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1. BNHESRERMNEHAERRHNEMRNBE TR, KIAXE, BINEE
TEHENGZEEANLSEY, AXENAERAMEZNREES, BN
BFRENS, REANEZFATERR, EASOETE=ZSREAFRASTH
RELETE=HER.

2. REMERFEBEIF, FOREMN. ATHPTARFEEHD. BF. EFHAX
HABZHNEIHEE, AEUMEALTAHERETERENER.

3. BTFF@RAAFE. BEIEMER, AXEHATEURRE., NEZREBERSE
FEMHERT TR ENASTHITERANF, HAEREZRREE DA
KO EHRNRPXE, SNHENXTAPXENRAZEEHEI R RNE
ETH. R AP,

4. AXEREABFPERRNERFRmERSNSEMLES, WERUTaRERS

B PR . "ERET A UHEriiEe” ARSIREAXE ., WEZERARARN
it EREXRSHRMENONEREEES, EMNESEIBHSBHNAER
SHOERME. EE. ERAM. UEESFAMEETRREERNRIE, EER4.
AR MARNTH . EAREHMAXEMAEEAEERLEFREN, MERR
AEEEAERERE. £EUERT, RERHANEGEEE. FRME. ERKE.
BARM. BHREIFIENIRE, SERPERANGEHRAEMEZNFBRE,
ABERE (AMENEZERSMZFRENTTEL)

5. MEZWM LRAERE, B8FEERRTEF. mm. BRF. SR Bifl. Z8. MW
IRZRA . MEAEEOREE. MR, HARERZN/HEXKATREMEEMIR
R, SEERRTEMRN. TN, ZFER. BIRES, FEMEZM/HEX
KasPERR, EFUARGEBER. B, £, 2FEE. KT, 8/h. X
THAAFAREMEZMY ., FREFIAS, I, REWEZSFLPTEEAR, £
WARBATEDTEH. &, BHEHIEMENER. AHHAEFTEZNRIR
(BEEARTRBARUASKAEGES "WER" . "Alyun” | "ARW" FH[
BERM/FEXBEA S ME, LARBONERSRERIEMTEBATZR. B
5. BtR. F@mIERSER. 58 BRAR. RS ARRNETSERRES=
HREBIRAI R =M/ HEXEKAT)

6. MERAAXEFEEMAER, BERNEZREBEEKR.
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. TEZHRFUTE,

HEERBIATIE, BEHRE.
Courier=z4{& e

47 cd /d C:/window %<, #HA
Windows &4 X 43,
AL

bae log list --instanceid
Instance_ID
(=& [alb] FRABER, ESEE—,

ipconfig [-all]-t]
{} & {alb}

RRWIER, ELZEFE—D

[

switch {active|stand}
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1.2 Z2GRIDIKFIMLicense Server
1.1. ¥B#ZLinuxIf & License Server

1% FH GRIDIR 51 4 40 BB 15 4B Rz B License, EIBTEE ¥ LicenseBfE#ELicense Server L, A ABNBIEELnux
BIEZR S MLicense Serverf B{RE1E,

=|5§{-‘-II.J\

AXLAUbuntu 18.042ER A NG, MREFERTHAMLNURERSR, WNCent0S, FTEMRBELIRIERE#
BAwHL, BESER, BBANVIDAE T 1Y,

NVIDIA GRID Licensef T{E[RIEE N T/~ :

NVIDIA Virtual NVIDIA Virtual NVIDIA
GPU Software GPU Software Licensing
Server License Server

Center

E
p| Licenses [dll=p = === License |.f...
! File

o o] f
H License file download

License borrow/freturn

iR

Licensed clients

#REE MNVIDIA L|censeEPlL,\é’%HX(LlcenseS(1¢ H ¥ LicenseX HEFEBE BB E W License Serverk, AFER
B9 GPUEY VGPUSL 3, #&if]aLicense Serven#iEGRID License,

TB—: SIZEECSH
Bl — & LnuxiRE R A BIECSSLAI4E A License Server, E{ACIBIR/E, BN EHES0IES4),
BREEXINTEER, HUOEETURIEBSIVSHRIRERNT,

=00 iR

SIS BEFRERS T2 vCPU 4 GBIVECSLAIMAE , MRBPWSFEKRENLicense, EUE
EDIEFBES T4 vCPU 16 GBRIECSIAIFME, MRS ESHMRRIBES.

B EERLNUIRERFHRRKR . AXLAUbuntu 18.04441,

= EEIR40 GBI LR SR,

BIRIERRERRET S, FREEEEIRENT00 Mbps,

ElH
o

TR £XJavaBiTHRiz
1. iR EEE A THEZLcense ServerfECSSEA ,
BRERRE, B8 0EEZEEEHINEEFUNux L4,
2. BITUT®HS, RIEHALHRBERKavalz TR
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https://docs.nvidia.com/grid/ls/latest/grid-license-server-user-guide/index.html
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N o T IXZh 41 i
\E/&;r:;kﬂ% FEZGRDIXFIHLicense Ser GPUEIRE =

java -version

MRE RN TlavafiAER, FRERKavaBTHRIE, &, BRERTEERIERTHRTE.

java version "1.7.0 51"
OpenJDK Runtime Environment (rhel-2.4.5.5.el17-x86 64 u51-b31)
OpendDK 64-Bit Server VM (build 24.51-b03, mixed mode)

3. &% 0pen)DK,

sudo apt install default-jdk

@ '\LHHH ;Zl]%?g/j_' Unable to locate package default-jdk %E\, i%f’ﬁ?ﬂ'f? apt update 'naﬁ
e, BHITU LGS#ITRE.

BIEXMITER, FROpenDKERZEMY
Running hooks in /etc/ca-certificates/update.d...

done.

done.

FEB=: fEHizfTApache TomcatfR$E s
1. FEALNUXRITIRBRE B EBRLREMTNApache Tomcat R¥4-E.,
sudo apt install tomcat8
2. RESWE, BTUTHS, BTomcat RFRENFANBE B,
sudo systemctl enable tomcat8.service
3. B#Tomcat RS,

sudo systemctl start tomcat8.service

4. BEARWebR B EEiFa http.//localhost :8080, WiFTomcat REZEE T,
@ BEE B ALt B localhostE S SR BT ECS STB B4 2 R e 4,

MRERMTRE, RRTomcat RFERKT

It works !

If you're seeing this page via a web browser, it means you've setup Tomcat successfully. Congratulations!

This is the default Tomcat home page. It can be found on the local filesystem at: /var/ 11t/ toncats/webapps/R00T/ index. htul

Tomcat8 veterans might be pleased to learn that this system instance of Tomcat is installed with caraiiva wowe in /u at8 and CATALINA_BASE in /var/1ib/toncats,
following the rules from /uss/share coc/toacat-conson RIS, tat. g2,

You might consider installing the following packages, if you haven't already done so:

tomcat8-docs: This package installs a web application that allows to browse the Tomcat 8 documentation locally. Once installed, you can access it by clicking here.

tomcat8-examples: This package installs a web application that allows to access the Tomcat 8 Servlet and JSP examples. Once installed, you can access it by clicking
here.

tomcat8-admin: This package installs two web applications that can help managing this Tomcat instance. Once installed, you can access the manager webapp and
the host-manager webapp.

NOTE: For security reasons, using the manager wel
*admin-gui". Users are defined in /eze/zcacats/coocat

FBIY: ZELicense Server®#{f
REEEZIRTRINE fsetup.binR & XM iZ X RER.ZipEHEE .

p is restricted to users with role “manager-gui’. The host-manager webapp is restricted to users with role
"
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1. T ﬁsetUp binZ&xEF B EZEFRFAEN.ZIDESHE.
o MERMEFEIINVIDIAE MFKELT License Serverf &4, TUTHE, BEZEE.,

unzip REERF.zip
@ W EERRSEEFEZONEEDNENREAZTR,

o MREELME=IKET License ServerZEEFR T, BETUTHS, TERERER.

wget https://grid-9-4-zyy.oss-cn-hangzhou.aliyuncs.com/setup.bin

N
fEn

BITUAT S, ARREFFMATRR,

chmod +x setup.bin

3. ¥ lLicense Serverii {4,
i. lroot AP ETRERR.

sudo ./setup.bin -i console

ii. ZIntroduction&sy, BE[EELMEE,

InstallAnywhere will guide you through the installation of License Server.

It is strongly recommended that you quit all programs before continuing with

this installation.

Respond to each prompt to proceed to the next step in the installation. If
you want to change something on a previous step, type 'back"'.

You may cancel this installation at any time by typing 'quit'.

PRESS <ENTER> TO CONTINUE:
i. ffLicense Agreement 35, FEEE— X BHE FHTE IHEZIFOIMY.
HWARFTIIMNYE, RASKRTEEZIFUMNER, BRAAY, FRERE,

iv. 7£Choose Install Folder&psy, BEREEFE, RIFEIAMLcense ServerfRFLRFIKRER,

v. #£Choose Local Tomcat Server PathZf#, B ATomcat BIARMERR, BRINA /var/lib/tomecat
BAEZ, Bl svar/lib/tomcat8,

vi. Z£Choose Firewall Options&34, WINFEZEMXIBERITANREO, BEHEREZE, FREKINE
o,

Choose Firewall Options

The license server listens on port 707@. This port must be opened in the
firewall for other machines to obtain licenses from this server.

The license server's management interface listens on port 8088. Leave this

port closed to prevent unauthorized access to the management interface.

->1- License server (port 7078)
2- Management interface (port 8e8e)

ENTER A COMMA-SEPARATED LIST OF NUMBERS REPRESENTING THE DESIRED CHOICES, OR
PRESS <ENTER> TO ACCEPT THE DEFAULT: I

> XHHARAS: 20220602 7
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vii. fEPre-Installation SummaryZis, HINMEEHBELZRERHTE.

Pre-Installation Summary

Please Review the Following Before Continuing:

Product Name:
License Server

Install Folder:
/opt/flexnetls/nvidia

Link Folder:
/root/NVIDIA Corporation/License Server

Disk Space Information (for Installation Target):
Required: 105,216,774 Bytes
Available: 35,581,248,512 Bytes

PRESS <ENTER> TO CONTINUE: I

vii. #Install Complete#fsy, BEEZ%E, FERLE,

Install Complete

License Server has been successfully installed to:

/opt/flexnetls/nvidia

PRESS <ENTER> TO EXIT THE INSTALLER:

I FH: f£ENVIDIA License FfllZLicense Server

1. BIFENVIDIA License, H{ER&ZBFLicenseIHifEE R,

NVIDIA LICENSING | Login

LOGIN

E-mail

2. 7£Dashboardmi@, #dFlicense ServersXis, FCREATE LICENSE SERVER3Z4H,

C 8 dkcwsmpmidacon “ 0

TINVIDIA LICENSING | Dashboard

DDDDDDD Entitlements TR License Servers
» evmewen oacioy AT suronte evasron Moo o » ot senen «

EntitlementsXig T, E2&BrIAAEN2ERLcense,
3. 3T Create License Serverii|, EEHXER, ASHEECREATE LICENSE SERVER,

8 > MAYRRA: 20220602
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Create License Server

@ create legacy server

X

rvice Instance, leave "Create legacy server” disabled

Server Name Feature Licenses

v

Description Added Features

FEATURE

No features have been added yet

MAC Address

ame AND MAC add

Failover License Server

Failover MAC Address

CANCEL RESET (CREATE LICENSE SERVER

WIRS AT

2 88
Server Name BHENXEZEZ R License Server&#R,

EE&RATEELicense ServerfECSSEHIBIMACHEHE,

MAC Address EEUBRIA, B ipconfig -a SOMTENR,
Feature BIEEE®RE, HE@AFHRNMBLicense$ (&, BEHEADD,

4. QIZ5H/E, #License ServersTUH S &M%, THLicenseXft,

e sens | s

SERVICE INSTANCE TYPE

License Servers

BOUND SERVICE INSTANCE

test n/a n/a
CI- TR
FEATURE TOTAL

NVIDIA RTX Virtual Workstation-5.0 10

$EB/N: § ALicenseXft

1. @AM Webiil ¥ 88518 Attp://localhost :8080/ licserver, # ALlicense Server&E I8 K@,

@ 389 BB HEE P B localhosti i AR BIECS ST BB /A M bt ,

NVIDIA.

2. EEMEMREHLicense ServerXig, HiflLicense Management,
3. ffLicense Management 3, ¥ dUpload license file (.bin file)/F80% 2304, &R AMAY

> XHHARAS: 20220602 9
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LicenseX {#, AFETITH(0),

License Management

4. B#Upload,

NHEERNTER, RrlicenseXEESEARII,

(((((( =

RO LAE AN S A= RLicense ServerXig, B iiLicense Feature Usage, &E&Licensef 2 AR E
BB,

Licensed Feature Usage

FBRE: Wi W& EEN TR

AT RIELIEI 2 — B Windowsi2/E R A BIGPURE ML SE I vgnein fl, #ith ol DA BN F 4R E 82 f9GPUE
B,

1. B —&GPUSLH,
BNRE, BB oEARSR1GPULAl,

AP R B SERIAAE A GPURE ML SEBlvgnei, #EERZEAIWindows Server 2019 #4E PR 6441
AR

2. LRGRDIREI, A/SHNMLicensefREEH M ELicense, ERMEIE, BB M ECPUSA 225 GRIDIRH
(Windows)

iELicensely, 151 B RIEE T License ServertJECSSEF AMIP, #%0E 547070,

10 > MHRA: 20220602
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B NvIDIA 3R
IHR RIBE SR #EENH)

Q== Q| O
BT A . .
e ERUR AT
BT AREERE
B D RE Rl A B R Y RIS AR -
WA
Al

@fﬁﬂﬁ%ﬁﬁEﬁ Quadro Virtual Data Center Workstation 18]

—RFEERRS
[t EE= |

Woe:
|mm |

R EERRS

WROS:

THHA:
EEFEEARE SR EERARROES - HILE 70700

3. HiffLicense ServerEIBR®E (http://localhost:8080/ licserver) , FEEMEfF=HLicense ServerX
B, B&Elicensed Clients, BITJEEEIGPULAIER, FNZNVIDIA vGPURR{Z F i FE A1 B AT IE
E{EHLicensetd N8k,

BEEFIRKID, TABEEZEFHNFEEER.

Client Details

1.2. #B#EWindowsHiE I License Server

{£FAGRIDIRE1 A M BB M B License, [EBTEE ¥ LicenseEfE7ELicense Servert, KX ABNBEE
Windowsi2{E Z 4 BiLicense Serverf B8 IR/E,

%%EI@\

NVIDIA GRID Licensef T{E[RIZEE N T/~ :
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NVIDIA Virtual NVIDIA Virtual ! NVIDIA
GPU Software GPU Software i Licensing
Server License Server !
i Center
VM '
VM Licenses |d=} = «++| License (...,
! File
@ E
License barrow/return E License file download
i
@ :
]
i
i

Licensed clients

REE MNVIDIA Licensetp ity 3k Bl LicenseX 4, FH¥§LicenseX{4EREEE B2 M License Servert, AR{EA

/J\
ON

REIGPUBEVGPUSESY, @33 M 453 dLicense Serven&EGRID License,

SBR—: SIRECSSH

el

#— A& Windowsi2/E R4 BIECSSLI/E i License Server, EASIBIENE, BN ERESOESLA .,

BRFEXIUTEREDR, HMEEIURES B SHRIRERT],

Bo &N EEA

IR i%ii?%ﬁaﬁmfz VCPU 4 GBEYECSSEAIMAE, MRBHWSZHFEKRENLicense, EIUE
EDIEFBEES T4 vCPU 16 GBIIECSZAIFME, NMRSESHIMERERIBEMY.

e ;ﬁiui%WmeWSi:d’E?\% Z12., AXLAWindows Server 2019 #4E R 6441 AR A

ik BIEHR40 GBUALRAE,

T BWRERRER RS, FETRIEEIREN100 Mbps,

$B”: R¥lavaiziTHiIRE
1. IEREEESRBFEELcense ServerfyECSEL .

BARERZRE, BERETERNEHINEEFWindowssLil,

2. iEEIfFojd kbudd'Fi*zOpenJDKJREi‘iﬁ@,
3. &EJRE,

12
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12 OpenJDK 1.8.0_322-1-gjdkbuild Setup =

Completed the OpenlDK
1.8.0_322-1-ojdkbuild Setup Wizard

Click the Finish button to exit the Setup Wizard.

4. BRESKLTEJAVA_HOME, FHEEUEIRE FIRERreX M EFRENEITIERE,
BN, KBERIRE AN C:\Program Files\ ojdkbuild\java-1.8.0-openjdk-1.8.0.201-1\jre,

nEEE
Administrator 8IEFIEE()
= &
Path C\Users\Administrator\AppData\Local\Microsoft\WindowsA...
TEMP Ch\Users\Administrator\AppData\Local\Temp
TMP Ch\Users\Administrator\AppData'\Local\Temp
HEE(N)... RE(E).. k(D)
EHTE(S)
= & ~
ComSpec CA\Windows\system32\cmd.exe
DriverData CA\Windows\System32\Drivers\DriverData
JAVA_ HOME C\Program Files\ojdkbuild\java-1.8.0-openjdk-1.8.0.322-1\jre I
MNUMEBER_OF PROCESSORS 4
0s Windows_NT
Path Ch\Windows\system32:C\Windows:C\Windows\System32\Wb...
PATHEXT COM;.EXE;.BAT,.CMD; VBS; VBE;JS; JSE;.\WSF,.WSH;.MSC W
FE(W)... F5(0)... k(L)

X

@ B BEHERERAGSTAEMZMY, AURNS (\) K,

5. ERKZEPathth, WIARBEFHjava.exeR FENLXKE,
BEBRT, RKREN, SEIFMLEEZR,
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Administrator BIFIFZEE(U) -

=2 FEINREE *

Path

TEMP

T™MP % SystemRoot¥\system32 HE(N)
%SystemRoot¥
%SystemRoot¥\System32\Whem )
%SYSTEMROOTY\System32\WindowsPowerShell\v1.0\,
%BSYSTEMROOTI\System32\OpenSSHY HES(B)...
C:\Program Files\ojdkbuild\java-1.8.0-openjdk-1.8.0.322-1\bin |
C:\Program Files\ojdkbuild\java-1.8.0-openjdk-1.8.0.322-1}jre\bin k(D)

EHTEE(S
& = A(0)]

=8

ComSpec TEE(Q)

DriverData

JAVA HOME

NUMBER_OF_PROCESSORS REAET)...

os

Pat

PATHEXT

"= e
— . My . -+
SB=: Riklicense ServeriR{
B EEFRIIRIE BLicense ServerZ K2,
1. f#[ELicense Serverfy.zipX {4, HiZiTsetup.exeREREF.
2. fEIntroductionZi@, ##HENext,
BN NVIDIA License Server — *

Introduction

& Introduction It is strongly recommended that you quit all programs hefore

O License Agreement continuing with this installation.
() Apache License
(O Choose Install Folder

() Choose Firewall Qptions

Click the Mext' button to proceed to the next screen. If you want
to change something on a previous screen, click the Previous’

button.

() Pre-Installation Summary

(O Installing. ..
() Install Complete

You may cancel this installation at any time by clicking the
‘Cancel' button.

SANVIDIA.

In

Cancel

3. fflLicense Agreement U, %l accept the terms of the License Agreement, $AF&%

14

FHNext,
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B¥ NVIDIA License Server

& Introduction
& License Agreement

() Apache License

(O Choose Install Folder

(O Choose Firewall Options
(O Pre-Installation Summary
() Installing...

() Install Complete

In

Cancel

License Agreement

Installation and Use of License Server Requires Acceptance
of the Following License Agreement:
END USER LICENSE AGREEMENT &

Release Date: September 4, 2015

NVIDIA LICENSE SERVER SOFTWARE END-USER
LICENSE
AGREEMENT

IMPORTANT - READ BEFORE DOWMLOADING,
INSTALLING, COPYING OR USING THE LICENSED
SOFTWARE v

«g nv I DI A. I j accept the terms of the License Agreement I

4. f£Apache License Agreement i, %&D| accept the terms of the License Agreement, A

a8 EHNext,

B NVIDIA License Server

& Introduction

@ License Agreement

& Apache License

(O Choose Install Folder

(O Choose Firewall Options
(O Pre-Installation Summary
() Installing...

(O Install Complete

Apache License Agreement

Installation and Use of License Server Requires Acceptance
of the Following License Agreement:

Apache License
Version 2.0, January 2004
http:/fwww.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION,
AMND
DISTRIBUTION

1. Definitions.

"License” shall mean the terms and conditions
for use, reproduction, and distribution as

«2 nv I DI A. I i accept the terms of the License Agreement I

Cancel

5. #£Choose Install Folderfii@E, ®E Biritullk, AEEHENext,

AYRRA: 20220602
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BN NVIDIA License Server

& Introduction

@ License Agreement

@ Apache License

& Choose Install Folder
() Choose Firewall Qptions

GPUZ= RS2

Choose Install Folder

Please choose a destination folder for this installation.

() Pre-Installation Summary
(O Installing. ..
() Install Complete

Destination folder:

C:ANVIDIA\LicenseServer

<A NVIDIA.

B} NVIDIA License Server

& Introduction

@ License Agreement

@ Apache License

@ Choose Install Folder

&) Choose Firewall Options
(O Pre-Installation Summary
() Installing. .

() Install Complete

<A NVIDIA.
|

7. fEPre-Installation Summary®E, WIAEEER, Efinstall,

Restore Default Folder Choose. ..

Choose Firewall Options

The license server listens on port 7070. This port must be
opened in the firewall for other machines to obtain licenses
from this server.

The license server's management interface listens on port

License server (port TO70)

[] Management interface (port 8080)

Previous
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B¥ NVIDIA License Server — *

Pre-Installation Summary

@ Introduction Please Review the Following Before Continuing:
@ License Agreement
@ Apache License

@ Choose Install Folder

@ Choose Firewall Options Disk Space Information (for Installation Target):
Required: 16,713,158 Bytes
Available: 29,111,062,528 Bytes

Install Folder:
C\MVIDIALicenseServer

& Pre-Installation Summary

(O Installing...
(O Install Complete

<A NVIDIA.
"

8. REXME, BiDone,
=

MNVIDIA License Server — *

Install Complete

@ Introduction License Server has been successfully installed to:
@ License Agreement

@ Apache License

& Choose Install Folder
@ Choose Firewall Options

C\MNVIDIALicenseServer

Press "Done” to quit the installer.

@ Pre-Installation Summary

@ Installing...
& Install Complete

<SANVIDIA.

$EPN: ENVIDIA License kL tllZLicense Server
1. BI{E , H{EBRERELcenseYHEZ R,

NVIDIA LICENSING | Login

LOGIN

E-mail

2. 7£DashboardmE, #dFlicense ServersXis, FCREATE LICENSE SERVER3Z4H,

AYRRA: 20220602


https://ui.licensing.nvidia.com/login

B /b gppk =hEh|
\H/s—gr:akﬂa’% FEZGRDIXFIHLicense Ser GPUZ=BRE S

€ 5 C & wiconsingnvidacon

<INVIDIA LICENSING | Dashboard

| oasusonso Entitlements

EntitlementsXiF T, ELBHIAEHN2IRLcense,
3. T£3TFFHCreate License ServeriiH, EEHEXESR, ASHBETCREATE LICENSE SERVER,

Create License Server X

@ create legacy server

server Name

Feature Licenses

Description Added Features

No features have been added yet

MAC Address

name AND MAC address

Failover License Server

Failover MAC Address

DS HHBT

3 B
Server Name HENXZREER License Server&#i,

HEE BT ELicense Servert ECSSL{ B MACHALE

MAC Address EIEREH, B ipconfig -a SOMTEN,
Feature RIFFEERE, HEANSHMBLicense$E, B3ADD,

4. BIE%E, fLicense Sewersﬁﬁiﬁ%?&%ﬂ, T#LicenseX £,

License Servers [ e sens | s |
v CENSE SERVER BOUND S NC SERV INSTANCE TYPE

test n/a n/a

I

FEATURE TOTAL

NVIDIA RTX Virtual Workstation-5.0

10

$EBH: § ALicenseXft
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BRIESCE- 572 GRIDIRF B License Ser
ver

GPUZ= RS =5

1. @I At wWebiX ¥ 283518 http://localhost :8080/ licserver, # A License ServerZI2 RE,

@ 588 B ML Y localhosti i AR BIECS ST B0 A M bt ,

2. EEMSMERLicense ServerXig, BLicense Management,

3. #License Management &, ¥ FUpload license file (.bin file) GRSk X £, EEAMH
LicenseXff, AFREITFH(0),

NVIDIA.

License Management

sin e | [5785% | msaerrmens

e

4. BfUpload,

NEERNTEER, RxlicenseXXHESANRII,

BT AEEMS A ¥License ServerX1f, BiLicense Feature Usage, &ELicense#E ARE
RER.

Licensed Feature Usage

HBIN: Wi W& EZN T T

AT RIELLBIZ — B WindowsiRE R BIGPUE ML LA vgnei B, Ath ol AE N & E 812 89GPUSE
.

1. IE—AGPUEHI,
BIMEME, B2 02 REE NN HGPUSLA,

ARG B SEHIMAE A GPUEE ML SEBvgnei, RIFRF N Windows Server 2019 IR HIDER 6447
AR

2. LEGRDIKEN, RS HMLicensefREEH M ELicense, EAMEME, BES M ECPUSLA F22 25 GRIDIRF
(Windows) o

g Licensely, BEBIRIEE T License ServerfJECSSLAIAMIP, &A= 47070,
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R{ESLE- 1572 GRIDIRFI M License Ser

ver

GPUZ=PREES

B NvIDIA 3R
IHR RIBE SR #EENH)

Q= -©| 6

TS . - -

£-30 BE ‘E‘ﬂﬂ:ﬂﬁ
LRdmsARER RS

| CEE D BE IR B R PR ARG o
EHEL

FElERea:
@fﬁﬂﬁ%ﬁﬁeﬁ Quadro Virtual Data Center Workstation 18]

—RFEERRS
[t EE= |

WOE:
|mm |

B EERH S
| |
woe:

| |
1HAR:
I ERERRE SR AR BEOEE « BAE 1070

3. HiffLicense ServerEIBR®E (http://localhost:8080/ licserver) , FEEMEfF=HLicense ServerX
%, B#Licensed Clients, BITJ&EEEIGPULHIER, F/RZNVIDIA vGPURHZ F i B AL B #il IE

1E{E A LicensedIIh ¢,

Licensed Clients

lients with features consumed or reserved. Click a Client ID for further details

Client ID Type

BEZEFIKD, TTUEEZEPHNFARES.

Client Details

20
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GPUZ= RS 28 BRAESEK- EGPUSLY_EEFENGCIRE

2 fEGPUSLHI FEFENGCHE

R LAFE T ensorFlowiR % SIHEZR A BN 4B WN1a £ GPUSE B _EERENGCIF IR,

B EH
o EJNGCMLL, EMNGCKS,
o ERNGCMUL, JREINGC APl keyHRFEI A, ZRNGCARKEFE N FEERIEZAINGC APIKey,

dﬁa/%%l%\

NGC (NVIDIA GPU CLOUD) ENVDIAF AN —EFREZIETES, TMEFAEREZHIDFEZIREHE
%, BIESREZINFARE,

BRINGCEM EZgnSEHE T 2ESE, HEERETIARME T EHXINVIDIA Pascal GPULILEINGCE 2SR
%, BUMEBERTIHIINGCERESR, FAEEHERERMIENGCERNE, NHORAEINRESE
SIREZR, MAREHBBTRALAURVESHENNE, SMALARENRLZE,; BEZFARENEEE
2, HERSHEET,

NGCIFREt T BRTERREZIERABRANERES (HlinCaffe. Caffe2. CNTK, MxNet.
TensorFlow. Theano. Torch) , RO IEREENBEIIERE,

XEFEBENGCIRR B LA MAR R ELHE
e gnd. gn5. gn5i, gnév, gn6i, gn6e

e ebmgn5i, ebmgn6i, ebmgnév, ebmgné6e

TEMGNSIHIAH, NEERORCPUSHIABENGCRENSR,
BIES R

1. Bl@—Aagn5sLfhl. BAERE, BERERRSEELI,
AEEESHE, BFEEIRUTILA:

o HbfE: REEEFLET (FH) . fLde2 (k=) « %£4L3 GRROA) . 465 (FMEF) . £XR
1 (M) o #R2 (E8) . /BT CGRID &

o S HEIFgnSELHIFAE,
o B BEELTIE, EEEHAIXIEED, FKEINVIDIA GPU Cloud VM Image, AFHREMER,

R{BFEEEL 1)
QA nwidia gpu cloud “
AEmR
iR . P
) NVIDLA GPU Cloud Wi Image (EEHIELSEE) BizirHITNVIDIA .
EITHR
TSk

o AMHR: EFNEAMIPHAL,
@ 3 MBXBRESEANPHL, WELARRINE, TELEEPIL,

o A ER—NLLA, REABVAFRICP 2250, NMREBHNELHEELIFHTTPSEDIGT 6
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S GPUZ= RS =5

BR%S, WARFFILTCP 443 (BFHTTPS) = TCP 5000 (AFDIGTS 6) %M.
ECSLAIBIEMING, BER , ICREFI A RIPHELL,
2. JEIZECSSLA,
RSB E R B REEE R TE— 7 N IEEECSLA:
o

(e]

3. RAERTBWANGCE MIREVHINGC APIKey/5i2E E#E, BITJERNGCERKIE,

? MobaXterm 8.4

(SSH client, X-server and networking tools)

» SSH session o
? SSH compression : »
? SSH-browser s
? X11-forwarding : » (remote display is forwarded through SSH)
? DISPLAY : « (automatically set on remote server)

» For more info, ctrl+click on help or visit our website

lelcome to Ubuntu 16.04.4 LTS (GNU/Linux 4.4.0-116-generic x86 64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

elcome to the NVIDIA GPU Cloud Virtual Machine. This environment is provided
o enable you to easily run the Deep Learning containers from the NGC Registry.

ALl of the documentation for how to use NGC and this VM are found at
http://docs.nvidia.com/deeplearning/ngc

felcome to Alibaba Cloud Elastic Compute Service !

fusr/bin/xauth: file /root/.Xauthority does not exist

"lease enter your NGC APIkey to login to the NGC Registry:
P

4, 18T nvidia-smi W%,

MEEEBLRIGPUNER, BFEGPURS | IRaIRASE, MTEFMR.
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GPUZ=FRS =8 AR AESL R

Mar 29 20:50:01 2018

Driver Version: 384.111

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

® Tesla P10O-PCIE... Off | 00000000:00:08.0 Off
27W / 250W | OMiB / 16276MiB

PID Type Process name

5. #EETensorFlowREZSIHESE,

i. R , TETensorFlowsE{& T E, ¥REU docker pull @<,

nvidia .

caffe sckar pull aver.iofnvidia/tensocElow:18.

caffe2
cntk
ouda
digits
mxnet

pytorch

TensarFlow is an open source software library for numerical computation using data flow graphs. Nades
in the graph represent mathematical operations, while the graph edges represent the multidimensiona
LICh data arrays (tensers) that flow between them. This flexible architecture lets you deploy computation to
hpe - one or more CPUs ar GPUs in a desktop, server, or mobile device without rewriting code.

i. THTensorFlowiE &,
docker pull nvcr.io/nvidia/tensorflow:18.03-py3
iii. EE THNRER.
docker image 1ls
v. BfTESR, STMTensorFlowFZHFHERE.
nvidia-docker run --rm -it nvcr.io/nvidia/tensorflow:18.03-py3

;~# nvidia-docker run --rm -1t nvcr.io/nvid ensortlow:18.0

Copyright . NVID ( ATION. ALl rights rved.
The TensorFlow Authors. L1 rights reserved.

ations (c) NVIDIA CORPORATION. All rights reserved.
ered by the license terms that apply to the underlying project or file.
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A {ESL k- GPUZ= PRS2

6. EEUTE—R AKX TensorFlow,
o fEEMIXTensorFlow,
python
import tensorflow as tf
hello = tf.constant ('Hello, TensorFlow!'"')

sess = tf.Session ()

sess.run (hello)

MR TensorFlowIEHNE T GPURE, REILE RN TEMR.

oo HE R g # python

I tensorflow/stream_executor/cuda/cuda_gpu_executor.cc
s0 returning NUMA node zero
LI | sorflow fcommon_runtim

o T#HTensorFlowtEE 3K TensorFlow,

git clone https://github.com/tensorflow/models.git
cd models/tutorials/image/alexnet

python alexnet benchmark.py --batch size 128 --num batches 100

BITRSM T BT,

B o 1 O +/- 8,000 s

7. RETensorFlowiz B HER, &, TRERNEESEX,
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GPUZ= RS 28

BRIESLE- GPU ARERY|| 4R R (ESL I

3.GPU AI#ER| ez {ESL B

KEREATABRIIIGHS, ERACPFS/NASTEARZEM, FIABERSKubemetesik EEGPUZ RS

SRERHTERAL.

SIHWAR
BEAE R GEMRE,
{5 FH CPFSTZ 4% 1)I| 4R 2047

HEE

GRUT RS Sk

R @

e WY -N-X-

o EATCRANMEZRARSSMEILR,
o {EAArena—RIZER/ENW,
MEREE
HTHE
i
7
& =5 "
X
o= e |
[ = »= ] S
M \ [}
L .-"l;..-"\_ *
\f:».,\_.:
=t ]
i% F B9 7

e GPURRS 2

GPUZRRFZHBEETGPURANITERS, SERATARERS ., MMLE. HEUHE. BRINKEN

Rins.

BLZXTGPURSF|NNE, S ICPUIRS S mitlE i,

o XHTFENAS

FESXHEFENASE— N OHERE., BT R, Su%. SHRNIHAXERE, FREPOSKIIH
£20O, IIXFHTERUTET/REZHE, ofUEHEIREMITEECS. BHREBRSHE. SRMSFACK,
BMARIREC, HEBUHEBCS, SMAEITEEHPC, ARIZPAEITEWS FRRUSHRNEZEM, BPXL

FERNARER, MUEEEBUSRALET,

BEXTXHEENASHNAR, BB L FENAST miFIE i,

o N {ETEAECPFS

X f%CPFS (Cloud Parallel File Storage) , REMEZZEEE . ¥ ROHTXHERERS, H3I5
MR IS MEERET T REMMK, RENHIEEVRNFRIMNSREI0. SIOPSHHIELEIE
X, TURTAREIZG. B502% . EFit+E. EDABE. GHEE. SK9oH. Hl82S . K¥ES

FARZNEREWFZHRP,

BEZ2XTFXHEFMHCPFSHNG, BB HFMHECPFSIEIER,
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BRAESLE- GPU ARERY || 4 R (ESL I GPUZ=PRS S

o FERF ACK

B SKubemeteshR (ACK) RS HRETTBENSRNAEEREN, IFEWRERCNANEESD
FHEE., BEWNEREMNMML. F#. NENREEN, TERRRET[UNABTRE,

EEXTERMSACKHNG, EBNEEMHS A RIFIETL,
HHER

REEEREIRIEE

EEZRESLK

ALEEESNESREIE
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BRAESLER- TEGPUSL _E{&E FARAPIDSHN

GPUZ=BRSS =8 BEHLERZESIES

4.4 GPUSLHI L {EFIRAPIDSNEH 58 %
SMEF

AXNRT W7EGPUL I EEFNGCHIEFERARAPDSINEE, MERHIBERZMIBZZIES, BEIHER
TRHE IR

BRER

RAPIDS, £#RReal-time Acceleration Platform for Integrated Data Science, ZNVIDIASHXTEIERIZ
BREIHHIIGPUNMEE, ESRAPIDSER, B8 E HMif,

NGC, £FRNVIDIA GPU CLOUD, 2NVIDIAHI—EREZIERRER, HALAEREIFREREZINIES
IR, REREERBNNAFLRIE, NGO ILIZEE T RAPIDSHDockerEfg, M THEANAFLKRE,

JupyterlabR —EXREXANFH KRR, HHESEMNE . KEMRNITRS S LORHBME,
Dask@—RBERAHIFEER, TJLHRFAHITIHERR,

AR T —EEFNVIDIABIRAPIDS Demof{E8 R HIREE KA REIAES, ERT EGPUSLH L& FRAPIDS
ALE—METLEIML Trainingim 2 in{E S5 893572, Hod, ETLES{ERRAPIDSAICUDF, ML T rainingBy{s
XGBoost, AXRAIKBETFRERANEFIBELEDaskz T, N —EBNETHKEE,

@ 83 NVIDIAE 75 RAPIDS DemoftiBi55 M Mort gage Demo,

RAPIDSTREES R A A M EZER T, CIEGPUSLAIN, B IEEERTHIHTIEENIDA RAPIDSH
{EFIRAPIDSTRE 1R,

@ 3B ZRAPIDSTZEES S {E I Ubuntu 16.04 64-bitiBE R4k,

BRIETR
MR LI GPUSLAI B £ 3 7 RAPIDSTE eff, R BIZ{TRAPIDS Demo, M/SEjupyterLabfRss FFia#(E RN
o], FBIES L EDupyterLabfRss .,
0 RIE LR GPUSLAI B R B FEFARAPIDSTUA R, HIRUAT B {E FRAPIDS AR 28 F 5E55 -
o SIB—: JREXNGC APIKey
o HE_: RERAPDSHEE THHS
o ¥
a2

B=: ZRERAPIDSIFE

e LSBT : Z1TRAPIDS Demo

L B—: JKEINGC API Key

1. NGO T EEMNGCK S,
ERNGCH I,
BERNEALARFPE, ARRESetup,
#ESetupTHEEGenerate APl Key[Xig, #FGet APIKey,
1£API KeyTiH, HifGenerate APIKey,
#£Generate a New API Keys$iEtEs, B FHConfirm,

o v kM W N
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BRIESLE- £ GPUSL _E{EFRAPIDS/IT _ )
ENBRY SIS GPUZBRSS =%

@ 3B HHHINGC APl Key2S B = HHINGC APl Key, MR/EEHENGCAPIKey, EHERBEE
IBEINGC API Key.

7. S#IAPI KeyH1R1ZE A,

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

API Key: ¥zVl D

SB . FIRAPIDSELTHD S
TR UATIRIE, 3REXRAPDSHEBZR TH®L !

1. BRNGCM,

2. EREAMSAE, %£FCATALOG > Explore Catalog,

3. Z£NVIDIA NGC: Al Development CatalogTiEHIE RS, BWARAPDS,
4. ARRERP, BERAPIDSTEA.

NVIDIA NGC: Al Development Catalog

i e ovios Sort Relevance

<3

NVIDIA
DEEP LEARNING INSTITUTE

RAPIDS oo RAPIDS oo RAPIDS

JAnvioia

5. 3£Edocker pulliz £,

ARG ETRAPIDS 0.8IRARKRHES, BMEBTARANBE, £ATagh08RANER, L
PRMRIERY, BIERMITEMRA.

i. BETagsmE,

Catalog: Containers / Containers: nvidia:rapidsai:rapidsai
Publisher Built By Latest Tag Modified

Open Source NVIDIA cuda10.1-base-... December 11, ...
RAPIDS

Multinode Support Multi-Arch Support

No [

Description

The RAPIDS site of software libraries gives you the freedom to execute end-to-end data science and analytics pipelines
entirely on GPUS.

Labels

Covid-19 | Machine Learning

28 > MAYRRA: 20220602


https://ngc.nvidia.com/signin/email
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BRAESLER- TEGPUSL _E{&E FARAPIDSHN

B FESIES

i. REFHESHITagER., ARBIP, EIF 0.8-cudal0.0-runtime-ubuntul6.0d-gcc5-py3.6 o

@ 0.8-cuda10.0-runtime-ubuntu16.04-gcc5-py3.6 &, puilTag
Q
DIGEST OS/ARCH COMPRESSED SIZE CREATED
sha 4 bab 9focod linux/amde4 2.96GB 07/11/2019

iii. IRETIEDES, S%/Pull Command PGS EINARIERS, BREMABRANNNTagER,

HREF

ZKZI_T@U':F’, ¥ cuda9.2-runtime-ubuntul6.04 EHiA 0.8-cudall.0-runtime-ubuntul6.04-gcc
5-py3.6 o

RE8docker pullti & AT FHRAPDSHER . XTI FHRAPDSHER, EENSE = §E
RAPIDSH 1R,

Publisher Built By Latest Tag Modified size
Open Source NVIDIA cudag.2-runtime-... July 11,2019 294GB

Description

The RAPIDS suite of software libraries gives you the freedom to execute end-to-end data science and analytics pipelines entirely on GPUS.

Label

FEBE=: ZERAPIDSIKE
SR TIRME, SRERAPIDSHRIE :
1. BlER—AGPUSLHl, HMSBIESMEmHH S0l
SHEEIRPNT:

o S£fl: RAPIDS{UER FIFEHGPUEIS (RANVIDIA PascalR A EZEH) , AR EEERIRGPURIS

FHEBERNEFIMIE, BaTEgn6I. gnév. gn5Hgn5i, FABIGPURISIESILLIEE, BIY

EEEFEKRNgN6I. gnévaigns5sEfl, ARfld, ERAT EF 7916 GBRIGPULA,
o Hf%: EEGTIHPIEEHFER NVIDIA GPU Cloud VM Image o

HIEHHIER 2 (HF)

Q, NVIDIA GPU Cloud E
E=me
mEns NVIDIA GPU Cloud \
v e ERES linux 2B

NVIDIA GPU Cloud VM

. ¥0.00/E

10070 7| @ o
oe (ERIFRIE) SEFHANVIDA .. LTABER

EEER
ETRE
SESEE
EUES

amTma

15
70N

o AMHR : EFAEAMIPvAIE NEFELHICIZMINEHEEPHI, BARIE, ESRBEELAKN

IP3Z 5 o B9 40 = ECSSEA,
o REH: EBRNRELATEFHUTHO:
m TCP22iwA, FAFSSHER
m TCP8888ix M, ATFZFFiniaupyterLabfRss
m TCP8787i%M. TCP8786ix A, FAFZ#FiHiaDaskiRs
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ERGPULAI, EEANESL o

3. WIANGC APKey/5#2 1 F 5, BERNGCARSEHIE,

¢ erm ¢
(SSH client, X-server and networking tools)

SSH session to [
? S5H compression : «

i 3 v

v

L

(remote disple "
Uutum'rtlr'illy set on r te server)

For more info, ctrl+click on help or visit our website

nvironment is provided
s from the NGC Registry.
and this VM are found at

elcome to Alibaba Cloud Elastic Compute vice
fusr/bin/xauth: file /root/.Xauthority does not exist

i"leuse enter your NGC APTkey to login to the NGC Registry:

(T[i%) EfTnvidia-smi&zd & GPUE S | GPUIRENRAZGPUE R,

GPUZ= RS2

EWETHRGPUER, MAMELEERA, FI, RNGCHIXMIRAKRIE, #DockerRGRRATIBER

S E=
iz{7docker pulldi & T RAPIDSIE .
X Fu{asEEdocker pulliss, BEER

docker pull nvcr.io/nvidia/rapidsai/rapidsai:0.8-cudall.0-runtime-ubuntul6.04-gcc5-py3.

6

(k) EETHHRRKR,
BWEEFBDockeriREER, WERTH T EHBNERER.

docker images

. BITAESERERAPIDSIREE

docker run --runtime=nvidia \
-—rm -it \
-p 8888:8888 \
-p 8787:8787 \
-p 8786:8786 \

nvcr.io/nvidia/rapidsai/rapidsai:0.8-cudal0l.0-runtime-ubuntul6.04-gcc5-py3.6

£ BP0 : iz{TRAPIDS Demo

MU TIR/E, Z{TRAPIDS Demo:
1. #EGPUSLH_E T & HIEEMDemo x4,

30
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GPUZ=BRSS =8 BEHLERZESIES

# Get apt source address and download demos.

source address=$ (curl http://100.100.100.200/latest/meta-data/source-address|head -n 1)
source address="${source address}/opsx/ecs/linux/binary/machine learning/"

cd /rapids

wget S$source address/rapids notebooks v0.8.tar.gz

tar -xzvf rapids notebooks v0.8.tar.gz

cd /rapids/rapids notebooks v0.8/xgboost

wget S$source address/data/mortgage/mortgage 2000 1lgb.tgz

2. TEGPUSLH_EEEupyterLabfRsS .
HEEEERAGTSE.

# Run the following command to start JupyterLab and set the password.

cd /rapids/rapids notebooks v0.8/xgboost

jupyter-lab --allow-root --ip=0.0.0.0 --no-browser --NotebookApp.token='YOUR PASSWORD'
# Exit Jupyterlab.

sh ../utils/stop-jupyter.sh

o REAGLI, BBITLURITHA sh ../utils/start-jupyter.sh /Eaijupyter-lab, LB TR
BEEREN,
o T PUELEIETIR ceri+c B jupyterLabBRS.
3. FTFNEEES, EMUAERAN niro:// BFHIGPUSLHIPHLE: 3888 (mFEiIHI@)upyterlab,

@ B9 A Chromeil 528,

MEBERNupyterLabfREFITIRE T ERZE, SR ZHBHEANRE.,
— Jupyter

Password or token: | | Log in

Token authentication is enabled

If no password has been configured, you need to open the notebook server with its login token in
the URL, or paste it above. This requirement will be lifted if you enable a password.

4. i={FNoteBook{tfs .,
ZEFAR—NMEBEROEANES, FESER, BERAENTIE, BREINGE, TUED
NoteBookXBBEFEUTHE:

o xgboost_EZE.joynbX {4 : XGBoost DemoXff, WHEXHoJLAEEXHiFE, BE TEDAHNITER
HATLUERSHITRE, SRT—1Cell,
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BRIESLE- £ GPUSL _E{EFRAPIDS/IT — o
ENBEIES GPUZ RS aR

7~ Fle Edit View Run Kemel Tabs Settings Help

+ t c EY Launcher X M xgboost_E2Eipynb X
” B + X0 O]s C Makdownv
& | Neme - ast Modifie:
Copyright (C) 2010-2019 Alibaba Group Holding Limited
xgboost_E2E.ipynl
onths ago Copyright(C) 2018 NVIDIA Corporation

) O mortgage_2000_1gb.tgz
¥ ReADMEmd

A Mortgage Workflow
o

The Dataset

The dataset used with this workflow is derived from Fannie Mae's Single-Family Loan

o mortgage 2000 Tgb.tgzX{%: 2000F KB EFREINEGEIE (16 B perf XL TSGR
SKRKF1G, EA1 GHENEIRTUEERMNFHGPUERE) .

RKBHRTERE
ZRGIE FXGBoost &R 7 HIEMA BRI MR EIRHERE, EESA=1ME:
e ETL (Extract-Transform-Load) : FEEGPULA LT, BUSRANHKIBELTHE, BrEBRZE
MBRHIECE,
e Data Conversion: 7EGPUSEf LT, RETEET LI ER IR IS A9 E#E #2679 B F-XGBoost 1)l £5 89 DMat rixt&
X,
e ML-Training: BAIATEGPUSLHI Li#1T, fEFXGBoostill 4k EIRFHRER o
NoteBook BRI ITII M T :
1. ERBURE.
AZRHIHIShell i A= BIA T 2000F 89X M ETZRE T 458038 ( mortgage 2000 _1gb.tgz) .
MR RIBIRENE Z #iz F FXGBoost 88| 4k, TTLURES#download_urlis & TH&E, BATEM
HiES M Mortgage Data,

BRI

B

2. REEXSH,

SHEWR 88
start_year BRI GEURER NG, ETLI S Estart_yearZlend_yearZ BHIEIE
end_year IEEIERINGEIBENE RN E, ETLSLEstart_year®end_yearZ B HI%HE.
train_with_gpu E A {EAGPU#HITXGBoost & B4, BRINA True,

IEEBsworkerfI#iE, BiAA T, BoILURBERESHIE, BAREER H GPUSLH)
gpu_count o

BIGPUMIE,

EEATFERI%Nperformance X4 =E, BHIAR2 *gpu_count, MESHIE
part_count I X, #EData Conversionft R &REEE H GPURTEIRSI, RS2 S ENoteBook

EaREt,
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GPUZ=BRSS =8 BEHLERZESIES
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(5] scq_data_path = "(}
perf_data_path
col_names_path =

= 2000 # the end_year is inclusive

# whether use GPUs for XGBoost training

number of GPUs to be used, value range: 1 to get_gpu_nums(). Default value: 1.
e Ld use for start ion and training model(if train_with_gpu=True)

acq” . format (mortgage_dir)
/perf". format (mortgage_dir)
/names.csv". format (mortgage_dir)

ing dask-worker, doing ETL, doing Conve

# The number of performance files in the perf folder
part_number = len(os.listdir(perf_data_path))

# if you dounload 168 SpLits train data(the filename end with ‘lgb.tgz'), each performance file is no large than 18,
# in this example, a 166 GPU can process 2 or 3 preformance files. By default, one GPU is set to process 2 files.

[Pert_count]= 2 * gpu_count if part_number >= 2 * gpu_count else part_number

print(*>>> Using "{}* GPU(GPUS). " . format (gpu_count))
print('>>> ETL - process performance files from "{}" to "{}".'.format(start_year, end_year))
print(*>>> Data Conversion - select "{}" performance data processed in the ETL phase and convert to DMatrix-format for XGBoost training.'.format(part_count))
print('>>> ML - Whether to use the GPU for XGBoost training: "{}".'.format(train_with_gpu))

>5> Using “1* GPU(GPUS).
> ETL - process performence files from "2000" to "2000" .

>>> Data Conversion - select "2" performance data processed in the ETL phase and convert to DMatrix-format for XGBoost training
55> ML - bihether to use the GPU for XGBoost training: "True".

3. [BaDaskpR55 .

KBS B aDask Scheduler, H#R#Egpu_countZ#/EsIworkerF FETLAIAE R 4, S 5DaskiRSS
&, B oJLAEd Dask Dashboard BN 5 $21E 55, FTF A iEES W Dask Dashboard,

REIMERINT:

# run dask-worker
cmd = "hostname --all-ip-addresses™

process = subprocess.Popen(cmd. split(), stdoutzsubprocess.PIPE)
output, error = process.communicate()

IPADDR = str(output.decade()).split()[0]

cluster = LocalCUDACluster {n_workers=gpu_count, |ip=IPADDR)
client = Client(cluster)
client

Cluster
. Schedtens .
* Dashboard: hitp: us . Cores: 1

+ Memory: 507.25 G&

4. BTEETL,

ETLMERSBITEERXE. 2E. BE. RFRME, BUERA XA cuDFENDataFramet& = (ROF
pandasiiDataFramet& =) ,

IR T :
ETL

Perform all of ETL with a single call to
process_quarter_gpu(year=year, quarter=quarter, perf_file=file)

%%time

# NOTE: The ETL calculates additional features which are then dropped before creating the XGBoost DMatrix.
# This can be optimized to avoid calculating the dropped features.

gpu_dfs = []
gpu_time = @
quarter = 1
year = start_year
count = @
while year <= end_year:
for file in glob(os.path.join(perf_data_path + "/Performance_" + str(year) + "Q" # str(quarter) + "*")):
gpu_dfs.append(process_quarter_gpu(year=year, quarterzquarter, perf_file=file))
count 4= 1
quarter +z 1
if quarter == 5:
year +=

"o

quarter = 1

wait(gpu_dfs)

CPU times: user 568 ms, sys: 28 ms, total: 588 ms
Wall time: 20.9 s

5. IB&hData Conversion,

Y& Dat aFramet& =¥ B EU3E 5635 0 FH T XGBoost i)l ZrB9DMat rixt& =, &P workerZb I — N DMatrixxi &

> XHHARAS: 20220602 33



BRIESLE- £ GPUSL _E{EFRAPIDS/IT

ENBRESIES GPUZ RSS2~

TBIMRNT

Load the data from host memory, and convert to CSR
XXtime

gpu_dfs = [delayed(DataFrame.from_arrow)(gpu_df) fer gpu_df in gpu_dfs[:part_count]]
gpu_dfs = [gpu_df for gpu_df in gpu_dfs]
wait(gpu_dfs)

tmp_map = [(gpu_df, list(client.who_has(gpu_df).values())[8]) for gpu_df in gpu_dfs]
new_map = {}
for key, value in tmp_map:
if value not in new_map:
new_map[value] = [key]
else:
new_map[value]. append(key)

del(tmp_map)

gpu_dfs = []

for list_delayed in new_map.values():
gpu_dfs.append(delayed(cudf.concat)(1ist_delayed))

del(new_map)

gou_dfs = [(gpu_df[['delinquency 12'1], gpu_df[delayed(list)(gpou_df.columns.difference([ delinquency_12°1))1) for gpu_df in gou_dfs]
gpu_dfs = [(gpu_df[0].persist(), gpu_df[1].persist()) for gpu_df in gpu_dfs]

gpu_dfs = [dask.delayed(xgh.Diatrix)(gpu_df(1], geu_df[0]) for gpu_df in gpu_dfs)

gpu_dfs = [gpu_df.persist() for gpu_df in gpu_dfs]

ge. collect()

wait(gpu_dfs)

CPU times: user 200 ms, sys: 4 ms, total: 204 ms
Wall time: 4.3 s

6. JFEIML Training,

fE M dask-xgboost FaItE 1%k, dask-xgboostfizrZ M dask workerlBlBBEHE TIE, KEMZAE
FAxgboostHiTHE R I %k

TBIMERNT

Train the Gradient Boosted Decision Tree with a single call to
dask_xgboost.train(client, params, data, labels, num_boost round=dxgb_gpu_params['nround'])

[1: if train_with_gpu:
print('>>> Training with {} GPU.'.format(gpu_count))
else:
print('>>> Training with {} CPU.'.format(gpu_count))
dxgb_gpu_parans[ 'tree_method'] = 'hist'

print('>>> Worker number: {}.'.format(gpu_count))
print('>>> part_count: {}.'.format(part_count))

rows = sum([dmatrix.num_row() .compute() for dmatrix in gpu_dfs])

cols = gpu_dfs[0].num_col().compute()
print('>>> Train data rows: {},\tcols: {}.'.format(rows, cols))

%%time
labels = None
bst = dxgb_gpu.train(client, dxgb_gpu_params, gpu_dfs, labels, num_boost_round=dxgb_gpu_params['nround’])

Dask Dashboard
Dask DashboardZ##HF S EIRER . S M EERIBIR B F & A .
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DaskRSSBEE, ERRBUMHAPIE neeo:// BHIGPUSLAIPAPAE: 6757 /scacus BIETEA\Dashboardz

R,
yig Status Workers Tasks System Profile Graph Info
Bytes stored: 1.23 GB Tasks Processing
— t =
%o 0 29 B0 B 7

Task Stream

t t
337940us 337960us 337980us 338000us

Progress - total: 5, in-memory: 0, processing: 5, waiting: 0, erred: 0
| run_gpu_work...

EE
B
TEXH
BESH

IRERY AT ALER B GPUN L

EIEGPURTE

2R DASKIES

t
338020us

0/5

E =
def download_file_from_url(url, filename):
def decompress_file(filename, path):

def get_gpu_nums():

e def initialize_rmm_pool():
e def initialize_rmm_no_pool():

e def run_dask_task(func, **kwargs):

e def process_quarter_gpu(year=2000, quarter=1,
perf_file=""):

e def run_gpu_workflow(quarter=1, year=2000,
perf_file="", **kwargs):
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e def
gpu_load_performance_csv(performance_path,
**kwargs):

{E P cuDF M CSV T N #54E

e def gpu_load_acquisition_csv(acquisition_path,
**kwargs):

e def gpu_load_names(**kwargs):

e def null_workaround(df, **kwargs):
e def create_ever_features(gdf, **kwargs):

e def join_ever_deling_features(everdf_tmp,
deling_merge, **kwargs):

e def create_joined_df(gdf, everdf, **kwargs):

e def create_12_mon_features(joined_df,
IR AN B ZR 204 B 4S1E **kwargs):

e def combine_joined_12_mon(joined_df, testdf,
**kwargs):

e def final_performance_delinquency(gdf,
joined_df, **kwargs):

e def join_perf_acq_gdfs(perf, acq, **kwargs):

def last_mile_cleaning(df, **kwargs):

X
o 7EGPUSLfI {5 FARAPIDSHE B G RIES
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5.f£GPUSLH _E{&EFHRAPIDSINER B 418
RIES

ARXLAEFRAPIDSIIE EEERIES G, NBUNEEFRRERIIGPUSLS LEARAPIDSANEE,

Bl iR A
EAAKRMETRE, FRECCEIMTHESKS. WEREM, BERMIKSEH,
%%EI@\

RAPIDS, £#RReal-time Acceleration Platformfor Integrated Data Science, ENVIDIASHXFHIERIZFIHL
SBEIEHNGPUNEE., FZRAPIDSERIBFESE /WL,

EFEQRYINESR, BRERESTUSAUEEE, ERDTLLANYERR BN TaRSE
MBIE A,

EgEEZASERNARTERARBSTRRROEW.X. NEXRIIMEER, AXERFD, FHFRIESR
TensorFlowfKeraste BT IKE, AG{EAResNet 5S0EFIMEM L =BG ISR R EOEW, BEE
FIRAPIDS cUMLEBIKNNE X SLIBF A XIS RS FIRE,

@ #83  BF (Brute Force) REAFE—MENERRNS:, NESESEAIHR, ERTFHE
RBEEEE,

AN ZBIFERE Z=gn6v (NVIDIA TeslaV100) L) EHFT, HTREE, X7 GPUINEAIRAPIDS cuml
KNN5 CPUSE I B scikit-learn KNNBJMERE, oI AE B GPUNNE BIKNNG) S48 2% E 9 CPURYIE 6004,
AXEGABEHRERBOIRA, BI—&GPUSLEHIEH —RGPUE,

BESER
HATUTRIEER—XBRERES:
1. BIEGPUSLH]
2. BEIFMEFR)upyterLab
3. ITEGRERRS

TEB—: SIEGPULY
BARFBIESNEE B S0IES,

o SCfl: RAPDS{UER FHEMGPURIS (EANVIDIA PascalZ A E224) |, B EE%RIRGPUEERZS
ERBSEFIFAE, BrEiAgN6i. gnév, gn5F1gn5i, AXZEHI, %EHT ecs.gn6v-c8g1.2xlargeSL i
*go

o B EEGTFDERXEFERAPIDS, 1EEH(FEHTE T RAPIDSINE EHNEE.
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= ol IS
SC#E- £ GPUSL I 18 FARAPIDSAN = 5
\Hi'f:t . GPUZ= RS
REGRERES
WIRARIEEIR 1 (HA)] “
S RAPIDS
mEme
T Ubunitu16.04(FEENVIDIA RAPIDS ¥0.00/83
" 25 BMEEEE : linux 584D I 19052 v @ S .
EREEEUbuntul6.04 64bit ﬁ\-—,.i:.ai..d\.'_'cl.u\ RAPIDSHLERT... T
B E R

o 24 ERNLLAFTEANMTCP8888IKMO, AFXFFiAinjupyterLabfRss .

TR ”: BaIf1IZR)upyterLab
1. EEGPULA, B17AT < BupyterLabfR$ .

@ B EEGPUSLAIN S BE S MIEE S HHRECSIE

# Go to the notebooks directory.
cd /rapids

# Run the following command to start JupyterLab and set the logon password:

jupyter-lab --allow-root --ip=0.0.0.0 --no-browser --NotebookApp.token

word'
# Exit jupyterlab: press Ctrl+C twice.

='your logon pass

T_,gtE’JZKileL%%J:?TﬁiXU%%EO Eﬁb'j)\ http:// (IP address of your GPU instance) :8888 EFEIGIa)

JupyterLab,
@ 589 #FE(ER Chromesl 42

3. AANBHHLSPIRENZE, AFHEFLog in,
~ Jupyter

Password or token: | | Log in

Token authentication is enabled

If no password has been configured, you need fo open the nolebook server with its login foken in
ihe URL, or paste il above. This requirement will be kfied if you anable a password

SER=: ATEREREM

1. MAZRGIFREB R rapids_notebooks v0.7/cuml,
2. X cuml_knn.jpynbX .

3. BE » .

38
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@ 38 BERRIT—Ncel, BRFEROANGTER, HARBESNRONTIRE,

~ File Edit View FRun Kernel Tabs Settings Help
+ B * 44 B} Launcher ®* W cuml_knnipymb *
b{ﬁ » rapids_notebooks_w0.7 » cuml i B + ¥ 0O 0 m B O Markaown
% Name - Last Maodified
B data a day ago
_ — Image Search
(2 = cuml_knnipynb 23 minutes ago
M pEADMEmd 3 days ago .
Introduction
The dema is composed of three core phases
5 1. Dataset
2. Feature
3. KNM

EHRTEE

BGEREFNMTIENA=SASTE: LBHIEE. RNERSTENEEAUER., AXEFLERDRTL
T GPUANIERBIRAPIDS cuml KNN5 CPUSL I B9 scikit -learn KNNBYIEBE

1. REBHIEE.,
i. THMMBERIREE.

AXZBIPFERTSTL108IEE, ZHEEFES10HKRTHRNER, BRORTIEN: 96 x
96 x 3, WU LMEREMEES, AERTRINERHE, BHAKEEPERNRTER.

ANEFIRET download and extract (data dir) AT EHAMRESTL-10%3EEE . RAPIDS
BRIPELBHIEETHE./dataB R, EULINIT download and extract() FIEEIRBEL
?E%O

Download and Decompression

# the directory to save data
data_dir = *./data’

# download and decompression
download_and_extract(data_dir)

»»» 5t118_binary.tar.gz has exist in current directory.
»>» Decompressing from ./datafstll@_binary.tar.gz....
Successfully decompressed

i. ERER,

}Aﬁiﬁiﬁﬁﬁﬂjﬂﬁéﬁﬁ?ﬂ:i&ﬂ%ﬁ, #L'fi’ read all images(path to data) ﬁfﬁﬂﬂﬂ(’,%{?&#iﬁ
#ANHWC (batch, height, width, channels) #&z, PAERTensorflowig EXE F4F1E .

Read Data

5

# the path of unlabeled data

path_unlabeled = os.path.join(data_dir, 'st110 binary/unlabeled_X.bin')
# get images from binary

images = read_all_images(path_unlabeled)

print('*>> images shape: ', images.shape)

»>»> images shape: (10000, %6, 96, 3)
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i. BEFR.
1T show image (image) FEMNBR—KBIBETNER.

Show Image

impart random
impert matplotlib.pyplot as plt
Ematplotlib inline

def show_image(image):
"="show image"™"

fig = plt.figure(figsize=(3, 3))
plt. imshow(image)

plt.show()}

fig.clear()

[10]: # random show a image
rand_image_index = random.randint(@, images.shape[8])
show_image(images[rand_image_index])

v. DEIIREE.
RRTHLLAHEHIEES ARES, A TUREBRRSIENERER,

Split Dataset

from sklearn.model_selection import train_test_split

train_images, query_images = train_test_split{images, test_size=8.1, random_state=z123)
print("train_images shape: ', train_images.shape)
print(‘query_images shape: ', query_images.shape)

train_images shape: (90000, 96, 96, 3)
query_images shape: (18888, 96, 95, 3)
2. REERHHE.
ERFRIEZRT ensorflowfKerasiZEXE F451E, HPER AE FImageNet HiEEHN
ResNet50 (notop) TillZ#EE,
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i. IRETensorflows#],

TensorflowEINERFIEGPUETE, BATEEZHEHGPURFE M cuMUER, BolUER—F 5%
BREGPUR TS

R KBETERETEES K,

config.gpu options.allow growth = True

n 552 REULMERNGPUEELLS, RRFIFERAE2, HEGPUEELLAFIBINIRERO.3,
BNTensorflowd] AM{E A ERGPUR FHI30%, RO LUKIEN RiZ B8l

config.gpu options.per process gpu memory fraction = 0.3

Image Features

# set tensorflow porams to
# nearly all of the gpu mes
import of

# only use device @
os.environ[ "CUDA_WISIBLE_DEVICES™] = "@~

impart tensorflow as tf
from keras.backend.tensorflow_backend import set_session

# that should E rilocated,

config. gpu_options.per_process_gpu_memory_fraction = 8.3

set_session(tf.Session(config=config))

Using TensorFlow backend.
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i. T#ResNet50 (notop) FRilllZri&Es:,
EEAMTHER (K/NAYIT M) , THEMEHKINMRTEER /root/.keras/models/B R .

SHEWR

weights

include_top

input_shape

pooling

EHA

BESEE:
= None: FENHIRURER,

= jmagenet: NEENVIAEIRENELIMmageNet 7| g BE 2 AN E

&,
ARZHIhIRE A imagenet,

BEEE:

= True: B8 EMResNet50MEZEMNRE—NEHEE,
= False: AEEE/MResNet50ME LM RE— N 2HER,
REFh, [ERMEMKZIEEResNet SO ETEENEENE A SEMIESEE

F, Ei&EARFalse,

&S, ATFREERF K Ashape, {XfEinclude_topi&&E A Falselt &34,
BNRAE KR E 3 Ninputs channels, BEMSARAMKTF32, &7 (96, 9

6, 3),

#ZEinclude_topiE A Falselit, BHEEREMKBEERER, BETE:

= None: Hiti74D tensor,

" avg: T, EHA2D tensor,
" max: &Kk, HEHA2D tensor,
ARRHPIRE A max,

from keras.applications.resnet5@ import ResNetSe
from keras.preprocessing impert image
from keras.applications.resnetS@ import preprocess_input

# download resnet58(notop) model(first running) and load model

model = ResNet50(weights='imagenet', include top=False, linput_shape=(96, 96, 3},|pnuling='Max')

WARNING: tensorflow:From /root/anaconda3/envs/rapids/lib/python3.6/site-packages/tensorflow/python/framework/op_def_library.py:263:
colocate_with (from tensorflow.python.framework.ops) is deprecated and will be removed in a future version.

Instructions for updating:
Colocations handled automatically

by placer.

Downloading data from https://github.com/fchollet/deep-learning-models/releases/download/v@.2/resnet50_weights_tf_dim_ordering_tf_k

ernels_notop.h5

94658560/94653016 [===============

,4{’_.9_{\3_[ D,U}:I,'ﬁ‘ model . summa

[10]: # network summary
model. summary ()

======z=========] - 95 Bus/step

ry() FEEERENMELEN,

add_16 (Add)

(None, 3, 3, 2048) ©

bnSc_branch2c[@][@]
activation_s6[@][e]

activation_49 (Activation)

(None, 3, 3, 2048) © add_16[8][0]

global_max_pooling2d_1 (GlobalM (None, 2048) ]

activation_49[@][8]

Total params: 23,587,712
Trainable params: 23,534,592
Non-trainable params: 53,120

42
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iii. $ZEXE R,

N EGENRNERHIEENIT nodel.predict () FERIE R HHE.

K¥time
train_features = model.predict(train_images)
print('train features shape: ', train_features.shape)

train features shape: (90009, 2048)
CPU times: user 33.6 s, sys: 7.94 s, total: 41.5 s
Wall time: 36.3 s

%%t ime
query_features = model.predict(query_images)
print('query features shape: ', query_features.shape)

query features shape: (10000, 2048)
CPU times: user 3.64 s, sys: 704 ms, total: 4.34 s
Wall time: 3.76 s

3. BREMNEL.
i. A cuml KNNEZABLEA,

BiE k=3 REKEHN3, EXRKREMUNIKE R, BoIUKIEERZSEEXKE,
Hoh, knn cuml.fit() FEACGIERRSIME, knn cuml.kneighbors() HNIEZELME.

cuml KNN

from cuml.neighbors import NearestNeighbors

%%time
knn_cuml = NearestNeighbors()
knn_cuml.fit(train_features)

CPU times: user 888 ms, sys: 6@ ms, total: 948 ms
Wall time: 192 ms

%Xtime

distances_cuml, indices_cuml = knn_cuml.kneighbors(query_features, k=3)

CPU times: user 1.59 s, sys: 492 ms, total: 2.98 s

Wall time:

KNNfE 242 EFEE791 ms,
ii. {EHscikit-learn KNNIZ2ZAETUE R .

&g n neighbors=3 'LQEME?‘]?’, BT n_jobs=-1 iﬁﬁ{iﬁﬁﬁﬁﬁCPUiﬁﬁi&’v‘Bﬁiiﬁo

@ 88  ecs.gn6v-c8g1.2xlargetE & #8 vCPU,

sklearn KNN
from sklearn.neighbors import MearestNeighbors

¥Xtime

knn_sk = MNearestNeighbors(n_neighbors=3, metric='sqeuclidean', n_jobs=-1)

knn_sk.fit(train_features)

CPU times: user 856 ms, sys: 36 ms, total: B92 ms
Wall time: 114 ms

Xxtime
distances_sk, indices_sk = knn_sk.kneighbors(query_features, 3)

CPU times: user 18.2 =, sys: 29.9 s, total: 48.1 =

Wall time:
KNN[E 216 RFERN 7534,
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jii. %4 Ekcuml KNNFIscikit-learn KNNBYE =R
STEEFRN A X BKNNE 2R ZRIRE, FHGPUINERIcuml KNNFER791 ms, {ERCPURYscikit-learn
KNNFEET7min 34s, BIE A& BIE6001E,
KirmfM AN EREEHE, HHEERARmNEE:
m distance: R/NHIKNMEBEE, REFADIEZET100003kEB H, KEHRN3, At distance.shape=(
10000, 3) o
m indices: MMNHEFZES|, indices.shape=(10000, 3) o

HFARFFFAHEETEEEERF, 35 HUEREEERSIABNER, HELLE
HAdistances, AMEMAindicesxftbER, FEEHEIRE, WRRAAESLHE100005KE H 3 H93

MERNEBERZENT, WINALERERE,

Compare

# compare the distance obtained while using sklearn and cuml models
(np.abs(distances_cuml - distances_sk) < 1).all()

True

BRERER
AEFIMIFKEZRE R PHILERSKER FHEREMER, REBRESTFIEA,

F-FINERER, $THEENNEARIIEPOENER, BAMERRER. SHAMUEHANRE
HIHEMEE, SERARUEBE.

# get random indices
random_show_index = np.random.randint(@, query_images.shape[@], size=5)
random_query = query_images[random_show_index]

random_indices = indices_cuml[random_show_index].astype(np.int)
random_distances = distances_cuml[random_show_index]

# show result images
for gquery_image, sim_indices, sim dists in zip(random_guery, random_indices, random_distances):

sim_images = train_images[sim_indices]
show_images(query_image, sim_images, sim_dists)

dist: 24346.3

dist: 21340.9

dist: 22035.5
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= B {EST B RAPIDS/IN A 285 5 (£ 5T
GPUS R E=AESCRE HDLHLEE—Y—THTT::E;

6.RAPIDSIEN B FEIRZESL K

KB RERTEHRRAPDSINEEMGPUR RS2V Z IS EBHIERZAESHTNENGZ S, Bt
CPU, #FGPUFIRAPIDSER LIS T ol ARG IEFEHEHMIEBE,

fi R AY 18] 3

o BEERAPIDSHNEHNZEIRIE,

o [FHAEMRSKuberneteshREFERAPIDSIALE

o {FERNASTEAETHELIE.

BRE 2K
5N,
ABRX 4 4
VPC
‘:‘j i 2t 2. ‘
N’ - 4 @ ;
BRERS docker docker docker I
Kubemeteshit a B :
@\7 GPU /\m; GPU /\m) GPU :
\/ \/ \/ |
(&)
NAS HE=7F{#E
pri =i
o GPURR% S

GPUZRRFZHREETGPUNANITERS, SERATARERS ., MMLE. HZEHE. BREITUKEN
RinR.

BEEZXTGPURSHHNE, BESNCPURSHE~miElEn,
o HTFHENAS
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