imp_g++_openmpi -in in.|j

ARl

sbatch myjob.sbatch
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File

—

O

¥ 0 ¢

12000000 ODRODDDODDOROOCL

Edit View Run Kernel Tabs Settings Help
File Edit View Run Kernel Tabs  Settings Help
+ r <
o/
Name -~ Last Modified

TRTTRITITOLLXL 2 years dyu

ibtop.txt 3 years ago
ibtopology.txt 3 years ago
jupyterhub_slurmspawner_103... 6 months ago
jupyterhub_slurmspawner_104... 6 months ago
Jupyterhub_slurmspawner_224... 7 days ago
jupyterhub_slurmspawner_266... seconds ago
jupyterhub_slurmspawner_837... a year ago
jupyterhub_slurmspawner_840... a year ago
jupyterhub_slurmspawner_840... a year ago
jupyterhub_slurmspawner_841... a year ago
jupyterhub_slurmspawner_850... 10 months ago
jupyterhub_slurmspawner_860... 10 months ago
jupyterhub_slurmspawner_877... 9 months ago
jupyterhub_slurmspawner_887... months ago
jupyterhub_slurmspawner_968... months ago
jupyterhub_slurmspawner_968... months ago
jupyterhub_slurmspawner_981... months ago
jupyterhub_slurmspawner_984... months ago
jupyterhub_slurmspawner_984... months ago

jupyterhub_slurmspawner_984... months ago

NN N NN D W

jupyterhub_slurmspawner_984... months ago

Ifsusage.py 3 years ago

mat_2D.ipynb a year ago

™ mat_3D.ipynb 9 months ago

-

& Launcher

B + X

[1]:

3 1% » % B

WUHAN UNIVERSITY

x Ml mat_3D.ipynb X

O [ » = C » Code ~

def createZ(x,y):

return np.sin(x) + np.cos(y)*2 - np.pi/5
import numpy as np
import matplotlib.pyplot as plt
from mpl_toolkits.mplot3d.axes3d import Axes3D
axes = plt.subplot(projection='3d")

np.linspace(-np.pi,np.pi,1ee)
np.linspace(-np.pi,np.pi,1e@)

1/, y Ak —2H P 3%
Y = np.meshgrid(x,y)
= createZ(X,Y)

NX# XX

axes.plot_surface(X,Y,Z,cmap="'summer’ ,rstride=5,cstride=5)

o
1]

plt.colorbar{p,shrink=8.5)

<matplotlib.colorbar.Colorbar at ex2b89clé6b2be:>
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Vs HERe Y S5 b MR R 5 AT A

Bt 1T i /i B

15000 -
—s—hpib-1F 5 —a—hpib-1 7
—o—Ipib2F ——hpib- 27
—i— hpib4T —i—hpib4F
- l5301FF | --m-5d530-1FH
_ 10000 - sd5302FF E --#-5d5302T
'% - l5304FF | B ) -k~ 5d530-4FTF
= _w -R4AFF | * - » -h40-1F R
= e -R402FF % - -1402F A
ol -4 -W404FH @ - & -h2404FF
™ 50004 —a—xfuson-1FF| B —s—xfusion-1F 5
——xfuson-2FH —e—xfusion2 T /7
—b—xfuson-4 T 77 —b—xfusion-4 773
04 T T T !
00 250 300 300
3
o ke 8 1kW 2kW 4kW
Hpib(16*8) 230272 | 100.00% | 371840 | 100.00% | 568448 | 100.01%
Sd530(40%4) 120000 | 191.89% | 226720 | 164.01% | 445120 | 127.72%
H240(48*4) 133056 | 173.06% | 248064 | 149.90% | 481536 | 118.06%
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| &5t hF oM @717 mHh

9.1T7T = 23 = 209.3717
i [root@p3oss0l ~]# zpool status

draid?:1d:1s5:23c = 66.3T - REEEEINEE
state: ONLINE

draid?2:2d:1s:23c = 99.97 [EUetE [rnntﬁpanyﬂ_-]# zfs list
draid?:3d:1s:23c = 99.9T | NAME STATE READ WRITE CKSUM MNAME I_I‘:.El:l AVATL REFER.  MOUNTPOIMNT
. [ pﬂuﬂ;?qj_q ONLINE o] 2] 2] .J,pﬁ1u'trp D05 158T T67E Sp3lustre
draid2:4d:1s:23c = 133T | fgatd-iﬂ-L € 3tmg E E é 2 o 321G 156T 321G /palustre/osto
- 49.Ed.1<- _ f sdb ONLINE 0 0 ) o
dr a1 dz " Sd " l"' " 23': ]'BIDT | sdc ONLIME a] s] a =] -FI—EI_LIEIUEI-
draid2:6d:1s:23c = 1337 sdd ONLINE e © o gD bytes Used  Available s
sde ONLINE 0 0 o glprojects I663_UUID 18.: 7.z ‘pr 0]
draid2:7d:1s:23c = 1427 | sdf ONLINE 0 ) o gproj e eRl 154, 2 - - a g
f sdg ONLINE ) ) o Woroj 0001 UUID 158, 4
draid2:8d:1s:23c = 1607 ' sdh ONL INE o 0 9 Moo Aea2 UID 158. ¢
sdi ONLINE 0 ] ] . T 158, ¢
dra1d2:9d:1s:23c = 145T sdj ONL INE 0 0 o ™! ety o
sdk ONLINE ) 0 G) 0] 0ee4_LLLD 158, ¢
draid?:10d:1s:23¢c = 1337 0 sdl ONLINE e o o gEPro] 0e05_LILLD 158.
sdm ONLINE ) ) o Qproj 0e06_LILID 138.¢
draid2:11d:1s:23c = 164T sdn ONL INE e o o [proj B0E7_LLUID 158, 4
. sdo ONLINE 0 0 G) 03 -0STOEEE UUID 158. 2
draid?2:12d:1s:23c = 152T sdp ONL INE 0 0 0 njec LT 158.
sdg ONLINE 0 ) ) :
draid2:13d:1s5:23¢c = 142T sdr ONL INE e o @
. sds ONLINE 0 0 o H _ -l
draid2:14d:1s:23c = 1337 § Sgt Emﬁﬁ E E E lesyste S1lze U_Edlmdl1||E Mounted on
sau j L 2 5] 2] - .4 g R ] i = X ]
draid2:15d:1s:23¢c = 125T sdv oNmE o o o = .2, ojects 1.0 29T 168 1% /projectd
: . sdw ONLINE 0 0 0 — : b~ e
draid?:16d:1s:23c = 178T § cache
. nvmetn1 ONLINE 0 0 o |
draid?2:17d:1s:23c = 168T spares
. L draid2-9-0 AVAIL
draid?:18d:1s:23c = 160T 2
. ~ errors: Mo krmn'n ddtd errors
draid2:19d:1s5:23¢c = 1527 ~—=p— T 14 15 16 17
draid2:20d:1s:23c = 145T idle

draid2:21d:0s:23c = 145T

draidl:22d:0s:23c = 145T L EEE—
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Type to search

15:30 7 m e
e O s
E2 {sE FHRTAYEEIN (@ BRRFEBRAP2H2N ) g =
PP SR ©osAEl 0
. RABEAPEEEAR Linux/Unix RAFRENG 18 3% X 4Bl E TR HY

FEVETE - 2R
« TEMBREERES Linux EI50R, NS CRIEK L

7R -ERE1E

PENVESTE - 38 BREFI
« BOERE HES, TESMEMHEERES. BIENERE N . o
R AR T Al e R B ERIFRNAF
o . BAEE BN DB ESREFRSELTER, SR8 S = Mpif90
Y RIS T & Mmp
MPIEFRIFAIES T EEIRE 13:26
LA - BINASHEATSAERR, ERARENAREEEE O KEPR-FEA
> BT ERER . BNAFHEATHEEF, AMEREMAR, BSEERNAS &5
> IR iRA BERF Rt -T2 -
« FEENAERNAF, SEREFEERRARERMEN VP 1:57
RA BB ERIZRNRTR
Published with GitBook mpif90
WiREF

. . . @BEBRFFMN-HBEE 2
{32450, ssi FUER, APEILMERSE ssq NBIE iR I, (BB A REIR?
« Linux B OpenSSH EF g
« MacOS B SSH ZFin 14:09
o PuTTy
« MobaXterm
« WinSCP
¢ SecureCRT

« Xmanager

fﬁﬁﬁ SSH %Fﬂ”‘&}ﬁﬁ%ﬁ‘ﬂﬁi*ﬁﬁ swarm.whu.edu.cn

Ay

SRl iFEy, HBMRME, WilE




| iETER-BAER N it F BE P

¥ WUHAN UNIVERSITY

P Ea%. 6889 HH, #T908, 245981

g 3| mad G 1] SAFEE, 0%
HLEL
e

IR i
'J_“H'Tr/u, Z 7o

GNSSH I, 2%
W 22225, 3%
BEAMIAR) FH 7, 3%
2528, 3%
SR ;

TEIRAEBR, 3%

KHL2E R, 13% 20244F 3 KFSCIR X357

WA, 12%

SCI-3/4 % r: 12%

LR 3% Mez=Bx, 9%

AERNE, 4%

a2, 4%

HLAE 52 B%, 4%
THEHLEBE, 6% 23

LB, 9%

H>
(=2
@

KIEE, 7% mSCI-1 = SCl-2  SCI-3/4 K% C»



| EtER-tRLER @ i% % BEDI
EER2024F EZR((EABRE (BI1051180%AEH)
Fs B HEES | sk
1 TKF7K B, e 13,649,464 19.22%
2 IR FE SRR F R 12,269,797 17.28%
3 T EHLF 7,912,530 11.14%
4 EzS5nFRIZEFER 7,560,680 10.65%
5 N N SHMZE R 3,977,292 5.60%
6 MBI EETHEERE AN 3,829,298 5.39%
7 HFES 5 FRE 3,061,008 4.31%
8 1= BAE B T2k 3,008,241 4.24%
9 T ARERIEZEFR 2,431,288 3.42%
10 225 Roe 2,247,712 3.17%




G 3 1%+ # e

Wpl® WUHAN UNIVERSITY

) iZ TR0

BEPUITERIE/RHRE/1E3GHFERER

2017 3200

2018 3558 0 23 26 16 65 16 1259

2019 3605 42 37 36 24 97 43 3799

2020 3571 128 79 69 20 168 37 3160

2021 4427 175 Ll 79 34 212 38 6480

2022 4892 158 74 63 49 186 39 19363
2023 5178 188 177 60 43 280 24 4581

2024 5524 169 189 75 93 357 40 5000+

ait 33955 860 680 422 390 1492 248 44284



) M

Dissociation energy (eV)

Central position

07 14 21

Reaction coordinate (A)

Bridge position

. an® O
\\
— s I ) i |
N ;
it o :
Eﬁ/ L —
2 4 6 8
YD (%)

Energy (eV)

Q

Dissocation energy (eV)

)3 1%+ F BEd)

¥ WUHAN UNIVERSITY

4 —
______________________________ a9\
1958 ==
() —
Bridge position .
", 1 L =
0.0 08 16 24 32
Reaction coordinate (A)
5
Bridge position

2 4 6 8
Strain (%)

S/SE I (Nature 579, 229 (2020) )(3% 75 ZE 4H 1 i)



R~

2 30 1% + F BEdi

WUHAN UNIVERSITY

Zigzag direction

This work @ 100 100% Zgtag
3
L %
L 50
L g
325
F P ’
Y . A e ‘f“‘ié‘ Ve LS LSS
GNR length (um) e,\ <« do L%

GNR length (um)

1 9 i_ 16
800 90 g -9
Zazeg On surtace 1
geo & ug
00 3 h 18om 3 £
2 30 z oo — £ 9 b
£ o [ L §
3 200 0 ~ ] ®
© 0" 10" 20" 30 -0.01 £ i
Chiral angle 0 15 30 45 50 -03 4
100 Position (nm)
i £
| 0
o= Baader-— ~ . ~ .
0 5 10" 15° 200 25° 307 =%°  0°  30° 60" 90
Chiral angle Twist angle ¢,

AT BT K A KWL (Nature volume 628, pages758—764 (2024)) (K PH A AR 2H $214)



)3 1%+ % BEDI

¥ WUHAN UNIVERSITY

) R

\.‘"

N

) =
y
&

-

4%_’

%~ PBOs/CSA

g 9% Progressive S
>’ ~ 2. ,‘{ 3 Y
m"g 7"/ bath >SN stretching g & Benaication
Hydro F-CNTF " PBO-CNTF D-PBO-CNTF
® S
Hydrogen ion Hydrogen bonding
E Strength (0.001 s, GPa)
10

@ & <
°E “E
H = - o3
(@) E =@
2=8 Ba @
Q n'? S.-3
€ o Oa
g2 S £
= -8

—m—Kevlar fibers - V//| | —a—PBO-CNTFs

—e—PBO fibers —v— D-PBO-CNTFs

16 200
Dynamic strength Toughness
(1400 s, GPa)  (0.001 s', MU m)

TR 4K & 1] 4411 (Science Vol 384, Issue 6702(2024))(15: Bk 40 32 44E)



D it
4 F BRI




—Rk= &7 it~ 4 BEpiI

FRAE
REMAEIRANTF

L. LR/ REREIE
SERHIRE . it/ SerhigE
FaiEE: CPU/GPU/EE

CPU: arm/c86
GPU: *pu



SENSE S 1 L0

g WUHAN UNIVERSITY

A O ATE TERE TS C O AR
A B A SR EE 5

“
—

P
-
=
-
-
-
-
T
-
-
-
’-
——
-_—

il

=3

AR

B S
e -

-

£ '
805 cB seea teecmsseteet sesee

11

. AT

TG ”
Wikl

TN A
s [
v



