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Abstract

HPE ProLiant Compute DL384 Gen12 is the first server from HPE enabled with NVIDIA GH200 NVL2, optimized for Al
inferencing for large language models that require a large memory capacity and/or non-Al workloads like large scale
simulation, EDA, weather forecasting, etc.

With up to 1.2TB of fast unified memory and up to 10TB/s of bandwidth the NVIDIA GH200 NVL2 is designed to handle
large language models fine-tuning and inferencing with Retrieval Augmented Generation (RAG) featuring twice the
performance of the previous generation. The HPE ProLiant Compute DL384 Gen12 delivers the best performance per
GPU in our HPE ProLiant portfolio, and is ideal for mixed or memory intensive workloads, whether you are doing Al or
traditional HPC.

Building on HPE ProLiant as the legendary foundation, the HPE ProLiant Compute DL384 Gen12 delivers a consistent
experience across the HPE ProLiant portfolio with HPE iLO management and firmware that delivers robust reliability and
security with silicon Root of Trust technology from HPE.

This white paper outlines the ease of deployment utilizing HPE provided tools and utilities such as HPE Integrated
Lights-Out (HPE iLO), the HPE Solution Delivery Repository (SDR), and NVIDIA® CUDA® and GPU driver repositories.

Initial Configuration

The HPE ProLiant DL384 Gen12 features a robust baseboard management controller HPE calls Integrated Lights-Out,
or HPE iLO. After the initial racking and cabling of the unit, it is essential to configure HPE iLO for remote management.

HPE Server

Server NIC/iLO Shared Network Port Management Clients

Production Clients

Hub/Switch

Management/
Production
Network

In the default configuration, HPE iLO will acquire an IP address automatically via DHCP. If the DHCP server is
accessible to the Administrator, the iLO IP address can be obtained via that mechanism, or the installer can connect a
keyboard and monitor to the HPE ProLiant DL384 for first time setup.

With a keyboard and monitor connected, power-on the unit to view the initial Power-On Self-Test (POST). If DHCP is
enabled on the management network, the iLO IP address will be displayed in the bottom left corner of the video output.

HPE ProLiant Compute Hewlett Packard

Enterprise

en BIOS R13 vl.16 (
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After the early start POST screens, the system will display options to enter System Utilities, a Boot Menu, or Network
Boot. If no button is pressed, the system will progress through the default boot order. To enter the System Utilities, press
F9.

HPE ProLiant Compute Hewlett Packard

Enterprise

024 Heulett Pa nterprise Developnent LP

il0 6 TPv4: 10.30.129.222
iL0 6 TPub: FEBO: :2E59:ESFF:FE36:A940

m Susten Utilities || F11) Boot Hens (F12] Metuork Boot

HPE iLO Network Configuration

The System Utilities menu allows administrators to configure both HPE iLO and the system ROM/UEFI. To modify HPE
iLO default settings, select System Configuration.

Hewlenpackard  SYStem Utilities

Enterprise

ﬁ System Utilities >

HPE ProLiant Compute ©
DL384 Gen12 One-Time Boot Menu
Server SN: SGH45THWRF Embedded Applications

ILO IPvd: 10.30.129.202
iLO IPv6: FESD:2ES9:ESFFFE36:A940 System Information

User Default; OFF
Secure Boot: Disabled System Health

System ROM: R13 v1.16 (12/06/2024)
Exit and resume system boot

Reboot the System

Select Language English v

Setup Browser Selection Auto A
Select

: Exit

P
Load Defaults

. Save
Save and Exit

hitp:/iwww.hpe.com/suppar/UEFIGen1 1-UG-en
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Select iLO 6 Configuration Utility

Hewerpcars  System Configuration

Enterprise

M System Utlities > System Configuration >.

HPE ProLiant Compute
DL384 Gen12

Slot 2 Port 1 : Mellanox Network Adapter - C4:70:BD:99:B0:E8
Slot 2 Port 2 : Mellanox Network Adapter - C4:70:BD:99:B0:E9

. hpa.com/suppor/UEFIGen1-UG-en

To modify the network configuration, select Network Options.

The Network Options screen allows administrators to disable the default DHCP enabled setting, and assign a static IP
Address, Subnet Mask and Gateway IP address.

Hewenpacara  SyStem Configuration

ise

MAC Address 2C:59:E5:36: A9:40

Network Interface Adapter ON
Transceiver Speed Autoselect ON
System ROM: R13 v1.16 (12/06/2024)

VLAN Enable OFF

DHCP Enable

DNS Name

Select

Exit

IP Address 10.30.129.222
Subnet Mask 255.255.254 .0

Gateway IP Address 10.30.128.1

Atp: i hipe. comisupport/UEFIGen 1-UG-en
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By returning to the iLO 6 Configuration Utility menu, select the Advanced Network Options menu

Hewetpacard  SYStem Configuration

Enterprise

A System Utilities > System Configuration > iLO 6 Configuration Utility >

A ERE e e (LO 6 Configuration Utility
DL384 Gen12
Network Options

Advanced Network Options -]

User Management
ure Bo led

tem ROM: R13 v1.16 (12/06/2024) Setling Opfions
Set to factory defaults NO ~
ResetiLO NO A
About

i/, hpe. com/suppart/UEFIGent 1-UG-en

This Advanced Network Options menu allows for modification of:
— Static Routes

— DNS Servers

— WINS Servers

— Fully Qualified Domain Name

These settings and more are also available through the HPE iLO web interface.
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HPE iLO Default Credential Modification and User Creation

Unless specifically requested through HPE Factory Express, every HPE ProLiant Compute server ships with a unique
default password for the HPE iLO Administrator account. The pull tag on the front of the server contains the product part
number, serial number, and factory applied HPE iLO Administrator account password.

Serial label pull tag

To change the default password in the iLO 6 Configuration Utility, navigate to User Management.

Hewenpacara  SYStermn Configuration

Enterprise

ﬁ System Utilities > System Configuration > iLO & Configuration Utility >

GRS (LO 6 Configuration Utility
DL384 Gen12

Network Opfions
Advanced Network Options

[ User Managemen: I3

: Disabled
System ROM: R13 v1.16 (12/06/2024) Setting Opfions

Set to factory defaults NO “
Reset iLO NO v
About

Select
C: Exit
Help
Load Defaults.
Save
Save and Exit

hitpe/iwww. hpe.com/si t/UEFIGen11-UG-en
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Selecting Edit/Remove User, the Administrator account may be modified.

Hewetrecard  SYStem Configuration F 2 Q

Enterprise

= More Forms > iLO & Configuration Utility > User Management > Edit’Remove User >

Rlaucuee N EditYRemove User
DL384 Gen12
1. User Name Administrator
Secure Boot: Disabled Login Name Administrator
System ROM: R13 v1.16 (12/06/2024
Password Press ENTER to input password 6
Login YES v
Administer User Accounts YES v
Remote Console Access YES A
Select
A Virtual Power and Reset YES v
Load Defaults
Say Virtual Media YES A
Save and Exit
Configure Settings YES w
Host BIOS YES s
Host NIC YES ~
hiltp: /v, hpe. o or/UEFIGen11-UG-en Host Storage

() Changes Pending (O Reboot Required F7: Load Defaults F10: Save F12; Save and Exit

After the basic steps of acquiring the DHCP IP address or setting a static IP address, and optionally modifying the
default Administrator account password, additional configuration and day-to-day operation of the HPE ProLiant DL384
Gen12 platform may be done remotely through a browser and HPE iLO web interface.

HPE System Inventory

After logging into iLO for the first time, users are greeted with the iLO Overview screen. This displays information about
the server such as Serial Number and Product ID. The iLO summary section shows the IP address, Fully-Qualified
Domain Name, Licensing Status and the iLO Date and Time.

Information - ILO Overview ® 0O Q9 « @ 9 A 7

Overview Security Dashboard Session List iLO Event Log Integrated Management Log Security Log Active Health System Log Diagnostics

Server iLO

Product Name HPE BroLiant Compute DL384 Genl2 1P Address 10.30.126.222

Server Name ot set] Link-Local [Pvé Address FEB0:2ES-ESFRFES&AP40

System ROM RI3w1.16012/06/2024) iLO Hostname ILOSGHASTHWRF hou tslabs hpecorpnet

System ROM Date (12/06/2024) ILO Dedicated Network Port Enabled

Server Serial Number SGHUSIHWRF iLO Sharsd Netwerk Port Disabled

Product ID P71411-621 iLO Virtusl NIC Disabled

wip 34313750-3131-4753-4834- 355148575246 Lisense Type ILO Srandard

Remets Consols pras @B et iLO Firmwars Version 1.67Feb 27 2025
ILO Date/Time Fri Apr & 00:07:47 2025

Status

Sarvar Hualth ok

Health LED Qok

iLO Heaith Qo

iLO Security. W Risk

Server Power ®on

VI Indicater @ v oFF -

HPE ProLiant Compute DL384 Gen12 Server |
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HPE iLO Dedicated Network Port

All network configuration options for the HPE iLO are available through the HPE iLO Dedicated Network Port menu. It is
important to ensure proper DNS, and Network Time Protocol settings are applied.

HPEILO 6
167Feb27 2025

Information Summary General

System Information

Firmware & OS Software
iLO Federation

Remote Console & Media
Power & Thermal
Performance

iLO Dedicated Network Port
iLO Shared Network Port
Remote Support
Administration

Security

Management

Lifecydle Management

iLO Dedicated Network Port - SNTP Settings

1Pvé

® 0O 9 % @09 A ?

IPv6 SNTP LLDP

SNTP Settings
() Use DHCPv Supplied Time Seftings

() Use DHCPv6 Supplied Time Setfings

() Propagate NTP Time to Host

Primary Time Server

16.110.135.123

Secondary Time Server

Time Zane

eenwich Mean Time, Casablanca, Monrovia (GMT)

Changes to SNTP configuration may require an iLO reset in order fo take effect.

Primary Time Server, Secondary Time Server, Time zone, and Time Propagation setfings are

HPE System Boot Order

Through HPE iLO, administrators may choose to change the default or one-time boot order by selecting the
Administration tab in the left-hand navigation screen and selecting Boot Order.

HPEILO 6

1.67 Feb 27 2025

Information

System Information
Firmware & OS Software
iLO Federation

Remote Console & Media
Power & Thermal
Performance

iLO Dedicated Network Port
iLO Shared Network Port
Remote Support

Administration

Security

Management

Lifecycle Management

Administration - Boot Order

User Administration Directory Groups Boot Order Licensing Key Manager Language
Virtual Floppy/USB key: None
Virtual CD/DVD-ROM: Nene
Server Boot Order
Ubuntu -

Generic USB Boot

Slot 2 Port 1: Mellanox Network Adapter - C4:70:BD:99:B0:E8 (HTTP(S) IPv4)

Slot 2 Port 1 : Mellanox Network Adapter - C4:70:BD:09:B0:E8 (PXE IPv4)

Slot 2 Port 1: Mellanox Network Adapter - C4:70:BD:99:B0:E8 (PXE IPv6)

Slot 2 Port 1 : Mellanox Network Adapter - C4:70:BD:99:B0:E8 (HTTP(S) IPv6)

Storage Slot 61 NVMe Drive O: NVM Express Controller - 24394B4BDABC-VRO00960KXNZU-175A000
Storage Slot 62 NVMe Drive O: NVM Express Controller - 24374B29CCDD-VRO00960KXNZU-175A000
NVMe Drive Port 4A Box 3 Bay 2 : NVM Express Controller - 7EVOAQ0ZOC93-MV003200LXUJK-E38EE38C
NVMe Drive Port 3A Box 3 Bay 4 : NVM Express Controller - 7EUOAOFQQC93-MV003200LXUJK-E3BEE3SC ~

- [ o~ ]

One-Time Boot Status

@0 0 %09 A ?

Firmware Verification

HPE ProLiant Compute DL384 Gen12 Server |
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In this screen is an option to force the unit to boot to the System Setup Utilities the next time the system is powered on,

or rebooted. This is helpful as the administrator does not need to watch the server at POST to press F9 to enter the

utility.

HPEILO 6

AT Administration - Boot Order

Information User Administration Directory Groups Boot Order

System Information

iLO Federation
Remote Console & Media

O One-Time Boot Status

Performance
Current One-Time Boot Gption:

iLO Dedicated Network Port

No One-Time Boot

iLO Shared Network Port N
Select Gne-Time Boot Optiar:

Remote Support No One-Time Boot
Adminisiration Select UEFI Target Opfion:
Security Ubuntu

Management

Lifecycle Management

Additional Options

Boot to System Setup Utilities

Licensing

KeyManager  Language  Firmware Verification

® © © 09 A °

Applying a HPE iLO License

Utilizing the HPE iLO web interface, an HPE iLO Advanced Key may be applied to the server to enable key features

including:

— Integrated Remote Console (beyond POST and UEFI menu operation)

— Virtual Media mount

— Active Directory and LDAP integration

For more features and information see the HPE iLO Licensing Guide at:
support.hpe.com/hpesc/public/docDisplay?docld=sd00002201en_us

Trial licenses valid for 90-days are available at:

hpe.com/us/en/resources/integrated-systems/ilo-advanced-trial.html

Administration - Licensing

User Administration Directory Groups Boot Order

Smartcard Authentication

share, Teset Consale, Virtual Serial Port record and payback

conlral server powes, use virual media, and more

Enter License Activation Key

Activation Key

Licensing

icensing it O enahies true Lights-Out Management by enabling mamy feanines

* Virtual Media: Image Tie Liso of Jmgl, CO/DVD, lopey, USE-key, saiptling, Tokler

Key Manager

» Authantication: Directory Integration, Kerberas with Two-Factor authentication, CAC

= Remate Console: Yirtusl KVM {Irtegrated Remate Cansaled, Carsale capture, replay, and

= Bower: Power-related reparfing, pawer capping, thermal cappmg on some systems

« Scalable Manageabllity: Support for Federation Manzgement commands to update firmware,

= Other: Email alorting, Remate sy=log, System Tuning, and suppart for HPE Smars Array Secure

Encryption

® 0 0 =0 9 5 7

Language Firmware Verification

HPE ProLiant Compute DL384 Gen12 Server |
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HPE iLO Remote Console

The iLO Remote Console can be launched by clicking the thumbnail in the bottom left corner of the iLO web interface.

HPEILO 6 - .
L 67 b 27 2095 Administration - Boot Order ® © @ ¢« & 9 /K 7

Information User Administration Directory Groups Boot Order Licensing Key Manager Language Firmware Verification

System Information

iLO Federation
Remote Console & Media

e T One-Time Boot Status

Performance
Current One-Time Boot Option:
iLO Dedicated Network Port No One-Time Boot

iLO Shared Network Port
Select One-Time Boot Option:

Remote Support No One-Time Boot v

Adminisiration Select UEF| Target Option:
. Ubunt
Security Yoty

Management

Lifecycle Management

HTMLS Console

Additional Options

.NET Console

Boot to System Setup Utilities
Wake-Up Monitor

The HTML5 Console option is recommended as it does not require any additional utilities such as Microsoft .NET on the
system navigating the iLO web console. This remote console allows for navigation of the system remotely, power on/off
buttons and Virtual Media capability.

10.30.129.222

Hewletbacdard  SYyStem Utilities

Enterprise

A System Utilities >

HPE ProLiant Compute | System Configuration [
DL384 Gen12 One-Time Boot Menu

Embedded Applications

System Information
System Health

Secure Boot: Disabled
System ROM: R13 v1.16 (12/06/2024)

Exit and resume system boot
Reboot the System

Select Language English v

Setup Browser Selection Auto v

Select
Exit
Help
Load Defaults

e
Save and Exit

HPE ProLiant Compute DL384 Gen12 Server| 11



Using HPE iLO Virtual Media

Use the iLO Virtual Media function to mount the ISO, either from a http(s) file share or from a folder located on the local

machine accessing the iLO Remote Console.

Hewlett Pac Virtual folder

Enterprise

ﬁ Systen

HPE Pn

User Default:
Secure Boot: abled
System ROM: R13 v1.16 (12/06/2024)

Select

Exit

Hel

Load Defaults
Save

Save and Exit

M. hpe. com/supporUEFIGen11-UG-en

|I| O Changes Pending O

1024

10.30.129.222

Jtilities

Virtual Media URL

Local *iso file
T =

Systemn Health

Exit and resume system boot
Reboot the System

Select Language English v

Setup Browser Selection

Auto St

F7: Load Defaults F10: Save F12: Save and Exit

POST Cox 3 SSL 4

The One-Time Boot Menu can be helpful forcing the server to boot from the iLO Virtual Media rather than waiting for the

system to progress through all PXE enabled NICs and other possible boot sources. Press F11 at POST or navigate to

the One-Time Boot Menu through the System Ultilities and select the iLO Virtual USB 3: iLO Virtual CD ROM option.

Hewlett Packard
Enterprise

10.30.129.222

Boot Menu

A System Utilities > One-Time Boot Menu >

HPE ProLiant Compute
DL384 Gen12

Secure Boot: Disabled
System ROM: R13 v1.16 (12/106/2024)

Select
Exit

One-Time Boot Menu

Generic USB Boot

Slot 2 Port 1 : Mellanox Network Adapter - C4:70:BD:99:B0:E8 (HTTP(S) IPv4)
Slot 2 Port 1 : Mellanox Network Adapter - C4:70:BD:99:B0:E8 (PXE IPv4)
Slot 2 Port 1 : Mellanox Network Adapter - C4:70:BD:99:B0:E8 (PXE IPvE)
Slot 2 Port 1 : Mellanox Network Adapter - C4:70:BD:99:B0:E8 (HTTP(S) IPv6)

Storage Slot 61 NVMe Drive 0 ;: NVM Express Controller - 24394B4BDABC-
VRO0D0960KXNZU-175A000

Storage Slot 62 NvVMe Drive 0 : NVM Express Controller - 24374829CCDD-
VRO00960KXNZU-175A000

NVMe Drive Port 4A Box 3 Bay 2 : NVM Express Controller - TEVOAD0ZOC93-
MV003200LX UJK-E3BEE38C

NVMe Drive Port 3A Box 3 Bay 4 : NVM Express Controller - TEUDAOFQOCS3-
MV003200LX UJK-E3BEE38C

iLO Virtual USB 3 :iLO Virtual CD-ROM

Run a UEFI application from a file system

Boot from a URL

HPE ProLiant Compute DL384 Gen12 Server |
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Deploying Canonical Ubuntu Server 22.04 and 24.04

The following section will highlight important steps in deploying Canonical Ubuntu 22.04 and 24.04 on the HPE ProLiant
Compute DL384 Gen12 server. It is not intended to provide advice for all installation settings as those vary by use case
and organization.

Obtaining the Proper Installation Media Supporting 64k Page Size Kernels

Selecting the proper installation media is necessary to ensure compatibility with the ARM processor contained in the
NVIDIA GH200 NVL2 Superchip.

Visit the Canonical download site and click on Alternative architectures to obtain an ARM compatible release.

For the most current release visit ubuntu.com/download/server/arm

Older versions such as Ubuntu 22.04 can be downloaded here cdimage.ubuntu.com/releases/

To ensure optimal performance, download installation media specifically built to support 64k page sizes.

Ubuntu 22.04.5 LTS (Jammy Jellyfish)

Select an image

Ubuntu is distributed on four types of images described below.

B . 64-bit ARM (ARMvS/AArch64) server install image
Serverinstall image AR ) .
For 64-bit ARMv8 processors and above.

The server install image allows you to install Ubunku PowerPC64 Little-Endian server install image

permanently on a computer for use as a server. It will not For POWERS and POWER10 Little-Endian systems.
install a graphical user interface.

IBM System z server install image

For IBM System z series mainframes, such as IBM LinuxOMNE.

5 ubuntu-22.04.5-live-server-
Y ) 2024-09-11 18:55 1.9G
arméd+largemem.iso

HPE ProLiant Compute DL384 Gen12 Server |
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Use the HPE iLO web interface to launch the integrated remote console. Use the iLO Virtual Media function to mount the

installation I1SO. If the server is not already powered on, use the virtual power button to boot the server.

10.30.129.222

Virtual folder

Floppy

CD/DVD » Virtual Media URL

Local *iso file

During POST, users are presented with an option to press F11 to enter a One-Time Boot Menu.

@ 10.30.129.222

HPE ProLiant Compute Hewlett Packard

Enterprise

interprise Development LP

180 6B, Available Systen Memory: 480 GB

detected. 72 total cores enabled.

wck: Disabled

Starting required devices. Please wait. this may take a feu monents. .

ilo 6 IPvd: 10.30.129.2
illl 6 TPuk: FF :FE36:A940

(79 systen Utilities m Boot Hens  [F12) Metuork Doot

1024 x 768 POST Code : 0034

HPE ProLiant Compute DL384 Gen12 Server |
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Select the iLO Virtual USB 3: iLO Virtual CD-ROM option to boot the mounted ISO.

10.30.129.222

Hewlett Packard Boot Menu

Enterprise

‘ﬁ System Ultilities > One-Time Boot Menu >

S RETTE LT One-Time Boot Menu

DL384 Gen12

Server SH:

!::9 :r:vé [1_1&3 Slot 2 Port 1 : Mellanox Network Adapter - C4:70:BD:99:B0:E8 (HTTP(S) IPv4)

ILO 1P - - i

User Detau Slot 2 Port 1 : Mellanox Network Adapter - C4:70:BD:99:80:E8 (PXE I1Pv4)

Secure Boot: Disabled i -70'BD'99'B0"

System ROM: R13 v1.16 (12/06/2024) Slot 2 Port 1 : Mellanox Network Adapter - C4:70:BD:89:B0:EB (PXE IPvE)
Slot 2 Port 1 : Mellanox Network Adapter - C4:70:BD:99:B0:E8 (HTTP(S) IPv6)

Storage Slot 61 NVMe Drive 0 : NVM Express Controller - 24394B4BDABC-
VRO00960KXNZU-175A000

Storage Slot 62 NVMe Drive 0 : NVM Express Controller - 24374B28CCDD-
VRO00960KXNZU-175A000

NVMe Drive Port 4A Box 3 Bay 2 : NVM Express Controller - VEV0AQ0Z0C93-
MV003200LX UJK-E38EE38C

Generic USB Boot

Help NVMe Drive Port 3A Box 3 Bay 4 : NVM Express Controller - TEUOAOFQOC93-
Load Defaults MV003200LX UJK-E3BEE38C
Save

Save and Exit iLO Virtual USB 3 : iLO Virtual CD-ROM

Run a UEFI application from a file system

Boot from a URL

POST Code

With the proper 64k page size compatible installation media mounted, proceed through the installation wizard providing
specific network, user, and package selections for the intended use of the system.

HPE ProLiant Compute DL384 Gen12 Server| 15



Subscribe the Ubuntu Server to the AIP repository

After the initial operating system installation, HPE recommends adding the HPE ProLiant Compute Advanced Integration
Pack available from the HPE Software Delivery Repository. This online repository contains drivers, firmware and utilities
to assist in managing and lifecycle management of ARM based systems like the HPE ProLiant Compute DL384 Gen12
server.

Additional information on the HPE Software Delivery Repository (SDR) can be found here:
downloads.linux.hpe.com/SDR/getting_started.html

downloads.linux.hpe.com/SDR/project/aip/

Install the HPE Public GPG Key and Update the Local Apt Indexes

The software packages provided by the SDR are cryptographically signed to ensure authenticity. It is necessary to enroll
HPE’s public keys in Ubuntu’s package manager apt. While there are 3 available public keys, the one applied in the
following steps are for packages published after 2024.

First download the HPE Public Key, and convert it to GPG format with the following command:

curl -fsSL https://downloads.linux.hpe.com/SDR/hpePublicKey2048 key2.pub | sudo gpg --
dearmor -o /usr/share/keyrings/hpePublicKey2048 key2.gpg

Run the following command to create a HPE AIP sources file:

echo "deb [arch=arm64 signed-by=/usr/share/keyrings/hpePublicKey2048 key2.gpg]
https://downloads.linux.hpe.com/SDR/repo/aip jammy/current non-free" | sudo tee -a
/etc/apt/sources.list.d/hpeaip.list

Clean and reload the apt repository by running the following commands:
sudo apt clean
sudo apt update

To install utilities such as the iLORest Tool run:

sudo apt-get install ilorest.

ding .. Done

Read1ng state in . Done

The following addi l packages will be installed:
javascript-common libjs-jguery libjs-sphinxdoc 1libjs-underscore python3-decorator pythen3-ilorest
python3-jsondiff python3-jsonpath-rw pythen3-pbr python3-ply python3-prompt-toolkit python3-pyaes
python3-pygments python3-setproctitle python3-tabulate python3-wcwidth

Suggested packages:
apache? | lighttpd | httpd python-ply-doc python-pygments-doc ttf-bitstream-vera

The following NEH packagea will be 1nata11ed:

lbjs-jquery libjs-sphinxdoc libjs-underscore python3-decorator python3-ilorest

3 3 onpath-rw python3-pbr pythen3-ply pythen3-prompt-toolkit pythen3-pyaes
python3- pugmenta python: tproctitle python3-tabulate python3-wewidth

8 upgraded, 17 newly 1 led, @ to remove and 98 not upgraded.

Need to get 2,076 kB o hives .

After this operation, 18.5 MB of additional disk space will be used.
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To install the Agentless Management Service run:

sudo apt-get install amsd
hpeadmin@dl3 v$ sudo apt-get install amsd
R : 3 .. Done

i1ld1 i Done

Done

will be installed:

0 upgraded, 1 newly installed

Need to get 1, i .
kB of addit

linux.hpe.com/SDR

and directori
867 -ubuntu:

.5.8 67-ubuntu22) ...
for man-db (2.108.2-1)
Scanning Linux
Running kernel seems to be up-to-date.
to check for processor
services need to be restarted.
containers need to be restarted.
user

No VM gu are running outdated hypery
hpeadmin@dl ~$ I

ions are running outdated binaries.

) to remove and 98 not upgraded.

1 be used.

currently installed
_armb4.deb

microcode upgrades.

or (gemu) binaries on this

f

-1867-ubuntu22 [1,0

-)

no

After installing the Agentless Management Service, information regarding the installed operating system becomes

available in the iLO web interface.

HPEILO 6

1,67 Feb 27 2025 Information - iLO Overview

Session List

iLO Event Log

Integrated Management Log

Infermation Overview  Security Dashboard
System Information
Firmware & OS Software
iLO Federation S erver
Remote Console & Media
Power & Thermal Product Name

Server Name
Performance Operating System
iLO Dedicated Network Port System ROM
_ System ROM Date
oS e iR Server Serial Number
Remote Support Product ID

uuip

Administration
Remote Console

HPE ProLiant Compute DL384 Genl2

di384

Ubuntu 22.04.3 LTS 22.04
R13v1.16(12/06/2024)

(12/06/2024)

SGHA51HWRF

P71411-B21
34313750-3131-4753-4834-353148575246
Hrms Bl neT

® © O » @ 9 4
Securitylog  Active Health System Log ~ Diagnostics
iLO
IP Address 10.30.129.222

Link=Local IPv6 Address FEB0:2ES9:ESFRFE36:AQ40

iLO Hostname ILOSGH451HWRF.hou.tslabs hpecorp.net

iLO Dedicated Network Port Enabled
iLO Shared Network Port Disabled
iLO Virtual NIC Disabled

iLO Advanced limited-disfribution test
1.67 Feb 27 2025
Thu Apr 10 23:27:59 2025

License Type

iLO Firmware Version

iLO Date/Time

Security

HPE ProLiant Compute DL384 Gen12 Server |
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Deploying Red Hat® Enterprise Linux® 9.4

The following section will highlight important steps in deploying Red Hat Enterprise Linux 9.4 and greater on the HPE
ProLiant Compute DL384 Gen12 server. It is not intended to provide advice for all installation settings as those vary by
use case and organization.

Obtaining the proper OS media
Visit the Red Hat Customer Portal to download the proper media for an ARM 64 Architecture

access.redhat.com/downloads

Downloads » Red Hat Enterprise Linux Modules

Download Red Hat Enterprise Linux

Product Variant: i Version: Architecture: G
Red Hat Enterprise Linux for ARM 64 - 9 aarch64

About Red Hat Enterprise Linux for ARM 64 Product Resources Get Help

Only Red Hat Enterprise Linux provides an intelligent OS that is » Get Started » Contact Support

the consistent foundation for the enterprise hybrid cloud. v Documentation b Create installation media

Delivering any application on any footprint at any time giving
» Red Hat Enterprise Linux Life

you Control. Confidence. Freedom.
Cycle

Install the operating system as you normally would, except for the below recommended steps for 64k Page Size Kernels
and the HPE Advanced Integration Pack.
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Installation Utilizing 64k Page Size Kernels

The 64k page size kernel is the recommended option for large datasets on GH200 platforms and memory-intensive

workloads as it has significant gains in overall system performance.

You must choose page size on 64-bit ARM architecture systems at the time of a manual installation. When deploying the

operating system via Kickstart, the 64k-kernel package must be specified as part of the Kickstart file.

For more information, including enabling 64k-kernel packages please visit:
Installing RHEL Kernel-64k on ARM

Below is an example of manually selecting the 64k-kernel during a manual installation using an iLO Virtual Media
mounted ISO.

If a Red Hat Subscription Manager was not selected during installation, it is necessary to complete registration with a

I

SOFTWARE SELECTION

Done

Base Environment

Server with GUI

An integrated, easy-to-manage server with a graphical interface.
® Server

An integrated, easy-to-manage server.

Minimal Install

Basic functionality.

Custom Operating System

Basic building block for a custom RHEL system,

Kernel Options
Page size ) ) )
More efficient memeory usage in smaller environments

6dk
System performance gains for memary-intensive workloads

102L x 768

10.30.129.222

RED HAT ENTERPRISE LINUX 9.4 INSTALLATION

Additional software for Selected Environment

Debugging Tools

Tools for debugging misbehaving applications and diagnosing
perfermance problems

DMNS Name Server

This package group allows you to run a DNS name server (BIND) on the
system,

File and Storage Server

CIFS, SMB, NFS, iSCSI, ISER, and iSNS network sterage server.

FTP Server

These tools allow yeu to run an FTP server on the system.

GNOME

GMOME is a highly intuitive and user-friendly desktop environment.
Guest Agents

Agents used when running under a hypervisor,

Hardware Monitoring Utilities

A set of toels te menitor server hardware

Infiniband Support

Software designed for supporting clustering, grid connectivity, and low-
atency, high bandwidth storage using RDMA-based InfiniBand, IWARP,
RoCE, and OPA fabrics.

Mail Server

These packages allow you to configure an IMAP or SMTP mail server.
Network File System Client

Enables the system to attach to network storage

Metwork Servers

These packages include network-based servers such as DHCP, Kerberos
and NIS.

Performance Tools

Tools for diagnosing system and application-level performance problengs
Remote Management for Linux

Remote management interface for Red Hat Enterprise Linux,

PAbim dminin Bl Eaminn

subscription manager or create a local repository utilizing the installation media.

After the first boot of the newly installed Red Hat Enterprise Linux OS, it is necessary to ensure the 64k kernel is loaded

by default.

Upon completion of the reboot, validate the 64k kernel is running by running the below command:
getconf PAGESIZE

HPE ProLiant Compute DL384 Gen12 Server |
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Subscribe the Red Hat Enterprise Linux Server to the AIP repository

After the initial operating system installation, HPE recommends adding the HPE ProLiant Compute Advanced Integration
Pack available from the HPE Software Delivery Repository. This online repository contains drivers, firmware and utilities
to assist in managing and lifecycle management of ARM based systems like the HPE ProLiant Compute DL384 Gen12
server.

Additional information on the HPE Software Delivery Repository (SDR) can be found here:

downloads.linux.hpe.com/SDR/getting started.html

downloads.linux.hpe.com/SDR/project/aip/

To add the AIP repository, create a new YUM repository with the following contents:
sudo nano /etc/yum.repos.d/aip.repo

Contents of aip.repo:
[aip]
name=Advanced Integrated Pack
baseurl=https://downloads.linux.hpe.com/SDR/repo/aip/RedHat/9.4/aarch64/current
enabled=1
gpgcheck=1

gpgkey=https://downloads.linux.hpe.com/SDR/hpePublicKey2048 keyl.pub,https://downloads.
linux.hpe.com/SDR/hpePublicKey2048 key2.pub

Run sudo yum update to reload the yum repo files and ensure the Advanced Integration Pack is listed as an active
repository.

[root@IL384 ~]# yum update
Updating Subscription Management repositories.
Unable to read consumer identity

ystem is not registered with an entitlement server. You can use "rhc" or "subscription-manager" to register.

Advanced Integrated Pack 2.4 kBf/s | 5.9 kB 80:02
Dependencies resolved.

Nothing to do.

Complete!

To install utilities such as the iLORest Tool run sudo yum install ilorest

[hpeadmin@DL384 ~]% sudo yum install ilorest
Updating Subscription Management repositeries.
Unable to read consumer identity
tem is not registered with an entitlement server. You can use "rhc" or "subscription-manager" to register.

expiration check: ©:01:53 ago on Sat B85 Apr 2025 B4:15:34 PM CDT.
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After installing the Agentless Management Service, information regarding the installed operating system becomes
available in the iLO web interface.

Information - iLO Overview ® © © « @ 9 A ?

Overview Security Dashboard Session List iLO Event Log Integrated Management Log Security Log Active Health System Log Diagnostics

Server ILO

Product Name HPE ProLiant Compute DL384 Genl2 IP Address 10.30.129.222
Server Name DL384 Link-Local IPvé Address FES0:2ESQ:ESFRFE3&:AQ40
Operating System Red Hat Enterprise Linux 9.4 iLO Hostname ILOSGH451HWRF.hou.tslabs.hpecorp.net
System ROM R13 v1.16(12/06/2024) iLO Dedicated Network Port Enabled
System ROM Date (12/06/2024) iLO Shared Network Port Disabled
Server Serial Number SGHAS1HWRF iLO Virtual NIC Disabled
Product ID P71411-B21 License Type iLO Advanced limited-distribution test
uuib 34313750-3131-4753-4834-353148575246 iLO Firmware Version 1.67 Feb 27 2025
Remote Console HTMLS NET iLO Date/Time Sat Apr 5 21:18:36 2025

. Ly
Firmware & OS Software - HPE Software ® © © « @ 9 &R °?
Firmware Software Maintenance Windows iLO Repository Install Sets Installation Queue

-

HPE Software

’]\Name \ersion Description
amsd 3.5.0-1869.47.rhel@ Agentless Management Service
ilorest 5.3.0.0-2 RESTful Interface Tool

Running Software

’]\ Name Path
(sd-pam) (sd-pam)
acpi_thermal_pm N/A
agetty /sbinfagetty
agetty /sbinfagetty
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Deploying SUSE Linux Enterprise Server 15 SP5

Obtaining the proper OS media

Selecting the proper installation media is necessary to ensure compatibility with the ARM processor contained in the
NVIDIA GH200 NVL2 Superchip.

Visit SUSE’s download site to obtain the desired release and ensure the ARM architecture is selected.
suse.com/download/sles/

Stable Releases

SUSE Linux Enterprise Server

155P6 [ 15SP5 | 15SP4 | 155P3 ‘ 155P2 | 155P1 | 15 ‘ 125P5 | 12 SP4

Improve uptime, increase efficiency, and accelerate innovation with best-of-breed

performance and reduced risk. 125P3 | 125P2 | 125P1 | 12 | 115P4 l

BETA Release

15 5P7

Architecture

[ AMD64/Intel 64 | Arm | Power

Z Systems ]

Install the operating system as you normally would, with the exception of the below recommended steps for 64k Page
Size Kernels and the HPE Advanced Integration Pack.

Installation Using Text Console Mode

When booting to a Virtual Media ISO of SUSE Linux 15, it is necessary to perform the installation using a text console
screen instead of the graphical user interface.

Launch the HPE iLO Remote Console from the iLO web interface as described in a previous section. Using the iLO
Virtual Media capability, mount the SLES 15 SP5 image.

HPELO 6 Information - iLO Overview ® © 0 ¢ ® 9 A/

1.67 Feb 27 2025

10.30.129.222

Information Overview Security Dashboard Session @

System Information

Virtual folder
Firmware & OS Software

. . Floppy »
iLO Federation
Server
Remote Console & Media ~/ cp/DvD > CD-ROM/DVD
P Product Name .30.120.222
Server Name FFE36:A940
Performance System ROM s hpecorpnet
iLO Dedicated Network Port System ROM Date Enabled
5 Server Serial Number Disabled
[LCEha o o) Product ID Disabled
Remote Support uuiD 3431 tribution test
. - Remote Console Feb 27 2025
Administration
b:20:22 2025
Security
Management
Lifecycle Management
Status

Server Health
Health LED
iLO Health

iLO Seeurity

Server Power

UID Indicator 1024 x768
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During POST press F11 to invoke the One-Time Boot Menu

10.30.129.222

Hewlett Packard Boot Menu

Enterprise

ﬁ System Utilities > One-Time Boot Menu >

A EENILeLT TS One-Time Boot Menu

DL384 Gen12

Server SN: SGHA5THWRF Snefic BSR Boot

ILO IPv4: 10.30.1 2 Slot 2 Port 1 : Mellanox Network Adapter - C4.70:BD:99:B0:E8 (HTTP(S) IPv4)

iLO IPvE: FEBD::2E59:ESFF:FE36:A940

User Default OFF Slot 2 Port 1 : Mellanox Network Adapter - C4:70:BD:99:B0:E8 (PXE IPv4)

Secure Boot: Disabled % I0-BD-88-BO-

System ROM: R13 v1.16 (12/06/2024) Slot 2 Port 1 : Mellanox Network Adapter - C4:70:BD:99:B0:E8 (PXE IPv6)
Slot 2 Port 1 : Mellanox Network Adapter - C4:70:BD:99:B0:E8 (HTTP(S) IPvE)

Storage Slot 61 NVMe Drive 0 : NVM Express Controller - 24394B4BDABC-
VROD0S60KXNZU-175A000

Storage Slot 62 NvMe Drive 0 : NVM Express Controller - 24374B28CCDD-
VROD0960KXNZU-175A000

NVMe Drive Port 4A Box 3 Bay 2 : NVM Express Controller - 7TEV0AD0Z0CS3-
MV003200LX UJK-E3BEE38C

NVMe Drive Port 3A Box 3 Bay 4 : NVM Express Controller - 7EUDAOFQOCS3-
MV003200LX UJK-E3BEE38C

iLO Virtual USB 3 :iLO Virtual CD-ROM

Run a UEFI application from a file system

Boot from a URL

sitp:Fiwww.hpe. comisupport/UEFIGen1 1-UG-en

|I| O Changes Pending () Reboot Required
k
1024 x 768 POST Code : 0038

The server will boot to the ISO boot menu. The default selection of Installation will start after 20 seconds of inactivity,
otherwise press ENTER to continue booting to Installation.

SUSE Linux Enterprise 15 SP5

SUSE

Boot from Hard Disk
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To continue the installation, it is necessary to SSH to the iLO IP address or Fully-Qualified-Domain Name utilizing a tool
such as Putty.

Login with the iLO Administrator credentials or another equivalent user if created during the initial setup.

@ 10.30.129.222 - PuTTY - O *

Launch the Virtual Serial Port by entering the command vsp

@' 10.30.128.222 - PuTTY - O *
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Installation Utilizing 64k Page Size Kernels

The SLES YaST2 text-based installation wizard will start as the server boots to the iLO Virtual Media mounted ISO.

Using the keyboard cursors, function keys, tab, and ALT keys, navigate the installation wizard to select the proper
language, keyboard layout, and SUSE Linux Enterprise Server 15 SP5 to start the installation.

On the Installation Settings screen at the end of the installation wizard, use the Tab key to select Software and press
enter.

or use the "Change..." menu b

* Product: SUSE Linux Enterprise Server 15 SPS
* Product: Basesystem Module
* Product: Server Applications Module
* Patterns:

Minimal Base System

Enhanced Base System

‘AppArmor

¥aST Base Utilities

YaST User Interfaces

+ X Window System

* Size of Packages to Install: 2.2 GiB

pooting

* Boot Loader Type: GRUB2 EFL
+ Secure Boot: enabled (disable)
* Update NVRAM: enabled (disable)

security

* CPU Mitigations: Auto
* Firewall will be enabled (disable)

* SSH service will be enabled (disable)

* SSH port will be blocked (open)

* Major Linux Security Module: AppArmor

= PolicyKit Default Privileges: Restrictive

security Policies

* Defense Information Systems Agency STIG is disabled (enable)

etwork configuration

* Interfaces

+ Configured with DHCP: ethg
* Hostname / DNS

+ Hostname: Set by DHCP

Select the Software submenu and press Enter.

[Change...+]

[Install]

*
*
*
*
*
*

*

*

*

CPU Mitigations: Auto

Firewall will be enabled (disable)

SSH service will be enabled (disable)

SSH port will be blocked (open)

Major Linux Security Module: AppArmor
PolicyKit Default Privileges: Restrictive

Secur ity Policies

Defense Information Systems Agency STIG is disabled (enable)

Metwork Configuration

Interfaces

+ Confilgured with DHCP: ethe
Hostname / DNS
+ Hostname: Set by DHCP
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Use the Search function to find the following packages.
e kernel-64k
e kernel-default

For both of the above packages, use the spacebar or enter key to insure a “+” is next to the package needing
installation. The following image adds kernel-64k to the list of packages to install.

:5.14.21-150500.55.28. 1
aNo.: 1

y.
kernel-64kb-5.14.21-150500.55.28. 1

Selecting Accept or pressing Alt+a displays a screen of dependencies that will be installed as a result of adding the
kernel-64k package. Select OK.

ons Module Lifecycle Data
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Repeat the same search action for kernel-default. Press enter to deselect the package kernel-default.

14
lding kernel modules|5.14.21

Search Mode

Version: 5.14.21-150500.55.28.1
Size: 179.6 MiB Media No.: 1

| icense: GPL-2.0-only

Source Package: kernel-default-5.14.21-150560.55.28. 1

Navigate to Accept or press alt+a to display the automatic changes to resolve dependencies screen and click OK to
continue.

-data-sle-modul.

With those two changes applied, navigate to Install or press alt+i to continue.

# Product: SUSE Linux Enterprise Server 15 SPS
= Product: Basesystem Module
* Product: Server Applications Module
* Patterns:

+ Mininal Base System

+ Enhanced Base System

+  AppArmor

+ YaST Base Utilities

+ YaST User Interfaces

+ X Window System
* Size of Packages to Install: 2.2 GiB

Booting

* Boot Loader Type: GRUB2 EFI

* Secure Boot: enabled (disable)
* Update NVRAM: enabled (disable)

security

* CPU Mitigations: Auto
* Firewall will be enabled (disable)

* Policykit Default Privileges: Restrictive
security Policies
* Defense Information Systems Agency STIG is disabled (enable)
etwork configuration
* Interfaces

+ Configured with DHCP: etho
* Hostname / DNS

+ Hostname: Set by DHCP

[change...+]

Confirm the installation to start installing the OS to local disk.
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After the installation completes, the server will automatically reboot. Login to the OS via the iLO Remote Console or
Virtual Serial Port to obtain the IP address of the OS to establish an SSH connection for the remaining steps of installing
the HPE utilities and NVIDIA CUDA and GPU drivers.

Note:

Installation of the CUDA Toolkit and NVIDIA GPU Driver requires additional OS packages. Ensure your system is using
an appropriate subscription manager or local repositories for installation of the component dependencies.

Subscribe the SLES Server to the AIP repository

After the initial operating system installation, HPE recommends adding the HPE ProLiant Compute Advanced Integration
Pack available from the HPE Software Delivery Repository. This online repository contains drivers, firmware and utilities
to assist in managing and lifecycle management of ARM based systems like the HPE ProLiant Compute DL384 Gen12
server.

Additional information on the HPE Software Delivery Repository (SDR) can be found here:

downloads.linux.hpe.com/SDR/getting started.html

downloads.linux.hpe.com/SDR/project/aip/

To add the AIP repository, create a new ZIPPER repository with the following contents:
sudo vim /etc/zypp/repos.d/aip.repo

Contents of aip.repo:

[aip]

name=Advanced Integrated Pack
baseurl=https://downloads.linux.hpe.com/SDR/repo/aip/SuSE/SLES15-SP5/aarch64/current
enabled=1

gpgcheck=1

gpgkey=https://downloads.linux.hpe.com/SDR/hpePublicKey2048 keyl.pub,https://downloads.
linux.hpe.com/SDR/hpePublicKey2048 key2.pub

Run sudo zypper update to reload the repo files and ensure the Advanced Integration Pack is listed as an active
repository.
peadmin@local sudo zypper update
New repository or package signing key received:
Repository: Adv.?ncegi Il]tegrated Pac

Key Fingerprint: OES8C 4A25 C494 B8EF ASD D96 E3FE 26E7 74C3 A4A2
Key Name: H 3 ompany 20824-10-1 <signhp@hpe.com=

Note: Signing data enables the recipient to verify t no modifications occurred after the data
were signed. Accept data with no, wrong or u signature can lead to a corrupted system
and in extreme ca n to a system compromis

0 A GPG pubkey is clearly identified by its fingerprint. Do not rely on the key's name. If
you are not sure whether the presented key 1s authentic, ask the repository provider or check
their web site. Many providers maintain a web page showing the fingerprints of the GPG keys they
are using.

)o you want to reject the key, trust temporarily, or trust always? [r/t/a/?] (r): a

HPE ProLiant Compute DL384 Gen12 Server| 28


https://downloads.linux.hpe.com/SDR/getting_started.html
https://downloads.linux.hpe.com/SDR/project/aip/

To install utilities such as the iLORest Tool run sudo zypper install ilorest

ge
e dependenc

new package to
erall download Mig will be used.

(y):y
ch64 (Advance (1/1), 1.6 MiB
rpm .. M

[done]

After installing the Agentless Management Service, information regarding the installed operating system becomes
available in the iLO web interface.

Information - iLO Overview ® © @

® 9 A

Qverview Security Dashboard Session List iLO Event Log Integrated Management Log Security Log Active Health System Log Diagnostics

Server iLO

Product Name HPE ProLiant Compute DL384 Genl2 IP Address 10.30.129.222
Server Name localhest Link-Local IPvé Address FE80:2ES9:ESFRFE3&AQL0
Operating System SLES15.5 iLO Hostname ILOSGH451HWRF.hou.tslabs.hpecorp.net
System ROM R13 v1.16(12/06/2024) iLO Dedicated Network Port Enabled

System ROM Date (12/06/2024) 0 Shared Network Port Disabled
Server Serial Number SGHA51HWRF O Virtual NIC Disabled
Product ID P71411-B21 ense Type iLO Advanced limited-distribution test
uuio 34313750-3131-4753-4834-353148575246 .0 Firmware Version 1.67 Feb 27 2025
Remote Console HTMLS NET .0 Date/Time Fri Apr 11 18:29:47 2025
Firmware & OS Software - HPE Software ® © O ® 9 /R ?
Firmware Software Maintenance Windows iLO Repository Install Sets Installation Queue

HPE Software

’I“Jame Version Descripfion
amsd 3.5.0-1869.29.5les15 Agentless Management Service
ilorest 5.3.0.0-2 RESTful Interface Tool

Running Software

’I‘ Name Path
(sd-pam) (sd-pam)
acpi_thermal_pm N/A
agetty /sbin/agetty
amsd Jfsbinfamsd
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Installing NVIDIA GPU Driver and the CUDA Toolkit

Note:

Installation of the CUDA Toolkit and NVIDIA GPU Driver requires additional OS packages. Ensure your system is using
an appropriate subscription manager or local repositories for installation of the component dependencies.

Always visit NVIDIA's web site to determine the latest version of the CUDA toolkit, NVIDIA driver, download
documentation and release notes. Select the version that is appropriate for your installation

Links to the latest and archived versions of NVIDIA CUDA and associated GPU drivers can be found here:

developer.nvidia.com/cuda-downloads

Canonical Ubuntu Instructions

The below commands are necessary to install the following:
e Repository for NVIDIA CUDA and GPU drivers
e NVIDIA CUDA toolkit 12.8
e Open Kernel NVIDIA GPU drivers
e Set NVIDIA services to start on every boot

;z:;svisseveloper.download.nvidia.com/compute/cuda/repos/ubuntu2204/sbsa/cuda—
keyring 1.1-1 all.deb

sudo dpkg -i cuda-keyring 1.1-1 all.deb

sudo apt-get update

sudo apt-get install cuda-toolkit-12-8

sudo apt-get install nvidia-open

sudo mkdir /lib/systemd/system/nvidia-persistenced.service.d

sudo dd status=none of=/1lib/systemd/system/nvidia-persistenced.service.d/override.conf
<< EOF

[Service]

ExecStart=

ExecStart=/usr/bin/nvidia-persistenced --persistence-mode --verbose

[Install]

WantedBy=multi-user.target

EOF

sudo reboot now
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Red Hat Enterprise Linux Instructions

The below commands are necessary to install the following:

Red Hat kernel development packages for 64k page files

Kernel-headers

Matching core and development packages for the installed kernel

Extra Packages for Enterprise Linux (EPEL)

Repository for NVIDIA CUDA and GPU drivers

CUDA version 12.8

Open Kernel NVIDIA GPU drivers
sudo dnf install kernel-64k-devel-$(uname -r| sed 's/+64k//g')
sudo dnf install kernel-headers-$(uname -r| sed 's/+64k//g')
sudo dnf install kernel-devel-matched-$(uname -r| sed 's/+64k//g')
sudo dnf install https://dl.fedoraproject.org/pub/epel/epel-release-latest-9.noarch.rpm

sudo dnf config-manager --add-repo
https://developer.download.nvidia.com/compute/cuda/repos/rhel9/sbsa/cuda-rhel9.repo

sudo dnf clean expire-cache

sudo dnf install cuda-toolkit-12-8

sudo dnf module install nvidia-driver:open-dkms
sudo systemctl enable nvidia-persistenced

sudo reboot now

SUSE Linux Enterprise Server Instructions

The below commands are necessary to install the following:

Repository for NVIDIA CUDA and GPU drivers
CUDA version 12.8
Open Kernel NVIDIA GPU drivers

Note: It may be necessary to remove a driver installed during the OS installation.

sudo zypper remove nvidia-driver-Go6-kmp-64kb-570.124.06-1.aarch64

sudo reboot

sudo zypper install kernel-64kb-devel
sudo usermod -a -G video <username>

sudo zypper addrepo
https://developer.download.nvidia.com/compute/cuda/repos/slesl5/sbsa/cuda-slesl5.repo

sudo zypper refresh
sudo zypper install cuda-toolkit-12-8
sudo zypper install nvidia-open-64k

sudo mkdir /usr/lib/systemd/system/nvidia-persistenced.service.d/

Use a text editor such as vi, vim, nano to create a 70-nvidia-persistenced.conf file.
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sudo sudo vim /usr/lib/systemd/system/nvidia-persistenced.service.d/70-nvidia-
persistenced.conf

Insert the below text at the top of file in the editor of your choice:
[Service]

Type=
Type=forking
Run the following commands to enable nvidia persistence and reboot.

sudo systemctl enable nvidia-persistenced

sudo reboot now

Verification of a Successful Installation

After installation of NVIDIA CUDA and GPU drivers, and the required reboot, run the following command to display
information about the NVIDIA GH200 NVL2 devices installed in the HPE ProLiant Compute DL384 Gen12 server.

nvidia-smi

Version:

latile Uncorr.
Comput

GH200 144G HBM3e 00000019
PO 79 / OMiB /

PID Type Process name GPU Memory
Usage
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Validating the Installation Through iLO

In HPE iLO, the firmware and software versions installed on the platform are available through the Firmware and OS
Software menu item on the left-hand navigation pane if the Agentless Management Service is installed.

HPEILO 6 .
167 Feb 27 2025 Firmware & OS Software - HPE Software ® © © & @ ¢ A ?

Information Firmware Software Maintenance Windows iLO Repository Install Sets Installation Queue

System Information

Firmware & OS Software nvidia-dkms-570-open_570.124.06-0ubuntul_armé4

iLO Federation nvidia-driver-570-open_570.124.06-Oubuntul_armé4

Remote Console & Media

nvidia-firmware-570-570.124.06_570.124.06-0ubuntul _armé4
Power & Thermal

Performance nvidia-kernel-common-570_570.124.06-0ubuntul_armb4

iLO Dedicated Network Port
nvidia-kernel-source-570-open_570.124.06-0ubunful_arm64

iLO Shared Network Port

Remote Support nvidia-modprobe_570.124.06-0ubuntul_armé4

Administration nvidia-open_570.124.06-Oubuntul_armés4

Security

nvidia-settings_570.124.06-0ubuntul_armb4
Management

Lifecycle Management nvidia-utils-570_570.124.06-0ubuntul _armé4
open-iscsi_2.1.5-1ubuntul_armé4
open-vm-tools_2:12.1.5-3~ubuntu0.22.04.4_armb4

openssh-client_1:8.9p1-3ubuntu0.11_armb64

openssh-server_1:8.9p1-3ubuntu0.11 armb4
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Updating Firmware and Drivers Through Software Delivery
Repository

HPE provides tools through the HPE Software Delivery Repository to assist in locating, downloading and applying
firmware packages through the operating system. Each OS deployment section of this paper included steps for adding
the HPE ProLiant Compute Advanced Integration Pack. Refer to the appropriate OS distribution section if the HPE repos
were not added at the time of installation.

Locating installed packages on the HPE ProLiant Compute DL384 server:

The HPE iLO webpage contains information on all firmware components for the server and installed options.

HPEiLO & " .
167 Feb 27 2025 Firmware & OS Software - Installed Firmware ® © Q@ & ® 9 A 7
Information Software Maintenance Windows iLO Repository Install Sets Installation Queue
System Information
Firmware & OS Software
. N ’PFlrmware MName Firmware Version Location
iLO Federation
Remote Console & Media 12 E35 32G x4NVMe UBMS EC BP 1.10 Embedded:Port=3A:Box=3
12 E35 32G x4NVMe UBMS EC BP 1.10 Embedded:Port=4A:Box=3
Power & Thermal
CPUO EROT 01.03.0216.0000_n01 Integrated Device
Performance
CX631102A 26.39.1002 PCI-E Slot 2
iLO Dedicated Network Port
Embedded Video Controller 2.5 Embedded Device
Lo B R GPUO EROT 01.03.0216.0000_n01 Integrated Device
Remote Support iLo6 1.67 Feb 27 2025 System Board
Administration Intelligent Platform Abstraction Data 1.19.0 Build 21 System Board
Security NVIDIA FPGA Module 01.04.05 NVIDIA FPGA
Management NVIDIA GH200 144G HBM3e 96.00.A5.00.20 Embedded Device
Lifecyde Management NVMe Drive HPKS Embedded:Port=3A:Box=3:Bay=4
NVMe Drive HPK5 Embedded:Port=4A:Box=3:Bay=2
NVMe Drive HPK1 Slot=61
NVMe Drive HPKL Slot=62
PCle Riser 1 Programmable Logic Device 10 System Board
PCle Riser 2 Programmable Logic Device 10 System Board
Power Supply Firmware 1.02 Bay 1
Power Supply Firmware 1.02 Bay 2

Utilities Required to Locate and Apply Firmware Updates

HPE provides a simple command-line browser that interacts with the HPE Firmware Pack for ProLiant online repository.
This python3 script provides the following two commands:

e Use the fwlist command executes on the local server to return the host server firmware information. The response
from fwlist contains a target ID that can be used as a key in fwget commands to filter searches.

e The fwget command can search, locate, and download firmware packages including rpm and fwpkg files. The
downloaded firmware packages may then be flashed with the fwget and companion tool ilorest.

Download fwget

e Direct download - downloads.linux.hpe.com/SDR/project/fwpp/fwget.py
e RHELS, RHEL9, SLES15 - downloads.linux.hpe.com/SDR/project/fwpp/fwget-1.0.4-1.noarch.rpm
e Ubuntu - downloads.linux.hpe.com/SDR/project/fwpp/fwget-1.0.4-1_all.deb

Examples:
Installing fwget in Ubuntu:
sudo wget https://downloads.linux.hpe.com/SDR/project/fwpp/fwget-1.0.4-1 all.deb
sudo dpkg -i fwget-1.0.4-1_all.deb
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After installing fwget, it is necessary to edit the .fwget. conf file. The file is generated after executing a fwget
command the first time.

Edit the ~/.fwget file to update the SDR URL, and provide an iLO username, password and IP address or FQDN.

Re-run the command below to obtain the firmware installed on the system.
sudo fwlist spaced_display

Additional information on the HPE Software Delivery Repository (SDR) can be found here:

downloads.linux.hpe.com/SDR/project/aip/

downloads.linux.hpe.com/SDR/project/fwpp/fwget.html
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Running Basic System Health Checks

STREAM is an industry standard microbenchmark for measuring sustained memory bandwidth. The STREAM
benchmark is specifically designed to work with datasets much larger than the available cache on a system, and
therefore provide results that are more indicative of the performance of very large, vector style applications.

NVIDIA provides guidance on basic Grace and Grace Hopper tests to validate the system is configured correctly and
check the performance and memory bandwidth using STREAM.

Download and configure the STREAM benchmark by running the following commands.

wget https://www.cs.virginia.edu/stream/FTP/Code/stream.c
gcc -Ofast -mcpu=neoverse-v2 -fopenmp \
-DSTREAM_ARRAY_SIZE=120000000 -DNTIMES=200 \
-0 stream_openmp.exe stream.c

Execute the test by setting the number of OpenMP threads (OMP_NUM_THREADS) based on the number of Grace CPU
cores. As a refresher, the NVIDIA GH200 Superchips have 72 cores per GH2000, while the GH200NVL2 features 144
CPU cores.

Run the following command on a DL384 Gen12 with a single GH200 Superchip with 72 cores.
OMP_NUM_THREADS=72 OMP_PROC_BIND=spread ./stream_openmp.exe

The following command is suitable for DL384 Gen12 systems with dual NVIDIA GH200 NVL2 Superchip with 144 cores.

OMP_NUM_THREADS=144 OMP_PROC_BIND=spread numactl -m@,1 ./stream_openmp.exe
Another example command below would be used on systems with dual GH200 Superchips with 72 cores.
OMP_NUM_THREADS=72 OMP_PROC_BIND=spread numactl -m@,1 ./stream_openmp.exe

The microbenchmark produces output like the following.

Function Best Rate MB/s Avg time Min time Max time

Copy: 733697.5 0.003554 0.002617 0.010737
Scale: 734835.6 0.003589 0.002613 0.013019
Add: 729664.5 0.005199 0.003947 0.016373
Triad: 717656.6 ©0.005295 0.004013 0.016040

Solution Validates: avg error less than 1.000000e-13 on all three arrays

For more information visit the NVIDIA Grace Performance Tuning Guide:

docs.nvidia.com/grace-perf-tuning-quide/system.html

HPE ProLiant Compute DL384 Gen12 Server |

36


https://docs.nvidia.com/grace-perf-tuning-guide/system.html

Conclusion

This white paper has demonstrated the HPE and NVIDIA best practices for installing Canonical Ubuntu, Red Hat
Enterprise Linux and SUSE Linux Server on a HPE ProLiant Compute DL384 Gen12 server. In addition to the base
operating system, the paper highlighted critical steps such as installing 64k Kernel options and installing the NVIDIA
CUDA libraries and appropriate drivers for the NVIDIA GH200 superchip.

Together HPE and NVIDIA have delivered a purpose-built platform to provide an Al Inferencing engine for unmatched
performance and manageability.

Resources

Visit the below resources for more information.

HPE ProLiant Compute DL384 Gen12

HPE ProLiant Compute DL384 Gen12 Server User Guide
NVIDIA Ubuntu Linux Installation Guide

NVIDIA Red Hat Linux Installation Guide

NVIDIA SUSE Enterprise Linux Installation Guide
NVIDIA Grace Performance Tuning Guide
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