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ABSTRACT

In this paper, we proposed an enhanced TCP congestion control algorithm using RTT with congestion window parameter cwnd to
minimize the effect of TCP congestion. The proposed scheme could avoid the occurrence of frequent congestion and decrease the
delay caused by the recovery time and the using amount of switch buffer. Through the simulation, we showed that the proposed
scheme can acquire higher performance than the existing scheme. There are 22.56% improvement at the average using buffer
efficiency, and packet drop rate is 0.1% which is less than existing scheme,
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(3) Current RTT : &) $=Al5]&= RTT @& 9l
L& HEYAY A4S 3 Agd &
28 &9 TCPY Z &% e g 7Aoot}

1) AARAE A FAPYE AL
TCPSender_ReceivePacket(Packet)
current_RTT = PacketRTT:;
max_RTT = max{current RTT, max_RTT)
F$A&Zo28H A48 AAL D J2A A
£8 FAZNA AHYHozE FAUAYE BE
current RTT #& 48 #3¢ RTT @2
T4, A
congestion_RTTSt AA% elgdol & A
7] 9% max RTT 9A] 48 29 RTTS
vuste Hoighe g g

(2) Slow-start ZH<l 2%
if (current_RTT => cong_RTT)
keep cwnd
else increase cwnd, ssthresh normally
Slow-start 4#ME= $=409 €A RTT #&
Congestion_RTT # 3 vlmsted @< RTT 3
°] congestion AAlel RTT 3 ol4dd A%
cwnde) F7HE WA@Y %A ¢S He= V)

zo) gmeE o] Agad.

(3) Congestion avoidance #1¢l %
if (current RTT => cong_RTT)
keep cwnd
else increase cwnd, ssthresh normally

Slow~start?] 7329} v}a}7} R 2
Congestion_RTT7} dA¢ 49 RTT #rEoh
E H$T cwndE F7HA1

(4) Retransmit Timer out?] 3%
set ssthresh = 1, cwnd = 1
set state to congestion avoidance
Timer out'd Al congestion avoidance® A3
8}al ssthreshs} cwndE %713 84 Hv Y ESL
A 3& 4HE congestion avoidance® A& €t}

(5) Three duplicate ACK7} F41€l A%
cong_RTT = max_RTT;
max_RTT = 0;
reset max_RTT to base RTT
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state : TCP @49 Ae(SlowStart or Congestion
Avoidance)

cwnd  congestion window

ssthresh : slow start YA

/* TCPAA BAE w418 HE +/
TCPSender_ReceivePacket(Packet)
// RTTE 734
current_RTT = Packet RTT,
max_RTT = max(current_RTT, maxRTT);

// %7} SlowStart!
if(state == SlowStart)
{

[e]
A%

/* cong_ RTTHTH current RTT7F & A%
cwndE X grhe/
if (current_ RTT => cong_RTT)
keep cwnd; // cwnd& X
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else {
duplicate cwnd, ssthresh normally
if(cwnd => ssthresh) /* Congestion
AvoidanceZ 4] Heol #/
state = CongestionAvodance;

}
}
/* 2Fel7} CongestionAvoidanced] 74 */
else if(state == CongestionAvoidance)
{

/* cong RTTEY current RTT7F & 4%
cwndE 3 S/
if {(current RTT => cong_RTT)
keep cwnd

else increase cwnd by 1, ssthresh normally;
}
/x AAE go|wr 485 He v/

OnRetransmit TimerOut
ssthresh = 1;
cwnd = 1;

state = CongestionAvoidance;
Retransmit packet; /+ 449 #H7& AA%
2H Ack AEE

g} +/
/+*3¥ F S A4 +/
Three Duplicate Ack
cong_RTT = max RTT;
ssthresh = ssthresh/2;
cwnd = ssthresh;
max_RTT = 0
state = SlowStart;
Retransmit packet; //

// cong_RTT 784

&de #A A"F
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Fig. 1 Pseudocode of the proposed TCP congestion
control algorithm
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Table 1. Simulation parameter
Parameter Value
Cell discarding type in switch EPD
EPD threshold 400
Buffer size 500

Window Size 65,535 bytes

Retransmission Timer 50 msec
Maximum Segment Size 960 bytes
File size infinite(oo)
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Fig. 5 The transition of switch buffer of existing
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Table 2. Average buffer occupancy

delay 7l & A G
5ms 254.6249 363.2307
10ms 182.7859 320.4337
15ms 137.4517 254.1773
20ms 102.9264 191.2083
B 169.4481 282.2625
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Table 3. Buffer utilization efficiency

delay 71 & At RS
5ms 50.92% 72.65% 21.73%
10ms 36.56% 64.09% 27.53%
15ms 27.49% 50.84% 22.99%
20ms 20.59% 38.24% 17.65%
H 33.89% 56.45% 22.56%
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