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WHAT WE WILL DISCUSS

A practical approach to design and implement
NVIDIA Virtual GPU on Red Hat Hypervisor in an

enterprise IT environment



BENEFITS OF VIRTUAL DESKTOP
INFRASTRUCTURE

Enable flexible workflow scenarios

Utilize centralized, shared, and protected storage
Enable intellectual property protection

Provide flexibility in configuration

Enable user/workforce mobility

Widely supported GPU acceleration



NVIDIA vGPU SOLUTION

Industry Standard Graphics Virtualization Platform

Support, Updates & Maintenance
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Virtualization Layer

Hardware

HOW DOES NVIDIA vGPU WORK?

Virtual Virtual Virtual Vi rtua{ Virtual Virtual
PC PC PC Workstation & Workstation | Workstation

NVIDIA Graphics NVIDIA Graphics NVIDIA Graphics NVIDIA Quadro NVIDIA Quadro NVIDIA Quadro
Driver Driver Driver Driver Driver Driver

Hypervisor NVIDIA vGPU manager

NVIDIA NVIDIA
Server GPU GPU

H.264 Encode




WHY RED HAT VIRTUALIZATION?

Maximizes physical infrastructure utilization while reducing costs

« RHEL is the leading Linuxdistro for enterprises

» Supports both graphics and compute workloads in both Linux and Windows

» Utilize one GPU across several virtual technical workstations using mediated device
support

« Support for multi-vGPU implementations

redhat

Automation and Seamless Deployments

« Centralized managementin a data center deployment

» Customer can re-use many RHEL 7 security practices for their RHV infrastructure

» Tighterintegration with the Red Hat portfolio via consistent API’s vs competitors
portfolio and disparate proprietary plugins

Wide Customer Adoption
« Qil & Gas, Energy, Animation, Manufacturing and Gaming



REFERENCE ARCHITECTURE
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Red Hat vGPU Environmen %




BEFORE YOU START

» Target Audience
O Linux System Administrators
O Infrastructure Architects
« Hardware Requirements
O Supported Server OEM Platform
O Supported NVIDIA Data Center GPU (no K1/K2)
« Software Requirements
O RHV 4.2.8 or later ISO
O RHEL 7.5 or later ISO
O NVIDIAvGPU 7.0 or later
1 NVIDIA License Server



VIRTUAL GPU MANAGER

Download, deploy, verify vGPU Manager:

[root@rhvh tmpl# rpm -1ivh NVIDIA-vGPU-rhel-7.6-410.91.x86_64.rpm
Preparing. .. BT [100%]
Updating / installing...

1:NVIDIA-VGPU-rhel-1:7.6-410.01 sy [1005%]
[root@rhvh tmpl# |}

[root@rhvh ~1# nvidia-smi
Tue Mar 12 13:31:23 2819

NVIDIA-SMI 416.68 Driver Version: 418.68 CUDA Version: N/A

Perf :Usage/C: Memory-Usage | GPU-Util Compute M.
) S S ————————————————————————

M18 | eeeeeEee:06:00.0 Off N/A
11MiE / 8191M1E 0% Default

M10 | 00000000:07:060.0 OFf
11MiB / 8191MiB 0% Default

M1E | cocoeoee:e2:00.0 Off
11M1B / 8191MiB 0% Default

| 00eBEEE8:09:00.0 Uff
11M1E / 8191M1B 0% Default




VIRTUAL MACHINE CONFIGURATION (1)

Add vGPU profile as mdev device:

Edit Virtual Machine ©

General

System

Initial Run

Console

Host

High Availability

Resource Allocation

Boot Options

Random Generator

Cluster

Optimized for

mdev_type
———

Default

Red Hat Enterprise Linux 7.x x64

Desktop

nvidia-45

"name": "GRID M10-2B",
"available instances":

T

I ]

"nyidia- HEE
"r me' "GRID M1e-00Q
"available_1

T

I ]

"nvidia-37": {
"name’
"available 1

T

I ]

"nyidia-

r

HE
"GRID M1B-8B",

"nvidia- .
"mame": "GRID Mle-1B",
"available_instances
¥,
"nvidia-39":
M1e-1Q",
"available_instances":
¥,
"nvidia-43":
.
"ava
¥,
"nvidia- 1
"mame " "GRID M10-4A",
"available_ine :
¥,

"nvidia-41": {

"nvidia-48": {

"name": “GRID M18-2A",
"available_instances":
T
' N
"nvidia-45":
r ) M1e-8Q",

T

I ]

"nyidia-44": A
"r me "GRID M1E-8A
"available 1

T

I ]

"nyvidia-2




NVIDIA VGPU PROFILES EXPLAINED

Q - Profiles Quadro Features Enabled
B - Profiles Basic Display Driver
A - Profiles Application Profile

1Q is 1 Gig of
2B is 2 Gig of
8A is 8 Gig of

Frame Buffer
-rame Buffer

-rame Buffer

Xqg/b/a - “X” is the amount of
Frame Buffer on the Nvidia GPU card



VIRTUAL MACHINE CONFIGURATION (2)

Inside the Linux guest VM install NVIDIA Virtual GPU driver:

ol + 7
« : Al

) .‘lt m F-‘-"

MName

Sessions

font-unix
JCE-unix
JTest-unix
A 11-unix
HAIM-unix

& Tools

systemd-private-c23bcc2526e. ..
systemd-private-c23bcc2526e. ..
systemd-private-c23bcc2526e. ..

fne. QTVFQUNEMzFGMUZCND...

| NVIDIA-Linux-x86_64-390.57...

P N Macros

[root@centos7-kvm tmpl# 1s
Fne.QTVFQUNEMEFGMUZCNdeEngNOQijEyQGMBMDBGQthanpZGlh
NVIDIA-L1inux-x86 64-390.57-grid

[root@centos7-kvm tmpl#

[root@centos7-kvm tmpl# 1s

fne.QTVFQUNEMz FG!"IUZCI"JdeZ"I'gZNG"Qij E 'yQG'F‘I'E’;[“I[I'BGQthanpZGlh
NVIDIA-L1inux-x86 64-390.57-gr1

B -

5 . daemon.service-651n

rivate-c23bcc25 ec3766 c8-rtkit-daemc
[ kvm tmpl# ./NVIDIA-Linux-x86 64-398.57-grid.run [}



LICENSE SERVER CONFIGURATION

For details on the file format, please refer to the nvidia-gridd(1)
man page.

Data type: string

Create a License Server VM and ESSRLEEIaC N

#
#
# Description: Set License Server Address
#
=
ServerAddress=1¢

ed'it the gr‘id.conf f'ile: # Descripti‘c:)n: Set License Server port number

integer
<port>, default 1s 7070
ServerPort=7070

# Description: Set Backup License Server
string
"<address=>"
#BackupServerAddress=

# Description: Set Backup License Server port number
# Data type: 1nteger

# Format: <port=, default 1s 7070
#BackupServerPort=

# Description: Set Feature to be enabled
# Data type: integer
# Possible values:
Ed ® == for unlicensed state
- for GRID vGPU
# 2 == for Quadro Virtual Datacenter Workstation
FeatureType=1

# Description: Parameter to enable or disable Grid Licensing tab in nvidia-settings
# Data type: boolean

# Possible values: TRUE or FALSE, default 1s FALSE

#EnableUI=TRUE

# Description: Set license borrow period in minutes

# Data type: integer

# Possible values: 10 to 10680 mins(7 days), default 1s 1446 mins(1 day)
#L1censeInterval=1440

# Description: Set license linger period in minutes

# Data type: 1integer

# Possible values: @ to 10080 mins(7 days), default 1s © mins
#LingerInterval=10

[root@centos7-kvm tmpl# |




VIRTUAL GPU MANAGER

Download, deploy, verify vGPU Manager:

) a2t & root@fwl-rhv2:~ s O X R
kil el R kY
RIOSIE 5 SIS HOTEET . >
e A
[l AN 4 s sl  Scc ‘nodectl check' for more in
(LTS [BETGIITENS
B HOHCUY
;\ . -
550N CE T REVE i T
N You are subscribed. .
& Just to make sure run :
[ subscription-manager list ¥
ot VIGiECT Ff\ 3
Qe Celligepiog: 5 . -
b ¢ ~

Shortcut

»

Stéam R6Vegas2_...

- Shortcut

~

rogon MAC root@192.1...
Scanner,




VIRTUAL MACHINE CONFIGURATION

available_instances®
Yoo

"nvidia
“name" : ) M1e-eq",
Dashboard . rt "avail ab1 e_instances"™:

Ei ge Installation Host Console
1dia-37":

Compute o e o rc e _ _ e o— nam M1o-14A",
"avalilable_instances":

Network

use by Attached toVMs  IOMMU Group Mdev Types - )
Connect to your RHV host and run = [D M1O-8B",

vdsm-client Host hostdevListByCaps "
This will give you a list of the vGPU profiles.

Storage

Administration

Mie-1Q"
stances"

"nvidia
"name" : GRID M1e-40Q",
"avalilable_instances":

ame [D M1O-4A",
avallable_instances":

X Technology, Inc. (0x1065) Mie-2Q"
"available_instances"™:
T
¥
"nvidia-4

GRID M1le-3A",
"avail ab1 e_instances"™:

O Type here to search =i " ¥ A [ ; B A G L d) NG




VIRTUAL MACHINE CONFIGURATION (2)

== RED HAT VIRTUALIZATION

T EYEYX a BT s 0 £ O EH A E O R Awannn MR



Thank youl.

<ANVIDIA.




