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GPU ZENAMS AR TEASRE R ENAMEIR, 1EINT GPUI+EH, 5 CPUELL, GPU RIF=40T:

HE GPU CPU
DEE HFAN i+
EEHT HEREBRKGENEHLITENERNEE ST HEHEKRMEBANERNSERT

BRI GEMIEES

R
ot

e DREE KRIER
TS e, R, BESRHT BiESR, HTEE

GPU =E#H158% GPU IRSSE8%ILL -

2] GPU Z=FEH] B2 GPU [R$3%

DERIEOIEE .
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. RFERAY GPU 1 CPU,
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o #% DirectX . OpenGL. Vulkan Z&&ihE R ERZNNEREC.
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. T EIEMEIET, AMBRER, REUFIITEEN.
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MBEE, HERARRBIGRER
RAZMLEINE, FHEOSIENE. BZER. REFS. RFHESZMZRE TAERBFTF GPU A9t
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GPUSEHLER
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AlREZFIEAMENSIBETEARER. EAHEMEFNSHIAHRLSHTRUEENER, ET
REMEKREDS, WIRSHRIIAZER AT ESEK, P RITEINEE GPU =EH, RAWRMSHT
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TFLOPS, & IANRESSIMELSE Tensorflow, Caffe, PyTorch, MXNet &, Fi&REB=EM=EN.
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1. BEHE
— SR/ REFM/ G EFE

WEREEHEEE

WERRT

4. SCEIMEER

EIBGPUZS=EHL

SCRTHETR 45 SR

1.5 R
1.5.1NVIDIA GPU ==H#1

{£F Nvidia 2~ GPU ZEHN D AEFILEEMEL (G5, G5s. G6, G7) FILHENNEEY (P2V. P2Vs,

P2, PI7. P8A) . ZWEST M. MREFERREIFER, ARRRLIRHER TIEE.

GPU i+ &nNiEs
GPU itEIMEE GPU ZEHIRFA GPU BEEHRA, TEERT Al REFZIIG. R, REFHE.
ISEEtS. BRERFD=R.

fEE: P8A. PI7. P2V, P2Vs, PI2
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EFRS ERYE  BRIEC GPU aE S
R



P8A
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P2Vs

Nvidia Tesla A100 (40G PCIE)

Nvidia Tesla A10

Nvidia Tesla V100

Nvidia Tesla V100s

KD

1.

2.

4

E-RIEiE GPU (&g

312 TFLOPS ¥ EEFRItE
19.5 TFLOPS BEEZ it
g

9.7 TFLOPS YUSEZmITE

156 TFLOPS TF32Al N

125 TFLOPS #BEZaitE

31.2 TFLOPS B¥EEZ it

=}

FT

62.5 TFLOPS TF32Al finiE

14 TFLOPS BEEZFmitE
7 TFLOPS WisEZAitHE

112 TFLOPS TF32 Al fiiiE&

16.4 TFLOPS BRI F mit
=}
8.2 TFLOPS W F mitE

130 TFLOPS TF32 Al fiE&
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R
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65 TFLOPS ¥EEZmitE
8.1 TFLOPS B EZ mitE
PI2 Nvidia Tesla T4 1. 2.4 BT
130 TOPS INT8 i+&

260 TOPS INT4 it&

P8A B EH

P8A EIZ=ZH15RA NVIDIA A100 40GB PCIE GPU, SRF GPU ELiBIA, (FAS=KE4/7 ® F8e 1
T RALIERE (FM2.6GHz) |, JREFEENAY CPU RR, LAIEFE CPU S8, iRBHITHRIRER, iR
MRENREMRIER, RAUSURETTERENDFINFIEMNLL, B-REEBIRMEX 312TFLOPS 45 E
ZRUZERESIF 9.746 TFLOPS MIXUBELZRIZERES]. PSA BUnEHsEBRIESHIEMRITEREN, &
BT ALREZS, RFHE, EREFI)IE. RFTE. tERASNZE. itEER. WELST. 5F

2R, BRAFSEEERI BRI ELE.

a
=78
RBRAHR +
B2 7.3
nE 8= (Gbps)/ %
B AR vCPU GPU 3 o
(GB) (GB) HEERR BA
B h@&E
(Gbps) 5
PPS)
'
p8a.bxlarge.4 24 96 1xA100 1x40GB KVM 30/11 8 300
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EEn vCPU

p8a.12xlarge.4 48

p8a.24xlarge.4 96

RS2 LTS
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(GB)
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384

GPU

2xA100
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2x40GB
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RATR
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HEER
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36/23

47/45

7

PA
5
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=X
)72
2k
h®E

PPS)

600

1000

PBA BUIZENEERTIUEMERASR, FINREZS)I%. #HE RFETE. o FEE WEIMNSFER.

RIFREHANSREERRI GPU B9 CUDA F{71+ERESD, SJLAER P8A BIREH. ERRYRHESTFIRMT:

o Tensorflow, Caffe, PyTorch, MXNet &ERBFREFIELR,

{sEFZN

P8A BUR N SBISTIFAI P RERRER St

o Windows Server
. CentOS

o Ubuntu

. Ctyunos

BT SHEASHHERREATEREHAN, BLUEH S EhRsHSaRA /o

P17 BI==EH

P17 I=EHREES 0 Al #HEIE$TiERY NVIDIA A10 Tensor Core GPU, 3ZFE GPU EEIGAR, FAE=R

ZfFR® FEE AIY RALESE (5 2.6GHz) |

IREBENA CPU FiR, SEHIEE CPU 8, iRB
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HHTRIRRES, AoisiRLiRiRnI=ChiEIRee ), ANt EZEIGEZREE]. PI7 Bl H1(E8) A10,

E-RREISIRMER KX 31.2 TFLOPS |9 FP32 &3,

BAHERE * BRI
BE#
Se2 BF (Gbps) / B kB
HIE S vCPU GPU e
(GB) (GB) BEHHR A BB
B
(Gbps) 5 PPS)
-
pi7.4xlarge.4 16 64 1xA10  1x24GB  KVM  17/7.5 8 200
pi7.8xlarge.4 32 128 2xA10  2x24GB  KVM  25/15 16 400
pi7.16xlarge4 64 256 4xA10  4x24GB  KVM  47/45 32 800

BHSZISIR IR
PI7 X ZEMAT GPU R EIZR, AINERRE. EERE. BRESHESHR. UHLSHFREER
DRSS,

R SFIIRAT

. Tensorflow, Caffe, PyTorch, MXNet &FEZIELR,
. RedShift for Autodesk 3dsMax, V-Ray for 3ds Max &7+ CUDA 89 GPU i,
=z

PI7 RAREHHRISTIFAN FBURGRIER ST

o Windows Server
. CentOS

o Ubuntu

. Ctyunos
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P2V B A

P2V B FH%F3 NVIDIA Tesla V100 PCIE GPU, KA GPU BEiBfIA, HRHEZENRIEMAIFER,
RS ERENTINFREMEL. P2V EIREN BB RLESHBAITERS, BRT ALREFES.
MEHE, mMREFEIG. REHE, HEREESIHZE. (TEER. RS, oFEE BERAFSE
ERRERIE EARIIT EILE.

HitaEm vCPU RF (GB) GPU 277 (GB) EERME 2B
p2v.4xlarge.8 16 128 1*V100 1*32GB KVM
p2v.8xlarge.8 32 256 2*V100 2*32GB KVM
p2v.2xlarge.4 8 32 1*V100 1*32GB KVM
p2v.4xlarge.4 16 64 2*V100 2*32GB KVM
p2v.8xlarge.4 32 128 4*V100 4*32GB KVM
NS5 LTS

P2V IZFNEZRTIHEMEZSR, IITREFI)I4. R, MFHE, FEE. HWESHEFHE.
RS ANSR{ERZI GPU B9 CUDA FHT1HERES, AJLAER P2V B I=EM. HRRIESIFIRNT:

o Tensorflow, Caffe, PyTorch, MXNet &ERFEFZIELR,
. RedShift for Autodesk 3dsMax, V-Ray for 3ds Max &7+ CUDA g9 GPU i,
=R

P2V R REHHRISTFAN FEIRIER R

. Windows Server
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. CentOS
o Ubuntu
. Ctyunos

Bt BSRFHSHFIRMMRATEIREHAN, BLUEHIE IR A/ rE

P2Vs BARFA

P2Vs B FAH15KF NVIDIA Tesla V100s PCIE GPU, RF GPU HiERA, HRESENRIEENRET,
IRSMRETT EREFNILFRIEMLL, P2Vs iR EH REBIRIESIOBRAITEEN, ERT AlREFS.
MFETE, AREFZIIE. BEHE. HERAHZ. T8/, WEST. HFEE. EREAFSE
U ERRERIE ERRIIT RIS,

HitaEm vCPU RF (GB) GPU 2% (GB) EERME 2B
p2vs.4xlarge.8 16 128 1*V100s 1*32GB KVM
p2vs.8xlarge.8 32 256 2*V100s 2*32GB KVM
p2vs.2xlarge.4 8 32 1*V100s 1*32GB KVM
p2vs.4xlarge.4 16 64 2*V100s 2*32GB KVM
p2vs.8xlarge.4 32 128 4*V100s 4*32GB KVM
RS2 LTS

P2Vs BRFNFBRTHEMEZR, FULREFI)G. #HE, HEHE. 272K WEINTSFTS.
RIFRERHANSREERRI GPU B9 CUDA F{TiHERES, SILAER P2Vs BAREH. EARESIFIIRNT:

. Tensorflow, Caffe, PyTorch, MXNet &ERFREFIELR,
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. RedShift for Autodesk 3dsMax. V-Ray for 3ds Max &3z#F CUDA #Y GPU i8¢
R
P2Vs BT HEISHFN N EERIRER S

. Windows Server
. CentOS

o Ubuntu

. Ctyunos

i1 SRRESSNEMRATTSEEE N, B SRS INRA i

PI2 B FH

PI2 BAZEHRAE S Al #EIEHTiEERY NVIDIA Tesla T4 GPU, XF3 GPU BB, REIIRMHBIRA9SCRY
HEIERE. P12 UM ENIER) T4 B INT8 IZHRS, BEBIRALRA 130 TOPS AYINT8 &, PI2 tE]
LR ER)Ens.

SRR vCPU A% (GB) GPU £7F (GB) LR
pi2.2xlarge.4 8 32 1xT4 1x16GB KVM
pi2.4xlarge.4 16 64 2xT4 2x16GB KVM
pi2.8xlarge.4 32 128 4xT4 4x16GB KVM
EHLSIF RS2

PR BRFMEERT GPU HEEITER R, AIINERIRE. EZR5. BAESHESZS. BalLlsTs
2ER)IEmR.

FERRRESTFFIRINT

o Tensorflow, Caffe, PyTorch, MXNet &&EBEREZSIELR.

. RedShift for Autodesk 3dsMax. V-Ray for 3ds Max &3z3F CUDA #Y GPU i8¢
13



=2 —
O x&5
= Pl
P12 B =AM B N BRI E R S :

o Windows Server
. CentOS

o Ubuntu

. Ctyunos

BT SEEASHHEREATEREHAN, BLUEH S EhRsHSaRA /o

GPU E{RhNiEEfLE

BSINEEME GPU =E#H1ETF NVIDIA GRID E#ME GPU 72K, AFIE&ER GRID Iksh, HE8&

NVIDIA GRID vWS g#k{4 License, BEBSBEXPHT/IMRTRIERNA, RIFENHZEENAR CPU

"R, ERTEGESRF/IIIE Al #EEEIZ R,
£E: G7. G6. G5, G5s

ESIMERERLE GPU ZEHER

g2
SRS ER¥=
b
G7 Nvidia Tesla A10 1/4. 1/2. 1
G6 Nvidia Tesla T4 1/4. 1/2

14

R GPU 1#&E

31.2 TFLOPS B¥EEZ At

=1

FT

62.5 TFLOPS TF32Al finiE

31.2 TFLOPS BEEZ it

=1

FT

62.5 TFLOPS TF32Al finiE
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=
EERS BEy= Bk GPU {48k
R
14 TFLOPS EfEEZFAITE
G5 Nvidia Tesla V100 1/16. 1/8. 1/4, 172 7 TFLOPS XWiEEZitE
112 TFLOPS TF32 Al jini&E
16.4 TFLOPS Ba¥EE:Z At
=1
Nvidia Tesla
Gb5s 1/16, 1/8. 1/4. 1/2 8.2 TFLOPS Y& F it
V100s
=1
130 TFLOPS TF32 Al jjni&E
G7 B==EH

G7 B=EHET NVIDIA GRID L GPU 5K, RAF=R#EH7 ® EE® Al RIE=R

(FESm

3.0GHz) gEBRMEEAIEWRNERINEES. G7 B=EHLEER NVIDIA A10 Tensor Core GPU &

|, BEfE3ZIF DirectX. OpenGL. Vulkan 0, 12 6/12/24 GB =FEFHUE, EICI4HEE Pixe Rate:

162.7Pixel/s, Texture Rate: 488.2GTexel/s, HEMANIIRIE W RHEFATREK,

BRAWR +*

Bl
RE=E B=F (Gbps) / 2B

bl X4 o vCPU GPU S
(GB) (GB) HfwE BA

B

(Gbps) 5l
#

15

RAI
&H5e
n@®E

PPS)
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RAHR
M
R 2= (Gbps) /
HIE S vCPU GPU e
(GB) (GB) P=%): 35
B
(Gbps)
g7.2xlarge.4 8 32 A10-6Q 6 KVM 8/2.5
g7.4xlarge.4 16 64 A10-12Q 12 KVM 15/4.5
g7.8xlarge 4 32 128 A10-24Q 24 KVM 20/9
G7 BEAHINEEI T :
J QIR SRFECLL A 1:4,
. XIFERIEEO:
o DirectX 12, Direct2D, DirectX Video Acceleration (DXVA)
o OpenGL 4.5
o Vulkan 1.0
. S¢#% CUDA ] OpenCL,
J 3#F Quadro vDWS 5it, AEWRER N BIRAINE.
. 4% NVIDIA A10 GPU £,
J XEFER RN A,
. 1efit GPU B4 REHME (VGPU)
. R R AR RERE,
. BsaIEE G7 BSEM=EHZI%EAE NVIDIA A10 GPU RIYETAIKX,

16

7

16

RAI
&H5e
n@&E

PPS)

110

220

440
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e EILUSBUEATTE 24GB, SUIEEH 76804320 HUER/EIRARELN.
ISR

G7 BRENEEZRTEMINEAR, FINIEGIER. ZRE. 3D . MARANRIKE GPU &Y DirectX,
OpenGL B4HIMEREN AT LAGER G7 B xEH. FERIERAMNERASTHFIZRNT

. AutoCAD

U 3DS MAX

o MAYA

o Agisoft PhotoScan
. ContextCapture
{sEFZEN

G7 BN HRISTFIN TRAGIRERS:

o Windows Server 2019 DataCenter 64bit

o Windows Server 2016 DataCenter 64bit

o Windows Server 2012 DataCenter 64bit

o CentOS 8.1 64bit (BAIXZ AZ FiFtHH)

. CentOS 8.2 64bit (BRIXE AZ FiRitRMAL)

o Ubuntu Server 20.04 64bit (BRIXZ AZ EiRBIRAL)

Bt SRFHSHFIRMMRATEIREHAN, BLUEHIE IR A /o rE

G5 BRFEA

G5 BU=EHIET NVIDIA GRID @Mt GPU £R, BEBIRMEEM. TWRAIERINEES. G5 B rE
H{EF NVIDIA Tesla V100 PCIE GPU &k, 8E#5373F DirectX. OpenGL. Vulkan 0, 124t 2/4/8/16
GB [UFhB7EHIAE, EICHEAE Pixe Rate: 176.6GPixel/s, Texture Rate: 441.6GTexel/s, BEMNIIHK

AL RRIEFALIET R,

Eam vCPU R7F (GB) GPU 2% (GB) LT
g5.2xlarge.2.1 8 16 V100-2Q 2 KVM

17
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gL =R vCPU A% (GB) GPU £1F (GB)
g5.2xlarge.2 8 32 V100-4Q 4
g5.2xlarge.8 8 64 V100-16Q 16
g5.4xlarge.4 16 64 V100-8Q 8
g5.8xlarge.4 32 128 V100-16Q 16

G5 BUREHIIREUNT

QIR SATFECLL S 1:4/1:2/1:8,

SRR RO :
DirectX 12, Direct2D, DirectX Video Acceleration (DXVA)
OpenGL 4.5
Vulkan 1.0

3¢$% CUDA #[] OpenCL,

3<# Quadro vDWS %5, A& RERZ R FRRAINGE.

3Z#5 NVIDIA V100 GPU &,

SRFEFIER .

12ft GPU B4 REfL (VGPU)

R ENER BRI,

BEMCERE G5 B8R E%EA NVIDIA V100 GPU RAIITAKX.

HLURMEAER 16GB, DHERIY 4096x2160 RIEZEIRLIEES.

EHSISIRETIR

18

EEL 2R

KVM

KVM

KVM

KVM
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G5 BIRFHEERTEMINEASR, FIINEGIER. ==H. 3D T, RAZANRMKI GPU &Y DirectX,

OpenGL BE4HIMERESI AT LAER G5 BUnE . HRIERAMERESRFyIRNT

{7

AutoCAD

3DS MAX

MAYA

Agisoft PhotoScan

ContextCapture

G5 BN HRISTFIN TRAGIRERS:

Windows Server 2016 Standard 64bit

Windows Server 2012 Standard 64bit

CentOS 7.5 64bit

CentOS 7.6 64bit

Ubuntu Server 16.04 64bit

G5s BIxEM

G5s IRFHET NVIDIA GRID EHME GPU 57K, getgiRMtemaIL I RINERILEESN. G5s BRE

#fEF3 NVIDIA Tesla V100s PCIE GPU &-&, 8E##5z8F DirectX, OpenGL, Vulkan #2[1, 12 2/4/8/16

GB UM SIS, HEIOMBE Pixe Rate: 204.4GPixel/s, Texture Rate: 511.0GTexel/s, HEMNI IR

&R

HitaEm

g5s.2xla

g5s.2xla

g5s.2xla

g5s.4xla

B EE K.,
vCPU A%=E (GB)
rge.2.1 8 16
rge.2 8 32
rge.8 8 64
rge4 16 64
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GPU

V100s-2Q

V100s-4Q

V100s-16Q

V100s-8Q

2% (GB)

16

EEfIE B

KVM

KVM

KVM

KVM
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L =R vCPU A% (GB) GPU £7F (GB) R3B!
g5s.8xlarge.4 32 128 V100s-16Q 16 KVM
G5s RAREHIIIREUN T :

o QB SIFEECLL S 1:4/1:2/1:8,

. SFFERZInEEA:

o DirectX 12, Direct2D, DirectX Video Acceleration (DXVA)
o OpenGL 4.5

o Vulkan 1.0

. 3¢#% CUDA #[] OpenCL,

. 325 Quadro vDWS #5tt, AEARERZ N IR HINE.

. z#5 NVIDIA V100s GPU &,

. STHEERZ RN .
. 12t GPU B4 EEfL (VGPU)
. REFERE R ENERIA RIS,

) B AOERE G5s Bt =EHFIZER NVIDIA V100s GPU £HIRTRX,
o FLURMHEKEE 16GB, iR 4096x2160 HEFEIGLMIERES,
EMSTIS IR

G5s BIREHNFERTEMINE SR, HIEGRER. =RE. 3D A, MABZANREK GPU &Y
DirectX. OpenGL BE4INERAEIRTLAER G5s B, FERNERAERAIFFIRNT

. AutoCAD

U 3DS MAX

o MAYA

o Agisoft PhotoScan
. ContextCapture
{sEFZAN

G5s B FEHHESTIFU FHRAAURIER S :
. Windows Server 2016 Standard 64bit
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o Windows Server 2012 Standard 64bit
o CentOS 7.5 64bit

) CentOS 7.6 64bit

o Ubuntu Server 16.04 64bit

& SRSHFNEMRATEREEN, BLAEH S SIRIFIRA9E

G6 BIxFH

G6 BI=FHIETF NVIDIA GRID E#lt GPU 7K, {#F3 NVIDIA Tesla T4 GPU 8-k, BEf5374F DirectX.
OpenGL. Vulkan ##Z0, 12 4/8 GB Wi E7F, EiCMEEE Pixe Rate: 101.8GPixel/s, Texture Rate:

254.4GTexel/s, WBEMNIIREIEWHRIERAEFK,

HitaEm vCPU MTF (GB) GPU 2% (GB) EERMEZE
g6.xlarge.4 4 16 T4-4Q 4 KVM
g6.2xlarge.4 8 32 T4-8Q 8 KVM
EHLSZIF RS 2%

G6 ARFHEERTEMINEA SR, FIINEIGIER. ==H. 3D AL, R ARZAINSRAKE GPU A9 DirectX.
OpenGL BE4HIMERESI AT LAGER G6 BUnEA. HFRINERARRASIFFIRMT :

. AutoCAD

. 3DS MAX

. MAYA

o Agisoft PhotoScan
. ContextCapture
{EFAZR%N

G6 B R EHHRISTIFUN FhRARIRER S
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o Windows Server 2016 Standard 64bit
o Windows Server 2012 Standard 64bit
) CentOS 7.5 64bit

. CentOS 7.6 64bit

o Ubuntu Server 16.04 64bit

B SEROSTFNRMRATAIEHA, EISHATIRSTHORA
1.5.2 EF i EInERE = E

1.5.2.1 BEHEINER TN

PAK1 B =EH

PAKT RS RETENINERE ZEHRAE/ Al #EEFTIER Atlas 3001 pro lE-R, E= ARM ZEH4EEHS CPU,
IREBEENA CPU KR, SEFIET CPU SR, IRBEHITRIFEE, BTIHEINEE (B8) g, =E
A9 CPU/MTFECELA 1: 4, TEEATERMS. ABHEZM OCR REFHEEZ=.

LT
g2 [ S
CPU RIS ERRS Ak GPU 14&E e
T H=
Kunpeng 920 70 TFLOPS 3% R ZEIO SI0&
Atlas 1. 2.
PAK1 5250(E5% itE& 140 TOPS INT8 BB SSD #B&
300l pro 4
2.6GHz) itE [@]
Hrg
GPU Bk RAWR/EHE PR LE 2RA
=51 CPU H7TE BF
B WE (Gbit/s) (73 PPS) 5l
Huawei
pak1.4xlarge.4 18 72 Atlas 300l 1*24G 18/11.5 240 8
pro
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GPU B RATGE/EE
E ) CPU PF 8F
B e (Gbit/s)
Huawei
pak1.9xlarge.4 36 144 Atlas 300l 2*24G 30/22.5
pro
Huawei
pak1.18xlarge.4 72 288 Atlas 300l 4*24G 47/45
pro
XHHYRE
o CTyunOS 2.0.1 64 iz ARM kiz
° RS R IR S ESBRIER S V10 SP1 64 i1 ARM fi

o FEIRBSBIERFK V20 64 {7 ARM iR

mEee S
(73 PPS) 5

480 16

960 32

BT STRRSIFHERRATREIREEA, SIS aSEhrsTdFMA it

1.5.2.2 BERLCIHHEINEEZEA

PCH1 BU=ZEH

PCH1 BRERLLHEIMRR S FHRAE A Al HEIEFTIER MLU370-54 IliE-R, E= X86 Z8#3iE% CPU,

IREBEENA CPU KR, SEFIET CPU SR, IRBEHITRIREE, BTIHEINEE (B8) g, =E

A9 CPU/MTFECEL 1: 4, AIIZSOFIRE. 158, BRIESHESSESHUNATERNA, 8

AlEEFAINESEE.

SR
MEE EFH

CPUBRIS EFES 55K GPU 148
i g

PCH1 By 7285(F MLU370-S4 1. 2. 72 TFLOPS ¥48EZ N
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Mg
CPU B
R
47 2.0GHz)
08
%5 CPU

pch1.4xlarge.4

pch1.6xlarge.4

pch1.9xlarge.4

pch1.12xlarge.4

pch1.21xlarge.3

BE SN

® CTyunOS 2.0.1 64 fi7 ARM k&

16

24

36

48

84

® CentOS 7.8 64 i1

K GPU &8

B
EFES
E
3
&8
ME GPUERRXE RfF

64

96

144

192

252

Cambricon

MLU370 s4

Cambricon

MLU370 s4

Cambricon

MLU370 s4

Cambricon

MLU370 s4

Cambricon

MLU370 s4

24

1*24G

1*24G

2*24G

3*24G

4*24G

4 i+ 192 TOPS INTS

mATE/E
b: 3

(Gbit/s)

18/11.5

18/11.5

30/22.5

30/22.5

47/45

RLEH %
8@

PPS)

200

200

400

400

800

EZ
PA
5

16

16
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® KylinOS V10 SP1 64 {7
#F1: BRRESOSNERMRATTEEREEN, BLASHISSEhRSAFAIMRA 9 /E
1.6 AR

GPU ZEHUWE/TE M= ENAI—RSLHIME, RIFT SRR ENLAIERAIERMRE.
GPU =mEHEF RINAEFIARSS AL EAIRREIRRE, LIRINARISESEM, weF@tnEl > mil
& >R PR,

1.7 7 it Fl T A X

GPU ZENAFBEA T BXIESERERTEN > milflid > mitgFia AX,

1.8 EAHE

e R

EIfZAbIERS (Graphics Processing Unit) . 18EL CPU BERSITERITMEZAIMKE,

GPU
BEERTAIEHTIHESER.
CUDA NVIDIA #EHASEAFHTITEZS, HENEER NVIDIA GPU RS2 BRI,

cuDNN NVIDIA #EHAIRTREMEMEERI GPU INEREE.

S RHTEITIOFRRIER, BIERERR. MRt AiES.
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O x&5

iuiZiEl)

RAX

SSH %$8
x$

T2
SRR
mhEE

RAR

VPC

na

SLHRIEA R RIS BRI E.

—MZ2ERNESOINEST, ARBFIFARER, (X32F Linux LA,

—MEMBIXES, SRR TREAEHLANNRENHRE.

—MURSZAIEIUR R, ATLASBERSEME BN R R ENARSE, LV SHIRIEST AT
.

AR RATREMERE, JLURIELIINRRRES Y REERER.

E—ERZE2HERSNENXE, BTFEOHEREENEE.

REHMFABZ (Virtual Private Cloud) . ARRSBE. =it oiEESS LRRGERE.
FAEZRIREMMSEIAE, VPC FERNINRESMAFRREEER LN, SEEIEFN. REXE
AL ACL, EEIEER. HIFEEAN IP MIHES.
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TT2515ER
2.1 EJEIHATHER R
TEES
RERANMERTENTA S, B MR, B EEE,
R

GPU =AM CPU. RTE. GPU EEMERE.

TIERIWET: FHEE. TR

\N

NTHEEEIERTN: TN,
Z5THm
SR R - M SCHS R - 2R B - U5 AR .
IBiTH

SRR - MSLHE R - IR 2R B -HUU AR .

224 it vEt

-y Ee

—MIEIERRT, RISSERBIE,

it B2021 4810400, £E GPU =T, RERBERE. REMSFHEFITERRITH/TEE
795,

planisdE 13:30:30 Bl T —BRE% GPU =, HEXEREETERR (VCPU, W7, B7F) .
BENZE (RER) , ASTE 13:55:30 BELhl, N: LEEEHA 13:00:00 ~ 14:00:00, 7£ 13:30:30 ~
13:55:30 [EF=4E1T 28, IZEEFEHIMATITERRHSY 1500 #.  HAEIZR A3 =SLl/\i/i4%/3600%1500,
2T

GPU =ENMZEI: CPU, WE, BREEMBF

TIERIED: FHEEE. T

£ GPU ZENFHEHARE, MRAFESHTTRIRE, WEZENRIRETASWE CPU, W7,
BFRIZEA, EhRERRIRARERIT 28,
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O X8

AERHRRY

Mk GPU =EHAES, =FEHAI CPU. ATF. BERRZERIELIETTEE, EttiREBRIREKSIRALEIT 2,

GPU =EHMMRE, UEFSRE, SYEIRNER.

MeFREE

IARFIKFHIIREE, WR—BRE, RARSBNTIRRESE.

2.31MBRE

ERZInEEME G5
SRR vCPU
g5.2xlarge.2 8
g5.4xlarge 4 16

g5.2xlarge.2.1 8

g5.2xlarge.8 8

g5.8xlarge.4 32

EfZImEETE G5s

RF

(GB)

32

64

16

64

128

16

16

Kl
7

&

1/8

1/4

1/16

1/2

1/2

28

KO

[

V100

V100

V100

V100

V100

wE T/

A)

5.48

10.97

2.74

16.44

21.93

fit& (73/8)

2632

5263

1316

7890

10527
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HitaEm vCPU
g5s.2xlarge.2 8
g5s.4xlarge.4 16
g5s.2xlarge.2.1 8
g5s.2xlarge.8 8
g5s.8xlarge.4 32
EfZImEETE G6
HitaEm vCPU
g6.xlarge.4 4

nE

(GB)

32

64

16

64

128

AE

(GB)

16

16

16

29

Kl
7

&

1/8

1/4

1/16

1/2

1/2

Kl
7

&

1/4

KD

[+

V100S

V100S

V100S

V100S

V100S

KO

[

T4

B/E G/

B)

5.48

10.97

2.74

16.44

21.93

B/E G/

B)

2445

fiitg (7T/
R)

2632

5263

1316

7890

10527

fiit& (7T/R)

1173.65
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EEn vCPU

g6.2xlarge.4 8

B InEERR G7
EEn vCPU

g7.2xlarge.4 8

g7.4xlarge.4 16

g7.8xlarge 4 32

THENmEE P2V

EEn vCPU

p2v.4xlarge.8 16

AE

(GB)

32

AE

(GB)

32

64

128

[

(GB)

128

12

24

(GB)

32

30

Kl
7

&

1/2

Kl
7

&

1/4

1/2

Zi]
7h

KO

[

T4

KD

[+

A10

A10

A10

V100

B/E G/

B)

5.053

157 (7T/1hE)

424

8.48

16.96

wE T/

fd)

32.87

fiit& (7T/R)

2425.56

fiit& (5T/B)

2033.34

4066.68

8133.36

fiit& (7T/R)

15780
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MR

p2v.8xlarge.8
p2v.2xlarge.4
p2v.4xlarge.4

p2v.8xlarge.4

THEDNEREY P2Vs
HEETR
p2vs.4xlarge.8
p2vs.8xlarge.8
p2vs.2xlarge.4

p2vs.4xlarge.4

vCPU

32

16

32

vCPU

16

32

16

[

(GB)

256

32

64

128

[

(GB)

128

256

32

64

64

32

64

128

(GB)

32

64

32

64

31

Zi]
7h

%

kD
7hr

&

Zi]
7h
bk

[+

V100

V100

V100

V100

KD

[+

V100S

V100S

V100S

V100S

wE T/

fiitg (5T/B)

fd)

65.75 31559
15.37 7377.8
30.74 14755.6
61.48 29511.2
\E T/

fit& (5/R)

f)

32.87 15780
65.75 31559
15.37 7377.8
30.74 14755.6
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MR

p2vs.8xlarge.4

THENmEE P12

HitEaEm

pi2.2xlarge.4

pi2.4xlarge.4

pi2.8xlarge.4
THENmEE PI7

HEETR

AF
vCPU
(GB)
32 128
AF
vCPU
(GB)
8 32
16 64
32 128
RF
vCPU
(GB)

(GB)

128

(GB)

16

32

64

(GB)

kD
hr

&

kD
hr

&

Zi]
7h

%

32

V100S

T4

T4

T4

KD

[+

wE T/

fd)

61.48

wE T/

(5]

732

14.65

29.30

gwE (/i

&)

fitt& (5T/8)

29511.2

fit& (¢/R)

3515

7030

14060

fitg (5T/B)
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HEaFR

pi7.4xlarge.4
pi7.8xlarge.4

pi7.16xlarge.4

THEINREY P8A

HitaEm

p8a.bxlarge.4

p8a.12xlarge.4

p8a.24xlarge.4

THEINEE PAKT

vCPU

16

32

64

vCPU

24

48

96

RE

(GB)

64

128

256

M7F (GB)

96

192

384

BfF [ S
(GB) #
24 1
48 2
9% 4
(a3
£1F(GB)
#
40 1
80 2
160 4

33

KD

[+

A10

A10

A10

KD

[

A100

A100

A100

wE (/i

B)

9.27

18.53

37.05

BwE G/

I\E)

21.3

42.6

85.2

fiitg (5T/8)

444743

8894.85

17789.69

fiit& (5T/8)

10229.09

20458.17

40916.34
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HitaEm

pak1.4xlarge.4

pak1.9xlarge.4

pak1.18xlarge.4

THENMEEL PCH1

HEETR

pch1.4xlarge.4

pch1.6xlarge.4

pch1.9xlarge.4

vCPU

18

36

72

vCPU

16

24

36

RF

(GB)

72

144

288

[

(GB)

64

96

144

24

48

96

(GB)

24

24

48

34

Cil

7

KD

7h

&

Atlas

300i pro

Atlas

300i pro

Atlas

300i pro

Zi]
7h
bk
[

Cambricon

MLU370 s4

Cambricon

MLU370 s4

Cambricon

MLU370 s4

wE T/

IhEY)

10.69

21.39

42.78

B/E Gt

JZI\:5))

13.00

14.45

26.00

g (5T/
A)

5133.49

10266.97

20533.95

fits (7T/
R)

6241.02

6934.46

12482.04
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RF
HitaEm vCPU
(GB)
pch1.12xlarge.4 48 192
pch1.21xlarge.3 84 252

72

96

35

KD

7

=]
7
B
52}

Cambricon

MLU370 s4

Cambricon

MLU370 s4

#E (T

/IME)

39.01

52.01

g (5T/
RA)

18723.05

24964.07
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3 PSR

3.1 E RS

PR

o GPUSTHITEER, BEIER.

o (M GPU SEHARANIRS, BS SRR,
QIEHHEIE GPU ZatH]

ERILMRLA TR ERETE GPU =EARYE 4 EHA:

o Bl GPU =F#M
o & GPU =EH
o %1k GPU ==EH,
o B GPU =EA

o WSMER GPU REMMIEHMARBLARELSBER, BELR GPU RENMHTIR,
EEiR
. SFEARENTLULTARGSE:

o SIS

o Fahts

. IR ENHELI:

o BEHRERY
EHEERER

SoERIFAUERAN, SRR T SRERTER

1. eI =R,

PEE = w15
3R ETER.
4 BUERIRE AR, BINEME, BENEIETERE.

SHRZHEEBELLRER K, BAILI BRER,

6 INRAEELIELE, EILUERRE MZINZERRERRAER. BEUREEIR.
7 VIR,

CIEMNERERERIRR
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BESE

BERIKSHO >EEERE S IEMRERKS.

3.36lf GPU =41

3.3.1 B AKRECEIRAAY GPU =mEHL
HETE
BREIKS, LINRTEWSER. FHECEMRIREMN L. FHEIREIE ECS BiFR, &1
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ssh -i /path/kp-123 linux @314 1P #thhk
path AEEAHIFRERZ.
SEME IP H3IE)9 GPU =EASBERTSEME IP Sttt

3.5 GPU =3

3.5.1 =1L

B

FNRET LSRR ENMNS TIRSTIHEARTRTS, LU THEREIRE.

{EFZ

. BREMBEREERENSIFHE XIS ERAFT & (BEXNBERED BIFHSIT).
. TEXNEXT, IHE&R (vVCPU, WfE. GPUAREBIE, HRKZHNZRIERITE, NMRER
2. HER. %5RF BERXFIEFA2SEHAN IP BEREAR IP IS,

. BT IHERRKEW, FBRFNNTEEAREAESEENRN, ELHEE= BRI
ERURECAEMANE, M—ERETRARR, =ENE—EAEFIRIXE.

. BIMEDTEMER, BEXRTANEBRIINGE, it 2024 S5 XS BB TIEE.

. ATHERHFHERI
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o P BRI N B AR 2R

o BRI EN AR TN

o EBEMAENEN=EN

o BEMAZENIRE, ZENEDRIBAIIZEN
BRESHR

1. EREHPO.

2. EAEEHROTRERAY ° prin= i LI

3EBFEMSIE "TRIRSIIER" | R HE > WEREN" .

A MR RE RS TN T K.

(1) MBRERENFTRIEE: ErENIIERT, BEFEFNNZEN, "RExENFIRE LA
R,

(2) WEERENFTRIEIE: ERENIIERD, BEFEFNNZEZEN, REENIIREL LS
AYFFALERA R,

SAEXNEESD, REXNASIIIER, FHARERSIER, TRERETHE.

RE i8R

K IEBXIRIE. B8RIIAN, SEEFXE, SEXIENSEUTRHEXRTIER
1.

K,

PaE:M
SEHIKH: FRITHEEAMNE, AIREERRRENRMERRPRENHEIIEE.

BBEXRI: SEXIEREIE. & NSTZER. BrXiEHEREANE, FE. N8
K, WIRHEREE, Tt 2024 FHBRIEITE. NS, FHERIKE,
(B2 PEXRNERX: PEXIE, HEER (VCPU, W77, GPUISHRHEARITE, ERWEK. =i
BRI ERIREBF LR
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O X8
3.5.2 [3ahsLfl
M=
B GPU mEAMSENINIRSTIR TR, LEIEEGITNBEREFFIIRS.
BB E GPU =R ELE
1. Z2FiEHF0,
2. "AEMISIE>IREFIER" | EFE HE >EE=EN .
3E=ENYIERS, FREEINEEMAN GPU =EHRIZFR. ID 8 IP it LAERI BiR GPU =341,
4% B85 GPU =FH, mE=ENFIRALER "Fl" &,
S5.EMHERREEY, WARERESER. BTE GPU =E=HIASHIRE. N8R GPU = fEiak
TIEEBEIT 30 08, BRABEHNESEBR, BRIIRRZ THELISIGH—EAE,
BiZ& GPU =EHURELE
1.Z2FiEHR0,
2.8 "AMISIE>IRSBHIER" | EFE HE >EEEN .
3E=ENSIFRS, EEFEEILRSE GPU =EH.

ERERRNERES, WANRMERBLER. SERENINSIRE: NMREZENAEFRERTEEED 30

P, JARHRSERER, BRI RUSRE—TLE,

3.5.3 EFLHI

B

EEEREREFZENN—MERLSN, NRAEH. ERRFEXEES.
BRMESER

1. BEREHPO.

2. BEEHPOTRERRY : . R MR .

3EBFEMSIE "TRIRSIIER" | R HE > BEREN" .
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O X8
A FRESCRE RS = ENHITER.
(1) WEREFVHTERRE: E=EVERS, EREEEERN=TI, SE=F5ERE LBYE
BRI,
(2) WEE=ENHTERRE: BTV xRS, EEEEERNZE=EN, Roa=EVSIREL LS
REfER(EIRH.
SEEEHEED, REEEAT, AWMARMERERER, TREAHHE.

RE i8R

BR: [ERERWE.
BEEGR
SEHER: FRTHHRER, JREAZENRERETRENHEZAVEIE.

3.5.4 BERISEHI

S

FERL GPU ZENSELN RS RS, (ST LUBISah SR R B 5L,

EREE GPU ZEHIBESE

12REI,

2.8 ENSHA-REFIE |, W UHE SR .

3ESENFIESD, EREEEEA GPU MBS, D & IP il UERIEHR GPU =EH,
AMERENE GPU M, FHEE "B JITH ES > MR .

SAERHIIRREE R, WANREREER. 1558 GPU ZEHVUASHOUEA. 18R GPU =EHEREK
FSERIET 30 S8, FTRUAHMSEER, ERAHERZ RS RiE—HLE,

BERSE GPU ZEHIRIESE

1EREHIR0,

283 EMSHA-RSFIR |, W HE SEEREN .

3SESENFIES, BEBEEEILNSE GPU ZE,
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=25
O x&5
4% BHR GPU =4, FEads "“BF" 5T &% > MR .

STERHRMRTMERT, WMNRMERSIER. BERZEIVRSRE: RAFIEFERSEEEY
30 o, REAUREHMFERR, BRAHER TRLISKE—EAE,

3.5.5 Z5fe

#elam

LR GPU ZENMSTERE WS TR, TLUFARIER=EN vCPU, BFE. E%F. GPU
TENUSHS RSB IR RIS L E.

BRMESER

1. ZREHP 0.

1EF "HE > BMHEREN .

SHERENIIR, EFAEHITRECERFRN GPU ZEH, BdE GPU ZEHAEITRY "BE" 7ITH "8
z > Rhe" .

ATERHAYATEAUSTIE, EEEREER) GPU =X vCPU, AFHIETR.

E-4 ENER e L] SURET %
3, P larg Windows2008-EP 0 41 ® =N
vCPU 2] (1] * ARZ T
RETRER
i) AR itRmas Gl dle ] GPUREE DS RLAHE
MANWEGD
WEER vCPU AT (GB)  ps) / BT L] GPURIS B (GB)
WHOEPPS) B
W(Gbps)
pi7 Axlarged 16 64 17/15 200 8 NVIDIA A 24
O pi78darged 32 128 25715 400 16 NVIDIA A 18
piT.16darg... 64 256 47745 800 2 NVIDIA A %6
Az
Lol

5.8 "HE" .
6.3 RDE AT Se B 3 .
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O x&5

3.5.6 EEENE
Bz
. BURIERE GPU ZENE, ENIEESAIRER.

. BEKR, LB RGRMUNEEZDINEEKEL.

. GPU ZEHAPREA BT .

. GPU mEH MR IEFIEIT.

BRMELPR

1. &REFPO.

2EE "HH >TE .

3EPFEETEM GPU =M, FHEE "BME 3T "EZ > EETN .
AMERERTR, RE GPU =EHAIER, FHEIAFREE,

5.8 "HEN" .

3.5.7 EHATX

BFEIGEUREN >EEBUREN >ERKX.

3.5.8 EXERFRS

B

GPU ZENBRERRLAEREHT, 8 GPU ZENRFIETIER, BFENREFRHTMMN, EEER
HURESTIIERY, ATLAESE GPU ZEHRIRER S,

AR

. SHERAEEFEAT 0.

. MREBEINERGEENTEN, BHREERGIFE.

. FERRFRENZENLT "X RE&& BRI K&,

. FEREERENZENEHE RAE.

62


https://wwwgray.ctyun.cn/document/10029787/10195804
https://wwwgray.ctyun.cn/document/10029787/10195806
https://www.ctyun.cn/document/10026730/10165319
https://wwwgray.ctyun.cn/document/10029787/10195809

O x&5

. BEREFRRRBRERRNE, SERRE LNRRSRIMEBHES X, BHIFHIESD.

BRMELR
1 &REFPO.

2EE "HE > BEREN .

SEGERRFRENZENN "BE 51T, BE "§% > —@EXK" .
ARBEXRTIRENZENABREERRR. NREZENARKRIVRE, BLXR.

S RER HE, GREEERINRMERR.
CMNRBFERBMFRFNZENREAEEBERSCIER, LRI AT LB R R,
7.8E "HE" | RREERRNHIE.

BIRREERARSNIRIBGE, ZENIREELN "B | JZRNEERE, FRERGR.

3.5.9 && GPU =FH=ER

HEHET GPU X, TUBEEREHESEERA GPU =X,

BRMELPR
1 &REFPO.

2EE "HE > BEREN .

3 RENTIRFAIA LA, WA GPUENA. IPibltay ID, HRE TR,

4 BEFER GPU mEHAIER,

5. RZBkEZZ GPU =EHIFBERE.

6.5E& GPU =nEHANFAER.

7IERILAIRER "SRR/ MK/RER/SBME 1P/ E, Bl GPU mElReH. 79 GPU ZEHFIM
MR, 4BESRE IP .

3.5.10 {&2% GPU =EHB R

BEIGEMEREN >EERMREN > BT ENETR.

3.5.11GPU Y53z
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O x&5

AR

. iR GPU =EHB%% GPU X&1/GRID Kzl IKa1&aiEE M NVIDIA IREh%aiE5]-GPU =

EH1-FIF18R-%% NVIDIA X5 - KEZ (ctyun.cn),

. HRIEER GPU XN LA IREN, XTUMRRRRERYE, BEIRIEEE Agent-

s EN-FEPIEE- 1R - KEZ= (ctyun.cn),

3.6% % NVIDIA IKzf]

3.6.1NVIDIA JRzhZeaEs55 |

IREnSE BRI IR

KEZR GPU mENSHFLELU TR NVIDIA 3KE:

o GPU Ikzh: FFIKEhIIE GPU, tHFR Tesla IRz,
o GRID 3IRz1: EZE NVIDIA GRID vGPU /S, AT ETREREE.
SC{EEY e LemIESid] IXEIZREES =
GPU it+&EpmEs BATE Tesla 3Xzf1  NVIDIA B FEFLE GPU IRz
(windows) _ . N
e GRID IXzi o EMISCANEIRETEE GRID EFIAVITEEE
e [ NVIDIA s ERIEBMIIIRAY License F
B17%%E GRID IR5) ( FiEE)
GPU it+Enikzay BAEITE Tesla IKz
(linux) e Ui GPU SLAIRTEEIZE GPU IKz)
® NVIDIA EMTEFZEE GPU IKz)
EfiEgy Tesla IKE  UN%3E Telsa JXE]

(BEERAIER /GRID IXa) e Bl GPU SLAIRYEzEN%% GPU IRz

Tesla IRz, oL
REZRERER GRI

D IKzh)
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EYT22% GRID 15 (FHEE)

GPU B INEEAE  ERItE GRID ¥zf]  AHFEHETE GRID 5], FTHERMGEE

(windows/linux) R
(SHAEES GRID IR AHFEHETE GRID Rz, THREITEE

TR BRI S RN GPU =EHSHFEmI%RE GPU IRa/424FE GRID IRaMAIIT 285G, HithRR
BB FLER, EFFakE GPU IKaf), ESI L% Tesla Waf) 1 %% GRID IKaf), fik G
RID IREhAIH B R A ER RGBS It 2 AR - B R IR S -1T28HBA - KB = (ctyun.cn),

= E R b= e e ok e [

LI 3% BaRESRHIIREIRA TR AN F & Falyis
ic) IXzh IKafhRA
=S XHF
GPUitTesla Driver 470.82.01CUDA 11.43 CUDNN 88.1.3 - THIRE
ENNIE KD X,
£ P8A NVIDIA
/PI7/P B
2V/P2 hRZSED
VS/PI2 CIR
GRID - Windows2019-DataCe = -GRID
IRz nter-GRID13.2 14 (- Dr
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O x&5

cumenta

tion
GPU E|GRID - GRID9.0
FZNNIE BREN ® Windows Server -9.4 (Dri
2= hiis) 2016 Standard  ver 430.
G5/G6 64bit 30-4324

® Windows Server 4)
2012 Standard
64bit

® (CentOS 7.5 64bit

® (CentOS 7.6 64bit

® Ubuntu Server
16.04 64bit

i TEEIKEIRA

GRIDO.1
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GPU E|GRID - Iz AZ BRE GRID13.
FZNnIE BREN ® Windows Server 0-13.8(D
2= hiis) 2019 DataCenter 6river 47
G7/G5 4bit 0.63.01-
S ® Windows Server 474.44)

2016 DataCenter 6
4bit
® Windows Server
2012
DataCenter 64bit
Z AZ FRit
® Windows Server
2019 DataCenter 6
4bit
® Windows Server
2016 DataCenter 6
4bit
® Windows Server
2012
DataCenter 64bit
® CentOS 8.1 64bit
® (CentOS 8.2 64bit
® Ubuntu Server
20.04 64bit
i TEEIKEIRA

GRID13.2

3.6.2 2%t Tesla IXzh

EERIEI TR PP RBITRIE Tesla R3], W1EZR% CUDA THREESMZS CUDA,
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VPSS =
SMENEIRIR AN ATES WAMANEEE IR TN AR . BRAFhR A
BilES
. GPU mENKZEIKA.
o GPU =M B384 IP,
— . Centos B{ERFIKNLE
1. NEXIREREN. 5(8) NVIDIA R FEER, SRR GPU 8BS, #BFRSH CUDA Toolkit IS,
BT TRE, AL A100 A, WTEFR.

NVIDIA IXHFERs T &

ETFANTPIRFHTERE, $1328 NVIDIA =RRESIEBES,

fR25EY: | Data Center / Tesla v |
F=Ea%k7: | A-Series ~
FEEAZRHE: | NVIDIA A100 v |
M,ﬁ?ﬁ: -Llnux B64-bit v_l
CUDA Toolkit: [ 11.4 v |
iBE: | Chinese (Simplified) v |
2R, EEREETEMRMRAE, SETE.
Data Center Driver For Linux X64
R~ 470.199.02

AT ERB: 2023.6.26

i F RS Linux 64-bit

CUDA Toolkit: 11.4

A= Chinese (Simplified)
b 7.U)" 260.6 MB

BHES EREFIIE Hpize

Release notes, supported GPUs and other documentation can be found at

3B TEARMZEE LERIRENF, PUTUUTSHS, MNEERINFUTIR.
f5lan, 43214429 NVIDIA-Linux-x86_64-470.199.02.run #IIFITHIUR.
chmod +x NVIDIA-Linux-x86_64-470.199.02.run

4.%2%t kernel-devel, gcc B, iFE kernel-devel MRAREFIRIZIRAFEIF—EL,
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O X85

sudo yum install -y gcc kernel-devel
TR TEE2AMERM yum ETE, AR yum EEEHENT:
% AZ FIFARR yum TEKES
http://169.254.169.253:10080/gpu/NVIDIAToolkit/depend/kernel-devel-$ (uname-r).rpm
http://169.254.169.253:10080/gpu/NVIDIAToolkit/depend/kernel-headers-$(uname -r).rpm
Ik AZ FFLHEAIR yum TR
http://100.126.0.130:10080/gpu/NVIDIAToolkit/depend/kernel-devel-$(uname -r).rpm
http://100.126.0.130:10080/gpu/NVIDIAToolkit/depend/kernel-headers-$(uname:-r).rpm
SHUTIAT® S, IBTINZER, FHEIRTHTIREURF.
sudo sh NVIDIA-Linux-x86_64-418.126.02.run --disable-nouveau
--kernel-source-path=/usr/src/kernels/$(uname -r)

TR, FUTLA T e S TIRIE.
nvidia-smi

IMRENSERITEFR GPU E8, NiRBRIRahREERII,

root@linux-c//-sz- 3 # nvidia-smi
Wed Mar 2 09:36:25 2022

| NVIDIA-SMI 470.82.01 Driver Version: 470.82.01 CUDA Version:
R e R T
Persistence-M| Bus-Id
Temp Perf Pwr:Usage/Cap| Memory-Usage
I
:::::::::::::::::::::::::::::::+::::::::::::::::::::::
NVIDIA A100-PCI... Off | 00000000:00:07.0 Off
PO 39W / 250W | OMiB / 40536MiB

Volatile Uncorr. ECC
GPU-Util Compute M.

Default
Disabled

+—— ——— 4

| Processes:
GPU GI

7. (B1i%) GPU AR

Persistence-M(Persistence Mode)2— "N ENRENIKZEFBIERIAE. ERIFAMENE, BIE
REESNIEFG, NVIDIA REEFBRREINEGRTS. XA IR AR ER > S TBAIN At
Fr(#en CUDA 2R ERRREEFINEEER, BEED> GPU mENE-RIAENA L.

cd /usr/share/doc/NVIDIA GLX-1.0/sample*

bunzip2 nvidia-persistenced-init.tar.bz2
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23—
D x8\s
tar xvf nvidia-persistenced-init.tarcd nvidia-persistenced-init && sh install.sh -u root
— . Ubuntu 2EE% K&

1. TEXINIKSD. 17318 NVIDIA IR TEEM, HEEIN GPU 815, BFZRSF CUDA Toolkit hi A5,
BTTE, AXEL A100 A6, SnTFEFR.

NVIDIA IXEHFERF &

ETANTRAIEPHTERE, HHER NVIDIA =RRESIEIBEA,

F=Ea25Ed: | Data Center / Tesla v
=Ea%5!: | A-Series v

F=E&3<h%: | NVIDIA A100 v
EES: | Linux 64-bit v

CUDA Toolkit: | 11.4 v

B | Chinese (Simplified) v

=3
2RATEHR, EETEMNKNRA, _RETE.

Data Center Driver For Linux X64

bR 470.199.02

AT HB: 2023.6.26
(R Linux 64-bit

CUDA Toolkit: 11.4

A= Chinese (Simplified)
A 260.6 MB

EHhES FEEISIE e

Release notes, supported GPUs and other documentation can be found at

3R THNRMNLER LEFIRENF, FUTLATSHS, NLRBFIIHTIRER,  Flal, XIXHEEH
NVIDIA-Linux-x86_64-470.199.02.run M4 THPR,

chmod +x NVIDIA-Linux-x86_64-470.199.02.run

4.2%2% gec # linux-kernel-headers,

sudo apt-get install gcc linux-kernel-headers

SHUTIAT®S, BTN, FHRIRHTREIRF.

sudo sh NVIDIA-Linux-x86_64-418.126.02.run --disable-nouveau
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=2 —

Q ARG
6. Z5eE, PTUATSSHTIRIIE.

nvidia-smi

INREERETEFR GPU 8, NIitBEIRaIZ R,

[root@linux-¢c77-52-200908 ~]# nvidia-smi
ed Mar 2 09:36:25 2022

NVIDIA-SMI 470.82.01 Driver Version: 470.82.01 CUDA Version: 11.4
[sme e Feemmemmmmeeeeeee———a- T
Persistence-M| Bus-Id | Volatile Uncorr. ECC
Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M.
I

e e e s e e s s e e e e = =+==== o ———— ———

NVIDIA Al100-PCI... Off | 00000000:00:07.0 Off
PO 39W / 250W | OMiB / 40536MiB % Default
Disabled

GPU Memory

No running processes found

7. (FIi%) GPU IRENFFEIRFAMIER

Persistence-M(Persistence Mode)2— MR A IRENINNEFBENIAE. BRFAMENG, BIE
IRBEENEF, NVIDIA REERFESRIFINERE. XTSRRI SIE TR R
Fr(f5lgn CUDA F2R)/BXRIIKEIERINEIER, RETRE> GPU nEHE-RERRATR L.

cd /usr/share/doc/NVIDIA GLX-1.0/sample*

bunzip2 nvidia-persistenced-init.tar.bz2

tar xvf nvidia-persistenced-init.tarcd nvidia-persistenced-init && sh install.sh -u root

= . Windows B{ERFIRANZE

1. FERIRIRE. FEZEHRIE NVIDIA SREN FEER , BEEIIN GPU BUS. BFRSEH CUDA Toolkit

WA, TR, AL A100 796, SnTRERR.
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NVIDIA IXEFERF &

E AR MIZIZERPHTAE, HIHE NVIDIA F=R¥EESEARE.

FERA | Data Center / Tesla v
F=EAFRF: | A-Series v/
F=ER3KIEE: | NVIDIA A100 v
1BEZS: | Windows Server 2016 v ‘
CUDA Toolkit: [ Any v]
iBS: | Chinese (Simplified) v ‘
2LREER, BEETHNRSRAR, RETE.

Data Center Driver For Windows

R 514,08 WHaL

AHAM: 20221220
1BEE%:  Windows Server 2016, Windows Server 2019, Windows Server 2022

B=: Chinese (Simplified)
XA 637.38 MB

LHhES Pl k3010t RS

Release notes, supported GPUs and other documentation can be found at:

SFTFF T HIKANEFFERIS S, WMEREMFa%R, RRAH LRRTZEKNEFHRIERE
&[5 GPU =FH.
AL EEREEER, BRI TR R,

72



& w0

o EEEES NVIDIA A100-PCIE-40GB [Bi X
) EfEA) EF(V) EEI(H)

_ EEF pEEs
oo o B Bm B Exd ¥ |

v & Windows-2016-datacenter ‘ NVIDIA A100-PCIE-40GB
> =g IDE ATA/ATAPI 555158 ’
7 - mm
> G THERSISR EIEFRME: NVIDIA
> IBVHERG BEFEEE 2022/1/28
> @ 80 (COM # LPT)
> [ HE EaEFRE: 30.0.15.1165
o =ifies BFEEE: Microsoft Windows Hardware
rEes Compatibility Publisher

v AEFE RS
) HID Button over Interrupt Driv] l &B}Eﬁ%ﬁ%@ i EEEFEHERETEAEEEE.
¥ USB BNEE

> wg REEAEETHIEE

> () siFEGERaE

. § EEScEEEsE

EFAEEE)... AEMEEEFENEERE.

MBERETEENEFHEN  WEES

» 3 R)...

) O FEEEE EEEIRFR) (oo
> = Z.iﬁlx
WA ZAD ZERITEE.

@ Microsoft BXE 5%
3@ NVIDIA A100-PCIE-40GB

HEL HERTEFER.

3.6.3 %% GRID IXzp

{5 PI7/P2V/P2VS/PI2 iXJLFFIHEIINERE GPU mENFAIFEFEGLER, FTLUEEFEET GRID Ik
SR ZERS, EEBREGIERESIIFER, ETB1TE NVIDIA SEAIEBAIRIS License, HEE
License PRSZEEF0Z4E GRID driver,

— . Hij license

1.¥JFF https://enterpriseproductregistration.nvidia.com/?LicType=EVAL &ProductFamily=vGPU,
EMIKSFHERE license,

2EMELE, SEMHEMEE, BIRZIKSHITER,

34TFF https://nvid.nvidia.com, BMAMSFZERS, #HAN “Dashboard” TaHE, WTE:
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<A NVIDIA. LICENSING

(.} DASHBOARD

ENTITLEMENTS

£8 LICENSE SERVERS >
&b NETWORK ENTITLEMENTS

[ VIRTUAL GROUPS

&8 USER MANAGEMENT

& SOFTWARE DOWNLOADS

BE EVENTS

B Leases

= SERVICE INSTANCES

«f APIKEYS

2 EMAIL ALERTS

£ SUPPORT

“ Active
n Expires soon
n Expired

Manage

= . BT

NVIDIA Licensing Portal

Manage your purchased entitlement features and configure your DLS or CLS instances. If you are new to this system, please view the 'Quick Start’ guide by clicking the button k

GET STARTED

LICENSE SERVERS

Serving

BERR os:bied
B Pending install
=

Unbound

Manage

1. R M2 BR SOFTWARE DOWNLOADS, #A

PERERFIHY NVIDIA Virtual GPU SoftWare kA, ZA3ZLAL GRID 11.13 kA6, S0 FER*:

SOFTARE BOWLOATS

m

NVIDIA APPLICATION HUB .

n Registered
n Unregistered
“ Neverlogged in

Manage

“Software Downloads” TTmE.

pees 188821
PATrORM PLATFORMVERSION  PRODUCT VERSION DescRPTION RELEASE DATE
[r— i " - s 2o [—
[N— 2 " it 20 [
R o b L 73 " o jmzaz0m [—
[T T " pmzs 202 Oovriea
bt i L 1 jom36 303 [
—— rEyn— " e poiszon
wross g e e Compiata 508 G ier package o Micronch saora pm Bomiont
Wi iy 2 " Computn G 111 gk pit 250 [
s pancnes Compan v om0, 20 Doveient
St b L 78 s Compne G 1 packags fr B 78 g suspories poes s e Dot
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2 BE—EEBRIZENL, 1FA License IRSBa:, H/IVIIE 4%, 8G ATF, 50G IEE,

PARTRE M Non-Driver-downloads, BTFFETREMY License Server &, ASUITE; 2023.04

Legacy License Server (Flexera) 2023.04 for Windows A, a1 TFERTR:

ExTITLEMENTS

> D W

B O

SOFTWARE DOWNLOADS

ULV © L s

¥ wangxins@chinatelecom... China Telecom Co Ltd Cl... Grouy

7 s

[ =R

B semnce msTances

Microast Hyparit

Gorin Hypersisor.

Vidware vighere

V3P Do Catalog,

P

indwy

10 |+ |cownioads per page

a0

prreey

e

DESCRIPTION |

LS Licanas Sever [BLS) 1.0 %0r Ui KV

LS Licanse Server [BL) 1.0 fr Microsoft Hyper.
LS License Server (DLS) 1.0 for Gitrix Hypersisor.
LS License Server DL5)1.0 for Viware vsghere
LS Licansa Server DL for CancOs

3P Driver Cataicg.

Lagacy Licerae Sarver (Flesers] 202304 for Linus
Lagacy Licanss Sarver (Fasers) 293304 for Winsows
Legacy Licarzs Sarver (Flera) 202209 for Linuse

kepaey Usenae Server (axers) 29320 for Windows
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3.8 License Server BIEZREELER 2 SIBN=EN, FEESL

https://docs.nvidia.com/grid/ls/2023.04/grid-license-server-user-guide/index.html . fEFepk LG

$KENZ License fRS5E8H9 MAC bk,

4 53R MS A=A LICENSE SERVERS, X\  “License Servers” T, 7E38HAY “Create License

Server” BOHTEBSEFEEEMEN License Server,

License fRS328 MAC itbiik,

# wanpanSEchinatelecom.

<A NVIDIA LICENSING g -

LIC Servers @ e
View hense servers in Ching Telecom Co Lid Cloud C {lic-001 Group China Telecom Co Ltd Cloud Computing Branch (936)
a8 Chcking on 3 row wil display the related server features cicking on the server name wil dsply the full server etals

LIST SERVERS

Hrh MAC Address iS1ES $£8 3 55EH

fogout

STATUS ENVIRONMENT PENDING INSTALL LEASING MODE MIGRATION STATUS
L ‘ T se updated & FF82TN ¢
NAME FAMILY 77 SERVICE INSTANCE "
1 > X == vGRU shha.l @ (Cioud) Actions
> By GPU DEFAULT_2023.09-01_03:11:37 -praen) Actions
8
H > vGPU wiy-test<Is-20230818 & (Coud) Actions
| o > B vGPU DEFAULT_2023.07:12_01:24:11 (5] (On-prem) Actions
10 |~ license servers per page 10f8
= @ D A @0 @75%
Y : Y=
5.7E select feature FRiEIERIRMAY license FNELE.
@ wast
[_®) L e
i semven
= » 3 (@) seiecttestures. >
Proouc e D stanus AvaAmE oD
= “
s s
oS 3

nessecprenavar e ame

erctemers teatures per page

6.58I0 NG, BJfE  “License Servers”
IS EARTIE],

7.3%3#% action->download T#&;HET1% License Server B License B34,
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https://docs.nvidia.com/grid/ls/2023.04/grid-license-server-user-guide/index.html

e s |
B s 817 ‘
= = ——
=
u s
= .
= o
=3
= o

=. EC& License 5328
1453 License fRSSE8A1A) License EIEIEHIG: http://localhost:8080/licserver,
2% EM License Server #=7fY License Management, #S A\ License 3X{4.

3.J%4% Licensed Feature Usage, BERINME. W TFEFx:

Licensed Feature Usage

[ reatures

Click the featare table header row Lo obtain a single sorted mon-paginated list
Features served 1o or reserved for clients. Click a feature name for usage details.

Gotopage 1 B

Tatal number of records: 7

M. %% GRID Driver

1 WIFeIE—aTTEMNEE GPU =Xl

2.%2%E GRID Driver L2528, BIZ3E NVIDIA vGPU for Windows IREIFERE. FTFFiiEpaitiBR

EfERTeR&ER, T ERR:
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http://localhost:8080/licserver

& =8

NVIDIA =&iEF

o

nviDliA

NVIDIA 223 #5 i .58 Ak

¥

NWID

SrEfa®

3.E/8 GPU =FH#.

ABEfRE, EREGEITIT NVIDIA f=HER, ST ->EEFANE, EAXIN server ip 7 port,
BCE License ARS5E8MY IP HUFIIRAS, EH(R License BRSSEEH IP MUERTLAREIAGE, LARROS
BREAFABIRE. EE7TMkE, RENA, ARER GPU ==,

5.5eRALECE, GPU mEHRIRNE TER EGLIERER.

3.7 E0# NVIDIA 3Kz

3.7.1 EP# Tesla 3Xzh

=ER

i

TR GPU mEHWFCHE 7RI BT LAUERER. MREEEMREFEHESRRE, 5508
RIRSEHIIE R IR FRSTRICECAIIERIKS), BUEE GPU ZEHSLIRAVIKN A ETmIERL S5 7o
IRIERHITRINE.

£ Windows IZ{ERFRENE Tesla IEzf)

LUTRELURER S/ Windows Server 2019 A9 GPU IHEINEELZEH PI7 J9fl,
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https://wwwgray.ctyun.cn/document/10029787/10129736
https://wwwgray.ctyun.cn/document/10029787/10129736
https://wwwgray.ctyun.cn/document/10029787/10195815

QO X585
1. BREFFO.
2.8 "EMNSAV=>IRSIIER" | SR THE > BEREN .
33KEX GPU =EH1ERS. VNC FRER GPU =EARt, FEAMEENE, RAEEXA VNCHRER.
ATE=ENSIFRF, HEBIRGPU =EH, HEXYMNA "#BE" 7T, Rt "mEER" .
5. (AJ%) HNSRERER “Press CTRL+ALT+DELETE to log on” , 5B Hinfe S RIREERA L7519 “Send
CtrlAltDel" 1ZEHFHITER.

6IRERERR, B GPU ZEHNEEER.

7.8 Windows iEETﬁuﬁ, B "EHIER .

S EIEHENRY, &E "B > HERER" .

9. AREBERHIEN GPU IKaf), AERE "HE/EHRU)" .

10538 HRYEIBARFAYIEES, B "EEW)" .

1 ##5ekfE, BE "SEEHEMR) . EE5THE, U GPU RENEEFI.
7 Linux 2{ERFPENE Tesla IXz)

SNREFELIE GPU ZEHNBT BT T Tesla 3Rz, N Tesla IRFNAIENEFEIREL run ZE0R9EIE
7z, LA Driver 470.161.03, CUDA 11.4.1 A5, BAREBRIEAN TR,
1HUTLATar<, i GPU IRaf,

sudo /usr/bin/nvidia-uninstall

2PUTLAT A<, E# CUDA,

sudo /usr/local/cuda/bin/cuda-uninstaller

sudo rm -rf /usr/local/cuda-11.4

5iAA

B CUDARRAE, HEar<SaIReFEERl, WRAKIEKE cuda-uninstaller 3244, i5%l/usr/local/cuda/bi
n/BRTEERAFE uninstall_cuda FFELAI3E. INRE, WEGH<SHE cuda-uninstaller E#iZX
H&. 3HUTLATHS, EEEA.

sudo reboot

3.7.2 E#; GRID IXzh
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https://wwwgray.ctyun.cn/document/10029787/10195818

QO X585
BRER
EFR: GPU nEHWRECHE 7RI A T LAESRER. MREEEMREFZHERSRE, B505
LRSS R IR FRGHRICECRIIERIKS), BUSE GPU ZEH SRR L TmiERkL 5575
IEIERFHTAINE.
{£ Windows Z{ERAPEE GRID Iz
LA TRIELURIER B9 Windows2019-DataCenter-GRID13.2 §9 GPU i+ EImEEL=FH P17 94,
1.5x1EHF0.
2.88% "EMNSAV=>RSFIER" | SR THE > BEREN .
33KEX GPU =S, VNC FRER GPU =EAAt, FEAMEENE, AEEXA VNCHRER.
ATE=ENSIFRF, HEBIRGPU =EH, EXYMNA "B 7T, Rt "mEER" .
5. (AJ%k) HNSRERERR "Press CTRL+ALT+DELETE to log on” , 5B Hinfe S RIREEIRA L7519 “Send
CtrlAltDel" 1ZEHFHITER.

6IRIERERR, WA GPU =EHNERER,

7.8 Windows &L N8 E’ffi BE "EHER" .

8= HImiRF, it "EF > HEER" .

9. AREBERHIEA GPU s, AERE "HE/ENRU)" .

10/ REDHAERFXNEMET, Bd "EE(U)" .

EEceRE, B "BEEMEMR) . ERTKE. U GPU IKEEEIERLTD.
£ Linux R{ERFREIE GRID IKz))

PUTAI T <> EDEL GRID IRaf), FiRIEIRRTTRIRIE.

130fTa0 T an<, EDEIRE.

sudo nvidia-uninstall

QHRARENMITER, WHABREEHREEM X screen RIBTE 4T, BINERIFEIALER NO, A
B2,

izl

TEERERFNEEABURFERLES, BRHERERSWSIHSREERE.,

3BARKERNTMERRS, FREHTTM. &F "OK" , ARREER.,
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3.8 FHEBES NVIDIA IR

IR A D NERTLAISHE, ERE T HRIORKHARASE GPU SLAIF AR, HallE
B TIR F AE AT B IRAIA /T, 52A% NVIDIA SRGAF bR,

$E—: 5 NVIDIA IBzh

RIS AOIRTNERY, BEHENS BRI

L i HEFX
Tesla IRz 0% Tesla IRE)
GRID 3Kzh E1Z GRID IRz

£—: % NVIDIA IEz)

RIS ELRIIRENEEFNR RS, IR NIRE:

IR SR BERR BREX
Windows 2{E& % B %% Tesla IRGNEEE 3 #2F
Tesla IXz=h

BNZLE Tesla R 1 SiEE
Linux B{E&R S
21BE
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https://wwwgray.ctyun.cn/document/10029787/10195839
https://www.ctyun.cn/document/10029787/10195815
https://www.ctyun.cn/document/10029787/10195818
https://www.ctyun.cn/document/10029787/10129736
https://wwwgray.ctyun.cn/document/
https://www.ctyun.cn/document/10029787/10129736

O x&5

IRzEneB BRERR RERE

b

H

GRID 3Kz

i
#

GRID 3Ezh Windows 12{E& %

BlEALE GRID IKEIHY GPU =%
Hl

SFRE R GPU SCHIRIIER(ER, EEH%EE GRID IKERT, S i%iE SERIASIEFEITEAY GRID IX
EIRAR. SNRZLEEIRRASAY GRID R4S, SFBERMsLFIRteE, BEESHEITEEREIT.
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https://www.ctyun.cn/document/10029787/10195716
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4 BETH

4.1 AR AR AR . BN

anfai&iE CUDA RRZ

CUDA (Compute Unified Device Architecture) , 28/ & NVIDIA #HHIzEFE, CUDA™ME
—HE NVIDIA #EHAB A TS, 1Z28H9E GPU BER RSNt Ea#. ©84&7T CUDAE
SEZEM (ISA) LK GPU WERAIHTITESIZ. FFRARBTLMER CIES% CUDA™MERERER,
AR S HAIRER BT LATES 135 CUDA™RILMESE FLUBSMREETT.

e CUDA ISR, FTESLTHE GPU ZEHFERNERINED, REREE REIRIEEINATY
CUDA R,
BUREBRINT

$B—  BUHEAENEEEREI. LANVIDIATA A6, AT ERIEERITE/ENA 7.5,

g CUDA-Enabled Datacenter Products

Tesla Workstation Products NVIDIA Data Center Products
GPU Compute Capability GPU Compute Capability
Tesla KBO 3.7 NVIDIA H100 9.0
Tesla Kao DiALs 8
Tesla K20 DIA L4D 8.9
Tesla C2075 20 NVIDIA A100 80
Tesla C2050/C2070 VIDIA A40 86

—— -
IVIDIA ATQ 86
DIA A2 88
NVIDIA T4
Tesl:
Tesla P40
Tesla P4
Tesla MBO
Tesla M40
Tesla K80 37
T
Tesla K20
Tesla K10

FER_  RIEERHBENEET T CUDA RE, iFEES N NVIDIA #iEH0. LANVIDIA T4 J9f,
CUDA 10 LA ERIRRASIIRETS STiss BN BN R iR AN HY CUDA,
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https://wwwgray.ctyun.cn/document/10029787/10227738
https://developer.nvidia.com/cuda-gpus
https://docs.nvidia.com/datacenter/tesla/drivers/index.html
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i Table 4. CUDA and Architecture Matrix i

Architecture | CUDA Capabilities First CUDA Toolkit Support | Last CUDA Toolkit Support | Last Driver Support
Fermi 2.0 CUDA 3.0 CUDA 8.0 R39S0
Kepler 3.0 [

32 CUDA 6.0 CUDA 10.2 R470
Kepler 3.5

3.7 CUDA 6.0 CUDA 11.x R470
Maxwell | 5.0

5.2 ~

CUDA 6.5 Ongoing Ongoing

5.3
Pascal | 6.0

6.1 CUDA 8.0 Ongoing Ongoing
Volta 7.0 CUDA 9.0 Ongoing Ongoing
Turing 7.5 CUDA 10.0 Ongoing Ongoing
Ampere 8.0

8.6 CUDA 11.0 Ongoing Ongoing
Ada 8.9 CUDA 11.8 Ongoing Ongoing
Hopper CuDA 11.8

9.0 Ongoing Ongoing

CUDA 12.0

SR B -RIRFRAS
HRIEHAER CUDA IRAFIEER RAYIKaIRA, I FERTR. FlaniEEn CUDA A 11.4.3, £/
linux BAERFERT, IWFRRARIAT 450.80.02, FHEESN

https://docs.nvidia.com/datacenter/tesla/drivers/index.html#cuda-drivers,

CUDA Toolkit and Minimum Required Driver Version for CUDA Minor Version Compatibility

CUDA Toolkit Minimum Required Driver Version for CUDA Minor Version Compatibility*
Linux x86_64 Driver Version Windows x86_64 Driver Version

CUDA 12.2.x >=525.60.13 >=525.41
CUDA 12.1.x >=525.60.13 >=527.41
CUDA 12.0.x >=52560.13 >=527.41
CUDA 11.8.x >=450.80.02 >=452.39
CUDA 11.7.x >=450.80.02 >=452.39
CUDA 11.6.x >=450.80.02 >=452.39
CUDA 11.5.x >=450.80.02 >=452.39
CUDA 11.4.x >=450.80.02 >=452.39
CUDA 11.3.x >=450.80.02 >=452.39
CUDA 11.2.x >=450.80.02 >=452.39
CUDA 111 >=450.80.02 >=452.39
(11.1.0)
CUDA11.0 >=450.36.06** >=451.22*
(11.0.3)

AN{aTiERE cuDNN R

NVIDIA CUDA REHZMLEE (cuDNN) E— GPU INEAGFREMZMEZETTE, e ERARN
FEIRAGIRE (RIEfIRESIH. R, [T—WiAEGER) . &8) cuDNN, ARARMFAS
S FTIGHEMEB R RIERNFE, TIANERERTEERN GPU MEREEEE, cuDNN aJfimE
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https://docs.nvidia.com/datacenter/tesla/drivers/index.html

O x&c
IZRIFERRE S SIIESE, 64F Caffe2, Chainer, Keras, MATLAB, MxNet, PaddlePaddle, PyTorch
# TensorFlow, #RIEUEIEAY CUDA RRASEEERIRIAY cuDNN ARAS, MRAIIRIFEE K cuDNN TRakibhta]
SEYITHEE: cuDNN Archive | NVIDIA Developer,
WN{aE$E Pytorch iz

TRIEEEAY CUDA hRAEERINAY Pytorch hRAS, hRAXSRIKXEASE U THERE: Previous PyTorch

Versions | PyTorch,

4.27E GPU sCf5_EEBE NGC IS

NVIDIA NGC EFRTFREZS. #H2E%FIF HPC B9 GPU fiibiRFaIchily, Tri(tsss. &8 1&AH)
AFUTIBRSZR, LMEEIERIER. FFRARTIARART AL F T B IR R = E LR,
AR

o BFPEEEM NGC HIKS: https://ngc.nvidia.com/signin

NVIDIA. NGC

<2 NVIDIA.NGC

Welcome to NVIDIA NGC - your portal to NVIDIA
Al Omniverse and high-performance computing
(HPC).

. GPU mEHECFBELK P,

RELSR

1.808—& GPU =X, #EmEESIEEREE GPU IXalRI GPU ==L,

225 GPU mEHIKE), EBWNTRENRAIHRERAN), BF/7E52 N NVIDIA IKahZiiss].
3.%2%E Docker #0533 NVIDIA GPU fg Docker Utility Engine, BEP nvidia-docker,

Docker {9%&%75iARILAE&%E Ubuntu, CentOS, XEEEA{ILA CentOS JlE TIRIEEERIRAR,
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https://docs.docker.com/engine/install/ubuntu/
https://docs.docker.com/engine/install/centos/

& =8

a. fE%%E Docker FRAZAD, BENEFTARYIBRRASLAR KERAOMELIN,
sudo yum remove docker \

docker-client \

docker-client-latest \

docker-common \

docker-latest \

docker-latest-logrotate \

docker-logrotate \

docker-engine

[root@ecm-aeba ~]# sudo yum remove docker \
docker-client \
docker-client-latest \
docker-common \
docker-latest \

docker-engine
docker-latest-logrotate \
docker-logrotate \
docker-engine

Modular dependency problems:

F 1: conflicting requests
- nothlng provides module(perl:5.26) needed by module perl-I0-Socket-SSL:2.066:8040020200924212038: laedcbfe-0.x86_64
L 2: conflicting requests
- nothlng provides module(perl:5.26) needed by module perl-libwww-perl:6.34:8040020211102170116:bf75fe78-0.x86_64
match for argument: docker
match for argument: docker-client
match for argument: docker-client-latest
match for argument: docker-common
match for argument: docker-latest
match for argument: docker-latest-logrotate
match for argument: docker-logrotate
match for argument: docker-engine
packages marked for removal.
Dependencies resolved.
Nothing to do.
[Complete!
[root@ecm-aeba ~]#

b. i%& Docker Fi&E.

sudo yum install -y yum-utils

sudo yum-config-manager --add-repo
https://download.docker.com/linux/centos/docker-ce.repo

[root@ecm-aeba ~J# sudo yum-config-manager --add-repo https://download.docker.com/1linux/centos/docker-ce.repo

ep
Adding repo from: https://download.docker.com/linux/centos/docker-ce,repo

[root@ecm-aeba ~]#
root@ecm-aeba ~1#

c. &% Docker 5|2,

sudo yum install docker-ce docker-ce-cli containerd.io docker-buildx-plugin

docker-compose-plugin
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plugin o plugin

metadata ex

pendencies resolved.

docker-ce-stab’
d -stab’
docker-ce-stable

bling module s
container-tools

down
1

d. Bz docker,

sudo systemctl start docker

/run/containerd/containerd, sock

ecm-aeba

ecm-aeba

e. &% nvidia-docker,
IREFHEEN GPG iR,
distribution=$(. /etc/os-release;echo $ID$VERSION ID) \
&& curl -s -L
https://nvidia.github.io/libnvidia-container/$distribution/libnvidia-container.repo | sudo tee

/etc/yum.repos.d/nvidia-container-toolkit.repo
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0|
url -s /Ny i £ er.repo | sudo

dia-container]
ibnvidia-container
eurl=| nvidi;

[nvidia-container-toolkit-experimental]
Inam idia-container-toolkit-experimental
baseurl=https://nvidia.github. io/1ibnvidia-container/experimental/rpm/$basearch

pgkey

imental ]
ontainer-exps imental
/nvidia.github, i0/1ibnvidis experimental/cento:
repo_gpgche
japgcheck=0

libnvidia-container/gpgkey

rt

FIEFIREREE nvidia-container-toolkit &, (FI{KEIR) .
sudo yum clean expire-cachesudo yum install -y nvidia-container-toolkit

r.repa | sudo tee yun. repos. d/ ontainer-toolkit.repo

a.github
te/pki/tls/certs

-toolkit-experimental]

1 install -y ontainer-toalkit
- AppStream
B

¢ Enterprise Linux 8 - x86_64
Enterprise Linux Modular 8 -

for Entarprise Linuz 8 -
Linux Mod

nstall 4 Pac

Install
Running

nvidia-containe
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EcE Docker SHPRERFLLURSEI NVIDIA FE8iz(Tht.

sudo nvidia-ctk runtime configure --runtime=docker

sudo systemctl restart docker

[root@ecm-aeba ~]# sudo nvidia-ctk runtime configure --runtime=docker
INFO[00OOO] Loading docker conftg from /etc/docker/daemon.json
INFO[00OO] Config file does n x1st, creating new one

INFO[0000] Wrote updated config to /etc/docker/daemon.json

INFO[0OOO] It 1s recommended that the docker daemon be restarted.
[root@ecm-aeba ~]# sudo systemctl restart docker
[root@ecm-aeba ~]# [

BTETES CUDA BRUXTIFRE.

sudo docker run --rm --runtime=nvidia --gpus all nvidia/cuda:11.6.2-base-ubuntu20.04

nvidia-smi

root@ecm-aeba ~ |# o
[root@ecm-aeba ~]# sudo docker run rm r i 1d1 gpus all nvidia/cuda:11.6.2-base-ubuntu20.04 nvidia-smi ~
Unable to find image 'nvidia/cuda:11.6.2-bas .04' locally

2-base-ubuntu20.04: Pulling from nvidia/cuda
: Pull complete
: Pull complete
: Pull complete
1210b79751b0: Pull complete
eb1le2ff09225: Pull complete
Digest: sha256:4b0c83cOf2e66dc97b52f28c7acf94c1461bfa746d56a6f63cOfef5035590429
Status: Downloaded newer image for nvidia/cuda:11.6.2-base-ubuntu20.04
Mon Aug 21 10:24:38 2023
+

NVIDIA-SMI 470.199.02 Drxver Versio 470.199.02 EUDA Version:

Persistence- M\ Bus-Id Volatile

Temp Perf Pwr:Usage/Cap| GPU-Util Compute
I MIG

00000000:00:08.
OMiB / 15109MiB

[rooteecm-aeba ~1# i

{85F NVIDIA NGC

1.4E5% NGC B9 APl key |

a. £ https://ngc.nvidia.com/signin pIHiEMTE NGC IKEZ R, FEEEMMFAT APl key,
BERNGCTHHE, B8F "WFE" |, IEE "Setup” , Bt Setup TUH, ARHT "Get APIKey” | #
NERL API Key HITRE
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NVIDIA. NGC | CATALOG

C e All You Need to Build Al All in One Place.

Welcome to the NGC Catalog - GPU Accelerated Al models and SDKs that help you infuse Al into your applications at speed of light

NVIDIA NGC: Al Development Catalog

Al Playground

Getting Started

NVIDIA. NGC | CATALOG

All You Need to Build Al. All in One Place.

Welcome to the NGC Catalog - GPU Agcelerated Al models and SDKs that help you infuse Al into your applications at speed of light

NVIDIA NGC: Al Development Catalog

Al Playground

Getting Started

NVIDIA. NGC | SETUP ®

Setup

Generate APl Key cu

mand line interface (NGC CLI) can run deep
on NVIDIA Docker containars.

own AP key to use the NGC service through

Jient e

\:’ —

b. £ APl Key UTUE, B "Generate APl Key” , HNFEIASHEIE,
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<A NVIDIA. NGC | SETUP ®

API Key

API Information
Your API Key authenticates your use of NGC service when using NGC CLI or the Docker client. Anyone with this AP| 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 ta create a new one at any time

Use your API key o log in to the NGC registry by entering the following command and following the prompts:

NGC LI
Docker™ 2
For the username, enter '$aauthtoken’ exactly as shown. Itis a special authentication token for all users

c. FEREAXSIENE, BE "Confirm” |, MEKSETAERLTF FERFRRIRE.

@ANVIDIA. NGC | SETUP ®

AP Key

APl Information

Your AP Key authenticates your use of NGC service NGC €L or the Docker clien

Click Generate AP| Key to create your own API Key. If you ha stten o lost your AP Key n come back to this page to create a new one at any time

Use your API key to log in to the NGC registry by entering the following command and following the prompts;

NGC CLi

Docker™ (&

Fort

sername, enter 'Soauthtoken’ exac

n. Itis a special authentication token for all users,

e displayed. Keep your AP| Key secret

d. £ Password b= BEB—EHZRY, FFIRE] GPU sLAIAY shell REZBE FAVIE(ERDAT,

$ docker login nvcr.ioUsername: $oauthtokenPassword: [#INZERGHIRLEA]

at yinhao in
$ docker login nvcr.io
Username: $oauthtoken
Password:

WARNING! Your password will be stored unencrypted in /root/.docker/config. json.
Configure a credential helper to remove this warning. See

https: //docs, docker, com/engine/reference/commandline/login/#fcredentials- store
Login Succeeded

at yinhao in

1.5 NGC ey (LA PyTorch 79f1) .
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Containers

ntainers for AUML, metaverse, and HPY
to depioy on GPLpowere

talog hosts

% PyTorch

NVIDIA Al Enterprise Support Displaying 13 contuinars

p et it
ydcach T nvioia
Use Gase ~
NVIDIA Platform ~

PyToreh is  GPU eceelen

 can be exended

= NPy ard SciPy.

PyTorch

g/ Featalog nge icka Cornforg:

a. H\ NGC iy CATALOG KB ZREB%, i%#% CONTAINERS 9%, 7£ Query EifjFhiiA PyTorch,

B "PyTorch” .

A NVIDIA. NGC | CATALOG

NVIDIA A1 Enterprise Dok (S skt

PyTorch B rrvicua.

Use Case A

NVIDIA Pl

LY

0 PyTorch
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Mulinods Suppert
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c. BIREEPIBISEPRIGS, JLERERFRANESRRGRS, BEE GPU LAY THBALLT
AN

AP< o

$ docker pull nvcr.io/nvidia/pytorch:23.07-py3

root at yinhao in

§ docker pull nvcr, io/nvidia/pytorch: 23,07-py3

23,07-py3: Pulling from nvidia/pytorch

Digest: shazhb: cb3e8702adcch3fHh235226dab29efhdd31 a2abddd003abd7 caleletb70f7922b
Status: Image is up to date for nvcr, io/nvidia/pytorch: 23,07-py3

nver, io/nvidia/pytorch: 23,07- py3

root at yinhao in

B o dachce Sdouaaa

X#E, FAIBMATLAR docker BRI A ERERSREmT .

4.3{EH Docker &2 TensorFlow #FHig & GPU/CPU i

1&ANiEE Docker HREETE GPU Lfjl bizfT TensorFlow, iZA={NELFIEZR%E NVIDIA KR,

FoEZ% NVIDIA CUDA TEf,

o GPU ZEHB%% GPU IKzf],
. ANSTRIEL B CentOS BAERF A,
BRMEPR
1.24%E Docker
a. %% Docker FThiRAZED, HBEIHFARILLSEIBRRASLAR REXHIMRERIA.
sudo yum remove docker \
docker-client \
docker-client-latest \
docker-common \
docker-latest \

docker-latest-logrotate \
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O X8

docker-logrotate \
docker-engine

[root@ecm-aeba ~]# sudo yum remove docker \
docker-client \
docker-client-latest \
docker-common \
docker-latest \

docker-engine
docker-latest-logrotate \
docker-logrotate \
docker-engine

Modular dependency problems:

1: conflicting requests
- nothtng provides module(perl:5.26) needed by module perl-I0-Socket-SSL:2.066:8040020200924212038: 1laedcbfe-0.x86_64
2: conflicting requests
- nothing provides module(perl:5.26) needed by module perl-libwww-perl:6.34:8040020211102170116:bf75fe78-0.x86_64
match for ar : docker
match for docker-client
match for > docker-client-latest
match for ent: docker-common
match for docker-latest
match for docker-latest-logrotate
match for docker-logrotate
match for : docker-engine
packages marked for removal.
Dependencies resolved.
Nothing to do.
Complete!
[root@ecm-aeba ~]#

b. 1% & Docker F#/E.
sudo yum install -y yum-utils
sudo yum-config-manager --add-repo

https://download.docker.com/linux/centos/docker-ce.repo

[root@ecm-aeba ~]# sudo yum-config-manager --z epo https://download.docker.com/linux/centos/docker-ce.repo
Adding repo from: https://download. dgdser_Lcom_zl_.muuggitqsiingkar4e¢ena

[root@ecm-aeba ~]#

[root@ecm-aeba ~]#

c. &% Docker 3|28,

sudo yum install docker-ce docker-ce-cli containerd.io docker-buildx-plugin

docker-compose-plugin

noarch. rpm

XB6_64. rpn
f4b rpm

6_64.rpm
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d. Bz docker,

sudo systemctl start docker

2.%% TensorFlow
a. iI¥E NVIDIA BFEETESE
IRETFEREN GPG %A,
distribution=$(. /etc/os-release;echo $ID$VERSION_ID) \
&& curl -s -L
https://nvidia.github.io/libnvidia-container/$distribution/libnvidia-container.repo | sudo tee

/etc/yum.repos.d/nvidia-container-toolkit.repo

curl

[Libnvidia-container]
Libnvidia-container

etc/pki/tls/certs/ca-bundle.crt
container-toolkit-experimental]

ntainer-toolkit-experimental
/nvidia.github. io/1libnvidia-container/experimental/rpm/$basearch

ntainer/gpgkey

ontainer-experimental]
exper imental
/nvidia.github. io/1ibnvidia-container/experimental/centos8/ $basearch

idia-container/gpgkey

-bundle.crt

[rootgecm-aeba ~1# i

EHE5ERGEZEE nvidia-container-toolkit & (FIKEIR) .

sudo yum clean expire-cachesudo yum install -y nvidia-container-toolkit
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ution/1ibnvidia-conta .repo | sudo tee yum. /oy -container-taol

idia.github. io/libnvidia-containe

pki/tls/certs/ca-bundle.crt

iner-toolkit-exp
0 1k

tainer/experimental/rpm/

/fnvidia.github. io/libnvidia-container/gpgkey
pki/tls/certs/ca-bundle.crt
ner-exper imental]
tal
ibnyvidia-container/experinent: ntos/$basearch

bnvidia ainer/gpgkey

a-bundle.crt

ainer-toolkit

se Linux B - xBi
Linux Modular

Linux B - x8
Linux Modular

ia-container-t

BCE Docker STHFFEFLARAI NVIDIA BSEREiTHT.

sudo nvidia-ctk runtime configure --runtime=docker

sudo systemctl restart docker

[root@ecm-aeba ~]# sudo nvidia-ctk runtime configure --runtime=docker
INFO[0000] Loading docker config from /etc/docker/daemon. json
INFO[000O] Config file does not exist, creating new one

INFO[0OOO] Wrote updated conflg to /etc/docker/daemon.json

INFO[OOOO] It 1s recommended that the docker daemon be restarted.
[root@ecm-aeba ~]# sudo systemctl restart docker
[root@ecm-aeba ~J# |}
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S

1787 CUDA Skl TIRRE.

sudo docker run --rm --runtime=nvidia --gpus all nvidia/cuda:11.6.2-base-ubuntu20.04

nvidia-smi

root@ecm-aeba ~ |#

[root@ecm-aeba ~]# sudo docker run --rm --runtime=nvidia --gpus all nvidia/cuda:11.6.2-base-ubuntu20.04 nvidia-smi
Unable to find image 'nvidia/cuda:11.6.2-base-ubuntu20.04' locally

11.6.2-base-ubuntu20.04: Pulling from nvidia/cuda

56e0351b9876: Pull complete

0e353182dfa4: Pull complete

63add13c711b: Pull complete

1210b79751b0: Pull complete

eble2ff09225: Pull complete

Digest: sha256:4b0c83c0f2e66dc97b52f28c7acf94c1461bfa746d56a6f63c0fef5035590429

Status: Downloaded newer image for nvidia/cuda:11.6.2-base-ubuntu20.04

| NVIDIA-SMI 470.199.02
7777777777777 T e o e e
Persistence-M| Bus-Id
| Fan Temp Perf Pwr:Usage/Cap

| GPU Name

0 Tesla T4

38C PO

Processes:
GI

Driver Version: 470.199.02 CUDA Version: 11.6

| Volatile Uncorr. ECC
Memory-Usage | GPU-Util Compute M.

00000000:00:08.0 Off
OMiB / 15109MiB

b. & TensorFlow Docker &%

B75 TensorFlow Docker $&{&fIF tensorflow/tensorflow Docker Hub {tRBEE S, SR AIZIBLIT

180T tRic:

R

latest

nightly

version

WA

TERSRIIRE (FEIEIRIEMA. alpha 1 beta FFURMIRA)

B3I TensorFlow nightly Python &

18%E TensorFlow i#HFIE&ARAS, Fl7n 2.13.0
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tme 1tEH
devel INEABYE, B8 TensorFlow SIG Build Dockerfiles
custom-op FREAREE, 1B TensorFlow SIG Build Dockerfiles

B ENFCE B SRS E XTI

{ANTSELYY WiBH
tag-gpu 1R&ET Nvidia CUDA, &FZ nvidia-docker Riz17E1(]
tag-jupyter FR&EEE Jupyter F1—% TensorFlow HIEEICA

tensorflow/tensorflow

L By tensarfiow - Up S——
Official Dacker images for the maching beaening framewor TensorFlow (W1 www tensotfiow org)

e et st [

Tinux/amde 613.47 MB

s 8 '~ ®

BRILA—IRERSANZR, HlEn, LITa<SRE TensorFlow A& T HETENL.
docker pull tensorflow/tensorflow # latest stable release

docker pull tensorflow/tensorflow:nightly-gpu # nightly release w/ GPU support
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docker pull tensorflow/tensorflow:latest-gpu-jupyter # latest release w/ GPU support and

Jupyter

[root@ecm-aeba ~]# docker pull tensorflow/tensorflow

Using default tag: latest

latest: Pulling from tensorflow/tensorflow

01085d60b3a6: Pull complete

de96127d9487: Pull complete

0d0dce5452b7: Pull complete

3b190c0764b5: Pull complete

9e55d77b5a31: Pull complete

eb5c0fde2e19: Pull complete

1eb5af93509e: Pull complete

4a60f8dff7fd: Pull complete

85balcd0f140: Pull complete

4983425daedd: Pull complete

d10bf76e378a: Pull complete

17f02e3f1dbl: Pull complete

Digest: sha256:f133c99ebabe59b921ea7543c81417cd831c9983f5d6ce65dff7adb0ec79d830
Status: Downloaded newer image for tensorflow/tensorflow:latest
docker.1o/tensorflow/tensorflow: latest

[root@ecm-aeba ~J# [}

[root@ecm-aeba ~ |#
[root@ecm-aeba ~]# docker pull tensorflow/tensorflow:nightly-gpu
nightly-gpu: Pulling from tensorflow/tensorflow
6b851dcaebeca: Already exists
4586c00479c6: Already exists
4304fa233a80: Already exists
afa3f70b397f: Already exists
d963a42bc712: Already exists
550ae4bb69cb: Already exists
d2ba79382571: Already exists
493b2c98b564: Already exists
ead9ca3afa’4: Already exists
c80204be0995: Pull complete
523faa97f655: Pull complete
a9b37bafb59e: Pull complete
829d7d3748ef: Pull complete
a85798bfdece: Pull complete
d9c084415a37: Pull complete
2407f7c0a2ed: Pull complete
b99a6f3de523: Pull complete
da75bcc1c93a: Pull complete
i : sha256:dbeda2e714a3ffObb1f3bf82a173c016b60ce42c9431cd9c0ddb8bfd911a138e
: Downloaded newer image for tensorflow/tensorflow:nightly-gpu
docker. 1o/tensorflow/tensorflow:nightly-gpu
[root@ecm-aeba ~]#

c.J251 TensorFlow Docker Z528

[SshECE TensorFlow RIZEER, IBERLI T o S1ER, MK THEZEE, 1SN Docker run reference,
docker run [-it] [--rm] [-p hostPort:containerPort] tensorflow/tensorflow[:tag] [command]

Nl

1{ERNZEF CPU BISR&RAYRGI

TR, (R latest FRICHIBSIRIGIE TensorFlow %2R, Docker SFEENRIEITH FEEHY
TensorFlow /(%

docker run -it --rm tensorflow/tensorflow python
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[root@ecm-aeba ~]# docker run -it --rm tensorflow/tensorflow python

Python 3.8.10 (default, May 26 2023, 14:05:08)
[GCC 9.4.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

Hfth TensorFlow Docker HZREII0IT:

E£ficE TensorFlow B9AEEHEE bash shell £i&:
docker run -it tensorflow/tensorflow bash

[root@ecm-aeba ~]# docker run -it --rm tensorflow/tensorflow python
Python 3.8.10 (default, May 26 2023, 14:05:08)
[GCC 9.4.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

KeyboardInterrupt

>>> ex1t

Use exit() or Ctrl-D (1.e. EOF) to exit

>>>

[root@ecm-aeba ~]#

[root@ecm-aeba ~]#

[root@ecm-aeba ~]#

[root@ecm-aeba ~]# docker run -1t tensorflow/tensorflow bash

WARNING: You are running this container as root, which can cause new files 1in
mounted volumes to be created as the root user on your host machine.

To avoild this, run the container by specifying your user's userid:

$ docker run -u $(1d -u):$(1d -g) args...

root@lfecdbf355cd: /# |

MEEBBNIZTEENLFED TensorFlow 2%, Ei@iL -v hostDir:containerDir -w
workDir 24y, EHFNERFHAENSHNIEER. 7PIT:
docker run -it --rm -v $PWD:/tmp -w /tmp tensorflow/tensorflow python ./script.py

&M nightly kix TensorFlow fZ5 Jupyter EiCAIRSSES:

docker run -it -p 8888:8888 tensorflow/tensorflow:nightly-jupyter

BS%E Jupyter BRI 18X1%EE, (FRANLEEEIR) http://127.0.0.1:8888/?token=...,

99


https://jupyter.org/
http://127.0.0.1:8888/?token

2fERASHE GPU BRGNS
a. BUTLAT®S, THFIHZITHE GPU 19 TensorFlow &%, FEM Python f#RRESE50.

docker run -it --rm --runtime=nvidia tensorflow/tensorflow:latest-gpu python

>>>

1Abs ,perb,* ,cobALsdpg,’ ,cLeqff2, OL ,[fC6U26, LOL WOLE fULOLWSLIOL"
[ecc a°¢-0] ou [runx

bAfpou 3°8°70 (geisnre’ WA 5@ 5053° Tt:02:08)

2L9fM2: DOMUS09Q6] U6MEL rId6 LOL L6U20LL[OM\L6UR0LL[OM: fIre2L-abn

Dfd62f: 2P9520:PYeNR\ITCATPLL300459C38C30358TNASCAARCRPAISPTI9936253T980530353
16293\C\\136: V[L6IgA exrafe

PTC399\qT8¢Y: V[Le9gA exsafe

5009CCE65aR: VrLeggh exfafe

9COYSPO3)A6N: VILE6IgA exfaf2

381620098003 V[L69q\ exsaf2

TPORPAC35169: YrLesgh exfaf2

S6¢836pC39C): Yriesgh exrafe

16PR949320096: VILeSgA exfafe

T86@34LPYPOSP: VILeSqA exfafe

\809828T5510: V[Le9q\ exsafe

D9T69092CRe3: VY LeIgh exraefe

9909C6R4R3P)N: VIL6IgA exraefe

0690L5\da¥8)N: VrLeIgh exfafe

99372P\808LO: VILEIgN exfaf2

PO8EELTPINCE: VILEIGA exrafe

6C68¢00Y93Cq: YLeIgA exsaf2

S00R¢19PR6pR: VrLEeggh exfaf2

2060327P38\e: VrLEeIgA exfaf2

rofeef-dbn: pArrrud LLOW £6U20LL[OM\L6U20LL[OM

nuopre £o Lruq fwede ,feU20LLfOM\f6U20LLfOM: f9fe2f-abn, focgrfA
[LOO£@ECW-96PY »]% QOCKEL LAU -ff --LW --LAULSWE=UASQfY L6U20LL[OM\f6U20LLIOM: [9fe2f-dbn bAfpou
LO0L@6CW-96pT « %

b. IREXFF GPU HEAIRERE—RIE, IRESZTET GPU BIHIA, &I LAER docker exec &

SEERSE. BT THS, FESHE TensorFlow GPU (&R H =25 bash shell £1F:

docker run --gpus all -it tensorflow/tensorflow:latest-gpu bash
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[root@ecm-aeba ~]#
[root@ecm-aeba ~]# docker run --gpus all -1t tensorflow/tensorflow:latest-gpu bash

ARNING: You are running this container as root, which can cause new files in
mounted volumes to be created as the root user on your host machine.

o avold this, run the container by specifying your user's userid:
$ docker run -u $(id -u):$(1d -g) args...

root@e81eb7313f74:/# |

4 A4%%E CUDA

CUDA Z NVIDIA #EHROIBAFTITELEM, #ENEGER NVIDIA GPU BREZRMNITREE. BaSE
SN R{FiRBA%% CUDA THE, CUDA MARNEFEIES NAMIEERARIERE. TIEFMRA,

AR

. GPU =M B384 IP,

£ Linux BMERZ L% CUDA

13REY cuda LB Tk, 518 CUDA THERM, EEXIMAT CUDA IRA, ORISR ERFZRE
B, S%l cuda TEGTEHHEHE. A centos RFAMAI, cuda AR 11.4.0 Ffl.

Operating System Windaws

Architecture !"9‘ -‘.*"*'

Distribution e R P e e e e
Version 7

Installer Type pmilocall  rpen (network)

2NN T ap< T CUDA 2558,
wget
https://developer.download.nvidia.com/compute/cuda/11.4.0/local_installers/cuda_11.4.0 470.4

2.01 _linux.run
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3N Ta$%% CUDA TAES,
sudo sh cuda_11.4.0 470.42.01_linux.run --silent --toolkit --samples

[root@ecm-aeba ~]#
[root@ecm-aeba ~]# sudo sh cuda 11.4.0 470.42.01 linux.run
[root@ecm-aeba ~1# §

ABBINRLEEES CUDA IRA, AN TFERNES CUDA L5,
echo 'export PATH=/usr/local/cuda/bin:$PATH' | sudo tee /etc/profile.d/cuda.shsource
/etc/profile

nvcc -V

| sudo tee /etc/profile.d/cuda.

) Cuda compiler driver

Copyright (c) 2005-2021 NVIDIA Corporation
Built on Wed Jun 2 19:15:15 PDT 2021

Cuda compilation t re 4, V11.4.48
Build cuda 11.4.r1 : 3411 0
[root@ecm-aeba ~J# |

£ Windows B{ERFih%%E CUDA
1. TEHXIR CUDA %46, i8] CUDA REE M , EEITMAY CUDA RS, 2321 Windows Server 2016

x86_64 hRAAFIHITERE.

et Faiesen
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Select Target Platform

the green buttons that describe taroet plath pported platforms wil be 3 By downlosding and using the software et d

Operating System

Architecture
Version ﬂ | ‘m
Installer Type o nwtwerk)

2.3 cuda_11.4.0 471.11_win10 SZAFFIAZEE,

3IERLERE, BE "OK” .

B CUDA Setup Package

ABE "EEAMSE .
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nviDia

o NVIDIA ##F¥F a $5 1

vralth IWFEERRLL T nvon it

RERBHH L IE. AREESR0E

L e i i

5.8 "F—#" .

NVIDIA SRR

(74331

on

6. 4i%fRERE “NEXT" |
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. |

nviDia

CUDA Visual Studio Integration

7.8% T8, W FERRLERL.

n

Nsight Visual Studio Edition Summary

1 Visual Studa features. snd does
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NVIDIA 2% W FF O 5e ik
- Py anpes

4.5{FEA Windows GPU =EH 2 RESIINE

BERER

LB TR,

SEfSE pi2.2xlarge.4

IRMERR Windows Server 2019 #EHUhR 64 i H3ZHR
CPU 8vCPU

HE 32GB

GPU NVIDIA T4 * 1 3

IRENRABKRE. K CUDA11.3.0. Python 3.9, cuDNN8.2.1, Pytorch 1.11.0,

HhRA Tensorflow_gpu 2.6.0
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& w0

e

SMEE RS N AR ANE S AN AR R AER . ERAHhRAS.

BRMESER

$B—: 6l GPU x4l

iS2WAFERE- >8I GPU £ > BUEARECEIRHAI GPU =EH, BlIEE GPU =EHLHI.
SR RERE-RIEED

1 ERECIER GPU XM, #BFSI Windows SR FHNERTTTMIA,

2i7E NVIDIA EN, IBEE-RINIKaIRA, B "SEARCH" #HNTEE, SEiH T E.
35 T EE, RIERTRTTREER.

TE=: % CUDA

1.35a345HL B/ CUDA Toolkit Archive, EHERIMARAS,

VIDIA D

Home

Previous releases of the CUDA Toolkit, GPU Ccmpuurg SDK, documentation and developer drivers can be found using the links below. Please select the release you want from
the list below, and be sure to check

com/drivers for more recent production drivers appropriate for your hardware configuration,

Download Latest CUDA Toolkit Learn More about CUDA Toolkit

Latest Release

CUDA Toolkit 12.2.1 (July 2023), Versioned Online Documentation
Archived Releases

CUDA Toolkit 12.2.0 {June 2023}, Versioned Online Documenta!
CUDA Toolkit 12.1.1 (April 2023), Versioned Online Documenta
12.1.0 (February 2023), Yersi
(January 2023,
0 (December 202
8.0 (October 2022),
(August 2022), V
7.0 (May 2022), Ver
.6.2 (March 2022]
5.1 (February 2022
6.0 (January 2022)
2 (February 2022

tion

n

sioned Online Documentat

versioned Online Decum

.5.0 LOc'cber 20
4.4 [February 2022
(Novemnber 202

rsioned Online Documentation

rsioned Online Documentation

rsioned Online Documen

LFeI)rUgn 2021), Vi
2.0 (December 2020)

1 1Artnkar 30300 1

2.3\ CUDA Toolkit 11.3.0 Download TE, &M EARS,
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O x&5

Home

Select Target Platform

Click on the green buttons that describe your target platform. Only supported platforms will be shown. By downloading and using the software, you agree to fully comply with the
terms and conditions of the CUDA EULA,

Operating System B 2=
Architecture

Version . - E
Installer Type o notork)

3.83F "Download” , FFATE:.
ATHENE, BNERES, HRERNH TRE,

. 2" v Em TH O X
T %9 BE GEEFIA ©
T & » UGS » FIES (C) » B » Administrator » T v i BETE B2
& f ey
o tRiEnE
o E . B cuda 1130 46589 win10.exe 2023823 13:43 e 28103
4+ T8 ’
3 ¢
= [EhR o’
L
o i

BTEMTER:
fESEHAY CUDA Setup Package &7, Extraction path JJERITERUENE, FTHRIEK, FRIFEIAFER

& OK.,

. CUDA Setup Package X
Please enter the folder where you want to temporarily extract
the NVIDIA CUDA Tookit installer. If the folder does not exist,
it will be created for you.

Extraction path:
| C:\Users\ADMINI~1\AppData\Local\ Temp\1\CUDA| _J =

I OK I Cancel |

AT RG, R "BEX FRE T2 .
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NVIDIA 32/ — X

o, |

nvinia

a3l
@ WHEHE) (D

Installs all CUDA components and overwrites current
Display Driver.

@ B8%E (=)

Allows you to select the components you want to install

A2 I (1.

IRIESCARE R A, HEadk "2 .
NVIDIA Z525 B %

X

nvinDlia

B E X &% ki
AR AR
LEhRAE

o
m ]
<< SRS

-
o 3

=
J<

SeRRER, RERTERTEL.
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=2 —
Q xRS
SEN: GERIETS

1 ERERAERE A "win +R" REEEITFHETT.
2IEETEOS®A sysdm.cpl, et "HE" .

Windows 3SHRIERETRANRIETR, AIRTTHENATER. SF
Sz MRYEE Internet ZE,

FIFHO): ‘ sysdm.cpl

$ sEEEURoRIIS,

SHETANRRBMEOS, &R "SR &, BT TNEEE" .

FRmIE X
e & &R R
EHTASHEN, REHEERET.

-]
MR, BT, WiEER, IRELARE

FFEEF
SEFKFEXNAEmRE
RE(E)...
ERANSEEIRE
e, REMEALKES
RE)..
INEZEN)..

AERRBRETETR "Path” |, BE "HE" .
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O x&5

Eﬁi‘%’ﬁf =

Administrator FIFFZEE()

TE &

Path C\Users\Administrator\AppData\Local\Microsoft\WindowsApps;

TEMP C\Users\Administrator\AppData\Local\Temp

TMP C\Users\Administrator\AppData\Local\Temp

FEE(N)... R4 (E)... HIER(D)

BEHRTE(S)

T &

NUMBER OF PROCESSORS 8

NVCUDASAMPLES ROOT
NVCUDASAMPLES1T1 3 RO...
NVTOOLSEXT PATH

oS

PATHEXT
PROCFSSOR ARCHITFCTUIRF

C\ProgramData\NVIDIA Corporation\CUDA Samples\v11.3
C\ProgramData\NVIDIA Corporation\CUDA Samples\v11.3
C\Program Files\NVIDIA Corporation\NvToolsExt\
Windows NT

C\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v11.3\bin...

COM:.EXE;.BAT.CMD:.VBS; VBF:.JS: JSE; WSF:. WS H;. MSC
AMDGKA

5 /R HARIEIME R BB O,

FEE(W).. (). HER(L)

FEABANNTRAREERE FHCENLEHERRHE) .

C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v11.3

C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v11.3\bin

C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v11.3\libnvvp

C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v11.3\lib\x64

C:\Program Files\NVIDIA Corporation\NVSMI
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O X8

iR pes

CAProgram Files\NVIDIA GPU Computing Toolkit\CUDA\v11.3 #aE(N)
CA\Program Files\NVIDIA GPU Computing Toolkit\CUDA\11.3\bin
CAProgram Files\NVIDIA GPU Computing Toolkit\CUDA\v11.3\lib\x64 YRIR(E)
CA\Program Files\NVIDIA GPU Computing Toolkit\CUDA\W11.3\libnvvp
C\Program Files\NVIDIA Corporation\NVSMI e

EE(B)...
CAWINDOWS\system32
CAWINDOWS

HIBR(D) |

CAWINDOWS\System32\Wbem
CAWINDOWS\System32\WindowsPowerShell\v1.0\
CAWINDOWS\System32\OpenSSH\
%PYTHONHOME% L&)
CA\Program Files (x86)\NVIDIA Corporation\PhysX\Common
FE(0)

JREESTAN(T)...

6.IELERE 3R "HE" | RIFRE.
SEA: REE-FIREIR CUDA
1R ERFEREFEA "win +R" RERITHIET.

2EETEOPEMA cnd, FRE "HBE" .

Windows {SRIE(RETARER, FRFTFHEMARER. 3t
Pz WRYEE Internet &R,

117(0): [T

3£ emd BOF, FUTUATHS, RERRIKSEETEMI.

nvidia-smi
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vidia—smi

DM | Bus-Id

CI
ID 1D

HITFLA TS, 12 CUDA BRI,
nvcc -V

REYITERRFREZRT CUDA Z3RmMI.

dministrato
(R) C

15 n oun_
Cuda compilatio

SN =3 cuDNN

1.807E cuDNN Download T3, B “Archived cuDNN Releases” , BBEBEZIRA.

23KBIFFE cuDNN fRA, FHTE.
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https://developer.nvidia.com/rdp/cudnn-download

& =8

SANVIDIA DEVELOPER  tHome Bic

cuDNN Archive

NVIDIA cuDNN is a GPU-accelerated library of primitives for deep neural networks

Download cuDNN v8.9.3 (July 11th, 2023). for CUDA 12.x

3.f2F cuDNN E488, #4& bin, include K lib 3X{£#NZE C\Program Files\NVIDIA GPU

Computing Toolkit\CUDA\v11.3 BRT.

B E = |vi3 - O X P
tm oxm  =E o
T

“— v <« NVIDIA GPU Computing Toolkit » CUDA » v11.3 v O BEEWVI3T yel
&R h ERGE s Kol
A PRI
m = 4 bin 2023/8/23 15:26 MR
. compute-sanitizer 2023/8/23 13:51 34k
M extras 2023/8/23 13:51 prg =
el 37 i include 2023/8/231526 X
=Bk A lib 2023/8/23 13:51 prg =S
A libnwp 2023/8/23 13:50 Mg
nvml 2023/8/23 13:50 prg =3
o e nvvm 2023/8/23 13:50 prg =
nvwm-prev 2023/8/23 13:50 i
src 2023/8/23 13:51 PSS
tools 2023/8/23 13:51 A
—| CUDA Toolkit_Release Notes.txt 2021/3/22 13:21 SCASIRY
| | DOCS 2021/3/22 13:21 g
=] EULA.txt 2021/3/22 13:21 SCAITRY
| | README 2021/3/22 13:21 prg S
| ] versionjson 2021/3/27 716 JSON 3244
>
=

ZItB5e cuDNN 24,

$£Bt: ®% Anaconda iFEFIE

#Z2INEIT Anaconda BIERIEIIRAEZ%E Pytorch # Tensorflow, &Y Anaconda, BI{EEFRENEFHRS
BHTEIE, AT —SMERE, Anaconda 8587 conda, Python 7ERAYET 180 MRIFE R ERK
N, LARISIEEER, BESIEREER Python M1 RIES, BERBIMXI.

1.801F Anaconda B/, ERES FERFTERA, LA Anaconda3-2021.11-Windows-x86_64 F3ffi,
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https://www.anaconda.com/download/
https://www.anaconda.com/

& w0

2 BN hLREE, HIRIENERTRHITRE. 15 E3E Choose Install Location 8rh, BERENALEER
R, FEOALZERR CEiY ProgramData R ARSRIEE, AT HEEE, BINTEEEME
¥,

2 Anaconda3 2021.11 (64-bit) Setup — X

Install Location
".'J ANACONDA. Choose the folder in which to install Anaconda3 2021. 11 (64-bit).

Setup will install Anaconda3 2021. 11 (64-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Next to continue.

Destination Folder
| | Browse...

Space required: 3.0GB
Space available: 14.8GB

<Back [ ®Next> | | Cancel

2 Anaconda3 2021.11 (64-bit) Setup — X

o Advanced Installation Options
"13 ANACONDA. Customize how Anaconda integrates with Windows

Advanced Options
[¥] Add Anaconda3 to the system PATH environment variable

Not recommended. Instead, open Anaconda3 with the Windows Start
menu and select "Anaconda (64-bit)". This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

[1register Anaconda3 as the system Python 3.9

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.9 on the system.

<Back | ®Jmnstal Cancel

3.8 “Install” |, RIBRTTEAHEEE.
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& w0

2 Anaconda3 2021.11 (64-bit) Setup —

Completing Anaconda3 2021.11

(64-bit) Setup

Thank you for installing Anaconda Individual Edition,

Here are some helpful tips and resources to get you started. )

We recommend you bookmark these links so you can refer
back to them later.

Anaconda Individual Edition Tutorial

Getting Started with Anaconda

(") ANACONDA.

< Back Cancel

$£B/\: EE Anaconda ifREZIE.

1 ERERRRE, BHA MHI E , TESEHHEEER AR Anaconda Prompt,

2f£4TFHY Anaconda Prompt apfTEOF, HUTLATSS, BIEEEIIINE,

conda create -n xxx_env python=3.9

WiBA xxx_env AIER, python=3.11 3 Python kA, SRIHRIESCEREKEFITIERL.
LN SNk auR
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new HTTPS connection

0%
ion iil:
443 "GET

$ conda activate
0 deactiv

$ conda deacti

EEIERL TR SHASIRH EEIEINEMIMNG, HENEIINES, RIeRRRIirs K.
FRERS

conda activate xxx_env

#HRHBS

conda deactivate

FEN: &% Pytorch,

BU{E Pytorch BN, FRAEMEFNLERTD, ANELEE CUDA A 11.3, EELIZEH xxx_env &
MR HTI RS TR

# CUDA 11.3conda install pytorch==1.10.1 torchvision==0.11.2 torchaudio==0.10.1
cudatoolkit=11.3

£+ %% Tensorflow,

1HATLA TS, L% Tensorflow gpu 2.6.0,

pip install tensorflow-gpu==2.6.0 -i https://pypi.tuna.tsinghua.edu.cn/simple
2QHUTLAT @S, & keras,

pip install keras -i https://pypi.tuna.tsinghua.edu.cn/simple

117


https://pytorch.org/get-started/previous-versions/

=25
Q xRS
RS IR ERSR, EUSER AR EESHBEENE, FFIM Anaconda B0

jupyter notebook, Spyder THEEiEZ% PyCharm FITEFRBES,

4.6 GPU SR FEIIIZR VIT 18
HREe

ViT £7%R Vision Transformer, 1Zi&827 2020 &5 Alexey Dosovitskiy ZARH, 1§ Transformer
NEERGSEAER, BARES )G Transformer MEMIES, (BEEERNRT, I EiE
38, B%/97 Transformer £ CV UM FRVERER, HEVREEMT:

Vision Transformer (ViT) Transformer Encoder

MLP
Head

Transformer Encoder

|
- @ 0 5 08 & 0§

* Extra learnable
[ Linear Projection of Flattened Patches ]

Multi-Head
Attention

[class] embedding

SEE N O A
o o ———~ 5 I O S

W W E Embedded
Patches
LRSI TR,
SEfI2EBY pi2.2xlarge.4
FRTEitbig g7
RR@ 40GB
o't 10GB
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https://wwwgray.ctyun.cn/document/10029787/10227952

O X8

SEfISEE pi2.2xlarge.4
BRMERR Ubuntu 18.04.5 LTS
ARGLE IP R 5Mbps

RHMEER

1.E2E& PyTorch FFRIRE,

a. &% NVIDIA GPU 3KXzf), CUDA %0 CUDNN B4,
HITLAT S, L% NVIDIA B-R3Rz,

apt install tar gcc g++ make build-essential

chmod +x NVIDIA-Linux-x86_64-515.65.01.run
./NVIDIA-Linux-x86_64-515.65.01.run --no-opengl-files

LEGThEIAT nvidia-smi 5%, BERARIRMI.

(base) root@ecm-4e33:~# nvidia-smi
Fri Aug 25 14:56:27 2023

Driver Version: 515.65.01 CUDA Version: 11.7

ISR -
Persistence-M| Bus-Id | Volatile Uncorr. ECC |
Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M. |
| MIG M.
= ==+4================ —
Tesla T4 Off | 00000000:00:09.0 Off

PO 28w / T0W | 2MiB / 15360MiB

| Processes:
GPU GI

Jcuda 11.7.0 515.43.04 linux.run

tar xJvf cudnn-linux-x86_64-8.5.0.96_cudal1-archive.tar.xz
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@VES S

cd cudnn-linux-x86 _64-8.5.0.96 cudal1-archive

sudo cp include/* /usr/local/cuda-11.7/include/

sudo cp lib/* /usr/local/cuda-11.7/lib64/

sudo chmod a+r /usr/local/cuda-11.7/include/cudnn*

sudo chmod a+r /usr/local/cuda-11.7/lib64/libcudnn*

b. E2& conda K&,

HORITLAT <, BECE conda IR,

wget -c

https://mirrors.tuna.tsinghua.edu.cn/anaconda/miniconda/Miniconda3-py39 4.12.0-Linux-x86 6

4.sh

chmod +x Miniconda3-py39 4.12.0-Linux-x86 _64.sh

./Miniconda3-py39 4.12.0-Linux-x86_64.sh

c. #giB~/.condarc X4, IIATEEEER, ¥ conda RMHREIRBER.

channels:
- defaults

show_channel_urls: true

default_channels:
- https://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/main
- https://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/r
- https://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/msys2

custom_channels:
conda-forge: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud
msys2: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud
bioconda: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud
menpo: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud
pytorch: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud
pytorch-Its: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud
simpleitk: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud

deepmodeling: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud
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Q ARG
FIEBESW: https://mirror.tuna.tsinghua.edu.cn/help/anaconda/

H1T conda info, HEAIEECSEIE,

(base) root@ecm-4e33:~# conda info

active environment : base
active env location : /root/miniconda3
shell level : 1
user config file : /root/.condarc
populated config files : /root/.condarc
conda version : 4.12.0
conda-build version : not installed
python version : 3.9.12.final.@
virtual packages : __

__archsp o
base environment : /root/miniconda3 (writable)
conda av data dir : /root/miniconda3/etc/conda
conda av metadata url : None
channel URLs : .tuna.tsinghua. .cn/anaconda/pkgs/main/linux-64
5 .tuna.tsinghua. .cn/anaconda/pkgs/main/noarch
BALER SLLLITER .cn/anaconda/pkgs/r/linux-64
.tuna.tsinghua. .cn/anaconda/pkgs/r/noarch
.tuna.tsinghua. .cn/anaconda/pkgs/msys2/1linux-64
.tuna.tsinghua. .cn/anaconda/pkgs/msys2/noarch
package cache : /root/miniconda3/pkgs
/root/.conda/pkgs
envs directories : /root/miniconda3/envs
/root/.conda/envs
platform : linux-64
user-agent : conda/4.12.0 requests/2.27.1 CPython/3.9.12 Linux/4.15.0-137-generic ubuntu/18.04.5 glibc/2.27
UID:GID : 0:0
netrc file : None
offline mode : False

d. FUTLAT @& pip IRAEER.

pip config set global.index-url

https://pypi.tuna.tsinghua.edu.cn/simple/

e. &% Pytorch 4844,

WITLATERS, L% PyTorch,

pip install torch==1.13.1+cu117 torchvision==0.14.1+cu117 torchaudio==0.13.1
--extra-index-url https://download.pytorch.org/whl/cu117

HRPUTLA T a3, BE PyTorch RERZIEMII,

1

>>> bLTUE(fOLCP CNgs qeAnTcs conug())
1Lns

>>> bLTUE(fOLCP Cngs T2 9ASTIIP[6())
>>> TWwbhoLf forcp

1Abe ,perb,* ,cobALTdpg,' ,CcLeqTf2, OL ,[TCEW26, LOL WOLE THLOLWILTOW®
[@cc TI°'5°0@] :: yuscouqs' TWC" ouU [TUMX

bAfpPON 3°3°T) (WSTW' 2nf 2 SO53' S0:¢T:50)

(AT£ gewo) Loof@scw-¢632:-% bAfpou

2 IO EE,
CIFAR-10 (Canadian Institute for Advanced Research-10) E2—MNEBITENMREGESE, BTE
BHZEES. ©H 60000 1 32x32 BEIGAR, XLEGIIRKET 10 MENZEL, 8188

6000 MEIG. BIEEH D /IR N IR IEFEME , Hohi)l4rEE8 = 50000 NMEIE, MRS 10000

MEHR. CIFAR-10 #EEFRIEIGIRES 7/ 2RSS, BIF Wl 5%, B3R, . & B 5
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QO X&# T

5. MIRE. BTEGHE—MRE, RIEERSS, XMURESR  ZATENRRERENE
EFR. EEN) IR,

3.f#F ColossalAl-Examples #&8Y3)||45,

RXEDHIVIGMELR Colossal-Al RIER L THEEN)ISF0FF &, Colossal-Al 1247 —4HEREAYEO,
BB USSR T, REFHT. WKEFHTHEREFT.

a. L3 Colossal-Al FOEL LB,

pip install colossalai timm titans

b. VIT 7-BIt&RES) 145,

git clone https://github.com/hpcaitech/ColossalAl-Examples.git

cd ColossalAl-Examples/image/vision_transformer/data_parallel

MTHER T4 BFER, 183 config.py X4, 1 BATCH_SIZEiRE R 32, HUTLATHm<SERN)IL:
colossalai run --nproc_per_node 1 train_with_cifar10.py --config config.py

RENE TII AR N EF

[Epoch © / Train]: 100%| | 1552/1552 [10:39<00:00, 2.43it/s]

[68/25/23 16:12:13] INFO colossalai - colossalai - INFO:
Jroot/miniconda3/envs/vit_demo/1lib/python3.9/site-p
ackages/colossalai/trainer/hooks/_log_hook.py:97
after_train_epoch

INFO colossalai - colossalai - INFO: [Epoch 0 / Train]:
Loss = 2.3262 | LR = 0.00070588

[Epoch @ / Test]: 100%| NN 313/313 [00:49<00:00, 6.37it/s]

[08/25/23 16:13:02] INFO colossalai - colossalai - INFO:
/root/miniconda3/envs/vit_demo/1lib/python3.9/site-p
ackages/colossalai/trainer/hooks/_log_hook.py:104
after_test_epoch

INFO colossalai - colossalai - INFO: [Epoch 0 / Test]:
Loss = 2.6069 | Accuracy = 0.1616

[Epoch 1 / Trainl: 100%| S| 1552/1552 [09:37<00:00, 2.69it/s]

[08/25/23 16:22:40] INFO colossalai - colossalai - INFO:
/root/miniconda3/envs/vit_demo/lib/python3.9/site-p
ackages/colossalai/trainer/hooks/_log_hook.py:97
after_train_epoch

INFO colossalai - colossalai - INFO: [Epoch 1 / Train]:
Loss = 2.1998 | LR = 0.0010588

[Epoch 1 / Test]: 100%| | 313/313 [00:50<00:00, 6.22it/s]

[08/25/23 16:23:30] INFO colossalai - colossalai - INFO:
/root/miniconda3/envs/vit_demo/1lib/python3.9/site-p
ackages/colossalai/trainer/hooks/_log_hook.py: 104
after_test_epoch
colossalai - colossalai - INFO: [Epoch 1 / Test]:
Loss = 3.0031 | Accuracy = 0.1706

4. 79{a{ERXE GPU =415 Blender =imaZiRSS
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https://wwwgray.ctyun.cn/document/10029787/10227969

=25
Q xRS
Blender 2—FUKAFFREZEER 3D G, STIFEEA 3D QIfERIE: 2. Bz, S8%3ERt. A,

&, SERNER. SRFNEiRER, EErRIFIERE e,

SERIERE AN TR,

SEfSE g7.2xlarge.4

FRiEithiag ik 2

REg 50GB

SRR 50GB

BMERR Windows2019-DataCenter-vGPU
LRI IP 5 5Mbps
BErR

1. ERE =S GPU mEHILAI, AL T —EIEA g7.2xlarge.4 FEIFZINEERE! GPU =4,
%1% Windows2019-DataCenter-vGPU, EEB#BE 10 RAR R HUERS 50GB, iFNM-£, %% VPC

K Subnet, FHINEGAZEE, WL EIP, QIZMAFE. &5, WLAINEFIER.
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tESsR

ETrEE
o~ wmm stemsm i 2 s ;
MBI vCcPU AtF (GB) BMAWE(Gbps) / BfEHEE(Gbps) MAMKRBENICHPPS)  FRBUIE  FitreE
®  o72xlarged 8 32 8/25 110 4
g7.4xlarge.4 16 64 15/45 220 8
g7.8xlarge.4 32 128 20/9 440 16

MR dTEe S mEe

windows Windows2019-DataCenter-vt

e | =m0 D | @

Hqizm | =m0 0 B

@ 1Bt REERR SIS REGRS

*EE default_network( 10.0.0.0/8 ) G| default_subnet( 10.0.0.0/8)

EFBRIFIRI Pibit

*ERE

==

* 3P TR wEEE O

TRt PETE S TMEEH I = HRS 3 85/a8
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NVIDIA A10 *

NVIDIAATO ...

NVIDIAATO *...

875 (GB)

6
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O x&5

F BT ® =5
* ElEEER

*APE administrator

* =5 ‘

* FEAERS

==

SEx*iE

TRANRERE CRIRGIRE GRID EZIRE, A ERIESR OpenGL INRE, 5%, FIHHER

2% GRID IKE],

2.%2% Blender, EEM FEFH LS, THEMLE: https://www.blender.org/download/, %3 Blender

312 WA, FREREIIEEERT.

ZHBRESE (C:) » Program Files » Blender Foundation

k=

)34

| | blender.crt

I license

| avcodec-58.dll
avdevice-58.dl|
lD avformat-58.dll
| avutil-56.dlI
175 blender.exe
ED blasidacpdb

=] blender_debug_gpu.cmd

blender_debug_gpu_glitchworkaro...

= blender_debug_log.cmd

[=] blender factory_startup.cmd
blender_oculus.cmd

' blender-launcher.exe

[ BlendThumb.dll

!F‘] BlendThumb.lib

=) )

2022/4/3 19:59
2022/4/3 20:00
2022/4/3 20:00
2022/4/3 19:59
2022/4/3 19:59
2022/4/3 19:59
2022/4/3 19:59
2022/4/3 19:59
2022/4/3 19:59
2022/4/3 19:59
2022/4/3 19:59
2022/4/3 19:59
2022/4/3 19:59
2022/4/3 19:59
2022/4/3 19:59
2022/4/3 19:59
2022/4/3 19:59
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e
NEERFE
NERSETE
NEEFER
NERFTE
REEE

PDB 2%
Windows @<$HEE
Windows &5 EE
Windows @<HEZE
Windows @S HEE
Windows &SHE
EEs
NEEFTE

LIB 3215

> Blender-3.1.2 »

TR

21,473 KB
104 KB
3,381 KB
749 KB
195,633 KB
107,036 KB
1KB

1 KB

1KB

1KB

1KB

1,053 KB
425 KB

2 KB


https://www.ctyun.cn/document/10029787/10129728
https://www.blender.org/download/

O X8

3ERENREE, AEIHEK, BEREN, ERHIEEPIEESR, REPMNRREH{TRE.

HRiE me B8 =W
SN, GONETERES, :
I e Administrator SR
e
MW, S, e LR
=I5
ASERT
ERRsrErname R
TREE)
Ee o
B, ESEeCT R
A
"R
NUMBER_OF PROCESSORS 20
TSR os Windows_NT
PATHERT I EXE; BAT; CMI, VBS:. V!

4EBEE=EN, FHEIEIT Windows+R &, A cmd,

J BT X

=; Windows ISIRIE(RFAE ISR, HFITHENSER.
- WitsE. TESEL Internet BE,

177(0): | B &
Y cEoEuRsEmEsS.

B=E ElE MEE(B)...

5@ 1THIA blender, WIREERES5N blender T, MEBAELERIN.

6. ERSEIRE, BINEIEE blender EEIREHMBRISE, 1T RRAEERAINEL.
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D X85

Jsrmod

xq 09IS X noijuloesA
xq 0801

of00S

000.L

000.L

noipaf 1sbnefl N

.. 1aby 10
aqt 0E  si8A sms1d
apnsf smard

d Hisde smisd
003 bn3
3 geie
pnirateni2 smiT
el 12

JuqiuO

TENBEIEXH (blend) REEBZICHMUE, XELL C\testblend %1, #A blender -b
"C\test.blend" -o frame_##### -f 2128, BT LiAIBE, HUT—EBINEE, ITLMEIEERTEE

BHRRET.

L1E]
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-b BENETT (N7 GUI Rm) |, FIRTEBRMIE, NRHETELN, ENWsEIS

-0 BHBRKEE, #URNS, —MHIR—EL, FENSH 0

-f BERIMS, ERIEXNSHEREH

8HUTLUTHEEGm<SIT, BaiE% 2128 F 3000 i1, FHimtizl TEBR/out/ BRT.

blender -b "C:\test.blend" -o "/out/frame_#####" -s 2128 -e 3000

FEGSITREEENSH, SEEEIIENAREE, ASNERBITENMIREHTEAN, 31T
BEEZSE5EA: https://docs.blender.org/manual/zh-hans/dev/advanced/command_line/render.

html

4 8 A7 AEANa] _EEZ] Linux =4

Windows Z#5@is WinSCP A=, EEZ! Linux =E4,

WinSCP £— Windows SF& _ERIRZETHRA SFTP ZFimiR{4, WinSCP 12 Ef ¢ 5@ , i@id WinSCP,
P LAEERIRERSE:, HERLEAITENITERS SR EH T LEE,. T, 86, %
SFIBREEIRIE, WinSCP 23 SSH thil, AILARRMREURIGMNZ M, HESIHERABIEEIHT
DI,

SN ABEB R {EFE Windows RS, SESERENER Linux BIERS, Eai@" WinSCP A=
BAM Y HEEZEM.

RUfREAM:

o KMHEERFZEES Windows,

o ENEMERSZEE Linux,
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O x&5

o EHECEIAME IP.

o ZEHEENREEMITT 220 (SSH RSS) .

BIELR:
1. 7%, WIinSCP EFimitest,

2 FE WinSCP, EatiaRET:

E B — b l
B i =ib
T B TR SAHLF)
SFTP v
ESIEQ) WOSR)
| | 2z
I ) HE(P)
\ [ \
F#ES- |¥ EEIOME)
TEM ¥ EEM v &z |» e )
3.7 WinSCP ZERAMEEERE.
1] =
| .
| s £
B RVTAER SHAHALP)
|SFTP v
EAH) HOSR)
[36. || 27|
ARAU) Ei3(P)
|root | |I.I.II.I |
RS- |¥ BEA)... |
[T T 4 EBM) ¥ Bzz |+ gl %8
VERS SR ESEREANETEREES)
A AAAA s AA am oA TN T W A ARAAAs A AAaAa=F— A AAA - -

. Y igiE SFTP 2& SCP .

. ENE: =ENAEME P,
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=25
O x&5
. im0 BHAA 22,
. BFPE: BR=EVERE.
. 219 BFPEX N,

ABFER, HAN "WInSCP" {HEHFRME.

Fhe Ay HPE Bl = T -8
I root@36.111.65.199 »  B6 RtRET -

E SE-TM-mEea |t raot -E-V-mmfS 0= T
] : .| R FHL) SHOM) ) S4(0) ST EHO0) FER) Hi) +
CUserst 71 \Documents, frootf
&7 : i B AlET E=
Iz. bEER o AE B 2023/
- s e 320 miniconda3 2023/
s prits g i 4703
At g 17:14
—iE it - 46:47
poat>d J 14:207
& poat: g 2 13
—— hoatid B 74D
Rt ’ 6:35
it d F £:30
= poatsod = A3
poat g F 105
poatid i 28:22
poatiod = 30:36
el hoci 2 3 3728
E =i S ¥ 16:51
(2 = mr = 137,382 . miFERm = w11
o . 2254KB DOCX HY z 41
2KB AR 137
| N N . OKB i F 25
g - 11KB XLSX Tfek 2 G50
i 18KE CRD Wi e 3230 0l =
fOB/136MB, 0/22 10ER8@& 0B/0B, 0/1 1280w
{ SFTP-3 0:00:24
5. HAEXH,
" H " - == \, — / kY
a. f£ "WinSCP" {HERmFAEIAMNERT, EEHEENPFFRIER.
b. 7 "WinSCP" SHEHAEMAMBIST, BechHEmses,
" H " - e AL
c. £ "WinSCP" MHEMmFREAAMZSI=F, BELE,
d. TEE{EARBERRIASIHES, TREAEiiA,
= S~ B
= EEZHERE. adBiniEE R

[,"rootj*.*

E4RE
(i e

CIfERA#H(8) GRINBILHIIAT)
4R E(G)... v
CIABBR S RZ A iEE

WE B

e. BERME, LRSS LGN,

Linux &g SCP 53 EEF! Linux =F#1,
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O x5
SCP B— L2 HERINY, STLASEMAEAMIT ENANTIEIRS 2B TSNS RIRE, FHE
1 SSH IMGRMH T BURIIZF IS O IIERIR S RE.
SR A ER AR FRFNMESERY = EHIIERS Linu R(ERS, BeTi@id SCP AU A 4 EIEER T,
BHRSM:
o AHMRIERSZEELS Linux,
o ZEHURIERFAELA Linux,
o =EHECEEMK IP,
o ZENAMAENZEEMITT 22im0 (SSH BRS) .
BMEL R
scp source file user@target ip:destination file# JGAMS 4@ scp = HERI=EN L

scp -r source_dir user@target _ip:destination_path/# G4t EFiET scp -r H EERI=EN L

(base) [root@ecm-deployer 1jbl# scp test.txt root@:
root@:s 9's password:

test.txt

(base) [root@ecm-deployer 1jbl# scp -r file root@:

root@: 's password:
accuracy.py
example_chat_completion.py
example_text_completion.py

4.9LA Llama 2 9T RIEELHETE SO,

1. 42 Llama2

Meta 7£ 7 B 18 &% 7 LI ZRATEAAF R AEIERR Llama2 FRAIESEE.

Introducing Llama 2

The next generation of our
open source large language model

Llama 2 is available for free for research and commercial use.

Download the Model
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=25
Q xRS
Llama (0165 A B BTN, B TaIEATE, JIRRER, e AR TR

3. Llama 2 A9Y)IIEEGELE Llama 1 2 40%, T 2 75124 tokens i#4Till4k, FE ETIKER Llama

1HMfE, BRiREE 78 . 13B. 70B =M EARA.

Llama 2 was trained on 40% more data than Llama 1,
and has double the context length.

Llama 2
MODEL SIZE (PARAMETERS) PRETRAINED FINE-TUNED FOR CHAT USE CASES
7B
Model Data collection for
architecture: helpfulness and safety:
138 Pretraining Tokens: Supervised fine-tuning:
2 Trillion Over 100,000
Context Length: Human Preferences:
4096 Over 1,000,000
70B

Llama 2 pretrained models are trained on 2 trillion tokens, and have
double the context length than Liama 1. Its fine-tuned models have
been trained on over 1 million human annotations.

1RYE Meta RT0IESEYE, Llama 2 FEFSEENH CEMTHAFFRESEE, SR, ®RE. X
IEREDFADNRINE, AR, R TEEEILROAREREEYT.
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Benchmarks

Llama 2 outperforms other open source language models on many external
benchmarks, including reasoning, coding, proficiency, and knowledge tests.

Benchmark MPT Falcon Llama-2 | Llama-2 MPT Falcon Llama-1 Llama-2

(Higher is better) (78) 78) B 3B (308) (408) (658) (708)
MMLU 268 26.2 453 54.8 46.9 55.4 63.4 689
TriviaQA 506 56.8 68.9 772 7.3 78.6 845 85.0

qt‘:‘s‘:::‘s 17.8 1821 227 280 230 295 310 33.0
GSMBK 68 6.8 14.6 287 152 196 509 56.8
HumanEval 183 N/A 12.8 183 250 N/A 237 299

(Engligf:::: oli) 235 212 293 391 338 370 476 542
BoolQ 75.0 675 77.4 817 79.0 834 853 85.0
HellaSwag 76.4 744 772 807 79.9 836 84.2 853

OpenBookQA 514 516 58.6 570 520 56.6 60.2 60.2
QuAcC 377 188 397 248 411 433 308 493
Winogrande 683 66.3 69.2 728 710 76.9 77.0 802

Llama 2-Chat #£ Llama 2 fYEG_ESXIBIRINEZRET T AL 2808, £/ SFT (mERE)
RLHF (ARRIRBUZE NI TIEM, LMERFAFIARRIFRT—H, BeRet.
Llama 2-Chat BEETHIRN AR, EENATLAT/UNSGE:

BFIRS: Llama 2-Chat AJLARTALEFIRSS, BEXTm. RSMOELNEE, FaBFE
S UIEES

H3RAR: Llama 2-Chat BAJLMEA—MEBRIIIRIEE, SHEPBTHERE. BRARNE, BHE
iE E HEFRART, BIIBFREREL,

NABE: Llama 2-Chat AJLARIE—E B EAEFPRIAR, RSEiR. iHERE. RESE,
FE BN RIR B SRR ESS FNIR At —LESCABRITHRE.

IEEERR: Llama 2-Chat AJLUEA—MESRIOERESHS TR, AILSAFPHTRN, R4S
AT, ENEBRENANETS, NAFRERERSS.
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O x&5
2. {£ GPU =EH LEZIEBIETIRE

SE—: THRBEHLE

M huggingface EM & Llama-2-7b-chat-hf #28, SNTFERT7R. THSMELEZR GPU =34,

¥ main~  Llama-2-7Tb-chat-hf

@ joaogante HFSTAFF Update generation_config.json 08751db

.gitattributes 1.52 kB | &
LICENSE.txt 7.02 kB & Squashing commit
README.md 10.4 kB & pdate README.mc
USE_POLICY.md 4.77 kB & Squashing commit
config.json 514 Bytes & pdate
generation_config.json 188 Bytes & Jpdate generation_config.jsc
model-00001-0f-00002.safetensors 9.98 GB @LFs| &
model-00002-0f-00002.safetensors 3.5 GB @LFs| & Squashing commit
model.safetensors.index.json 26.8 kB &
pytorch_model-00001-0f-00002.bin pickle 7.98 GB @LFS| & Upload LlamaForCausallM
pytorch_model-00002-0f-00002.bin vickle 3.5 GB @LFS| & Upload LlamaForCausallM
pytorch_model.bin.index.json 26.8 kB & Jpload LlamaForCa
special_tokens_map.json 414 Bytes & Upload tokenizer
tokenizer.json 1.84 MB & Upload tokenizer
tokenizer.model 500 kB @LFS| L
tokenizer_config.json 776 Bytes & Upload tokenizel

WeBH

AV ARSI LR Linux ZENESE ARSI _EEE Linux =EH,

SB_: HiEEE

1. Ef&5%% GPU IRz

M Nvidia B TE GPU IkahH H1EZE GPU =, KB T H BRI,

# WLZZERHNNHITIRE chmod +x NVIDIA-Linux-x86_64-515.105.01.run# %% gcc #ll
linux-kernel-headerssudo apt-get install gcc linux-kernel-headers# Z{TIRANZ2EF2R sudo sh

NVIDIA-Linux-x86 64-515.105.01.run --disable-nouveau# &EIRFEEZLEERR nvidia-smi
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~# nvidia-smi
Tue Sep 12 20:16:14 2023

NVIDIA-SMI 515.105.01 Driver Version: 515.105.01 CUDA Version: 11.7

Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |
Temp Perf Pwr:Usage/Cap]| Memory-Usage | GPU-Util Compute M. |

0 Tesla V100-PCIE... Off 00000000:00:09.0 Off
N/A  39C PO 37W / 250W OMiB / 32768MiB

Processes:
GI PID Type Process name

SMENEEIREN R ARK . AR ATES WA AR R AER e, SRR,

2.%2%E Nvidia CUDA Toolkit 2844

wget

http://developer.download.nvidia.com/compute/cuda/11.7.0/local_installers/cuda 11.7.0 515.43.
04 linux.run# %% CUDA

bash cuda 11.7.0 515.43.04 linux.run# 4giSiriEar£(4

vi ~/.bashrc# HEIIAELE

export PATH=/usr/local/cuda/bin:$PATH

export LD_LIBRARY_PATH=/usr/local/cuda/lib64:$LD LIBRARY PATH# {FINEITEAR]

source ~/.bashrc# BEEEELLEERIN

nvcc -V

3.%2% Miniconda

wget https://repo.anaconda.com/miniconda/Miniconda3-latest-Linux-x86_64.sh# %=
Miniconda3

bash Miniconda3-latest-Linux-x86_64.sh# FEL&E conda INMELTE

vim /etc/profile# HIIFAELE export ANACONDA PATH=~/miniconda3export
PATH=$PATH:$ANACONDA_PATH/bin# {#IREIEE4%] source /etc/profile# BERBLRIMIN

which anaconda
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=229
(:;be&%ES
conda --version
conda info -e

python# BEEREHIE

conda env list

conda env l1ist

# conda environments:
#
base * /root/miwniconda3

4.%2% cuDNN

M cudnn-download % cuDNN E4868H E1EZE GPU =+, RIBINTFEBHITRE,

# fRIE

tar -xf cudnn-linux-x86_64-8.9.4.25 cudal1-archive.tar.xz# #HEH

cd cudnn cudnn-linux-x86_64-8.9.4.25 cudal1-archive# &l

cp ./include/*  /usr/local/cuda-11.7/include/

cp /lib/libcudnn*  /usr/local/cuda-11.7/1ib64/ # 1Y

chmod a+r /usr/local/cuda-11.7/include/* /usr/local/cuda-11.7/lib64/libcudnn*# &EEZE %%
Ih

cat /usr/local/cuda/include/cudnn_version.h | grep CUDNN_MAJOR -A 2

#define CUDNN_MAJOR 8

#define CUDNN_MINOR 9
#define CUDNN_PATCHLEVEL 4

#define CUDNN_VERSION (CUDNN_MAJOR * 1000 + CUDNN_MINOR * 100 + CUDNN_PATCHLEVEL)

/% cannot use constexpr here since this 1s a C-only file #/
5. ZBAKH

a. & Llama =2

git clone https://github.com/facebookresearch/llama.git

b. TELZ MR
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QO x&8c
python -m pip install --upgrade pip -i http://mirrors.aliyun.com/pypi/simple/ --trusted-host
mirrors.aliyun.com# &
pip install -e . -i http://mirrors.aliyun.com/pypi/simple/ --trusted-host mirrors.aliyun.com
pip install transformer -i http://mirrors.aliyun.com/pypi/simple/ --trusted-host
mirrors.aliyun.com# & peft
git clone https://github.com/huggingface/peft.git# (E2|E&IRS S FINHRS S, LEIEERA peft
git checkout 13e53fc# %% peft
pip install . -i https://pypi.tuna.tsinghua.edu.cn/simple --trusted-host pypi.tuna.tsinghua.edu.cn
SE=: H§iIa
AT EEREERAERERIEITING, TSR R VRS, F(1X GPU ZENHNRFEZHT
T8, £ TIREN GPU =G, BRIEZE LEEXRBRAE 4. B0 2 BiRt, BeTEEXZE
& TER.
REITELBNT:
echo "nameserver 114.114.114.114" > /etc/resolv.conf

echo "localhost" > /etc/hostname

# j&k% machine-id,

yes | cp -f /dev/null /etc/machine-id
# &8 /var/lib/dbus/machine-id, M:
# rm -f /var/lib/dbus/machine-id

# In -s /etc/machine-id /var/lib/dbus/machine-id

cloud-init clean -I # ;& cloud-init, FitGSAAHA, WaJ=ik: rm -rf /var/lib/cloud

rm -f /tmp/*log # BREGHAEE,

# 518 /var/log HE. read -r -d " script <<-"EOF"import osdef clear_logs(base_path="/var/log"):
files = os.listdir(base_path)
for file in files:

file_path = os.path.join(base_path, file)
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QO x&8c
if os.path.isfile(file_path):
with open(file_path, "w") as f:
f.truncate()
elif os.path.isdir(file_path):

clear _logs(base path=file_path)

clear_logs()
EOFif [ -e /usr/bin/python ]; then
python -c "$script”
elif [ -e /usr/bin/python2 ]; then
python2 -c "$script”
elif [ -e /usr/bin/python3 ]; then
python3 -c "$script”else
echo "### no python env in /usr/bin. clear_logs failed ! ###"

fi

# BETHEICR.

rm -f /root/.python_history

rm -f /root/.bash_history

rm -f /root/.wget-hsts

3. EAAEBSRISRHITIRBRESRE

$£H—: elE GPU =X

BRREREHS, ENEERENENIWR, EFTEINRE GPU £, ARG FEEAER

Bf% LLaMA2-7B-Chat,
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wmE veru e (G smom cPums e (o

KIRBUREG LLaMA2-7B-Chat S{EHIEHETF: p2v.2xlarge.4 8vCPU 32GB 77 &3k v100 GPU,
SEBT: EHHEE

BR GPU =EM, RIBNTERIVTHERES.

#HN/opt/llama BREFFAT sh run.sh &< cd /opt/llama && sh run.sh

HRIEIRTRTE " please input your question " [SEINIEIREIER

(base) root@ecm-bc44:~# cd /opt/1lama/ sh run.sh
please input your question: why do we should protect environment?
Loading checkpoint shards: 100 I | 2/2 [00:11<00:00, 5.54s/it]
Vocab of the base model: 32000
Vocab of the tokenizer: 32000
Start inference.
i e " to

Output: Great question! Protecting the environment is crucial for the well-being of our planet and its inhabitants. Here are s
ome reasons why we should prioritize environmental protection:

1. Preserve Bilodiversity: The Earth is home to an incredible array of life forms, from towering trees to tiny microorganisms
Environmental protection helps maintain this biodiversity, which is essential for the health of ecosystems and the survival of
countless species.

2. Ensure Clean Air and Water: A clean environment is vital for human health. Pollution from industrial activities, transporta
tion, and other sources can contaminate the air we breathe and the water we drink, leading to serious health problems. Protect
ing the environment means preserving these essential resources

3. Mitigate Climate Change: Human activities like burning fossil fuels and deforestation contribute to climate change, which h
as far-reaching consequences, including rising sea levels, more frequent natural disasters, and disruptions to food production
. Environmental protection measures can help reduce greenhouse gas emissions and slow the pace of climate change.

4. Support Ecological Services: Ecosystems provide essential services like pollination, pest control, and nutrient cycling, wh
ich are critical for agriculture and food security. Protecting the environment ensures that these services continue to functio

n properly.

5. Promote Sustainable Development: Environmental protection is essential for sustainable development. When natural resources

are depleted or polluted, it can hinder economic growth and social progress. By protecting the environment, we can ensure that
future generations have access to the resources they need to thrive.

6. Enhance Human Health: Exposure to pollutants in the environment can lead to respiratory problems, cancer, and other health
issues

(base) root@ecm-bc44:/opt/1lama# I
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5 APl &%

GPU mEHUF/sEREAAI—ESLHINAE, BRI AP S8R5, HFIEMER

FHl >API&% >API#iS.
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REXITREAA B2EE?

BFREEZATOLSRREEWRETAMENE, SENRMETREREN, REGAKEEERE.
GPU ZEHIRIHT, WiFBHER, ZEALD?

BEILAE GPU mEHFIRR, Eh—PaEA GPU =EH, BEFIRLES "E% > 4] #7447,
FEES AN

GPU ZEHFHIECEET, St RR?

WIRETTICEREE, FIEIEXIEH GPU ZEHNUSTIARF, EIVERIRE TSR, SNZIE 15 X%
EASERR.

XFMF=IRAYiRER

EEFKS TIREFEREMRIS, RIFERKFRICERTIEIREN. E2FRKS TR TREN R
55, JMREE 100 FTTAEERE, AVHRERMESEAKFRES 100 (EE. HFEES NREUEIL.

F—& GPU =X EE RS ER?

AL [E—& GPU ZENRBEEE—MiTER750, TERIER.

(BRIRETHEER GPU XA BRI, SRETEEN GPU 2 AHRT LI R it 2.
. IREIT BRI

RETBREEMBEE, & GPU ZEHAISEIRERRKITE, TJLABERTHE/MFR GPU ==L
INREFERKIAERZAT GPU =4, STLUSZEMSIH GPU XN HB AR #EN, TTEHZ.
. SR BRI ELT 2

UEERTS BRI, IRTROWLERTE, ERTAIMLERERAEIR.
REFEERERITELS, 2R GPU ZENAISEPRERIHSIHEE, SR LUSSERIRTT 25V higE
it#k. EREIEERRERARETE, FTOPREHENINE, RENZERASSEN.

GPU ZEHRIEESHEEITZEIT?

GPU ZENKNEREUBRIETZRSDAR, BREMAE:

. BETEL: BRSRERMETE, FEBMELEER.
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O X85
. BRETEAD: REITEN GPU =EHXE, EM&ER (818 vCPU, BFE) FitE, BERS
BNoWEBNBSENNAZER, NEECHENT=R, @R, 584 IP, 75%%F, REEFmItELE
$zs,
HABRT GPU =mENESWEE, GTEREAD?
EREXERBIRE, NRSENNHTEESTE, AERBFEEKS FTRENReERR,
SREBERAMHRIER, BRI ITFEEZE, SNEIER 15 X5, ThEE GPU =4 HRIEHERE
R, GPU =W EIEISHTERL.
% GPU =ENEFRFEE, AR BETEEES T ERBARR, WS GPU =EHIEEFE.
REGER GPU =N DIFEEER. BiEiiiig, S22 EER] GPU =EHAREARCIEIT, FREEARY
BEE GPU =FH1TLUELT,
o BRRER: BRGERENROFER, £SEUER ST,
o BB BRSHERRRE, EEFEEETHREFHFIRENSE.
. BIERRET: BWRGEREN, FEERRTSUBSHMR, iR LKA,
ITBiT GPU =E#1?
NERIEFEERL] GPU =FHl, FEFEXREL 7 KEIEREBEREMY.

. WTERSEEE 7 K, LARITE 7 RREFITEFAR. ST FRIETISREERITIRITEE.

e ETRTRFASHAREKIEE, GPU SN HIMIBRTAIRE, Bt ERITAEEM
IFEIREH e,

o EBETMN GPU SENRSEITIME, AL TS,

6.21%{F3%

ERFMERARRBANILIE?

UREFBFRARN, THRRTEREFRFALY, ZEARSEREHITATIRE, NREEES
WSBHEEVENRE, BREHEEMRER TRRERREEARHITEDRE.

KESANZRY, Ban?

SIEAINSEERR 1E9 RS, AIBETESANERNETEERXETINIRE, BEE W TERIESINERFIA
BiEER.

| SIS, e

2.5%8% "Internet 1%IT” .
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QO X585
3.EEAE "Re" WE,
4.8 “Internet” .
SUMRZLRFIRTA "BEX" |, BE "BARD" £H, BREEFEAFKARE,
6. BNRERABIR, BLLRABEE " K, BE "NA" &K,
7iEF "BENRA .
845 "WIKRIFCHTLEHITHIAR ActiveX IR HIITHA" 88N BT .
9.8 "HE" .
BN BERRBIE B NIRRT R RIEHEA R THRIR,
HEUER GPU ZEHREER—FM?
HFERILIBEN ML, Fill GPU ZEHERE—NFM, TEHEsRET.
BRI LERMFAB R EE— N E N FR, FRKS TR ESERL) P iR, (BRFMAIMER
VIERIUFAB ZMESEEN. EFMAMEIIAEE, [ VPC TARFMZAZNARRE. FrRMEREIE
EREER, I FRINEE. HEBFSHAEMNFRNER. 88, IR TFREREESIFNE
H,
BatEHCRENEARIRERR?
gL, GPUZENZHAFEERMERS. BULUEREZEMABERE, o LEMERE, EXEEEAR
IWERG. FRESNEREERR.
Bt A Windows IRERFAZHF DirectX FIhgE?
T Windows BANTZERE (RDP) 1MNASFHASZEF DirectX. OpenGL FHEXMNA. ELt, &F
LB1TRE TightVNC IRSFNEFin, SEESTF PCOIP, XenDesktop HDX 3D MY AIRIEIEZEE
it
Y{E7E GPU ZENAIEE R = N IENEREE?
GPU ==EH1B& GPU INiERESS, SEEEMERENERAR—, B—L2EWH GPU =R
ENZEANNER, THEFINRE.
BB = LSRR ESTFH R E /9 GPU mENSLHIRIERR?
BRI ERZINeE., MNREEE[A GPU MBI GPU =EH1a; GPU 458,
MAEiS GPU BRANFMER?

SNSRIGRY GPU ZEMZAET Linux BAERSE, EALUITES nvidia-smi, &8 GPU B-RAYF

mE=.
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O x&5

SNRIEHY GPU mEHZET Windows RS, BRILIEREEERTEE GPU B-RATFH
==,
B AWE GPU ZEHE, #1765 <S nvidia-smi #AF GPU =2
HEHITIS nvidia-smi TiZ#E| GPU BB, BERHTEAIRMINZS NVIDIA IRz, BRIEEAT
TISLRY GPU mEAAIRISIE RS NATREES ISk, BEW NVIDIA IRahZesiE5].
GPU B INEEMB R ENEERRTAEEN?
EIMEERE R FHFHEEA GRID IKa), BIE=EHAT GRID BREMEEREY, THEAFECRE.
At 4L0#E GPU ZEMATERR CUDA IRFSREFHEERTIN CUDA IRER—H?
EHTan< nvidia-smi E1BEIRY CUDA MRAERERY GPU =EHNBERIFHI&ES CUDA IRE, HAK
FIGQIEE GPU ==EHATIEEEAY CUDA MRS,
#N{m3REY GRID License?
INRIEEREERINEEME GPU =EH, BIEELAIAIEHE GRID K EfEE ARG, FHitE s
license &, THREBEITRIE.
INREERNRITEINEE GPU £, TEWLIEE T GRID KA E R R,
WeBH
ERINERD BRI GRID K #RRg, Bt RREREEF L ERNFHER license seve

r, ESM2% GRID 1K),
6.3EHEE

HaeEE GPU =E:ANRIEEN?

aILA, 4R GPU mEH AR FBES N AR,

Windows GPU ZEH1HHY cloudbase-init #KFR2(4?

Windows GPU =mEAHHHY cloudbase-init #kFJ3 Cloudbase-Init ({EEFNREKF, BTEMES
FENENEHRRBUTEIEFHUTHEXEE. WRMBRLIK,, SN EETERMEXIIE, BER
ZIEH. BBRILIKF. WRBETIER. BERIKFEEE#Z Cloudbase-Init {IFiER, 2SI GPU
=EHBIEER Windows FABRIRATERAIFT =N HRNBEE X ERIEANKK,

GPU ZEHNEM ARHRHNFFEIRS?

HiEIEERBERGIFAINE, BEMAEFE GPU =£H. EEIE GPU =EHEt, BFREARN
BIEFRZEDIFIE, ATUERGRLIZEHREA TERICEFR GPU =EH.
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QO xwE
WAL IESZ (T RS GPU =mEMNFFERMAYEE?
—R 3 EFABIEFRERL], MNSRIKENETTEFEML), BRI R, BRASENEHBREE. FHE GPU
=EN. WREFETEREHRR, EUTLUSREETSR, SRAMBEHGE, BITREBEREEEIIAINK
e,
GPU ZEHERR, FNBPMHAMERADZRBHENSR?
LA CentOS 7 2ERFH GPU =M HHI:
1.5 Linux GPU =%#1, EF “cloud-init" RIECEI 4.
2488 “/etc/cloud/cloud.cfg” {4 “update hostname” EE#WITEEEMIE. WMERLSEHTE
apEtbR, WFREERESMER “-update_hostname” 154,
Rtz
“update_hostname” FRREREFRT, “cloud-init” FSEFHENE.
aNfEmER. =R GPU =mEH?
k& GPU =341
1 BRREREFSO.
21568 GPU =mEHFRERIXIE,
3EE IHE > EBMEREN
A43EFER GPU ZEN, HRE"BIFEFITHESZ > HER".
BEE GPU =F#M:
1 BRRERERSO.
2.1%4% GPU =EHFRERIXIE,
3R iHE > BUEREN"
43%H iR GPU mEH, HEBEE"BEFITHES > EF'.
E% GPU nENERRFESNEE GPU mEA.
METERIERAREMNENN GPU =ENZFI?
Windows GPU =E#l
1.2 Windows GPU =Z#l.
2 fEFANERE "Win+R" FIFF "iEf7" M.
3NEGSIT “emd” FIFESITEO.

AT Tan<S, 1Z200ETE.
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QO xwE
net user Administrator FrERS
Linux GPU ==EH#
1.LA root A& Linux GPU ==EH#1
2HUTLAT 8, EE root IR,
passwd
RIERARZER, WAFED.
AR TRIBEER, REHEER,
passwd: all authentication tokens updates successfully

PRI

BESEER RSN BEREN> B> ZIRGSHEE ,

%4#% Cloud-init 451t GPU ZENERKMWEL?

{28 Cloud-init %514A9 GPU =mEHAS, WIRERKM, TLANATNRRHTHEE:

1. #IMrER GPU =EHRIERRIZE A R B 1EM,

2.GPU =EMNFEEBERE IP,

SNSRLA HRIEIIER, (BRFEEEENER GPU =M, BIRR T RBREERH T,

LR VNC FER GPU ZEHE, EFHIERY, VNC TXIESERIRR?

SEd VNC SVER GPU =g, HINEEHIEHMERS. RGN, FERRENT/LS, &3
HORXIBRAFS :

. BRI EIRIEE SR

. IPLERTE. ERBTEWEDS,

. MSRRERFE, HRAREA.

WEFEL EhR, WERESHER GPU ZEHSEEIRNGER. EHRNEEREM ThRAPHITERE:
RS RS, NSERRARIER? .

BT EHEER GPU ZEHRIIRR 1006 & 1000 'EA7?

HIA ER9HISR, BRERETLATIREEM:

. EIZEAENKAIIAIRIRE, SERTHTT,

. GPU ZEHAFIER TR,
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O x&c

. FHREEMMFAPER VNG,

LHINZIVAR, SOEmETENEE VNC TEERRmETHE, BELEROT:
11BH 251 VNC BERFmE.
2i%&% GPU =, BRTEER, EREREN. E5REW, WiEHAFQEZRE GPU =EHUETR
&, BELT "B, BERRNEENRSRE, BEREALERERE,
3 AR BEMFRAFEAFERZE GPU =EH/Y VNC FH.
Windows ZFHIEAINERME GPU =XHi@ZIEF&H VNC EZEEfIHMEBREALD?
2 Windows R#tH9 GPU =EH%% T GRID IXahfa, VM MERmtiEH GRID RzhEE, VNC TiE
BIREEISEAERVER, FEit, VNC BraTaBRNE, BTEERINSR. BIEFER MSTSC 50E

% GPU =4, RS BESNTESmEE (MSTSC 5=) .
6.5 B RMIRANE
6.5.1 #1417 nvidia-smi < HHBEHREE : Failed to initialize NVML: Driver/library version

mismatch

IR

#1147 nvidia-smi i S ENBZEIRSE : Failed to initialize NVML: Driver/library version mismatch,
RIS

FRFEFHREERSR NVIDIA IXEIRTIISRAKZIRA R EF S NVIDIA I TEE, SEZAINEAIIAR
WapREPET %, FHSHAOIKNFR, SIRKKFIRIEREINE.

fRIRTTR

IEERURER NVIDIA R ASRRRNA—E, TSELUTSERR,

1 BEERZINE TSR GPU RItEER,

Ismod | grep nvidia

LEETAMLHEFERT nvidia*,

sudo Isof -n -w /dev/nvidia*

3. EDERIMNAT GPU FE R PRIEIRE B R SRR,

rmmod nvidia drm

rmmod nvidia_modeset

rmmod nvidia
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& =8

kill -9 xxx

483 nvidia-smi,

nvidia-smi

6.5.2 REEA nouveau SERIIRENZ K
BRI
= PIELREIREATREE, $27% ERROR: The Nouveau kernel driver is currently in use by your system.

This driver is incompatible with the NVIDIA driver......"

COWINTE EPE “!D‘['QI‘LuEv[Hqul L [IUNE GIELLIRAL o nﬂnuﬂu\u.a—rrnwu m :L(r!qnﬂsnsu AAGEN KELUE] QLIRS
ENHOM! LU WOMAGEN EELUBY GLIAEL (2 EnLLBUEfh u nag ph Aeni :'a.ua-' LHTE QLIABL 2 FUCOICWEIBLR AMIZY I WAIDIYV GLIAGL' SUG ARSL DB QrRNpreq pELOL u BLoceeq U |fes

RIS

% nvidia BRIKFETHEZLEA nouveau, FARREPSAIEE, SHFTIER nvidia B-~RIKz],
FRIRTSE

1. HT@HSHIRTESINE Nouveau REFER.

SNRLAT @ SFTEMEEINZS, NIRBEEME Nouveau KR,

Ismod |grep nouveau

2. PUTAIT <K Nouveau IRENINARZ R,

vim /etc/modprobe.d/blacklist-nouveau.conf
blacklist nouveauoptions nouveau modeset=0
3. iM% Nouveau &R,

#CentOS KERFHUT
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& 785

sudo dracut --force
sudo rmmod nouveau
#Ubuntu ERFHT
sudo update-initramfs -u

sudo rmmod nouveau

jo rmmod nouveau

4. PTHSHARBERARI.
SNRLA T ap SiRBFTENRE N 9 ZE ARk

Ismod |grep nouveau

6.5.3GPU mEHAEERIR

R fEA

GPU =EMAREIE RIS, Lhaneais 4 REGTHEMERE GPU =EH, B2 nvidia-smi BRNEREDT
45K,

BI%R:

PITIAT®H<SEE dmesg BHE

dmesg |grep -i nvrm

BEHEXRFRAIIITER

NVRM:GPU 0000:00:07.0: RminitAdapter failed!...NVRM:GPU 0000:00:07.0: rm init-adapter
failed,device minor numb....

AJRERE

T8 ENVERHE

7 a1

i

IMBRNZIBEIEIR T BRI RIGHEL IR,

6.5.4 /> libelf-dev, libelf-devel or elfutils-libelf-devel £ centos 8.x HII+ENNE

B GPU mEH L IK SIS
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QD%

A

(o

centos 8.x AUITENNEREY GPU =mFANLIEIKEIAAI, BEEE nvidia IRILERE RIS
cat /var/log/nvidia-installer.log #&& GPU Iksi%Z%EHE
IREIZER:

AJRERE

-> krror.

ERROR: An error occurred while performing the step: "Checking t
o see whether the nvidia kernel module was successfully built".
See /var/log/nvidia-installer.log for details.

-> The command ‘cd ./kernel; /usr/bin/make -k -j16 NV_EXCLUDE_
KERNEL_MODULES="" SYSSRC="/usr/src/kernels/4.18.0-193.e18.x86_6
4" SYSOUT="/usr/src/kernels/4.18.0-193.e18.x86_64" NV_KERNEL_MO
DULES="nvidia"" failed with the following output:

make[1]: Entering directory '/usr/src/kernels/4.18.0-193.el18.x8
6_64"'

Makefile:975: *** "Cannot generate ORC metadata for CONFIG_UNWI
NDER_ORC=y, please install libelf-dev, libelf-devel or elfutils
-libelf-devel". Stop.

make[1]: Leaving directory '/usr/src/kernels/4.18.0-193.e18.x86
64"

make: *** [Makefile:82: modules] Error 2

ERROR: The nvidia kernel module was not created.

D libelf-dev, libelf-devel or elfutils-libelf-devel 5%,

BRIRTTIE

1181 yum SRLZEFTER DRI

yum install -y elfutils-libelf-devel

BRI, HFIFESM L Tesla Iz,

6.5.5P17 HUE =M% 510.47.03 higZs Tesla IxzHRY, GPU FIFZEIS(E

IR

EP{ER PI7 22 GPU =, %% TESLA WFIRAN 510.47.03, IB1TERD SLAEST, BRAMR
B, FEREDRL.

A RERE

HHIA 510.47.03 KRASHY TESLA IRFHERAFFE T GSP. GSP £F7A GPU RFt4bIEES (GSP), AIRTHED
# GPU #IACAIEIRESS, BEDIER THE GSP 2Sus R B-RFIMARE, HATFEEXA GSP,
BRIRTTIE

1.2/ GSP-RM:
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& =8

sudo su -c 'echo options nvidia NVreg_EnableGpuFirmware=0 >
/etc/modprobe.d/nvidia-gsp.conf'

PA=

#if ubuntu

sudo update-initramfs -u#if centos

dracut -f

3. EHEH

reboot

AMBEEEER. R EnableGpuFirmware: 0 &7 GSP-RM #ZEFT,

cat /proc/driver/nvidia/params | grep EnableGpuFirmware

6.5.6 NiZhRAS kernel-devel fRAFR—ESE centos 8.x HITENMEE GPU =EH L%

IXENATHREE

[

centos 8.x HIITEINERE GPU REHNLERERANAAL, BRI TR SEERIERRARZRES
kernel-devel fRAR—EL,

uname -r  #EFERIZRA

rpm -qa kernel-devel  #&7%& kernel-devel fjgZs

5

F £ Tf£A0 .. 04 =
root@acm Ji—tname -1

il

4 18.0-147.e18.x86 64
[ root@ecm-/1T40 ~ |#

[root@ecm-7f40 ~1# rpm -aa kernel-devel
kernel-devel-4.18. 0 240.22.1.e18 3.x86_64
[root@ecm-7f45 <T#

AIHEIRE

RERFANIZARAS kernel-devel iRAF—H SEERENIZEEELM
BRFE

1 EF T RSRFRERNZIRE—ERI rom BF LEERE.
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& w0z

FiEx—: kernel-devel B9 rpm & TE UL (FTLARRE! 80%hRAHY

) : https://pkgs.org/download/kernel-devel

FiE—: centos By kernel-devel B9 rom & FEHEIE :©  https://vault.centos.org/ (5407 centos8.2
Rt 4.18.0-193.e18.x86_64 BILATE
https://vault.centos.org/8.2.2004/BaseOS/x86_64/os/Packages/ HikZ!)

IR

T5iE—{NERT centos B{FRS.

235 pm 8

rpm -Uvh --replacefiles --force --nodeps *.rpm

3EHREW, FIBEFSNLE Tesla 51-GPU =EHL-FFIER-Z% NVIDIA 55 - RE=

(ctyun.cn)

6.6.7 i@d Display Changer D EIE T RIE PI7 RS ENRIDHHRAERL

(R EA

{5 TightVNC &t windows2019-vGPU #E2{EZE4HY P17 #1#& GPU ==#, =17 Display Changer,
1B1d dcb4.exe -width=1920 -height=1080 -refresh=60 -force ap<1EX RS9 1920%1080, {BSLFR
TER, D7 1280%1024,

WTE:

3.10

AJRERE
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QO x&8c
&g TightVNC ZRITBVAEENEE RS 1, FEEHIT Display Changer @S D HEERIEENE
728 2 (£ Nvidia A10 k)
fRIRTTIE
1T HATIN T ap HMEK D HFERFHEE Monitor,
dcemd.exe -monitor="\\.\DISPLAY2" -width=1920 -height=1080
2HUTER BB D IHEIELAIN.
from win32api import GetSystemMetrics
7EE NIDIA Virtual Applications FRIEEEIG ASIFRID IR 1280%1024, EEERDIERS 1

920*1080 EEMIFF LTS NVIDIA RTX Virtual Workstation,
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