ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn
Journal of Software, Vol.18, No.7, July 2007, pp.1695-1704 http://www.jos.org.cn
DOI: 10.1360/j0s181695 Tel/Fax: +86-10-62562563
© 2007 by Journal of Software. All rights reserved.

*
TCP
12+ 1 3
1 )
X , 430074)
X : 430030)
X , 100080)

TCP Proxy for Satellite Network

ZENG Bin*#, LI Zhi-Tang", XU Fan-Jiang®

Y(School of Computer, Huazhong University of Science and Technology, Wuhan 430074, China)
(Department of Management, Navel University of Engineering, Wuhan 430030, China)
3(Institute of Software, The Chinese Academy of Sciences, Beijing 100080, China)

+ Corresponding author: Phn: +86-27-62481088, E-mail: trueice@public.wh.hb.cn

Zeng B, Li ZT, Xu FJ. TCP proxy for satellite network. Journal of Software, 2007,18(7):1695-1704.
http://www.jos.org.cn/1000-9825/18/1695.htm

Abstract: When used with satellite links, traditional TCP suffers from a number of performance problems,
especially for higher propagation delay, bit error rate, asymmetrical bandwidth and signal attenuation due to rain. A
new active proxy without breaking TCP semantic is proposed to improve TCP performance of satellite network. The
congestion control algorithm in the proxy sets the window size according to the measurement information on
bandwidth changes from the two probe packet pairs with different priorities. A stability analysis of the hybrid proxy
system is performed. The loss recovery based on selective negative acknowledgement (SNACK) can work even if
the clocks is not synchronized. The results demonstrate that proxy in combination with SNACK allows TCPto fully
exploit the possible throughput of the satellite network.
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22

BDP ,TCP

SOCKET ,
1O ART T ax® Brax- 4q )

/* CONNECTION */
Send two probe packet pairs of different priority with rate rpygpe,
If (PROBE_ACK_RECV) OR (DATA_ACK_RECV)
/* Congestion Decision*, N, denotes the subset formed by active connections of the proxy/
For (split-conn:ieNy)
If (5<8)
[* Decrease rwnd*/
dwndi=—1*MSS;
Else If (4<5<8,)
/* Adjust rwnd*/
dwndi=(c—f;)/n
ElseIf (8>68,)
[*Increase rwnd */

dwnd, = (Baw T+ ,)| 1-— ot

S
i=1
End If;
End If;
End For;
rwnd;+=dwnd;;
end if;
[* INTERMIT*/
If (NO_ACK_IN_Td)
For (split-conn:i e N,.) rwnd,=0; end for;
Transmit probe packet pairs;
If (PROBE_ACK_RECV) OR (DATA_ACK_RECV)
Goto CONNECTION;

Else
Goto INTERMIT;
End if
W(t) t ar o
,T=2x Tt Ty, Tp>>Trt
() =— )
T+q(t-T,-T,)/b

b ,T+q(t—Tb—Tf)/b RTT

© PEEREBEAD

Ox

4

http:/ www. jos. org. cn



1699

TCP
.- CWE-T) o W(E-T,)-bT-qt-T)
A= T b= e °= T Teqe-Tib ©)
1@ , aH(bT —bT )( ).
) W(t)=bT +q,.b , (5)
° _B'I:+qx—bT—q(t—T)
= =) ©
q =q,+bT—bT, (6)
© g -qt-T)
q(t)_T+q(t—T)/b'
T=T+q'/b ., (6)

. 1 -
q) =-=(at-T)-a).

—<1l<—=, Nyquist
2. . 2)

w(t) = —K(q(t—T, T, )~ ) -

. " ~ W(t-T;)-bT —q(t-T)
aw= T+qt-T)/b
w(t) =-k(q(t-T, - T¢)-a,)
q =0, W =bT+q,. T =T+q.b,
4(t) = W(th—Tf)_W* —(q(t —*T)—q*)
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W(t) :—k(q(t—Tb—Tf)—q*)
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i dt=(T"+q/bydi,
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