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by TL—R, vy O—927—305%E) o GPU /YR X JU—. VMware vSphere /\A /S\—/\A Flc L > TIRHEETN S
GPU 8 tEMiaEH R —F LTWET,

GPU SRV —%ERT ST ET BRDYT S 7 1 v 738/ \— RO T 7 \OHME 5T 7 £ ADAJREEARIER > Y ZER CE &
Fo NAIN=I\ATF L THEED GPU ZA VA=)V L. & GPUZZTNZTNDRIEI > IC 11 TERIVETAHTEDNTEET,
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GPU Rt Z AT 5 & T BHOREBI Y VO BE—DYEE GPU DY S 7 « v VABBRENICER T 7V ATEE Y, ERIT/\—F
TI7 GPUZEHBT ST LT, BHTERODELWVSEABHEZRDI—FITBE LT A by TZERELE T, NVIDAGRD A— KD
GPU REBIbIE. R ENTWEWANRL—T 4 27 Y AT LICEBRENS NIDA 757 1wy RSANERLCEDZFRLET,

HDX 3D Pro Tl&. RDBEEENRHEINE T,

o H.264 HZR—2R & LIEEREL O FERRERAT (Adaptive H.264-based Deep Compression) I<&3 WAN KU TA VLR INT 4 —
IV ADERBE, : HDX 3D Pro Tld. T OA—7 1 Y JBDT 74U bOFEMEFEE LT, CPUNR—RD H.264 [T &2 LEETHE
PMERTNTVEY, £fz. NVIDIANVENC ZHHR—F9 % NVIDIA A— REFERL T, /\— K27 T>O— FHMfThbnEd,

o RREERAIICH T ZEIBAEMA S 3> 1 HDX 3D Pro Tld. EERERGEDE Y VBN TOBRINERT T
=23 vEYR— T BEDHIC. CPUR—XDEBREI—T v I/ REEINTVET, FERICZDRY M T—0 LR
V—ADHEENS I EH 5. MIRGEBREMRIIFREERAICDOMMERENET,

o HIBKTENMERINADIE. IDLOEHBETT,

o PR AVIT—BDVATL FLA TAOAVH BRBED T L—ALIBELAHZHEWNHEI—FITRLET, <
DIERIE. €V 27 IVRERY Y —HRE CEBREI FZEE L TWARICERTY, *E7 L —LDEBERINEWVGZEIE.
IBKRA VI T —2DRICEDY £,

o MIBA XA VFICKY, I—HFlFvavhDEEDRAZI VT, BICEBXRICTSHE—NEFITHTENTEX
T, Ly avhOEEDR A I T TC [BICEEL (Always Lossless) | &R, FalBIRERT BITIE. 773
VEREVV) Y7 TBD. At+Shifty1 DY a— Ay b F-EFEBLET,

o FBEMEDT=SHITIE. HDX 3D Pro T, KUY —TBIRLIO—7 v 7 LRI EMBOEBLR I —T v 7 EFERLEJ,

o BIRKEMODIHITIF. HDX3D Pro T, RUY—CTERLLI—T v oD 774V bDOA—T v I ZFERALET,

o DIEDY v avTld. EBAAA Y FOREIFRIFEINEEA, BRCEICEBARI—T v I EFRETAICE. E927
JVEBR V—RET [BITEESL (Always Lossless) | #&EIRLE T,

. BROBRBEET =20 KR— I  Microsoft Windows 7 $KTU 8 DT R kv TDFE, HDX 3D Pro TlE, 21— 71\
AATRA L DDEZZZTR—FLTVET, I—HFlid. FEDOBH CEBDE_2%ZEET AT ENTE. BEHBEE
CEEDEZATRBESEHTIENTEET, EZRDOHE. KA OE2—20D GPU OfEE. 1— 7/\1 X FHEA
BESHIIBIC K D THIBRENE I, HDX 3D Pro l&. INTDEZRDRGEEZYR— ML, RA M OVE1—42D GPU D
BENICK > TDHFIRENE T,

o BIRBIRE [ RET AV by TEREIET TV r—23 Y T RUDYA R EERDBEREICEDE (EETCEEXT,

« NVIDIA Kepler 7 —=F 77 F v DHR— b : HDX 3D Pro Tld&. GPU /YA AJL—& GPU HEBD =8I, NVIDIA GRID K1 A—

F& K2 A— FHBAYR—PFENTWET, GRDVGPU KW RIEILEINTWEWARL—T 0 7 Y AT LICBREINS
BICNVIDA 7574wy RSAN\ZFEBLT. *’Eiﬁl@ﬁi?@?y VHNE—DYE GPU ICERO DERICT VL ATEXT,

« VMware vSphere & VDGA 29 % ESXDYR—F : UE—F TXZ by T H—EX (RDS) & VDI 7—2 00— RDighlc
¥ LT, vDGA Z{EA f= HDX 3D Pro Z AR CEE 9, vSGA %A Tz HDX 3D Pro Z AT 21581E 1 BOEZZDTR—bH
ICRRENE T, AR 3D ET /LT vSGA ZFRT 2HBEIE. APl 1 > 2—t 7 MEHMER I NSz, N7+ -V ADH
BICDBEDBFEDH Y ETT, EEMICDOLTIE VMware vSphere 5.1 @ Citrix DBIAIDREEZ SR L T 2T

M 112581

e RAF OAvEa1—%IE BMEO F O—F&EL Active Directory RAA VICEEB T 2ABHH Y £,

o J1—HM Citrix Receiver ([cO7A > L. RIET7 T r— 3 VEldT A0 My A7 7€ R 92545, 2> ha—>id1—
ZEREE L. HDX3D D VDA E@BELT. 95714V 7T U= 30 RA ML TWA AV E 2 =2 \OESiA AN LE T,
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e HDX 3D Pro M VDA I&. KRR b ETCEY RN RO 7HEFERBL. TAZ by TEk&Efcldd > 7000 7S ) r— 3>
DHEEMLTERRLETS,

o TARUNYTEXIET T ) r—3vnFRnsI—FEDMEEIERIL. Citrix Receiver & HDX 3D Pro @ VDA BDBE#ED
HDX Efia @ L. RA N OAvEa—42E 01— FNA A TEHmEINE T,

11. Citrix HDX 3D Pro 7O+ X 70—
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Microsoft Windows H—/\Ic$51F% GPU 79 €5 L—Y 3>

Citrix HDX 3D Pro (c & Y. Microsoft Windows —/\XDt v </ 3 >V CEITEINTWE T ST v IR ZBT 27 TUr—3>
T. GPU ETOL V&Y > alRed 751 £9, OpenGL. Direct3D. Windows Presentation Foundation (WPF) L&) >4
H—/\D GPU (CEENTHTET. Y—/\DCPUDNT T 1wy LRI TELEDIENELEYET, £l CPU &
GPU TERHIDITENETS. U—N\TKUEZLDIZT 14 v 7 HMLETEE T,
Citrix XenApp RDS 7—% 0— K0 GPU %
RDS GPU HAEIC LY. UE—F TRTZ by T 2vr3 T OpenGL £ U Microsoft DirectX 77 1) r—< 3 /T kB GPU
IN=Rox7 LR ThelReE B £,
o HBIIART AR FINARETIMMRIER YV TERTBCENTE, 7TUT— 3 VDAY= T4 ENTH—<
AhEEVET,
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T =R VADPREICHEVET) o
o HAITIE, FEREIFVEDY T A

DirectX 77U —> 3> Tld. 774V FTGPU DR 1 DFEIFFERIN. 0D GPU BMEHDO I - THBEINE T, DirectX &
fE 1D GPU BEITOL v 3 >0 BTFEBRNGED T, LIA N DEBHNRETY, HMICDOWVNTIE, Citrix D
R—MCBEWEDLETEEL,
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RAE< > > Tlk. VMware vSphere 6 CERAEEG GPU NDBEHE/ A X V—HWE LG £, Citrix HDX 3D Pro A GPU /YA X
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o GPU /YR X)L—I&. Citrix XenServer, VMware vSphere £ &0 ESX TR TE. Virtual Direct Graphics Acceleration
(VDGA) EMFRENTWET, Ffeo Microsoft Windows Server 2016 @ Microsoft Hyper-V TEFFETE. Discrete Device
Assignment (DDA) &EMFRENE T,
e vGPU (&, Citrix XenServer & VMware vSphere THJBTEEX Y, D URL BB L TLEEW,
https://www:.citrix.co.jp/products/xenapp-xendesktop/hdx-3d-pro.html
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TEDHEREINTVET,
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DV 21— 3>D/)\N— RO 7 AVR—ZX 2 MERDESY TH,
o Cisco UCS C240 M5 S v %7 H—/\ (2.20 GHz Intel Xeon Gold 5120 CPU X 2) . XE!) 768 GB (64 GB X 12 DIMM.
2,666 MHz)

« Cisco UCS B200 M5 'L — K H—/\ (2.20 GHz Intel Xeon Gold 5120 CPU X 2) . XTE!J 768 GB (64 GB X 12 DIMM.
2,666 MHz)

« Cisco HyperFlex HX240c M5SX A —JU 75w a2 J\A/X\—O>/)\—I K H#—/\ (2.20 GHz Intel Xeon Gold 5120 CPU X
2) . AE') 768 GB (64 GB X 12 DIMM. 2,666 MHz)

« Cisco UCS VIC 1387 mLOM (Cisco UCS €240 M5 = &7 HH—/\EB KT Cisco HyperFlex HX240c M5S #—)L 72w a
/—F)
+ Cisco UCS VIC 1340 mLOM (Cisco UCS B200 M5 7L — K H—/Y)
« CiscoUCS 6332 777wy AVZ—AxJ b (BE3WERT 7TV T A2Z—0XT k) X2
« NVIDIA Tesla M10. P40, P6 77— K
« Cisco Nexus 9372 RA vF (AT 3a>D7 72X XA VvF) X2
A BERISITavy TT)r—2avDBEIE Intel Xeon Ot v 6154 CPU (3.0 GHz) & NVIDIA Tesla P40 H* P6 -1—
ROXT7HHEEENE T,
ZOYU1—Y3 VDY T RIIT AVE—RY MERDOESY T,
e CiscoUCS 77—Lox7 U)—X32 (2¢)

o Cisco HXDP 2.6(1a)
o VDI RX kAT VMware ESXi 6.5 (5969303)

» Citrix XenApp & XenDesktop 7.15

« Microsoft Windows 10 (64 £ 1)

« Microsoft Server 2016
« Microsoft Office 2016

« NVDAGRD V7 bD I 7ESAEVR:

* NVIDIA-VMware_ESXi_6.5_Host_Driver_384.99-10EM.650.0.0.4598673
o 385.90_grid_win10_server2016_64bit_international

o VGPU 214t X H—/\/\—2 3> 5.0.0.22575570 (Quadro-Virtual-DWS Z 1t > X)

Configure Cisco UCS

This section describes the Cisco UCS configuration.

Install NVIDIA Tesla GPU card on Cisco UCS C240 M5 and Cisco HyperFlex HX240c M5 All Flash server
Install the M10 or P40 GPU card on the Cisco UCS C240 M5 Rack Server and Cisco HyperFlex HX240c M5 All Flash Node.
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Table 3 lists the minimum firmware required for the supported GPU cards.

Table 3. Minimum server firmware versions required for GPU cards

Cisco Integrated Management Controller (IMC) BIOS minimum version

NVIDIA Tesla M10 Release 3.1(1)

NVIDIA Tesla P40 Release 3.1(1)

Mixing different brands or models of GPU cards in the server is not supported.

The rules for configuring the server with GPUs differ depending on the server version and other factors. Table 4 lists rules for
populating the Cisco UCS C240 M5 with NVIDIA GPUs.

Figure 13 shows a one-GPU installation, and Figure 14 shows a two-GPU installation.

Table 4. NVIDIA GPU population rules for Cisco UCS C240 M5 [[SHOULD THIS SAY "M5"?]] Rack Server

Riser 1, slot 2 Riser 1, slot 2
or and
Riser 2, slot 5 Riser 2A/2B, slot 5

supported in all riser options

Figure 13. One-GPU scenario

Tesla M10 or
P40

Figure 14. Two-GPU scenario

Tesla M10 or
P40
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For more information, refer to these configuration documents:

e https://www.cisco.com/c/en/us/td/docs/unified computing/ucs/c/hw/C240M5/install/C240M5.pdf

e https://www.cisco.com/c/dam/en/us/products/collateral/hyperconverged-infrastructure/hyperflex-hx-series/hxaf-240c-m5-

specsheet.pdf

Install NVIDIA Tesla GPU card on Cisco UCS B200 M5
Install the P6 GPU card on the Cisco UCS B200 M5 server.

Table 5 lists the minimum firmware required for the GPU card. Figure 15 shows the card in the server.

Table 5. Minimum server firmware versions required for GPU card

Cisco Integrated Management Controller (IMC) BIOS minimum version

NVIDIA Tesla M6 Release 3.2(1d)

Before installing the NVIDIA P6 GPU, do the following:

» Remove any adapter card, such as a Cisco UCS VIC 1380 or 1280 or a port extender card, from mLOM slot 2. You
cannot use any other card in slot 2 when the NVIDIA P6 GPU is installed.

» Upgrade your Cisco UCS system to a version of Cisco UCS Manager that supports this card. Refer to the latest version of the
release notes for Cisco UCS software at the following URL for information about supported hardware:
http://www.cisco.com/c/en/us/support/servers-unified-computing/ucs-manager/products-release-notes-list.html.

Figure 15. Cisco UCS B200 M5 Blade Server with two NVIDIA GRID P6 GPU cards

For more information, refer to this configuration document:
https://www.cisco.com/c/en/us/td/docs/unified computing/ucs/hw/blade-servers/B200M5.pdf.

Configure the GPU card

Follow these steps to configure the GPU card.

1. After the NVIDIA P6 GPU cards are physically installed and the Cisco UCS B200 M5 Blade Server is discovered in Cisco UCS
Manager, select the server and choose Inventory > GPUs. As shown in Figure 16, PCle slots 2 and 3 are used with two GRID

P6 cards.
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Figure 16. NVIDIA GRID P6 card inventory displayed in Cisco UCS Manager

Properties for: Chassis 2 [ Server 4 X
General Irrventary | Virtual Machines Installed Firmvrare CIMC Sessions SEL Logs YIF Paths Faults Events FSM Health Diagn
Motherboard CIMC CPUs Memory Adapters HBAs MICs ISCSl wMIGs Storage Security
Graghies Harg 2
[nd 2 PCI Slat L2y 4
Expander Slot - Is Supparted : Yes
o Vendor Cisco Systems Inc
Nadel 4 UCSB-GPU-PS-R
Serial : FGH21167K1J Running Yersion: 86.,04.68.00.01|G418.0200.00.01
Activate Statls . Ready Mode © NA

%1 Part Detalls

Graphics Gamd 3

13 3 PCI 5faot =3

Expander Slot ls Supported : Yes

L2 Vendor - Gisco Systems Inc

Serial : FGH21147329 Running Wersion: 86.04.68.00.01|G418.0200.00.01
Activate Status - Ready Mode : NA

oK Cancel Help
2. After the NVIDIA M10 GPU cards are physically installed and the Cisco UCS C240 M5 and Cisco HyperFlex HX240c M5 Al

Flash server is discovered in Cisco UCS Manager, select the server and choose Inventory > GPUs. As shown in Figure 17,

PCle slots 2 and 5 are used with two GRID M10 cards.

© 2018 Cisco and/or its affiliates.All rights reserved.This document is Cisco Public Information. 27/69



RITA K R—/{—

Figure 17. NVIDIA GRID M10 card inventory displayed in Cisco UCS Manager

Equipment /| Rack-Mounts /| Servers | Server 1 (10.10.40....

General Inventory Virtual Machines Hybnd Display Installed Firmware SEL Logs CIMC Sessions VIF Paths
Motherboard CiMC CPUs Mermory Adapters HBAs NICs ISCSI vNICs Storage
D o | PCl Slot: 2
Expander Slot ID : NA PID - UCSC-GPU-M10
Is Supported © Yes Vendor : nVidia
Model t Senal - 0424816006418

Runming Version @ 82.07.AB.00.12|2405.0070.00.02|F0.47.4E.00.CO

Activate Status : Ready Mode : NA

(¥ Part Details

(#® Graphics Controllers

D 2 PCiSlot: §
Expander Slot ID © NA PID . UCsC-GPU-M10
|s Supported . Yes Vendor - nVidia

Model - | Nvidia M10 Serial

: 0424816005548
Running Version @ 82.07.A8B.00.12|2405.0070.00.02|F0.47.4E.00.CO

Actvate Status : Ready Mode : NA

(¥ Part Details

) Graphics Controllers

)

T
CISCO

3. After the NVIDIA P40 GPU card is physically installed and the Cisco UCS C240 M5 and Cisco HyperFlex HX240c M5 All Flash

server is discovered in Cisco UCS Manager, select the server and choose Inventory > GPUs. As shown in Figure 18, PCle

slots 2 and 5 are used with the two GRID P40 cards.
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Figure 18. NVIDIA GRID P40 card inventory displayed in Cisco UCS Manager

Equipment / Rack-Mounts | Servers |/ Server 3 (10.10.40.31-P40)

General Inventory Virtual Machines Hybnid Display Installed Firmware SEL Logs CIMC Sessions ViF Paths

Matherboard CIMC CPUs GPUs Memaory Adapters HBAs NICs ISCSI wNICs Storage

D e | PCl Slot: 2

Expander Slot ID ;. NA PID . UCSC-GPU-P40
Is Supported . Yes Vendor : nVidia

Model - [ Nvidia P40 Serial 0322217102752

Runming Version @ 86.02.23.00.01]G610.0200.00.03

Activate Status | Ready Mode : NA

(¥ Part Details

(¥) Graphics Controllers

Graphics Card 2

1D - 2 PCiSlot: §
Expander Slot ID : NA PID - UCSC-GPU-P40
Is Supported : Yes Vendor : nVidia

Model .| Nvidia P40 Senzl 0322417022804

Running Version - 86.02.23.00.01/G610.0200.00.03

Activate Status - Ready Mode : NA

{¥) Part Details

() Graphics Controllers

You can use Cisco UCS Manager to perform firmware upgrades to the NVIDIA GPU cards in managed Cisco UCS C240 M5 and
Cisco HyperFlex HX240c M5 All Flash servers.

Note: VMware ESXi virtual machine hardware Version 9 or later is required for vGPU and vDGA configuration. Virtual machines
with hardware Version 9 or later should have their settings managed through the VMware vSphere Web Client.

Install the NVIDIA GRID license server

This section summarizes the installation and configuration process for the GRID 5.0 license server.

© 2018 Cisco and/or its affiliates.All rights reserved.This document is Cisco Public Information. 29/69



RIA F R—/\—

I'Illll'l
CIsCoO

The NVIDIA GRID vGPU is a licensed feature on Tesla P6, P40, and M10 cards. A software license is required to use the full vGPU
feature set on a guest virtual machine. An NVIDIA license server with the appropriate licenses is required.

To get an evaluation license code and download the software, register at http://www.nvidia.com/object/grid-

evaluation.html#utm source=shorturl&utm medium=referrer&utm campaign=grideval.

Three packages are required for VMware ESXi host setup, as shown in Figure 19:

i The GRID license server installer

i The NVIDIA GRID Manager software, which is installed on VMware vSphere ESXi; the NVIDIA drivers and software that are
installed in Microsoft Windows are also in this folder

i The GPU Mode Switch utility, which changes the cards from the default Compute mode to Graphics mode

Figure 19. Software required for NVIDIA GRID 5.0 setup on the VMware ESXi host

MName

-

,_i,J MVIDIA-VMware_ESXi_6.5_Host_Driver_3284.99-10EM.630.0.0.4598673-offline_bundle zip
| NVIDIA-VMware_ESXi_6.5_Host_Driver_384.99-10EM.850.0.0.4598673.vib
|| NVIDIA-Linux-x86_64-384.99-grid.run

. 385.90_grid_win10_server2016_64bit_international.exe

. 385.90_grid_win10_32bit_international.exe

. 385.90_grid_win2_win7_server2012R2_server2008R2_B4bit_international.exe
. 385.90_grid_winZ_win7_32bit_international.exe

| 384.99-385.90-grid-vgpu-user-guide.pdf

|| 384.99-385.90-grid-vgpu-release-notes-vmware-vsphere, pdf

|| 384.99-385.90-grid-software-quick-start-guide.pdf

|| 384.99-385,90-grid-licensing-user-guide.pdf

|| 384.99-385.90-grid-license-server-user-guide. pdf

|| 384.99-385,90-grid-license-server-release-notes.pdf
|| 384.99-385.90-grid-gpumodeswitch-user-guide.pdf

Install the NVI

DIA GRID 5.0 license server

Date modified

11/9/2017 4:07 PM

11/972017 4:07 PM

10/29/2017 12:50 ...

11/6/2017 1016 PM
11/6/2017 10:16 PM
11/6/2017 1016 PM
11/6/2017 10:16 PM
11/10/2017 1:29 AM
11/10/2017 1:28 AM
11/10/2017 1:25 AM
11/10/2017 1:32 AM
111072017 1:31 AM
11/10/2017 1:31 AM
11/10/2017 1:30 AM

Type

Compressed (zipp...
VIB File

RUM File
Application
Application
Application

Application

Chrome HTML Do...
Chrome HTML Do...
Chrome HTML Do...
Chrome HTML Do...
Chrome HTML Do...
Chrome HTML Do...
Chrome HTML Do...

The steps shown here use the Microsoft Windows version of the license server installed on Windows Server 2016. A Linux version

of the license server is also available.

The GRID 5.0 license server requires Java Version 7 or later. Go to Java.com and install the latest version.

1. Extract and open the NVIDIA-Is-windows-2017.08-0001 folder. Run setup.exe (Figure 20).

Figure 20. Run

setup.exe

Mame - Type Compressed size | Passwiord pu. | Sizg
|-!i 364, 73-385 4-qrid-license-server-release-notes Firefox HTML Document 1,492 KE Mo

‘i_| A54. 73-385. 4-grid-licerise-server-user-guide Firefox HTML Diocument 2,984 KB Mo
4l - 53685, 4-grid-licensing-user-guide Firefox HTML Document 1,950 KE  MNo

f!] setup Application 237,356 KB Mo
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2. Click Next (Figure 21).

Figure 21. NVIDIA License Server page

|E WVIDIA License Server

& Introduction
() License Agreement

() Apache License

() Choose Install Folder

() Choose Firewall Options
Cj Fre-Installation Summary
() Repair Installation

() Installing...

() Install Complete

Introduction

Itis strongly recommended that you quit all programs before
continuing with this installation.

Click the Mext' button to proceed ta the next screen. Wyou want to
change something on a previous screen, click the 'Frevious' button.

Wou mayw cancel this installation at amy time by clicking the 'Cancel’
hutton.

3. Accept the license agreement and click Next (Figure 22).

© 2018 Cisco and/or its affiliates.All rights reserved.This document is Cisco Public Information.

31/69



Figure 22. NVIDIA License Agreement page

| NVIDIA License Server

i@ Introduction

& License Agreement

() Apache License

() Choose Install Folder

D Choose Firewall Options
D Pre-Installation Summary
() Repair Installation

() Installing...

() Install Complete

<A NVIDIA

In

License Agreement

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

END TUSER LICENSE RGREEMENT -
Belease Date: September 4, 2015
HVIDIA LICENSE SEEVER SOFIWARE END-USER LICENSE

AGREEMENT

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

@] i scoapt the tarms of the License Agrsemeant

[:] | do NOT accept the terms of the Licenss Agreement

Previous

4. Accept the Apache license agreement and click Next (Figure 23).
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Figure 23. Apache License Agreement page

[ NVIDIA License Server

& Introduction

& License Agreement

& Apache License

() Choose Install Folder

D Choose Firewall Options
D Pre-Installation Summary
() Repair Installation

() Installing...

() Install Complete

<A NVIDIA.

Apache License Agreement

Installation and Use of License Server Requires Acceptance of the

Following License Agreement:

LApache License
Version 2.0, January 2004
http://www.dpache.org/licenses/

TERMS AND CONDITIONS FOR USE, BEFRODUCTICN, END
DISTRIBUIION

1. Definitiong.
"License™ shall mean the terms and conditions

Ifor use, reproduction, and distribution as
defined by Secticna 1 through % of this document.

@] i szoapt the terms of the License Aarsemeant

[:] | do NOT accept the terms of the License Agreament

Previous

5. Choose the desired installation folder and click Next (Figure 24).
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Figure 24. Choosing a destination folder

| NVIDIA License Server

Choose Install Folder

i@ Introduction

& License Agreement

i@ Apache License

& Choose Install Folder

D Choose Firewall Options
D Pre-Installation Summary
(O Repair Installation Destination folder:

Please choose a destination folder for this installation.

(O Installing... C:'Program Files (x86)\NVIDIA\License Server

Install & let
O Install Complete Restore Default Folder Choose...

@A NVIDIA.

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

from this server. Select the “License server (port 7070)" option.

7. The license server's management interface listens on port 8080. If you want the administration page accessible from

other machines, you will need to open up port 8080. Select the "Management interface (port 8080)" option.

8. Click Next (Figure 25).
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Figure 25. Setting firewall options

| NVIDIA License Server

i@ Introduction

& License Agreement

i@ Apache License

& Choose Install Folder

@ Choose Firewall Options
Il:l Pre-Installation Summary
() Repair Installation

() Installing...

() Install Complete

Choose Firewall Options

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

The license senvers management interface listens on port 8080,
Leave this port closed to prevent unauthorized access fo the

License server (port 7070)

Management interface (port 3080%

Previous

9. On the Pre-installation Summary page, click Install (Figure 26). Installation will automatically progress without user input

(Figure 27).
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Figure 26. Pre-Installation Summary page

| B NVIDIA License Server

& Introduction

& License Agreement

@ Apache License

& Choose Install Folder

@ Choose Firewall Options
@l Pre-Installation Summary
() Repair Installation

() Installing...

() Install Complete

<A NVIDIA.

Cancel

Pre-Installation Summary

Please Review the Following Before Continuing:

Install Folder:
ChProgram Files (x86)\NVIDIA\License Server

Disk Space Information (for Installation Target):

Required: 351.956.920 Bytes
Available: 27 234 340 864 Bytes

Previous

Figure 27. Installing the license server

| B NVIDIA License Server

& Introduction

& License Agreement

@ Apache License

& Choose Install Folder

@ Choose Firewall Options
G Pre-Installation Summary
ia Repair Installation

& Installing...

() Install Complete

<A NVIDIA.

Installing License Server

Installing... apache-tomcat-8.5.15.exe.1
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10. When the installation process is complete, click Done (Figure 28).

Figure 28. Installation Complete page

| B NVIDIA License Server = X

Install Complete

& Introduction License Server has been successfully installed to;
@ License Agreement

& Apache License
@ Choose Install Folder Press "Done” to quitthe installer,
& Choose Firewall Options
G Pre-Installation Summary

CAProgram Files (x86)\NVIDIALicense Senver

@ Repair Installation

& Installing...
& Install Complete

Configure the NVIDIA GRID 5.0 license server

Now configure the NVIDIA GRID license server.

1. Log in to the license server site with the credentials set up during the registration process at nvidia.com/arideval. A license file

is generated from

2. After you are logged in, click Create License Server.

3. Specify the fields as shown in Figure 29. In the License Server ID field, enter the MAC address of your local license server’s

NIC. Leave ID Type set to Ethernet. For Alias and Site Name, choose user-friendly names. Then click Create.

© 2018 Cisco and/or its affiliates.All rights reserved.This document is Cisco Public Information. 37/69


http://www.nvidia.com/object/grid-evaluation.html%23utm_source=shorturl&utm_medium=referrer&utm_campaign=grideval
https://nvidia.flexnetoperations.com/

RIA b R—/5— ]
CISCO

Figure 29. Creating the license server

=
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Product Search
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Search Line tems

License Server ID* | « i 5
Racent Produtt Riisases enter MAC Address of license server here

Register Adaitional Kays D Type | ETHERNET =
L i Allas | <friendly name of your choosing>

Search Licenses L L T 3

View Licenses By Host Site Name | =friendly name of your SItdl

View Licenses Generated by
User Creale

Gnid Licensing
Search License Servers

Create License Serve

4. Click the Search License Servers node.

5. Click your license server ID (Figure 30).
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Figure 30. Selecting the license server ID

>

NVIDIA.

HCME 2> NVIDIA SOFTWARE LICENSING CENTER » SEARCH SERVERS

Software & Services

Home

Search Servers
Product Search

Sroeusisn License Server ID
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Recent Product Releases 10 Type
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Activation Code

Filter
View Licenses Generated by

K<€ [

Iray Licensing
Search Licenses

View Licenses By Host

to1of1 D

License Server ID

Grid Licensing

Search License Servers

Create License Server

6.

Figure 31. Choosing the number of license units from the pool

View Server
License Server ID _

ID Type ETHERNET

Mo |
st Neme

Map Add-0Ons

Remove Add-0Ons View History
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Download License File
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Click Map Add-Ons and choose the number of license units out of your total pool to allocate to this license server (Figure 31).
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After the add-ons are mapped, the interface will look like Figure 32, showing 128 units mapped, for example.

Figure 32. View Server page after the add-ons are mapped

View Server
License Server ID _

ID Type ETHERNET
Allas | | Update Alias

IMap Add-Ons Remove Add-Ons  View History  View Served Clients Download License File

Add-Ons

Add-0On Name Status i

GRID Evaluation Edition License generated

7. Click Download License File and save the .bin file to your license server (Figure 33).
Note: The .bin file must be uploaded to your local license server within 24 hours of its generation. Otherwise, you will need to

generate a new .bin file.
Figure 33. Saving the .bin file
HOME > NVIDIA SOFTWARE LICENSING CENTER > VIEW SERVES

Software & Services

View Server

Product Search

b License Server D _
Ordear History

ID Type ETHERNET

Update Alias

Recent Product Releases

Reglster Additional Keys Site Name _

Iray Licensing

= 3 Map Add-Ons Remove Add-Ons  View History  View Served Clients | Download License File
Search Licenses

View Licenses By Host Add-Ons

View Licenses Generated by Add-On Name Status Er

User

i dd-ons are ¢ m
Grid Licensing No add-ons are currently mapped

8. On the local license server, browse to http://<FQDN>:8080/licserver to display the License Server Configuration page.

9. Click License Management in the left pane.

10. Click Browse to locate your recently download .bin license file. Select the .bin file and click OK.
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11. Click Upload. The message “Successfully applied license file to license server” should appear on the screen (Figure 34). The

features are available (Figure 35).

Figure 34. License file successfully applied

License Management

b st enatulty applued licessn liln o licansn anfnr
Flrmns for Hus Bosnaa Fla you recesived from B SVIDUA licessing portal, and then click iplosd i procres tha Lossss s

= iophnad lnewrr file [ el Beowss |

Genarwis buanin reganci fle S progecssny iy the T e portal
I Pegusted, dhath D LS I it BaRF o3 i LA

24412 bt 0 P

Figure 35. NVIDIA license server with features available for use

2 NVIDIA.

Licensed Feature Usage

# Licensed Clients

¥ Reservations
# Licensed Feature Usage
# License Management
# Configuration

GRID-Virtuel-Apps. 30 128 128

| Quadro-Virtusl-DWS 50 128 %
Page 1

# About
i Settings

Install NVIDIA GRID software on the VMware ESX host and Microsoft Windows virtual machine

This section summarizes the installation process for configuring an ESXi host and virtual machine for vGPU support. Figure 36

shows the components used for vGPU support.
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Figure 36. NVIDIA GRID vGPU components

NVIDIA GRID vGPU
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NVIDIA  NVIDIA
Driver Driver

1. Download the NVIDIA GRID GPU driver pack for VMware vSphere ESXi 6.5.
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2. Enable the ESXi shell and the Secure Shell (SSH) protocol on the vSphere host from the Troubleshooting Mode Options

menu of the vSphere Configuration Console (Figure 37).

Figure 37. VMware ESXi configuration console

Troubleshooting Mode Options

Disable S5H

Modify ESXi Shell and SSH tineouts
Modify DCUI idle timeout

Restart Management Agents

ESXi Shell is Enabled

Disable ESXi Shell

Change current state of the ESXi Shell
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3. Upload the NVIDIA driver (vSphere Installation Bundle [VIB] file) to the /tmp directory on the ESXi host using a tool such as
WinSCP. (Shared storage is preferred if you are installing drivers on multiple servers or using the VMware Update

Manager.)
4. Log in as root to the vSphere console through SSH using a tool such as Putty.

Note: The ESXi host must be in maintenance mode for you to install the VIB module. To place the host in maintenance mode, use
the command esxcli system maintenanceMode set -enable true.

5. Enter the following command to install the NVIDIA vGPU drivers:

esxcli software vib install --no-sig-check -v /<path>/<filename>.VIB

The command should return output similar to that shown here:

# esxcli software vib install --no-sig-check -v /tmp/NVIDIA-VMware ESXi 6.5 Host Driver 384.99-
10EM.650.0.0.4598673.vib

Installation Result
Message: Operation finished successfully.
Reboot Required: false

VIBs Installed: NVIDIA bootbank NVIDIA-VMware ESXi 6.5 Host Driver 384.99-
10EM.650.0.0.4598673

VIBs Removed:
VIBs Skipped:
Note: Although the display shows “Reboot Required: false,” a reboot is necessary for the VIB file to load and for xorg to start.

6. Exit the ESXi host from maintenance mode and reboot the host by using the vSphere Web Client or by entering the following
commands:

#esxcli system maintenanceMode set -e false
#reboot

7. After the host reboots successfully, verify that the kernel module has loaded successfully using the following command:
esxcli software vib list | grep -i nvidia

The command should return output similar to that shown here:

# esxcli software vib list | grep -i nvidia
NVIDIA-VMware ESXi 6.5 Host Driver 384.99-10EM.650.0.0.4598673 NVIDIA
VMwareAccepted 2017-11-27

Note: See the VMware knowledge base article for information about removing any existing NVIDIA drivers before installing new
drivers: http://kb.vmware.com/selfservice/microsites/search.do?language=en_US&cmd=displayKC&externalld=2033434.

8. Confirm GRID GPU detection on the ESXi host. To determine the status of the GPU card’s CPU, the card's memory, and the

amount of disk space remaining on the card, enter the following command:

nvidia-smi

The command should return output similar to that shown in Figure 38, 39, or 40, depending on the card used in your

environment.
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Figure 38. VMware ESX SSH console report for GPU P40 card detection on Cisco UCS C240 M5 Rack Server
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Note: The NVIDIA system management interface (SMI) also allows GPU monitoring using the following command: nvidia-smi —I

(this command adds a loop, automatically refreshing the display).

NVIDIA Tesla P6, P40, and M10 profile specifications

The Tesla P6 and P40 cards each have a single physical GPU, and the Tesla M10 card has multiple physical GPUs. Each physical
GPU can support several different types of vGPU. Each type of vGPU has a fixed amount of frame buffer space, a fixed number of
supported display heads, and a fixed maximum resolution, and each is targeted at a different class of workload. Table 6 lists the
vGPU types supported by GRID GPUs.

For more information, see

Table 6. NVIDIA GRID 5 user profile specifications for NVIDIA Tesla cards

End-user profile GRID GRID Quadro
Virtual App (vApp) profiles Virtual PC (vPC) profiles Virtual Datacenter Workstation (vDWS) profiles
1 GB ° °

P6-1A P6-1B P6-1Q

e M10-1A M10-1B e M10-1Q

o P40-1A P40-1B o P40-1Q

2 GB o P6-2A - o P6-2Q

e M10-2A o M10-2Q

o P40-2A e P40-2Q
3GB P40-3A - P40-3Q
4GB o PB6-4A - P6-4Q
o M10-4A M10-4Q
o P40-4A P40-4Q
6 GB P40-6A - P40-6Q
8 GB o P6-8A - P6-8Q
o M10-8A M10-8Q
o P40-8A P40-8Q
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End-user profile GRID GRID Quadro
Virtual App (vApp) profiles Virtual PC (vPC) profiles Virtual Datacenter Workstation (vDWS) profiles
12 GB P40-12A — P40-12Q
16 GB P6-16A - P6-16Q
24 GB P40-24A . P40-24Q

Pass-through - - _

Prepare a virtual machine for vGPU support

Use the following procedure to create the virtual machine that will later be used as the VDI base image.

1. Select the ESXi host and click the Configure tab. From the list of options at the left, choose Graphics > Edit Host Graphics
Settings. Select Shared Direct “Vendor shared passthrough graphics” (Figure 41). Reboot the system to make the

changes effective.

Figure 41. Edit Host Graphics Settings window
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2. Using the vSphere Web Client, create a new virtual machine. To do this, right-click a host or cluster and choose New
Virtual Machine. Work through the New Virtual Machine wizard. Unless another configuration is specified, select the

configuration settings appropriate for your environment (Figure 42).
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Figure 42. Creating a new virtual machine in VMware vSphere Web Client
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3. Choose "ESXi 6.0 and later” from the “Compatible with” drop-down menu to use the latest features, including the mapping

of shared PCI devices, which is required for the vGPU feature (Figure 43). This document uses “ESXi 6.5 and later,” which

provides the latest features available in ESXi 6.5 and virtual machine hardware Version 13.

Figure 43. Selecting virtual machine hardware Version 11 or later
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This virtual machine uses hardware version 13, which provides the best performance and latest features

2 Edit settings The host or cluster supports more than one Wihlware vitual machine version. Select a compatibility far the vitual machine.

Cancel

4. To customize the hardware of the new virtual machine, add a new shared PCI device, select the appropriate GPU profile,

and reserve all virtual machine memory (Figures 44 and 45).
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Note: If you are creating a new virtual machine and using the vSphere Web Client's virtual machine console functions, the mouse
will not be usable in the virtual machine until after both the operating system and VMware Tools have been installed. If you
cannot use the traditional vSphere Web Client to connect to the virtual machine, do not enable the NVIDIA GRID vGPU at
this time.

Figure 44. Adding a shared PCI device to the virtual machine to attach the GPU profile
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Figure 45. Attaching the GPU profile to a shared PCI device
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5. A virtual machine with a vGPU assigned will not start if ECC is enabled. If this is the case, as a workaround disable ECC by
entering the following commands (Figure 46):
# nvidia-smi -1 0 -e 0
# nvidia-smi -1 1 -e O
Note: Use -ito target a specific GPU. If two cards are installed in a server, run the command twice as shown in the example
here, where 0 and 1 each specify a GPU card.

Figure 46. Disabling ECC
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6. Install and configure Microsoft Windows on the virtual machine:

a. Configure the virtual machine with the appropriate amount of vCPU and RAM according to the GPU profile selected.
b. Install VMware Tools.

c. Join the virtual machine to the Microsoft Active Directory domain.

d. Install or upgrade Citrix HDX 3D Pro Virtual Desktop Agent.

When you use the installer's GUI to install a VDA for a Windows desktop, select Yes on the HDX 3D Pro page (Figure 47).
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Figure 47. Selecting HDX 3D Pro during VDA installation
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When you use the command-line interface (CLI) to install the VDA, include the /enable_hdx_3d_pro option with the XenDesktop

VVdaSetup.exe command.

o To upgrade HDX 3D Pro, uninstall both the separate HDX 3D for Professional Graphics component and the VDA before
installing the VDA for HDX 3D Pro. Similarly, to switch from the standard VDA for a Windows desktop to the HDX 3D Pro
VDA, uninstall the standard VDA and then install the VDA for HDX 3D Pro.

e. Optimize the Windows OS. VMware OSOT, the optimization tool, includes customizable templates to enable or

disable Windows system services and features using LoginVSI recommendations and best practices across multiple

systems. Because most Windows system services are enabled by default, the optimization tool can be used to easily

disable unnecessary services and features to improve performance.

Note: VMware OSOT b1090 with the Windows 10 — LoginVSI template was used for the purposes of this document.

Table 7 shows differences in applied optimizations in the master image used for vGPU-enabled desktops.

Table 7. Optimization differences

Software Rendering Internet Explorer Uses software rendering instead of hardware rendering. Enable this

option if no vGPU is present.

Disable Hardware Acceleration Office 14 Uses software rendering instead of hardware rendering. Enable this

option if no vGPU is present.

Disable Hardware Acceleration Office 15 Uses software rendering instead of hardware rendering. Enable this

option if no vGPU is present.
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Disable Animations Office 15 Uses software rendering instead of hardware rendering. Enable this Applied Not applied
option if no vGPU is present.

Disable Hardware Acceleration Office 16 Uses software rendering instead of hardware rendering. Enable this Applied Not applied
option if no vGPU is present.

Disable Animations Office 16 Uses software rendering instead of hardware rendering. Enable this Applied Not applied
option if no vGPU is present.

Install the NVIDIA vGPU software driver

Use the following procedure to install the NVIDIA GRID vGPU drivers on the desktop virtual machine. To fully enable vGPU operation,
the NVIDIA driver must be installed.

Before the NVIDIA driver is installed on the guest virtual machine, the Device Manager shows the standard VGA graphics adapter
(Figure 48).

Figure 48. Device Manager before the NVIDIA driver is installed
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1. Copy the Microsoft Windows drivers from the NVIDIA GRID vGPU driver pack downloaded earlier to the master virtual

machine.

2. Copy the 32- or 64-bit NVIDIA Windows driver from the vGPU driver pack to the desktop virtual machine and run
setup.exe (Figure 49).
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Figure 49. NVIDIA driver pack

, ¥ ThisPC » MewVolume (E:) » NVIDIA » 38590 »

Name = Date modified Type Size
Display.Driver 12, T213PM  File folder
Display.MView 2017213 PM  File folder
MVI2 12/18/2017 213 PM  File folder
; NVWMI 12192017 213 PM  File folder
) EULAGt 3 Text Document 43 KB
| license.td Text Document 27T KB
| setup.cfg ; CFG File 10 KB
’B setup.exe 10/30/2017 223 PM Application 413 KB

Note: The vGPU host driver and guest driver versions need to match. Do not attempt to use a newer guest driver with an older
vGPU host driver or an older guest driver with a newer vGPU host driver. In addition, the vGPU driver from NVIDIA is a
different driver than the GPU pass-through driver.

3. Agree to the NVIDIA software license (Figure 50).

Figure 50. Agreeing to the NVIDIA software license

MVIDIA Installer = ot

@ System Check NVIDIA software license agreement

License Agreement Please read the following NVIDIA software license agreement carefully.

EEMENT]

BEFO D NLOADING, INSTALLING
G THE LICENSED

Click Agree and Continue if v t the terms of the agreement.

AGREEAND conthue | T CANCEL

4. |Install the graphics drivers using the Express or Custom option (Figures 51 and 52). After the installation has completed

successfully, restart the virtual machine (Figure 53).

Note: Be sure that remote desktop connections are enabled. After this step, console access may not be available for the virtual
machine when you connect from a vSphere Client.
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Figure 51. Selecting the Express or Custom installation option
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Figure 53. Resarting the virtual machine
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Verify that applications are ready to support the vGPU

Verify the successful installation of the graphics drivers and the vGPU device.

-
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Open Windows Device Manager and expand the Display Adapter section. The device will reflect your chosen profile (Figure 54).
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Figure 54. Verifying the driver installation
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The following are the most likely the reasons:

+ The GPU driver service is not running.

+ The GPU driver is incompatible.

Configure the virtual machine for an NVIDIA GRID vGPU license

You need to point the master image to the license server so the virtual machines with vGPUs can obtain a license.

Note: The license settings persist across reboots. These settings can also be preloaded through registry keys.

1. In the Microsoft Windows Control Panel, double-click NVIDIA Control Panel (Figure 55).
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Figure 55. Choosing NVIDIA Control Panel

sz> Keyboard

J Mouse

NVIDIA Cantrol Panel

s

.I Performance Information
and Tools

\@ Power Options

;ﬂ Region and Language

$ RO &L

2. Select Manage License from the left pane and enter your license server address and port. Click Apply (Figure 56).

Figure 56. Managing your license.
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© 2018 Cisco and/or its affiliates.All rights reserved.This document is Cisco Public Information.

T
Ccisco

57/69



RIA F R—/\—

Verify vGPU deployment
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After the desktops are provisioned, use the following steps to verify vGPU deployment in the Citrix XenDesktop environment.

Verify that the NVIDIA driver is running on the desktop

Follow these steps to verify that the NVIDIA driver is running on the desktop:

1. Right-click the desktop. In the menu, choose NVIDIA Control Panel to open the control panel.

2. In the control panel, select System Information to see the vGPU that the virtual machine is using, the vGPU's capabilities, and

the NVIDIA driver version that is loaded (Figure 57).

Figure 57. NVIDIA Control Panel System Information window
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Save

>
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Verify NVIDIA license acquisition by desktops

A license is obtained before the user logs on to the virtual machine after the virtual machine is fully booted (Figure 58).
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Figure 58. NVIDIA License Server: Licensed Feature Usage window
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To view the details, select Licensed Clients in the left pane (Figure 59).

Figure 59. NVIDIA License Server: Licensed Clients window
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or revarved, Click = Clinnt 10 for further datnile

ETHERNET

Verify the NVIDIA configuration on the host

To obtain a hostwide overview of the NVIDIA GPUs, enter the nvidia-smi command without any arguments (Figures 60, 61, and 62).

Figure 60. The nvidia-smi command output from the host with two NVIDIA P40 cards and 48 Microsoft Windows 10 desktops with P40-1B
vGPU profile
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Figure 61. The nvidia-smi command output from the host with two NVIDIA P6 cards and 32 Microsoft Windows 10 desktops with P6-1B
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Figure 62. The nvidia-smi command output from the host with two NVIDIA M10 cards and 64 Microsoft Windows 10 desktops with M10-1B
vGPU profile
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Additional configurations

This section presents additional configuration options.

Install and upgrade NVIDIA drivers

The NVIDIA GRID API provides direct access to the frame buffer of the GPU, providing the fastest possible frame rate for a smooth
and interactive user experience.

Use Citrix HDX Monitor

Use the Citrix HDX Monitor tool (which replaces the Health Check tool) to validate the operation and configuration of HDX
visualization technology and to diagnose and troubleshoot HDX problems. To download the tool and learn more about it, go to
https://taas.citrix.com/hdx/download/.

Optimize the Citrix HDX 3D Pro user experience

To use HDX 3D Pro with multiple monitors, be sure that the host computer is configured with at least as many monitors as are
attached to user devices. The monitors attached to the host computer can be either physical or virtual.

Do not attach a monitor (either physical or virtual) to a host computer while a user is connected to the virtual desktop or the
application providing the graphical application. Doing so can cause instability for the duration of a user's session.

Let your users know that changes to the desktop resolution (by them or an application) are not supported while a graphical
application session is running. After closing the application session, a user can change the resolution of the Desktop Viewer
window in Citrix Receiver Desktop Viewer Preferences.

When multiple users share a connection with limited bandwidth (for example, at a branch office), Citrix recommends that you use
the “Overall session bandwidth limit” policy setting to limit the bandwidth available to each user. This setting helps ensure that the
available bandwidth does not fluctuate widely as users log on and off. Because HDX 3D Pro automatically adjusts to make use of all

the available bandwidth, large variations in the available bandwidth over the course of user sessions can negatively affect
performance.

For example, if 20 users share a 60-Mbps connection, the bandwidth available to each user can vary between 3 and 60 Mbps,
depending on the number of concurrent users. To optimize the user experience in this scenario, determine the bandwidth required
per user at peak periods and limit users to this amount at all times.

For users of a 3D mouse, Citrix recommends that you increase the priority of the generic USB redirection virtual channel to 0. For
information about changing the virtual channel priority, see Citrix article CTX128190.

Use GPU acceleration for Microsoft Windows Server DirectX, Direct3D, and WPF rendering

DirectX, Direct3D, and WPF rendering are available only on servers with a GPU that supports display driver interface (DDI) Version
9ex, 10, or 11.

Use OpenGL Software Accelerator

OpenGL Software Accelerator is a software rasterizer for OpenGL applications such as ArcGIS, Google Earth, NeHe, Maya, Blender,
Voxler, CAD, and CAM. In some cases, OpenGL Software Accelerator can eliminate the need to use graphics cards to deliver a good
user experience with OpenGL applications.
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Note: OpenGL Software Accelerator is provided as is and must be tested with all applications. It may not work with some
applications and is intended as a solution to try if the Windows OpenGL rasterizer does not provide adequate performance.
If OpenGL Software Accelerator works with your applications, you can use it to avoid the cost of GPU hardware.

OpenGL Software Accelerator is provided in the Support folder on the installation media, and it is supported on all valid VDA

platforms.

Try OpenGL Software Accelerator in the following cases:

« |f the performance of OpenGL applications running on virtual machines is a concern, try using the OpenGL accelerator. For
some applications, the accelerator outperforms the Microsoft OpenGL software rasterizer that is included with Windows
because the OpenGL accelerator uses SSE4.1 and AVX. The OpenGL accelerator also supports applications using
OpenGL versions up to Version 2.1.

« For applications running on a workstation, first try the default version of OpenGL support provided by the workstation's
graphics adapter. If the graphics card is the latest version, in most cases it will deliver the best performance. If the
graphics card is an earlier version or does not deliver satisfactory performance, then try OpenGL Software Accelerator.

« 3D OpenGL applications that are not adequately delivered using CPU-based software rasterization may benefit from
OpenGL GPU hardware acceleration. This feature can be used on bare-metal devices and virtual machines.

Test and evaluation notes
The Login VSI test framework with a custom power user workload was used to simulate users running graphics-intensive

workloads and high-definition video content.

Figures 63 and 64 show differences in frames-per-second (FPS) rates during tests between desktops configured with and without a
vGPU.
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Figure 63. BouncingObjects.htm FPS on desktop without vGPU
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Figure 64. BouncingObjects.htm FPS on desktop with vGPU
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Figures 65 and 66 provide examples of the CPU utilization seen during tests from the hosts running the same number of Microsoft
Windows 10 desktops with and without a vGPU.
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Figure 65. CPU utilization from the host with two NVIDIA P40 cards running 48 Microsoft Windows 10 desktops with P40-1B vGPU profile
and the host without GPU running 48 Microsoft Windows 10 desktops
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Figure 66. CPU utilization from the host with two NVIDIA M10 cards running 64 Microsoft Windows 10 desktops with M10-1B vGPU profile
and the host without GPU running 64 Microsoft Windows 10 desktops
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Conclusion
The combination of Cisco UCS Manager, Cisco HyperFlex 2.6, Cisco UCS C240 M5 Rack Servers and B200 M5 Blade Servers, and
NVIDIA Tesla cards running VMware vSphere 6.5 and Citrix XenDesktop 7.15 provides a high-performance platform for virtualizing

graphics-intensive workloads.

By following the configuration guidance in this document, our customers and partners can be assured that they are ready to host

the growing list of graphics applications that are supported by our partners.

For more information
o Cisco UCS C-Series Rack Servers and B-Series Blade Servers:

o http://www.cisco.com/en/US/products/ps10265

« (Cisco HyperFlex hyperconverged servers:

o https://www.cisco.com/c/en/us/products/hyperconverged-infrastructure/hyperflex-hx-series/index.html

» NVIDIA:

o http://www.nvidia.com/object/grid-technology.html

o http://docs.nvidia.com/qgrid/latest/pdf/grid-software-quick-start-guide.pdf

o http://docs.nvidia.com/grid/latest/pdf/arid-vgpu-release-notes-vmware-vsphere.pdf
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o Citrix XenApp and XenDesktop 7.15:

o https://docs.citrix.com/en-us/xenapp-and-xendesktop/7-15-ltsr.html

o https://www.citrix.com/products/xenapp-xendesktop/hdx/hdx-3d-pro.html

o http://blogs.citrix.com/2014/08/13/citrix-hdx-the-big-list-of-graphical-benchmarks-tools-and-demos/

o Microsoft Windows and Citrix optimization guides for virtual desktops:

o http://support.citrix.com/article/CTX125874

o https://support.citrix.com/article/CTX216252

o https://labs.vmware.com/flings/vmware-0s-optimization-tool

« VMware vSphere ESXi and vCenter Server 6.5:

o http://kb.vmware.com/selfservice/microsites/search.do?language=en US&cmd=displayKC&externalld=2033434

o http://pubs.vmware.com/vsphere-6-5/index.jsp

o https://docs.vmware.com/en/VMware-vSphere/index.html

Americas Headquarters Asia Pacific Headquarters Europe Headquarters
Cisco Systems, Inc. Cisco Systems (USA) Pte. Ltd. Cisco Systemns International BV Amsterdam,
San Jose, CA Singapore The Netherlands

Cisco has more than 200 offices worldwide. Addresses, phane numbers, and fax numbers are listed on the Cisco Website at www.cisco.com/go/offices

Cisco and the Cisco logo are trademarks or registered trademarks of Cisco and/or its affiliates in the U.S. and other countries. To view a list of Cisco trademarks, go to
this URL: www.cisco.com/go/trademarks. Third-party trademarks mentioned are the property of their respective owners. The use of the word partner does not imply a
partnership relationship between Cisco and any other company. (1110R)

Printed in USA C11-740243-00 02/18

© 2018 Cisco and/or its affiliates.All rights reserved.This document is Cisco Public Information. 69/69


https://docs.citrix.com/en-us/xenapp-and-xendesktop/7-15-ltsr.html
https://www.citrix.com/products/xenapp-xendesktop/hdx/hdx-3d-pro.html
http://blogs.citrix.com/2014/08/13/citrix-hdx-the-big-list-of-graphical-benchmarks-tools-and-demos/
http://support.citrix.com/article/CTX125874
https://support.citrix.com/article/CTX216252
https://labs.vmware.com/flings/vmware-os-optimization-tool
http://kb.vmware.com/selfservice/microsites/search.do?language=en_US&cmd=displayKC&externalId=2033434
http://pubs.vmware.com/vsphere-6-5/index.jsp
https://docs.vmware.com/en/VMware-vSphere/index.html

	このドキュメントの内容
	Citrix XenDesktop でのグラフィック展開に NVIDIA GRID vGPU を使用する理由
	vGPU プロファイル

	Cisco Unified Computing System
	Cisco UCS Manager
	Cisco UCS 6332 ファブリック インターコネクト
	Cisco UCS C シリーズ ラック サーバ
	Cisco UCS C240 M5 ラック サーバ
	Cisco UCS 仮想インターフェイス カード 1387
	Cisco UCS B200 M5 ブレード サーバ
	Cisco UCS 仮想インターフェイス カード 1340

	Cisco HyperFlex System
	NVIDIA GRID
	NVIDIA GRID 5.0 GPU
	NVIDIA GRID カード
	NVIDIA GRID 5.0 ライセンス要件

	VMware vSphere 6.5
	Citrix XenDesktop および XenApp におけるグラフィック アクセラレーション
	Microsoft Windows デスクトップにおけるグラフィック アクセラレーション
	Microsoft Windows サーバにおける GPU アクセラレーション
	Citrix XenApp RDS ワークロードの GPU 共有
	Citrix HDX 3D Pro の要件

	ソリューション構成
	Configure Cisco UCS
	Install NVIDIA Tesla GPU card on Cisco UCS C240 M5 and Cisco HyperFlex HX240c M5 All Flash server
	Install NVIDIA Tesla GPU card on Cisco UCS B200 M5
	Configure the GPU card

	Install the NVIDIA GRID license server
	Install the NVIDIA GRID 5.0 license server
	Configure the NVIDIA GRID 5.0 license server

	Install NVIDIA GRID software on the VMware ESX host and Microsoft Windows virtual machine
	NVIDIA Tesla P6, P40, and M10 profile specifications
	Prepare a virtual machine for vGPU support
	Install the NVIDIA vGPU software driver
	Verify that applications are ready to support the vGPU
	Configure the virtual machine for an NVIDIA GRID vGPU license

	Verify vGPU deployment

