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1. Introduction

This is the User Manual for CONVERGED ACCELERATOR CARDs (PY NVIDIA A30X/A100X).
The cards enable maximum performance on a dense and energy-efficiency form factor when

performing artificial intelligence (AI) driven data processing and analytics on edge and

datacenter traffic.
Card name Model Number
PY NVIDIA A30X PY-CA4A1/PYBCA4A1
PY NVIDIA A100X PY-CA4A2/PYBCA4A2

Table 1: Product names

1.1. Overview

The cards described in this manual have the following features:
- BlueField-2 DPU with Eight Arm cores and Dual ports 100 Gbps network interface (Ethernet
or InfiniBand)
- GPU GA100 tensor core with 24GB (A30X) or 80GB (A100X) memory
- Board Management Controller (BMC) with a RJ45 port
- PCle interface
- PCI Express Gen 3.0/4.0 (x16 physical, x8 electrical)
- Full-Height Full-Length (FHFL), Dual-slot
- NVLink connectors (A30X: 1, A100X: up to 3)
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2. CONVERGED ACCELERATOR Card Hardware

2.1. Card covered in this manual

The following table lists the cards described in this manual:

HCA card name PCI Express GPU Network I/F RoHS
memory
PY NVIDIA A30X PCle Gen3, 4 24GB - 100Gbps x2 [QSPF56] | R-10
(x16 physical, x8 (Ethernet/InfiniBand)
PY NVIDIA A100X electrical) 80GB - 1Gbps x1 [RJ45] R-10

Table 2: PY NVIDIA A30X/A100X

Figure 1: PY NVIDIA A30X Figure 2: PY NVIDIA A100X

2.2. I/0 interface

The cards have the following interfaces:

- Network ports (QSFP56 x2)
- BMC Management LAN port (R145 x1)

- PCI Express edge connector (x16 physical, x8 electrical)

- LEDs
4
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2.3. Network port and BMC Management LAN port

Network port #1

Network port #0
BMC Management LAN port

Figure 3: Interface of PY NVIDIA A30X/A100X

& CAUTION:

Because default setting of BMC Management LAN port is DHCP mode, connect to the
network where the DHCP server is located. After logging into the BMC through the DHCP
connection, the static IP address can be configured.

2.3.1. Findingthe Serial number, MAC address, and GUID

A card product label on the cards has the Serial number. A DataMatrix (two-dimensional

code) label also has the MAC address (Required DataMatrix reader or cell phone with
DataMatrix reader application).

Bar code
MODEL: P1004 S/N: H¥¥kkkkkk ok ok ok Data
NVIDIA CORP SANTA CLARA Matrix

900-21004-0030-000 MADE IN *****

Figure 4: Card product Label and DataMatrix label

The GUID of the network port can be found by running the ibstat commands on the host OS.
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:‘:: CAUTION:

When the card is replaced due to failure, the MAC address and GUID values are changed.
Make sure to save those values after building the system environment.

2.3.2. LED assignment

Network port LED
(Green/Yellow)

BMC LED (Green)

BMC LED (Yellow)

il
Figure 5: LEDs

Network port LED | Status .
. Function
(bi-color)
- OFF Not link up
Yellow BLINK Error on link
ON Link up
Green
BLINK In data traffic
BMC LED .
Function
Green Yellow
OFF OFF Not link up
ON OFF Link up
ON BLINK In data traffic
Table 3: LED assignment
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2.4. PCI Express interface

The cards support PCI Express 3.0 and 4.0 (1.1, 2.0 compatible) through an edge connector
(x16 physical, x8 electrical). The cards can be either a master initiating the PCI Express bus

operations or a slave responding to PCI bus operations.
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3. CONVERGED ACCELERATOR CARD installation

3.1. Systemrequirement and Attention

For the system requirements and attentions on mounting the cards on the server, refer to

"FUJITSU WebArchitect - Product & System Configurator".
https://www.fujitsu.com/emeia/products/configurator/

A CAUTION:

* When a card is replaced due to a failure, the DPU and BMC settings are initialized and the

MAC address or GUID values are changed. Make sure to save settings and those values
after building the system environment and reconfigure them if necessary.

3.2. Installation procedure

For the installation procedure into the servers, refer to “Upgrade and Maintenance Manual”
for each server.

https://support.ts.fujitsu.com/IndexDownload.asp

N CAUTION:

L]
When installing or removing the card, turn off the power to each device (Servers,

peripherals, etc.) and disconnect the power cord from the wall outlet. If you work with
the power cable attached, you may get an electric shock. After installing the card,
connect the power cord to the server.
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4. Driver installation and Firmware update

4.1. Driver download

The driver for the cards can be found at the following website. Download the appropriate

version of the driver if necessary.

NVIDIA GPU driver
Select Data Center/Tesla, A-Series, NVIDIA A100.

https://www.nvidia.co.jp/Download/index.aspx?lang=en
NVIDIA Driver Downloads

Select from the dropdown list below to identify the appropriate driver for your NVIDIA product. Help

Product Type: [ Data Center / Tesla v
Product Series: | A-Series v|
Product: [ NVIDIA A100 v|
Operating System: | Linux 64-bit RHEL 9 v|
CUDA Toolkit: [ 11.7 v|
Language: | Japanese v|

SEARCH

Figure 6: GPU driver download webpage

NVIDIA MLNX_OFED driver

https://network.nvidia.com/products/infiniband-drivers/linux/minx_ofed/
MLNX_OFED Download Center

Current Versions B TR To TART OVER
Version os os Architecture Download/
(Current) Distribution Distribution Documentation
Version
Ubuntu 1S0: MLNX_OFED_LINUX-5.7-1.0.2.0-1hel8.5-x86_64.is0

8.5
uos ppc64le

RHEL/Cent0S SHA256:
SLES 8.4 aarche4 06079¢1c306ed135193662803305396badgdach562¢195a168cd74092¢50501f
Oracle Linux 8.3 Size: 341M
OPENEULER RHEL/Cent0S tgz: MLNX_OFED_LINUX-5.7-1.0.2.0-rhel8 5-x86_64.1gZ
KYLIN

RHEL/CentOS SHA256:
Euleros 8.1 6672a781abf1 d2as22ee483370dbef9cdb9e930b cebB63e39b723bc4cI2428
Debian RHEL/CentOS
Community 8.0 Size: 338M
i RHEL/Cent0S

itrix '
e 7.9 SOURCES: MLNX_OFED_SRC-5.7-1.0.2.0.igz
Host RHEL/CentOS
v 7.8 hd SHA256: e
Figure 7: OFED driver download webpage
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4.2. Driver installation and uninstallation

The procedures for installing and uninstalling the driver can be found in the “Release Notes”
that appear when you select the download driver. Additional packages installation may be

required during installation. Follow the message to install the packages.

‘NVIDIA GPU driver Release Notes
DATA CENTER DRIVER FOR LINUX RHEL 9

Version: 515.65.01
Release Date: 2022.8.2
Operating System: Linux 64-bit RHEL 9
CUDA Toolkit: 1.7
Language: English (US)
File Size: 425.86 MB

DOWNLOAD

RELEASE HIGHLIGHTS SUPPORTED PRODUCTS ADDITIOMAL INFORMATION

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

-
Figure 8: GPU driver Release Notes download webpage

‘NVIDIA MLNX_OFED driver Release Notes

MLNX_OFED Download Center

) Archive Versions START OVER
Version os 0os Architecture Download/
(Current) Distribution Distribution Documentation
Version
uos 85 ppcédle SHA256:
RHEL/Cent0S 6672a781abf1d2ae22ee4833701 9Obfcefb663e99b723bc4c92428
SLES 8.4 aarch64
RHEL/CentOS Size: 338M
Oracle Linux &2 SOURCES: MLNX_OFED_SRC-5.7-1.0.2.0.,
tM -5.7-1.0.2.0.1gz
OPENEULER RHEL/Cent0s
KYLIN RHEL/Cent0S SHA256:
Euleros 8.1 en f0d864a80b229b43b1d7650343bfb2b7h8e534250f51e6f2ec47a7bad82abdcd
Debian RHEL/Cent0S Size: 43M
8.0
Community
Citrix ngUCE"tDS Documentation:
XenServer Release Notes
flost > sfucentos o User Manual -

Figure 9: OFED driver Release Notes download webpage

& CAUTION:

Do not apply the driver attached to the OS when updating the OS. Apply the driver
downloaded from the website above.
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4.3. Downloading Firmware and BlueField Bootstream (BFB)

The Firmware for the cards can be found at the following website. Download the appropriate

version of the driver if necessary.

*NVIDIA BlueField-2 DPU Firmware

https://network.nvidia.com/support/firmware/bluefield2/
NVIDIA BlueField-2 DPU Firmware Download Center

CURRENT VERSIONS

Download/
Documentation

24.34.1002 P1004 / M NVD0000000015 BlueField:
699210040230 21

Pra———— MD5SUM: £202805bdbd944b4d77216072d85ab9c
EESOT
MBF2M516C- SHA256: 3f6ea5f9b2844a9878ee2907148b309219¢9631d49456d250d03112909ef17%
EECOT
Release Date: 2-Aug-22
MBF2M516C-
CESOT
MBF2M516C- D entation:
CEcot e Notes
MBF2M516A-
EENOT
MBF2M516A-
EEEOT

MREIMS1RA.

Figure 10: DPU Firmware download webpage

-BMC and CEC Firmware
https://developer.nvidia.com/networking/doca

BlueField Ubuntu Software Downloader Center

[V U= Y= (o]l | ARCHIVE VERSIONS START OVER

Version Download/
(Current) Documentation

DOCA local repo package | Image: bi2-bmc-ola2 2 2 34 prod tar N
for DPU

BlucField-2 Ubuntu Server | STA256: 93he0047e474830962 1eeeTbidd? 37do310!
20,04

=N
SRS Note: BMC Software for BlusFieid OS 3.9.2

Image: openbmctool py

SHA256: 3464306206i265e7a601ef0fd02ab18d07c8264 17338 16196aaf281d2bec1930

Size: 225k
Note: Tools

Image: cec ota BMGP-04.0f prod.bin

Figure 11: BMC/CEC Firmware download webpage
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-BlueField Bootstream (BFB)
https://developer.nvidia.com/networking/doca

BlueField Ubuntu Software Downloader Center

[l T= N Y= (o] ol | ARCHIVE VERSIONS START OVER

Download/
Documentation

DOCA local repo package | Image: Ubuntu 20.04 DOCA Runtime for BlueField
DRU

for

BlueField-2 Uburtu Server SHA256: 10a9d0. aal 106da717elfTc
20.08
Size: T15M

BMC seftuare Note: BlueField-2 Ubuntu Server 20.04 Image with DOCA Runtime package included

Documentation:

Figure 12: BMC/CEC Firmware download webpage

4.4. Applying Firmware and BlueField Bootstream (BFB)

NVIDIA BlueField-2 DPU, BMC, and CEC Firmware,
The procedures for applying the downloaded firmware can be found on the following website:

https://docs.nvidia.com/networking/category/bluefieldsw

BlueField Family Software

BlueField Family Products

Figure 13: BMC/CEC Firmware documents download webpage

-BlueField Bootstream (BFB)

The procedure for applying the downloaded BFB (DPU OS) can be found on the following
website:

https://docs.nvidia.com/doca/sdk/installation-guide/index.html
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5. Replacing CONVERGED ACCELERATOR Card

4] CAUTION:
The precautions when trouble occurs are following:

1. If user encounter any problems using an Independent Software Vendor (ISV) DPU
application or has any questions about the application, be sure to first contact the
ISV for assistance. If the ISV reports that there is no problem with the DPU
application and there is a problem with the card, contact our company support
window. Our company cannot handle problems and inquiries with the DPU
application.

2. Our company support team may ask user to submit the survey results of ISV for
investigation.

3. We may ask user to provide the system event log and dump of the DPU for
investigation. In this case, the user must collect them in accordance with Section 6.

4. User may not be able to save and export the setting values and user data to other
location due to failure. After the building system environment has been done and the
settings have been changed, be sure to store the data and record the settings to
other location.

,f' CAUTION:
The precautions when replacing the card are following;

1. Use an earth strap to prevent electrostatic damage. Also, be sure to place the
replacement card on an electrostatic mat.

2. The firmware must be installed by the customer in accordance with the
requirements of the DPU application developed by ISV. If there is no firmware
version requirement, the latest version is recommended. It is also recommended
that all firmware versions be aligned when multiple these cards are used in a server
and there are no DPU application firmware requirements. Refer to section 4.3 for
downloading the firmware and BFB

3. The MAC address and GUID change when the card is replaced. After replacing the
card, the user must confirm the new MAC address and GUID in accordance with
Section 2.3.1.

4. BFB and BMC settings and user data are initialized by card replacement. Before
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replacing the card, the user must save the BFB and BMC settings and user data to
other location. After replacing the card, the user must reconfigure the saved settings
and user data. Refer to the documentations in Section 6 for how to operate the DPU
and BMC.

5. After replacing the card, the BMC management LAN IP address may be changed by
the DHCP server. Ifthe Static IP address has been set, the user must reconfigure the
Static IP address according to the DPU/BMC vendor documentation in Section 6.

5.1. Card Replacement Procedures

@® Checking the cabling location
Check the card slot location and module and cable location for reconfiguration after card
replacement.

@ Collection of card information and fault information
Obtain the card information (such as FW and BFB revisions) and fault information, and
retrieve the DPU system event log and dump. Our company support team may ask user
to provide them. Refer to DPU/BMC vendor documentations in Section 6 how to operate
the DPU and BMC.

® Saving setting values and user data
After replacing the card, the settings and user data are initialized, so the user must save
them to other location before replacing the card.

@ Removing a fault card
Remove all modules and cables from the fault card and the card from the server. Refer to
the "Upgrade and Maintenance Manual" in Section 3.2 for removal.

® Checking new MAC address of new card
Users must check the new MAC address with a reader that can read the DataMatrix label
on the new card or a cell phone with the reader application installed. Be sure to record
and store the scanned MAC address. Refer to Section 2.3.1 for label information.

® Installing new card
Install the new card in the same slot as before, and then install the modules and cables in
the card. Refer to the “Upgrade and Maintenance Manual” in Section 3.2 for installation.

@ Checking new GUID of new card
- 14
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After the server boot, the user must check for the new GUID. The GUID can be checked
by running the ibstat command on the host OS.

Firmware update (may be before or after @)

Update to the same firmware version as before. Refer to Section 4.7 for the firmware
update.

® Reconfiguring settings and user data (may be before or after ®)
The user must reconfigure all the contents savedin ®.
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6. The latest vendor product document

The latest documents for NVIDIA A100X/A30X can be found on the following website:

*NVIDIA CONVERGED ACCELERATOR introduction

https://www.nvidia.com/ja-jp/data-center/products/converged-accelerator/

-DPU/BMC (BlueField Family Products)

https://docs.nvidia.com/networking/category/bluefieldsw

-Network (Ethernet/InfiniBand)

https://docs.nvidia.com/networking/category/bluefieldsnic

‘NVIDIA DOCA Software Framework

https://developer.nvidia.com/networking/doca
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7. Specifications

PY-CA4A1/PYBCA4Al

Physical

[Size]
266.9mm x 98.1mm x 38.5mm
Full-Height Full-Length(FHFL), Dual-slot

[Connector]

*QSFP56 (100Gbps Ethernet or InfiniBand)
*RJ-45 (1Gbps Ethernet, Required DHCP Server)
*NVLink

-Power cable (8 pin)

Protocol
Support

[Ethernet]

InfiniBand: IBTA V1.3

[InfiniBand]

- IEEE 802.3bj, 802.3bm 100 Gigabit Ethernet

- IEEE 802.3by, Ethernet Consortium25, 50 Gigabit Ethernet,
supporting all FEC modes

- IEEE 802.3ba 40 Gigabit Ethernet

- IEEE 802.3by 25 Gigabit Ethernet

- IEEE 802.3ae 10 Gigabit Ethernet

- IEEE 802.3ap based auto-negotiation and KR startup
- IEEE 802.3ad, 802.1AX Link Aggregation

- IEEE 802.1Q, 802.1P VLAN tags and priority

- IEEE 802.1Qau (QCN)- Congestion Notification

- IEEE 802.1Qaz (ETS)

- IEEE 802.1Qbb (PFC)

- IEEE 802.1Qbg- IEEE 1588v2

- Jumbo frame support (9.6KB)

[Data Rate]
Up to 100Gbps (Ethernet)
Up to 100Gb/s EDR (InfiniBand)

[PCI Express]
PCI Express Gen3 and 4 (2.0 and 1.1 compatible),
x16 physical / x8 electrical
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Power and

Environmental

[Voltage]
12V, 3.3V (PCle card edge)
12V (Power cable)

[Power]
Max 230W

[Temperature]
0°C to 50°C

Regulatory

[Safety]

CB/UL

[EMC]

RCM, CE, UKCA, VCCI, KC, Morocco, SABS, BSMI, Ukraine, FCCCI/ICES

[ROHS]
R-10

Table 4: PY-CA4A1/PYBCA4A1 specification
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PY-CA4A2/PYBCA4A2

Physical

[Size]
266.9mm x 98.1mm x 38.5mm
Full-Height Full-Length(FHFL), Dual-slot

[Connector]

+QSFP56 (100Gbps Ethernet or InfiniBand)
-RJ-45 (1Gbps Ethernet, Required DHCP Server)
-NVLink (up to 3)

-Power cable (8 pin)

Protocol
Support

[Ethernet]

InfiniBand: IBTA V1.3

[InfiniBand]

- IEEE 802.3bj, 802.3bm 100 Gigabit Ethernet

- IEEE 802.3by, Ethernet Consortium?25, 50 Gigabit Ethernet,
supporting all FEC modes

- IEEE 802.3ba 40 Gigabit Ethernet

- IEEE 802.3by 25 Gigabit Ethernet

- IEEE 802.3ae 10 Gigabit Ethernet

- IEEE 802.3ap based auto-negotiation and KR startup
- IEEE 802.3ad, 802.1AX Link Aggregation

- IEEE 802.1Q, 802.1P VLAN tags and priority

- IEEE 802.1Qau (QCN)- Congestion Notification

- IEEE 802.1Qaz (ETS)

- IEEE 802.1Qbb (PFC)

- IEEE 802.1Qbg- IEEE 1588v2

- Jumbo frame support (9.6KB)

[Data Rate]
Up to 100Gbps (Ethernet)
Up to 100Gb/s EDR (InfiniBand)

[PCI Express]
PCI Express Gen3 and 4 (2.0 and 1.1 compatible),
x16 physical / x8 electrical

Power and

Environmental

[Voltage]
12V, 3.3V (PCle card edge)
12V (Power cable)

19
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[Power]
Max 300W

[Temperature]
0°C to 50°C

Regulatory

[Safety]
CB/UL

[EMC]
RCM, CE, UKCA, VCCI, KC, Morocco, SABS, BSMI, Ukraine, FCCCI/ICES

[ROHS]
R-10

Table 5: PY-CA4A2/PYBCA4A?2 specification
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