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ABSTRACT

Abundant data has been generated over the internet as the arrival of information age. To share the
information, Wired, wireless network are required to transmit the data. Especially, In the wireless network which
is using mobile device based on battery, energy consumption is growing due to uploading, downloading the
abundant data on mobile device. In order to solve the problem, This paper addresses the protocol of the

modified TCP congestion control that is being used for the most network protocol to save energy.
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Table 1. The results of protocol basic setting

Variant loss(%) | throughput(Mbps) | duration(s)

TCP-Westwood 0 0.391248 22.0828

Yellow-Light

TCP 0 0.386824 22.3239
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Table 2. Main flow when cross flow is 16 o7l el Ee] 70%2 AFE-EA Hc
main | loss loss throughput duration(s) cross
rate(%) (Mbps) flow 3.2.2 MTU =Z7|e| &H
100 | 0 0 0.095199 84 16 MTU®| =7|& AAs] $1sl4 2% A7 2715
150 | 1 0.1 0.143044 56 16 600bytes = -1 £AlEo] o] A ® WAIE 4= 9l=
200 | 1 0.1 0.190659 42 16 s “*E*’i H2Ed) ®7]|2 gk 32~ T2
250 | 1 0.1 0.237336 34 16 o N5 207H AEZ AdAHsla MTUS| Z7]of w
300 | 1 0.1 0.285789 28 16 B &AES A A= o83 2k MTUS| =
350 | 1 0.1 0.331063 24 16 717}y A% Elt HZ1e] Z7)e} 7E 73Sl &4
400 | 6 0.6 0.334379 24 16 ol WFo] A ZFE = Al =Z7]e diste] o
= Ax oAkl gl 80| dAE AL gl
E 3. m3Es 2297 187 o o el 22$ & 5= ok o] & FailA EAEe] YA’ MTU =7]
Table 3. Main flow when cross flow is 18 = A 4= 9lrk =3k AejEe MTUS| =7]7) o=
xJonLolﬁO {_o]z ‘]_ _9_ o) HH
main | 1 loss throughput duration(s) Cross e _] gl 7l o 3 he BelaL slet F
AN IOSS T ate(%) (Mbps) AONSI fow o A mS)ollA2] AAE AHE3ha F VA E H]
100 | 0 0 0.095204 84 18 3 B MTU7} 2H8 7-$-oll & 3 oflf=]7} W]
150 | 1 0.1 0.14301 56 18 T o Ak ofifo] EH T ofuR|7} olx|
200 | 1 0.1 0.190659 42 18 Al A= A& el 4= gk wjeix, MTU2 37]
250 | 1 0.1 0.237336 34 18 7F ol AT F9 ouAe] £85 ¥ 5 7] o
300 | 1 0.1 0.285454 28 18
350 | 1 0.1 0.31806 25 18 3
400 | 52 52 0.316911 24 18 i FAN P
L/ N
/ -
E 4. Z22 2297120 o of sl 25  a
Table 4. Main flow when cross flow is 20 E 2
g1s
. loss throughput . Ccross 1
main | loss rate(%) (Mbps) duration(s) flow s
100 | 0 0 0.095174 84 20 o
700 B00 9500 1000 1100 1200 1300 1400 1500
150 | 1 0.1 0.142923 56 20 Bl
200 | 1 0.1 0.190643 4 20
J% 7. MTU Z7]¢l] & &5 v
250 1 0.1 0.237336 34 20 Fig. 7. Loss rate comparison for MTU size
300 | 1 0.1 0.285108 28 20
350 | 1 0.1 0.307456 26 20 0.508
0.507 \
. 0.506
400 | 77 | 77 0.306743 24 20 =t \\ / \\
= 0504 \ l "
“i 0.503 \
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Fig. 8. Throughput comparison for MTU size
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Table 5. Comparison for total amount of data

Packet size: 1040byte, transmitted data: 1000, cross
traffic=21

Received | Throughput Loss
packet(ea) (Mbps) rate(%)

Yellow-Light

TCP 910 0.301322 9
TCP-Westwood 897 0.295315 10.4
Packet size: 1040byte, transmitted data: 1000, cross
traffic=15
Ye“‘%g“igh‘ 999 0340404 | 0.1
TCP-Westwood 999 0.345485 0.1

E 6. HGFE olF Wel wE oA 4n] wiw
Table 6. Energy consumption for bandwidth

Modified bandwidth estimation

Throughpu| Loss | Consumed | Remained
t(Mbps) | rate(%) | energy(J) | energy(J)

Yellow-Li
ahe Tp | 0301322 | 910000924941/ 0.0990751
TCP-West| ) 95315 | 104 0.000957611]0.0990424
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Table 7. Energy consumption for suggestion

Remaining bandwidth capacity, waiting transmit a
packet

Throughpu| Loss | Consumed | Remained
t(Mbps) | rate(%) | energy(J) | energy(J)

Yellow-Li
0.294923 10.6  |0.000957429|0.0990426
ght TCP 5
TCP-West 0.295315 10.4 |0.000957611|0.0990424
wood
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Fig. 12. The remaining energy for cross flow in n5
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