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PSR, WA DA R E R SR 5t

T AT SRS R AT -

. Tensorflow. Caffe. PyTorch. MXNet 5% G 24 S HESL,

. RedShift for Autodesk 3dsMax. V-Ray for 3ds Max %% 37 4% CUDA Ky GPU &

AU

PI2 B B ISR a0~ RA R B E R ¢
. Windows Server

. CentOS

. Ubuntu

o Ctyunos

Fk: AT SR RS AT REMS AT A, T8 LASR A 5 52 B SCRF R AR AR Ay

GPU BE& i B R A
G g R GPU = FEH1ET NVIDIA GRID E#ML GPU Ak, Adbaitg e

i GRID 3K5l, F494 NVIDIA GRID vWS BO%c4: License, REWSA RLBAR/INIAR
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& =8

TR PR A, [FE ML A8 AR CPU B8R, & T BUGIE YA/ NI
AT HERESEIA 5.
et G7. G6. G5. Gbs
FIG s A GPU 2 =AU

A& 2
o BREE EFR¥E B GPU #:6E REAEREA
1S
\ . HEI0
31.2 TFLOPS s
=0
Nvidia Tesla A
G7 /4, 1/2. 1 1 2
A10 62.5 TFLOPS TF32A1
SSD
Jinss o
B 10
\ - E#EI0
31.2 TFLOPS U
=0
Nvidia Tesla A
G6 /4. 1/2 18 2
T4 62.5 TFLOPS TF32A1
SSD
Jinss o
B 10
14 TFLOPS B i
58 10
e N
=0
Nvidia Tesla 1/16. 1/8. 1/4. 7 TFLOPS KUKs & 17 5
G5 18 2
V100 1/2 T
SSD
112 TFLOPS TF32 Al N
B 10

T
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A2

BREE BREE B-F GPU H:6E sl
7
16.4 TFLOPS Bl B 7%
58 10
e N
B =80
Nvidia Tesla 1/16. 1/8. 1/4. 8.2 TFLOPS XUk & i
Gbs \ 1M 2
V100s 1/2 At
SSD
130 TFLOPS TF32 Al N
B 10
Jinsk
G7 2= FHL

G7 B FAHLET NVIDIA GRID ik GPU AR, RHAS =R A7/ ® FiEe
WY TRACHRES (00 3.0GHz) REMEHRAL AT LR IR ke )y, GT B
FALE A NVIDIA A10 Tensor Core GPU {2, 8% 3 FF DirectX. OpenGL. Vulkan
B, 3L 6/12/24 GB =R AFHIE, HICTERE Pixe Rate: 162.7Pixel/s, Texture
Rate: 488.2GTexel/s, WM ATTRE] L EITEAAHETR K.

i
SN
BKHRE F }
W BF i) (Gbps) / % e
22 217 s
WIEEF  vCPU GPU f% i i
(GB) (GB) HEHFRE B
# h(m
(Gbps) |
PPS)
4
g7 2xlarge.d 8 32 A10-6Q 6 KVM 8/2.5 4 110
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OB
W 817 i) (Gbps) /
\] pS
HrE 2R vCPU GPU e
(GB) (GB) a HEWHRE
(Gbps)
g7 .4xlarge.4 16 64 A10-12Q 12 KVM 15/4.5
g7.8xlarge.4 32 128 A10-24Q 24 KVM 20/9
G7 B4 = FHLThBEan T
. A FREE 5 INFERLEE R 14,
. SRR sz 1
o DirectX 12, Direct2D, DirectX Video Acceleration (DXVA)
o OpenGL 4.5
o Vulkan 1.0

% ¥ CUDA Fi1 OpenCL.

X Quadro vDWS ¢, &g BB B H F2 i
7+ NVIDIA A10 GPU .

SCREEIE Y H

Fefl GPU iiF ML (VGPU)

FEALANENE 2 AU R 1) B R

H LR G7 ZbE = EALE%E NVIDIA A10 GPU RAYR] H X,

A AR K AT 24GB, 2 #ER A 7680%4320 11 L 12 AL HiLhE

I FERMAIIR
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BES =
G7 WA FHFEEHTERIEMEG S, BlEEREY. =50, 3D ijiiik. W

AR GPU #) DirectX . OpenGL F{4-HIEGE S DARE ] G7 L= 41, 5
F) DR AL AR A SRR 8 R

. AutoCAD

. 3DS MAX

. MAYA

. Agisoft PhotoScan
. ContextCapture
AU

G7 U= WL B SR A RAS R E R S

. Windows Server 2019 DataCenter 64bit

. Windows Server 2016 DataCenter 64bit

. Windows Server 2012 DataCenter 64bit

. CentOS 8.1 64bit (HRIMXZ AZ BEiii L)

. CentOS 8.2 64bit (HAILZ AZ BEiHb4HL)

. Ubuntu Server 20.04 64bit (H A2 AZ % HHRAL)

PV AU SRR BAR A i RERS AT A, 15 DATE ] 5 S B SRR AR
G5 H = FHL

G5 B EHLET NVIDIA GRID Bk GPU FR, BRI, Ll
KT AE ). G5 2 ML F NVIDIA Tesla V100 PCIE GPU &R, figfs
DirectX. OpenGL. Vulkan #11, #2{l 2/4/8/16 GB PUFp 2 A7#LkE, HRISTERE Pixe
Rate: 176.6GPixel/s, Texture Rate: 441.6GTexells, & MATTHE L2 1 Kl

TEAb TS K
AR vCPU W (GB) GPU B (GB)  Bilpkn
gh.2xlarge.2.1 8 16 V100-2Q 2 KVM
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g2 PR vCPU W#¢ (GB) GPU 8% (GB)  BiMERA
gb.2xlarge.2 8 32 V100-4Q 4 KVM
gh.2xlarge.8 8 o4 V100-16Q 16 KVM
gb.4xlarge.4 16 64 V100-8Q 8 KVM
g5.8xlarge.4 32 128 V100-16Q 16 KVM
G5 = FEHLIIREU T

. AR PRARE WNAFELEE R 1:4/1:2/1:8.

. SRR sz 1

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

o OpenGL 4.5

o Vulkan 1.0

. 2+ CUDA Al OpenCL.

. X Quadro vDWS ¢, &g BB B H F2 i

. 37+ NVIDIA V100 GPU K.

. SCREEIE I Y H

. $eftt GPU WML (VGPU)

. SEBEANENE = AU R0 B R

. H 3MERy I EE G5 AUk 2 LR AT NVIDIA V100 GPU Ry R IX.
. AR R AT 16GB, #1320 4096 x 2160 1K KB AL # g
WHSHFRMR
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BES =
GE =~ FHFEEHTERIEME#EG S, BluEEREY . =500, 3D ijiiik. WA

AR GPU #) DirectX . OpenGL F#4-hnEGE Sl DA G5 #l = 41, 5
F) DR AL AR A SRR 8 R

. AutoCAD

. 3DS MAX

. MAYA

. Agisoft PhotoScan
. ContextCapture
AU

G5 Bz T SR~ AR BV E R ¢

. Windows Server 2016 Standard 64bit

. Windows Server 2012 Standard 64bit

. CentOS 7.5 64bit

. CentOS 7.6 64bit

. Ubuntu Server 16.04 64bit

Gbs B = E

G5s 2= FALE T NVIDIA GRID FEftMk GPU #eR,  REASHRAIL 4TI % L iy Pl
TEIns#aE . Gbs Bz EALHH NVIDIA Tesla V100s PCIE GPU &R, R HE
DirectX. OpenGL. Vulkan M, 2l 2/4/8/16 GB PUFh AFRUAR, HISHERE Pixe
Rate: 204.4GPixel/s, Texture Rate: 511.0GTexel/s, &M ATIZE] LK

AT K.

AR TR vCPU  W7F (GB)  GPU B4 (GB)  EHMLRA
gbs.2xlarge.2.1 8 16 V100s-2Q 2 KVM
gbs.2xlarge.2 8 32 V100s-4Q 4 KVM
gbs.2xlarge.8 8 64 V100s-16Q 16 KVM
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O x&5

g2 PR vCPU WF (GB)  GPU 8% (GB)  BiMLRAE
gbs.4xlarge.4 16 64 V100s-8Q 8 KVM
ghs.8xlarge.4 32 128 V100s-16Q 16 KVM

G5s B = FHLIIERUWIT -

. AEFRES S N L 1:4/1:2/1:8.
. SRR RE

o DirectX 12, Direct2D, DirectX Video Acceleration (DXVA)
o OpenGL 4.5
o Vulkan 1.0

. S +F CUDA F1 OpenCL.

. CHF Quadro vDWS F:, A& L BB B H B AL

. 4 NVIDIA V100s GPU K.

. SCREEDE e i

. feflt GPU R/ E ML (vGPU) .

. PRALFITRNE 2= FAUREIR] Y FR AR

H LRI B Gbs B 2= FHLF%HEA NVIDIA V100s GPU RRY A X,
. AR BERCR A7 16GB, 231N 4096 x 2160 HYIEIE KR AL PERE
WIS Rk A71R

GBs U= FHLEZ M TRIEME g5, GIaERIEY . =5, 3D Adifh. W
FBRAAN AR GPU 1Y DirectX. OpenGL i {4138 i 1l PAfd A Gos 2 2 £ HL.
T T BB AL BRER (4SR5 5 R F

. AutoCAD

. 3DS MAX

. MAYA

. Agisoft PhotoScan

o ContextCapture
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AR

GBs 2 5 AL B SRR U R AR ERAE R S

. Windows Server 2016 Standard 64bit
. Windows Server 2012 Standard 64bit
. CentOS 7.5 64bit

. CentOS 7.6 64bit

. Ubuntu Server 16.04 64bit

R AT SR R AR A AT RERS A A, 15 ASR ) & SR SCRp i RAS A T

G6 = ML

G6 Bl FEHLET NVIDIA GRID EfIML GPU A, f#iJf] NVIDIA Tesla T4 GPU &
+, BEWE L FF DirectX. OpenGL. Vulkan #2171, #2fit 4/8 GB Wifh i fr, FiGTERE
Pixe Rate: 101.8GPixel/s, Texture Rate: 254.4GTexel/s, M A THE] Lg%

AL PR K

A2 PR vCPU ¥ (GB)

gb.xlarge.4 4 16
gb.2xlarge.4 8 32
EI R FR

G6 Mz FHLEEM T EIE I 5, BlinEgRiEg.

BF (GB) ik ]

4 KVM

8 KVM

=M, 3D AL, W

AL AR GPU 19 DirectX . OpenGL Ff N GE J1 0] DA G6 = FHL. &

M EDE AR A SR 9 R AT
. AutoCAD
. 3DS MAX
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. MAYA

. Agisoft PhotoScan
. ContextCapture
R

G6 Bz FALY I SCRAAN N A B BRVE R ¢

. Windows Server 2016 Standard 64bit

. Windows Server 2012 Standard 64bit

. CentOS 7.5 64bit

. CentOS 7.6 64bit

. Ubuntu Server 16.04 64bit

FE: A BT SRR LA A AT RENS A A, 35 DASZ ) 65 S B SERF A IOAS Ay T
2.5.2 B INER Z A

2.5.2.1 AR MER = E

PAK1 Bz FH

PAKT BT RO 2 AR H %08 AT HEBRFTIERY Atlas 3001 pro Al R,
[ ARM ZEMERIS CPU, Mhsifig EHLAY CPU WU, SeBilll o CPU 4+t A
AT, JR TR (F) MU, =LA CPUIATFRCEEN 1: 4,
FEGE TR, NWAF A OCR ARG FHERI R .

FIAE R
g4 BFH BF
CPU 5 _ . BFGPUHRE Rk RE
i = &
Kunpeng 920 Atlas 70 TFLOPS K5 E @ 10 &
1.2.
PAK1 5250(F 4 3001 AT 140 10 8 7
4
2.6GHz) pro TOPS INTS8 1175 SSD # 10
FIAE
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O X85

BRI Mgk %

W  GPURF ‘
Y| CPU BAF HEFRE X8O B
A i |
(Gbit/s) PPS) %
Huawei
pakl.4xlarge.4 18 72 Atlas 1*%24G 18/11.5 240 8
3001 pro
Huawei
pak1.9xlarge.4 36 144 Atlas 2%24G 30/22.5 480 16
3001 pro
Huawei
pakl.18xlarge.4 72 288 Atlas 4%24G 47145 960 32
3001 pro

SR BER

. CTyunOS 2.0.1 64 {ii. ARM iR

. BRI RIS S IR S5 AR R E R G V10 SP1 64 {7 ARM iR

. il RS #REERSGE V20 64 i1 ARM JiL

FTE: A5 GEURI SR BB AT RERE A A, 1 DASE ) & SR SR A Ay e
2.5.2.2 R HIMHEB = T

PCH1 B = FH

PCH1 ZUFE AT M = FHLR M Lo AL BT R MLU370-S4 Mi#E R,
= X86 4LAuifE ) CPU, Bl S2fE AL CPU %2R, SXBilRIJC CPU 4rdty, A iF
o iine, Je T amER (HiE) #ks, = EHR CPU/NFFRCEE N 1: 4,
AT SRR B ASME SO A N AR, 5 AL
TR & 5L S 2

AR AN
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PCH1

LA

5

CPU B E-

3G
7285(1:H5
2.0GHz)

CPU

pchl.4xlarge.4 16

pchl.6xlarge.4 24

pchl1.9xlarge.4 36

pchl.12xlarge.4 48

gF

BRHE
1.
MLU370-54
3.
W GPU B
R i |
Cambricon
o4 MLU370
s4
Cambricon
96 MLU370
s4
Cambricon
144 MLU370
s4
Cambricon
192

MLU370

iy

R GPUMRE  BEARA
5 10
72 TFLOPS 45
o w10 il
FER TR 192
\ AL SSD
TOPS INT8 144 N
i 10
B M%
TEIEME R
B N BA
Gig NV
5
(Gbit/s) ~ PPS)
1*24G  18/11.5 200 8
124G 18/11.5 200 8
2%24G  30/225 400 16
3%24G  30/225 400 16



O X8

B W % £
] GPU BF FEIEME Wk
37 CPU BF BA
7 oxH i ® (h 51
(Gbit/s)  PPS)
s4
Cambricon
pchl.21xlarge.3 84 252 MLU370 4*%24G 47/45 800 32
s4
R R

® CTyunOS 2.0.1 64 {7 ARM i

® (CentOS 7.8 64 i

® KylinOS V10 SP1 64 fif

FYE: B BTN SR B AR W RERS A A, 1 AR & SE B SRR IRCAS Ay HE
2.6 {5 FH R il

GPU = FAUWE N AVE R L — 2R BRI, RES T -5 0 2= AL 1A [F] Y

(EENNSR
GPU z FALE " b DI RE A 55 PERE LRSI BRI, DA KA FA i S e e, 37
SEFMERTIL >7milkd >/ BRI

2.7 FEhAELE AN A B X
GPU = FHLAGr= WMt o] X5 S % bk = B0 >Pemiilfid  >7= s fn
THIX,

2.8 AW
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https://www.ctyun.cn/document/10026730/10028697
https://www.ctyun.cn/document/10026730/10028695
https://www.ctyun.cn/document/10026730/10028695

O x&5

GPU
CUDA
cuDNN
R

Hoai AN
X

SSH %
AT

e

FIEAL¥EZS (Graphics Processing Unit) . Akt CPU B RZITHE I
M 2K, EEHT RIS R,

NVIDIA # H ) H A7 488, 5 B 6 B NVIDIA GPU k2 24
A5 ) At

NVIDIA # H i) T IR M 2 X 25 1) GPU s 2 .

Bt TIsAT LRI E, EIRRIERGE. PR RS

S8R HC A B 58 ) S 2 ) B

— AR ESOAIE 3, AP, SR Linux 58
1.

— i RE DR K g, AT AT 22 A 2H A S 81 ) AU R R D

—RhSE AR, AT DA E B 7 LN 7 LA,
S S5 ) R AES REANERS
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O x&5

i NH

—_— AlPEY R PG g, W DA VESE B RGeS v] P Rl A

S
.

I S ] 05 s RIS W & S, TR s IR B .
AFAA = (Virtual Private Cloud) . N=RE545. =i, =8dR%E

e G DR . AR RN &R, VPC 5 RIIEERs Bl H
PRIGEM S LR, UM, BRI ACL. &R
P HEEPEA W TP AT 85

3 U

3.1 WA E

Wegk =

FLAEEL H AT R 4841 T SRR K TR, AP ek, RISEAT SR A

W Fk IR

GPU = F MM #h1i: CPU. WHF. GPU ZREANELT.
SRR I (. fPEde,

N UL SR W N

STHN
Z BRIk 2 LW SR B - 2 B A - LA
BITHN

Z BRIk 2= AL SR i B R A - AL A

3.2 HEITFRER
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https://www.ctyun.cn/document/10026730/10030897
https://www.ctyun.cn/document/10026730/10031065

O x&5
EHTER

e AR — R LR TSR, TR R AR g R R e e
VRIS 5 AR RV BB, 5% Al 55 TR A SRR S e 4535 0 e

LG JIE:N
—EAT SR, RIS AT 9k

e &

® = FAMULERI: CPU. WNfE. GPU
® ATHALITRIN: B E . frEey

® AT SIS HE R
RALALN

I BT R B AT

FE = AR, AR P BT 7 R (o LA & L)
FE = EHLRHARES A SR CPU. A7, GPU. AHBEERI TR, Heopth SR IR

i
Fit 2025 4F 1 ASEMMNARE, AASERACARE, ZERAMT RPN

> PR ARAM R 2= 0L, AN AE B S W AU I 2 i DL T

SO G SRR

Db = ot
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%
o REmn TR
%
jElﬁ
B TRSREAE
X it
o
HRBEZ AL ST, AR AR
. SRR
g PIPEIRCPUL IEE. sy opU b, W el R
T GPURRML. A : PR IIRI ST
%o e semene 20 RI4L 2. Kb 42, TR 1
B i MIE 5. MBI 2. T0% 7. IR 4. 5 4.
. KON 5. B 7. WERIES 3, ELALVEIRI
6 1B

> PR AL, RAUMIEMKIF R B ARSI (CPU. A7, A

HAERAUMIRI LRSS 2 AL 1R #2511 2

RHUARK ARSI XREIR
el KL AR PRI PR B B H T 9% el
R
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(:Eﬁf%%:
JE i R A S A AL EALBOA T GG T 3%, ISR AT XALEE ),
el iR NSRRI RS SRy, MR R AR i R g AT e, RISeTT
ML, FHETITE KA.
FVERETE KU, SR A s = AL B VLAY, wlRES R
BT FHEF CEIEE B8, N TR, EERIEE S5 HE R,
N RN 55 SRS

il

® MRz MU, = EMRY CPU. WAF. GPU Mg I IR 9%, HABRIN R
RIRGIRARSE T 9%

® ~UHUMERG, BIEASIRE, S rRIRETEE.

kPR %%

WH PR HBIR S, KP—HB5EE, R84 Balifiicini R 4%,

i R0 )

® PREEREAN A MR, KR, WM.

® FEMIEA: YHPFRMNINGE, S&E 1 IRFERIEA.

® RHUANLEA: M PR RENE 100 7T, BN A AT 4 H Frg $RE
i1 RN, SEE 1 IR LR,

® IKFURIHEA: MR, m KR 1 IR TR,

o FUHBLEA: JMPM TSR, SmAH AR 1 IREBGE R,

3.3 Mgk
FTE s Bt AL G5
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YN vCPU
gb.2xlarge.2 8
gb.4xlarge.4 16
gb.2xlarge.2.1 8
gb.2xlarge.8 8
gb.8xlarge.4 32
FIE I Bl 2 Gos
AR TR vCPU
gbs.2xlarge.2 8
gbs.4xlarge.4 16

W7F
(GB)

32

64

16

64

128

W7F
(GB)

32

64

BFF
(GB)

16

16

B
(GB)

48

BF

1/8

1/4

1/16

1/2

1/2

BF

1/8

1/4

BF
RA

V100

V100

V100

V100

V100

BFX

V100S

V1008

5.48

10.97

2.74

16.44

21.93

0.48

10.97

& (oo
IA)

2632

5263

1316

7890

10527

#rt& (oo
IA)

2632

5263
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WE BF EBF
(GB) (GB) #

A& 2 PR vCPU

gbs.2xlarge.2.1 8 16 2 1/16
ghs.2xlarge.8 8 64 16 1/2
gbs.8xlarge.4 32 128 16 1/2
KB B2 Ge

WE BF EF
(GB) (GB) #

A& 2 PR vCPU

gb.xlarge.4 4 16 4 1/4

gb.2xlarge. 4 8 32 8 1/2

K I A2 G7

49

BFEX &% (o

V100S 2.74

V100S

V1008

BF
RAE

T4

T4

16.44

21.93

2.445

5.053

Hrt& (oo
IA)

1316

7890

10527

i oo/

1173.65

2425.56



O X8
FAE 2R vCPU
g7.2xlarge.4 8

g7 4xlarge.4 16

g7 .8xlarge.4 32

TN p2v

A2 PR vCPU

p2v.4xlarge.8 16
p2v.8xlarge.8 32
p2v.2xlarge.4 8

p2v.4xlarge.4 16

p2v.8xlarge.4 32

AT
(GB)

32

64

128

NI
(GB)

128

256

32

64

128

BFF
(GB)

12

24

BF
(GB)

32

64

32

64

128

50

BF

1/4

172

7 KO

BF
KA

A10

A10

A10

BFRE

V100

V100

V100

V100

V100

wE on/
/NET)

4.24

8.48

16.96

WE o
/)

32.87

65.75

16.37

30.74

61.48

% oo/
H)

2033.34

4066.68

8133.36

15780

31559

7377.8

14755.6

29511.2
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BRI P2Vs

HAE AR vCPU

p2vs.4xlarge.8 16
p2vs.8xlarge.8 32
p2vs.2xlarge.4 8

p2vs.4xlarge.4 16

p2vs.8xlarge.4 32

THEHNEA P12

HAE AR vCPU

pi2.2xlarge.4 8

WTF
(GB)

128

256

32

64

128

(GB)

32

BFF
(GB)

32

64

32

64

128

BFF
(GB)

16

5

. EFE #F (U
7] JZN:np)

#

1 V100S  32.87

2 V100S  65.75

1 V100S  15.37

2 V100S  30.74

4 V100S  61.48

B _

. BF #F ou
RAE /PNEY)

#

1 T4 7.32

51

& oo/
H)

15780

31559

7377.8

14755.6

29511.2

& oo/
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T
(GB)

HAE AR vCPU

pi2.4xlarge.4 16 64

pi2.8xlarge.4 32 128

T A P17

AR 22 FR vCPU
(GB)

pi7.4xlarge.4 16 64

pi7.8xlarge.4 32 128

pi7.16xlarge.4 64 256

T AL PA

BF
(GB)

32

64

BFF
(GB)

24

48

96

52

7 KO

7 KO

BF
KA

T4

T4

BF
KA

A10

A10

A10

&%

/M)

14.65

29.30

&%

/)

9.27

18.53

37.05

& oo/
H)

7030

14060

444743

8894.85

17789.69
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A& PR vCPU

p8a.bxlarge.4 24 96

p8a.12xlarge.4 48 192

p8a.24xlarge.4 96 384

T INEZ PAKL
W
A2 PR vCPU
(GB)

pakl.4xlarge.4 18 72

pak1.9xlarge.4 36 144

40

80

160

BAF
(GB)

24

48

53

s

s

BF
RA

A100

A100

A100

BF
RA

Atlas
300i

pro

Atlas
300i

pro

&%

/INE)

21.3

42.6

85.2

&%

/)

10.69

21.39

s (ool
H)

10229.09

20458.17

40916.34

i (ool

5133.49

10266.97
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s

pakl.18xlarge.4

T hN#E A PCHI

PR Z AR

pchl.4xlarge.4

pchl.6xlarge.4

pchl.9xlarge.4

pchl.12xlarge.4

vCPU

72

vCPU

16

24

36

48

W7F
(GB)

288

64

96

144

192

BAF
(GB)

96

24

24

48

72

54

s

Sl

%%
g
gyl
JINE)

Atlas

300i 42.78

pro

& ==
BRIEA (JT/
/NEY)

Cambricon

MLU370 13.00
s4

Cambricon

MLU370 14.45
s4

Cambricon

MLU370 26.00
s4

Cambricon
MLU370 39.01

s4

i (ool

20533.95

6241.02

6934.46

12482.04

18723.05
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W BAF e R Hri& (ou/
a2 §
FAE 2 PR vCPU + BFREH (Ju/
(GB) (GB) H)
4 /)

Cambricon
pchl.21xlarge.3 84 252 96 4 MLU370 52.01 24964.07

s4

4 HF¥EE
4.1 HRABRESN

156 I PR A
. fEH GPU = EALHIEE T, 352 WA UL
. 1 GPU z MR G IEALI R, 35 2 UL fatt T FR 1

RIEHEH GPU = F

. F0] AR DA N BVER A HE GPU = EALAG A= i o 00
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TR TR, HFRCEESREN, HAEW T IX 0, ARRFIGET VNC 7

AHEATER.
BIAEPIR
LA SRR G

2. sl AEMISMiREESIRSGPIR” |, B A > RN .
SAEHME R FASNERF, H LARERERIESR A GPU = FHLWAFK. 1D 5 IP Hb
b RUR AR
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O X=8E
ATEBRE R PRI H AR GPU =20, FEHXTV A e 50T, Sl mfe
B
5. (AIik) ASRESEREIE R 4% Ctrl+Al+DEL @8 | 35 S im e s St
M AT L) “Send CtrlAltDel” #EHHEF 785,
6. (FI3k) AN SR R LRSS AU F R bR TOvE R, T R AR R SR A
[Ty I S T 7 I /= = N T A T
TAREATEIER, HIA GPU = AL,
JaEEAb
FERIPESE GPU = FWUE, BEATDAEH VNC Jr (Bt il . K hag, Scot
AHEHES GPU = B AR BRI ] R (DGR SRRy . AT 2
HARR AL TR
1] VNC 77zl &3¢ GPU = F:40L.
2 FA U A AW E R MAT .
SAEAHIITEAHL L, - PRBE R Crrl+C K552 il i Bk o o 52 il
438 %] GPU = ALK VNC % H, A HRBERE Cerl+V R 52 1l BB s 2 iy 2
g,
5.5 IR HRE, MR HINEERE Kk B ATE M.

4.4.3 £/ VNC 7= & 3% GPU = EHL (Windows)

LR 5 PR

. M FR PR AR S SR T e RS B E & S 1 BT R, B A
FEAL T RE 5 SR D BRI, i DR B P s L R 7 AR R, o A s
SRR “xxx:8002” ,  TMIFE 2L R 1 8002 AT W7 JHiet ik

. WK PUmEER G T AR, B PG E 2 AR H A B 2k
S 11, R P AR S T IR SR T RE

. GPU SE M, F5 2 S B SCRg 4 i o Do BV AL ) R SR T, 7R &
FIA74% VNC Server AT S, HERE A MSTSC 772U 5% GPU = L.

%53% WindowsGPU = F#l,

LR SR AL
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O X85
2.0 CZEMISEMRES RS SR, R R > s L .
3.3 GPU = EHLERS . VNC KU GPU = AN, FEHHEN, RI5H
K0 VNC a8 5%,
. R MR R B 7 = SR, T B A s L

R R A T o
. REHTNE = LR R B 07 VAU, T4 A A & Windows £ SR
.

4 EREEPE SR GPU =ML, Bl “484F” SR “ImiRgs” .

SAEMLIAY “ %5k Windows #iPE = 0L EH P, 8% “ HAlIr=" Ty VNC
FE, B SrRPESRT

6. (i) WHRAWERR “#% Ctrl+Alt+DEL f@#81” , i s fe 8 R Bl
A EJ5i “Send CrlAltDel” #ZAIHEATE 5%,

7. (AIik) AR E SR A ICIR s bR, AR A TR 7 2 5 “Local Cursor”
Fiefll, Hiily “Local Cursor” #cfH, UREEA PAIEH SR T .

SARMEA LN, WA GPU = EMLE AL 58 5% .

4.4.4SSH )T A% GPU ZEML (Linux)

% Fin i F Windows R4t

TR P B T EALR SN Windows #ERSE, IR =08 5% GPU &
AL, R RA PuTTY M.

1iz17 PuTTY.

2.BisF “Session” , 7E “Host Name (or IP address)” I % AME ¥ A GPU = =
DL TP.

3.5t “Window” , 7t “Translation” THJ “Received data assumed to be in which

character set:” #E#t “UTF-8" .

4.9 “Open” .
5.5 A P AR 2~ BALRHE B35 5 GPU = 4L,
Z P A Linux &40
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& w0

AR P i TN R SN Linux BAERSE, 0] AZET AL fr 247 i
A ssh = LGS E 1t 1P Bk = B 0LER.

L#IA SSH 4 ssh I 4@tk 1P,

2.5 A P24 A s AL B 2R sk s AL

4.455SH HH T HER GPU = FEL (Linux)

HIR &M

. EAREUZ GPU = ML 2 4H S04

. GPU = EWLE &40 1k 1P,

. CL B A AT a5 AR

. SRS TR (W0 PuTTY) SR GPU = BFALZ MM Em.
m, BRIAIY 22 S DA BB KRS B

& Pusfd Fl Windows #-ER S
A H F Windows #/E 2R 4855 Linux GPU 2 =ML, 7] DA B Ry =%
5% GPU = 341,

FrA—: A PuTTY %%

FAILA PUTTY A BINHUMTE T GPU = 4L, {1 PuTTY ¥ GPU = £ALAT,

T L SCR AL S ppk A%

1. N3 PuTTY Al PuTTYgen. PuTTYgen ;e B 5HE WA, HI T RIS, Al—
X AGIAIAGIRE PuTTY (.

2.1547 PuTTYgen.

3.E “Actions” I, Hiifi “Load” , F' ¢ AL GPU = FHUNPRAFHIFAH ST

AL RS AR ESR Al files ()7

4.5 “Save private key”

5ARMFHEAL SRR AL, filn: kp-123.ppk.

6.8 “PUTTY.EXE” , FIJF “PuTTY Configuration”

7.3EF% “Connection > data” , FE Auto-login username 4bfi AGEAG I FH P14 .

8.1+ “Connection > SSH > Auth” , Trfix T —>HC B I “Private key file for

authentication” H1, ™iifi “Browse” , #EFAIR 5 FHALIHH.
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QO xwE
9.5 “Session” , FE “Host Name (or IP address)” T [ AHEF#i A GPU = &
PLEFAE 1P Mk,
10.585 “Open” , %3¢ GPU = F L.
7 A Xshell 3%
LATF Xshell TH.,
2. A FE P, PATUAT a4, SSH AR GPU = E:AL.
ssh 4 @gfik 1P
/Hi: ssh root@192.168.0.1
3. (FIk) WRAGME SR “SSH L4 | WINFGRRT B2 RAE .
4.5 “Public Key” , JFHulr “HHEHE)” B2H9 W% .
A MY wod, Bk “|AT .
6. A M RAF RPN, A 4T .
7R CHE” , Bk GPU AL,
% FmfE A Linux BAERSE
WA HE ] Linux #ERGEE K Linux GPU = 0L, W] AR JH T 7 85k
NHTCAFABH SO kp-123.pem R BIHEAT A
LAEGERY linux TR Ay AT H AT R ar <, AR, o641 path 4
WS AU
chmod 400 /path/kp-123
2. AT 4, KSR GPU zE: L.
ssh -i /path/kp-123 ERIAF P& @z ML
fEi% Linux 2 FALRERIAM 442 linux, WAy F:
ssh ~i /path/kp-123 linux@5H§4 1P Hhik:
path AP SCIFRIAF IR AR
S P Mk GPU 5 EHLGRE i3t TP Hiudik

4.5 B GPU =FEH

4.5.1 {5 1E5241
BIEG R

78


https://wwwgray.ctyun.cn/document/10029787/10195793

O X8
FAVEAE ] DA = AN BT PIRS Y YIRS, DA T 4Edr G451 .
fERAA
R AT R R 25 AL SRR ARS8 AL AP S (1548 AL
H AR A o i S k) .
. T AT, TPERIE vCPU. NAE. GPUATUL S, HARI 2R
TRIER ISy, MRS E., B, W%, HERTIEASSENM IP 5t
SN N TP Bk AR B
. TR R I, BRI A BE R RIS R S EUS sh R, A
PAFH e 22 i R ML A i o A B, an— B3 ] R, = BV

—EHABEIT LAY AR

. I BOE IR B, A ROV @ AL A, BT 2024 44550
el KA T B

. RS FEASCRF A KL

o P i z= EALN AL R T st

o Pt ) = EAUA AL 2 AL

o E4aMAEHAHR = T

o EAMMAZ EHURIE . = B R HY = EAL

BIAEPIR

1 BRI L.

2”$$Eﬂ¢®m%%<>,ﬁ%“ﬂﬁ”o
3R PRSI W U > SRR IR .

4 MR KOz EALIEFT RAL.

(1) XHG = EIIAT RALERE: B FHBIRY, EFEIHLUN = T,
Ml AR BRI

(2) X2 G =TT RAENE: FEnTFIBIRF, BFEFEITHNZ 55T
Pl Sl B2 BRI LR R L.

SAEKRMUIE H, WE XML A, HAIABAE R IER, JoiR)E A .
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KA IEHRALAAE. EONBER ALK, Y@L, L el
KOL I H ST RS A LR,
T SREHL: SFRITWRALEE, ATREE K T FALBME RS RS AR
¥

Tl KAV FE RIS RBEVHR. . MBI, BRI RPUE TR
GRS, f7fE . M BTIRRSIL TR, T 2024 Al RAUS T
W25, A BT st

TR 3 RAUS, ITERIE CPU. WAF. GPUIIBIRE HA
ok, HRRZE . TRAETTIRARSEOR B I 2.

KAL
X

4.5.2 JR3h LBl

BT

JE3) GPU 2= FEHLRE A ARSI RSB ATIRAS, A IE R 34T AR 7 Al
% .

B3 & GPU = ENRIEL TR

LR SR A

2. 0805 “ZEMSMiES kSR, R R SEER ENL

SAET ENSNRY, HHBREERA GPU = EHRIAFR. 1D 51 IP Hihk DA (7
H#r GPU = EH#L.

AGEBEE R GPU = B0L, miihin BNSIRA LA TR #%4.

SAEHLH R E T, BIABRAER A EM . 15 GPU = EHLRASHI UL .
W GPU = EHUE P IRPIRS B BT 30 204h, FoRnl R Bl o, 5 Kt
PRAZ T HDAST K2 AL B
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QO xBTS
B3hZ & GPU = EWIRIES TR
LSRRG
2.5 Ml miAss ko AIR” | e TR SR EL .
3AER ENFIR Y, EHEFEILMEZ G GPU = L.
45 ENIIRA B TP 4.
EFLH RN E RS, FIARIER R IEM. WHEE s VLIRS R s £
HLTE R LRSS BT 30 404h, FORTREH LRI O, 1 KR TR AT
SRfb— b FH

4.5.3 E/FLHI

BT

R B4 = IR O, RS, ER R K E A
BRAEBIR

1 BRI,

ziﬁﬁﬁ*bﬁ%%<>,ﬁﬁ“ﬂﬁ”o

S M AR RS AR e U > SRR AL

4 ARPE L PR T RO = FALEATES.

(1) MGz B TREEEE: xRS, SFFEREENZ B,
Milin AR AR E BRI,

(2) MZEzEHIATEREEME: xRS, EFFEHERNZ 2T
Pl widim N ERA B E SRR

SAEHEME T, WEERTN, HHARIEREIER, TiReRdhE.

wE L
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O X225
wWE 164

HE: IEREERE.

Ei=ps]
" SR EE: ZFTWHRER, fEEks TYEERS P AS AR
T
B,
4.5.4 RETELH
BIEG R

FEIL GPU = EALNREHM AR R, nT DA 4% ) & RR i B At 9 52
1.

R & GPU = EVIREL T

LS L,

2.5 MRS IR SR g TR SR AL .
SHEFENINFES, FHERIGMA GPU = EHLRgAFK. 1D 5 1P Hitk DA {7
H AR GPU = EHL.

43EFEH PR GPU =ML, Fdy “84E 21T 2 > MR .

SAESAH R R, BIABRER S LM, R GPU = BHLRSHI .
W GPU = EAUFE HF PR S5 BT 30 704, FRnlge s B IE o0, 3 B i
PR LA TR — B b3

B £ & GPU = EW ST

LSRR s,

2.5 Ml miAss kAR | e TR SR EL .

BAE FMFN R, EHFEFILWZ & GPU = F4L.

43EFEH PR GPU =ML, Fdy “84E 21T 2 > MR .

SAEF B NE B, MABRER G ER. RS EVUIRSHIR: R
FAE P IAPIRES S B 30 208, FRoRvl BB IR i G 00, 1 M4 <2 T8 A
okt i,
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vCPU. WAF. WAF. GPU = EHUL SRR RIFAR I N )RR A2

BAEP TR

LSRG

2R U > PR TN .

3AE L EHINFR, EHTEIA TR R EAER GPU =3 ML, B GPU = FHLTE
T < BRI “HZ > AR .

ATERR S TEARAR DU, 25 GPU = 8L vCPU. INAEFI AT
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O X=8E
. WWER, WDUEE RS B D RESR A,
HIBR A&
. GPU = EHHPRASH “iBfTh” .
. GPU = B4 #3817,
BRAEBIR
LSRG
2R UM ST E .
3R FE B GPU =L, Hikds “8E” ST “HX > EEEN .
AMEA R, W GPU = BB, AR,
5.4 “HRINT .

4.5.7 BRETX
WS WS B SEYE S B ST IRINIX,

458 ERBERS

BAE R

GPU = FWMER G IEIEH B3, 5 GPU = EHLRGEITIEYR, (A2
ARG AL, EHAERUIRAN TR, W PAEE%E GPU = FHLAYHERIE R 4.
HI PS4

. IR T KT 0.

. MRS WA BRI AN = 0, HHRREA BRI TAE.

. FFHREBIERGEN = BHUET ML RIS “HRRIM RS,

. PR BIERG N = BV A R,

. FRIERGREIR RGNS, O REA LRG0 KA FTG HE 5
X, THMIFERE RO

BAEL TR

LSRG

2R UE > kR EN
SAEFFERIBIERGEN S FH “BAE” JIF, il “HE > —HER
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D x:#c
4 HE KNRESH = WA BEEE RS, RS THAEHURE, EExL.
SAE “—HEERL” MR, EHEERINERIERS.
6. AR LG E RGN =~ B H i 5 s AN RY, Ui ] DASE # i H
.
7 CHET , RRERARGHIE.
SIMRERAGWHIEE, = FHRPRESA N “EHEY” | BiRRSERE, #
TN ESESE

459 #E GPU ZEWER

EEHTE T GPU mEWUG, W DAl BT & & F S GPU = 3L,
AR IR

LSRR s,

2R U > SRR AL .

SAEFEMEZ MR AL LA, B A GPU = EHL4 . 1P Huhik sk 1D, I #id;
PATHR,

4 B RAR I GPU = BALAY A4 F5.

5. R Gk 2% GPU = FALIEIE U .

6.2/ GPU = EHLIH LI E.

TRV ATERE C BREEL/M RE AR TP T, B GPU = BLE A
H. K GPU = EHEINM AR S0 sk 1P 4.

4.5.10 B GPU = WL
WS AL SRS L B s EVAFR.

4.5.11GPU Hif

[HIE7: S

. WPk GPU = EHLE %% GPU UK 8I/GRID 4Kl GKsl4%63E 5 Il NVIDIA
WKz L4651 -GPU = EHL- M 8B - %% NVIDIA 3K3f - K¥EZ (ctyun.cn).
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. PRI CTE GPU = EWL B s s, KT i de = Myt
D255 s Agent-3E 2= EAL-H P HE - % - KA (ctyun.cn).

4.6 2% NVIDIA IRzh
4.6.1INVIDIA IR3h %2355 |

KR AR AR

KRIEZ GPU = LS A N NVIDIA BK35):

. GPU 3K3li: M TIR3h#P3 GPU, HFK Tesla 4K3).

. GRID 3K3): fitE NVIDIA GRID vGPU &M . AT HAFIEmHEYRE ST .

S BISER st WKBhARA BKE) LA T

GPU TE A @EHITE Tesla B3l NVIDIA B W T # %45 GPU UK

(windows)

AL GRID KXz @ fEWSCHfEHFEC Hi GRID IKENHY

T EiG
® i) NVIDIA EHACHRTI KXY 1)

License }f HAT%%¢ GRID Ka) ( A~
A7)

GPU i1 A @5 Tesla 3Kz

(linux) ® G GPU L} H 344 GPU 4Kz

® NVIDIA ‘B T #2234 GPU 4Kz

BT YL Tesla KB} %555 Telsa WK5)
(BLIEYLT] /GRID 9K © 4#E GPU SEHI H 343 GPU UK 3)

{1 ] Tesla 3K 3 ® NVIDIA FM T #If2% GPU K3
g, AR>S W42 GRID K3

EHPHR L G ® ENSEHFHERR LTI GRID YRBT)
RID 3K 3))) TG

® [i] NVIDIA = HACPRRIA LX)
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O x&5

License } H17%%% GRID K&l (A1

1%)

%
GPU FIE I Emtl @ T E GRID 3Kzh A$LEig e ik GRID Kah, Jok e
01

—
patiz

Al (windows/linux)

ERAERS GRID 3Kah A3LEit% O ik GRID K5, T sl

=
pat

TERL R4 PRI GPU 2 MR H 3l 428 GPU K8l /AR L 1i%¢ GRID 3K
BTt SR, HALVEURME T sl IRksh . AT FEh%e GPU K3,
S0, %3 Tesla BR3) Hl 422%€ GRID BKZ), k¢ GRID 3KEhATH SR 15 ik % 3K
W 2 TSR UL -SRIk 55 T 2R U - R = (ctyun.cn).

B S BIRMS SR B 3h 2225 B IR S iR A

SEB SRR H B SCRP SRS iR A WK T
A IRy UK
Al JA S
F
GPU Tesla Driver 470.82.01CUDA 11.4.3 CUDNN 8.8. - TeHFIk
A K8 1.3 IR,
yilIBu3 NVIDI
7l P8 AET
A/PI7 SCREIR
IP2V/ Z Nl
P2VS .
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O x&5

/PI2 GRI - Windows2019-Data  -GRI
D 4K Center-GRID13.2 D14 (-
7 Driver

VE: WA AN G 514.0
RID13.2; #34r% 6 8) NVI

TR A Y. DIA Vi
rtual G
PU (vG
PU) So
ftware
Docum
entation
GPU GRI - GRID9.
KIJE D 3K ® Windows Server 0-9.4
I 5 2016 Standard ~ (Drive
HLfi 64bit r 430.3
il ® Windows Server 0-432.
G5/G 2012 Standard  44)
6 64bit

® (CentOS 7.5 64bit

® (CentOS 7.6 64bit

® Ubuntu Server
16.04 64bit

e ARSI

GRID9.1
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O x&5

GPU GRI -
K D 3K
& 3h
ek

2 G7

/G5S

4.6.2 Z%E Tesla JRZN

EL AZ WIEH  GRID1

Windows Server 3.0-13.
2019 DataCenter 8(Drive
64bit r 470.6
Windows Server 3.01-4

2016 DataCenter 74..44)

64bit

Windows Server

2012

DataCenter 64bit

% AZ %R

T

Windows Server
2019 DataCenter
64bit
Windows Server
2016 DataCenter
64bit
Windows Server
2012
DataCenter 64bit
CentOS 8.1 64bit
CentOS 8.2 64bit
Ubuntu Server
20.04 64bit
T B B i AR

GRID13.2

TR A B TR AT 4038 Tesla BR3), UHEZA%%E CUDA T RIS WL 205

CUDA.
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O X=8E
AR PR IR B AT S DL WAT e RRIK ) BohH 2 . BRRUAR
HIBR A&
. GPU = FHUARZHIKE) .
. GPU = FEHLECAT 5 1P,
— . Centos F{E RGN %4
LR EX R EKE) . P75 NVIDIA K3 NECE M, rt i GPU BU5- | 4 R G
CUDA Toolkit A5, HEATT#EL, ASCLA A100 K6, W FE TR,

NVIDIA JXaNFERF &k
ETANTHRFIRFHDEE, HHEH NVIDIA =RRESIENERE,
F=ER2EEL | Data Center / Tesla v |
F=ia®R7l: | A-Series ~
F=EA%RIE: [ NVIDIA A100 v |
IBVEZESE | Linux 64-bit v
CUDA Toolkit: | 11.4 v
iEE: | Chinese (Simplified) v

2 NTHTRER, T ERIREIRA, AT,

Data Center Driver For Linux X64

A 470.199.02

AT ERB: 2023.6.26

i F RS Linux 64-bit

CUDA Toolkit: 11.4

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

BHES EREFIIE HigEz2

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

3AF N EAYIRBN L EAL R = EHLH, PATLATR S, R AT RUR .
filtn, XS04 24 NVIDIA-Linux-x86_64-470.199.02.run ¥ A TALRR .

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

4.%% kernel-devel . gee i, & kernel-devel MUAS RN A AZ A 45— 2K

sudo yum install -y gcc kernel-devel
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QO X&# T

HE: AR AMEARM yum JETE, WM yum JFEERNT:

Z AZ BEEI AN yum TR 2K
http://169.254.169.253:10080/gpu/NVIDIAToolkit/depend/kernel-devel-$ (uname-r).r
pm
http://169.254.169.253:10080/gpu/NVIDIAToolkit/depend/kernel-headers—$(uname
-r).rpm

FEZ AZ FEIEMBN yum T A
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).r
pm

SIITAT e, iafTIRBl ARy, HAlde it AT a2 at.

sudo sh NVIDIA-Linux-x86_64-418.126.02.run --disable-nouveau
—--kernel-source—-path=/usr/src/kernels/$(uname -r)

6. 25U, PATLA N e ST R

nvidia—-smi

Wk ElE BRI ERE GPU /5, WIS Z) 228 i

root@linux-c77- 8 ¥ nvidia-sml
Wed Mar 2 09:36: 25 2022

| NVIDIA-SMI 470.82.01 Driver Version: 470.82.01 CUDA Version:

R R R
Persistence-M| Bus-Id

Perf Pwr:Usage/Cap| Memory-Usage

Volatile Uncorr. ECC
GPU-Util Compute M.

NVIDIA A100-PCI... Off | 00000000:00:07.0 Off
PO 39W / 250W | OMiB / 40536MiB Default

Disabled

——+t——— +

| Processes:
GPU GI

7. (A]3%) GPU KB H B AR
Persistence-M(Persistence Mode) &1~ F FF Al i% B IR AL 7 @ R 1E . 5 H
Fe AR, B ATE SR Fiim, NVIDIA RSP R ER A,
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& w0

RURE R AR AR BB D5 i A T MO B R AP (5180 CUDA R 139 ) A K 3R 3

FEFFMERAEIR, RS> GPU 2 AR R K 24

cd /ust/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
. Ubuntu B#AERSGE Kzl

L NSRS, TR NVIDIA 9K8) R3O M, b GPU S BAIERS
il CUDA Toolkit HiiASJi5, #EATTREK, A3CLA A100 A6, QR PR,

NVIDIA IXzHERF Tk
ETANTRAIEPHTERE, HHER NVIDIA =RRESIEIBEA,
RSB | Data Center / Tesla v
P=EAEFI): [A-Series v
F=ER3<A%: | NVIDIA A100 v
EES: | Linux 64-bit v|
CUDA Toolkit: | 11.4 v
iEE: | Chinese (Simplified) v

2R, RN EWIRIIRAS, AR,
Data Center Driver For Linux X64

R 470.199.02

AT HB: 2023.6.26

i (F 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 IR LA AL B = FHLH, BATPA N4, XTSI TRR .
B, X344 NVIDIA-Linux-x86_64-470.199.02.run FRIIHHATALFR
chmod +x NVIDIA-Linux-x86_64-470.199.02.run
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O X&#-
4 %% gee F linux—-kernel-headers.
sudo apt-get install gcc linux-kernel-headers
5HATLAT a4, IaATIREN R, H RN T IS S A
sudo sh NVIDIA-Linux-x86_64-418.126.02.run —-disable—nouveau
6. 2B SE MU, AITUAT fir 2 HEA TR
nvidia-smi

AR EE BRI FEY R GPU 58, MBEHEK S 23 i)

[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 Disp.A | Volatile Uncorr. ECC
Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M.

® NVIDIA Al100-PCI... Off | 00000000:00:07.0 Off |
N/A 32C PO 39W / 250W | OMiB / 40536MiB | % Default
Disabled

Processes:
GPU GI

No running processes found
7. (Wlik) GPU KBl EFRe AR
Persistence-M(Persistence Mode)xe—™ ] FI i B B ISR 7 J@ PER ARG . 3]
RS, BB 1SS i,  NVIDIA SRS P & PR AR,
XA T DASR R AR M 80 5 1a A MY B R ( 40 CUDA A7) HH 2 i 9K 3
P INEGEIR,  [FEE> GPU = AL R B A 4.
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 ##4F R G K] %%

L RERT IR, FE = EHL TR NVIDIA 9Kl FECE M, HEEXT. GPU 44|
BAERGEM CUDA Toolkit BUAR, HEATRE, AICLA A100 MBI, QR EFRs.
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O x&5

NVIDIA IXEFERF &

T AR MUZIFEPHTEE, FXHEE NVIDIA F=RE SiEEEEE. o

FERA | Data Center / Tesla v
F=EAFRF: | A-Series v
FEEAZRIE: [NVIDIA A100 v
HREZRYSE: | Windows Server 2016 v
CUDA Toolkit: | Any v
iEE: | Chinese (Simplified) v/

i 23

2N R, IR EI IR, R .

Data Center Driver For Windows

7 8 514,08 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:

SATIH T EIKBIAE ¥ e X, WUl 228 ST R 2ese, IR F I _ERgERR
LR PR 2 H S GPU = L.
4 NG R VO E BEAY, R RS 2 .
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O x&5

& ame

Iru\

= NVIDIA A100-PCIE-40GB Bt X
ME(F) EBfE(A) EB(NV) E#EIH)

_ EEF pEEs
oo o B Bm B Exd ¥ |

v & Windows-2016-datacenter ‘ NVIDIA A100-PCIE-40GB
> =@ IDE ATA/ATAPI 35858 ’
b EAEIETIRER
> G ARSI WEFEHE: NVIDIA
» [ FTEIAS EaRFaE: 2022/1/28
> @ #0 (COM #I LPT)
> I E EafErFRE: 30.0.15.1165
=t nFEEE: Microsoft Windows Hardware
> g5 Compatibility Publisher

v AEFENEE
) HID Button over Interrupt Driv] l I&mﬁm@%m i EEEFEMEEEAEREE,

B USB BNRE
) -l REETEESHIE
> ; BRIt A EFRNEFE). FEMEEEFENEERE.
. § EESTRERE
; ;ﬁgm EEEHESR).. MBEREEFENEFEY  VEES
i EaE : LUSTE SR e,

P-4

M 2D =EFRSE

[ Microsoft BEX S5k = RE.

3@ NVIDIA A100-PCIE-40GB

HEWL) DEENREER).

4.6.3 &% GRID ¥z}

i/ PI7/P2V/P2VS/PI2 iX JURP T IER GPU = EHLAE EIE B S AL #, wf
PAMERETH T GRID Sl 2 5i 18, A ARG BRI R M TRR, BT a7
] NVIDIA i HACHERTAHI4E License, IFFCE License RS- a8A1Zc%E GRID

driver,

— . HIE license

L.¥T 7T https://enterpriseproductregistration.nvidia.com/?LicType=EVAL

&ProductFamily=vGPU, YFEMHIK-S- I H1F license.

QHME N S, SHpAENE G, R IR S TR k.

3.FT7F https:/mvid.nvidia.com, # AMKSFIZM, #EA “Dashboard” TiTE, K
P .
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O x&5

<A NVIDIA. LICENSING NVIDIA APPLICATION HUB Il & wangxins@chinatelecom... China Telecom Co Ltd Cl... Grouy

(.} DASHBOARD

ENTITLEMENTS

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

B LICENSE SERVERS >

& NETWORK ENTITLEMENTS
GET STARTED

[ VIRTUAL GROUPS

&8 USER MANAGEMENT

& SOFTWARE DOWNLOADS

BE EVENTS

B Leases
LICENSE SERVERS

= SERVICE INSTANCES

«f APIKEYS

“ Active Serving n Registered
n Expires soon — Disabled n Unregistered
(o |
=1

2 EMAIL ALERTS

£ SUPPORT

n Expired Pending install “ Neverlogged in
Unbound

Manage Manage

= . BHETR

LB SRR ) SOFTWARE DOWNLOADS, #EA “Software Downloads”
BUH,

Ve EcHT NVIDIA Virtual GPU SoftWare A, 4<3CPA GRID 11.13 HA A,
WF B 7

PLATFORM. PUATFORMVERSION  PRODUCT VERSION escRwnon

2QE—GEHEMZ ML, ER License REFE, /NI 41, 8G WTF, 50G
FE

VEPE L A5 ] Non-Driver-downloads, *ifi/iris N2 License Server #Xff. 4%
CPAR &L 2023.04 Legacy License Server (Flexera) 2023.04 for Windows M, R
KT 7s-
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3% License Server #4455 208 2 013 = AL, HEEHES W
https://docs.nvidia.com/grid/1s/2023.04/grid-license-server-user—guide/index.html . 7E
SEESE G HRBUZ License RE5#519 MAC Hidik.
4 PR SRR LICENSE SERVERS, #EA  “License Servers” WU . fE
B AT “Create License Server” % H H IS AH x5 EHEMHTH) License Server,
Hor MAC Address 1S £0E 3 3REUY License HR5#% MAC bk,

<A NVIDIA LICENSING APPLICATION HL W P vergensechinstelecom. . ) logout

License Servers @ ew

a8 m;z:rwwumsgayx;tr!::::uemrkamresmw@umeserl«rummmw,wlm:x:r(:;::»s

. [(eume ][ ommomen || voomarerns || samerors || wonmoens
| & [Y Search lcense servers updated & FFB2TN > Y

& NAME FAMILY °7 'SERVICE INSTANCE
3 J > shha-1 vGRu shha-t G (Coud) Actions
| : > B wanggang2 dis 2023083 VGPU DEFAULT_2023.09-01_03:11:37 [ (Or-pramni Actions

B > vGPU wiy-test-cls-20230818 & iCloud) Actions
| = > B VGPU DEFAULT_2023.07-12_01:28:11 (5] (On-prem) Actions

h 10 |~ license servers per page 1-100f35 10f4

=h @ D A @0 @75%
5.7F select feature FEHEEXT V.Y license I = .

. e

e

' | |

— - —
5t bbana o 10 s w [ ]
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QO X85
6 JNINES NG, AIHE  “License Servers” GUHI AT H A% License R #sLIRE,

AR =AM License 1t HHHS[H],
7.4 action->download T #(H T1% License Server ) License #ZAUCH.

.y [ = cosresmes ] 1> wcaare ssac v |
. s T .
== |
= - e
= o =
[-—-] acturn
B A
u .
[ —]
B e

=. PE License R55#%

LfHH License AR55#%1/7H] License & FRIEHIE: http:/localhost:8080/licserver.
2 LM License Server £2H1[4) License Management, -5 A License {4,
3.3%E#¢ Licensed Feature Usage, A A=, W FETR:

Licensed Feature Usage

Featurss

Click the featare fable header row Lo eblam a single serted mon-pagmated list
eatures served te or reserved for clionts. Click a feature name for usage details

/4. %% GRID Driver

LI SEFF A — G R MEA GPU = F4L.

2.4%% GRID Driver 352/, RIZ%& NVIDIA vGPU for Windows K27, §7T
AR o B PR SE e, A s -
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O X8
NVIDIA =8EF

nviDliA

NVIDIA 223 #5 i .58 Ak

¥ R #3s

M

V) BT, EEHEENTEN -
e LEMShT

SrEfa®

3.5 )5 GPU = F:4L.

4 TJRNG, ST AT TT NVIDIA Ak, SR/ n] >4 IF e, AR
JVHY server ip Fl port, BCE License MR55#AY 1P MibilAlsg -5, Wk License
W45 40 1P Huchik vl AR, DAKG 5 E S8 A OIS, S 5 E, M
FWH, RIEEE GPU = 4L,

5.5 VA LICE, GPU = FHLENals4T BIE BUR AL BERE T .

4.7 H1E, NVIDIA Kz}
4.7.1 1%, Tesla BKzh

HRER

HE: GPU = BB & 1A ARSI A w AR R ] . ARG A R 5
L BCURIIKE), 555U A S RS B IAR M B R GO DR IERA SRS, &
2P GPU z A5 24 1 UK Bl AN DL I e Ol 45 0 IE 3 34 T XUR:

TE Windows #AER S HI £ Tesla W)

DA A ABRAE 2R 588 Windows Server 2019 Y GPU 43 # 24 2 341 P17 A .
LA O,
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VPSS =

2. ZeMSmiAsIRs AR HE > R EN .

33K GPU = AL . VNC U8R GPU = £HUN, FOHMHEEN, REFH

R VNC 7085k,

4 ENFIFES, EEHR GPU =24, HXTW “BE” 70, Al i
(AT3%%) W FIE LR “Press CTRL+ALT+DELETE to logon” , i FLdi i fE &

SEERVETRINCA BT “Send CtrlAltDel” FELHEFT 5.

6ARIEA TR, A GPU = LWL E D%,

7.9 Windows %ﬁfﬂfﬁan@ﬁ, R PERTEAR .

SAETE MM h, EHE Rl > HIEARF .

9. HE B R EI 2N GPU 3K3h, AJE sl <R U)” .

10AE R R IR PP R, By “EIEkU)” .

1L R, Bal 5B EERHESIR) - BRSNS, W GPU SK3)E Hl 2k
i,

TE Linux #ER S H I Tesla I3l

AR A GPU = AU H 31424 T Tesla BK3)1, W Tesla SX 20 1 H148 75 2k
Bl run 2R EIZ 20, DA Driver 470.161.03. CUDA 11.4.1 Jfil, Hikf
YEAF R,

LPATA R A%, #1280 GPU BK3).

sudo /usr/bin/nvidia—uninstall

2 FTPA N 4, 1% CUDA.

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

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

BERA

AN[E] CUDA A, H#ar vl REfFAE 225, WRARHH] cuda-uninstaller U,
1 #l/usr/local/cuda/bin/ H 5% N & F 2 HAFAE uninstall_cuda 7L 3CAE. A4,
MR F Y cuda-uninstaller B #AIZSCF4 . 3IATLAT sy, EEEHI.
sudo reboot

100



O x&5

4.7.2 H1% GRID ¥z}

HRER

HE: GPU = BV 1A REKSh A Wl DAIEF A . ARG SR R &

FEEIECYTHTIRS, 1 95 0 PR 5 RS B RRE SARE RGO TR IERROR S, &

W2 GPU 2 A5 228 1 UK Bl /R DC L e B0 55 J6 3 1 5 BEA 710 XURE

£ Windows ##4ERSH HI % GRID 2Kzl

PATF #21E AEEE 22 58 Windows2019-DataCenter-GRID13.2 1) GPU 1138 i 24 =

FAL P17 K.

LSRR L

2.0 “HEMSMIAESMEIIR" |, W HE > ks E .

33K GPU = B . VNC Bk GPU = ML, FFOAHEL, KI5

R VNC 2085k,

AAERENFN R, BEEEHAR GPU = 0L, HXTWE e 5T, S iz
(AI3%) MRS LR “Press CTRL+ALT+DELETE to logon” , i Mo o

SEHRETIARA L “Send CtrlAltDel” FELHEF 75655

6 MR A TR, A GPU = AL AL 55k,

7 8l Windows SeiiZe e LMy, Mt ResImA |
BACESHITIRI Y, T FF > WBE |

0 7B R IIARAY GPU TREh, SR * BB T ()

10 A B AR AR R, et IR

HHGHUR, Wi D LR AR . TRSHUE, W GPU IREHE HIAR.
£ Linux #/ER S H1 8 GRID K3

SUFITT iy 4508 GRID B, FARRAL T S AR .
LT R s, 2R,

sudo nvidia—uninstall

LHMARGE AW NEE, WRERRETEA X screen FIHLE SCEFIT, B LR
FRBRIAEI NO, SRS 4
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BES =
TiHH
AEIEAE RG] R N 0] BB EAE T 2= 0, B HERIE 5 Bl 553 Stk FERi ],
3MAG R N EER, FaEzEc s, % OK” |, SR)GHER ZE0.

4.8 FHHaES NVIDIA BK3)
WRIKEN IR A B A E T 450555, s 228 TR IR SR A 3 GPU

SCBITCVEM, R DATE 2 SR Bl P B T A SR sl K, 52 NVIDIA
IR T

$HB—: HIE NVIDIA K3l

WRPERFEI IR EN 2T, RN Y H A

IRBhEL HE
Tesla BK HI#, Tesla 3K3)
GRID 3K 3} 1%k GRID ¥K3h

B —. 423 NVIDIA BXzh
RGBS (IR B SRR E R G, RN Y A

IR3hARA BIERG TERITIER

2 W 22255 Tesla BXBN 558 3

Tesla 3Kz Windows #1E R4
esla 1INAOWS P L f;?g’ﬁf
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O X225
IR FhIAL BER S LT

2 W 22255 Tesla KB T8 1

Linux #E &5t ‘
B TR 2 PR
2238 GRID BKz5h
GRID 3Kz Windows #21E RS
B4 GRID 3K GP
U = EHL

VERL MR GPU SEBIRYIE R, FEE 4% GRID SREhN, b 5H
KA A VCEC Y GRID SRBIARAS . WISR AR AT GRID SRE R4S, R
ESL B TR, B2 S ILEIE R IBTT.
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O x&5

5.5 W, ) &R
5.1 3T#%

BB SRFRBA RIRE?

FH PRl 8 o0 S W BT 1 B A P PR AT, Y AR AR R T T I
RGN KRR E R,

GPU ZmFEHREH T, REHEYSR, R EAHD?

W AE GPU = EHSIR T, Eh—EiZA4 GPU = F:ML, HEs%k by <0
Z > ] #TEAT. HEAES WAL .

GPU = MBI ERICEHR T, SBAftAaFER?

WIRGEIDE P, FIWRY RER GPU = B ICERAE, BRI T F3)
segh, HMB 15 KIGEIEm g,

KT BERH

GRS I TR R AT, FRVFTEIR PR A AR IR, A
WS N TR TR AT SRSy, AREE 100 TOARESRER, SRR B G40 R kP A
W5 100 WZEE. EHES WAL,

[Fl—& GPU = E LR R SR Bff 88 =7

AHLA, [Al—f GPU = EHUABEE R —FiT 2 7 al, JoikmImrEss,

F2 9410 GPU = ALV AFE N R 8%, RT3 GPU = FHLE
W JE T DA R e i 2

. i T s SR T 5%

R R IR PR, 4% GPU = AU SEBn i I T2, R DARE -8/
¥ GPU = E#L.

WAREFTEAR I M 8T GPU = 4L, W DARHE RIGSE GPU = 20U Rt
TR, L.

. BT Sl e v 2

A JE IR T AT, FerT BRI S R g%, 35 T AT AL SR IRE R

=N
o

104


https://wwwgray.ctyun.cn/document/10029787/10030633
https://www.ctyun.cn/document/10026730/10030897
https://www.ctyun.cn/document/10000038/20675820

O x&5

WER AR L RIERIT 90730, %8 GPU = LR LR T g%, mlbA

RSB 8 Jr SXUF o H R T 2 (2T B RO i o, F5 A )
PR EIG, HEM TR 2R

GPU = EN KGR 2 4kEE 7T 31T 7

GPU = EMNLKALG B SR IE 1 2 07 20K R, 1 O0A B [F]

. N RN W O i eV G B S D E NS R R IR G

. fFemit P RIS GPU = EWLXAUE, EgEIE (f4% vCPU.
WAE) AHe, RGNS EX A, e gEr =5, W
SR, SR IP. TSR, e BTNy,

2180 T GPU = ENSBARS, HEEEELM?

B PR RIL AW L= b i, SRS B A T8 ok Fefl, X o e R gt ik
TR R, IF o BRSSO, AR P T T 8h 29k,
HE 15 KIS, FHHFE GPU = EHLH SRR . GPU = =ML IR bt

REHL.
Y GPU = FHUSTIRBARS o, Tl 222 e (iR R 98, k2 GPU =
THLEF .

RVRE) GPU = EHLAIFLE s . REaiMiy; e GPU = 4L
ANBEAGRIRTT, AREM I GPU = 2HLA AT,

. FURVRES I SRR BRI R, 2 S 2l g5 ikt

. GOURMRRIT: PRURREBR R R E, (R R EE AT 5

. IR PR HOREI, AP IR P R, B ToR R
[l

WHAIRIT GPU = EAL?

WAREFFEARTT GPU ZFW, TEMFEGRE S 7 RICH dBgoR .

. IR 7 K, PARATIE 7 RINESA TR ST 8RR B
REPATIRITHR1E,

. H TR e SECRE RIS, GPU = AL EABIRR IR,
PRI, AR TT A B o & 1 T AE.

FRTIEN GPU 2 EHUR SCRARITHAE. 1R S WAL A
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& w0

5.2 BERE
ERBERG RN TALHR?

WEARFRBAERFRIN, TS PON R BRIER G R, w4 N ARG ittT
ANTIRAE, R EA R 2055 F 2N AR, il A B 5 52 TR R iz 2
NG TR AR

TERAEGN, A

MR Y e B9 I, AIRETCIA P A S CiA [ SCEATIRE, 55
E e ST SHINAR NN e R

LAED) Vi = AT, %ﬁ
2.76F¢ “Internet PEI”

SRR e WA

4. 95 “Internet”

SARLAEGH BN “HEL , By “BOAGS HeHl, EBCEIEENEGA
2.

6.5 S g, eGSR g, B VAT R

TR HE XA

8.5 NI ARARIC A AT L PATIAR ActiveX FEARIMGAL T HATIIAS” B8 “ $2
o

9.5 “HiE”

AT BRI TE B P52 A2 TR IR AR as 4 A DL EA Tk

HAEK GPU = VR EBAER—TM?

BT A B E XMZE, BrA GPU = FHLREAE—1T M, S84 b ok,
BT DATEFEAURAAE = N B — DA™, 137 T CASE B GG BRI 1P
HHEBER, (E2 T B Y Bl AT E MEAUFA A 2= P B P . (6] 500 P I 48 KA
i, [A] VPC AT Z RN HE ., 5 R B @ 5 Jovk g ek, T Al 5
WU BE . Bl S LA AR 7~ W R B . Bt TR T A BRI 2 L T A
BLiiN

AR H OO BE TR BERS?
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O X=8E

HPA, GPU = EHLCRe ] PR ME RS, T AER B A A G HG, tn]
FERAEG, EREHBAARG. EHES LEE RS,
A4 Windows #:VERGEA L FF DirectX SITEE?
H T Windows B L2 RE (RDP) HHhSCAS B A S 4F DirectX . OpenGL 54H
FN . I, ST EAT% Tight VNC HjR45FI& Fim, o H e 28 PCOIP.,
XenDesktop HDX 3D &¢ s YA 425 F b
WHAIFE GPU = ENVFIEE B4 = A LRME S ?
GPU = MR GPU AR S ob, 5@ stk = EHUE R 8, [7—% 24l
W GPU = EHUAIEE = EALZ RN B8, ok sl & .
LB 2 TS GRS e 15 SR TR Bk GPU 2 WL 31 1A i 2
H BT SCRZIhBE. QRG24 GPU S IESE GPU 2 FHLEL GPU HrEHL.
WA # GPU BRI TEHAEE?

WEREEH) GPU = AL T Linux HAE RS, 0] DA T2 nvidia-smi,
#Hif] GPU W-RIHE4I1E B

IR GPU = T4 T Windows BEAE RS, AR DATE B4 Bl v
I/ GPU SR .
HFHAWE GPU = ENUE, P74 nvidia-smi A2 GPU BR?
WA A4 nvidia-smi JCYEIRE] GPU 2RI, 5 2 TR R h 23
NVIDIA 3K, ARG GG GPU 2 MR RIS e R0 B A BV E PR 5 R 23k
9Kz, 1S 0 NVIDIA SR8h 22455 .
GPU EE I ERlA = A FELRATATKE)?
EE I Bl 3 = FALF A GRID 3K3), G1# = WU GRID SK5) ik 7E B
b, KFRHFACRE,
Hft 4k GPU = MR CUDA 45235 BUEEE B CUDA M4
A—37
AT nvidia-smi A HIEN Y CUDA MUARRIER GPU = FALRENS S R
1 CUDA HRAS, FEAREREANE GPU = EHURHELER) CUDA AR,
AnfFRE GRID License?
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QO xRE
WA )2 BOE AR GPU = 0L, B SE BB GRID 3Kzl il
BAEAGG T, FFELAE T license AL, THEAITLE.
ARG )2 A GPU = 0L, FF2SLHike 1 GRID XSl 2 5
%.
vl
H AT AR B SR ke GRID SRS e Bifg, HA BT IR R T s
IKBNIHFEH license sever, THZS L% GRID IK5).

5.3 EHAR
FEEAEE GPU = EALAAECE G2

ATA, HEA GPU = BB HRAEE 2 I AZTE.

Windows GPU = ENLHH cloudbase-init k=2 A7

Windows GPU 2 FALH cloudbase-init >4 Cloudbase-Init FCHERR T HI
B, TS EUS SR IR ORI AT L. A R A R bk
F, PG 0MEKIIRE, BEAZEN. MRk, R a1
B, BRIk i L Cloudbase-Init RFRRLT, 2B GPU = 3241
B Windows AAA BLG T A BRI = ARG B & SUE BEARIL
GPU = ENFEAT A BHRIEA T AR

MRS ARG G, R B3 EITHE GPU = 4L, 7E€# GPU
=EVU, BT RGN ZADVEN R, FroAE RGERRE T R4 W EH 2
BIEH R GPU = F4L.

MAIAEEE ST AT 8RS GPU 28 SEALAE 4R A TR R 2

— B 3 BN R R T AN, AIRAS I ] TEYA T ), TR T, Bk
P EHRSR PR . il GPU = AL, WSRO JovA R, SnT AU
H, HIRSMBOB AL, FT R R 2 AR R K .

GPU = ENERE, FHLTATEFE TR EN4?

PA CentOS 7 BAERGH) GPU z FHLA

1LE5K Linux GPU =ML, &FH “cloud-init” HYHCESCIF.

2. K54 “/ete/cloud/cloud.cfg” X “update_hostname” & # A FEal & M. QN
KRR MR, WFFESER MBS “-update_hostname” 1547].

ui i
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& w0

“update_hostname” FRFIREEHE), “cloud-init” #HR T HT EHLA .
iR . E)E GPU = EML?
M GPU = :#1:
LR RE AR L.
2.5 GPU = LHLITHER XIS,
3 U > T ML
438 HAr GPU = EML, b 3 S1 N 2 > HER".
H i GPU = FAL:
LESERI R L.
2.164% GPU = LHLHTHERY Xk,
IR IE > MR AL
4.3 HAs GPU = EML, I A E S MR 2 > F)H",
W% GPU = FHUVE BB S WA B GPU = 4L,
WTERAER L NFE N GPU = AL
Windows GPU = F#L
1.%5% Windows GPU = F:#L.
oM PEERE “Win+R™ FT9F “i247” UM,
3HMAMRAT “emd” FIIFMAATE A,
4RFTA T 2, BUCEY.
net user Administrator %5
Linux GPU = FE#l
1.PA root FH F%55% Linux GPU = 4L
2HATLA TN 4y, FEE root Y Y
passwd
RIERGE R RAFE, BAR
ARG R/ F IR RAE RN, FREEE R
passwd: all authentication tokens updates successfully
EZEHENBES I 1 = FA>H LS 2 RS54 B
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O X=8E
5.4 BFRK
32 Cloud-init #¥¥ER) GPU = FHBFR M E AT
/) Cloud-init FFPERY GPU = UL, ARG, FTRAM AR JLAS 5 A
FrE
LAIBIE SR GPU 2= AL A B R R 75 1R
2.GPU = LRI EE 1P,
WERCA FEAESIER, (A T0ES S8Rz GPU = 101, WA THRIKRZ MR
PATAEHE,
WAL EE VNC 5 W& 3k GPU mEWUE, BAREEIEARM, VNC TERIEEFEAKE
&2
MRS VNC sk GPU = E0UE, AR ALY . FhiRige, &
SR R AF LA, AR YO B HEA
. PR R SR I TR AR B TE 1
. BRI . R R
. WA BRI, AR,
WAFAEDA B35, WIRSTR ZEE TS S% GPU = BALECE X Vs, 4 vids
THMUT AR g T8 R SR = AU, X YR A ok 2
T G5B SR GPU = BALEHR/R 1006 5 1000 /54757
HILA G, AT RgsE b T DA B R
. TR I RR B4, SR T
. GPU = AR IE W] AR
. FAAEHA 5 I P8 5% VNC.,
W IAZ IR, 0] e EATER: VNC RS Sk A B THE R, B

BRINE:
LB H 241 VNC B g5 .

2.0 GPU = 4L, whieimedsg, Erssr L. Aok, g ks
A GPU = B PIRES, 2E4AT “isfrd” , A inhz FHYUIRS S,
TR N T R Ao )AL

3N A HAL T M P IEAE R %G GPU = £ALIY VNC B,
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QO x8#s
Windows R EFE N EMEL GPU = FHLE S H &5 VNC miE RS fil
BB 2T
2 Windows RGEH GPU = FHLZ%E T GRID 3Kalm, VM B 2nfi i GRID
KSR, VNC VARG R R, Fik, VNC BRa28 sUR bR
A, BETIEERE., SR MSTSC i R GPU = 0L, HEdi#/EL5RiE
Z R I R (MSTSC 7).
5.5 B MIKBHE

5.5.1 4T nvidia-smi ArEFEB R 4E: Failed to initialize NVML: Driver/library
version mismatch

e

P30T nvidia-smi fr 2B 2 R4S :  Failed to initialize NVML: Driver/library

version mismatch.
A RgJE A

I PHETE R i3 P& 2% NVIDIA JKEH I AR AR 8 T2 sl 2 NVIDIA 9K 781 7
VB, FEZ AN IR IRS R H BT, FH-S5HmysRshh s, 51K KsIR LR
T,

(S
BE IR A 2 NVIDIA NAZIKEIRAS 5 R GRS A —8L, W25 AN B IRk
LA NAZINER T WIS e GPU AR

Ismod | grep nvidia

2AFE FAWPLEHARMH T nvidia*.

sudo Isof -n -w /dev/nvidia*

3. HIER . GPU 7E A% B BLER Bl sl R
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O x&5

rmmod nvidia_drm

rmmod nvidia_modeset

rmmod nvidia

kill -9 xxx

4.5 J3 nvidia-smi.

nvidia-smi

5.5.2GPU = EMEEH RHR

e

GPU = FWUAAR RIS, A 4 RROHHEINEA GPU =301, HEZ
nvidia-smi 2R R KRBT 4 5K,

FRHA:

PATPA T a2 # % dmesg H &

dmesg Igrep -1 nvrm

AR B AN T B R

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

AlREIR A

i LR (i e

S

W B % B B TR R IB 4E LT,
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QO xwE
5.5.3 fift/)> libelf-dev, libelf-devel or elfutils-libelf-devel X centos 8.x ¥ TTE N
B GPU = EW IR B IR 45
centos 8.x FJTT TN GPU = WL HIKE A TS, ELEF nvidia JK5) 7%
H 25 A A
cat /var/log/nvidia-installer.log #25F GPU 9KzhZ5%E H it
R[] 45 2R
A REJE

-> 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.

$l/b libelf-dev, libelf-devel or elfutils-libelf-devel FZL.
FR T

LAt yum 2225 i i O

yum install -y elfutils-libelf-devel

2. EUREIRE), TERTES WA Tesla K3,

5.5.4P17 ¥k = =122 %L 510.47.03 HiiAS Tesla BRENAF, GPU F f i %
7] L A
ZPE ] PI7 B GPU = FHL, 263 TESLA BREIA N 510.47.03, iB8f1i0%

KALITNS, AR REAR, FERTAEK.
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A REME A

JLik 510.47.03 AR TESLA SRENEATTIE T GSP. GSP &#%k GPU RGiAb
FHES (GSP), WIHTiH#Z GPU WAL AT S, HIP N FITE GSP &%
FH R ECE RRHRAR,  BUIRR 2 GSP.

fro s
1.4 GSP-RM.

sudo su —c 'echo options nvidia NVreg_EnableGpuFirmware=0 >

/etc/modprobe.d/nvidia—-gsp.conf'

2 HN.
#if ubuntu
sudo update-initramfs —u#if centos

dracut —f
3. B3,

reboot
A KGR AR. W EnableGpuFirmware: 0 %878 GSP-RM #%2% .

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

5.5.5 WA 5 kernel-devel UAAR—Z T2 centos 8.x TR MER GPU = F
L3R BB RS

P4

centos 8.x HYITSE NN GPU = FHZRMKBA T, Wi I > AR
YER G NI ALY kernel-devel RAA—%L.

uname -r #A T NAZ A

rpm —qa kernel-devel  ##5 % kernel-devel Hi4s
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I = TfA0 .14 -
root@ocm LAl eiemblBRNE - |

L =7 T T

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#

AR A

BAERFNAZIAY kernel-devel AR —BUSBOK S 44 R K

SRR IR

LEHT NS B E RGN IRAS—S0 rpm I EAZ 22 L.

J7¥E—: kernel-devel FJ rpm N kMl (7T AR E 80% MR A

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

J7¥E: centos B kernel-devel FJ rpm £ F bk :  https://vault.centos.org/  (f
AITE centos8.2 RGEH /) 4.18.0-193.e18.x86_64 A ATE
https://vault.centos.org/8.2.2004/Base0S/x86_64/os/Packages/ H k%)

EE

FEZAGE T centos HERSE.

2. %% rpm {1

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

3EMZHIRE), TEHES WARE Tesla IKE-GPU = BAL-H FHE -4 %¢
NVIDIA 383} - K3 = (ctyun.cn)

5.5.6 i1t Display Changer /3 #¥RBE M T EB Y PI7 #A& = EVLH T FER A AR
) A

{ifi i TightVNC %#:hli windows2019-vGPU #/ERSLH) P17 HiA% GPU = F:#0, 1517
Display Changer, i1 dc64.exe —width=1920 —height=1080 -refresh=60 —force fiy%>
BB PR 1920%1080, (HSEERAARL, FEERIIR 1280%1024.

LINNEE
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WIS TightVNC B SEBBAIAERR 2 Bnas 1, TEAEIAT Display Changer A4
B PERIT G E N BRaE 2 (FF Nvidia A10 L) .

R TT YA

LIATHNT Ay 2B 20 B3I 45 € Monitor.

dcemd.exe ~monitor="\W\DISPLAY?2" -width=1920 -height=1080
2T AE ST PR B U

from win32api import GetSystemMetrics

VEE NIDIA Virtual Applications ¥ A IEZE B £ R SCRF A HERACN  1280%1024,
T BB MU HERCN 1920%1080 5 ZEMfAR 1 I HIEZE A1 NVIDIA RTX Virtual Wor

kstation.

6.5 LESLER
6.1 AMATEREIR SN A K . KA A

WnfalE4% CUDA A
CUDA (Compute Unified Device Architecture) , &) 7 NVIDIA # H iz &

*F-f5.  CUDA™Z—Fi iy NVIDIA #EH 0938 HIHAT A, %A GPU fE
WG 2T . BAS T CUDA $844E504 (ISA) DAK GPU N3BAY
HAFHES %, TR NATTAE CiEH kN CUDA™EMG G, 5
HY L7 T LATE 34 CUDAT™RALBRAS b DA RS ERBIZ AT
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O x&c
FEREFE CUDA AT, 556 THE GPU = EHUITHEM B RIVE S, KRG
AR EERT ) CUDA AR,
HAARBBRAOR
HR— . VR ENEER RE ). PANVIDIATA R6l, WAESHE R
RSN 7.5,

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 K40 35 NVIDIA LS 89
Tesla K20 3s NVIDIA L40 89
Tesla C2075 20 NVIDIA A100 80
Tesla C2050/C2070 20 NVIDIA A40 86

NVIDIA 430
NVIDIA A1O a6
NVIDIA A16 8.6
NVIDIA A2 88
NVIDIAT4

DIA V100

Tesla P10Q

Tesla P40

Tesla P4

Tesla MB0O 5.2
Tesla M40

Tesla K80 37
Tesla K40 35
Tesla K20 35
Tesla K10

A BIEERITERE B I SR CUDA JiRAS, #1515 2 W NVIDIA £
Huly. PANVIDIA T4 Rfl, CUDA 10 PA_LAIMASIY BEMS 3 1, B e Bt BT iR
1) CUDA.,
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Table 4. CUDA and Archlt.:tur- Matrix

Architecture cumw. 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

CUDA 12.0 Ongoing Ongoing

WAl 4 R UK B AR
FRAE 22 19 CUDA AR FE S R i IR sl iicAS, a0 B s . ol an e m9 CUDA
MRAHK 11.4.3, M linux BAERGRS, IRSCAS Y KT 450.80.02. HIE IS

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)

WA %4 cuDNN R A

NVIDIA CUDA HEMZMLEE (cuDNN) 22— GPU I Fr 3 B 1 22 9] £ Bk
TURE, Bef DA BEOLAL R O SR E G AR (s A R AR L k) I —
CHIBEEZ) . A58 cuDNN, BTSN SR R 3E W] DAL T I ZRph 48 10 2% S
KAL), MIASIER B TIRZGY GPU PERETIEE. cuDNN W] hi) iz

118


https://docs.nvidia.com/datacenter/tesla/drivers/index.html

QO xRE
W TR BE2E 2T HEZE, F0F5 Caffe2. Chainer. Keras. MATLAB. MxNet. PaddlePaddle.
PyTorch A1 TensorFlow. MRIEIESEN CUDA MUANIESZEXT VK cuDNN WA, HoAs
XERY 5 2 & cuDNN T #thik i 254 4% cuDNN Archive | NVIDIA Developer.
AT Pytorch R4S
HRAEERE) CUDA MRASIESEXS Y Pytorch MUAS, JUAS X 1. 56 2 W] 225 40 55 4%

Previous PyTorch Versions | PyTorch.

6.2 7£ GPU 3Ll - #3& NGC 3%
NVIDIA NGC &M TIRE-> . Hlas=:>I Al HPC i) GPU AL Hoey, mre

fiegsds . AL B PIARAT AR IT %, DAMERERA K. T AN AT
GUR] DA T S PR A R A R S SR DL f

HIBR A&

. P EEHM NGC K-S https://nge.nvidia.com/signin

< NVIDIA.NGC

. GPU = FEHLECAT M 1P,

LRI

LA —& GPU = AL, #1EAEHS WEIE R & GPU BKEIHY GPU = 4L,
2.%%¢ GPU = EMIKE), AU RIER GG, BAErEES I
NVIDIA R85 455]

3.%%% Docker A4t NVIDIA GPU B9 Docker Utility Engine, Bl nvidia-docker.
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Docker %2777 PAZ7% Ubuntu. CentOS. X HIRATLA CentOS 4 il 31 7424
A BRULH,
a. TEZZ% Docker SR Z T, 35 EIZHTA B THIRAS A S SR IRA Um0
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 m 1: conflicting requests
- nothlng provides module(perl:5.26) needed by module perl-I0-Socket-SSL:2.066:8040020200924212038: laedcbfe-0.x86_64
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. WHE Docker fFifJEE.

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

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

[root@ecm-aeba ~]#
root@ecm-aeba ~7#

c. 2% Docker 51EE,
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. J83h docker.

sudo systemct! start docker

Engine
/run/containerd/containerd. sock

ecm-aeba

ecm-aeba

e. ‘%% nvidia-docker.
BLEAFBIER GPG 4.
distribution=%(. /etc/os-release;echo $IDSVERSION_ID) \
&& curl -s -L.
https://nvidia.github.io/libnvidia—container/$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

83 5 4% nvidia-container—toolkit £ (FIAKHHIN) .

sudo yum clean expire—cachesudo yum install -y nvidia-container—toolkit

er

ibnvidia-containe o i ainer.repo | sudo tee /etc/yum.repos,d/nvidia-container-toolkit.

root@ecn-a # sudo yum install -y nvidia-container-toalkit
- AppStream

x86_6
r Enterprise Linux 8 - x86_64
Enterprise Linux Modular & -

User ic
Fingerprint &

bnvidia-conta

erprise Linux 8 -
for Enterprise Linux |

nvid
import ing ¢
rid

61 kB

nvidia-container

il & Docker SFP'FEFLAIRS NVIDIA ZAasiaiTht,
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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[0000] Config file does | 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 ~J# |

WITIEF AN CUDA g it TAE R
sudo docker run ——-rm —-runtime=nvidia ——gpus all

nvidia/cuda:11.6.2-base—ubuntu20.04 nvidia—-smi

[rootﬂecm aeba ~]# sudo docker run rm run le=nvidia gpus all nvidia/cuda:11.6.2-base-ubuntu20.04 nvidia-smi s
Unable to find image 'nvidia/cuda:11.6.2- base ubuntu20 04' locally
11.6.2-base-ubuntu20.04: Pulling from nvidia/cuda

complete

complete

complete
1210b79751b8: Pull complete
eble2ff09225: Pull complete
Digest: sha256:4b0c83cOf2e66dc97b52f28c7acf94c1461bfa746d56a6T63cOfef5035590429
Status: Downloaded newer 1image for nvidia/cuda:11.6.2-base-ubuntu20.04
Mon Aug 21 10:24:38 2023

e -+ -+
Persistence-M| Bus-Id Disp.A Volatile Un(ory E(C

Temp Perf Pwr:Usage/Cap| Memory-Usage GPU-Ut1l Compute M.
| MIG !~‘I

| Processes:
GI 3 r GPU M
Usage

ffi F§ NVIDIA NGC

LA B NGC #J APl key .

a. 1F https://ngc.nvidia.com/signin MM 5E NGC S 2 J5, 75 Z A UK F Y API
key.

SR NGC Ui, Hily ‘W47, 8 “Setup” , 2HEA Setup VA, AJ5H
i “Get APIKey” , #EAABL API Key AL,
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<ANVIDIA. 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 API Key

wn API key to use the NGC service through

\:’ —

b. ¥£ API Key YT TE, Pl “Generate APl Key” , #EAFHIAXTIEHE.
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Ir use of NGC service when using NGC CLI or the Docker client. A h this AP Key has access to all service:

and resources on your behalf.

APl Key. Ifyou

c. LEFIARIEHE, By “Confirm” , T 22 NARMLITF K s il i i

@ANVIDIA. NGC | SETUP ®

AP Key

Use your APl key to log in to the NGC registry by entering

d. £ Password 4b <> ‘g /mn—EHR RS, H Pkl GPU SEIAY shell F 4 B
HEAERI AT,
$ docker login nver.ioUsername: $oauthtokenPassword: [ % A= Bl FL4EH )

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/#credentials- store
Login Succeeded

at yinhao in

$

LA NGC Hi8ef8  (PA PyTorch A ) .
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Containers

talog hosts containers for AY/ML, metaverse, and HPC applications and are performance optimized tested. and ready
to deploy on GPL-powered on-prem, cloud, and edge syster

% PyTorch

NVIDIA Al Enterprise Support Displaying 13 contuinars

#Logo for PyTorch Lightning

PyTorch P
Use Gase A DL, nvibia

Recommedation

NVIDIA Platform ~

PyToreh is  GPU eceelen & Mer

PyTarch o

com Brocessing and feature

framemork Functionabty can be ertendsd

2uch 36 MumPy ard SeiPy. and then train a doep-learing based recorrmende,

#Logo for Merin PyTorch Inference

nviDIA

PyTorch PyTorch

g/ Featalog nge icka Cornforg:
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c. M PR L A ER A, B DA R AR ) A ee i, dk4iArE GPU

LB e AT H A LA

$ docker pull nver.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

| U FICEY SRS

XA, AT A docker 248 Y7 3 256 AR R sl e fF 7= i 1

6.3 {8 Docker &3 TensorFlow 1% & GPU/CPU X
fEal S Docker HLEEAE GPU L5 Faz4T TensorFlow, %5 2N FE 5L B 2 204

NVIDIA $KZhFE/¥, Joifi#% NVIDIA CUDA T.HAL,
I 03
. GPU = FALE %3 GPU BK3).
. A SCHEAEALTRDA CentOS #AE RS M.
BAEPR
1.%4%% Docker
a. {EZ% Docker SR Z T, 35 EIZAL A S IH A LA B S B ARSI
sudo yum remove docker \
docker-client \
docker—-client-latest \
docker-common \
docker-latest \
docker—latest—logrotate \
docker-logrotate \

docker—engine
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[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:

ok 1: conflicting requests
- nothing provides module(perl:5.26) needed by module perl-I0-Socket-SSL:2.066:8040020200924212038: laedcbfe-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 argument: docker
match for argument: docker-client
match for argument: docker-client-latest
match for argum 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. & H Docker f7fifi/%.

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 - ) https://download.docker.com/Linux/centos/docker-
Adding repo from: https://download.docker.com/l1inux/centos/docker-ce.repo

[root@ecm-aeba ~]#

[root@ecm-aeba ~]#

c. L3 Docker 5,

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

docker-compose-plugin

noarch. rpm

rpm

6_64.rpm

d. J83h docker.

sudo systemctl start docker
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Lines 1-20/20 (END)

2.4%%¢ TensorFlow
a. WEH NVIDIA 24 LHA
BLEATH#ZEN GPG 8.
distribution=%(. /etc/os-release;echo SIDSVERSION_ID) \
&& curl -s -L.
https://nvidia.github.io/libnvidia—-container/$distribution/libnvidia-container.repo |

sudo tee /etc/yum.repos.d/nvidia—-container—toolkit.repo

fr‘ cm ba v-i# distribution=
rl -s -L https://nvidia.github.1i

gpg https://nvidia.github.i0/1ibnvidia-container/gpgkey
sslverify=1
sslcacert=/etc/pki/tls/certs/ca-bundle.crt

[nvidia-container-toolkit-experimental]

ntainer-toolkit-experimental
.github. 1o/libnvidia-container er imental/rpm/$basearch

https://nvidia.github.i0/1ibnvidia-container/gpgkey

sslcacert=/etc/pki/tls/certs/ca-bundle.crt

container-experimental]
-container-exper imental
nvidia.github.io/libnvidia-container/experimental/centos8/$basearch

dia-container/gpgkey

etc/pki/tls/certs/ca-bundle.crt
cm-aeba ~]#
cm-aeba ~1# I

A 3 5 22 nvidia—-container—toolkit 13 (AR .

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

KL Docker SFHPHE/7 LA NVIDIA #8481z 1THT.
sudo nvidia-ctk runtime configure ——runtime=docker

sudo systemctl restart docker

[root@ecm-aeba ~]# sudo nvidia-ctk runtime configure --runtime=do
INFO[0000O] Loading docker conflg from /etc/docker/daemon. json
INFO[00O0] Config file does 1| ist, creating new one
INFO[0000] Wrote updated config to /etc/docker/daemon. json

INFO[0000] It 1s recommended that the docker daemon be restarted.
[root@ecm-aeba ~]# sudo systemctl restart docker
[root@ecm-aeba ~]# |

W B TEA CUDA 2 g8k s TAFE .
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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
Mun Aug 21 10:24:38 2023

| NVIDIA-SMI 470.199.02 Driver Versio 470.199.02 CUDA Vers

Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC

Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M.
]

Processes:
GPU GI

[root@ecm-aeba ~]# |

b. 2% TensorFlow Docker 4512
‘B ) TensorFlow Docker 554 T tensorflow/tensorflow Docker Hub fUCHEJEH, 4%
18 IR A B DA I RS AT FRid

hric PiHA

latest FREEL B BORT A (AN IEEIERUAS | alpha #1 beta S5 A RAS)

nightly Bty 5508 HY TensorFlow nightly Python £
version ¥8 % TensorFlow —#EHlE & AIRAS, fFlan 2.13.0
devel WRZEAT S, U TensorFlow SIG Build Dockerfiles
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O X225
Fric Ti.HH

custom-op  WREEARFESCHE, 15 TensorFlow SIG Build Dockerfiles

A EEARGRICHA SO N8l 5 e BE A AR A

Fric As fA iAH

tag-gpu PR 3T Nvidia CUDA. #8752 nvidia—docker iz 1T EA ]

tag-jupyter FREALFE Jupyter Al—2% TensorFlow AR ILA

tensorflow/tensorflow

= By fen o ours
Oficial Docker images fo the maching lasrming framework TensarFlow (PEp 1w tenzorflow org)

......
_— o st [y
/amdbd 183 .03 MB.
:
s wcer pat 1o et [
ndbd. 13.87 M8
e S e S S

AT PA—IR A 24284k, Blan, PARap228F TensorFlow MUAREE% T #8211

AALE.

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

Digest: sha256:dbeda2e714a3ff0Obb1f3bf82a173c016b60ce42c9431cd9cOddb8bfd911a138e
Status: Downloaded newer image for tensorflow/tensorflow:nightly-gpu
docker. 1o/tensorflow/tensorflow:nightly-gpu

[root@ecm-aeba ~]#

c.J58)) TensorFlow Docker Z5#%

JEBIBCE TensorFlow M4, WM A Fay>ma. W THEZEEL, 7

I, Docker run reference.

docker run [-it] [--rm] [-p hostPort:containerPort] tensorflow/tensorflow|:tag]

[command]

ZNY|

LR CPU SR 7

WIFPR, A latest FRICHIBBRIIE TensorFlow ZZ4RUR . Docker 2X7ET
PIBATI N HOHTY TensorFlow il

133


https://docs.docker.com/engine/reference/run/

O X8

docker run -it —-rm tensorflow/tensorflow python

[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.
p |

HAth TensorFlow Docker 757 /R BIUNT
& TensorFlow HIZ s )55 bash shell £33if:
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: /# |

MFEAEREZFNBITE EHI LT LW TensorFlow #2J7, iF#d -v
hostDir:containerDir -w workDir 24§, K& FHLH I HHAEAN LTIEH %, 7w
IS
docker run —it ——rm -v $PWD:/tmp -w /tmp tensorflow/tensorflow python ./script.py

i nightly Bt TensorFlow J53l Jupyter ZEiC AR 5528
docker run it —p 8888:8888 tensorflow/tensorflow:nightly—jupyter
2% Jupyter ‘B AHRULHI, A BE4 51 http://127.0.0.1:8888/ 2token=....
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oM X HE GPU W% YRl
a. PATLAT a2, F#EI247323 GPU 19 TensorFlow 851%, i H Python fi#
eI =oI

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

>>>

1Abs ,perb,* ,cobALrdpf,® ,cLeqrf2, OL ,[fCEUR6, LOL WOLE [fULOLWILIOU®
[ecc a°¢°0] ov [runx

bAfPOU 3°8°TO (ds49nff’ WON 3@ 5053’ T¢:02:08)

2r9fn2: pomufoggeq UeMeL rwIde LOL LE6U20LL[OM\L6U20LL[OM: [gfe2L-abn

Dfd62f: 2pP9520:PYeN\TTCYITPLE390450C38C30a58T1a5CAIRCRPAISPT999362531980530353

£6293)CA\{36: Y[LeIq) exrafe

PTC3991qT8¢Y: V[Lesq) exsafe

5009CYCt63qR: YrLeIgqh exfafe

9COYSPO3NGEN: VL6Igh exrefe

3816209980€3: VIL69g\ exfefe

TPORPAC35\6Y: VrLesgA exfef2

S6¢836PC39C\: VL6IgA exrafe

16P291332006: VrLEeSqA exff2

186054LPYPOSP: VrLesqA exfaf2

\809828T55)q: V[Le9gA exsafe

29769092C205: V[L69gA exsafe2

0909CceR¢25PN: VrLeggh exfaf2

0690L51\da¥8)N: VILEeIgh exfaf2

99372P\80840: VILEeIgN exfafe

POgeeLtPInCy: VILesqh exrafe

6C69¢00¢93Cq: YrLesgh exrafe

5092¢19p26pR: YrLeggh exfafe

2060327Pagle: V[L6Ig\ exfefe

rofeef-dbn: pArrrud LLOW £6U20LL[OM\L6U20LLIOM

nuapre £o Lruq wyde ,£6U20LLIOM\L6UR20LLIOM: f9r62L-adbn, [ocaffA
[LOOL@GECW-96PY ~]% QOCKEL LAU - L --LW --LAULSWE=UASQS9 [6U20LLIOM\ f6U20LLIOM: rgre2£-abn bArpou
L00L@6CW-96D

b. WE X GPU Bg ] fets BB, R EE 7T GPU B4, 7%
Al PA# ] docker exec A H 25 #% . ATLA T s, [ &#THY TensorFlow GPU
B AE 7 a8 P 55l bash shell £1if:

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

W

__//_|/\//

/_/

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:/# |

6.4 Z%% CUDA
CUDA & NVIDIA #6938 H AT 204, B B8 H NVIDIA GPU fif#pig 74

WA, R S0 T HEULA 2% CUDA TRAY, CUDA MRS
ILAMAT BEREDR Bl SAH 2 . BRI

HIBR A&

. GPU = F LA 1P,

1E Linux #E RS H 4% CUDA

13KEL cuda 30 N 8463, 15 CUDA FEUE M, BEFEXT A CUDA MRAR,
WRIEBEPNE RGN 28540, B cuda THAL N8 EERE. AN SCPA centos RGN
{5, cuda AR 11.4.0 K5

Operating System Windaws

Architecture !"9‘ -‘.*"*'

Distribution e R P e e e e
Version 7

Installer Type pmilocall  rpen (network)

2.5 AU R fiv4 N 3 CUDA 24440
wget
https://developer.download.nvidia.com/compute/cuda/11.4.0/local_installers/cuda_11.4.

0-470.42.01 _linux.run
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3BT fiy %% CUDA THAL.
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# §

4 L EIREAS B JH AR CUDA AR, HBLAN 45 R WEAH CUDA 2225 i),
echo 'export PATH=/usr/local/cuda/bin:$PATH' | sudo tee /etc/profile.d/cuda.shsource
[etc/profile

nvee =V

‘export PATH=/usr/local/cuda/bin:$PATH' | sudo tee /etc/profile.d/cuda.sh
H
| [etc/profile
eba ~ |# nvee
IDIA (R) Cuda compiler driver

Lopyr ight (c) 2005-2021 NVIDIA Corporation
Built on Wed Jun_ 2 19:15:15 PDT 26021

Cuda compilation tools, r p , V11.4.48
Build cuda_11.4.r11.4/compiler.: 411 0
[root@ecm-aeba ~J# |

1F Windows #24E R 40 HH 225 CUDA
1. NEXY CUDA “423&4d,. iiE CUDA F#RE, 1EET VI CUDA R4S, 7
LA Windows Server 2016 x86_64 Ji% A<k {531 72055
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Select Target Platform

the green buttons that describe

Operating System i
Architecture
Version o Server 2019

Installer Type = instwerk)

2. W cuda_11.4.0_471.11_winl0 SCHFTFF UG 2085
IEPRLIE AR, By “OK”

4.5y R Ake”
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RERBHH L IE. AREESR0E

B HERA)

5%% «*Fgﬁn .

(7433

'L L

6.4k fE T “NEXT” .
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O X8

NVIDIA 2% W FF O 5e ik
- Py anpes

6.5 i Windows GPU = EHIERIRE %L

FRER

SBIFREEUNT R FR.

Bzt pi2.2xlarge.4

BIERSE Windows Server 2019 s 0L 64 17 T 3CHR
CPU 8vCPU

N 32GB

GPU NVIDIA T4 * 1 7k

X3 K AH % P CUDA11.3.0. Python 3.9. cuDNN8.2.1. Pytorch
AR A 1.11.0. Tensorflow_gpu_2.6.0
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X8

Wil

URATRE R X I R A 17 2 L BT BE R IR ) A S . RS

BRAEBIR

HB—: AIE GPU L4

W2 WM P4 - >8I GPU mn 30l >AIE@ ARSI GPU =41, Al
GPU = EHL5:41,

PR ZHRE RIS

1RO RIER GPU =ML, #AES W, Windows 31 25 FHLE 5707 Ak .
2.7/ NVIDIA ‘E™, PR -Frysshias. Hify “SEARCH” #EAF#U,
HIET R

BIEHU NG, AR e R

HIR=: % CUDA

LRI FEAA B M CUDA Toolkit Archive, JEFEXT AR,

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 v drivers for more recent production drivers appropriate for your hardware configuration

Latest Release
CUDA Toolkit 12.2.1 [July 2023}, Versioned Online Documentation

Archived Releases

CUDA Toolkit 12.2.0 {June 2023)
CUDA Toolkit 12.1.1 [April 2023),
February 2023),
(January 2023),
200 \'Deceml}er 2022)

Versioned Online Documentation

Versioned Online Documentation

. August 2022), Versioned Online Documentati
7.0 (May 2022), Versioned Online Documentation
2 (March 2022}, versioned Online Documentation

oned Online Documen

January 2022),

5.0 (October 202
4.4 February 2022)
November 2021)
4.2 |[September 202

August 2021
.4.0 (June 2021), \
1 (May 202

rsioned Online Documentation

ersiened Online Documentation

2.2 (March 2021),
1 (February 2021) !
1.2.0 (December 2020), Versioned Online D

#E A CUDA Toolkit 11.3.0 Download T, 1EEEXTN REEHLHE .
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https://www.ctyun.cn/document/10026730/10165261
https://www.nvidia.com/download/index.aspx?lang=en-us
https://developer.nvidia.com/cuda-toolkit-archive

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
Architecture

Version

3.5 “Download” , JFHRFEX.
4 TFETERNE, WEAGEERA, AR R T2,

A EE TH O x
TH N9 BE  GSEFIA ©
T & » UGS » FIES (C) » B » Administrator » T v i BETE B
i FEM el
o tRiEnE
o E . B cuda 1130 46589 win10.exe 2023823 13:43 e 28103
4+ T8 ’
3 ¢
= EhR ’
L
b [

HHEEBEUTER:
TE ) CUDA Setup Package 4 15, Extraction path AN fEicHbALE, TLFEB
o, PRERERAIE B 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~l\AppData\Loc:al\Temp\l\CUDAI _J -

[ OK I Cancel |
VP HRSCE B, 8 B Ry T4
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C;Di#ﬂs
NVIDIA ZEEF7 — 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

RS PR oK A, Iy T8 .
NVIDIA 2252 = X

X

nvinDlia

B E X &% ki
EEWINEFAAM

SEMCEE, RPESE AN E)E = L.
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SR FLEEAR R

LAFBERG A [ “win +R” PREERETT T84T,
2AEIBATH A sysdm.cpl, I “HiE”

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

FIFHO): ‘ sysdm.cpl

$ sEEEURoRIIS,

SAEFTITHI R GEIE IR b, e g A%, I "

FRmIE X

e & &R R
EHTASHEN, REHEERET.

-]
MR, BT, WiEER, IRELARE

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

WERGA RN “Path” |, i “YuiE”
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WEEE ped

Administrator FIFFZEE()

RIS =1
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)
RETE(S)
T & ~

NUMBER OF PROCESSORS 8
NVCUDASAMPLES ROOT C\ProgramData\NVIDIA Corporation\CUDA Samples\v11.3
NVCUDASAMPLEST1 3 RO.. C\ProgramData\NVIDIA Corporation\CUDA Samples\v11.3

NVTOOLSEXT PATH C\Program Files\NVIDIA Corporation\NvToolsExt\
oS Windows NT
C\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v11.3\bin...
PATHEXT .COM;.EXE;.BAT;.CMD;.VBS;.VBE;.JS;.JSE; WSF; WSH; MSC
PROCFSSOR ARCHITFCTIIRF  AMDA4 he
FrEE(W).. #REE()... HHIER(L)

SAEM A PR AL B T I, BT A R PR AS B E. (AR AR
s PR UCHT )

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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iR
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.JELET 3 I “HE” |, PRI,

FIRA: AR RIS & CUDA
VAEBRVER G MM “win +R” HLEEEFT TFi84T.
QAEBATT S emd, BT “HisE” .

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

117(0): [T

34 cmd THW, PATLAT A4S, Kf i RIRshe L ).

nvidia-smi
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vidia—smi

DM | Bus-Id

PATLA N 4, Ky CUDA 223 mi).
nvee =V

AR AN B FrR FLI s CUDA 3 hid) .

dministrato
(R) C

15 n oun_
Cuda compilatio

BTN & cuDNN
1A cuDNN Download VLT, Eiily “Archived cuDNN Releases” , v B 2 A,

2.3k FNTHE cuDNN fiA, IRz,
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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

Download cuDNN v8.9.3 (July 11th, 20

3.f#E cuDNN JEZE1L, H-FF bin. include M lib ¢35 U1 & C:\Program
Files\NVIDIA GPU Computing Toolkit\CUDA\11.3 H># T,

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

“— v <« NVIDIA GPU Computing Toolkit » CUDA » v11.3 v O BEEWVI3T yel
&R h ERGE s Kol
A PRiEiAE
m = 4 bin 2023/8/23 15:26 MR
. compute-sanitizer 2023/8/23 13:51 prEEE s
M extras 2023/8/23 13:51 prg =
el 37 ! include 2023/8/23 1526 kR
=Bk A lib 2023/8/23 13:51 prg =S
o e libnwwp 2023/8/23 13:50 A
nvml 2023/8/23 13:50 prgles
o e nvvm 2023/8/23 13:50 prg =
nvwm-prev 2023/8/23 13:50 i
src 2023/8/23 13:51 prg =
tools 2023/8/23 13:51 XiE
—| 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
>
=

FPE5EN cuDNN %2,

SBL: %% Anaconda TEF B

HVGE T Anaconda O 2 1Y BB IUFRIE & 2€ Pytorch Fl Tensorflow. i3 Anaconda,
A EFEAR I R AT B, Al AT GE— A%, Anaconda 3% 1 conda.
Python 7E AL 180 Rk K HARKSI, 42 i RE ] B, fE = M BEE 1] Python
MRIEE, HARBFLIX ST,
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https://www.anaconda.com/download/

QO xRE
1. Bl £ Anaconda ‘B ™ , F& W W PN #H P fF R A, LA
Anaconda3-2021.11-Windows-x86_64 4 ffi.
2R 2%, TR T PR /R EAT 4% . 1 TEEAE Choose Install Location 25
e, EUCBOA R AR, IBOAZERE R 4E C MY ProgramData SUIJ& hy KR
SR, AT O, AR HA Sk

2 Anaconda3 2021.11 (64-bit) Setup — X ‘

'-,) 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

| :\ProgramData\Anaconda3 Browse...

Space required: 3.0GB
Space available: 14.8GB

Anaconda, Inc,

 <gak  [@Next> | | cancel

2 Anaconda3 2021.11 (64-bit) Setup — X

o Advanced Installation Options
’i_) 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.

Anaconda, Lnc,

<Back | ®Jmnstal Cancel

3.5 “Install” , MRIEHRRTERE S,
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https://www.anaconda.com/

& 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

A\ BLE Anaconda REF > .

LIEBAER G A, e T A E , FESRH SE B4 Anaconda Prompt.

2FEFT PR Anaconda Prompt iy 471 9, HUATLAT s, O)8 B LR

conda create —n xxx_env python=3.9

Vi xxx_env N¥EE44, python=3.11 A Python WAS, W ARPESLFRas KA T
Bk,
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AR B 7R B A 223 i)

B8 Administrator: Anaconda Prompt — O X

ada HTTP/1.17 200

DEBUG: url

Te

0 deact an acti vironment, use

$ conda de

s\Administrator’>g

A fn 2 UEABGR H E GV Y REIUEREE . UEARESURRE IS, RIVAT 4 i 5
bt K.

#IIE

conda activate xxx_env

#IRH

conda deactivate

BRI %3 Pytorch.

HIFE Pytorch ‘B, (B FIHERARY 2 A0S . ARSCE %% CUDA AN 11.3,
AR xocenv BRI HATAI iy - 7438

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

BB+ %3 Tensorflow.

LIATPA 2, %% Tensorflow_gpu_2.6.0.

pip install tensorflow-gpu==2.6.0 -1 https://pypi.tuna.tsinghua.edu.cn/simple
2HATUA T %, 3% keras.,

pip install keras -1 https://pypi.tuna.tsinghua.edu.cn/simple
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https://pytorch.org/get-started/previous-versions/

QO X85
REE2A ) PR 28 O REARSE N, R S AR O %35 2 s Bng s, IR H
Anaconda HT7HY jupyter notebook. Spyder .E.uf# 4% PyCharm %5 T EHITUR

R,
6.6 f#H GPU #it:z FHLIG: ViT #E

db 5 o
H 5% Fla%\

ViT 4#F Vision Transformer, A& 7E 2020 4 Alexey Dosovitskiy 28 AHEH,
% Transformer I JHTEEIME /M FERIREAL,  BIRNAZ S — YOk Transformer M JHTERR
WATSS, (BB HOR G, W VSR, N T Transformer 78 CV GG JH 1)
HREER ., BAURE W

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 I

EE SRR

mwg Eglbegded
atches

SLGI PR AN RPN

oy pi2.2xlarge.4
e Hb3, g7
RoG& 40GB
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https://wwwgray.ctyun.cn/document/10029787/10227952

O X8

LA pi2.2xlarge.4
AR 10GB

BIERS Ubuntu 18.04.5 LTS
WP TP W98 5Mbps

BEL TR

1.BCE PyTorch JT & ¥4,

a. %% NVIDIA GPU 4Kz}, CUDA Al CUDNN 41{%:.
PATLA T A4, 2% NVIDIA SR UKE].

apt install tar gcc g++ make build-essential

chmod +x NVIDIA-Linux-x86_64-515.65.01.run
UNVIDIA-Linux-x86_64-515.65.01.run ——no-opengl-files
LASE UG PAT nvidia-smi iy, BHE 2T LRI,

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

| NVIDIA-SMI 515.65.01 Driver Version: 515.65.01 CUDA Version: 11.7
R R S e o+
Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |
Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M. |
|

Tesla T4 00000000:00:09.0 Off
PO 2MiB / 15360MiB

| Processes:
| GPU GI
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Jcuda_11.7.0_515.43.04_linux.run
tar xJvf cudnn-linux-x86_64-8.5.0.96_cudal1-archive.tar.xz
cd cudnn-linux-x86_64-8.5.0.96_cudal1-archive
sudo cp include/* fusr/local/cuda-11.7/include/
sudo cp lib/* fusr/local/cuda-11.7/1ib64/
sudo chmod a+r /ust/local/cuda-11.7/include/cudnn*
sudo chmod a+r /usr/local/cuda-11.7/1ib64/libcudnn*
b. BCLE conda FiHT.
WIRPATA T 2, TCE conda FAET.
wget —c
https://mirrors.tuna.tsinghua.edu.cn/anaconda/miniconda/Miniconda3-py39_4.12.0-Li
nux-x86_64.sh
chmod +x Miniconda3-py39_4.12.0-Linux—-x86_64.sh
JMiniconda3-py39_4.12.0-Linux—x86_64.sh
c. #ifH~/.condarc SCMF, MMATFEECERE, K conda MK MU,
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
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simpleitk: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud

deepmodeling: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud

HEH S0 https://mirror.tuna.tsinghua.edu.cn/help/anaconda/

FA4T conda info, FHIAARIRC Bk,

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

active environment
active env location

shell level :

user config file :
populated config files
conda version
conda-build version
python version

virtual packages

: base
: /root/miniconda3

1
/root/.condarc

: /root/.condarc
: 4.12.0

: not installed
: 3.9.12.final.o
: __cuda=11.4=0

__linux=4.15.0=0

__glibc=2.27=0

__unix=0=

__archspec=1=x86_64
: /root/miniconda3 (writable)

conda av data dir : /root/miniconda3/etc/conda
conda av metadata url : None
channel URLs : https://mirrors.tuna.tsinghua.

https://mirrors.tuna.tsinghua.
https://mirrors.tuna.tsinghua.
https://mirrors.tuna.tsinghua.
https://mirrors.tuna.tsinghua.
https://mirrors.tuna.tsinghua.
/root/miniconda3/pkgs
/root/.conda/pkgs
: /root/miniconda3/envs
/root/.conda/envs
linux-64

base environment

.cn/anaconda/pkgs/main/linux-64
.cn/anaconda/pkgs/main/noarch
.cn/anaconda/pkgs/r/linux-64
.cn/anaconda/pkgs/r/noarch
.ch/anaconda/pkgs/msys2/1linux-64
.cn/anaconda/pkgs/msys2/noarch
package cache :

envs directories

platform :

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. $ITRA T 2 pip NG 1ETR.

pip config set global.index-url

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

e. % Pytorch 4114,

PATLA N a4, 2% PyTorch,

pip install torch==1.13.1+cull7 torchvision==0.14.1+cull7 torchaudio==0.13.1

—-—extra-index—url https://download.pytorch.org/whl/cull?
WIRPATA R 2, & F PyTorch &2 Y,

1

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

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

1Abe ,perb,* ,cobALTdpg,' ,CcLeqTf2, OL ,[TCEW26, LOL WOLE THLOLWILTOW®

[ecc TT1°570] yuscouqs' IWC® OW [TUMX
bAfpou 3°3°T) (WSTU' 2Nf 2 S@53' S0:¢T:350)
(AT£ gewo) Loof@scw-¢632:-% bAfpou

2. SR
CIFAR-10 (Canadian Institute for Advanced Research-10) +&—/~% H BT EALAL
SRR, HT RGBS, B 60000 4 32x32 B EG AL, % LeE15
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QO xRE
K EHT 10 SAFERSA], BADIEE 6000 ©SEIR. BREPI AT
NZREAMIRLE, Hr g5 50000 MMEME, MM 10000 T~ EA.
CIFAR-10 ZHad h a0 TE 1) EZ AR5, AdE /L. 1%, B2, .
BE. AL ERE. T RRIRZE. BAEEEE MR, FORERTRMISN. X
RIS 2 F T UL SR BT A BRI GRAIEREIEAS
3./ ColossalAI-Examples #2431 25
AR INZHEI Colossal-Al WELA FHEATEILYIZEAIIF 4. Colossal-Al
PR pt 7 — SRR 1, XA TS (S B AT . AT UK
AT IR AT
a. ‘%% Colossal-Al FIHAbL .
pip install colossalai timm titans
b. VIT 7~ BIBLZL I 2.
git clone https://github.com/hpcaitech/ColossalAl-Examples.git
cd ColossalAl-Examples/image/vision_transformer/data_parallel
T 8R T4 BAFARR, B config.py SCIF, KF BATCH_SIZE BN 32. $h47DA
a2 E B Ik
colossalai run ——nproc_per_node 1 train_with_cifar10.py ——config config.py

BB AT R B
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[Epoch @ / Trainl: 100%| | 1552/1552 [10:39<00:00, 2.43it/s]

[08/25/23 16:12:13] INFO colossalai - colossalai - INFO:
/root/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 © / Train]:
Loss = 2.3262 | LR = 0.00070588

[Epoch 0 / Test]: 100%| | 313/313 [00:49<00:00, 6.37it/s]

[068/25/23 16:13:02] INFO colossalai - colossalai - INFO:
/root/miniconda3/envs/vit_demo/1lib/python3.9/site-p
ackages/colossalai/trainer/hooks/_log_hook.py: 164
after_test_epoch

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

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

[08/25/23 16:22:40] INFO colossalai - colossalai - INFO:
/root/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 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

6.7 MfIfE KRB = GPU = EWAZE Blender = ImiE YRS
TRER

Blender /2—gUR AN 3D BIVEEMF, SCRFHEAS 3D BIVRAE: HRAL,
FEZ]. B, i, B, SEEEGE. AN s R, B ] A E
5 Tk Bl

TIPS T R FR.

LHIRE g7.2xlarge.4
Pire s, L 2
Ry 50GB
B 50GB
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https://wwwgray.ctyun.cn/document/10029787/10227969

O X8

oy g7.2xlarge.4

BIERSG Windows2019-DataCenter-vGPU

S TP HY 5 5Mbps

BAELP IR
LIERFE W GPU = EHLSER] . ASCRIE T — &SN o7 2xlarge.4 1Y EITEN
ML GPU = £, 18 Windows2019-DataCenter-vGPU, FCE# i 10 R45E
B AR 50GB, WM R, 4 VPC & Subnet, WIMBRIAGZ A4, W%
EIP, BIEHIF4: . HhY, WSEnih s HHLE .

ol
i

oy SR T, PILUB XSRS, SRR, AR, e
Goo NoSQLSS7E. HrhmomsIRCPUsSY. e = S
P w e P EOTREEE  SOAERKE  GPUitmmEm
WEER vCPU WiF (GB) BAHE(Gbps) / BT (Gbps) BAKKREEENCIPPS) MRS
®  g72xarged 8 32 8/25 110 4
g7.4xlarge4 16 64 15/45 220
g7.8xlarge4 32 128 20/9 440 16
- s wEms  ATES  s2rEae
B windows. Windows2019-DataCenter-vt
R
E #Eo EY @
HiES E==ile | 50 s

© Bk ETELUST RS
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*EE default_network( 10.0.0.0/8 ) |c| default_subnet( 10.0.0.0/8) ‘ ‘ S ErMIPvAlbit

AIEEEESOVPC, EnIaHEstaolE SECERAIAMIPIRLE

@ IR SERTILARIAERR

*TERE

=== default @ C FEezE @

* 3P AR Bahi =REsE @

BT PRSI STNEB =3 85/as

*ERAT ® =B
* BlEEEES THELE 7HREIEE
*APE administrator
=] i ---------- | Q@ e e—— —
* FIAEHD I .......... |
Z===A1E: PREZHA ==k

HEAERMEN B CH5AR A GRID BIEIKS), FFIoiA M AESE OpenGL HHfE,
THERIRS), FEEIES IR GRID JK3).

2.%%% Blender, TFBE M F#EIf4%, T#EMbE: https://www.blender.org/download/,
e Blender -3.1.2 iUAS, IFMRIEREIEE HRT .
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https://www.blender.org/download/

O x&5

THERESE (C:) » Program Files » Blender Foundation »

ks

l
!

3
blender.crt
license
D avcodec-58.dll
D avdevice-58.dll
]u avformat-58.dl|
l@ avutil-56.dll
|45 blender.exe
[ blender.pdb
=] blender_debug_gpu.cmd

=] blender debug_gpu_glitchworkaro...

[=] blender_debug_log.cmd

[=] blender factory startup.cmd
[=] blender oculus.cmd

|4 blender-launcher.exe

'@ BlendThumb.dll

!| 1 BlendThumb.lib

3. EIGIAL &,
AT

e =h)

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

e Adwinisteater\ OneDrive - Ar-Sr-Na
CrUsersiAdministrator, OneDrive - Ar-Sr-Na

EAUsers\AdministratorAppDatallscal\ Temp
Calsers\Administrator\AppDatallecal\ Temp

BN EREL E vl

a
CopindowcisystemZicmd exe
CAWindows\System3Z\Drivers\DriverData

Windows_NT
AWindowsC:

Bt AEnEE, FoRHTRERES, Adminisarrtor AR
i
=a
A, (A, e, LR
GraDrive
OneDriveCommercial
R CrabriesComamat
Path
BAERTH JE
L . 2T e
[
SN
EEa
P e}
=8
o Comtpes
DriverData
NUMBER OF PROCESSORS 20
Nl os
Path
PRTHEXT

I EXE; BAT; COAD: VB, VBE.JS JSE INSF WSHLMSC.

=3

Mig=

=

M=
AR E
NEARFT 2
NERFT B
NFERFTE
R

PDB 3%
Windows &%

Windows S<$EE

Windows s&s<HEE
Windows @S HZE
Windows @S HEE
==
NEEETE

LIB 324&

BEEAEE

| symemiisoriisystamiz
HSywemRoats
KsystemfaothiSystem 12 Weem

| SEYSTEMAOOTS0 System 32 WindowsPawerSheliv] 0,

| BEVSTEMRDOTS Sy stam3ROpunSsH,
CitProgram Flec (Cloud\:

Blender-3.1.2 »

KR

21,473 KB
104 KB
3,381 KB
749 KB
195,632 KB
107,036 KB
1 KB

1 KB

1 KB

1 KB

1 KB

1,053 KB
425 KB

2 KB

AU, R, AR AR R g, Rl PR

HRNE We W R s _

4 FHJF = EML, FHUEETT Windows+R 8, #ij A cmd.
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3 BT X

=7 Windows ISIRE(FRFEANEFR, AFRFITHENMER.
= WitsE, EEL Internet BHiE.

177(0): | B &
Y cEoEuRsEmEsS.

B=E ElE MEE(B)...

SAEM 475 A blender, W FENSJF 5] blender T, WERHEZE ).

C: \Program file

Read prefs: C:\

|

6.5 R SR, AU IETE blender HLHI E T AISEL, a1
TE LWL

H2whe

Juqiu0

TR TR (blend) PRAFAERZICHINIE, X HLDA Ctest.blend N, i

A blender -b "C:\test.blend" -o frame_##### -f 2128, afT LA )E, $fT—BEK
WIS, PIDATE LREH R FERHEEWNE T .
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tion -» Final Transform’
imilation Init

Simulati
form Eva
:

5
=

%

| T AT CULI) | R R, 2

W=

-0 EHHARESUES, #UGRNTS, —MUGEAEL AREEN O

~f EGERICS, BRI SHH ARG

8. HATLA T shim EG ar 4T, BFateye 2128 F) 3000 i, FHé i3] THEH F/out/
EE
blender —-b "C:\test.blend" —o "/out/frame_#####" —s 2128 —e 3000
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HREGMMTEATENSE, A0 TR ORI E, 750K+ IR TR
R E TR A, MTHEZSE0EA R https://docs.blender.org/manual/zh-han

s/dev/advanced/command_line/render.html

6.8 Z<H SO _EAE B Linux z= FEHL
Windows £ 414 WinSCP 520 _FA& %] Linux = FH1

WinSCP J&—~> Windows “F-& )G9 R SFTP % ' inkF, WinSCP #24t K
AL IE, @it WinSCP, FH Frl DATER B 548, Hool AZEA i HL
FIERE R 55 45 Z RIHEAT SO A . R, 2. Bl MRS #4E. WinSCP
SCHE SSH MM, AT DARR AR (G 4 i e e, I HSCReOE A SRR 1 64T B
T IRIIE.

AN ASH R ] Windows #4FE RS, EIALR = FHUE A Linux #4E RS,
fnlE s WinSCP 7 s A SO FAZ 2w AL,

HIFR A

® FHIEMERGERALN Windows.

® L~ EHEMERGIAH Linux.

® LALLM 1P,

® X ENNTERMLEMNATT 22 i (SSH MRk4)

HAEL IR

1. F#k WinSCP & Flimif &%,

2.J53) WinSCP, Ja3lJ5 A -
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K graises
T HMTHEE

=ik
STABLUF)
SFTP ¥

FAEH)

ImOS(R)

| 2

A P4U)

RES. [

Iam - EBEM) v

3.4F WinSCP &Rt G E XS5,

-
|

\

=iE
ST
SFTP

B s
R TEE

E2E0)

&% |v

HE(P)

#RA... [

FA #Bh

WS (R)

[36.

|| 25

RAPRAU)

Ei(P)

|l‘00t

RIF(S)...

. 1AM v EBM) v
VB SR EEEREMIE FERATIFES)

o

. P 4 SFTP 8 SCP .
. FWA: =V 1P,

. o BRI 22,

. H 4. Bga TN 4.
. CACIERE A CIVAIE R T

4 ES, #EA “WinSCP”
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C{> X85

e Ry P T A - GERIATD BRI -
I root@36.111.65.199 »  B6 RtRET -
| e ~E-TM-iamEHs |k root @Y=~ m eS| 0o
3 S AT FHb(L) SHOM) ) S50 ST RE0) FER) Bi) A i
CUserst 71 \Documents, frootf
£7 ) ooy e =T NIEES b Hoih B
Iz. bEER o AE |- 2023/
- g e 320 miniconda3 2023/
s prits g i 4703
At g 17:14
SR hoat s d = : 46:47
poat>d J 14:207
€ poat: g 2 13
= it 3 2 7:48
Rt ’ 6:35
it d F £:30
poatsod 2 A3
poat g F 105
poatid i 28:22
poatiod = 30:36
el hoci 2 1 3728
E =i S ¥ 16:51
(2 = mr = 137,382 . miFERm = w11
o . 2254KB DOCX HY z 41
KB ITATTES 3 137
=N B B8 OKB i F =25
B 11KB XLSX LH 1 50:50
) i 18 KE CRD 3 2Ue JAXI0 = =
fowusm o2 10ER8@& 0B/0B, 0/1 1280w

SFTP-3 2] r00:24

5. FAL A,

a. TE “WinSCP” SCUUHEH A IR A M GRS, RS = EHLP RN
H 5%,

b. 7€ “WinSCP” SCERHEH A e M takgrh, P RErE i S,

c. f£ “WinSCP” SCI&fm A may Mz At rp, Bl BA%,

d. 75 FAEHIAL T Eljﬁ)%v}ddﬁlﬁfm 2, ToRE AT IA.

i i L

L EREAEERE. odBiniEE R

[/root;‘*."‘ v

e E
R, —its

(I EE#4(8) GRINEHS4AT)

EHIEE(G)... v WE B - EEEI(H)
(R BBRETHANFE

e. BRI, MR AENI.

Linux Z&4tilid SCP 7730 EAZ#] Linux = F41

SCP & — M2 iy SCIFAR R M, T DADT [EMBAE AT SR LRI e R e 55 2 [ E
FroCHR S H AR, FFiad SSH PSSR 1 Bt i A B 103 B i 22 4 DR e
BNERAY A R 8 T A SE ) 5 EAUY 6 Linux #AE R 48, GnlEd SCp 7k

FFAM S FAE 2= L.
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VB I
HIBR %A
@ M PEE RSN Linux.
® = FHIEAERSIEAN Linux.
® = ALK& 1P,
® = FALITEM AT 1 22 i (SSH k%)

PR BR
scp source_file user@target_ip:destination_file# RF A4S SCA4H 1 sep X &S] =~
FAHLE

scp -t source_dir user@target_ip:destination_path/# *RFA4#h H & 1 sep -r =
%3 = FHLE

(base) [root@ecm-deployer 1jb]# scp test.txt root@:
root@:s J's password:

test.txt

(base) [root@ecm-deployer 1jbl# scp -r file root@3

root@? 's password:
accuracy.py
example_chat_completion.py
example text completion.py

6.9 PA Llama 2 A B4 T KB B HE B S R

4R Llama2

Meta 7E 7 A 18 H &7 T 7] A% %%l T2 ARBEST 5B Mk FI 38 B Llama2 FFIEKE
Kl

i l3
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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

Llama Wl ER AT R BMINS%, BT A WA, VI%REEE,
BIEARR B HITEES . Llama 2 BYIZGEIEL Llama 1 £ 40%, AT 27
fZA~ tokens ATV, HH ETXKER Llama 1 BBAE. HAEIEHEL 7B . 13B.

70B =FSHERIRA.

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 Llama 1. Its fine-tuned models have
been trained on over 1 million human annotations.
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O X225
RIE Meta AT HI'E T EHE, Llama 2 7F 122 E Ul _EEME T H AR IR IE S 8E,

BIEEE, 2. XIERAMARNE, ERE. ZEWIEE = ks AR
BRAURLT,

Benchmarks

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

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

(Higher is better) B) (78) (13B) (30B) (40B) (65B) (70B)

MMLU 26.8 26.2 45.3 54.8 46.9 55.4 63.4 68.9
TriviaQA 59.6 56.8 68.9 772 713 786 845 85.0
Q':‘::::Ls 17.8 18. 227 28.0 23.0 29.5 31.0 33.0
GSMBK 6.8 6.8 14.6 287 15.2 19.6 50.9 56.8
HumanEval 18.3 N/A 12.8 18.3 25.0 N/A ) 29.9
[Eng”':ft':::sl onig) 235 21.2 29.3 391 33.8 37.0 47.6 54.2
BoolQ 75.0 67.5 77.4 817 79.0 831 85.3 85.0
HellaSwag 76.4 744 77.2 807 79.9 83.6 84.2 853
OpenBookQA 51.4 51.6 58.6 57.0 52.0 56.6 60.2 60.2
QuAC 377 18.8 39.7 448 411 43.3 39.8 49.3
Winogrande 68.3 66.3 69.2 72.8 71.0 76.9 77.0 80.2

Llama 2-Chat £ Llama 2 B EMM_E &3 MR IEG BT TiAf 22kt
Al SFT (WB#A) A1 RLHF (ARG5S TERMAL, A E TR
NG R —8, BEEek.

Llama 2-Chat BE#HEHTIIRYLS AT, FBENATATILAE:
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O X&#-

® Xk Llama2-Chat TARTHELE RS, EEXT™H. REWE
VLI, A PR BT B S

® ttR4R/R: Llama 2-Chat A AMERN—NEBHIMI Rk, 5 F#HITHER.
BRNTE, REKE. E. MFEFRANE, BIHPRRAES.

® N ABj#: Llama2-Chat FJ ARIE—2 H EAEE R RE, WMRXSEH. B
FlBCE. REFIME, 70 ERE RS AR — ST R RThEE.

® .LE{RE: Llama 2-Chat A AMERN—ME R OEBRSGF TR, TUAEH
FRTRR, REMEEAT . EAOSMBREBNET, A PREZEN
.

® ¥t GPU =l b #ERLEI TR

BH—: A& 1 S REEWRSIH GPU = Wl

LHARIRE FHLNE.
aRERERITFEIRN “EHlPL” , MABRZHHPAMEG, AT
LTTTE.

b “MRFFFIF-HER TN , HEAFHIIER.

O & @

< &

R (CloudWaN)

® ® ®© @ ®

cHilr ‘Az TN, HEAEMES VAR,
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C G a mm o

L1

2. AT ERNACE.

a RIS FRIE “THF” . s . e . CERERAS .
“LBIEFRT . ENERT .

b.IEEEIIAG. MALEIEE"CPU 224" X86". "43r2K"H"GPU &" . "Hi#&iE "} "GPU
THEMBER p2v". "$IkE" N "p2v.4xlarge.8".

HE

KRR R R ELERBHERENSH, N EREFNZRANIA —EE

o HXHEAE, MEBEKEE Llama-7B-chat BAIN, HALKGINRE 28G B, BL
ZAMEFEBSMNG BAE A THEE P BUE AR AR B, B, Rk
VAR 32G By V100 BF. FEEWEMRYE H BR/ KRR GHTRL, %
WARRLR/DN, WM BN ERHRITHERE.

o LRGSR, N TFMEEIIUE:. A . MALIEARPRISER, RiF
ARG A/NEEH 100GB PAE.

cIEREES. AR ubuntu 20.04 BIEREEE B THE SRR,

AT ENERERNEANERE, AR ARSI TAAR ubuntu 2
RIARAL. TEAAEPIRIES WAIB R AW GPU ZEH-GPU = EHL-A
fir-RI# GPU = FHl - RE =,

ANV T W3R llama2 BB BRI RARBUGR, FHFTERHER 4 HAT T

hnER, MEEMHXFEANEIT N EEEFERGER—KERGER LLaMA2-7B
—Chat(100GB).
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O x&5

dREZRIRBMAD,

HRET aw/mn wars (O]
&

* ° M- mss
* AR detaun @ © omemunWEE, BTG
RN
2
* EHE @
* ENE#H eem 721 @
=X

* cpuseeg ARMETR

s vOPU () | 288 nE | 28 AE R mREEmE
# sy R D =En Ghum
A =t GPUL RS GPUE Mm@ GRUGH WIS p2ve GPUER EE ST BTSSR RARNETS
e
JRISEE bl T SCPY_(82) BB IGE) P AT SPUTS Sk GE) e
® GPUGH sl Ss.. p2vdxarge 8 16 128 NVIDIA V100 * 13K a2 3287
GPUH SO, p2vaxarge. 32 256 NVIDIA V100 * 2% 64
GPUH MR,  p2v2xerged 8 2 NVIDIA V100 * 18K R 1537
GPUIH AR, p2vadarge.d 16 64 NVIDIA V100 * 28 64 2074
GPULT W0l s, p2vBdarged 2 128 NVIDIA V100 * 43k 128 6148
* R HHAR L =ergmn  oAEe Q)

"R | ubunty Ubuntu 20.04 64{24068)

=]

wea [+ [+ [ =¥ 32067 © - TR

SMBEKBEMLE. EMSE, AFE MR, "#ed", ANREHEPHTT
BB RIKE: RERERE, EF8XGTX". "sENA". "HPEE".
4 TN B AT

BB TEEZ EE

MEBESRAEX . AT R S5 E N RERIA R 6 T £ Llama-2-7b-chat-hf #%
WTFER. FRENGLEZE GPU = FHl/opt/llama BEET .
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F main~ Llama-2-7b-chat-hf

("] joaogante HrsTAR Update generation_config.json  08751db
.gitattributes 1.52 kB |k
LICENSE.txt .02 kB % Squashing commit
README.md 10.4 kB & Jpdate README.md
USE_POLICY.md 4.77 kB & Squashing commit
config.json 614 Bytes |k
generation_config.json 188 Bytes |k pdate generation_config.jso
model-00001-0f-00002.safetensors ).98 GB @LFS L
model-00002-0f-00002.safetensors 3.5 GB @LFs| L Squashing commit
model.safetensors.index.json 6.8 kB &
pytorch_model-00001-0f-00002.bin pickle 0.98 GB @LFS| &
pytorch_model-00002-0f-00002.bin 3.5 GB @LFS| 4 pload LlamaForCausallM
pytorch_model.bin.index.json 26.8 kB &
special_tokens_map.json 414 Bytes L
tokenizer.json 1.84 MB &
tokenizer.model 500 kB @LFS &
tokenizer_config.json 776 Bytes

BiBH
WAL A 2 SO B A% 8] Linux = EAESHE AT _EA2E] Linux = E4L.

BR=: FREE

1. BAEH-22%E GPU IK3h
M Nvidia ‘B ™M F# GPU Hzh _F4EE GPU =ENL, BT HREIEIKS),

# WFEHEATE I RATAUR chmod +x NVIDIA-Linux-x86_64-515.105.01.run# %%
gee F linux-kernel-headerssudo apt-get install gec linux-kernel-headers# =472k 3]
LHEFEF sudo sh NVIDIA-Linux-x86_64-515.105.01.run -—disable-nouveau# #
B3R E ZH I 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

R e L LR e e B e B -
| GPU Name Persistence-M| Bus-Id | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap| GPU-Util Compute M.

0 Tesla V100-PCIE... Off 00000000:00:09.0 Off
| NJA 39C ¢] 37W / 250W OMiB / 32768MiB

| Processes:
GI

Vi

WAL REORS S A R PR . BRI A TE S I AT e B OR Bl B A R B . BRI
TESLA X3 %4 41U 5 S W% Tesla I3-GPU = FAL- I 8w - %%
NVIDIA 3Kzl - RE=.

2.%7% Nvidia CUDA Toolkit 2044

wget
http://developer.download.nvidia.com/compute/cuda/11.7.0/local_installers/cuda_11.7.
0_515.43.04_linux.run# 2% CUDA

bash cuda_11.7.0_515.43.04_linux.run# ZriEIREAs & 4
vi ~/.bashre#TE 4 BIFT F#T A —F7HHEA

ot WINIFIHAEE export PATH=/usr/local/cuda/bin:$PATHexport
LD_LIBRARY_PATH=/usr/local/cuda/lib64:$LD_LIBRARY_PATH# #% Esc $:EH
BARELHREEB %

wa# [HIREEAE B AR source ~/.bashre# BF BE L2 I

nvce -V

3.%23%E Miniconda
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=229
QO x=wE
wget https://repo.anaconda.com/miniconda/Miniconda3-latest-Linux-x86_64.sh# %
% Miniconda3
bash Miniconda3-latest-Linux-x86_64.sh# FLE conda AIEAF &
vim /etc/profile#fE 4 HIFT P HF—ITHEA

oft WINFAEAS & export ANACONDA_PATH="/miniconda3export
PATH=$PATH:$ANACONDA_PATH/bin# # Esc &&iB HiG AR IRAFE N

wa# EIRIRAR BAERY source fetc/profile#t ZEF 7 %% iE which anaconda
conda —--version

conda info —esource activate base

python# BEF IR

conda env list

conda env list

# conda environments:

#
base * /root/muiniconda3

4,235 cuDNN

M cudnn-download F#k cuDNN 48 L& E GPU = 41, BT HH#AT
T,
# fRE

tar —xf cudnn-linux-x86_64-8.9.4.25_cudal 1-archive.tar.xz# #H 5% cd
cudnn-linux-x86_64-8.9.4.25_cudal 1-archive# % fil cp ./include/*
fust/local/cuda-11.7/include/cp ./lib/libcudnn*  /usr/local/cuda-11.7/1ib64/ # FZFL
chmod a+r fust/local/cuda-11.7/include/* /ust/local/cuda-11.7/1ib64/libcudnn*# Z7&
%R cat fust/local/cuda/include/cudnn_version.h | grep CUDNN_MAJOR -A
2R [BIAR H 3K cd
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cat /usr/local/cuda/include cudnn_versuion.

#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 is a C-only file */

5. Z M

a. T2k Llama A

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

b. FELZRIKM

# Q2 python310 MAZFIE

conda create —-name python310 python=3.10# & F& EIF 15753

conda env list# E4J% python310 ¥3& source activate python310# ¥]#:3)| llama H 3%

cd llama

python -m pip install -—upgrade pip -i https://pypi.tuna.tsinghua.edu.cn/simple# T %
A

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

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

pip install numpy==1.23.1 =i https://pypi.tuna.tsinghua.edu.cn/simple

pip install torch==2.0.1 =i https://pypi.tuna.tsinghua.edu.cn/simple

pip install -U bitsandbytes -i https://pypi.tuna.tsinghua.edu.cn/simple# %k peft

git clone https://github.com/huggingface/peft.git# 52| Bk 4T28 V2, 0%
¥ E A peftcd peft

git checkout 13e53fc# %% peft

pip install . i https://pypi.tuna.tsinghua.edu.cn/simple —-trusted—host

pypi.tuna.tsinghua.edu.cn
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HE

TR MBI FE TR TE R D S5 15
6.1 S HEERAC IS AN S 3h B A

a. ¥ AJopt/llama H3®F
cd /opt/llama

b. T B IEHRD

B \https://github.com/ymcui/Chinese-LLaMA-Alpaca/blob/main/scripts/inference/infer
ence hf.py, FEMEHEMR inference_hf.py FH _EEZE = FHL.

c. ¥ BB A run.sh

python inference_hf.py--base_model 7b-chat--tokenizer_path

SN FRITE

R T R R BEEENETTIE, ERESS RS R _EREE, AT
GPU = VMRS EAIIT TINE, £ THRHER GPU =z FH5R. HEIEL L
EERERFE 4. W0 2 WIRH, S EETZERETER.

BRI BRNT:
echo "nameserver 114.114.114.114" > /etc/resolv.confecho "localhost” > /etc/hostname

# 7&K machine-id. yes | cp —f /dev/null /etc/machine-id# #A
[var/lib/dbus/machine-id, M: # rm -f /var/lib/dbus/machine-id# In -s /etc/machine-id
[var/lib/dbus/machine-id
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cloud-init clean -1 # ¥ cloud-init. ZEHWASATAH, WATZER: rm -rf
fvar/lib/cloudrm -f Amp/*.log # FRESRHAHE.

# JEH /var/log H&. read -r -d " script <<-"EOF"
import os
def clear_logs(base_path="/var/log"):
files = os.listdir(base_path)
for file in files:
file_path = os.path.join(base_path, file)
if os.path.isfile(file_path):
with open(file_path, "w") as {:
f.truncate()
elif os.path.isdir(file_path):
clear_logs(base_path=file_path)
if _name__=="__main__":
clear_logs()
EQFif [ —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 /ust/bin. clear_logs failed ! ###"fi
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# WHEHEICSE. rm -f froot/.python_historyrm —f /root/.bash_historyrm —f

[root/.wget-hsts
i A AR R AR A TR B PR R

B BHE—: AI#E GPU =FHL

BRREBZERNEG, AN EVEVITWR, EETEmEE GPU = W,
TEA FLEER P kB ARG LLaMA2-7B-Chat.

[ ] (-] -] (]

-----

Bz

exnn¥ 61756.54 o =

KARBIGER LLaMA2-7B-Chat B K#IAEHERE: p2v.2xlarge.4 8vCPU 32GB WHF B
5 v100 GPU.

B TEL I

Bk GPU =EWN, BIBWTSREIITHEETS.
#33k AJopt/llama H FEH AT sh run.sh iy cd /fopt/llama && sh run.sh

#HRIEPIRTE 7 please input your question :” 5 ¥ AR ] B
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(base) root@ecm-bc44:~# cd /opt/llama/ sh run.sh

please input your question: why do we should protect

Loading checkpoint shards: 100%| [ | 2/2 [00:11<00:00, 5.54s/1it]
Vocab of the base model: 32000

Vocab of the tokenizer: 32000

Start inference

Setting 'p d” to e 1" :2 for open

Input: why do we should protect environment?

Output: Great guestion! Protecting the environment 1is crucial for the well-being of our planet and its inhabitants. Here are s
ome reasons why we should prioritize environmental protection:

1. Preserve Biodiversity: The Earth is home to an incredible array of life forms, from towering trees to tiny microorganisms
Environmental protection helps maintain this bilodiversity, which 1is essential for the health of ecosystems and the survival
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 1is 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 respi ry problems, cancer, and other health
issues

(base) root@ecm-bcd4:/opt/lama# I

RRBER G R T AL T8 R BFMZ R RNRE —EZK.
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