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Table. 1. Algorithm for Out-of-order problem

Remove all non-payload packets from the packet sequence
P(n) : n-th packet in a TCP flow

P(n).seq : n-th packet’s sequence nunmber

P(n).ack : n-th packet’s acknowledge nunmber

P(n).dir : n-th packet’s direction

P(n).len : n-th packet’s payload length

1 module Solution for the Out-of-order problem

2. Input: P(n)ina TCP Flow

3. find P(k) which P(k).dir == P(n).dir && biggestk in0 <=k <n
4. if(P(k).seq > P(n).sez) // out-of-order detect

5 {

6: find P(i) which P(i).dir == P(n) && P(i).seq < P(n).seq

7 find P(j) which P(j).dir == P(i) && smallest jin 0 <=j <k

8: for each P(m) from P(j-1) to P(i+1)

9: {

10: if(P(m).dir != P(n).dir && P(m).ack == P(n).seq + P(n).len)
11: put P(n) before P(m); end module;

12: if(P(m).dir != P(n).dir && P(m).ack < P(n).seq + P(n).len
13: put P(n) after P(m); end module;

14}

15:  put P(n) after P(i);

16: }

17: end module;
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Table. 2. Algorithm for Retransmission problem

Remove all non-payload packets from the packet sequence
P(n) : n-th packet in a TCP flow

P(n).seq : n-th packet’s sequence nunmber

P(n).ack : n-th packet’s acknowledge nunmber

P(n).dir : n-th packet’s direction

P(n).len : n-th packet’s payload length

module Solution for the Retransmission problem

Input : P(n) in a TCP Flow

find P(k) which P(k).dir ==

if( P(k).seq ==
Delete P(n);

else if( P(k).seq + P(k).len '=P(n).seq )
Delete P(n);

end module;

P(n).dir && biggest k in 0<=k < n;
P(n).seq ) // Retransmission
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Table. 3. Out-of-order, Retransmission, Repacketization rate in experimental traffic data

Flow Packet Byte
State
# % # % B %
Normal 1,496,192 98.53 5,162,799 97.72 | 3,147,074,560 98.08
(D Out-of-order 35 0.0023 665 0.0125 596,097 0.0185
(2 Retransmission 20,262 1.33 102,206 1.93 42,486,693 1.32
(@ Repacketization 1,896 0.12 17,116 0.0032 18,425,930 057
D+ @ 3 : . : : :
@+® 1226 0.08 - - - -
D+@+® 1 - - - - -
Total 1,518,385 - 5,282,786 - | 3,208,583,280 -
Table. 4. Result of experiment before resolve problems / after resolve problems
Total Analyzed
Application Flow Packet Byte
Flow Packet Byte
before after before after before after

skype 1,141 22K 8,593K 751 794 15K 16K 6,978K 7,400K
naverlive 1,218 | 22,421K | 18,159,291K 1,015 1,026 20,049K | 20,395K | 16,246821K | 16,537,135K
gomTV 981 826K 810,302K 701 702 745K 746K 732,854K 733,415K
xshell 403 64K 8,333K 389 388 63K 62K 8,130K 8,107K
teamviewer 485 231K 74,359K 426 431 196K 197K 62,835K 62,875K
nateon 299 103K 12,119K 272 273 102K 102K 11,682K 11,684K
dropbox 4,642 124K 66,631K 4,599 4,612 122K 123K 65,505K 65,774K
putty 266 27K 4,115K 261 262 27K 27K 4,080K 4,006K
outlook 4872 496K 261,193K 3,515 3,420 324K 321K 154,314K 154,029K
uTorrent 105,957 | 25,833K | 22,387609K | 73,338 | 70,388 21,039K | 21,996K | 18167867K | 19,184551K
Total 120,264 | 50,152K | 41,792549K | 85,267 82,296 42,686K | 43989K | 35461,070K | 36,769,071K
B A= 3 ol A Akt #HF GA FA, %32 = Age dugEss AP
W7 FE TAE st dadlsY Hdes ¥ AREgE Ey dlolEe] 83k Ao|rt. w7 o
] el T kA AP sk R odA 29 A BAlE 2R 1E 133%, R 7]1F 0.0125%,
N Add AneSE A4 el 485 wlolE J1E 00185 & AASAAG AL FH 2A
Ao dEd AxE Ay Ades Hrieg 7 oW = Z29 7)F 1.33%, A 7]E 1.93%, HlolE V)
A AP AE ol Y A7 &, A WY A T 1.32%E AAESY. AT EAle EES

71 0.12%,
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