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o RedShift for Autodesk 3dsMax. V-Ray for 3ds Max Z&37 %% CUDA ) GPU

=

%0

P2Vs B 25 ML BT SR A R R A A HRAE R Gt

. Windows Server

. Cent0S

. Ubuntu

. Ctyunos

FeVE: & BRI STIF I BARROR AT REBE A N, 1 DA & 52 bR SCRE I RO 9 i
PI2 B2 F ML

P12 B 2 EHUR LN AT HEBEST 3 ) NVIDIA Tesla T4 GPU, KA GPU ELEEIA,
REME S AL R Y SEI HEBRRE ). PT2 Y5k o< EAUAEBD T4 (1) INTS Is 5%, et
FEALECK 130 TOPS f INT8 577, PI2 Al DL Frg E 20 537 5t

AR vCPU W7 (GB) GPU B (GB) 5 L X
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& w0

Ak 24 FR vCPU A7 (GB) GPU £ (GB) B RTY
pi2. 2xlarge. 4 8 32 1XT4  1X16GB KVM

pi2. 4xlarge. 4 16 64 2XT4  2X16GB KVM

pi2. 8xlarge. 4 32 128 4XT4  4X16GB KVM

I RRHAFFIER

PI2 B = EHLEZA T GPU HER TR 5, Blan B A 00, 1E&E . BARES
WEFREEY . WATLISCRP R BRIk 5.

W AT SRR AT

. Tensorflow. Caffe. PyTorch. MXNet &% FHIRE F > HEZE

. RedShift for Autodesk 3dsMax. V-Ray for 3ds Max %37 fF CUDA i GPU

ERAR

i FH A0

P12 R EHLH AT SRR W R R HRAE R 58
. Windows Server

. Cent0S

. Ubuntu

o Ctyunos

FoiE: 5 BRI ST N B ARRRAS nT BERS AT HEON, 18 LA & SERRSCRF IR AR 9 it

GPU P& 4 finsz Z Ak 7Y
BEgnE LAl GPU = =ML T NVIDIA GRID BHML GPU iR, AFLEiG 4R

GRID ZRZl, FFALE NVIDIA GRID vWS [R5/ License, REMEH R PEAR /N IR 75 =k
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FfE R RRAS, RN AL =0 AL CPU BRU,  i& F T+ MR T G A/ NS AT

LI SR =
1EEE: G7. G6+ G5. G5s
B AN LR GPU = =ML 5

A2
EREE EFHE
R
Nvidia Tesla
G7 /4, 1/2. 1
A10
Nvidia Tesla
G6 /4, 1/2
T4
Nvidia Tesla 1/16. 1/8. 1/4+
G5

V100 1/2

27

B GPU H£B

(aYay

31.2 TFLOPS Fufs
AR

62.5 TFLOPS TF32A1
Tk

31.2 TELOPS ik
AR

62.5 TFLOPS TF32A1
Tk

14 TFLOPS Bk
TR

7 TFLOPS XUAS FE 7
T

112 TFLOPS TF32 Al
Ji/IBS

bR
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A2
EREE EFHE
Nvidia Tesla 1/16. 1/8. 1/4.
Gbs
V100s 1/2
G7 M= FH

B GPU H£B

(aYay

16. 4 TFLOPS Bk
e

8. 2 TFLOPS XK & 7%

130 TFLOPS TF32 AI

i

bR

G7 A= FHLIE T NVIDTA GRID FEAUAL GPU BiA, SRISE =R 4w © Zige ]
PRALIRES (F50 3. 0GHz) Refg4R kA i T LW R IERE 7. 67 LR &
HU{&E A NVIDIA A10 Tensor Core GPU &, RERESCHE DirectX. OpenGL. Vulkan
O, et 6/12/24 GB =Fh A7k, HALVERE Pixe Rate: 162. 7Pixel/s,

Texture Rate: 488.2GTexel/s, T2 MANTTHENE K EIR ALK

P2
ks 2R vCPU GPU
(GB)
g7. 2xlarge. 4 8 32 A10-6Q
g7.4xlarge. 4 16 64 A10-12Q
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B
(GB)

12

Jicd
#

H =

KVM

KVM

B R R
(Gbps)

/B R
b
(Gbps)

8/2.5

15/4.5

5l

N
Bk
B
H1(H
PPS)

110

220
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&
574 B R R " A
o (Gbps) Wz
Spea B %
AR vCPU GPU 1x. /BEUETT ahe
(GB) (GB) RA
* % yal@l
5
i | (Gbps) PPS)
Eie
g7.8xlarge. 4 32 128 A10-24Q 24 KVM 20/9 16 440
G7T M= FHL I T
. EFRER 5 NAFRCEE N 1:4,
. SCRFEE g R A
o DirectX 12, Direct2D, DirectX Video Acceleration (DXVA)
o OpenGL 4.5
o Vulkan 1.0

. Y FF CUDA A1 OpenCL.

. SCRF Quadro vDWS Rk, Mk G2 I B AR At sk

. Y HFNVIDIA AL10 GPU k.

. SCHRFEDEIE R A -

. P4 GPU BE AR AL (VvGPUD &

. PRALFIHE 25 = HUAH [ B R

. HAMGEAEE G7 B = EALH2AE NVIDIA A10 GPU -RIATH X .

. LRI E R AT 24GB, 73ROy 7680%4320 I K& AL #E RE
HEISCRR AR SR

C7T R FENEZEH TR 5, BlanEgIEg. =5, 3D aldifk. MH
BAF AR AR GPU [ DirectX. OpenGL R ik A /77T LME I 67 Bl = B M.
FH ) R A R A SRS R AN T

. AutoCAD
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O x&5

. 3DS MAX

. MAYA

. Agisoft PhotoScan

o ContextCapture

A

G7 T = EHL BT SCRRUN T RS B #4E R 55

. Windows Server 2019 DataCenter 64bit
. Windows Server 2016 DataCenter 64bit
. Windows Server 2012 DataCenter 64bit

. Cent0S 8.1 64bit (HHFINZ AZ HIFBAEAL)

. Cent0S 8.2 64bit (HENZ AZ BRI AL

. Ubuntu Server 20.04 64bit (HRIXZE AZ BiRhiZAt)

VR & BRI SCRF I BARROR AT REBE A N, 1 DA & S bR SCRE I RO 9
G5 B = ML

G5 Bz EMLIET NVIDIA GRID 404k GPU BR, REWSHRAt T, T K
TAnidkee /1. G5 Bz LM H NVIDIA Tesla V100 PCIE GPU &, fEfgHr
DirectX. OpenGL. Vulkan #% 1, $&{it 2/4/8/16 GB VU & A7 A%, HigPERE Pixe
Rate: 176.6GPixel/s, Texture Rate: 441.6GTexel/s, Wi/ MATTZ %L 2%

H AL PR K .

AR vCPU WfE (GB)  GPU B (GB) Bk
gh. 2xlarge. 2. 1 8 16 V100-2Q 2 KVM

gh. 2xlarge. 2 8 32 V100-4Q 4 KVM
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K B IR vCPU

gb. 2xlarge. 8 8

gh. 4xlarge. 4 16

gh. 8xlarge. 4 32

G5 M = EHLTIRE LT T

o

REFR I8 5N fFRCEL N 1:4/1:2/1:8.
YRR I
DirectX 12,

OpenGL 4.5
Vulkan 1.0

WNFE (GB)

64

64

128

Direct2D, DirectX Video Acceleration

S FF CUDA #11 OpenCL.
SCEF Quadro vDWS REVE, Stk gk T S S ANk
S EF NVIDIA V100 GPU R,

SCREEIE I R -

AL GPU R R fLE (vGPU)

SEGLAIFANE 2 T UM [F) 0 F R AR o

GPU

V100-16Q

V100-8Q

V100-16Q

B (GB)

16

16

ERIMRE

KVM

KVM

KVM

(DXVA)

HE R G5 L5 = B AL A NVIDIA V100 GPU -REyA] X .
Al DR AL KA 16GB, 20 ¥4 4096 X 2160 1) I MG Ab 3 B8

WA RFEAFIE
G5 R = EHE A T BRI 5, i BHRIE G
B FAH GPU [ DirectX. OpenGL f# A inik At /7wl LME ] G5 B = FHL.
FH 1 B AL B AR A SR F R

. 3D AL, W
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. AutoCAD

. 3DS MAX

. MAYA

. Agisoft PhotoScan

o ContextCapture

i FH A0

G5 = ML AT SCRF AN MR R34 E R 4

. Windows Server 2016 Standard 64bit

. Windows Server 2012 Standard 64bit

. Cent0S 7.5 64bit

. Cent0S 7.6 64bit

. Ubuntu Server 16.04 64bit

G5s B = FEAM

G5s = FHLFET NVIDIA GRID FEHME GPU oA,  REMS HEAE 41 ) b 24 1) I
Wik AE /1. Ghs = EHUEH NVIDIA Tesla V100s PCIE GPU &k, BEmsSZHF
DirectX. OpenGL. Vulkan #%11, #2&4t 2/4/8/16 GB VYA B AFHAHE, FEiLPERE Pixe
Rate: 204.4GPixel/s, Texture Rate: 511.0GTexel/s, Wi/ MAT T R4 2%

BT AL PR 5K .

R A2 7R vCPU WP (GB)  GPU B (GB)  EHMLKE
ghs. 2xlarge. 2. 1 8 16 V100s—-2Q 2 KVM

ghs. 2xlarge. 2 8 32 V100s—4Q 4 KVM

ghs. 2xlarge. 8 8 64 V100s—-16Q 16 KVM

gbs. 4xlarge. 4 16 64 V100s—-8Q 8 KVM
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Ak 24 FR vCPU T (GB)  GPU BF (GB)  EBHMLER
ghs. 8xlarge. 4 32 128 V100s—-16Q 16 KVM
Ghbs = FEMLIIREUI T

. RhFE 2 SN FRCEE N 1:4/1:2/1:8,
. YRR R

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

. SCHF CUDA AT OpenCL.

. SCHF Quadro vDWS HPE, A B R SR AN .

. SZFF NVIDIA V100s GPU .

. SCHREEIE s S -

. Feft GPU A FEAUAL (vGPU)

. PEALFITANE 25 F AU [F () F i AR .

. HE R E G5s Bk 25 AL RI%EA NVIDIA V100s GPU REJATHIIX .
. Al DR AL KA 16GB, 20 ¥4 4096 X 2160 1) I MG Ab 3 B8
WA RHRAFIE

Gos M= FHLFEH TR IES 5, FlanEGES. =20 3D af#ifh. N
BAF I FAK A GPU (1) DirectX. OpenGL f# A i &8 /1Al LAE I G5s L = EHL.
FH 0 B AL B AR A SR PR R

. AutoCAD

. 3DS MAX

. MAYA

. Agisoft PhotoScan
o ContextCapture

i FH A0

Gos = ML RISCRF U N RAS I HRAE R S
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. Windows Server 2016 Standard 64bit
. Windows Server 2012 Standard 64bit
. CentOS 7.5 64bit

. CentOS 7.6 64bit

. Ubuntu Server 16.04 64bit

FoiE s 5 DL ST K R ARRRAS nT BERS AT HEON, 18 DU & SERRSCRF IR AR 9 it

G6 M= F: 41

G6 B 7= EHLHEET NVIDIA GRID EBRIML GPU H:A, f#F NVIDIA Tesla T4 GPU &
£, eSS EE DirectX. OpenGL. Vulkan $:, 32t 4/8 GB Wikt s, it
fit Pixe Rate: 101.8GPixel/s, Texture Rate: 254.4GTexel/s, ¥ EMNITH

BTV AL B K

R R vCPU  FF (GB) GPU
g6. xlarge. 4 4 16 T4-4Q
g6. 2xlarge. 4 8 32 T4-8Q
I FFREFIR

66 Mz EHLEEM T BB 5, BlinEHRIE S,

B (GB)  BHMLRA
4 KV
8 KV

. 3D AL, W

BAF A0 R GPU H) DirectX. OpenGL BEAFINIERE /AT LML G6 Bl = EHL. W

FH (0 B AL B AR A SR AR IR

. AutoCAD

. 3DS MAX

. MAYA

. Agisoft PhotoScan
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2R

ContextCapture

pl

66 B EHL AT SR R ARA R EAE R 4L

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

CentOS 7.6 64bit

Ubuntu Server 16.04 64bit

it PRI SCRF I BAR RS T RS A N, 18 LA & SERR SR A g
2.5. 2 HFHEINER = FE AL
2.5.2. 1 ABETHEER = EH
PAK1 B = ML

PAK1 Y A S TSR = EHUR A T8 AT HEEEFTIER Atlas 3001 pro flE-R,
[E 7= ARM 224 M CPU, MhE27E LA CPU BEIR, Sefpl el JC CPU 4rdty, Wi ks
IS, BT RIS CEED BUM, = ENL CPU/NAERCHE N 1: 4, E
TOEH TH RS . NAEF M 0OCR RGEHEE) 5.

RS HRE A
EFH Bk
CPU B2 ¥E GPU 68
=1 ¥E
Kunpeng 920  Atlas 70 TFLOPS 2} 4% & i
1.
PAK1 5250 (F4 3001 JE = 140
2. 4
2. 6GHz) pro TOPS INTS {4
KRS

35
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P 2%
B/ ‘
W GPURFE ‘ ek
EY] CPU B BEWE
3 eyt 8 (F
(Gbit/s)
PPS)
Huawei
Atlas
pakl. 4xlarge. 4 18 72 1%24G 18/11.5 240
3001
pro
Huawei
Atlas
pakl. 9xlarge. 4 36 144 2%24G 30/22.5 480
3001
pro
Huawei
Atlas
pakl. 18xlarge. 4 72 288 4%24G 47/45 960
3001
pro

B S

. CTyun0S 2.0.1 64 fir ARM fiit

. LT AL =y IR 55 w1 R4 V10 SPL 64 A ARM il

. GBS BRERIERG V20 64 K7 ARM iR

BV B BRI SRR I AR R AT B g A N, i A ] & SEBR SCRE IR AR
2.5.2. 2 BRLTHEIMER = 41

PCH1 B % F A

PCH1 Y5 RS THRE IR = BRI F Oy AT HEPRFTIE H) MLU370-S4 & =,
77 X86 ZEKEE CPU, FHZETE LA CPU BEIR, SEIfE G CPU §edt, el dtAT %
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BES =
VRS, BT oREIER (EE) A, =~ ENLE CPU/WNAFRCEL N 1. 4, w\])~

ZSCRLGE . S BB SRS N T REN T, FE B AT HERE

- SEIEE

TS
P _ _ BF
CPU R & BEEXIE B GPU Hge R it
£2FR HE
WE 10 &
Y 72 TFLOPS %
1. 2, B 10 i A 7Y
PCH1 7285 (3= 4 MLU370-S4 FEvF b 192 N
3. 4 SSD # &
2. 0GHz) TOPS INTS 144
10
T
WX 2%
B 5/ R
W GPUBFRHK ‘ ek
Z%) CPU B FHHEHE YN
y=a 7 wCH
(Gbit/s) )
PPS)
Cambricon
pchl. 4xlarge. 4 16 64 1%24G  18/11.5 200 8
MLU370 s4
Cambricon
pchl. 6xlarge. 4 24 96 1%24G  18/11.5 200 8
MLU370 s4
Cambricon
pchl. 9xlarge. 4 36 144 2%24G  30/22.5 400 16
MLU370 s4
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FYl CPU

pchl. 12xlarge. 4 48 192

pchl. 21xlarge. 3 84 252

XEFHBAR

® CTyunOS 2.0.1 64 fi7 ARM Jix
® Cent0S 7.8 64 fif

® KylinOS V10 SP1 64 fir

FoiE s 5 BRI SR N B ARRRCAS rT BERS AT HEON, 18 LU & SRR SCRF IR AR v

2. 6 3 F R il

GPU = EMUF N SRIE = TN —SRSEGIRRS . OREF 1 5 34 = EHLSC AR [R] B4

FHI PRl -

GPU Zx EHUAE T St DI REATAR S5 1 e LA AS R PR ], DA K o] W S8 O,

GPU B
#

Cambricon

MLU370 s4

Cambricon

MLU370 s4

FHVER TN Orran iR O b AR A

2.7 7= b M AT AT X

GPU = TN St MBI A I o] F XA S 3 = AL > i iEid

ATHIX

2.8 AN

38

B

3%24G

4%24G

BRWR/
HAET R
(Gbit/s)

30/22.5

47/45

kS

BOA
PPS)

400

800

> 77 i Hb s A

=

=

16
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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
WE2

GPU
CUDA
cuDNN
B

URC L
AKX

SSH 2%
FH*T

T4

KA FRES (Graphics Processing Unit) o AHEL CPU B A it 5

JEAIEE 2 (KL, TE A& T RTS8 55

NVIDIA # H R B AT TH 5200, #5 Bh {8 A NVIDIA GPU fift 58 2411
R AR

NVIDTA # H () F IR FE AR 2 N 45 1F) GPU s .

RO T IBITEPI R NGRS, WRERIERS. Wiateh 85 .

S AN LA B R B E D B

— gz A HE G SAAETT 2 B APIFIFAI AL SRR Linux 52491

— LAy K, AT DA 22 A AR AR S RN S EEAT HE YR

RN B RS R, R AR E B 7 EALE N = EHURGE, 5L
BLME 55 1) RS FRAER -

39



O x&5
WE2 4

— R SRPES” FE I BRAF it Ve g, AT DUFIAR SE Y R e it slm] 7 e A £ A
R

PR B 18] = BRI &0 S F, T & B WA 4.

B AE = (Virtual Private Cloud) . A=k Es. =i =~
PEE S~ E IR B . RV R LN 4530858 . VPC F & I DhRe s Bl

e MPREEH s B, OGS, E 22N ACL, &3
BEEHER . HIEHME AR TP AT 5 A .

3 TR

3. 1 A AT SR

Wz 7=

FAE AL H AT ST W SE R IATE B, & — R e, RISt 2R F A

W %% T

GPU == MU Ti: CPU. WAE. GPUKAIFIE L.
IR R T. FHEAE. A,

NP BRI i KN

ST A
S WS 2 LT SK AR R 2 9t 1 W U 33 1
IRITHL

S WS 2 LT SEA5 R 8 9 15 U35 1

3. 2 BTN
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https://www.ctyun.cn/document/10026730/10030897
https://www.ctyun.cn/document/10026730/10031065

O x&5
BERR

L RAT B — P RAE T S, 18 T 7R 2R R BT S AR E B
AR5 AR R FE T PR 2, BE45 Ak 55 75 KA SE PR DURA H A& i

Bk 77 K
— AR AT SRR, B AT B

e Bk I

® ~ENUKZRIH: CPU. WNAE. GPU
® AR AR E. (AR

LN B ot & TR D 1WA
KA

H B R A BISSHLALM -

FEnENUFIEIE, R EZhPAT 7 RHLERME BB IEISHUNTTTE R
= FEHLFRHUIRES AU CPU. NAF GPU. AP, HAb SCHR TR
LT,

FiTt 2025 £ 1 ASEEANIZRTE, DIAEEENNE, 2 JERAmT RN

> AR R = TN, AR T A P AR SR S R R B R

%

% BT SRV
2

W AR HE

W =
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O X8

%
Q BT SRR
&
¥
#l
BRI EEN. HEEEN, ARAY
o I
% gfﬁgggEg@; FFE GPU ZEHL, M54 RIS R 3
Az, s, b BEERL BT 23, L6, T
x %ﬁ/%ﬂémﬁﬁ# 20, ®UX 41, b 2. Kyb 42, VHE 1.
oo FEE 5. MR 2. P9% T, KJR 4. FEH 4,
e HO 5. M 7. VPRI 3, Hofl
1 ST

> ERAHA R & EHL, SRR TH O B LA B3R (CPUL A7 ASHBAED,
HAERHUIR I 2R B0 2= FHLSEBR 42 & vt 2 -

RHUER P LG SCRFBIR
HiE R I BRSO B EL IR 2R ol
SESY

Jea IS S 2 A 3% (A BN L ENLBRI TG T 9%, WnfE 2 XhLee /1, 78
BRI BRI 5 S RF, WER Az ae /s )RR B AT DI, Bl ST
B, HHATIE KL
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BES =
FRFET A RN, 2T 2 i) st = AL EH FALE, A Be2 K B R A

AT B ENEBILIELEE B3 TR, BERYE B Sk 55 E L,
J I R H LY 55 SRS

izl

o EENA, ZEHLICPU, WAE. GPU MBI L%, FABR M
KBRS T
o ZLNUMIRIE, SERLEEY, SRR,

W R %
WP I BUR S, WK BIRfE, RGUR = H NI INER R 2 4

SERE /B FIFN

® MR BT WRAR. FEAE. BALE.

® FAERIIIEAM: HH P FRERINE, 2KRE L IRFEERIER.

® REUAEMA: PR REAE 100 76, BANE LS 5T T A 7 8 B
U1 RN, SKIE 1 UCREA LI .

® JKURBEA: RS, SR KIE 1 IROR SRR

® GIEAEGEA: MM S ENHEBE, SRHKIE TR SGE A

.3IMER
I s LRt A G5
Uk
HE BF EBfF EBFfF #BEGo _
AR vCPU G/

(GB) (GB) REL /PED
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Hr&
WE BF EBF EBFf #EGE B
AR vCPU 75/
(GB) (GB) ¥ R#E  //ED)

A

gh. 2xlarge. 2 8 32 4 1/8 V100 5.48 2632
gh. 4xlarge. 4 16 64 8 1/4 V100 10. 97 5263
gb. 2xlarge. 2. 1 8 16 2 1/16 V100 2.74 1316
gh. 2xlarge. 8 8 64 16 1/2 V100 16. 44 7890
gh. 8xlarge. 4 32 128 16 1/2 V100 21.93 10527
KB s 2L Al 2 Ghs

& Hrik

N BF EBFf EBF B B
P 22 FR vCPU Gt/ 7o/
(GB) (GB) % B iy

ZN: DN =D
gbs. 2xlarge. 2 8 32 4 1/8 V100S 5.48 2632
ghs. 4xlarge. 4 16 64 8 1/4 V100S 10. 97 5263
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P
A4 TR vCPU
(GB)
ghs. 2xlarge. 2. 1 8 16
ghs. 2xlarge. 8 8 64
gbs. 8xlarge. 4 32 128
KB s 2L A Y G6
P
R 22 PR vCPU
(GB)
gb. xlarge. 4 4 16
gb. 2xlarge. 4 8 32
KIE s 2Ll A G7

B
(GB)

2

16

16

B
(GB)

45

BF
#

1/16

1/2

1/2

2R
#

1/4

1/2

B
(7&/
)

V100S 2.74

V100S 16. 44

V100S 21.93

S
iy

RE

T4

T4

#% (u/
ZN:ip)

2. 445

5. 053

Hrig
(Je/
=D

1316

7890

10527

g o/
=D

1173. 65

2425. 56
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A BF EBF EBF ®EGY B Gu/

AR AL FR vCPU
(GB) GB) # RA PDED =D
g7.2xlarge.4 8 32 6 1/4 A10 4.24 2033. 34
o7. 4xlarge. 4 16 64 12 1/2  Al0 8. 48 4066. 68
o7.8xlarge. 4 32 128 24 1 A10 16. 96 8133. 36
THE NI p2v
S _ _
NE BF Ef #¥E Go ik o/
A% 44 R vCPU 3
(GB) (GB) RE //ED A
b1
p2v. 4xlarge.8 16 128 32 1 V100  32.87 15780
p2v. 8xlarge.8 = 32 256 64 2 V100  65.75 31559
p2v. 2xlarge. 4 8 32 32 1 V100 15. 37 7377.8
p2v. 4xlarge. 4 16 64 64 2 V100  30.74 14755. 6
p2v. 8xlarge. 4 32 128 128 4 V100  61.48 29511. 2
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THEINER P2Vs

R 247K

p2vs. 4xlarge. 8
p2vs. 8xlarge. 8
p2vs. 2xlarge. 4
p2vs. 4xlarge. 4

p2vs. 8xlarge. 4

THE &R P12

p L E S

pi2. 2xlarge. 4

NFF
vCPU
(GB)
16 128
32 256
8 32
16 64
32 128
NFF
vCPU
(GB)
8 32

B
(GB)

32

64

32

64

128

BfF
(GB)

16

47

S

<

<

BRE #HFEOCT
i) //NEE)
V100S  32.87
V100S  65.75
V100S  15.37
V100S  30.74
V100S  61.48
B %% O/
KA /MR

T4 7.32

i Go/
=D,

15780

31559

7377. 8

14755. 6

29511. 2

kg Cu
/R

3515
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p L E S

pi2. 4xlarge. 4

pi2. 8xlarge. 4

TR

i
-
—
-3

R 247K

pi7. 4xlarge. 4

pi7. 8xlarge. 4

pi7. 16xlarge. 4

&g 7 P8A

vCPU

vCPU

16

32

64

N7
(GB)

64

128

N7
(GB)

64

128

256

B
(GB)

32

64

(GB)

24

48

96

48

7 KO

Sl

<

BF
RE

T4

T4

RH

A10

A10

A10

#& v/

/INEF)

14. 65

29. 30

% Ou
D)

9.27

18. 53

37.05

kg Cu
/R

7030

14060

g Go/
=D,

4447. 43

8894. 85

17789. 69
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\TA % _
N7 B EF o o/
SR vCPU + (Jo/
(GB) (GB) v
e /N
p8a. 6xlarge. 4 24 96 40 1 A100  21.3 10229. 09
p8a. 12xlarge. 4 48 192 80 2 A100  42.6 20458. 17
p8a. 24xlarge. 4 96 384 160 4 A100  85.2 40916. 34
THSEInE A PAK1
\TA BmH _
N7 B EF ok G/
SR vCPU + o/
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F=ER2EEL | Data Center / Tesla v |
F=EREF: | A-Series v
F=EAZEE: | NVIDIA A100 v
BIEESE: | Linux 64-bit v
CUDA Toolkit: | 11.4 - |
iBE: | Chinese (Simplified) v

2. MR, EFE TSR, SR

Data Center Driver For Linux X64

B 470.199.02
A 2023.6.26

T F Linux 64-bit

CUDA Toolkit: 11.4

A= Chinese (Simplified)
K 260.6 MB

2HES AEREEE HipES

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

3R N B IR BN 22 0 _EAR B BN, AT PA T i &, R 2 BN AT BUR o
i, XS4 NVIDTA-Linux-—x86_64-470. 199. 02. run #IIHATELR .
chmod +x NVIDIA-Linux—x86 64-470.199. 02. run

4. 7% kernel-devel. gee 4, 732 kernel—devel FuASZEE R N AZ AR 35— 2o
sudo yum install -y gcc kernel-devel

R TEEAMBAN yun T, AN yun JEEENT .

% AZ BRI yum AR

http://169. 254. 169. 253:10080/gpu/NVIDIAToolkit/depend/kernel-devel-$
(uname—r) . rpm

http://169. 254. 169. 253:10080/gpu/NVIDIAToolkit/depend/kernel-headers—

$ (uname -1).rpm
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QO X&# T

E2 AZ FHUEIH N yum T EARK S

http://100. 126. 0. 130:10080/gpu/NVIDIAToolkit/depend/kernel—devel—$ (un
ame —T).rpm

http://100. 126. 0. 130:10080/gpu/NVIDIAToolkit/depend/kernel-headers—$ (

uname:-Tr). rpm

5. PATLA N, IBATIRBN 228 Fr, I dnidtar Ja 8aiAk .

sudo sh NVIDIA-Linux—x86 64-418. 126. 02. run ——disable—nouveau

—kernel-source—path=/usr/src/kernels/$ (uname -r)
ZAGERUE, AT L i 34T RAIE .

nvidia—smi

ik [EE SSROUT B R GPU (502, T3 W X 5h 22 e ple 2

root@linux-c/7-sz- 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
| GPU Name Persistence-M| Bus-Id

| Fan Temp Perf Pwr:Usage/Cap| Memory-Usage

Volatile Uncorr. ECC
GPU-Util Compute M.

© NVIDIA A100-PCI... Off | 00000000:00:07.0 Off
| N/A 32C PO 39W / 250W | OMiB / 40536MiB

Default
Disabled

——+t——— +

| Processes:
GPU GI GPU Memory
ID Usage

7. (A3 GPU BKBNIT & A AR

Persistence-M(Persistence Mode) &—NF F' o] ¥ B (1 SR BN L7 S M IR 3
A AR S, BIERCE TS BII%  d,  NVIDIA SXENARE P 2 RIF I EOIR
A& o IXRE AT U ORRE T bl 5 3 47 WO 0 B FH AR 7 (19140 CUDA. A2 5°) AH 5 ) 3
NFEFINEIEIR, [FI 98D GPU = EHLFR A B R A

cd /usr/share/doc/NVIDIA_GLX-1. 0/samples

bunzip2 nvidia—persistenced—init. tar. bz2

tar xvf nvidia-persistenced-init. tarcd nvidia—persistenced-init && sh

install. sh —u root
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. . Ubuntu ¥1E RS WKBhZ%E
L NERIIKAN . 7R NVIDIA BXED R W, GeBEXT B GPU 5. #efE R4 A0
CUDA Toolkit A G, #EAT F#EL, ACLL A100 ~F, W FEFR.

NVIDIA JXzHFERF Tk
ETANTHAIERHTERE, $HE8 NVIDIA =RlESIENBE, -
522584 | Data Center / Tesla v/
=RES: [ A-Series =i
F=EAZHE: | NVIDIA A100 v
BMERSE: | Linux 64-bit v
CUDA Toolkit: | 11.4 o
iEE: | Chinese (Simplified) v

2. MR, EBE RIS, S N
Data Center Driver For Linux X64

RS 470.199.02
AHHE: 2023.6.26

L F 3 Linux 64-bit

CUDA Toolkit: 11.4

B Chinese (Simplified)
)’ 7.8 260.6 MB

BHES FRESNE HigEzS

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

3. R N BB 23 0 EAR B N, AT BT &, X2 WA AT R o
i, XS4 NVIDIA-Linux-x86_64-470. 199. 02. run R IIHATEUR .
chmod +x NVIDIA-Linux-x86_64-470. 199. 02. run
4. ‘% gee Ml linux—kernel-headers.
sudo apt—get install gcc linux—kernel-headers
5. JATUA T n4, ISATUREN ARy, IR AT o 84T .
sudo sh NVIDIA-Linux—x86 64-418. 126. 02. run ——disable—nouveau
6. A SE e, AT AN i 2 34T IS E .
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=2 —
ARG
nvidia—smi

R [EE BRI B GPU 58, W B RS 226 BT

[root@linux-c77-5z-200908 ~]# nvidia-smi
ed Mar 2 09:36:25 2022

NVIDIA-SMI 470.82.01 Driver Version: 470.82.01 CUDA Version: 11.4

............................... s 0 o o O e s s o
Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC

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

© NVIDIA Al00-PCI... Off | 00000000:00:07.0 Off |
N/A 32C PO 39W / 250w | OMiB / 40536MiB |

Processes:
GPU GI PID Type Process name GPU Memory
Usage

No running processes found

7. (AT3E) GPU BRBHIF 8 R AR

Persistence-M(Persistence Mode) f&—/"H /= W & B RS FE 7 J@ M AR E
SRR AR S, BIMEARCA TS BN % S 0, NVIDIA BRENAE 2 RIF I EOIR
A o XAE AT DB R B2 M3/ 55 3 AT AR B2 AR 7 (18 CUDA F2/5°) AH 2R 1 KK
NFEFINERAER, AR GPU 2= s il J Y R 2

cd /usr/share/doc/NVIDIA_GLX-1. 0/samples

bunzip2 nvidia—persistenced—init. tar. bz2

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

= . Windows #:1F RG] %%

1 NEST MRS . 7F 2z FEHLPI V5 ) NVIDIA ZXah RECE I, Xt B GPU AL 5
#/E R G0 CUDA Toolkit WA G, AT T#EL, AL A100 N, 40~ E PR,
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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

2. MR, EFE TSR, SR

Data Center Driver For Windows

R 514,08 WHaL

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

B=: Chinese (Simplified)
XA 637.38 MB

LHhES Pl k3010t RS

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

3. ATIF N BN AL 7 TR (K SO, Wy 2228 SO IF o 225, Fa i B3R
LRI P AR IE T R GPU = F L.
4. EHGERG EE VRGBT, SR T MR R IR 23 T .
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O x&5

M DT

|

] == NVIDIA A100-PCIE-40GB BiE x
) EfEA) EF(V) EEI(H)

BaEs ==
oo o B Bm B Exd el

v & Windows-2016-datacenter ‘ NVIDIA A100-PCIE-40GB
> =@ IDE ATA/ATAP| &8I58 ’
b EAEIETIRER
> Gy THERSIE BAEFREE: NVIDIA
> = FTEIRAFY BN 2022/1/28
> @ #0 (COM I LPT)
> H HEA EaEFRE: 30.0.15.1165
> I e nFEEE: Microsoft Windows Hardware
> g5 Compatibility Publisher

v AEFENEE
iy HID Button over Interrupt Drivi l Iﬁmﬁmggm ! EEEFENEETHEREE,
) USB BNEE
> () B IEGEhE
» § EESCEEEsE

EFENEEE).. AEMEEEFENEERE.

MBERETEENEFHEN  WEES

> EEEE BEMEFR)...
: g gﬁnﬁ ERes LisTs s,
> e P-4
M i ' = - z
@ Microsoft EX S5 ‘ =AD BEfERE.
3@ NVIDIA A100-PCIE-40GB _
| 2B DEETRSER.

BE Blig

4. 6. 3 %% GRID K3

S H PI7/P2V/P2VS/PI12 X JUFITHEINIE Y GPU = EHLHAE BIE BUR AL FR I, v]

DUEFETIRE T GRID ISR 4515, & CABRGA R 2 EIIFR, BT EiT

] NVIDIA s HARHERG ) License, JFERE License MRES#SAIZ%E GRID

driver,

— . Hi# license

1. fTHF https://enterpriseproductregistration. nvidia. com/?LicType=EVAL
&ProductFami ly=vGPU, JEMIKS FEHIE license,

2. FflEId f5, SippREmEE, SRS 3T 8 5t

3. 4TJF https://nvid. nvidia. com, ¥AKS IS, #EN “Dashboard” T,

LUNNEE
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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
[3 VIRTUAL GROUPS m
&8 USER MANAGEMENT

& SOFTWARE DOWNLOADS

BE EVENTS

B Leases
LICENSE SERVERS
[l SERVICE INSTANCES

«f APIKEYS

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

2 EMAIL ALERTS

€& SUPPORT
= Expired Pending install “ Neverlogged in

Unbound

Manage Manage

= BHETR

1. Ve 2E M SR F ) SOFTWARE DOWNLOADS, HEA  “Software Downloads” T
(i

P EHTH NVIDTA Virtual GPU SoftWare RA, ASCLL GRID 11.13 AN
Bl R R

| e

PATRORM: PUATFORMVERSION  PRODUCT VERSION escRwnon RELEASE DATE

s sisnace T s spnan

H

2. 0l — BB = TN, 1EN License RS2, F/MAM 4 ¥, 86 WAE, 506G
ik

W DUIIAT Ul Non-Driver—downloads, HifiFs F#) License Server #ff.
A BAR#E 2023. 04 Legacy License Server (Flexera) 2023.04 for Windows
N, R ERTR:
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. T———
mmmmmm - 5
10 | |downioads per page

3. %% License Server #{FzdE2 LR 2 QIR = FN, TEHIES L
https://docs. nvidia. com/grid/1s/2023. 04/grid-1license—server-user—guid
e/index. html o fESERCEH)GHMZ License ARF5aAxHT MAC Hbdik.
A R/ STAA ) LICENSE SERVERS, HEA  “License Servers” Ti[fi.
EHE ] “Create License Server” & A IEEMHIAE BFNHH License
Server. HH MAC Address WHHEE BIE 3 JKAUW License rd5#s MAC il

@ANVIDIA LICENSING APPLICATION HL W vangasSchinatelecom. ] & logout

License Servers @ v

View hcense Telecom { Group Ching
a8 Chcking on & row will display the related server features. diking on the server name wil display the full server detats.
LIST SERVERS
B STATUS ENVIRONMENT PENDING INSTALL LEASING MODE MIGRATION STATUS.
| i NETV M =
| Y Search license servers updated = FFE2TN
D
NAME 7 FAMILY 7 ‘SERVICE INSTANCE
&
i > -1 GoU hrha-1 & (Cous) Action
> 1B wanggang2 dis 2023083 ] DEFAULT_2023.09-01_03:1137 [ On-prami Actions
i
veet Wiy test-cls- 20230818 & (Cloud) "
B > GP iy 1s-20230818 Action:
| = > Bo vGPU DEFAULT_2023.07-12_01:24:11 (51 (Onprem) Actions
10 | license servers per page S —

@ @ A @0 @75%

5. 1F select feature FIEFELI N 1icense FE & .
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https://docs.nvidia.com/grid/ls/2023.04/grid-license-server-user-guide/index.html

o Cran oo G2 488 Coue Compvtng st (32911 KGR ks

N P rr——

Avnams AvoED

6. IhIN)G, AIfE “License Servers” THEEMAZ License R 211
RS, WEHEM License i HAR A,
7.1%%f action—>download F#H Fi% License Server ff License FHCAE.

- B
- . — [ —
— =
= ~ e
[l ] o
s acte
= e
=
= bore

=. PBHE License R% %S
1. f#if] License R%5#87iln License BIIEHIEG:
http://localhost:8080/1licservers

2. 1EFEEM] License Server #:HH] License Management, JFS A License X

4
3. %E#E Licensed Feature Usage, BFAERAEE. W NE~:

Licensed Feature Usage

Featurss

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

Available

sorpare 1 )

Total number of records: ¥

B Aboel
b Satiingg

V. %3 GRID Driver
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http://localhost:8080/licserver

O x5
LSRR Al — et & miE A GPU = F M.
2. %% GRID Driver Z3EfEfr, B2z NVIDIA vGPU for Windows IRZNAESF .
T 258y e e M meon se e 2%, N B s

NVIDIA =R

nwviDilAa

NVIDIA 22412/ .58 Ak

BiF Rz Eri

N 2.36.0 =

2, FEH S E -
E =

3. FJ3 GPU = LML

4 R JE, FESTATHFTIF NVIDIA 426 AR, @SBVl ->EEVFaE, AR
[iff) server ip Ml port, BCE License RZ#%H 1P HuhbAnsg 05, i
License RZ#M 1P Mk wl LAt s, DA 15 S B AT RCRS . 5 5%
fJE, s, SRS EE GPU & F L.

5. 8L FECE, GPU = ENLEIATIa4T BIE BG AL BEAR Y

4.7 ¥k NVIDIA IRZ)
4,7.1 H# Tesla WKz}

HREER
TEE: GPU = LN 1 AHSRIRBN A AT DAL H (8 o 2R A4 A1 27 Al J A 5 2
EFHATINEY, 15550 23 S S S AR A A AR g A DL BC R IE R SR 5l , 75
P GPU = TN 2225 1) 3R Bl AN UL e 1T ad RV 55 7012 1E 3 3R 4T 19 XURS:
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https://wwwgray.ctyun.cn/document/10029787/10129736
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& w0

7 Windows #AE R G HHIER Tesla I3

DL 24 LLERME 2488 Windows Server 2019 ) GPU 80 # 25 4L P17 Jyfil.
1B d L.

2. W MM MBS FNER” , EF “HE > MR .

3. JREL GPU == EMLEE S . VNC 77 B 3% GPU = AL, 7 AL %a5, SREHER

F VNC 7 &% .
4 R FENBNERAS, EFEH b GPU = ML, XN “#E” 5T, s “mfE
%ﬁ%v .

5. (AIik) R F i~ “Press CTRLAALT+DELETE to log on” , ifHiiimfe
BSREAEI A EH “Send CtrlAltDel” $eAllidiT &5,
6. RAE LML, HI CPU = FALHI B & 5% .

7. ¥k Windows %ﬁ&?ﬁau@ﬁ, By

8. fEFE AR, Wk “FEF > BT .

9. it TR EIELT) GPU BRZ), SRJE s “EER/ S U) 7 .

10. 7E3 H R EVEAR PR IEAE R, il “EIE () 7 .

11 B s, Sy <9 EEPFEZIR) 7 o BETHE, W GPU IRE) O EIEUK
Ty

£ Linux #1E R G Tesla WKz

IR ELEQEE GPU = ML B3l %%E T Tesla J3h, M Tesla IXaNIKEIHR 7 Eik
Bl run 222 REIE TR . P Driver 470.161.03. CUDA 11.4.1 Jyfi, H
AR AR .

L AT LA R a4, #14 GPU IK3) .

sudo /usr/bin/nvidia-uninstall

2. PATLL T4, #1%k CUDA.

sudo /usr/local/cuda/bin/cuda—uninstaller

sudo rm —rf /usr/local/cuda-11.4
14 BH
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& w0

ANIE] CUDA WieAs, #E & & A REAFEZE A, R AR#KH] cuda—uninstaller XA,
5 3/usr/local/cuda/bin/ B N &EFH £ G AFE uninstall cuda FF LS.
WmEA, MW¥KaSHH cuda—uninstaller B#H iz M4 . 3. PFATLL R s,
S

sudo reboot

4.7. 2 #1E, GRID IK3)

BERER

TR GPU = ENLL AL T A RDR BN A R LAIEH A8 ot SR DR 3 o J 8] 5 22
EHCAHTIREY, 155540 1 2o 38 5 S S AR A AR R GEAH DL RC I IERA SR 5), 5
2 GPU 2= F A5 22 2 ¥ 3R B AN DL T a8 ol 5% T v 16 8 AT R XU

1E Windows #/E & 4t #EI1F GRID HX3)

DL A LLERME 2988 Windows2019-DataCenter—GRID13. 2 () GPU H 4 ik 7l =
FHLPI7 M5l

1. BRI G

2. By “LAMSHAO MR, wf R > MR TN .

3. 3RHL GPU = EMLE RS . NC 77 B GPU = AU, & CmdLs, REFR

F VNC 77 &% .
4 AR FENBNERAS, EFEH b GPU = ML, XN “#AE” 5T, s “mfE

5. (AIik) R F i~ “Press CTRLAALTHDELETE to log on” , ifHiiimfe
BSREETI A EH “Send CtrlAltDel” $eAHlidiT &5,
6. RAE T, HI CPU = FEAHLHI B & 5% .

7. ¥ Windows st R o VB, ik “mmlihe” .

8. R, T TR > EAREE .

0. 4t S BRI GPU BREh, WAJF ek “ BV H ik (1) 7

10, ZE3H H AR A EE R, W “EaR W) 7

BEGEUE, M <D ERE A R) 7 . SRR, T GPU S BRI
7E Linux #/E R4 HI# GRID IX3)
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& w0

PAT AT A 4 E 3L GRID BR)y, FHARHE IR € A .

L AT N a4, EEERE)

sudo nvidia-uninstall

2. YRGR AWM IEE, WREREHRESN X screen IACE AR, #ILE
TRFFERINZE TR NO, 4R 5 34 0] 22k

BLEH

ANTEEEAE R G0 R B 5 P 25 P REAEE B o0 2200 A8 R TR AR B Bk 25 3 s B vl
3. MRS R MMEEN, RREROTEMR. £ “0K” , RIGHEEEH.

4. 8 2l %% NVIDIA BXZ))
WRIKARAR CAEH T YAk, 80E 23 7RISR A 52 GPU

SEBITEIRAE R, ) DAL 8 2 A 9K Eh 2R P R B 17730, 58 NVIDTA
WRB I T2mFELR

BB HIF NVIDIA X35}

WRYEF E B IR A, kX R HR A -

IXBhHRA HE R
Tesla 4Xz) %K Tesla R3]
GRID Bz E1#% GRID K Z)

S|, %% NVIDIA IK3)
R 75 22 B IR AN R G, RS R A
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O x&5

WEIRE BIERSE I

% W, 22355 Tesla K5 18
Windows #:1F R4t

3 #AE
Tesla ZKXz)
2 W20 Tesla YKo D IR
Linux #1/E R4 ‘
1 BB 98 2 #4E
2239 GRID IRZ)
GRID 3£} Windows #fFE R

BUZEC 4% GRID ZREN 1 GPU
= FH

TR ONRAOR GPU SEGI R IEH M, 72 B8 2223 GRID UK, Mahai2 e 5 H Al
R EARVEECH GRID BXBIRRAS o R 22 B85 TR ARAS A GRID BRBIRRAS, H5 /™ B
SEEIRTERE, H 2B SBEGIIEIERFIET.
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O x&5

5. H . 1 iR
5.17F%#%
ERXFHRIAN ERE?

FH P RTAE 9 B o0 50 Y0 DT 1 B 62 B T PR AR T, A S P AR TR T T B AR T
RO RIE SRR

GPU ZENREH T, RIEBUEH, HEATR?

&R LAE GPU = ENLAER L, i — AN B A GPU = 1ML, BikpR B B2
AT BEATSEAT . VEAIIE S WL .

GPU = XN B MG LR T, SHIUTAER?

AR IR ST, IS RIEN CPU = MG VA ERME . d UG R P47 F3h 8t
P, HNEI 15 K5 HHn st 255

RTIK 7 SRB Ui B

HER S N RA TR R TS, RVFTER S RN B TR A&
S RS T EA P, JURE 100 JCAREIREL, R IRILII&HUNIK 4
B 100 WZEME. FEAES AR

Fl—& GPU = ENRRE F N SRR3R 2

AFTLL. [Fl—& GPU = EHL R Geik £t —Apit 28070, JoiE RN L $E.

(R FZ T T 571K GPU = AL AT LA LS 3 2, B J8 T 98 (%) GPU = 131
J5 T ARG Ayt i 3

. TR O R T 9

R R AT AR, 1% GPU = ENLHSERR T IS 11 2%, AT DABE IR 38 /
B GPU = FE M.

A SR TR EAIE Y 2410 GPU = AL, 7T LUK % I SK 1) GPU = AL 960 1
THIREE, I

. AL T SR o e w9k

AL JE IR A A, v B S A A B, I T AT A SRR A R 3

=N
Ro
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O x&c
USRI T B R 7 3, %08 GPU = NI SERRAE AR 2%, T LUK
ST B 7 S A T 9 o (ERTETE R A MR ot T B, LR
PR B, Fed B P U4 S 2Rk
GPU = EHLKRH G kST 371G ?
GPU 2= FENLRHG 2 5T AR v 5% 77 U], 1A BT AN
. AR AR BEE — AT 9%, B A i A
. fE i IR TR0 GPU = EMLCHLE, FEREBEIR (L vCPU.
WAE) ATHak, HRGE WA EH.  wa e e, o
MRS, PP TP AW RESE, & EE R R ER R .
H AT GPU = ENEWIERS, KRS EAI?
BPERB BTG5 G, WSEAT KIS AT 8 R s, R 3R o a5 1k
FRATE ISR IR, e RIBME M R . B BUE R PO T F a8 ok,
BMENA 16 KI5, FEGETE GPU = N B kR . GPU 2= LB UK 4
BETL o
M GPU = N IR RS 5, F P nl @ i 82 9 sk 7e (e R AR R, K GPU = &
HLIE R .
RGREE N GPU = ENLARVFEEZR . BEBR: S4B GPU = EHIA
BERELIETT, ARBHM AW GPU = FHLAT LURIT .
. PURRA T PRI  R BV R, 2 S BUE LSS b
. PURMARURET . BRI ARRR IR B, (R B AATR A IR % .
. PRURRETBOS . BRUKE AR, AF A TE TR UR R 1B R e b, B e 4k
ST
WfATIBIT GPU = EHL?
RS ELRIT GPU = £, TEMFERE L 7T RITCHEBIBRKM
. VIR R I 7 R, ARATI 7 R AEPAT IS ST B I LA
BEPAT IETT #1E
. M T BT H M & SEF IR EANE B, GPU = ML E Bk ik
DRI, E R VT AV 1 e e % AR
. AT GPU = EHA CHRBIT . VRANES ISR
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QD x8E
5. 2 #AEK
R RGBT AL 2
BB R, TSR TR RGN, 14 N R ATESS AT
ANTHESE, IR 5 2l 55 T S AT, W A T P50 T M Rz
ST AR
T RAEEHIN, BT
MR AR TEO I, AT ASTEIE A B SIR BRE SO AT RS, 5
U RS S R R S
AR A,
2. 1EFE “Internet &I .
3. Mk “uch” T
4. By “Internet” .
5. IR AR RN e LT, Bl WA B, R BRI
Y5,
6. WA AR, e IR sh 7 R, i <R B
7. M4 A
805 “HAFTIL I AT Z B BUTIAN ActiveX B ILIFIITIIA " BE
“GR
0. it “WiE”
AT A AR P A B PSS T 8K BB 4 A AT Ak
RAIEI GPU = EHR R — T2
T AT DL R SR, FIFLL GPU 2 R HLR TR ZE— T, 524t fokashl,
T LAE IR 2 0 G — SR AN T, 7Pl 4 AT B B s 2 T TP
eI, (L T 0 00 B3 B R DAL 25 0 B FEL Y o [ 0 4 P Bk A
i, [ VPC R T2 R T T B R B S VA 2, T T
o B3 B 2 LA (T 05 7 I B K AT 7 PR R 2 0, T R
REET 1 D2 E THEIME RS2
AT, GPU 2 HLCHE 2 bl R G (AT DL A 3 U A RIS, AT |
ARG, RS ERAER G, S TR RS
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O x&c

At Windows BAE RGN X HF DirectX FINEE?
T Windows H 7 IZFE%ER: (RDP) BhA & FEASFE DirectX. OpenGL 254
TR B, BT E AT 28 TightNC RS ANE i, B e S # PCOTP.
XenDesktop HDX 3D £ P (R e R 1 42 25 F i o
WA 7E GPU = NG &8 M = NI A5 EE 2
GPU = ENLFR GPU fid e /141, @ afrt = FHUE AR —5. F—2ZaHN
[¥] GPU 2= E ML 25 N (R BRI Y I EL3i, TG R0l B
AT B 22 WL SAT RS R 2 15 SRR T GPU 2= E WL S A e 2
HRTA SR Z I RE . 0S8 75 48 ] GPU I SE GPU 2 HLEL GPU 413
WA E ) GPU BEHIHEAE R ?

WA GPU = M2 %E T Linux #4E R4, A AHAT A2 nvidia—smi,
i GPU &R ITEANE B .

R GPU = ML ZE%E T Windows #4E RS0, 0T DLFE R 4% B B A vh
& GPU B RITEANE R .
Rt AWK GPU mEHE, T4 nvidia-—smi RAF] GPU BF?
MIEAT A4 nvidia—smi ToIEFRF] GPU BRI, 0% 2 i T 4 R i o 22 2
NVIDTA BR3f. 175 MR 4 1 FT I S5 () GPU 2 FE AL A IR 08 438 ok 17 (R 4 511 ok 22 2
Xz, ¥EZ W NVIDIA K5l 4e48 4]
GPU EFE IR MR = ENFE R AWK ?
B i Bt 8 2= EALF 6 GRID 3R3), 6% = FEHLIN GRID Ik ) O Wi fE 5 R
dr, TR H %A,
Rt 4 8UE GPU = EHLREFEH CUDA fii A5 236 58 S B E B CUDA iUAA
e
EHAT A4 nvidia—smi 2 2K CUDA FRAREE &I GPU = EHLAEHE LRI
CUDA A, FEARE LA GPU = EHLA LB CUDA RRAS
WNAFREY GRID License?
U FARASE T ()2 B IR Bl Y GPU = 4L, Qi 549 i) it fig GRID 33 Pl
FEAILEMG S, FFRL& T license KL, THEEAT 2.
AN SRS A R T IR A GPU 2= AL, 5 BEIWSLTRE T GRID IR AN AU S i K
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& w0

i
H AR 7> BE I SCHF T GRID BRBN AU e Btk HAl BRIt 75 B AE Fah g

IXBhIFHEE license sever, ig2 M Z23% GRID Xzl .
5.3 BHR
REETH GPU = EHLHACE D ?

AL, PELT GPU = AR FC #1172 WAZ T .
Windows GPU =EHLF K cloudbase-init Mk A2
Windows GPU zEHLF I cloudbase-init MK/ Cloudbase-Tnit fUHEFEFEH
WEIK T, T3 USRS R SREOTEAE AT A ORI & o an S B
WK, SRS G AR TRE, BB MIFRIK . R E
FFEE. MR ILIK P 8 #13, Cloudbase-Init ARFEFLR, £ SBUHM GPU &%
HLEIEER Windows FAH BEAGR T AL BLIIHT = ENHTAEA I B 8 XS BN RN
GPU = EHEA A RHMBEBENTFERA ?
MRS B B RGH ORI E, # BT GPU = M. fEGIE GPU
= EN, BT RERM AR T EDVFRE, prClSE RS R AIHE k5 A4 1 & 2
BIEE ) GPU = F ML
U KB AT #JE GPU 2= EALTT- 38 SR I ¢ [ R 2
— % 3 4l N RIAT L), AnSRAES M JGVE B Y, IR T, Bk
PPN HERR R . JTE GPU = T W R ek A kR, 8w UL #EI0H T
B, RRSMOR SR ACEE, KT B gk AR SR
GPUZENERE, EWBRATABEEIE R ZEN HENAE?
LA Cent0S 7 #1E RGLH GPU = EHL MBI
1. %3 Linux GPU = F#l, &FH “cloud-init” HIACE M.
2. 5 # “/etc/cloud/cloud. cfg” A4 “update hostname” &7 #{yERE B
MR G SREAE B R ECE I ER, B RS “—update hostname” i
)
BLEH

“update hostname” F/RTHREFH, “cloud-init” #LFFHENLL .
Mg E)S GPU = FEML?
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& w0

IR GPU 2= E AL
1 BSRRE 0.
2. 35 GPU = FHLFTTE M X 42k
3R “UHE > WMERTHL .
4.3 EH AR GPU = EHL, FFREHRAE"ZINWEL > MR,
H )i GPU = EHL:
HRRBE DR
2. 4% GPU = M LPAE 1) X35
3. U > MM .
4.3 HAR GPU = EHL, FFHE" "SI T L > HRF7,
HZ GPU = EHVEBIRIETE 2 WE B GPU = T4,
I EBRAE RGN BT GPU = E NG ?
Windows GPU z=XEHL
1. &3¢ Windows GPU z FHL.
2. fF PSR “WintR” FTHF “I847” VLT
3. INET AT “omd” FTIFAATE O .
4. PATLL R a4, B0,
net user Administrator H7ZHE
Linux GPU =EAHL
1. A root F &5 Linux GPU == EHL
2. PATLL R4, EHE root M #745
passwd
RAE RGBSR, MAF D,
RGN R ENRAG BN, RN HEE R

passwd: all authentication tokens updates successfully

HE
WA N EIES N B2 BN LD 2 R4S S
5.4 FFR

Y FF Cloud-init Rtk GPU = EH B R RME A T1?
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& w0

A Cloud—init HFPEM) GPU = EHURS, WAE TR, ATLAMBL R JUAN S5 Rl i
ITHE:

1. W % GPU 2= ML {8 FH 1) 25 00 2 75 IR A

2. GPU = BN R ik 1P,

AR DL AR IR, BATOVE R B BUERE GPU = FHL, 1BH58 LIt R & kst
TR B

T AL 2R VNC 77 &3 GPU = ENE , BB B RIK, VNC Joik IE 5 A8 A 1 e R 2
I VNC J7 B GPU = EHLE, HIBIEEHEE ML ARG, 3%
JEEE W R LA, SRR O HEHE A -

. B RSP FA I ) A 152 B 52 ks

. TG R E . RRIBLATE R

. DTSR, o5 AR

WNAFAE DA 370, A4S 5 B0 E BT 5 3k GPU 5 SE MLl S 40 B B . W 0l W 2 i
MANFRRAR AT I3 B e = MU, S VS AR AR R R 2
L] G 8 3 GPU = EHLE 278 1006 55 1000 B4 742

HILLL EILE, A RER BT LN R R

. BRI N [ R R AR, B T

. GPU = FALE I8 7T AR

. AFAE A~ FH 7 38 o€ VNG

M BUZURIS, 8 R] e el B TE R VNC I R g AT HE AT, AR DR
LU

1. 1B H 24T VNC B 5% 5 H

2.3 GPU = ML, EFFTMEESR, EHERIEN. HEFRRW, WEH
AT GPU = EHUSATIRES, —ELT “BITd” , HIE = FHURERE, 5k
RN LR i)

3. A A Hoft 5~ F T IEAEAE 1% & GPU = AR VNC .

Windows R4t I B INEERE GPU = EHUEE 2] & 1 VNC B EE LA H I
EREAT?
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O X8
24 Windows RZi GPU = LML 223 T GRID BREN )5, VM IS R o B GRID IR
SEH, VNC LR R LR E R, Fit, VNC BIRa28 B ERAS,
BT IERI G . @IS MSTSC 77 :ERE GPU = ML, FHEMERAE LSS Wit
FREEEER: (MSTSC AR

6. WEER
6. 1 ¥ 5207

HBR—: HAREEBRERNE—RBEERERER
® (S B IR A T AL RS S SR A
® A L% GPU = FHL, 44T PGPUHeal thCheck. sh iz 4>, R4EFER
AR, HELR AR RRINE.
BB ARIEFTE AR ) R R B Y Ab B I 2
® [ Linux WAZFHZF B IRENA T H
Kl Nouveau SR A A I S5 50 ] 72
PRl Xid iR 3 B ]
PRl GPU st 3 S ] it
[Kl GPU 3% 3 ERR! 1] 7] &

ER
HoAh b (A IR S A SR B E B P EREY, WK e R IE 1 7],
THERE PR AL,

6. 2 B Linux WAZ A& SIS A A H
5] R
FETHR Linux WAZJG, F AT RESi& ) NVIDTA SKEh AR H I IR R, T e i
HWARIALL T IRE B
Bk 1o 4T nvidia—smi I HELBL R AR
® Hi%{ZE: Failed to initialize NVML: Driver/library version

mismatch
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O X=8E
® UiM: ZENRFIN NVIDIA JRBNAIEERRAANILED, I8 2 KA WAL T2
J& 1A IR B AN 3 T8 A%
R 2: AT nvidia-—smi BFHILLL R AR
® iR {5HE: NVIDIA-SMI has failed because it couldn’ t communicate
with the NVIDIA driver
® Uil ZEURIIRN NVIDIA IR A M N Bk 23, S B 5 NVIDTA
B AT 184
FRRTTIE
1. or 25 2 1 N AZ RRAS
uname -1
2. TR AR IR BN 1 N AZ R A
RedHat % (Cent0S) RGIFAT
find /usr/lib/modules —name nvidia. ko

Debian 2% (Ubuntu) RAEFHAT

find /lib/modules —name nvidia. ko

U5 2 AT N A% A 5 22 25 RS ) A AZ AR AN —E, A A WAZ T 25 S 30
IXENANETF o
3. R ILE NVIDIA IREh ik

KIRPAT UL N4, DA AR FTA 5 NVIDIA AR SR B E S F2 [k«
rmmod nvidia drm

rmmod nvidia modeset

rmmod nvidia

4. 7% GPUAEE

PAT LU dr 4 LUV 21T GPU HPIRAS::

nvidia—smi

5. f A [ g 45 2R

o ALy, HAEWE R PUER, WiHECBE.
o At ViR, 1S LN DR T DA,
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BES =
< WENESSARER T B A A%, WIFEE ST SO mi ks, JRE
AL AR L e
<> AN TZ T NAZBKS), 102457 XS 53R NAZ AN TR, 7] PL
B S = EVOHEH IR A N AZ S 5, IR E IR S 1 1E 5 1847 -

6. 3 (Al Nouveau WXz ARZEF S 2K 18 &
] AR

Nouveau ZRZEN/E Linux 24 H T3 E: NVIDIA & RIOHIRIKEFE T . SR, 4
Nouveau IREN A ZEFIRS, FIEES FE— RFIHE, FralZ&7E{HH NVIDIA )%
BHIRGFEFHS o LT A& — 285 TLAY n) 8l

® PJUIkfE T F%: Nouveau JR#NIEH A 41 NVIDIA (LG Iah etk .
® IXZf R Nouveau 1 NVIDIA LA IKEN 2 [B] /] R K AEMR, FEIRE)
ZERWEE KRG TR IEE ISR,
BRI 5
L P72
B N LA i 2SR AS 2 Nouveau JRBHFPR A :
lsmod | grep nouveau
2. KA
o Thitt: WIRATSBA IR EMEM AL, S mH AT “nouveau” K
fey, X ULEA Nouveau IXBN A, HHEE & A HAh i &,
® Al W A “nouveau” T, Fon Nouveau ISR %
PFIHEH, HHEPITPIER 3.
3. A B N N AT N A
echo ’blacklist nouveau’ > /ete/modprobe. d/blacklist-nouveau. confecho

"options nouveau modeset=0" >> /etc/modprobe. d/blacklist—nouveau. conf

4. Nouveau FEIREIE
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QO X&# T

#RedHat 2 (Cent0S) RZZHAT

dracut —force

rmmod nouveau

#Debian 28 (Ubuntu) RFPAT

update—initramfs —u

rmmod nouveau

5. ENBUE AN, LU an & B AT N A AR
Ismod | grep nouveau

6. HATLL Fan 2 H a3 = ML (AT k)

reboot

6. 4 A Xid 5% S B )
] R IR

F P 7 R AS 2 A Bk B AT L R a4 (dmesg | grep —i xid) HRBUFAE Xid
ek, PILAZ2 NVIDIA 1) Xid #IASCRY AT pk: NVIDIA Xid F5 iR 8ide 5] .

AR
Xid P

13 EE AT fEHHR, ARG AT ]

31 B AR P R AR Uy 18], AR /INEE SR IR Bl s B A )

43 EE RS B SRR, AR

g5 BRI T RN R E A M PR, BEURIR I UK GPU NIIR
H, XID 45 RERft—AEEIR, FARJFE R R 2t — 0 0 &

68 A B SR B i) e

fERTT i
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BES =
1. ZREHEITS, g Xid 5 iR 2 B FE .
2. WREEAORGLE, S afiEeoth HE, DA S HER5ER Xid
AR
3. WM RIFIF R 5, HEERFE AR LRI E,

6.5 B GPU =+~ S 31 1A &
] B iR
R EA—E:
® HUAT nvidia—smi @AW, (NEME] 15KER, MZVBNE 2 KT R,
® FiIHAT nvidia—smi A1 lspci | grep —i nv 4, SosHI GPU $i &
A3, HE—DEP ARG ARBEN A B FTE ) GPU,
G-

1. GPU 32y i e «

TSI GPU = AR BLAG R U EL GPU B0, 2 R4 5 & 75k B AT 223
TR, AR TR K SRS A AT BEAFAE bug, FBOKEN 5 i e A 4k
P2 (B AR LI &, B 5] R R R BRI A

2. e

B BAT LR K SRR PT RE 55k 555 F IR R AR PP AN 8 Al s, &R 1 SR
VIR R BT

3. BRI AR

B TSR R, ATREAFERELFRG R, 33 GPU FEIa AT A2 Hh Y I ke, AT 52
HrEme e,

FBHRT5 1=

TR R AR {2 A 2 TR A WA R s 15 S5 5 TR R BOR SCHF AR 3
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O x&5

6. 6 Xl GPU 3X3)) 52 ERR! F 1] &5

o] R IR

1. &F GPU B RIRZS, HIERR! E 1%
nvidia—smi

2. BFERGHERIA Xid i

dmesg |grep Xid

" EE R A

XFE LA 5 R IKBN) GSP B JE A k. ZEE 1R R R ELAR G RE T %
P IATZN  =  NAEY S O oA oY S e
R T

1. Z5H GSP-RM

su —¢ ~echo options nvidia NVreg EnableGpuFirmware=0 >

/etc/modprobe. d/nvidia—gsp. conf’

2. Ja FH W

#ubuntu R R FHAT
update—initramfs —u

#centos KARGHAT

dracut —f
3. HHEsh
reboot

4, BT REE M. W EnableGpuFirmware: 0 s~ GSP-RM ##24H .

cat /proc/driver/nvidia/params | grep EnableGpuFirmware
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6.7 AR A5 kernel-devel JRAEASA—FEH centos 8. x KITHEINEE GPU =
EN RIS HREE

B RE iR

centos 8. x [MTHEANIEAL GPU = WAL IKB A ML), @i F A2 &G
HAE RS AIRA S kernel-devel fAAR %,

uname -r  HEEH WA

rpm —qa kernel-devel ##F kernel-devel ii7A

ZNUE

LrootRecm T£A0 . 0# uname -r

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.el8 3.x86 64
[root@ecm-7T46 ~ 1%

AlEE IR A

A RGN SRA S kernel-devel fRAAN —F SBUIRS) 223 2K

FRIRTT s

L BT NS ERERFEAZIRA —Z0W rom BIF EEEZ WL

Ji¥%i—: kernel-devel [ rpm £ F &bl (AT AFEE) 80%RA )

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

J51%: . centos K kernel—-devel f] rpm £ R &bl -

https://vault. centos. org/ (fFIUITE centos8. 2 R G H H/b
4.18.0-193. ¢18. x86_64 A LL7E

https://vault. centos. org/8. 2. 2004/Base0S/x86_64/0s/Packages/ F13kF])

A
715 AUGER T centos #1E R St
2. 4% rpm

rpm —Uvh ——replacefiles ——force ——nodeps *. rpm
3. EHLREIRG, T IE S W23 Tesla IKEN-GPU Z ML 8 B -2 NVIDTA
X7 - KR¥E 2z (ctyun. cn)
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O X8

6. 8 T Display Changer /3B ek T EABE P17 MiA% = ENLHI 3 HERE ALK
B R R R

fifi FH TightVNC i windows2019-vGPU #1E RSt P17 #UkE GPU = ML, 1817
Display Changer, j#id dc64. exe —width=1920 —height=1080 —refresh=60
~force AT B FEFE N 1920%1080, (HSERRAARL, HHFEEA A 1280%1024.
-

1

A REJE A

I TightVNC &g BRINERE A Bonas 1, T EAEPAT Display Changer iy
BB HFENARE N EIRE: 2 (F£ Nvidia AL0 B .

R TT i

L PAT I T s B U FRE 4R 2 Monitor.

dcemd. exe —monitor="\\. \DISPLAY2” —width=1920 —height=1080

2. AT i 2 BB R B LRI -

from win32api import GetSystemMetrics

7R NIDIA Virtual Applications ¥ AJUESRA 5 KSZREI A HERAUA 1280%10
24, HHEBUIT RN 192051080 M IR VF AT UESE ALY NVIDIA RTX Virtual

Workstation,
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6.9 §t/b  1libelf-dev, 1libelf-devel or elfutils-libelf-devel § %
centos 8. x HJTHEINEE! GPU = N LB ISR EE

centos 8. x [TTFHEIIEAL GPU = EHL 2R Ak, Wit EF nvidia IKF)%
% H B R IARE -

cat /var/log/nvidia—installer.log ##F GPU IKE)Z%: H &

A EES

] e J5 A

-> 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.

G/ libelf-dev, libelf-devel or elfutils—libelf-devel §%{,
R T %

1. 8T yum SR 22 3 prak /b B

yum 1install -y elfutils—libelf-devel

2. BRI, TEIFIHS W 2% Tesla W3],

7. BAELRR
7.1 WAERRIRB RAHREE . B AFRRA

AT 3% $ CUDA hii4s

CUDA (Compute Unified Device Architecture) , +&{@-KJ 7 NVIDIA #iHi iz
6. CUDAMZ —FieH NVIDIA HEHH (38 A I-AT THE A, %2848 GPU Bt

RS AR TSI, B AL S T CUDA 484480 (ISA) DL GPU B HHAT
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O X=8E
WHEEIE. FFRANRTFTLMER C 5 Ky CUDAMER g S 2T, Frém's e
J7 0] DAFESCHF CUDAMI Ab PR 2 b DU S P RE IS AT -
TR B CUDA RRASHT, 52558 T ## GPU = NI B RIS, RIGHRYE &
R R X MK CUDA FRAS o
HARLRUTE
PB— . EUEHEEEMNERZRHE . LUNVIDIA T4 A, ATLLEFIHE
RIFFREIIN T 5,

CUDA-Enabled Datacenter Products

Tesla Workstation Products NVIDIA Data Center Products
GPU Compute Capability GPU Compute Capability
Tesla KBO - / NVIDIA H100 9.0
Tesla K40 35 NVIDIA L4 as
Tesla K20 as NVIDIA L40 89
Tesla C2075 20 NVIDIA A100 8.0
Tesla C2050/C2070 20 NVIDIA A40 86

VIDIA
NVIDIA A1Q 8e
NVIDIAAIG 86
NVIDIA A2 88
NVIDIA T4
NVIDIA V100
Tesla P100
Tesla P40
Tesla P4
Tesla MB0O 5.2
Tesla M40 5.2
Tesla K80 37
Tesla K40 35
Tesla K20 35
Tesla K10 30

MR IR R ERE I EE T SCER CUDA FRAS, VETSTES ML NVIDIA i
Lro BLNVIDIA T4 AN, CUDA 10 DL _ERfRAS I Gefs S FF, B ISk B b5 i A
ft] CUDA.
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Fermi

Kepler
Kepler

Maxwell

Volta
Turing

Ampere

Ada

Hopper

2.0
3.0

3.2

3.5

3.7

5.0

5.2

5.3

6.0

6.1

7.0

7.5
8.0

8.6

CUDA 3.0

CUDA 6.0

CUDA 6.0

CUDA 6.5

CuUDA 8.0

CUDA 9.0
CUDA 10.0

CUDA 11.0

CUDA 11.8

CuDA 11.8
CUDA 12.0

i Table 4. CUDA and Architecture Matrix i
Architecture | CUDA Capabilities First CUDA Toolkit Support | Last CUDA Toolkit Support | Last Driver Support

CUDA 8.0

CUDA 10.2

CUDA 11.x

Ongoing

Ongoing

Ongoing
Ongoing

Ongoing

Ongoing

Ongoing

R39S0

R470

R470

Ongoing

Ongoing

Ongoing

Ongoing

Ongoing

Ongoing

Ongoing

QR % AR DR B A

R 5 (] CUDA FiAS K IE £ BRI IR A, a0 NI~ Blanf& P CUDA
WA 11, 4.3, {1 H 1inux B4E R GHE, IRSHACA N KT 450. 80. 02, 1EIHIHS

I
https://docs.

eIr'So

CUDA Toolkit

nvidia. com/datacenter/tesla/drivers/index. html#cuda—driv

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

Minimum Required Driver Version for CUDA Minor Version Compatibility*

CUDA 12.2.x
CUDA 12.1.x
CUDA 12.0.x
CUDA 11.8.x
CUDA 11.7.x
CUDA 11.6.x
CUDA 11.5.x
CUDA 11.4.x
CUDA 11.3.x
CUDA 11.2.x
CUDA 111
(11.1.0)
CUDA11.0
(11.0.3)

Linux x86_64 Driver Version

>=525.60.13

>=525.60.13

>=52560.13

>=450.80.02

>=450.80.02

>=450.80.02

>=450.80.02

>=450.80.02

>=450.80.02

>=450.80.02

>=450.80.02

>=450.36.06""

UNATi%& £ cuDNN fie A
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Windows x86_64 Driver Version
>=525.41
>=527.41
>=527.41
>=452.39
>=452.39
>=452.39
>=452.39
>=452.39
>=452.39
>=452.39

>=452.39

>=451.22"
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O x&c

NVIDIA CUDA JRFEHIZEMIZEFE (cuDNN) s> GPU Mg R FE #4225 2 ot
JE, RS DA FEARAR 1 77 sUSEBAR HEBIRE Can ) A e AR . b2 IH—4k
FEIEZ) o 5B cuDNN, BTN AN R BT LAEVE TN ZRAM 2 I 28 ST K R
PRI, TIASLAERS A BEATARZ R GPU PEAS TR . cuDNN R NIE ) 32 5
RIS SIHESE, {45 Caffe2. Chainer. Keras. MATLAB. MxNet. PaddlePaddle.
PyTorch Fl TensorFlow. AR¥EI%EFEMI CUDA FRAIEFEXS ) cuDNN AR, A
XF LG £ S cuDNN R bk AT 2 2% R B2 cuDNN Archive | NVIDIA Developer.
UNAAT % $% Py torch M

FRAE B % 1) CUDA R A e FEX] B Pytorch FRAS, BRAS KR 56 22 AT 2% 40 T k4% -

Previous PyTorch Versions | PyTorch.

7. 2 ¥E GPU 5245 _E#5%8 NGC 3115
NVIDIA NGC J&H FIREE2E ). HL2s2% 2 A1 HPC (1) GPU ARAL B IR Aoty AT B

B A BT T %, DMEREER K. JFR N AT 7
IR i i R 7S H L =8 2P e L e YN

AR

. F P B NGC K S . https://nge. nvidia. com/signin

< NVIDIA.NGC

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

aaaaaaaaaa

. GPU == ENLHC A& # 4 TP,
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https://developer.nvidia.com/rdp/cudnn-archive
https://pytorch.org/get-started/previous-versions/
https://wwwgray.ctyun.cn/document/10029787/10227769
https://ngc.nvidia.com/signin
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LA — G GPU mEHL, BAETEES WA R % GPU MKz GPU = FE L.
2. %% GPU = ENLIRED,  EBCLARBORT A HIIRAIE R G5, BAFIEIES I
NVIDIA 3R %2446 5] o
3. ‘%% Docker A4 NVIDIA GPU () Docker Utility Engine, Bl nvidia—docker.
Docker [ 22357157 LAZ3 Ubuntu. Cent0S. JX BLFRATLL Cent0S Al 1T #EAE
Lz SR
a. TEZ2%¢ Docker HRAZ Y, 15 ENEPIA HYIH A LA S R HR BRI
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
L 2: conflicting requests
- nothlng provides module(perl:5.26) needed by module perl-libwww-perl:6.34:8040020211102170116:bf75fe78-0.x86_64
match for argument: docker
match for argument: docker-client
match for argument: docker-client-latest
match for argument: docker-common
match for argument: docker-latest
match for argument: docker-latest-logrotate
match for argument: docker-logrotate
match for argument: docker-engine
packages marked for removal.
Dependencies resolved.
Nothing to do.
[Complete!
[root@ecm-aeba ~]#

X H Docker fAfiE)E.

sudo yum install -y yum—utils

sudo yum—config—-manager ——add-repo

https://download. docker. com/1inux/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 ~1#
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https://docs.docker.com/engine/install/ubuntu/
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=229
Q KRG
c. ‘ZFE Docker F|EE,

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

docker—buildx—plugin docker—compose—plugin

metadata a check: 0:0 6:01:00 PM CST.

stable
stable
stable

able

nabl ing
container-tools rhel8

on Sum
install 15 Packages

tal down

ntain 3
lirp-4
erls

d. J83h docker,

sudo systemctl start docker

/run/containerd/containerd. sock

42:44 ec
45:45 ecn

e. 2% nvidia—dockers
WEAEEM GPG %,
distribution=$(. /etc/os—release;echo $ID$VERSION ID) \
&& curl -s -L
https://nvidia. github. io/libnvidia—container/$distribution/libnvidia—
container. repo | sudo tee

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

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

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

pgkey

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

libnvidia-container/gpgkey

rt

B3R )G %% nvidia—container—toolkit & (FKHHID .

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
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EE% Docker TfFiFﬂgr?U\ %[J NVIDIA & 'f<m:1 = TTHT
sudo nvidia-ctk runtime configure ——runtime=docker

sudo systemctl restart docker

[root@ecm-aeba ~J]# sudo nvidia-ctk runtime configure --runtime=docker
INFO[0000] Loading docker conftg from /etc/docker/daemon. json
INFO[0000] Config file does n xist, creating new one

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

INFO[000O] It is recommended that the docker daemon be restarted.
[root@ecm-aeba ~]# sudo systemctl restart docker
[root@ecm-aeba ~]# |}

BT IZITHEA CUDA 28R TAF B &
sudo docker run ——rm ——runtime=nvidia ——gpus all

nvidia/cuda:11. 6. 2-base—ubuntu20. 04 nvidia—smi

root@ecm-aeba ~ |# o
[root@ecm-aeba ~]# sudo docker run rm ne=nvidia gpus all nvidia/cuda:11.6.2-base-ubuntu20.04 nvidia-smi ~
Unable to find image 'nvidia/cuda:11.6.2- bas untu20.04' locally

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

Persistence- M\ Bus-Id Disp Volatile Uncorr.

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

———pm—e
off | 00000000
PO 26W /  70W | OMiB / 15109MiB
I |

Type Process name GPU Memory
Usage

root@ecm-aeba ~]# i

# B NVIDIA NGC

L. ZE B NGC [ APT key

a. f{F https://ngc.nvidia. com/signin FRINTFEMN 5 NGC WS 2 5, 75 EA K
FUE AP keyo

o NGC DT, iy “WK47 , 1 “Setup” , &b Setup WM, AJ5H
iy “Get API Key” , HEANAER(APT Key UL

123
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O X8

NVIDIA. NGC | CATALOG

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

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

NVIDIA NGC: Al Development Catalog

Al Playground

Getting Started

NVIDIA. NGC | CATALOG

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

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

NVIDIA NGC: Al Development Catalog

Al Playground

Getting Started

NVIDIA. NGC | SETUP ®

Setup

Generate APl Key cu

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

own AP key to use the NGC service through

Jient e

\:’ —

b. 7E API Key B Ui, .7 “Generate API Key” , HEANBHIINTEHE
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<A NVIDIA. NGC | SETUP ®

API Key

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

Click Ge

e API Key to create your own API Key. If ome back to this page ta create a new one at any time

Use your API key to log in te the NGC registry by entering the fol ompts:
NGC LI
Docker™

For the usern: r'$aauthtoken’ exactly as shown. It is a special authentication token for all users

c. EBHIARIEAE, i “Confirm” , TUHISARNRMIT T E Frs #) W .

@ANVIDIA. NGC | SETUP ®

AP Key

APl Information
Your AP| Key authenticates your use of NGC service when

€U or the Docker client. Anyone with this API Key has access to all services, actions, and resources on your behalf,

Click Generate AP| Key to create your own API Key. If you h.

tten or lost your AP Key, you can come back to this page to create a new one at any time

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

NGC CLi

Docker™ (&

For the username, enter ‘Soauthtoken' exactly as shawn. It is 2 special authentication token for all users,

ur AP1 Key will be displayed. Keep your AP Key sectet.

2

d. 1 Password 4bs iyn—IE B %00, H IR Al GPU SEFIfY) shell 5[ 4 HE B
HIERAERD AT
$ docker login nvcr. ioUsername: $oauthtokenPassword: [Hi A4 KHIFAEA ]

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

1. fd ) NGC HH8i1% (LL PyTorch Afl) .
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% PyTorch

NVIDIA Al Enterprise Support

Use Case

Recommedation

NVIDIA Platform

g/ Featalog nge icka Cornforg:

a. N NGC ] CATALOG ) H =547, %% CONTAINERS 4337, 7E Query 2 k) i

Containers

talog hosts containers for AV/ML, metaverse, and HP jons and are pesformance optimized; tested and reay
to deploy on GPL-powered on-prem, cloud, and edge syster

Displaying 13 containers

#Logo for PyTorch Lightning

PyTorch = m"'m i nViDIA

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

A PyTorch, JfE.i; “PyTorch” .

A NVIDIA. NGC | CATALOG

NVIDIA A1 Enterprise

Use Case A

NVIDIA Pl

PyTorch

PyTorch Prm—_—

TnviDia

Descriptian

s @ GPU accelerated teasor com

extended
brarie:

< such as NumPy and SciPy
Automatic differentiation s done ith &
tape-based system at the functional and
newral

etwork laye levels.

Pusiisher
Facebook

LatestTag

230

)

Madified
August 1,2023

Compressed Size

85268

Mulinods Suppert
Yes

Displaying 13 containers

0 PyTorch

ested. and realy

590 far PyTorch Lightning

A PIDIA nviDia
MERLN

PyTorch

:Loga for Merlin PyTorch Inference.

LY

PyTorch MR

Bentomrs

23.07-py3

Copy the Iatest tag's image path below

nver, iofnvidialpytorch:23.07-py3 o]

a functional and neural
rated NumPy-like functionality. NGC Containers
easy placs ta start developing common

aries that enable and opt
) workloads.

The PyTorch NGC Container is optimized for iz2 GPU performance. This container also containg
= g ETL (DAL,

csieration, and contains a valid:
. | ECL), and Inference (

Torch NGC Container requires the host system 1o have the following installed

andthe

he NVIDIA CUDA Toolkit

cassary to inst

The PyTarch NGC Cort

managed by NVIDIA Base Comman . Please refer te the

iner s optimized e
to

DG SuperP(
learn ers.

To run a cont the NVIDIA Containers Fot D

3iner, 5608 the appropiate ¢
specify the registry, repasitory, and tags. For

g 8¢ expiained
are information about

chapt

arming Frameworks Ueers Guide and

ing MG, refer to the

My

ocker 19.08 f

3 typical command 10 launch the containgr is

have Dacker 19.02 or earfier, al command to launch the containe
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BES =
c. &R FERpaE FHEF RIS, 7 LARS RO B 255, DRSE1E GPU
SEF A AT TR RN L R 4.

$ 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

B o dachce Sdouaaa

XEE, AT LA docker 25 28 1) 77 20 25 FHAME ZR B4 7= 1 s

7.3 223 CUDA

CUDA & NVIDIA HfEH (38 F IFA7 15484, #5 B NVIDIA GPU fiftth 52 24 1
TR, AT B BRI e CUDA T A . CUDA FRAS (3315 2 W An
R REIRN FAH I 3R

GBS s

. GPU == LHLAC & 5% TP,

£ Linux #R1E R 48223 CUDA

1. 3RHL cuda 22356 NEBERE. Uil CUDA RECE M, EFEXT R CUDA BRAS, K
PR PHRAIE RGN 2354, Bl cuda T HAL FEEHE:. AL centos RGN,

cuda fRA AN 11. 4. 0 .
Operating System n -

Architecture T
Distribution T
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https://www.ctyun.cn/document/10029787/10227738
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https://developer.nvidia.com/cuda-toolkit-archive
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2. BN U R A4 T % CUDA 2235,
wget

https://developer. download. nvidia. com/compute/cuda/11. 4. 0/local insta

1lers/cuda 11.4.0 470.42.01 linux.run

3. ENTN R iy 42 %E CUDA T H AL,
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. MBS B 5B E CUDA WiAs, HILAN T 45 SR M5 CUDA 223 it o
echo " export PATH=/usr/local/cuda/bin:$PATH | sudo tee
/etc/profile. d/cuda. shsource /etc/profile

nvee -V

ELPDFT PATH=,u r;lnrd1’|uda 'bin:$PATH' | sudo tee /etc/profile.d/cuda.sh

NVIDIA (R} Luda comp1lﬂr driver

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

Cuda compilation tools, rel , V11.4.48
Build cuda_11.4.r11.4/compiler 33
[root@ecm-aeba ~J# |

{E Windows #fF R4t %2 %% CUDA
1. RGN CUDA 223540, ila] CUDA NERE W, Gt N CUDA A . AT LA
Windows Server 2016 x86 64 A ~NH|HEAT 223
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https://developer.nvidia.com/cuda-toolkit-archive

O X8

Latest feteane

esT—y S—

Select Target Platform

1he green buttons that describe

Operating System n

Architecture

Version ! m
Installer Type _

) Base Instalier Downlosd (2.8 681 &

2. Wik cuda 11.4.0 471. 11 winl0 LG 2235,
3. ik Bk, B “OK” .
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O X8

4.y “FRROIF4REL” .

-

nvIDia

NVIDIA $f¥F BT i

FEERRLLT von ity

HETHBHHUSE. ARGES ARG

TERERme | TR

5. il “ T4
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O X8

6. Ak 5 sy “NEXT” .

nVInIA

CUDA Visual Studio Integration

TOHH R, BT RS I
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O X8

T

.|

nviIDIA

dition Summary

NVIDIA 2B ¥ l5%
- Py 2t

7. 4 fFF Windows GPU = EHIBRIRE G
BERER

SRR R o

S Byl pi2. 2xlarge. 4

BIERG Windows Server 2019 #u#ig Ol 64 A7 H SChR
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https://wwwgray.ctyun.cn/document/10029787/10227890

O x&5

Sefp KA pi2. 2xlarge. 4

CPU 8vCPU

pe 32GB

GPU NVIDIA T4 * 13

XA S AH o CUDA11.3.0. Python 3.9. cuDNN8. 2. 1. Pytorch

BE. BAERR A 1.11. 0. Tensorflow gpu 2.6.0

i
AR RS ML RATE 2 WL AT S FR O BN B AR SG P L AR AR AR
BIEPR

$B—:  AIE GPU 34

ES IR >8I GPU nFNL B RE A IKSH GPU = FEHL, B3 GPU
= ENLSE .

BB ZEEFREF)

1. B BN GPU = ML, #IEZ I Windows 31t = FHLE T XMEIA

2. Vi NVIDIA BR, P RHAKBIMCA . iy “SEARCH” #EA T # iU,
HL AT R

3TN, RN TE R R

BB=. 2% CUDA

L. Y5 ZEEIAE M CUDA Toolkit Archive, &30 MRAS.
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https://www.ctyun.cn/document/10029787/10227738
https://www.ctyun.cn/document/10029787/10217684
https://www.ctyun.cn/document/10026730/10165261
https://www.nvidia.com/download/index.aspx?lang=en-us
https://developer.nvidia.com/cuda-toolkit-archive

Home

Previous releases of the CUDA Toolkit, GPU Computing 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 checl a.com/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

12.2.0 (June 2023), Versioned Online Documentati
2.1.1 [April 2023), Ver
2.1.0 (February 2023), &
January 2023),
December 2022)

sioned Online Documentation

ioned Online Docume

E (August 2022), Versioned Online Documentation
7.0 (May 2022), Versioned Online Documentation

6.2 (March 2022), Versioned Online Documentation
(February 2022)

ioned Online Docume

4.2 [September 2021),
4.1 (August 2021}, Versioned Online Document:
1.4.0 (June 2021)
3.1 (May 2021),
3.0 (April 2021), ¥
2.2 (March 2021), Versioned Online Document;

ed Online Docume

sioned Online Document:

ersiened Online Documentation

ersioned Online Document:

tion

d Online Docume

1 IOrtnkar 20200 Varsinnad Onlina Naemantatinn

2. #E N\ CUDA Toolkit 11.3.0 Download Ui, iEEEXMN RS E .

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 - Lol

Architecture

Version . - _
Installer Type -

3. By “Download” , JFUE F#L.
4. FEGERE, EAE LR, FFRIER R T 7%,
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O x&5

. " ® b3 ] TH = O b4
El = = w8 umssin ©
4 & » IEEAEY » FIMEES (C) » B » Administrator » T » L BETFE R
A . LA S ol 2
o 1RiEinE
- . B cuda 11,30 465,89 winl0.exe 2023/8/23 13:43 FEFRHRE 28103
4+ T8 +
e o
= EA o+
R
i RS
WHERUTHER:

TESHH Y] CUDA Setup Package % 1+, Extraction path ANEEFRGEHE, T
TN, RFFERRA GRS OK.

. CUDA Setup Package X ‘

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

Extraction path:

| [c:\Users\ADMINI~1\AppData\Local\ Temp\1\CUDA ] -

| | oK I Cancel |

VTSR, M T FE <R
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=2 —
C;Di#ﬂs
NVIDIA 32/ — X

o, |

nvinia

a3l
@ WHEHE) (D

Installs all CUDA components and overwrites current
Display Driver.

@ B8%E (=)

Allows you to select the components you want to install

PR S B f7 SR IE B e 2 21, Hps “T—227 .
NVIDIA ZeFers - X

X

nvinDlia

B E X &% ki
EEWINEFAAM

SECEEE, WRIEFREA = EHL.
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ST BEEFSERE

1. ERERSG AT EH “win +R” PREEEITIFE4T.
2. fEIBAT & ¥ sysdm. cpl, FFHE “BeE” .

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

FIFHO): ‘ sysdm.cpl

$ sEEEURoRIIS,

AT ARGUR IR Db, E#F “wmd” ik, Jred “MEAE” .

FRmIE X

e & &R R
EHTASHEN, REHEERET.

-]
MR, BT, WiEER, IRELARE

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

4 RFARGARR N “Path” , Hidy “GidE”
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O x&5

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)

5. fEH H IR AR B O, BrE A TR AR ERE (B 2 E R
D .

C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v1l.3

C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v1l.3\bin
C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v1l.3\1libnvvp
C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v1l.3\1ib\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. MLl 3 K I L (RAERE.
H|E: HEE YK CUDA

L EHE RG] “win +R” HRIBRATIFIEIT.
2 (BT THI end, JFHes “HE” .

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

117(0): [T

3.7F cmd B HH, PATLL T4, MEE-RIKEE S LR R

nvidia—smi
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vidia—smi

DM | Bus-Id

PATLL R4, K8 CUDA B ZEHI,
nvce —V

RIEn R E PR AR~ CUDA 222 il

dministrato
(R) C

én oun_
Cuda compilatio

SR/ 23 cuDNN
1. Bi4E cuDNN Download Wi, Hid7 “Archived cuDNN Releases” , BFAEHE £
WA

2. BRAFIFFFE cuDNN FA, FTF#k.
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https://developer.nvidia.com/rdp/cudnn-download

O X8

SANVIDIA DEVELOPER  Home Biog Forums Docs Dow

cuDNN Archive

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

ad cuDNN V8 9.3

3. fiE cuDNN JEZE€L, JP¥F bin. include f¢ lib Xff##EUIZE C:\Program
Files\NVIDIA GPU Computing Toolkit\CUDA\v1l.3 H3& T,

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

“— v <« NVIDIA GPU Computing Toolkit » CUDA » v11.3 v EBEWVIS yel
£ h ERGE s Kol
s HRiEiE)
m = 4 bin 2023/8/23 15:26 MR
. compute-sanitizer 2023/8/23 13:51 34k
M extras 2023/8/23 13:51 prg =
el 37 i include 2023/8/23 1526 SHEE
= BEH lib 2023/8/23 13:51 prg =S
A libnwp 2023/8/23 13:50 Mg
nvml 2023/8/23 13:50 prg =3
] nvvm 2023/8/23 13:50 Xfx
nvwm-prev 2023/8/23 13:50 i
src 2023/8/23 13:51 PSS
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
>
=

2L TER cuDNN 223,

FSBt: 23 Anaconda IREH¥ I E

AUGE I Anaconda 12 B R LA BE 223¢ Py torch M Tensorflow. i id Anaconda,
AR SRR IR R TE B, RN TR — & HIAE . Anaconda B % T conda.
Python ££ N HJHEIE 180 NRFEAL L AR, 22 FEfai s,  Re s PRl
Python M RiEF, HARFEMALXF.
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O x&c
I. Hf f£ Anaconda & M , fE T W b N # AT | O A, U
Anaconda3-2021. 11-Windows—x86_64 A,
2. WA 2 e, AR IS T $ /s 2847 222 . 1T BAE Choose Install Location
AR, ESERIN AT RIBRIA 2R 848 C BT ProgramData SUAF A
BRGSO, AT R, @R TE A SO

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

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

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

Destination Folder
| | Browse...

Space required: 3.0GB
Space available: 14.8GB

Anaconda, Inc,

<Back [ ®Next> | | Cancel

2 Anaconda3 2021.11 (64-bit) Setup — X

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

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

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

[1register Anaconda3 as the system Python 3.9

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

<Back | ®Jmnstal Cancel

3. By “Install” , IRIFFEIRTEM LS
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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

LI\ Bl E Anaconda YR %> .

L EBIERG A I, L FAM E , TEFHSE PR Anaconda
Prompt.

2. fE4TH 1 Anaconda Prompt x24T I1H, HATUL Man4, GIEEMIAER.

conda create —n xxx env python=3.9
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QO X&# T

Pl xxx_env AMIEE4L, python=3.11 & Python hRA, & A]HR S fr 75 K i
ITIE
W B B2 35 1

B8 Administrator: Anaconda Prompt — O X

onpool :https:

da HTTP/1.1” 200

e this environment,
$ conda activate xxx_env
0 deactivate an active environment, use

$ conda deactivate

RS R LT A @ 2 NBGR H OBV R AU . BEN B IUIA G fS, B AT 4 I sk
bR 5 2K 22 e

R 2

conda activate xxx_env

HIR A2

conda deactivate

WBIR: %3 Pytorch.

HIAE Pytorch B, 48 B PIHESR B 22 340 . ASC 2223k CUDA JiA Ty 11. 3,
FECOIER xxx_env REIMIAERPATUNT a5 2147 2244

# CUDA 11.3conda install pytorch==1.10.1 torchvision==0.11. 2
torchaudio==0. 10. 1 cudatoolkit=11.3

BSB+: %% Tensorflow.

L. HATLA T4, 43 Tensorflow gpu 2.6.0,
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QO x&8c
pip install tensorflow—gpu==2.6.0 -1
https://pypi. tuna. tsinghua. edu. cn/simple
2. PUTLL M i, %% keras.
pip install keras —i https://pypi. tuna. tsinghua. edu. cn/simple
IRBES 2] PEIR 2238 OO AR SE il . T S AT 2 P fs 2 A, JFAH
Anaconda H#iH jupyter notebook. Spyder T.H.m{#E 2% PyCharm %% 1. HJF
UEEAR TSN
7.5 {8 F GPU 3= EHLIISR ViT 5

===
g fE R

ViT & # Vision Transformer, iZFEAY27E 2020 4EH Alexey Dosovitskiy ¢
N$E, # Transformer N FH7E B 70 FRIEY, BARA R S — K Transformer
N AERL AT S, BB G R G, AT MR, AN T Transformer 7£ CV
AN FH I AR . BUAUR E R

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 L I
o —— 5 [ O S
WE Embedded
Patches
SEFI A AN N R TR
SRR pi2. 2xlarge. 4
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O X8

KRR pi2. 2xlarge. 4
FIT7E iR g7

RGH 40GB

i 10GB

BIERG Ubuntu 18.04.5 LTS
N 5Mbps

BRIEDE

1. it & PyTorch JF R¥f s,

a. ‘2Z%E NVIDIA GPU BXZJj. CUDA F1 CUDNN ZH.44: .

PAT LA R A4, 224 NVIDIA R EKE) .

apt install tar gcc g++ make build-essential

chmod +x NVIDIA-Linux-x86_64-515. 65. 01. run

. /NVIDIA-Linux—x86 64-515.65.01. run ——no-opengl-files

TG PAT nvidia—smi 4, BHRD LRI,
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(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 e L LT Fommmm e a +
Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |
Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M. |
MIG M.

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

| Processes:
GPU GI PID Type Process name

./cuda 11.7.0 515.43.04 linux. run

tar xJvf cudnn—-1linux—x86 64-8.5.0.96 cudall-archive. tar. xz

cd cudnn—1linux—x86 64-8.5.0.96 cudall-archive

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

sudo cp 1lib/* /usr/local/cuda—11.7/1ib64/

sudo chmod atr /usr/local/cuda-11.7/include/cudnnx

sudo chmod atr /usr/local/cuda—11.7/1ib64/1ibcudnn*

b. FCE conda ¥,

WIRPAT L N4, ECE conda B,

wget —c

https://mirrors. tuna. tsinghua. edu. cn/anaconda/miniconda/Miniconda3—-py
39 4.12. 0-Linux—x86_64. sh

chmod +x Miniconda3-py39 4. 12.0-Linux—x86 64. sh

. /Miniconda3—-py39 4. 12.0-Linux—x86 64. sh

c. Im#H"/.condarc A, MANTEIEERFE, ¥ conda MIHIEEHAIHE
W

channels:

— defaults
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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-1ts: https://mirrors. tuna. tsinghua. edu. cn/anaconda/cloud

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

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

HIEEZS M. https://mirror. tuna. tsinghua. edu. cn/help/anaconda/

AT conda info, BHINPATIE C .

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

active environment
active env location

populated config files
conda version
conda-build version
python version

virtual packages :

base environment

conda av metadata url
channel URLs

package cache :

envs directories

platform :
: 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 :
netrc file :
offline mode :

user-agent

: 7root/miniconda3
conda av data dir :

: base

: /root/miniconda3
shell level :

user config file :

1
/root/.condarc

: /root/.condarc
1 4.12.0

: not installed
: 3.9.12.final.o

11.4=0
=0

X86_64
(writable)
/root/miniconda3/etc/conda

: None
: https://mirrors.tuna.tsinghua.

.cn/anaconda/pkgs/main/linux-64
.cn/anaconda/pkgs/main/noarch
.cn/anaconda/pkgs/r/linux-64
.cn/anaconda/pkgs/r/noarch
.cn/anaconda/pkgs/msys2/1linux-64
.cn/anaconda/pkgs/msys2/noarch

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

0:0
None
False

d. PATLL R A& & pip IENTH R

pip config set global. index—url

https://pypi. tuna. tsinghua. edu. cn/simple/
e. %% Pytorch 244,
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=2 —
Q ARG
WATLL R4, %% PyTorch.
pip install torch==1.13. 1+cull? torchvision==0. 14. 1+cull?
torchaudio==0. 13. 1 ——extra—-index—url

https://download. pytorch. org/whl/cull?
WKIRBAT L N4, &F PyTorch s& 75 %35 ).

i

>>> bLTUE(folcp cnqy-geaTCcs conug())
1Lns

>>> bLTUE(forcp cngy- T2 9A9TIPrE())
>>> TwboLf folLcp

1Abs ,psrb,* ,cobArLTdpf,' .cLeqTIf2, OL ,[TCEU26, LOL WOLE TULOLWILTOW®
[ecC TI°35°0] :: yuscouqg' TWC" oW [TUAX

bAfpoN 3°3°T) (WSTU' IAf 2 5053 S0:¢T:50)

(ATE qewo) Loof@scw-¢633:-% bAfpou

2. SEIO KR .

CIFAR-10 (Canadian Institute for Advanced Research-10) &N FH It
BB R AL, FH T EUE T4 . B i 60000 4> 32x32 G R, XLk
EEIER AT 10 MASFERISER], SR 6000 MER . BHEER 7> A
o YISREMNNALE, HAZEa s 50000 ~EHR, WA 10000 4~
8. CIFAR-10 H¥EE i EHGIR T T 2 I 3800, AFE EHL. 314, 53K,
M B ML FEE. B AL BARIGEA MR, RORE TR .
XA 2 TN U I AT R ALY ZRANME R VT A

3. f# fi] ColossalAT-Examples B4l 25

ASCAE S AT R EFHELE Colossal—-AT HIFERE_F#EAT R AT K .
Colossal-Al $24lt 7 —Z{FHEMEE 1, 81X 20 82 11 g 05 (8 Hh S a0 Edhs IR 47
RUIFAT WKEIHATEE IR G IFT.

a. %% Colossal-AT FIHABLL .

pip install colossalai timm titans
b. ViT 7RI R L5 .
git clone https://github. com/hpcaitech/ColossalAl-Examples. git

cd ColossalAl-Examples/image/vision transformer/data parallel
HTHR T4 AR, B0 config. py UM, #F BATCH SIZE B A 32. $AT
PLR 4 )5 sl )1 k.
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22
Q X=RT
colossalai run ——nproc per node 1 train with cifarlQ.py ——config

config. py

BRALEAT R AR IR B s

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

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

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

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

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

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

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

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

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

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

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

7.6 M FEFHRE = GPU = EHLH 2 Blender =¥iiEJAR S
BERER

Blender & UK AIFIRE DA 3D BEHAE, SCRFEAS 3D BFFHIRE: EHE,
MEZI. HEehe . s B, SERHESE. SRR SR ER, A ARG
B SRR A

KB UN LR

SRR g7. 2xlarge. 4
Fir7E i3 ]k 2
R 50GB
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O X8

LApIRE g7. 2xlarge. 4
i 50GB

BIERG Windows2019-DataCenter—vGPU
AW IP H# % 5Mbps

BRIEDE

1 FERE Z WG GPU = ENLEH] . ASCAIE T — SR ¢7. 2xlarge. 4 HETE
I LR GPU 5 ML, 3% Windows2019-DataCenter—vGPU, FtE# s 10 &
Gk S HAR AL % 50GB, MMM R, 14 VPC J¢ Subnet, WINERINZ A4, W%
EIP, QI 4. %00, JERIhE AL .

« o TR, ST AIATEREE, SIRBARIN, SUESERe, ==
i Nosal mGRFYECPUBEL. -

HUHEEIR vCPU AtF (GB) BMAWR(Gbps) / BfEmEE(Gbps) MAMKRBENICHPPS)  FRBHUIIE  FitreE GPUHIS 217 (GB)

8/25
15/45

20/9
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* geeR PiEEG TAEHS HFEE® RETERS
SR ‘ windows ¥ H Windows2019-DataCenter-vi -/
* =68
E I[[[[=»]+]e
BuEs | =m0 EEIE
@ 1Bt REERR SIS REGRS
*EE default_network( 10.0.0.0/8) I c| default_subnet( 10.0.0.0/8) - ‘ ‘ BzhaErImIPvaibit
WRAEEFRIVPC, ElaHESHIG0E ESCERRANIPIE
CEEE @ O SRR
* g2pig default @ C FEezE @
* slp TR EmEE O
BT PRSI STNEB =3 85/as
*ERAT ® =5
*APE administrator
B ‘ srrsarrens ‘ @ I N
* AR | ........ |
== HlH EE-HE 0
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O x&5

FEE R B R GRID FILIRS), ¥ it d FITE L OpenGL ThRE, ik
ISR, VEREIES W %% GRID IkE).

2. 2 ¥ Blender ,

1E

—

El

U A= A S -

T o# ik

https://www. blender. org/download/, %% Blender —3. 1. 2 R4, FHMkE4E 3

R HI T

ZHBRESE (C:) » Program Files » Blender Foundation

| EF
3.1

] blender.crt

| license

[4] aveodec-58.dll

4] avdevice-58.dll

][_'] avformat-58.dll

]@ avutil-56.dlI

175 blender.exe

[ blender.pdb

=] blender_debug_gpu.cmd

=] blender_debug_gpu_glitchworkaro...

=] blender_debug_log.cmd

[=] blender factory startup.cmd

= blender_oculus.emd
|45 blender-launcher.exe
[ BlendThumb.dll

II | BlendThumb.lib

=t

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

» Blender-3.1.2 »
= A
prg =
i
XigE
NEERFTE 21,473 KB
NEEFTE 104 KB
WEERFT B 3,381 KB
NERFT B 749 KB
REEE 195,633 KB
PDB 3% 107,036 KB
Windows &$E%E 1KB
Windows &S$EE 1 KB
Windows SS<HEE 1KB
Windows sa<HIE 1 KB
Windows B<HEE 1 KB
NEEF 1,053 KB
NEEFTE 425 KB
LIB 344 2 KB

3. BCEMBIAE, Adrdb i, FdmiE, M Pk, Al

A RHATACH -

WETrENEN. GunrLEEReS.
. -3
R, R, e LEeRmE
i)
AR
EpEsresnINoR
R
BRI
EORT SRR e
R
)FI%N‘M

4. H 3 = EHL,

e Administeator CneDrive « ArSrNa
CilsersAdminsirator OneDrive - Ar-Sr-Na
shadminstrator OneDrive

CUsers Adwinistrston AppDatsLocal Temp
CAlsersiAdministrawon AppDatalLocal\Temp

HRNE We W =W _
ini:

wETETE
[T —Y @
S yrRooth
| By stamR ook System 2 Wiem R0

HEYSTEMRDOTH\System32\ WirdowsFowerShelliy] 0,
HETSTEMROOTHISystem3T CenssH,

| eaprogram

‘\Barad
a\Bleocer 3.0

RN R L)
AR
2] L]
ComSper CoindowsiaystemiZicmd axe
CriverData CWindows System 12\ Drivers\DriverDats

INUMBER_OF PROCESSORS 20

os
Path

PATHERT

Windows_NT

WindiowsC:
N EXE; BAT, CAD: VB, VBE S J5E IWSF WSHMST.
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https://www.blender.org/download/

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

177(0): | B &
Y cEoEuRsEmEsS.

B=E ElE MEE(B)...

5. fEf & ATHi N blender, WISREEWS 53] blender TIH, EIHCEZRT).

C:\Program Fil
Read prefs: C:

xg 09IS
xq 080I
28008

000.I

Juqiu0

7. B UCK TFESCHE (blend) RAFFER ZICHIAIE, IXHLL C:\test. blend Ff,
#IN  blender -b “C:\test.blend” —o frame it —f 2128, Z{T_LikfLHS
o, AT BEE, ATDVE TAEHSE FEIMENANET .
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o D F

tion -» Final Transform’
imilation Init

Simalati

form Eve

IR
%
A&
il
) FRERIZAT (AI24T GUT F1iD) , JeR T2 B hhhl, Wwfarf s, 2m

W55

-0 B B foct 44, #AGERmS, — R AL A ERI2A 0

- EGEWCS, BERIEX A SAE A T

8. HUT LA R i EG £ 24T, B2 TE 4L 2128 F 3000 i, I B THEH 3% /out/

HxT.
blender —b “C:\test.blend” -o “/out/frame #####” -s 2128 —e 3000
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O x&5

EEMAITEATRENSE, FHEEE TRECHRKE, 5 N5 % I TR S
KRB TN, T ELZSHIEEN: https://docs. blender. org/manual

/zh—hans/dev/advanced/command 1line/render. html

7.7 AH SO _EA£3] Linux =FEHL
Windows R&4tiE T WinSCP 73 FAZ 3 Linux = EHL

WinSCP 42— Windows ~F & ¥ 4 28 TR K SFTP %% 7 o 1, WinSCP #241 EITE
S, @ WinSCP, H P AT ORI A R 55 2%, JF BT DLEEAR T+ LA
TEFEARSG 28 Z AT SCPRI B . N3 L RSl RII R 25 484E . WinSCP ¢
FE SSH P, mT LA AR B AR i 22 4k, I HSCRE I AR B 10 3047 B 1 56
k.

U A b R A FH Windows #R4F R 40, WK = FHUEM Linux #:4FE R4,
fmrl i WinSCP U5 ®op A S EAR = L.

GIE AR

A HHERAE RGERALN Windows.

= EHIRAE RGZEALN Linux.

= A& AL TP,

= FHAER 2 e H 8T 1 22 3w (SSH RSS) -

AL IR

1. N# WinSCP % uii %,

2. Jash WinSCP, Ja /G ST
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O x&5

K graises
T HMTHEE

=ik
STABLUF)
SFTP

FAEH)

ImOS(R)

| 2

A P4U)

RS

Iam - EBEM) v

3. {E WinSCP &L HHE &R 4.

ER =
|
| s 2if
R TEE

SFTP

EEH)
[36.

&3

HE(P)

#RA... [

FA #Bh

|

STAHLF)

WS (R)

27|

RAPRAU)

Ei(P)

|l‘00t

- hd

| IEMm | FHE(M)
VB SR EEEREMIE FERATIFES)

A AAAA s AA am oA

P WEIE SFTP B SCP .
FWA: = FEHRTRE 1P,
g BN 22,

HFP 4. B ENMEF 4.
FhG: AR R B

4. G sk, #EN “WinSCP”

RIF(S)...

BEN)... |v

-

SCAFAR A A
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O x&5

B0 e S T
wCeAs WP T A - GRRIE BA A
I W root@36.111.65.199 % B it -
E SE-TM-mEea |t v raot -E-V-mmfS 0= T
3 : LR AT ) UM ST HH(O) FET SR0) FER) S0 A2
_CUserst "1 \Documentsh, frootf
&7 : i B AlET - E=
Iz bEER o AE B 2023/¢
- i e 320 miniconda3 2023/
s prits g i 4703
At g 17:14
—iE it R 46:47
poat>d . 14:207
& poat: g 2 13
= hoatid B 74D
Rt ’ 6:35
it d F £:30
= poatsod = A3
poat g F 105
poatid i 28:22
z poatiod = 30:36
- hoci 2 3 3728
E =i S ¥ 16:51
o o - 137,382 . miFERm = w11
o . 2254KB DOCX HY z 41
KB ITATTES 137
| =N ECW Em OKB i F )25
g - 11KB XLSX Tfek 2 G50
] il 18KE CRD Wi e 3230 0l =
fowusms o2 10ER8@& 0B/0B, 0/1 1280w
SFIP-3 L 00024

5. bBA&SCAF.

a. fE “WinSCP” AL FHIA M Git%k b, £ SCHE = ENL P RA AR
Ha%.

b. fE  “WinSCP”  SCAH A 7 T ¥ 7 (0 2 A v, 3 o A A i 1) ST A

c. fE “WinSCP” SCffA&Hm 5 i e MRy, sy B,

d. fEEALHAHE PR SHE R, TomR)E sl

PP L

= LEH R adSITEER

[/root;“".* v

e E
FiaRR, —itd

(I EE#4(8) GRINEHS4AT)

#HEE(G)... v HRE L - EEBH(H)
(R ERR B TZHEE

e. MAEFM, SN LKD),
Linux &G SCP 753 L AL F] Linux = FHL
SCP & — 2 4 (R SRR WS, PT AT (S A E A s o+ SN LA AR R 55 2 2 ) 2E
A7 R, JRilIE SSH P SCHRAE 1 B s A0 5 3 B0k 1) 22 4 PR B
AP R A 1 B J 456 FH R SE 1 = AL Linux #84F R 48, fmrdn scp 7750
e AR A E = ML
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BUAR A
® RHEAE RS KA Linux,
® = EHURIERGIALN Linux,
® = EHLE AN TP,
® ZENMENZEHBAT 7 22 5w (SSH RS .

AL IR:
scp source file user@target ip:destination file# YA B scp 77
N BRI FEN L

scp —r source dir user@target ip:destination path/# ¥4t HZiE L scp

r TR EAEREENE

(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

7.8 M Llama 2 NBUREAT AR HERE SLRR

H 4R Llama2

Meta #£ 7 A 18 H AR T I LA 4 3l T ARBF BB LB 9 Llama2 FFREKTE
SR,
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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 MY EREHT RSB TIS%, BT HE BB, JIGZREA,
BIE AR R IRETEEES] . Llama 2 BYISGEIEE Llana 12 40%, F7T 2
FfeA tokens 4TIk, HHETXKER Llana 1 FIFfE. HBRETIRE 7B .

13B. 70B =S EMIRA .

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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TRIE Meta AFHIE HEIE, Llama 2 FEFZEBEINR FEHMR T HATRESE

R, BEHEE. RE. SHERIMARINK, M. et mEE g

Benchmarks

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

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

(Higher is better) (78) 7B) 78) | (13B) (308) (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 78.6 845 85.0
Q':‘::::Ls 178 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 7E Llama 2 AZEAH E&HXBI RN IES FHAT 1 AN 2 iet,
M SFT (WBHcH) A RLHF (NSRRI D) HATIEAMAL, DAMEELF
IR AR R — 2, R REE.

Llama 2-Chat EEETHIRNBAGIR, FENHFUTIAFE:
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® ZEFR%: Llama 2-Chat W DNHFELREZFRE, HERT=MH. REW
HLEE, Fm AR BRISCRE

® XK. Llama 2-Chat AIRMEN—NEBIIIRKSE, SHP TR,
BIARIXE, RESKGE. WIE. BEFRANE, HIAFRRAER.

o MNABJHE: Llama 2-Chat FJARIZ—EHEAFEF K HE, WRSEAM.
IR E. REHNE, HEA R E RN SRS AR

® LH{EEE: Llama 2-Chat A MEA—AME R OEERESCF LR, ATDS
R P #ATRM, RAEERET . EAZBRBRNETS, AR REZEN
XHEo

® 1E GPU = EN. R ALZITINE

BB A | GAREEKIIH GPU = EM

1. BEA B = EHLITE .«

a. RIARR BT E K “HEHlH0” , MAGRK P ZNEN, A
HL IR .

b. B “MFFIR>BESEN" , BEAENFIERR.

=snsn sz
& Eliitaensn [ S

®

I & &
s 33 ez

R (CloudWaN)

c. iy “GIRZ=EN” , BEABEZENEIRRT.
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L1

2. HATHEAMIE .

a. RIS HRILE “THEER” . “HB” . “©VIHE” . “BURED".
“EBIZRT . CENBRT Fo

b. e . HhALERE"CPU 22407 R7X86” . 433" R"GPU RL” | "HiAk IR " GPU

THEMER p2v”. "R p2v. 4xlarge. 87,

EE

REREEG R RELERENEENSY, NEREFNZHRNETE—E

R,

o LHWESE, MMEANEE Llana—7B-chat BRIR;, HALKYE 286 B1F, Rt
ZHMEBREGSNG B T AR BRI AR R, FHih, Bl
B 326 V100 BF . FIREHEAT IR B & % R HT B, 48
BAEBI RN, WX B ERIRA T EEE

o LW RGA, AT A MRS AR UK TSR, BT
¥ RGARK/MECE A 1006B A L

c. SRR . BEALEERE ubuntu 20. 04 HIERIEGHH TSR .

EE

NT ERRAREINEANTRE, A EFEREE R RS TR AK ubuntu Z&
PR FRAIRIR P BIE S WA B R B & WK 1 GPU = EML-GPU = ENL-F P #8
-Gl GPU =EN - RE=.

BABRMERT ik 1lana2 A FERUKE I KIRBIGAR, FHFAERER 4 1T T

R, WEHEHXTEENETIEN ERERZFER — KERFHAR LLaMA2-7B-
Chat (100GB) .
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d. WEZRRBMAA

*

* SUHE

* LN E

* EHE

L ZNER

ExE

* CPUZIG

* R

"R

=]

aw/mn

O EI - AL @

detaut L S

ecm-72m

eem 7211 @

LV

nE | 28 AE R REEEmE
e sy D =En
s =t GPU HIERGIT GPU RhoESpi2 G ERp2v. GPUF HI0ERp2ve GPUEFR mES e o7 FARUET
. mEnE
SR bl T SCPY_(82) BB IGE) P AT SPUTS Sk GE) T
- GPUGH sl Ss.. p2vdxarge 8 16 128 NVIDIA V100 * 13K a2 3287
GPU SIS, p2vBdarge.8 32 256 NVIDIA V100 * 23k 64 65.75
GPUHBMES..  p2v2darged 8 2 NVIDIA V100 * 18K R 1537
GPUIH RIS, p2vadarge.d 16 64 NVIDIA V100 * 28 64 2074
GPULT W0l s, p2vBdarged 2 128 NVIDIA V100 * 43k 128 6148
R 2TRR RETEER aEe O
Ubunty 20.04 6442
s&m | @FESsD 100 68 @

= mmmm¥ 32907 e

L]

3. MERRAME. BREMS, BFE" WK, "#Ze4”, FAREL it 1PH
TTIEEBENERER; RERZLE, BF " FFHFX". "sEN4A". "AF

B .

4. LB AT

PBR_: THHREH L&
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QO X85
MBEFRAE X AL X & E N KR X P& T8 Llama—2-7b—chat—hf #E#Y,
WFEFR. TRERELEE GPU =EH/opt/11ama BZETF .

P main~  Llama-2-7b-chat-hf

@ joaogante HrsTAR Update generation_config.json  08751db
.gitattributes 1.52 kB &
LICENSE.txt 2 kB &
README.md 10.4 kB &
USE_POLICY.md .77 kB &k
config.json 14 Bytes
generation_config.json 188 Byt s
model-00001-0f-00002.safetensors 9.98 GB @LFs &
model-00002-0f-00002.safetensors 3.5 GB @LFS| X%
model.safetensors.index.json 6.8 kB | &
pytorch_model-00001-0f-00002.bin .98 GB @LFs| &
pytorch_model-00002-0f-00002.bin le }.5 GB @LFs| &
pytorch_model.bin.index.json 26.8 kB |k
special_tokens_map.json 414 Byte L
tokenizer.json 1.84 MB
tokenizer.model 500 @LFs L
tokenizer_config.json 776 Byt L

iR
IR A A A% 3] Linux =ENIESH AWM _E4EE] Linux =EHL.

PBR=: NEEE

1. kA&3F223E GPU TK3)
M Nvidia B M F#; GPU RS H: /&2 GPU =M, BT HBLEE.

# WA INBATAR chmod +x NVIDIA-Linux-x86_64-515. 105. 01. run#t %
# gce M 1inux—kernel-headerssudo apt—get install gcc
linux—kernel-headerst B4TIKZ)ZIEFEF sudo sh
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=229
O X85
NVIDIA-Linux-x86_64-515. 105. 01. run ——disable—nouveautt &% WKz 2 E %
R Ih nvidia—smi

~# nvidia-smi
Tue Sep 12 20:16:14 2023

| NVIDIA-SMI 515.105.01 Driver Version: 515.105.01 CUDA Version: 11.7
e B 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 PO 37W / 250W OMiB / 32768MiB

Type Process name

Vi

WNTERRIXE) R AHSCEE . AR A TS S W T e BRI S AHIREE . AR
TESLA JRZ) 2235 5 Vel B B 52 W 223 Tesla IREH-GPU = BN P HERI-R 3N
VIDIA %3 - RE=.

2. %% Nvidia CUDA Toolkit A4

wget
http://developer. download. nvidia. com/compute/cuda/11.7.0/local insta
llers/cuda_11.7.0_515.43.04_linux. run# %Z%& CUDA

bash cuda_11.7.0_515.43. 04_linux. run# wEIfEE M4
vi "/. bashrc#fE 4 HI1T FH A —ITHEA

ot WiNIFEZE export PATH=/usr/local/cuda/bin:$PATHexport
LD LIBRARY PATH=/usr/local/cuda/1ib64:$LD LIBRARY PATH# #% Esc #iEH
WA IR

wat [FIREREAR source " /. bashret BERELZERD)
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QO X8 E
nvce -V
3. &3 Miniconda

wget
https://repo. anaconda. com/miniconda/Miniconda3—-latest-Linux—x86_64. s

h#t 223 Miniconda3
bash Miniconda3-latest-Linux—x86_64. sh# ELE conda ¥} IE4E
vim /etc/profile#fE M BIT FHFF—ITHMEA

ot FINFFIBEZZ & export ANACONDA PATH=""/miniconda3export
PATH=$PATH: $ANACONDA PATH/bin# #% Esc B i NERIFEAEBN

wqt [FIREBEAR source /ete/profilett BFE D ZIAIN which

anaconda
conda ——version
conda info —esource activate base

pythontt BF BHIIIE

conda env list

conda env list

# conda environments:

#
base * /root/muiniconda3

4, Z3E cuDNN

M cudnn-download F# cuDNN 48B3 _EFEZE GPU =N, BT PHHAT
7%,
# RHE
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O x&# -
tar —xf cudnn-linux-x86 64-8.9.4.25 cudall-archive. tar. xz# ©fHF cd
cudnn-1linux—-x86_64-8.9. 4. 25 cudall-archive#t & ffil cp ./include/*
/usr/local/cuda-11. 7/include/cp . /1ib/1libcudnn*
/usr/local/cuda—11.7/1ib64/ # #Z# chmod a+r
/usr/local/cuda-11.7/include/* /usr/local/cuda—11.7/1ib64/1ibcudnn*#
BERGZIERNI) cat /usr/local/cuda/include/cudnn_version.h | grep
CUDNN_MAJOR -A 2#&[EI4R H 5 cd

cat /usr/local/cuda/include/cudnn_version.

#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. AR

a. T# Llama HBEEIARAG

git clone https://github. com/facebookresearch/1lama. git

b. FELZERM

# f& python310 fRAFFIF

conda create —name python310 python=3. 10# &EF EHIIFIET|FE

conda env list# ¥iH python310 2F1E source activate python310# HJ#Z
1lama 3 cd 1lama

python —m pip install ——upgrade pip -i

https://pypi. tuna. tsinghua. edu. cn/simpleft T4k
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 -1 https://pypi. tuna. tsinghua. edu. cn/simple
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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# T % peft

git clone https://github. com/huggingface/peft. git# /ZRIELL RG2S LY
e, RIERFEIA pefted peft

git checkout 13eb3fc# %3 peft

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

—trusted-host pypi. tuna. tsinghua. edu. cn
ERE

TAE A AR I FERT B ATE B O fF

6. HESHEEAREA S 3N HI4

a. BEAN/opt/llama H3XT
cd /opt/1lama
b. FERHAEEAG

il
B  https://github. com/ymcui/Chinese-LLaMA-Alpaca/blob/main/scripts/
inference/inference_hf. py, FEMEEIY inference_hf. py I LEZ = FEMN.

c. B B34 run. sh
HR R 2 S
vim run. shESCAFEFT AT WA

python inference hf.py—base model 7b—chat—tokenizer path

Tb—chat—with prompt——gpus 0

FERIN: GEITE
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O X225
AT HEERERNEEERZITHE, SRR SR _WEIER, A

%t GPU = EHLHI RGBT T ITR, LR T iR GPU zENGE. BETE4
EEERBABA 4. O 2 BiFEM, ETEENZGERETEM.

BRITESRUNT:

echo “nameserver 114.114. 114. 114” > /etc/resolv. confecho “localhost” >

/etc/hostname

# J&F2 machine—id. yes | cp -f /dev/null /etc/machine-id# &HH
/var/1ib/dbus/machine—id, MJ: # rm —f /var/lib/dbus/machine—id# 1ln -s
/etc/machine-id /var/lib/dbus/machine—-id

cloud-init clean-1 # EH cloud-init. ZHWASAH, MAZZRK: rm —rf
/var/lib/cloudrm —f /tmp/*. log # JEREBHAHZE.

# B /var/log H&E. read -r -d ’’ script <<-"EQF”
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:
f. truncate ()
elif os.path. isdir(file path):

clear logs(base path=file path)
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if name ==" main_ ”:
clear logs()

EOFif [ —e /usr/bin/python ]; then
python —c¢ ”$script”elif [ —e /usr/bin/python2 ]: then
python2 —c “$script”elif [ —e /usr/bin/python3 ]; then
python3 —c¢ “$script”else
echo “###f no python env in /usr/bin. clear logs failed ! ###"fi

# B EIEFE. rm —f /root/. python historyrm —f /root/.bash historyrm

—f /root/.wget—hsts
FEARER GG TR R E

$B—: A7 GPU =41

BFRER-EN G, #ARERZEN TR, EFEHENER GPU =M,
EAFFEBHEFAREEGER LLaMA2-TB-Chat.

nnnnn

L] man wepu (8 % (o8] BESHAR  EROPSEMPTOREUTR  AAWMEERHUES) samm oruzg % (8

Bz

B ~ rew———
wrEs |
exnn¥ 61756.54 o =
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RERIGEE LLaMA2-7B-Chat B MM HERR : p2v. 2x1arge. 4 8vCPU 32GB W77 H
7k v100 GPU.

ST L

% GPU =EN, BT B BHATHEERES .
#3E \/opt/11lama HFIFHAT sh run. sh 1 cd /opt/llama && sh run. sh

#RIERRAE ” please input your question :” JSEIANFEHE|HH

(base) root@ecm-bcd4d:~# cd /opt/llama/ sh run.sh

please 1input your question: why do we should protect m

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.

1":2 for open
Input: why do we should protect environment?

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

1. Preserve 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 is 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 protect measures can help reduce greenhouse gas emissions and slow the pace of climate change.

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

n properly.

5. Promote Sustainable Development: Environmental protection is essential for sustainable development. When natur 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/1lama# I

REREEG R T AAREAL TEREFN SR RPRE —EEK.
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