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Preface

Preface

About this User's Guide

This user's guide is written for system integrators, PC technicians, and
knowledgeable PC users. It provides information for the installation and use of the
AOC-IBH-X4ES add-on card.

About this Add-on Card

This product is sold only as part of an integrated solution with Supermicro server
systems.

An Important Note to the User

All images and layouts shown in this user's guide are based upon the latest PCB
revision available at the time of publishing. The card you have received may or may
not look exactly the same as the graphics shown in this user's guide.

Returning Merchandise for Service

Areceipt or copy of your invoice marked with the date of purchase is required before
any warranty service will be rendered. You can obtain service by calling your ven-
dor for a Returned Merchandise Authorization (RMA) number. When returning the
add-on-card to the manufacturer, the RMA number should be prominently displayed
on the outside of the shipping carton, and the shipping package is mailed prepaid
or hand-carried. Shipping and handling charges will be applied for all orders that
must be mailed when service is complete. For faster service, You can also request
a RMA authorization online (http://www.supermicro.com).

This warranty only covers normal consumer use and does not cover damages in-
curred in shipping or from failure due to the alternation, misuse, abuse, or improper
maintenance of products.

During the warranty period, contact your distributor first for any product problems.
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Conventions Used in the User's Guide

Pay special attention to the following symbols for proper system installation and to
prevent damage to the system or injury to yourself:

4 Note: Additional information given to differentiate between various models
“ or provides information for correct system setup.

Naming Convention

AOC-IBH-X4ES

st 2nd 3rd

1st Product Family AOC: Add On Card

2nd Product Type/Speed GEH: GbE (1Gb/s)
XEH: 10GbE (10Gb/s)
B25G: 25GbE (25Gb/s)
IBH: Infiniband
OPH: Omni-Path

3rd Chipset X4D/6X4D: Mellanox® ConnectX-4 Lx EN
X4ES: Mellanox ConnectX-4 VPI
12M: Intel® Ethernet Controller X710-BM2
14M: Intel Ethernet Controller 1350-AM4
IN2: Intel Ethernet Controller 82599
WFR: Intel Omni-Path Wolfriver

SMC Blade Networking Add-on Cards

AOC-XEH-I2M 10GbE Proprietary ;[';ﬁ'fg;j;"e' Gsticel &1 2x 10GbE 7658 x 46.56 3;’2‘;‘(,&{‘":;:" Microblade 3U/6U
AOC-GEH-I4M 1GbE Propristary }ggiﬂj’"e' eitite 1 4x 1GbE 7658 x 46.56 z;v\g/v;yr;:‘i::\, Microblade 3U/6U
AOC-IBH-X4ES EDR IB Proprietary  Mellanox ConnectX-4 VPI :r:‘ﬁlgfnz/ :O 4 751x1335 Wif‘g’v\"yr""iacf" S(“ggg’_';zdggu
AOC-XEH-IN2 10GbE Proprietary  Intel Etheret Controller 82599 2x 10GbE 71365x595  6.25Wmax Superblade 7U
AOC-OPH-WFR Omni-Path Proprietary  Intel Omni-Path Wolfriver 1x 100Gb/s 75.1x 1335 fgé‘g’v‘;yr‘:“:j" S(“Sp;g':gg(gu
AOC-B25G-X4D 25GbE Proprietary  Mellanox ConnectX-4 Lx EN féégng o 75.1x133.5 gf‘évv\‘/yr‘r’:::" S‘(‘gg’g_'ggg JB)U
AOC-B25G-6X4D 25GbE Proprietary  Mellanox ConnectX-4 Lx EN féégng or 73587 gfzvv\'/yr‘:‘i::" 5‘(‘2;’;’22’3 J";U
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Contacting Supermicro

Headquarters

Address: Super Micro Computer, Inc.
980 Rock Ave.
San Jose, CA 95131 U.S.A.

Tel: +1 (408) 503-8000

Fax: +1 (408) 503-8008

Email: marketing@supermicro.com (General Information)
support@supermicro.com (Technical Support)

Website: WWWw.supermicro.com

Europe

Address: Super Micro Computer B.V.
Het Sterrenbeeld 28, 5215 ML
's-Hertogenbosch, The Netherlands

Tel: +31 (0) 73-6400390

Fax: +31 (0) 73-6416525

Email: sales@supermicro.nl (General Information)
support@supermicro.nl (Technical Support)
rma@supermicro.nl (Customer Support)

Website: WWWw.supermicro.com

Asia-Pacific

Address: Super Micro Computer, Inc.
3F, No. 150, Jian 1st Rd.
Zhonghe Dist., New Taipei City 235
Taiwan (R.O0.C)

Tel: +886-(2) 8226-3990

Fax: +886-(2) 8226-3992

Email: support@supermicro.com.tw
Website: www.supermicro.com.tw



mailto:marketing%40supermicro.com?subject=
mailto:support%40supermicro.com?subject=
http://www.supermicro.com
mailto:sales%40supermicro.nl?subject=
mailto:support%40supermicro.nl?subject=
mailto:rma%40supermicro.nl?subject=
http://www.supermicro.com
mailto:support%40supermicro.com.tw?subject=
http://www.supermicro.com.tw

Preface

Table of Contents

Preface
About this User's Guide
About this Add-on Card

An Important Note t0 the USEr..........oociiiiiiiiiii e iii
Returning Merchandise for SEerviCe...........ccouiiiiiiiiiiiii e iii
Conventions Used in the User's GUIdE..........ccocuiiiiiiiiiiiiiieiiict e iv
NamMING CONVENTION ...ttt ettt iv

Contacting Supermicro..

Chapter 1 Overview

1-1 OVEIVIBW .ttt et e e e et e e e et e e e et e e e asae e e e e anseeaeeennseeeeaannneeeeanns 1-1

1-2  KEY FEALUMES ... 1-1

1-3  SPECIfICALIONS ... 1-1
[CT=T g LT | SRRSO 1-1
L1171 = 7= g o SRS 1-2
Enhanced Features e 1-2
CPU OffIO8AS ...ttt 1-2
Overlay NEtWOTKS ........ueiiiiiiiiie it 1-3
Hardware-Based 1/O Features Virtualization ............ccccooiiiiiiiiiiiiiicee 1-3
AV (0T 1222 i o] o USSR 1-3
ProtoCol SUPPOIT ...t 1-4
Remote Boot
Management FEAtUIES ..........coicuiiiiiiiiiie e 1-4
Operating System SUPPOIt.......cceiiiiiiiiiiiei e 1-4
Power CoNSUMPTION .......uiiiiiiiiii e 1-5
Operating ConditioNS .........ooiiiiiiieiiie e 1-5
Physical DIMENSIONS ........ciiiiiiiiiiiiie ettt 1-5
Supported Platforms ... ... 1-5

1-4  AVaIlable SKUS ......ooiiiiiiiiee e 1-5

Chapter 2 Hardware Components

2-1  Add-On Card Image and Layout.........ccccceeiriiiiiiiiiie e 2-1

2-2  MaJOr COMPONENES ....ciiuiiiiiiieiiiie ettt ettt et e e 2-2

Chapter 3 Installation

3-1 Static-SeNSitive DEVICES. .....cc.uiiiiieiiii et 3-1
PreCaULIONS .....eiiiiiieie et ettt et e e e e e e e 3-1
Unpacking .

3-2  Before INStallation ...........coocoiiiiiiiii e 3-2

3-3  Add-on Card Installation ...............eeeiiiiiiiiiiiiii e 3-2




SUPER® AOC-IBH-X4ES Add-on Card User's Guide

3-4
3-5

3-6
3-7

Installing Drivers on WindOwsS...........cccooiiiiiiiiiiiice e 3-4
Installing Drivers 0N LiNUX.......c..ooiiiiiiiiiic e 3-5
Build a Binary RPM Package............coouiiiiiiiiiiiiiieeceee e 3-5
Installing Drivers on FreeBSD ..........cccooiiiiiiiiiiiiiccee e 3-6
Installing Drivers (for Mellanox ConnectX-4 VPI) .......ccccoviiiiiiiiiciiiieee 3-8
LINUX DFIVETS ..t 3-8
WINAOWS DIFIVETS ...ttt et 3-9

Using the Mellanox Controller for PXE BOOt ...........cccooviiiiiiiiiiiiicccee, 3-9



Chapter 1: Overview

1-1

Chapter 1
Overview

Overview

Congratulations on purchasing your add-on card from an acknowledged leader in
the industry. Supermicro products are designed with the utmost attention to detail
to provide you with the highest standards in quality and performance. For product
support and updates, please refer to our website at http://www.supermicro.com/
products/nfo/networking.cfm#adapter.

1-2 Key Features

The key features of this add-on card include:

Supermicro Blade Mezzanine Card

Mellanox ConnectX-4 VPI InfiniBand EDR controller
Up to 100Gbps InfiniBand

Virtual Protocol Interconnect (VPI)

SR-IOV for virtualization

NC-SI for remote management

RDMA

RoHS]
RoHS compliant 6/6

Specifications

General

Supermicro Blade Mezzanine Card

Mellanox ConnectX-4 VPI InfiniBand EDR controller

1-1
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InfiniBand

® |BTA specification 1.3 compliant

® RDMA, Send/Receive semantics

® Hardware-based congestion control

® 16 million I/O channels

® 256 to 4Kbyte MTU, 2Gbyte messages

® 8 virtual lanes + VL15

Enhanced Features

® Hardware-based reliable transport

® (Collective operations offloads

® Vector collective operations offloads

® Mellanox PeerDirectT RDMA communication acceleration

® 64/66 encoding

® Extended Reliable Connected transport (XRC)

® Dynamically Connected transport (DCT)

® Enhanced Atomic operations

® Advanced memory mapping support, allowing user mode registration and re-
mapping of memory (UMR)

® On demand paging (ODP) — registration free RDMA memory access

CPU Offloads
¢ RDMA

® TCP/UDP/IP stateless offload
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LSO, LRO, checksum offload

Intelligent interrupt coalescence

Overlay Networks

Stateless offloads for overlay networks and tunneling protocols

Hardware offload of encapsulation and decapsulation of NVGRE overlay net-
works

Hardware-Based I/O Features Virtualization
Single root IOV

Multi-function per port

Address translation and protection
Multiple queues per virtual machine
Enhanced QoS for vNICs

VMware NetQueue support

Virtualization
SR-IOV: Up to 256 virtual functions

SR-IOV: Up to 16 physical functions per port
Virtualization hierarchies (e.g., NPAR)
Virtualizing Physical Functions on a physical port
SR-IOV on every Physical Function

1K ingress and egress QoS levels

Guaranteed QoS for VMs
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Protocol Support
® OpenMPI, IBM PE, OSU MPI (MVAPICH/2), Intel® MPI

® Platform MPI, UPC, Mellanox SHMEM
® TCP/UDP, EolB, IPoIB, SDP, RDS, MPLS
® SRP, iSER, NFS RDMA, SMB Direct

® uDAPL

Remote Boot

® Remote boot over InfiniBand
® Remote boot over iSCSI

® PXE and UEFI

Management Features

® Asset Management support on Supermicro platforms

® Controller asset tags such as part number, revision, serial number, and MAC
addresses

® Controller thermal sensor

® NC-SI for remote management

Operating System Support

® Linux
® Windows
® FreeBSD

® \/Mware
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Power Consumption

® Typical power consumption: 12.5W

® Maximum power consumption: 14.6W

Operating Conditions
® Operating temperature: 0°C to 55°C (32°F to 131°F)

® Storage temperature: -40°C to 70°C (-40°F to 158°F)

® Storage humidity: 90% non-condensing relative humidity at 35°C

Physical Dimensions
® Card PCB dimensions: 75.1mm (2.95in) x 133.5mm (5.26in) (W x D)

Supported Platforms

® Supermicro® SuperBlade motherboard with mezzanine slot

4 Note: This product is sold only as part of an integrated solution
~ with Supermicro blade systems.

1-4 Available SKUs

Mezzanine Card for InfiniBand EDR Single Port based on
Mellanox ConnectX-4 VPI, RoHS

AOC-IBH-X4ES AOC-IBH-X4ES
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Chapter 2

Hardware Components

21

Add-On Card Image and Layout
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Figure 2-2. Layout of AOC-IBH-X4ES

1. Mellanox ConnectX-4 VPI InfiniBand EDR

2. Mounting Holes
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2-2 Major Components

The following major components are built-in on the AOC-IBH-X4ES:
1. One (1) Mellanox ConnectX-4 VPI InfiniBand EDR controller

2. Three (3) Mounting Holes
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Chapter 3

Installation

3-1 Static-Sensitive Devices

Electrostatic Discharge (ESD) can damage electronic components. To avoid dam-
aging your add-on card, it is important to handle it very carefully. The following
measures are generally sufficient to protect your equipment from ESD.

Precautions

® Use a grounded wrist strap designed to prevent static discharge.

® Touch a grounded metal object before removing the add-on card from the
antistatic bag.

® Handle the add-on card by its edges only; do not touch its components.
® Put the add-on card back into the antistatic bags when not in use.

® For grounding purposes, make sure that your system chassis provides excellent
conductivity between the power supply, the case, the mounting fasteners and
the add-on card.

Unpacking
The add-on card is shipped in antistatic packaging to avoid static damage. When

unpacking your component or system, make sure you are static protected.

4 Note: To avoid damaging your components and to ensure proper installation,
always connect the power cord last, and always unplug it before adding,
removing, or changing any hardware components.
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3-2 Before Installation

Before you install the add-on card, follow the instructions below.

1. Use industry-standard anti-static equipment such as gloves or a wrist strap
and follow the precautions on page 3-1 to avoid damage caused by ESD.

2. Familiarize yourself with the server, motherboard, and/or chassis documenta-
tion.

3. Confirm that your operating system includes the latest updates and hotfixes.

3-3 Add-on Card Installation

Follow the steps below to install the add-on card into your system.
Note: This add-on card does not support hot plug.

1. Remove the CPU Blade from the enclosure.

2. Position the add-on card in front of the corresponding slot on the motherboard
and gently push the card until it slides into the slot.

3-2



Chapter 3: Installation

Add-on carde——

Figure 3-1. Installing the Add-on Card

3. Insert the screws into the add-on card's and motherboard’s mounting holes.

4. Secure the add-on card and motherboard to the chassis using the screws.
Note: To avoid the motherboard being damaged, DO NOT overtighten the
Screws.

5. Re-insert the CPU Blade into the enclosure.

3-3
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3-4 Installing Drivers on Windows

Follow the steps below to install the drivers for Windows. Download the drivers from
the Supermicro website at https://www.supermicro.com/wftp/driver.
1. Run CDR-NIC.

2. When the SUPERMICRO window appears, click on the computer icon next to
Mellanox 100GbE Adapters.

Note: If the FOUND NEW HARDWARE WIZARD screen displays on your
system, click CANCEL.

SUPERMICRO Add-On Card Drivers and Tools (Win8.1) ®

Intel 10GbE Adapters

UTG42, §TG42, 5TGN-25, STG42T, CTGA1S, CTG-25,
MHZBG-m252T, STGF-i25. MTG-i45

IB Adapters [IB drivers]

UINF-m2, UIBG-m1, VIBQ-m2, R1UG-BQ, CIBF-m1, CIBG-m1,
UIBF-m1. MHIBF-m10206, MHIBF-m202G. MHIBE-m1CG

IB Adapters [Ethernel drivers)

UINF-mz, UIBQ-m1, WIBQ-m2, R1UG-BQ, CIBF-m1, CIBG-m1,
UIEF-m1

Intel 1GbE Adapters : ¢ 5
UG-4, PGAi2+, Sh-12, 5G4, SGP-i4, CGP-i2, SGP-2, CG-2
MHIBF-m1025, MHIBF-m202G, MHIBE-m1CG, AG+8
MGP-2, MGP-i4

Intel Omni Path 100G Adapters

MHFI-1C, SHFI-1C

SUPERMICR®

Drivers & Tools

L}

L]

‘ig
M

©©

= i |10 |l (i e | (1o |0 o (Bl )| o | |

Lo

Broadcom 1GbE Adapters
MG-b2

Broadcom 10GbE Adapters
MTGB2T, STG-H2T

Broadcom 25GbE Adapters
MH256G-b252G, 5266G-h25

SUPERMICRO Camputer Ihe.

Broadcom 100GbE Adapters
S100G-b1C

Mellanox 25GbE Adapters

C25G-m25, C25G-m15, MH25G-m252T, 525G-m25
M2EG-m4S

Intel 25GbE Adapters
M25G-25, 526625

Mellanox 100GbE Adapters
5100G-m2C

Intel 40GbE Adapters
S40G-10, S40G-20

STG-b4S 106bE Adapters

Read Product D escription and Manual

Far more information, please visit SUPERMICRO's web site,
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3. Click on INSTALL DRIVERS AND SOFTWARE.

4. Follow the prompts to complete the installation.

3-5 Installing Drivers on Linux

Follow the steps below to install the drivers in Linux.

Build a Binary RPM Package

1. Run ‘rpmbuild -tb <filename.tar.gz>’
2. Replace <filename.tar.gz> with the specific filename of the driver.

Note: For the build to work properly, the current running kernel MUST
match the version and configuration of the installed kernel sources. If you
have just recompiled the kernel, reboot the system at this time.

Follow the instructions below to build the driver manually.

1. Move the base driver tar file to the directory of your choice. For example:
/home/username/ixgbe

or
/usr/local/src/ixgbe

2. Untar/unzip the archive, where <x.x.x> is the version number for the driver tar

file:
tar zxf ixgbe-x.x.x.tar.gz

3. Change to the driver src directory, where <x.x.x> is the version number for
the driver tar:

cd ixgbe-x.x.x/src/

4. Compile the driver module:
make install

The binary will be installed as:
/lib/modules/[KERNEL_VERSION]/kernel/drivers/net/ixgbe/ixgbe.[k]o

3-5
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The install locations listed above are the default locations. They may not be
correct for certain Linux distributions. For more information, see the Idistrib.txt
file included in the driver tar.

Note: IXGBE_NO_LRO is a compile time flag. The user can enable it at
compile time to remove support for LRO from the driver. The flag is used
by adding CFLAGS_EXTRA=-"DIXGBE_NO_LRO” to the make file when
it's being compiled.

make CFLAGS_EXTRA="-DIXGBE_NO_LRO” install

5. Load the module:

For kernel 2.6.x, use the modprobe command:
modprobe ixgbe <parameter>=<value>
For 2.6 kernels, the insmod command can be used if the full path to the driver
module is specified. For example:
insmod /lib/modules/<KERNEL VERSION>/kernel/drivers/net/
ixgbe/ixgbe.ko
In addition, when using 2.6-based kernels, make sure that older ixgbe drivers
are removed from the kernel before loading the new module. To do this, use:
rmmod ixgbe; modprobe ixgbe

6. Assign an IP address to the interface by entering the following, where x is the
interface number:

ifconfig ethx <IP_address> netmask <netmask>

7. \Verify that the interface works. Enter the following, where <IP_address> is the
IP address for another machine on the same subnet as the interface that is
being tested:

ping <IP address>

3-6 Installing Drivers on FreeBSD

Follow the instructions below to install the drivers in FreeBSD kernel 4.8 or later.
In the instructions below, x.x.x is the driver version as indicated in the name of the
drive tar file.

Note: You must have kernel sources installed in order to compile the driver module.

1. Move the base driver tar file to the directory of your choice. For example, use
/home/username/ixgb or /usr/local/src/ixgb.

3-6
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2. Untar/unzip the archive:

tar xfz ixgb-x.x.x directory

3. To install man page:

cd ixgb-x.x.x
gzip -c ixgb.4 > /usr/share/man/mand/ixgb.4.gz

4. To load the driver onto a running system, perform the following steps:

cd ixgb-x.x.x
make

or

cd ixgb-x.x.x/src
make load

5. To assign an IP address to the interface, enter the following:

ifconfig ixgb<interface num> <IP address>

6. Verify that the interface works. Enter the following, where <IP_address> is the
IP address for another machine on the same subnet as the interface that is
being tested:

ping <IP_address>

7. If you want the driver to load automatically when the system is booted:

cd ixgb-x.x.x/src

make load

cp if ixgb.ko /modules

Edit /boot/loader.conf, and add the following line:

if ixgb load="YES"

or

compile the driver into the kernel (see item 8). Edit /etc/rc.conf, and create the
appropriate ifconfig_ixgb<interface_num> entry:

ifconfig ixgb<interface num>="<ifconfig settings>"

Example usage:

ifconfig ixgbO="inet 192.168.10.1 netmask 255.255.255.0"

3-7
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8.

3-7

If you want to compile the driver into the kernel, enter:

cd ixgb-x.x.x/src

mkdir /usr/src/sys/dev/ixgb

cp if ixgb* /usr/src/sys/dev/ixgb
cp ixgb* /usr/src/sys/dev/ixgb

cp Makefile.kernel /usr/src/sys/modules/ixgb/Makefile

Edit the /usr/src/sys/conf/files.i386 file, and add the following line:

dev/ixgb/ixgb hw.c optional ixgb
dev/ixgb/ixgb ee.c optional ixgb
dev/ixgb/if ixgb.c optional ixgb

Remove the following lines from the /usr/src/sys/conf/files.i386 file if they exist:
/dev/ixgb/if ixgb fx hw.c optional ixgb
/dev/ixgb/if ixgb phy.c optional ixgb

Edit the kernel configuration file (i.e., GENERIC or MYKERNEL) in /usr/src/sys/
i386/conf, and ensure the following line is present:

device ixgb

Compile and install the kernel. Reboot the system for the kernel updates to
take effect.

Installing Drivers (for Mellanox ConnectX-4 VPI)

Use the procedures below to install drivers for Linux.

Linux Drivers

Use the following procedures to install drivers on the Linux operating system.

2.

Installing InfiniBand Drivers for the Linux Operating System

Download the driver from the Supermicro CDR-NIC LAN driver CD, the Mella-
nox® Support website that contains the latest driver, or go to the Supermicro

site at https://www.supermicro.com/wftp/Networking_Drivers/Mellanox/. Go to
the following directory: Mellanox > Linux.

Choose the desired InfiniBand Linux driver package file.
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3. Install the driver by entering the following commands:

tar xzvf MLNX OFED LINUX-<ver>.tgz
cd MLNX OFED LINUX-<ver>
./mlnxofedinstall --without-fw-update

This installs the Linux driver to your system. For more driver installation informa-
tion, please refer to the Mellanox Support website.

Windows Drivers

Use the following procedures to install drivers on the Windows operating system.

Installing InfiniBand Drivers for the Windows Operating System

1. Download the driver from the Supermicro CDR-NIC LAN driver CD, the Mel-
lanox Support website that contains the latest driver, or go to the Supermicro
site at https://www.supermicro.com/wftp/Networking_Drivers/Mellanox/. Go to
the following directory: Mellanox > Windows.

2. Choose the desired InfiniBand Windows driver package file.

3. Double-click to run and install the driver package file.

3-8 Using the Mellanox Controller for PXE Boot

Please follow the instructions below to use PXE boot.

1. Boot up the system and keep pressing <CTRL+B> to boot into FlexBoot
Menu:

B8 C988
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2. When the System setup page appears, select "net0: Port1".

System setup

Firmware Image Properties
Diagnostics
Port 1 - BA:00:90:80:00:80

exit Ctrl-R ire device default configurations

3. And then click on "NIC Configuration". Select "PXE" under "Legacy boot
protocol". (To use PXE in InfiniBand mode, InfiniBand needs to be selected
under "VPI link type".)

NIC Configuration

Legacy boot protocol... .» PXE
Boot retry count . . No retries
1Pu4/IPub support.... . . IPuv4
Undi network wait timeout.... . 38

rtual LAN ID....... - e
Virtual LAN mode. - - . Disabled
UPI link type.... .. Ethernet

Legacy boot protocol

lect boot protocol priority. If ch n, protocol will be tried fi

Cirl e and exit Cirl-D - Delete setting

4. Go to BIOS. From the top of the tool bar, select "Boot" to enter the submenu.
Select "Network Drive BBS Priorities" and then select "FlexBoot v#.#.###..."
under Boot Option #1.

up Utility

Sets the system boot order

Boot Option #2 iIEﬂ GE Slot 0200 ...]
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5. To boot from PXE automatically, make sure Boot Option #1 is "Network: Flex
boot" as the image shown below.

Boot Option #1 [Netwark:FlexBoot ...

3-11



	Preface
	About this User's Guide
	About this Add-on Card
	An Important Note to the User
	Returning Merchandise for Service
	Conventions Used in the User's Guide
	Naming Convention
	Contacting Supermicro

	Chapter 1 

Overview
	1-1 	Overview
	1-2 	Key Features
	1-3 	Specifications
	General
	InfiniBand
	Enhanced Features
	CPU Offloads
	Overlay Networks
	Hardware-Based I/O Features Virtualization
	Virtualization
	Protocol Support
	Remote Boot
	Management Features
	Operating System Support
	Power Consumption
	Operating Conditions
	Physical Dimensions
	Supported Platforms

	1-4 	Available SKUs

	Chapter 2 

Hardware Components
	2-1 	Add-On Card Image and Layout
	2-2 	Major Components

	Chapter 3 

Installation
	3-1 	Static-Sensitive Devices
	Precautions
	Unpacking

	3-2 	Before Installation
	3-3 	Add-on Card Installation
	3-4 	Installing Drivers on Windows
	3-5 	Installing Drivers on Linux
	Build a Binary RPM Package

	3-6 	Installing Drivers on FreeBSD
	3-7 	Installing Drivers (for Mellanox ConnectX-4 VPI)
	Linux Drivers
	Windows Drivers

	3-8 	Using the Mellanox Controller for PXE Boot


