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IPsec crypto o�oad feature, also known as IPsec inline o�oad or IPsec aware o�oad
feature enables the user to o�oad IPsec crypto encryption and decryption operations to
the hardware.

Enabling IPsec Crypto O�oad

Note

This feature is supported on crypto-enabled products of NVIDIA®
BlueField®-2 DPUs, and NVIDIA® ConnectX®-6 Dx and ConnectX-7
adapters (but not of ConnectX-6).

Newer/future crypto-enabled DPU and adapter product generations
should also support the feature, unless explicitly stated in their
documentation.

Note

For BlueField-2 and ConnectX-6 Dx devices only: If your target
application will utilize bandwidth of 100Gb/s or higher, where a
substantial part of the bandwidth will be allocated for IPsec tra�c,
please refer to the NVIDIA BlueField-2 DPUs Product Release Notes or
NVIDIA ConnectX-6 Dx Adapters Product Release Notes to learn about
a potential bandwidth limitation. To access the relevant product
release notes, please contact your NVIDIA sales representative.

Note

The hardware implementation only supports AES-GCM encryption
scheme.
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To enable the feature, support in both kernel and adapter �rmware is required.

To add IPsec crypto o�oad support in the kernel, set the following �ags accordingly:

To check whether IPsec crypto o�oad is supported in �rmware, look for the
following string in the dmesg:

Con�guring Security Associations for IPsec O�oads

To program the inline o�oad security associations (SA), add the option
offload dev <netdev interface> dir out/in  in the ip xfrm state

command for transmitting and receiving SA.

Transmit inline o�oad SA xfrm command example:

CONFIG_XFRM_OFFLOAD=y
CONFIG_INET_ESP_OFFLOAD=m
CONFIG_INET6_ESP_OFFLOAD=m

Note

These �ags are enabled by default in RedHat 8 and Ubuntu
18.04.0.

mlx5e: IPSec ESP acceleration enabled

sudo ip xfrm state add src 192.168.1.64/24 dst 192.168.1.65/24 proto 
esp spi 0x46dc6204 reqid 0x46dc6204 mode transport aead 
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Receive inline o�oad SA xfrm command example:

Example of setting xfrm policies:

First server:

'rfc4106(gcm(aes))' 0x60bd6c3eafba371a46411830fd56c53af93883261ed1fb26767820ff493f43ba35b

offload dev p4p1 dir out sel src 192.168.1.64 dst 192.168.1.65

sudo ip xfrm state add src 192.168.1.65/24 dst 192.168.1.64/24 proto 
esp spi 0xaea0846c reqid 0xaea0846c mode transport aead 
'rfc4106(gcm(aes))' 0x81d5c3167c912c1dd50dab0cb4b6d815b6ace8844304db362215a258cd19deda

offload dev p4p1 dir in sel src 192.168.1.65 dst 192.168.1.64

+ sudo ip xfrm state add src 192.168.1.64/24 dst 192.168.1.65/24 
proto esp spi 0x28f39549 reqid 0x28f39549 mode transport aead 
'rfc4106(gcm(aes))' 0x492e8ffe718a95a00c1893ea61afc64997f4732848ccfe6ea07db483175cb18de9a

offload dev enp4s0 dir out sel src 192.168.1.64 dst 192.168.1.65

+ sudo ip xfrm state add src 192.168.1.65/24 dst 192.168.1.64/24 
proto esp spi 0x622a73b4 reqid 0x622a73b4 mode transport aead 
'rfc4106(gcm(aes))' 0x093bfee2212802d626716815f862da31bcc7d9c44cfe3ab8049e7604b2feb12548

offload dev enp4s0 dir in sel src 192.168.1.65 dst 192.168.1.64

+ sudo ip xfrm policy add src 192.168.1.64 dst 192.168.1.65 dir out 
tmpl src 192.168.1.64/24 dst 192.168.1.65/24 proto esp reqid 0x28f39549 
mode transport
+ sudo ip xfrm policy add src 192.168.1.65 dst 192.168.1.64 dir in 
tmpl src 192.168.1.65/24 dst 192.168.1.64/24 proto esp reqid 0x622a73b4 
mode transport
+ sudo ip xfrm policy add src 192.168.1.65 dst 192.168.1.64 dir fwd 
tmpl src 192.168.1.65/24 dst 192.168.1.64/24 proto esp reqid 0x622a73b4 
mode transport
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Second server:

<b>Notice</b><br/><br/>This document is provided for information purposes only and shall not be regarded as a
warranty of a certain functionality, condition, or quality of a product. NVIDIA Corporation (“NVIDIA”) makes no
representations or warranties, expressed or implied, as to the accuracy or completeness of the information contained in
this document and assumes no responsibility for any errors contained herein. NVIDIA shall have no liability for the
consequences or use of such information or for any infringement of patents or other rights of third parties that may
result from its use. This document is not a commitment to develop, release, or deliver any Material (de�ned below), code,
or functionality.<br/><br/>NVIDIA reserves the right to make corrections, modi�cations, enhancements, improvements,
and any other changes to this document, at any time without notice.<br/><br/>Customer should obtain the latest
relevant information before placing orders and should verify that such information is current and complete.<br/><br/>
<br/>NVIDIA products are sold subject to the NVIDIA standard terms and conditions of sale supplied at the time of
order acknowledgement, unless otherwise agreed in an individual sales agreement signed by authorized representatives
of NVIDIA and customer (“Terms of Sale”). NVIDIA hereby expressly objects to applying any customer general terms and
conditions with regards to the purchase of the NVIDIA product referenced in this document. No contractual obligations
are formed either directly or indirectly by this document.<br/><br/>NVIDIA products are not designed, authorized, or
warranted to be suitable for use in medical, military, aircraft, space, or life support equipment, nor in applications where
failure or malfunction of the NVIDIA product can reasonably be expected to result in personal injury, death, or property
or environmental damage. NVIDIA accepts no liability for inclusion and/or use of NVIDIA products in such equipment or

+ ssh -A -t root@l-csi-0921d /bin/bash
+ set -e
+ '[' 0 == 1 ']'

+ sudo ip xfrm state add src 192.168.1.64/24 dst 192.168.1.65/24 
proto esp spi 0x28f39549 reqid 0x28f39549 mode transport aead 
'rfc4106(gcm(aes))' 0x492e8ffe718a95a00c1893ea61afc64997f4732848ccfe6ea07db483175cb18de9a

offload dev enp4s0 dir in sel src 192.168.1.64 dst 192.168.1.65

+ sudo ip xfrm state add src 192.168.1.65/24 dst 192.168.1.64/24 
proto esp spi 0x622a73b4 reqid 0x622a73b4 mode transport aead 
'rfc4106(gcm(aes))' 0x093bfee2212802d626716815f862da31bcc7d9c44cfe3ab8049e7604b2feb12548

offload dev enp4s0 dir out sel src 192.168.1.65 dst 192.168.1.64

+ sudo ip xfrm policy add src 192.168.1.65 dst 192.168.1.64 dir out 
tmpl src 192.168.1.65/24 dst 192.168.1.64/24 proto esp reqid 0x622a73b4 
mode transport
+ sudo ip xfrm policy add src 192.168.1.64 dst 192.168.1.65 dir in 
tmpl src 192.168.1.64/24 dst 192.168.1.65/24 proto esp reqid 0x28f39549 
mode transport
+ sudo ip xfrm policy add src 192.168.1.64 dst 192.168.1.65 dir fwd 
tmpl src 192.168.1.64/24 dst 192.168.1.65/24 proto esp reqid 0x28f39549 
mode transport
+ echo 'IPSec tunnel configured successfully'
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applications and therefore such inclusion and/or use is at customer’s own risk.<br/><br/>NVIDIA makes no
representation or warranty that products based on this document will be suitable for any speci�ed use. Testing of all
parameters of each product is not necessarily performed by NVIDIA. It is customer’s sole responsibility to evaluate and
determine the applicability of any information contained in this document, ensure the product is suitable and �t for the
application planned by customer, and perform the necessary testing for the application in order to avoid a default of the
application or the product. Weaknesses in customer’s product designs may a�ect the quality and reliability of the
NVIDIA product and may result in additional or di�erent conditions and/or requirements beyond those contained in this
document. NVIDIA accepts no liability related to any default, damage, costs, or problem which may be based on or
attributable to: (i) the use of the NVIDIA product in any manner that is contrary to this document or (ii) customer
product designs.<br/><br/>No license, either expressed or implied, is granted under any NVIDIA patent right, copyright,
or other NVIDIA intellectual property right under this document. Information published by NVIDIA regarding third-party
products or services does not constitute a license from NVIDIA to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other
intellectual property rights of the third party, or a license from NVIDIA under the patents or other intellectual property
rights of NVIDIA.<br/><br/><br/><br/>Reproduction of information in this document is permissible only if approved in
advance by NVIDIA in writing, reproduced without alteration and in full compliance with all applicable export laws and
regulations, and accompanied by all associated conditions, limitations, and notices.<br/><br/><br/><br/>THIS
DOCUMENT AND ALL NVIDIA DESIGN SPECIFICATIONS, REFERENCE BOARDS, FILES, DRAWINGS, DIAGNOSTICS, LISTS,
AND OTHER DOCUMENTS (TOGETHER AND SEPARATELY, “MATERIALS”) ARE BEING PROVIDED “AS IS.” NVIDIA MAKES
NO WARRANTIES, EXPRESSED, IMPLIED, STATUTORY, OR OTHERWISE WITH RESPECT TO THE MATERIALS, AND
EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES OF NONINFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A
PARTICULAR PURPOSE. TO THE EXTENT NOT PROHIBITED BY LAW, IN NO EVENT WILL NVIDIA BE LIABLE FOR ANY
DAMAGES, INCLUDING WITHOUT LIMITATION ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, PUNITIVE, OR
CONSEQUENTIAL DAMAGES, HOWEVER CAUSED AND REGARDLESS OF THE THEORY OF LIABILITY, ARISING OUT OF
ANY USE OF THIS DOCUMENT, EVEN IF NVIDIA HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
Notwithstanding any damages that customer might incur for any reason whatsoever, NVIDIA’s aggregate and
cumulative liability towards customer for the products described herein shall be limited in accordance with the Terms of
Sale for the product.<br/><br/><br/><br/><b>Trademarks</b><br/><br/><br/>NVIDIA and the NVIDIA logo are
trademarks and/or registered trademarks of NVIDIA Corporation in the U.S. and other countries. Other company and
product names may be trademarks of the respective companies with which they are associated.<br/>
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