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Background

Large-scale cross-WAN data transfer scenarios have grown rapidly alongside the rollout of cross-regional computing
infrastructure. Fueled by industrial digitization and cloud adoption, cross-region cloud access and migration carry ever-
larger data volumes, creating strong demand for remote data migration. This draft proposes a windowless SACK
method, aiming to achieve efficient wide-area transmission of large-scale data over wide area networks through RDMA.
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How to increase goodput under limited bandwidth conditions?

Bandwidth . Depends on the link clock rate and channel coding (the transmission capacity of network devices).
Throughput . Actual amount of data transmitted on the available bandwidth (the data transmission capability of the terminal device)
Goodput : Truly effective throughput that meets business requirements, excluding invalid data packets such as retransmissions and discards (business data

transmission capacity)
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Problem

With the development of new Internet scenarios and technologies such as high-definition video, cloud computing, big
data, artificial intelligence, and large models, users often need to transmit large amounts of data over wide area
networks. At the same time, the wide area network environment is full of uncertainties.

The traditional RDMA method of go-back-N packet loss retransmission is sensitive to packet loss and other
retransmission methods rely on RTT and window size. Directly using the traditional packet loss retransmission method
cannot improve the effective throughput.

* The classic methods of packet loss retransmission rely on the settings of RTO and window size.

* The setting of RTO is related to RTT, and RTT is related to the network status, making it difficult to achieve precise setting of RTO.

* If the RTO is set too large, the sender will have to wait for a long time before discovering the loss of the data segment, reducing the throughput of data
transmission over the connection.

* If the RTO is too small, although the sender can quickly detect the loss of the data segment, it may also mistakenly identify some delayed data segments as
lost, causing unnecessary retransmissions and wasting network resources.

* The size of the sliding window also has a significant impact on network performance.

To enhance the goodput, it is necessary to improve the current ACK mode.
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The dual-dimensional packet loss retransmission mechanism for timing

and counting (T/C SACK)

Based on the network environment and the size of the file packets to
be sent, the sending rate is preset. The cumulative confirmation time
T and cumulative received data packet number N are also
determined.

The window limit is removed. The sender does not need to adjust
the sending rate according to the packet loss situation. It only needs
to continuously send data packet messages at the preset rate.

The receiver continuously receives data packet messages within the
range of cumulative confirmation time T and cumulative received
data packet number N, and arranges them in the receiving buffer
according to the packet sequence number.

After reaching the preset time T or the cumulative received data
packet number N, the receiver triggers the confirmation mechanism
and feeds back the received data packet sequence numbers through
the ACK message to the sender.

Subsequently, the sender checks, based on the received ACK
message, whether there are lost data packets. If there are lost
packets, it re-sends the lost data packets to the receiver.

When the preset
time or the
number of data
packets is
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receiving party
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confirmation
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feedback
indicating that the
data packets
numbered 200-
299 have not been
received.
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Standard RDMA message format

"""""""" Rkeyor |  Message
LRH | GRH | BTH . ETH v Immediate Data' ____Payload _ CRC
|_Iili ET XRCET Atomic Atormic ACK
L DETH T RETH ETY AETH ETH
The new ACK message format
RDET XRCET Atomic T/C Atomic ACK
H DETH H RETH ETH AETH AETH ETH
N , ' Segment Num (24bit) Last Finished PSN (24bit)
Last finished PSN  Segmentl left ~ Segment1 right Segment2 left ~ Segment2 right

Continuous Confirmation Section

Confirmed section 1

Confirmed section 2

Unconfirmed section

Unconfirmed section

Segment1 Left (24bit)

Segment1 Right (24bit)

Segment2 Left (24bit)

Segment2 Right (24bit)

Example of T/C AETH message format




The values and meanings of each segment in the 30-byte T/C AETH message format are as follows (for example):

* Segment Num : 24bit, the number of fragments included in this ACK message is

determined based on the size of T/C AETH, and the value ranges from 1 to 4; Segment Num Last Finished PSN
* Last Finished PSN : 24bit, the maximum data packet number that has been —{(Z4it (At
confirmed to have been received in the previous ACK message; Segment1 Left Segment1 Right
* Segmentl Left : 24bit, the starting sequence number of the first data packet of this (241Tt) (22tit)
ACK that was confirmed to have been received; ’Sﬁef_:]"r.rl\entz Left ieg rTl\e:ntZ Right
\&=FUIL) (ZFOTC)

* Segmentl Right . 24bit, the sequence number indicating the end of the first data
packet received for this ACK confirmation;

* Segment2 Left : 24bit, the starting sequence number of the second data packet .
received for this ACK confirmation;

* Segment2 Right . 24bit, the end sequence number of the second data packet received
for this ACK confirmation.

The rules for the receiver to determine whether to re-send the data packets are as follows:

* If the Segment Num is not 1, then check the values of Last Finished PSN, Segment1 Left, Segment1 Right, Segment2 Left, Segment2 Right,
etc. Re-transmit the data packet numbers within the range of Segment1 Left - Last Finished PSN - 1 to Segment1 Left, Segment1 Right to
Segment? Left - Segment1 Right - 1. If there are more Segments, repeat this process for re-transmission.

* If Segment Num = 1 and Last Finished PSN = Segment1 Right = Maximum number of sent data packets, then no retransmission is required.

* If Segment Num = 1 and the Last Finished PSN = Segment1 Right, but this is less than the maximum number of the sent data packets, it
indicates that a tail packet loss has occurred. Therefore, data packets numbered from Segment1 Right + 1 to the maximum number need to be
retransmitted.



Thanks!



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8

