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Abstract In order to solve the problem of delay oscillation and empty window caused by the bottleneck bandwidth and round-trip
time(BBR) congestion control algorithm in the STARTUP phase due to not receiving the acknowledge character CACK) in the
campus network, the BBR unilateral adaptation algorithm is proposed. The algorithm only runs on the sender, and it is not re-
stricted by network protocols and upper-layer applications. By improving the weighting coefficient of the delay estimator.we de-
sign the instantaneous average deviation estimator of the delay and use the estimation result as the oscillation smoothing factor of
the delay estimator to improve the ability of the delay estimator to deal with severe delay jitter. To solve the inevitable empty win-
dow problem and sequence number wraparound as much as possible,a flow state machine and a STARTUP state machine are de-
signed at the sending end to maintain a high link throughput. According to the specific transmission situation, the traffic is divided
into 6 states:new,blocked, waiting, time_waiting, running , terminated,and according to the traffic feedback, the transmission per-
formance of the STARTUP stage is divided into 3 states: GOOD,NORMAL,BAD. Experimental results show that the improved
BBR has better transmission performance in the STARTUP phase than the original BBR algorithm and is better than the passive
congestion control algorithm (Reno, CUBIC) currently.
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Fig. 2 Simple diagram of campus shared data center
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Table 3 Fairness indicators
bandwidth/Gbit bbr bbr2
sum 20.3 21.6
stdev 0.382279 0.329312
median 1.37 1.47
avg 1.352533 1.4404
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Table 4 Transmission session information
packets Bytes/M packetsA-B bytes A-B/K packets B-A bytes B-A/M  duration
bbr 4391 47 1954 106 2437 47 12.069
bbr2 4615 47 2047 111 2568 47 8.2746
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Table 5 Data packet length statistics before and after modification
Packet I he bbr bbr2
acket Lengths bbr avg Percent/ % bbr2 avg Percent/ %
40~79 2111 54.61 45.54 2155 54.4 45.09
80~159 23 113.48 0.50 25 109. 28 0.52
160~319 15 257.07 0.32 17 251. 82 0. 36
320~639 34 502.91 0.73 10 517.1 0.21
640~1279 37 890. 89 0. 80 36 943. 56 0.75
1280~2559 368 1525.95 7.94 409 1520.73 8.56
2560~5119 181 3439.45 3.91 192 3390.73 4.02
5120 and greater 1866 25027.8 40. 26 1935 24079.55 40. 49
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Table 6 Fairness data of different algorithms
Ghbit Reno CUGIC bbr bbr2
stream 1 4. 88 5.01 4.04 4.75
stream 2 4,24 4.03 4. 36 7.3
stream 3 3.19 4.59 4.94 4.73
stream 4 3.45 5.35 4.17 5.69
stream 5 6.07 5.5 7.26 4.75
sum 21.8 24.5 24.8 27.2
stdev 1.0398 0.5343 1.1934 0.9978
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