20034 87 BFT2EHICE % 40 % TCH & 8 %

#32003-40TC-8-4

HEHT 5& &S 13 /" TCP 3l datels

(Modified TCP Congestion Control Algorithm to Improve
Network Efficiency)

ZuH B, £ KkAk, gBE BRETT O HBMEAES

(Ji-Hyun Choi, Dae-Young Kim, Kwan-Woong Kim, Kyung-Taek Chung

and Byoung-Sil Chon)

2 o

2 =R FAUNESCWnd) ¢ RTT meied AHs] 388 Alolshs 7A€ TCP &3tle]
dye)Ee Aokt Ak dualEex] EANESE TCPO Al wel 44" RTTHSE Alolsle
S Eugicl =3 CWnd 3] WEEE Folx ARl $A48E A vESa 283 FHAE
4= ook AEHo) e a3 A3} AR duelEo] wiF o439 ESNZ K& V)& TCP <

FE|ERe 3 A 2t

Abstract

In this paper, we propose an modified TCP congestion control algorithm using estimated RTT
with congestion window parameter CWnd. Congestion window size is controlled with memorized
RTT value on the congestion status. It can avoid occurrence of frequent congestion and reduce
CWnd fluctuation. From simulation results, proposed algorithm shows great improvement on
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network efficiency and buffer utilization compared with original TCP algorithm.
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Fig. 1. Flow chart of TCP congestion control algorithm.
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Table 1. Initial simulation parameter.

Parameter Value
ATM switch type EPD
EPD threshold 400
Buffer size 500
Window Size 65,535 bytes
Retransmission Timer 50 msec
Maximum Segment Size B0 bytes
File size infinite(co)

= 2. UBR VC =}2}e]E]
Table 2. characteristics of the UBR VCs.

UBR VCs PCR Router-router delay
VC 1 (81 « S1%) | 51.84 Mbps 510/15/20 msec
VC 2 (52 « S2¢) | 51.84 Mbps | 5/10/15/20 msec
VC 3 (S3 < S3+) | 51.84 Mbps 5/10/15/20 msec
VC 4 (4 « S4=) | 51.84 Mbps 5/10/15/20 msec
VC 5 (S5 « S5+) | 51.84 Mbps 5/10/15/20 msec
VC 6 (56 < S6%) | 51.84 Mbps | 5/10/15/20 msec
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Fig. 7. Buffer status on 5ms delay of previous
algorithm.
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Fig. 10. Buffer status on 10ms delay of proposed
algorithm.
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Fig. 8. Buffer status on 5ms delay of proposed
algorithm.
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Fig. 9. Buffer status on 10ms delay of previous
algorithm.

(336)

Iy 11 71E gxElEy 2805 w3 Fol(delay =
20ms)

Fig. 11. Buffer status on 20ms delay of previous
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Table 3. Average buffer occupancy.

delay 7l & A <k
5 ms 2046249 363.2307
10 ms 1827859 3204337
15 ms 1374517 2041773
20 ms 102.9264 191.2083
3 169.4481 282.2625
Buffer efficiency
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38 13, HHY o]& 58
Fig. 13. Efficiency of buffer utilization.
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Table 4. Buffer efficiency.

delay 71 & Al ok Ak - 71&
5 ms 50.92% 72.65% 21.73%
10 ms 36.56% 64.00% 271.53%
15 ms 27.49% 20.84% 22.99%
20 ms 20.59% 38.24% 17.66%
3 33.89% 56.45% 22.56%
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Fig. 14. Packet drop rate.
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Table 5. packet drop rate.

delay 7] & Al <

5 ms 5,08739% 0.11568%
10 ms 2.22520% 0.10509%
15 ms 169941% 0.092129%
20 ms 112751% 0.07981%
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Fig. 15. Total TCP goodput.
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Table 6. Total TCP goodput.

delay 7] & A ok

5 ms 4 57T505E+07 468096E+07
10 ms 4.33674E+07 4.63727TEX07
15 ms 4.1345E+07 A5457T4EX07
20 ms 3HAI22E+(07 4 35044E+(07

B &% (Efficiency of TCP goodput)
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Fig. 16. Actual efficiency of TCP goodput.
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Table 7. Actual Effciency of each algorithm.
delay 7] & A <k Agk-71&
5ms 97.44639% 99,70210% 2.256571%
10 ms 92.371061% 97.77148% 5.40097%
15 ms 33.08306%% 96.82208% 8.73902%
20 ms 83.94610% 92.66229% 871619%
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