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ABSTRACT

Recent studies have pointed out that existing high-speed TCP protocols have a severe unfairness and TCP
friendliness problem. As the congestion window achieved by a high-speed TCP connection can be quite large,
there is a strong possibility that the sender will transmit a large burst of packets. As such, the current
congestion control mechanisms of high-speed TCP can lead to bursty traffic flows in high speed networks, with
a negative impact on both TCP friendliness and RTT unfairness. The proposed solution to these problems is to
evenly space the data sent into the network over an entire round-trip time. Accordingly, the current paper
evaluates this approach with a high bandwidth-delay product network and shows that pacing offers better TCP
friendliness and fairness without degrading the bandwidth scalability.
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oF 300815 BojFEr) dlE E¢] 2.5Gbps A AR
A] 40ms, 240ms RTTE 7FA& STCPY] 8 7
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2ot =3 dEE $44 e ® F 29 3ol
HSTCP, BI-TCP= 3% olA dig- & 588
Agslr] "o, ¥ =Folr+e STCP”} high-speed
TCP Z2eE2 RAgslchy ek, STCPe pacing
£ AH43 A% BHL AEElslen pacingS M4
A W STCPRHE A% HIXE Hsld 133
c}.

1. HYZE 23y

High-speed TCP+= 7|2 TCP7} 2o 714 Wiy
25 93] g83l FIe HAS A ¢
st} Ald=glel kA high-speed TCPS] wHHF
AL pacing®] HE 45 v} fAHoE H
7ol & A% AFelch Aw A4S f3l] HE
Fze] HIZS siAAZF 40mse] RTTE 7HA
£ 2709 high-speed Z2%, Sydsr =t 404
long-lived TCP, 257H¢] small TCP, 223 ¥ Ezj
Hg o83t ¥WE Pz g% Wl ®E
gze] 82 ¥ 29 Atk ¥} o] HSTCP,
BI-TCP, STCP+ 2-F pacing®] A4 oo} IA$
o] 100%°ll 77 B3 B35& BFH, w2A 7|
£9] high-speed TCPE HHF & EAE o=
Az 7243 Aoz B 4 st} =% pacingd
high-speed TCP2] HZ o] 318 ZeHsIA
e AL & F Utk
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Pacing Aol o2 RTT TA 4L 9lsld
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3XA71e] 5 high-speed Z2-9-7F] & vlE F

E 2. 95 g3 g9 e nE 5d.

paced paced
HSTCP HSTCP BI-TCP BLTCP STCP
20Mbps | 93.59 93.98 | 96.28 | 96.48 | 96.01
100Mbps| 92.60 || 93.39 | 98.54 || 98.36 || 98.98
500Mbps| 97.93 | 97.77 [ 99.89 | 99.76 | 99.81
2.5Gbps || 99.98 | 99.94 || 99.97 [ 99.98 | 99.99
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