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W OE SHEPFPOMKAELTRER®RK W HIEF S M L% (Data Center Networks, DCNs) i 1t J~ 3% M (Wide-Area Network,
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Cubic+ : Enhanced Cubic Congestion Control for Cross-datacenter Networks

LONG Tie, XIAO Fu,FAN Weibei, HE Xin and WANG Junchang

School of Computer Science,Nanjing University of Posts and Telecommunications, Nanjing 210003, China

Abstract Cross-datacenter networks connect data center networks(DCNs) across regions via wide-area networks(WANs) , sup-
porting distributed applications to deliver high-quality services. However,differences in buffer sizes and round-trip times between
DCNs and WANSs challenge the Cubic algorithm, leading to inaccurate rate reductions, high packet loss,and poor compatibility
with other algorithms. To address these challenges, this paper proposes Cubic+ ,an improved version of Cubic that adapts to dif-
ferent congestion patterns. Specifically,Cubic+ integrates delay, ECN(Explicit Congestion Notification) ,and packet loss signals.
Cubic+ adapts to shallow-buffered switch congestion by periodically emptying queues and quickly reduces packet backlogs for
deep-buffered routers. Large-scale NS3 simulations show Cubic+ reduces average flow completion time by up to 20. 77% and

99th percentile completion time by 15. 88% ,offering a high-throughput solution for cross-datacenter networks.

Keywords Datacenter networks,Congestion control, Throughput fairness. TCP transmission. Wide-area networks
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Data: NewComing ACK,RTTmin,RTTbase

Improve Cubic throughput

Result: New Congestion WindowSize
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1. ARTT_new=new_rtt—RTT_min;

2.ARTT=(1—a) * ARTT+a * ARTT _new;

3. LOSS_signal:loss indicated by Cubic;
ECN_signal:ecn indicated by Cubic;

4. if LOSS_signal then

5 Execute operation;

6 if ARTT>T_ high then

7. CWND=CWND #* newbeta;

8 else if ARTT<CT low and Loss << L then

9 CWND * = max(B8,1—ARTT RTT_base);

10.  else
11. Cubic
12. else

13. if 1ECN_signal and ARTT>Thigh then
14. CWND * =8+ max(8,1—ARTT/RTT _base) ;
15.  clse
16. Cubic
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