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Overview

Adaptive Retransmission (ADP) Algorithm timeout adjustments is introduced in the April
2025 GA firmware for all NICs supporting the standard ADP algorithm. It addresses
advanced customer needs for greater flexibility, enabling multiple timeout values and
configurable retry counts per timeout. This enhancement allows for faster reactions to
dropped packet reports while giving the transport layer the ability to defer flow errors. It
assumes that QP users understand their fabric’s characteristics and can select
appropriate parameter values to optimize performance.
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ROCE_ACCL Layout and

Relevant Field Description
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ROCE_ACCL Register Layout

Description

Name

Offset Bits
00h

In query, indicates that
adp_retx_profile_id and

adp_retx_profile_select

28

adp_retx_profile are supported and

valid.
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Offset Bits

04h

08h

10h-
3Ch

30:28

30:28

26:24

19:0

384

Name

roce_adp_retrans_field_select

adp_retx_profile_id

roce_adp_retrans_en

adp_retx_profile_max_range_num

adp_retx_profile_max_id

adp_retx_base_timeout_min

adp_retx_profile (Table 1004,
“Adaptive Retransmission Profile
Layout,” on page 1912)
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Description

In set, indicates that the profile

indicated adp_retx_profile_id is

modified with the parameters in
adp_retx_profile.

In Query, indicates if
roce_adp_retrans mode is
configurable.

In set, indicates
roce_adp_retrans_en field is
modified.

The index of the adaptive-
retransmission profile to query or to
modify. Value O is reserved.

Valid if
adp_retrans_timeouts_profile_select
is set. Must comply with
adp_retx_profile_max_id

If set, the adaptive retransmission
window functionality is enabled.
Valid only when
roce_adp_retrans_field_select == 1.

Maximal number of timeout ranges
in adp_retx_profile

Maximal index supported for
adp_retx_profile_id

The minimal base-timeout value for
adp_retx_profile, given in nano
second units

Adaptive Retransmission profile
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Adaptive Retransmission Profile Layout
Offset Bits A Name Description Access
If set, Total Retransmission
Timeout will use QP parameters
as timeout value, given by
31 gp_total_timeout QP.retry_count * QP.timeout or
QP.extended_retry_count *
QP.timeout
If clr, retx_total_timeout is used
Number of valid ranges in
30:28 | range_num . d
timeout_rangel] array
00h
Index of timeout_range used as
26:24 | start_range_index the first range following QP
creation.
Time granularity of time_base
23:22 | time_unit Ox1: TIME_USEC - microseconds
Other values are reserved
. Base value for all time parameter,
15:0 |time_base . . . P .
units defined by time_unit
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Offset Bits | Name Description Access
Total Retransmission Timeout,
31:24 | retx_total_timeout given by bage_tlme ==
retx_total_timeout
Valid if gp_total_timeout is 0xO.
Lower bound for QP initial
15:8 | timeout_init_low_bound tlmeou.t randomization, given by
04h base_time <<
timeout_init_low_bound
Upper bound for QP initial
timeout randomization, given by
7.0 timeout_init_range_size base_time <<
(timeout_init_low_bound +
timeout_init_range_size)
timeout_range[4]
08h- _ (Table 100.6’ .Adap_t|ve Array of timeout ranges. First
31:0 | Retransmiss ion Timeout . .
14h y range_num entries are valid.
Range Layout,” on page
1167)
- 3‘2.2.2.2 RRRT T T T R 3‘2.‘.°E
ljo|9|8|7|(6|5|4|3|2|(1|0|9|B|7|6|5|4 2110 E
prav_ran dec_ timeout_retry_num range_low_bound range_sine =
ge_index mode F

Adaptive Retransmission Timeout Range Layout Layout

Offset Bits Name

00h
30:28 | prev_range_index

27:26 | dec_mode

25:16 | timeout_retry_num

Description Access
Index of the timeout range to used when
the current timeout is the range’s lower-
bound, and timeout should be decreased
Defines the behavior of timeout decrease
until lower bound is reached

0Ox0: TO_DIV_4

Ox1: TO_DIV_ 2

Ox2: TO_LOW_BOUND

Other values are reserved

Number of consecutive retransmissions
attempts with the same imeout value,
before timeout is increased.
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Offset Bits A Name Description Access

Lower bound of the timeout range, given by

15:8 range_lOW_bOUﬂd base_‘time << range_low_bound

Upper bound of the timeout range given by

7:0 range_size base_time << (range_low_bound +
range_size)
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Enablement and Capabilities

The following are ADP Retransmission configuration details:

roce_adp_retrans_field_select -Indicates that ADP Retransmission
functionality is supported by the device.

adp_retx_profile_select - Indicates support for advanced ADP
Retransmission profile configuration.

roce_adp_retrans_en - Enables ADP Retransmission.

adp_retx_profile_id - Activates an advanced ADP Retransmission profile with
the specified ID. Currently, only profile #1 is available for users; profile #0 is reserved
as the default.

e adp_retx_base_timeout_min - Minimum base timeout enforced by firmware:
OxFAB (4000 nanoseconds, i.e., 4 microseconds).

e adp_retx_profile_max_id - Maximum of 1 profile supported by the firmware.

e adp_retx_profile_max_range_num - Maximum of 4 timeout ranges supported
per profile.
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Algorithm & Profile
Description and Formulas

The following is the Adaptive Retransmission (ADP) timeout algorithm flow.

Initialization

« Initial timeout value =

rand(profile.timeout_init_low_bound,
profile.timeout_init_low_bound + profile.timeout_init_range_size

— ’|>
e HWtimer= profile.time_base * (2 7 granularity)
o Granularity = Initial timeout

¢ On the first timeout event:

o If current_timeout falls within any defined range ( range_low_bound —

range_low_bound + range_size ), the algorithm continues within that
range.

o Otherwise, it starts from
profile.timeout_range[profile.start_range_index].range_low_bc

Notes:

e Initial timeout is randomized to prevent multiple QPs from starting with the same
value.

e A good configuration ensures the initial timeout falls within a defined range.

¢ The initial timeout value is retried only once.
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e time_base must be a power of 2, with the minimum allowed value per firmware
capability (4 us).

On Consecutive Timeout Events

e current_timeout is used
profile.timeout_range[current_range].timeout_retry_num times.

e Once exhausted, current_timeout is doubled until it reaches

(profile.timeout_range[current_range].range_low_bound +
profile.timeout_range[current_range].range_size)

e The algorithm then continues with the next defined range.

Notes:

Each range defines one or more timeout values.

e Timeout ranges must be sorted by range_low_bound (
range_low_bound[i] < range_low_bound[j] for 1 < j).

e Maximum timeout is capped by QP .ack_timeout , regardless of configured
ranges.

e The overall timeout is determined by:

profile.gp_total_timeout ? (QP.ack_timeout * QP.retry_num)
o profile.retx_total_timeout

e If no forward progress is made within the total timeout, the QP fails and transitions

to ERR state with error code
IBV_WC_RETRY_EXC_ERR (Transport Retry Counter Exceeded) .

On Forward Progress (e.g., ACK received)

e current_timeout is decremented based on
profile.timeout_range[current_range].dec_mode :

o Decrement by 2
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o Decrement by 4

o Or reset to
profile.timeout_range[current_range].range_low_bound of the
current range.

e If current_timeout reaches the lowest range, move to the previous range
defined by profile.timeout_range[current_range].prev_range_index.

Notes:

e The minimum enforced timeout is adp_retx_base_timeout_min (4 us).

e prev_range_index must always be less than current_range.

General Notes

« If no profile is selected, the ADP algorithm defaults to firmware-defined timeouts.
e When a profile is selected, it applies to all QPs of the PF and its associated VFs.
e Reverting to firmware-defined timeouts requires a fwreset or system reboot.

e To check which mode is active:

o adp_retx_profile_id = @ — firmware-defined timeouts

o adp_retx_profile_id > @ — profile-based timeouts

Adaptive Retransmission: Parameters Control
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Bug Fixes and Limitations

Bug Fixes
July 2025 GA firmware (xx.46.1006) introduces the following fixes:

¢ Aligned internal firmware mapping with PRM mapping to prevent incorrect values
for dec_mode and prev_range_index .

e Added support for multiple ranges with consecutive timeout values (e.g., previously
unsupported configuration: [256ms, 512ms], [1024ms .. 4096ms] ).

e Enabled ADP profile configuration even when there is an active QP.

Limitations

The current design may introduce up to a 4x delay in the effective timeout. To mitigate
this, calibrate the configured timeout values according to the observed behavior in
experimental setups.

() Note

mstflint release (August 2025, GitHub) will provide access to this
feature using register names instead of register IDs.
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Sample Usage

The following examples show how to review and update the Adaptive Retransmission
(ADP) profile using both:

e The standard ROCE_ACCL register

e The advanced mechanism ( reg_id 0x402c)

() Note

The examples below use mlxreg , but the same usage applies when

using the mstreg tool.

[1$ sudo mlxreg -d 1a:00.0 --yes --reg_name ROCE_ACCL --get

Sending access register. ..

Field Name | Data

roce_adp_retrans_field_select | Ox00000001
roce_tx_window_field_select | ©x00000001
roce_slow_restart_field_select | Bx00000001
roce_slow_restart_idle_field_select | Bx00000001
min_ack_timeout_limit_disabled_field_select | ©Ox00000001
adaptive_routing_forced_en_field_select | ©Ox00000V00
selective_repeat_forced_en_field_select | 0x00000001
dc_half_handshake_en_field_select | Ox00000V00O
cc_per_plane_en_field_select | 0x00000000
ack_dscp_force_field_select | Ox00000001
cc_burst_size_select | ©x00000001
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ps_metadata_reg_id_select
ifa2_turn_around_select
adp_retx_profile_select
roce_adp_retrans_en
roce_tx_window_en
roce_slow_restart_en
roce_slow_restart_idle_en
min_ack_timeout_limit_disabled
adaptive_routing_forced_en
selective_repeat_forced_en
dc_half_handshake_en
cc_per_plane_en
ack_dscp_force

ack_dscp
ps_metadata_reg_id
cc_burst_size
Ifa2_turn_around_en
adp_retx_profile_id
adp_retx_base_timeout_min
adp_retx_profile_max_id
adp_retx_profile_max_range_num
time_base

time_unit
start_range_index
range_num

gp_total_timeout
timeout_init_range_size
timeout_init_low_bound
retx_total_timeout
range_size_9
range_low_bound_0
timeout_retry_num_0
dec_mode_0
prev_range_index_©
range_size_1
range_low_bound_1
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0x0000BLLo
0x000000AT
0x00000BAT
0x0000BBAT
0x0000BLLO
0x000000BAT
0x0000BLLO
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLO
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x00000fao0
0Ox0000BBAT
0x00000004
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLO
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLO
0x0000BLLo
0x0000BLLo
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timeout_retry_num_1

dec_mode_1

prev_range_index_T

range_size_2

range_low_bound_2

timeout_retry_num_2

dec_mode_2

prev_range_index_2

range_size_3

range_low_bound_3

timeout_retry_num_3

dec_mode_3

prev_range_index_3

0Bx0000YYBLY
0Yx0000LBLY
Yx000YLBLY
0x0000BLLO
0x0000BLLO
0x0000BLLo
0x0000BLLO
Bx000LYLYBLY
0Yx000LYLBLY
Yx000LBLY
0x0000BLLO
0x0000BLLo
0x0000BLLo

[]1S sudo mlxreg -d 1a:00.0 --yes --reg_id 0x402c --reg_len 0x40 -

-get

Sending access register. ..

Address |

Data

0x0000BBL0
0x00000004
0x00000008
0x0000LBAC
0x00000010
0x00000014
0x00000018
0x00000B1C
0x00000020
0x00000024
0x00000028
0x000000B2C
0x00000B30
0x00000034
0x00000B38

0x1800065f
0x0000BLAS
0x41000Tab
0x0000BLLY
0x0000BLLO
0x0000BLLO
0x0000BLLO
0x0000BLLO
0x0000BLLo
0x0000BLLO
0x0000BLLo
0x0000BLLY
0x0000BLLO
0x0000BLLO
0x0000BLLO
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Px000LYB3Cc | Bx0VBLBLVLLO

// Equivalent usage with ROCE_ACCL reg_name commented out for
clarity and future usage

[1$ ###tsudo mlxreg -d 1a:00.0 --reg_name ROCE_ACCL --set
roce_adp_retrans_en=0x1,adp_retx_profile_id=0x1, time_base=4, time_ul

[]S sudo mlxreg -d 1a:00.0 --reg_id 0x402c --reg_len 0x40 --set
"Ox4.0:1=1,0x4.28:3=1,0x10.0:16=4,0x10.22:2=1,0x10.24:3=0,0x10.28:!
You are about to send access register id: 0x402c with the
following data:

Address | Data

Px00000V0D | 0x1800065f
Ox00000VLB4 | Bx10000005
OXx00000VB8 | Ox41000faod
Ox000VLYBC | BxBVLBVLVLO
Ox000LLO10 | Bx90400004
Ox000LLO14 | Ox00BBVLO2
Ox000VLP18 | BxB4010002
OXx0000BO1Cc | Ox0BOBVLVLO
Ox00000020 | BxBVLBLBLVOO
Ox00000024 | Bx0VVLBLVOO
Ox0000LV28 | BxBVLBVLLVLO
Ox000VLV2c | BxBOLBVLLVLO
Ox0000LO30 | OxBOLBVLVLO
Ox00000B34 | Ox00LVLVLO
OXx0000BB38 | BxBOBVLVLO
Ox0000VO3Cc | BxBVBLBLVOO
Do you want to continue ? (y/n) [n] : vy

Sending access register. ..
[1$ sudo mlxreg -d 1a:00.0 --yes --reg_name ROCE_ACCL --get
Sending access register. ..
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Field Name | Data

roce_adp_retrans_field_select | Ox00000B001
roce_tx_window_field_select | Ox00000001
roce_slow_restart_field_select | ©x00000001
roce_slow_restart_idle_field_select | ©x00000001
min_ack_timeout_limit_disabled_field_select | Bx00000001
adaptive_routing_forced_en_field_select | 0x00000000
selective_repeat_forced_en_field_select | Ox00000001
dc_half_handshake_en_field_select | Ox0000BVO0O
cc_per_plane_en_field_select | Ox00000000
ack_dscp_force_field_select | 0x00000001
cc_burst_size_select | ©x00000001
ps_metadata_reg_id_select | Ox00000000
ifa2_turn_around_select | Bx00000001
adp_retx_profile_select | Ox00000001
roce_adp_retrans_en | Ox0000BBO1
roce_tx_window_en | Ox0000BV00O
roce_slow_restart_en | Ox00000001
roce_slow_restart_idle_en | Bx0000BVOO
min_ack_timeout_limit_disabled | Bx0000BV00
adaptive_routing_forced_en | Ox00000000
selective_repeat_forced_en | Ox00000000
dc_half_handshake_en | Ox0000BV00O
cc_per_plane_en | Ox00000000
ack_dscp_force | Ox00000000
ack_dscp | 0x00000000
ps_metadata_reg_id | 0x00000000
cc_burst_size | Bx0000BVO0
Ifa2_turn_around_en | Bx0000BVO0
adp_retx_profile_id | Ox00000001
adp_retx_base_timeout_min | Ox00000fab
adp_retx_profile_max_id | 0x00000001
adp_retx_profile_max_range_num | 0x00000004
time_base | Bx00000004
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time_unit
start_range_index
range_num
gp_total_timeout
timeout_init_range_size
timeout_init_low_bound
retx_total_timeout
range_size_9
range_low_bound_0
timeout_retry_num_0
dec_mode_0
prev_range_index_©
range_size_T
range_low_bound_1
timeout_retry_num_1
dec_mode_1
prev_range_index_T
range_size_2
range_low_bound_2
timeout_retry_num_2
dec_mode_2
prev_range_index_2
range_size_3
range_low_bound_3
timeout_retry_num_3
dec_mode_3
prev_range_index_3

0x00000LAT
0x0000BLLo
0x00000BAT
0x0000BBAT
0x00000BO2
0x0000BLLo
0x0000BLLO
0x00000002
0x0000BLLo
0x00000BAT
0x0000BBAT
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLO
0x0000BLLO
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLo
0x0000BLLo
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Document Revision History

Revision Date Description

August

10 2025

Initial release of this version.

Notice

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 (defined below), code, or functionality.

NVIDIA reserves the right to make corrections, modifications, enhancements, improvements, and any other changes to
this document, at any time without notice.

Customer should obtain the latest relevant information before placing orders and should verify that such information is
current and complete.

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.

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 applications and therefore such inclusion and/or use is at
customer’s own risk.

NVIDIA makes no representation or warranty that products based on this document will be suitable for any specified
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 fit 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 affect the quality
and reliability of the NVIDIA product and may result in additional or different 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
(i) customer product designs.

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.
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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.

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.

Trademarks

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.
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