1 B4R

NAMD 2—1MATEWKD FARUED FINPIZFRIF TG | 3235 Charmm, Namd F1 Amber
FEi 8% . BEE lllinois KEEYMIERINTENRREGTA , EEFAESRRID FNNEH
1772 , BI528F Charm++37H47, BRI NAMD E3755E GPU INiEss ERYZEE. NAMD BE3FER
RAREHTITERED | BT 7 A LT MRS LA THE | WESEE=1A1MRFIIKSD

FRFHITHENL, NAMD JEASEILASRE &SR : http://www.ks.uiuc.edu/Research/namd/

2 BRAG(KER

Fortran90 #i% : BAFRFEETH GCC fmiFas ;
EAYSRE FFTW3 803 FF © fftw3 , JmiFEAd0--enable-float 151X ;
GPU 553 CUDA ¥R&f) ;

KB TR AR ETHRES

tcl-8.5.7-6.e16.x86 64
tcl-devel-8.5.7-6.e16.x86 64
numactl-devel-2.0.7-6.e16.x86_64

EMEZSE : Ubuntu 16.04

e
3 TIRT!

3.1 CUDA

Z| https://developer.nvidia.com/cuda-downloads FETNIRIER SR cuda L2EE, FEEHT:

chmod +x cuda 9.0.176 384.81 linux.run #EZEGIHITIR
sudo sh cuda 9.0.176 384.81 linux.run

RERIEEIRTAN RGN | AUHEIARE, $ERESEILSE CUDA9 B
EF.
FETE

cat /etc/profile.d/cuda-env.sh


https://developer.nvidia.com/cuda-downloads

export PATH=/usr/local/cuda/bin:S$SPATH
export LD LIBRARY PATH=/usr/local/cuda/lib64:S$LD LIBRARY PATH
export C_ INCLUDE PATH=/usr/local/cuda/include: $C_INCLUDE PATH

4 NAMD #miFFliEtT

T NAMD 2.1.3 3244
£ NAMD B Musa LI , #HZ0T

http://www.ks.uiuc.edu/Research/namd/2.13/features.html

1£ release note 1 , MMBTIZHRAR) NAMD —LEE045E |, =T download site BIEi#ENTEIIE , ;T

SRR &,

Ready for Testing

The following features will be released in NAMD 2 13. but are available now in the nightly bulld version on lhnese fesiures are documented in the Nightly Build User’s Guide (online or 1.8M PDF) and release notes.
GPU-accelerated simulations less limited by CPU performance

Contributed by Antti-Pekka Hynninen. Bonded forces and exclusions are now officaded to the GPU by default. (May be disabled with "bondedCUDA 0°. Note that this is a bit flag so default is “bondedCUDA 255", setting "bondedCUDA 1° will offioad enly
bonds, nat angles, dinedrals, etc ) Removes all load-balanced work from the CPU, leaving enly integration and optional features. The only benefit is for machines that were limited by CPU performance, so & high-end dual-socket workstation with an older
GPU may see no benefit, while a single-socket desktop with the latest 1080 Ti will see the most

Improved GPU-accelerated performance for non-orthogonal cells

The "useCUDAZ" and "usePMECUDA" kemels introduced in NAMD 2 12 now also support non-orthogonal periodic cells

Gaussian accelerated MD (GaMD)

Contributed by Andrew Pang and Yi Wang

Collective variables module improvements

Contributed by Giacomo Fiorin and Jerome Henin

IMDignoreForces option for QwikMD

Blocks steering forces while still allowing pause/resumelexit commands

Various psfgen improvements

When reading topology files, recognize READ statements even if previous END statement is missing, and wam and ignare on seif and duplicate bonds. For topology file PRES (patch) entries support ATOM record with name but no type or charge to
specify subsequent atom insertion order. Extend segment command to query charge

Preliminary support for billion-atom systems

Fixed 32-bit integer overflows in psfgen, structure compression (takes 2 hours), and memopt build. Minimally tested on 10x10x10 grid of STMV with IdBalancer none.
Update to Charm++ 6.8.2

Various bug fixes and performance enhancements

Require CUDA 8.0 or greater, Kepler or newer GPUs

Includes kernels compiled for Kepler, Maxwell, and Pascal GPUs. Support for Fermi GPUs was dropped in NAMD 2.12.

4.1 multicore CUDA kR=i##l NAMD aJ#i173 {4

A I7E NAMD BM TE 2.13 BRAR] multicore CUDA hx NAMD , FEGEEHENT

http://www.ks.uiuc.edu/Development/Download/download.cgi

a5 Linux-x86_64-multicore-CUDA (NVIDIA CUDA acceleration) Bl 8] &,
BT 2.1.3 MRASHY Linux-x86_64-multicore-CUDA 27E CUDA 8.0 NmiZi T HIT304 | 7N
EITFAEME CUDA 8.0 , JLIERIZT , MREESHNRA , SENEBHEERE , F8ETENR


http://www.ks.uiuc.edu/Research/namd/2.13/features.html
http://www.ks.uiuc.edu/Development/Download/download.cgi

*73i%

4.2 $R1E GPU lR NAMD

f#IE48 NAMD :
tar xvf NAMD_Git-2018-04-06_Source.tar.gz #ItESA4SERRA tar |, iR 8 gz a8k , AWSED xvf, &
ZE=5 xovf,

NAMD [F45X 4 E Charm , PREEREE :

cd NAMD_Git-2018-04-06_Source

tar xvf charm-6.8.2.tar

TEFFLEMEE
& TCL ] FFTW , FEBEEUT ;

wget http://www.ks.uiuc.edu/Research/namd/libraries/fftw-linux-x86 64.tar.gz
wget http://www.ks.uiuc.edu/Research/namd/libraries/tcl8.5.9-linux-x86 64.tar.gz
wget http://www.ks.uiuc.edu/Research/namd/libraries/tcl8.5.9-linux-x86 64-threaded.tar.gz

RRmSUT -

tar xzf fftw-linux-x86_64.tar.gz

mv linux-x86 64 fftw

tar xzf tel*-linux-x86_64.tar.gz

tar xzf tcl*-linux-x86_64-threaded.tar.gz

mv tcl*-linux-x86 64 tcl

mv tcl*-linux-x86_64-threaded tcl-threaded

4.2.1 4mig charm++FH1TEE

® charm++¥gi%E

tar xvf charm-6.8.2.tar
cd charm-6.8.2/
/build charm++ verbs-linux-x86 64 gcc smp --with-production #53#HIITEED



./build charm++ multicore-linux64 gcc --with-production #B 3551 multicore &z
XEIEEIRE gec miEe , BALMFERRRIESS , 2 icc , B LEAVHS MY gec BRI icc B
q,
4.2.2 4miE GPU R NAMD EiEF

® ERmIERISE

SNERImIF AT RIET

.Jconfig Linux-x86 64-g++ --charm-arch multicore-linux64-gcc --with-cuda --cuda-prefix
/usr/local/cuda
cd Linux-x86_64-g++/

make

NRImFES T RFH TR

.Jconfig Linux-x86_64-g++ --charm-arch verbs-linux-x86_64-smp-gcc --with-cuda --cuda-
prefix /usr/local/cuda
cd Linux-x86_64-g++/

make

® THAmIFER

make  #RIFSERESER charmrun , namd2 Z3744,

4.3 NAMD EJF NGC Docker T3

7£ NVIDIA GPU Cloud ( NGC ) & , 82 Namd B9 docker $5(&314 , TJLABEETZ , &\ Linux
docker B ATLAE,



T NGC

<« C | @ Secure | https;//ngc.nvidia.com/signin/email

<A NVIDIA. GPU CLOUD

Sign In 0)

EMAIL

Please enter your email address

EEEMER :
< NVIDIA. GPU CLOUD
DEEP LEARNING EVERYWHERE, FOR EVERYONE
Sign Up ®
NAME ROLE
Please enter your full name Please select your job role e
COMPANY INDUSTRY
Please enter your company or organization Please select your industry Y
EMAIL COUNTRY
Please enter your email address Please select your country v

[] 1agree to the NVIDIA ACCOUNT TERMS OF USE

[ | By obtaining any third party software containers through NGC, | agree that NVIDIA will share
my registration information with such third party software providers, who may use my
information as permitted by their privacy policies.

[] Send me NVIDIA GPU Cloud updates and enterprise news

Cancel




BR NGC EH

M NGC 5 , ERNGC ER , iAILABZEI TEAFFFERY HPC Apps BY docker image %,

Repositaories
nvidia .
caffe
caffe2

cntk

cuda
digits
mxnet
pytorch
tensorflow
tensorrt
theano

torch
hpc .
candle
gamess
gromacs

lammps

lattice-microbes

namd

relion

vmd

nvidia-hpcvis -

Docker image &

hpc/namda

docker pull nver.ic/hpc/namd:2.12-171025

NAMD

NAMD is a parallel molecular dynamics code designed for high-performance simulation of large biomolecular
systems. NAMD uses the popular molecular graphics program VMD for simulation setup and trajectory analysis,
but is also file-compatible with AMBER, CHARMM, and X-PLOR.

ere for a document describing prerequisites and setup steps for all HPC containers.

e here for a document describing the steps to pull NGC containers.

1. Running NAMD B

TAG SIZE USER LAST MODIFIED PULL

2.12-171025 1.47 GB November 21, 2017 &

&K image SRR Z AT , FTEIREN AP key :

hpc/namdi

docker pull nver.io/hpe/namd:2.12-171025

Ay Get API Key , RIAJEA1S



AP Key

AP

APl Information

Your API Key authenticates your use of NGC service when using NGC CLI or the Docker client. Anyone with this APl Key has access to all services, actions, and
resources on your behalf.

Click Generate APl Key to create your own AP| Key. If you have forgotten or lost your API Key, you can come back to this page to create a new one at any time.
Usage

Use your APl key to log in to the NGC registry as follows.

Docker™ [2

For the username, enter '$oauthtoken’ exactly as shown. It is a special authentication token for all users.
$ docker login nver.io

Username: Soauthtoken

Password: <Your Rey>

i “Generate API Key” , HRERHXNEEFA “Confim” , RFESLER— API Key /9
nver.io BUEREZRD , FHEHNZ Password , FHFESR .

APl Key

AP

API Information

Your API Key authenticates your use of NGC service when using NGC CLI or the Docker client. Anyone with this API Key has access to all services, actions, and
resources on your behalf.

Click Generate API Key to create your own API Key. If you have forgotten or lost your API Key, you can come back to this page to create a new one at any time
Usage

Use your API key to log in to the NGC registry as follows.

Docker™ [

For the username, enter '$oauthtoken’ exactly as shown. It is a special authentication token for all users.

$ docker login nmver.io

Username: $oauthtoken

Password: NDg0YzJ0ajIyMjRrdWxzciNrZXB2dG40cHEEMTQOZTUXZTULZGEWNCO0ZTgwLHEIN] ItODgyNDkyOTJiNzUz

API Key generated successfully. This is the only time your API Key will be displayed. Keep your AP| Key secret.
Do not share it or store it in a place where others can see or copy it.

£ Linux EFIRERSTVUNT , FERE DGX-1FAT , Ubuntu 16.04 FIRGLETE , 20T :



dgxsa@dgxl:~$ docker login nvcr.io
Username ($oauthtoken): $oauthtoken
Password:

Login Succeeded
dgxsa@dgxl:~$ B

ERAINLVE |, A LAHIT Namd 2588 N, 20K

nvidia .

caffe docker pull nver.io/hpc/namd:2_12-171025

caffe2
antk
cuda
digits
mxnet

pytorch for a document describing prerequisites and setup steps for all HPC containers.

tensorflow o .

for a document describing the steps to pull NGC containers.
tensorrt
theano <br/>

torch
hpc .

candle There are two options to run the NAMD container.

amess ) .
2 + You can run NAMD in detached mode from the nvidia-docker run command

gromacs « You can start the container in interactive mode and run NAMD interactively within the container

lammps

. <br/>
lattice-microbes

namd

relion
vmd

. . 2.12-171025 1.47 GB November 21, 2017
nvidia-hpcvis -

1%Bap< “docker pull nver.io/hpe/namd:2016.4" E#Z! Linux terminal :

dgxsa@dgxl:/raid/chengyi$ docker login nvcr.io
Username ($oauthtoken):
Password:

Login Succeeded
dgxsa@dgxl:/raid/chengyi$ docker pull nvcr.io/hpc/namd:2.12-171025||

Bl docker FHE1T Namd

{5 nvidia-docker ApSEA Namd BN EFSE.



REPOSITORY TAG IMAGE ID CREATED
qp_lammps_180403 2 9519899%acc84 days ago
qp_caffe2_mpi_ofed 2 f36e5765e417 days ago
gp_caffe2_mpi vl. 050f87845aab days ago
nvcr.io/nvidia/caffe2 18.03-py3 e22370e24295 weeks ago
nvcr.io/nvidia/tensorrt 18.03-py2 2d6903917375 weeks ago
nvcr.io/nvidia/digits 18.02 4f7dc6bf79a6 weeks ago
nvcr.io/nvidia/tensorflow 18.02-py3 57ae51lee8b74 weeks ago
nvcr.io/nvidia/tensorflow 18.02-py2 5729fta7ft740d weeks ago
nvcr.io/nvidia/pytorch 18.02-py3 0falc8e0011b weeks ago
nvcr.io/nvidia/caffe 18.02-py2 fcl6e9d37dff weeks ago
nvcr.io/nvidia/caffe2 18.02-py3 13aa25b41ladl weeks ago
nvcr.io/nvidia/caffe2 18.02-py2 bfe2278714cd weeks ago
nvcr.io/nvidia/theano 18.02 77ac979b866d weeks ago
nvcr.io/nvidia/mxnet 18.02-py3 9731cbldbf8b weeks ago
nvcr.io/nvidia/cntk 18.02-py3 d1lch490099fd weeks ago
nvcr.io/nvidia/tensorrt 18.02-py2 23146705293 weeks ago
nvcr.io/nvidia/caffe 18.01-py2 c81ff7e540db months ago
nvcr.io/nvidia/mxnet 18.01-py2 ffe7de2f34c3 months ago
nvcr.io/nvidia/tensorflow 18.01-py2 377b46c75bfc months ago
nvcr.io/nvidia/pytorch 18.01-py3 271716895e25 months ago
nvcr.io/nvidia/caffe2 18.01-py2 fa0881b1lb245 months ago
nvcr.io/hpc/namd 2.12-171025 9e6c17154075 months ago
nvdl.githost.i0:4678/dgx/tensorrt 17.12-stage fd28d0eaaedb months ago
nvcr.io/nvidia/tensorflow 17.12 19afd620fc8e months ago
nvdl.githost.io:4678/dgx/cuda 9.0-cudnn7-devel-ubuntul6.04  634be6l7d3ed months ago
nvcr.io/hpc/gromacs 2016.4 d5711c3lecde months ago
nvcr.io/hpc/lammps patch230ct2017 d8ae9eebbf06 months ago
nvcr.io/nvidia/pytorch 17.11 fb6782fcfd54 months ago
dgxsa@dgxl:/raid/chengyi$ []

BE docker (515 :

dgxsa@dgxl:~$ nvidia-docker run --name MyNamd -v
/home/dgxsa/chengyi/share:/data -it nvcr.io/hpc/namd:2.12-171025 /bin/bash
docker run Options

VA RAAEAERAPLUWWWWOOODOO0ONNNNOIUOIoO O
PWUNREPNANNAENNWRONWNNWUONNOARAWOSNWGD

= -i-tor-it : BT , EEE—Mtty"
- —name : 578&hp
= -v /home/dgxsa/chengyi/share:/data : 15 host EEHI,E'{J/home/dgxsa/chengyi/myshare =58

RIRGIZIZF=RAY data HR,

dgxsa@dgxl:/raid/chengyi$ nvidia-docker run --name MyNamd -v /home/dgxsa/chengyi/share:/data -it nvcr.io/hpc/namd:2.12-171025 /bin/bash
root@fd6c96cal779: /#

root@fd6c96cad779: /#

BEaiEsEE | BelLUEE—S Linux RGBS ERET BEECEREY 7 MEIETINE |, IR
RELEHMIRM , ATLMER | apt-get install xoox HTRE.
MERBELAER , ILMFEARS : Cul+D
ANERAEMIBRZSEE , ALAMEAERS @ nvidia-docker rm fd6c96ca0779 ; £fd6c96ca0779 3 docker-ID

NFEIREBRERFNE  BRFEREEET , JLUMERRS @ Cul+P , 25 Cul+Q

Tips:

AT LA NAMD Y container HA/opt/namd XA YR HITSHHE L NRERIET.



4.4 85T GPU fR NAMD
4.4.1 EeE NAMD X4

® fAI NAMD Wuh ERIFRAERS] , BI80 apoal , PAISIEKEBIRTINSI

> JEERE par all22 prot_lipid.xplor , CUDA JR NAMD A<374% NBFIX

> BB apoal.namd =S4

numsteps 1000 #EEAE#L 1000 25
outputtiming 100 #& 100 £#HH—KREFEISR
outputenergies 100 #%& 100 £H#HH—REEE , /N\F 60 BIAREHRTE GPU £

4.4.2 GpIE1T NAMD

® 7 GPU T3 binfT namd 12F7

2 namd F2fFE GPU TR LETHIAHE | SN BHIEESE GPU LEsMBNAIEAZE GPU L, &£

FH nvidia-smi f2FEE NAMD f2F1E GPU RIS ITIRE.

» multicore I&1T

/opt/namd/namd-multicore +p40 +setcpuaffinity +idlepoll
/namd_bench/apoal/apoal.namd

® BEURIET
> BUEE nodelist {4 , IARIAITRIZE

WNRZBENTI A 16 #% charmrun F1T , AT :

10



dgxsa@dgxl:/raid/chengyi/share/test/apoal$ cat nodelist
host dgxl
host dgxl
host dgxl
host dgxl
host dgxl
host dgxl
host dgxl
host dgxl
host dgxl
host dgxl
host dgxl
host dgxl
host dgxl
host dgxl
host dgxl
host dgxl

/raid/chengyi/share/software/namd/charmrun ++nodelist nodelist ++p 16 ++ppn 16
/raid/chengyi/share/software/namd/namd2.12.171025-verbs +setcpuaffinity +pemap 1-7,9-
15 +commap 0,8 +devices 0,1,2,3 apoal.namd

SMERITE 8N TR2NEHE, T

dgxsa@dgxl:/raid/chengyi/share/test/apoal$ cat nodelist
host nodeO1
host nodeO1l
host node02
host node02
host node03
host node03
host node04
host node04
host node05
host node05
host node06
host node06
host node07
host node07
host node08
host node08

BRAIET namd 12 , 9T -

/raid/chengyi/share/software/namd/charmrun ++nodelist nodelist ++p 16 ++ppn 2
/raid/chengyi/share/software/namd/namd2.12.171025-verbs +setcpuaffinity +pemap 1-7,9-

15 +commap 0,8 apoal.namd

11



{charmOpts}AISELRA :
e ++nodelist {nodeListFile} — ZT RIa{THREIEEN T AR E
e  Charm++ B3 F+mpiexec 28 , BT RWRAERS.
o ++p $totalPes — IETESHY PE LRFEEH
= ++ppn $pesPerProcess — BN MEVEFZE] , ¥ETF | #ofCoresPerNode/#ofGPUsPerNode —
1, B[ (BT / (BPAGPUEL) 111, B—MzUBTEE.

- SUHTEEgStotalPes/SpesPerProcess

{namdOpts}BS &5 AR :

NAMD #k7&{charmOpts}/FER ERSEL, 0. '++p', '++ppn', +p’
RZA{charmOpts}, XA multi-core IT&, EA+p REITEIZE.
‘+setcpuaffinity’ WIE A 7B E, FA=EILBE.

'+pemap #-#' — X218 B thread &2 CPU i iy BLST ,

'+commap #-# - X 2R BBELEMNTER.

Sefsl: W CPU, £ CPU 16 #xily, SEREWNT:

+setcpuaffinity +pemap 1-15,17-31 +commap 0,16

GPU £ In:

'+devices {CUDA IDs} - #5& NAMD i f#y GPU ID

4.4.3 (EAEITHIA

4.4.3.1 Slurm IZTEHI
#!/bin/bash
#SBATCH --job-name namdtest

#SBATCH —--partition longqueue
#SBATCH --nodes 2

12



#SBATCH --ntasks-per-node 20
#SBATCH --time 00:10:00
#SBATCH --output namd—test.${SLURM_JOBID}.out
# choose version of NAMD to use
export NAMD DIR=/projects/username/NAMD/NAMD 2.11 Linux-x86 64-ibverbs-smp
export PATH=$PATH:$NAMD_DIR
cd /scratch/bhaddad/NAMD/Coeus test
# generate NAMD nodelist
for n in ‘echo SSLURM NODELIST | scontrol show hostnames'; do
echo "host $n ++cpus 19" >> nodelist.S$SLURM JOBID
done
# calculate total processes (P) and procs per node (PPN)
PPN="expr $SLURM NTASKS PER NODE - 1°
P="$ (($PPN * $SLURM NNODES))"
charmrun ++mpiexec ++remote-shell srun
/home/bhaddad/NAMD 2.12 Linux-x86 64-verbs-smp/namd2 ++p $P ++ppn S$SPPN
t+setcpuaffinity +isomalloc sync test.conf

4.4.3.2 PBS BIASTBHI

#!/bin/bash

#PBS —-g gpuqueue

#PBS -1 nodes=2:ppn=4

#PBS -1 walltime=100:00:00
#PBS -e ${PBS_JOBID}.err
#PBS -0 ${PBS_JOBID}.Out
cd $PBS_O_WORKDIR

chmod +x Jjob.sh

./job.sh

job.sh:

#!/bin/sh -x
PROC NUM=20 #number of procesor same as in PBS
eChO Mok Ak A A A A A A AR A A A A A A A A A A A A A A A A A A A A AR A A A A A A AR A A A I A A A A A A A A AR A A A A A A A kA x

echo "Running on: SHOSTNAME"
echo Mk kkhkhkhkhhhkhkhkhArhhhhkhkkhkhAhrhrhhhkhkhr bk hhkhhkhAhk bk hhhkdhdrhrhhhkhhkhA ok hkhhkkhk ki r ki khkkix0
if [ "x$PBS NODEFILE" != "x" ] ; then
echo "PBS Nodefile: S$SPBS NODEFILE"

HOST_NODEFILE=$PBS_NODEFILE

fi

if [ "X$HOST_NODEFILE" = "x" ]; then

echo "No hosts file defined. Exiting..."
exit

fi
echo "Creating host file..."
export NODES="cat $PBS NODEFILE"
export NODELIST=nodelist

13



echo group main > $NODELIST
for node in S$NODES ; do
echo host $node ++shell ssh >> SNODELIST
done
echo "Nodelist file:"
cat $NODELIST
export NAMD DIR=/projects/chengyi/NAMD/NAMD 2.13 Linux-x86 64-ibverbs-smp
export PATH=$PATH:$NAMD_DIR
charmrun ++remote-shell ssh ++nodelist SNODELIST +p$PROC_NUM namd2
apoal .namd

4.5 RS G
4.5.1 i IRIE

NVIDIA DGX-1 & , #EZRSE : ubuntu 16.04 JT5&2
CPU : Intel(R) Xeon(R) CPU E5-2698 v4 @ 2.20GHz
A7F : 512G DDR 4 AF

GPU : 8*Tesla V100 SXM2

FEEZ : 480G SSD

GPU IKEf] : CUDA-9.0

B : apoal FRERFIFD VDPV1 EI,

4.5.2 MHHEER

T Apoal HHIELE/N , GPU FIFREIIR , FRLINESRSRARE | T HENEEARNEM , ATLSX

1SBAEAYANEE.

CPU HFEET+GPU £ Walltime(s) Speedup
4040 12.31
4048 26.73 0.46
4044 14.28 0.86
4042 8.79 1.40
40+1 6.19 1.99
20+0 21.23
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20+8 27.19 0.78
20+4 14.52 1.46
20+2 8.58 2.48
20+1 5.93 3.58
10+0 39.80
10+8 27.04 1.47
10+4 14.74 2.70
10+2 8.81 4.52
10+1 6.74 5.90
Apoal Walltime(s)

45.00
40.00
35.00
30.00
25.00
20.00

15.00

10.00

5.00

0.00

40+0 4048 40+4 4042 40+1 20+0 20+8 20+4 20+2 20+1 1040 1048 10+4 10+2 10+1

TEEB/M NSRS VDPVL |, 33 BNRF , itHEEMIERX :

CPU IAFR2EI+GPU 2§ Walltime(s) speedup
40CPU+0 801.06
40CPU+8 127.22 6.30
40CPU+4 121.26 6.61
40CPU+2 132.48 6.05
40CPU+1 154.39 5.19
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VDPV1 Walltime(s)
900.00
800.00
700.00
600.00
500.00
400.00
300.00
200.00
100.00

0.00
40CPU+0 40CPU+8 40CPU+4 40CPU+2 40CPU+1

MZANEBIRTLURIL , 13 V100 BTLARSS 5.2 fSAIINE |, INESERAFRERE | HANEIE nvidia-smi BF
&I, GPU RYSERRFIFZRALY 70~80% , 2 3R GPU HURBEIRIS 6 fERYMNE , EATER GPU AISCRRFIF
RABFIR 40-50%, =34HRLAE GPUFTHES , GPURIRIARRB 20%AHA , BIEAEEBRSESHINE ,
NAMD i+&HY , IWEE GPU HENEAREE, £ Apoal B , GPU AIFIFZERE 10%LAT ,
LM RAZIRBE,

i 1 NAMD 4IRS 8% L E IS TIERERYT , {2 apaol B , 40 t% , 8 R GPU , F¥EEAAELL ,

docker container 28 11%AHAHR%.
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