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Abstract: With the aid of multipath transport protocols, a multi-homed host can transfer data through multiple
paths in parallel to improve goodput and robustness. However, the receiver has to deal with a large quantity of
out-of-order packets due to the discrepancy of paths in terms of bandwidth, delay and packet losses. Theoretical
analysis suggests that there are two approaches to reducing the memory overhead of caching out-of-order packets.
One is to minimize the quantity of packets backlogged in outgoing queues of senders, and another is to decrease the
packet sending rate. From the former, the study proposes a packet scheduling algorithm, named SOD (Scheduling
On Demand), which assigns packets to each path according to the free window size. From the latter, a simple flow
control method is proposed, which leverages the window feedback advertisement mechanism to limit the packet
sending rate. Experimental results show that compared with existing algorithms, SOD suffers from the lowest
memory overhead and obtains the highest goodput when receivers enable flow control. Additionally, SOD works
steadily in the cases of diverse simulation scenarios.
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Table 2 SOD algorithm
%2 SOD #Hik

Algorithm 1. SOD.
1 while True:
forsin
if s is broken down or has timed out:
Move all the packets in the outgoing queue of s to the input queue
continue
sws=min(cwnds,wing)
flights=nextTxs—highestAcks
if flights>=sws or backlogs>=(sws—flight):
continue
Move (sws—flights—backlogs) packets from the input queue to the outgoing queue of s
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Fig.3 The framework of packet assembling at receivers
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Table 3 Flow control method
*x3 WL

Algorithm 2. Flow control.
Subflow s receives a packet
seq=the sequence number of the received packet at connection level
if seq>nextExp:
if the ingoing queue of s is exhausted:
Move & packets from the ingoing queue of s to the output queue
else:
Keep the received packet staying at the ingoing queue of s
else if seq==nextExp:
9 Move the received packet from the ingoing queue of s to the output queue
10 nextExp=nextExp+1
11 Check other ingoing queues and move packets to output queue if needed
12 else:
13 Discard the received packet
14  Advertise the free size of the ingoing queue of s to the sender
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Scenario: (280,40,160) Scenario: (280 40 160)
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Fig.5 Length of the output queue, disabling flow control
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Fig.6 Cumulative distribution of the output queue length, disabling flow control
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