SFRERE}FS] 2013WU L 2A|Z3}eRE U H 3

{sukanglee, queen26, tmskim}@korea.ac.kr

Solution of Out—-of-order and Retransmission problems for analysis Internet Traffic

Su-Kang Lee, Hyun—-Min An, and Myung-Sup Kim

Korea Univ.

& %
TAT JHYe wdor A EYA #eE fs EY deoly £4¢ FaAe] v 9l
o 2 E EdE dolEHE E48] A i EdEs AN 8-S BAT F Qlojok gk &
= BA487] A9 YHE F sl %ﬁ]@i EE FEHE AHEste]l B e 752 4 e,
ol#gt BAMRE Ul AMgste] ER37IolE TCP AlAolA #ASHE Out-of-order, Retrans m1ss1on ¥}
2o FAEES At B =R AE 7]1£9 Out-oforder, Retransmission 32 <12]5F2] A4S W43}
7] 98] M =2 Out-of-order, Retransmission 3| 2 &118]5S A ¢t3it},
.A = o 3 Felld= At dudEs wEew Add A
3% QEYe BIy theket olEY s|uk L& S ANt FoR 4 FoAE AE 2 FF Aol o
Aoz Qs EdFe] Bx dgaAn guh oy M AFIH
d3 HolA mTAR UESAY #HE s RS
T8k Ay HS TAAY SRS FAFT F oo 2.2 8
of st} Ef® BAMS o8 989 ©xsly] 9a 2 o A= Out-of-order, Retransmission TAYA] 7]E ]
HE 2 el BAAR Ed¥ Bauwple sjne A EHe W@ FAHE Ak, JdE dids Al
1% A% g, AE SA, 2Rl AR ABESE A A, _
|30 kARt S HAERE OdE ARREe] Ef9s Out-of-order = HZEo] 2] FAZE AXHA LT
B Shers G A W TP AAAA B S SUE ATVERE o5 SAALA Aald A7)
= Out-of-order ¢} Retransmission =4 ©] T}, ohd the EAR FHSAE FAS W ol 2t A7
N1E AT[eIAE shigels e Edee og =0l SEQ ACK W d sl A4 s wHew
ol BAES AL olF dAsy] 9@ dugse LA AT S A
Zﬂ/\]o]—O"D]— 7%= oo A% Awbo|q A3 A AHA Retransmission = H5¥ 7oA S /FE LASUA
k& Retransmission Z|Z ol w3 A A3 SEQ W& 9} A }\]7]—?} A= S EH_ZI—% N
ACK W37} wrx] 9= 28 wA st 712 01—?01]1\1 A 7 E= AHZEE Foto] AR wEexl Al

= Retransmission 77 0] WS 9@ Hol gAg 9z = AdEsE Aol
e x}ﬂa}OﬂE} o= W7 AL F o8z 93 HHo A 7 A 3K(repacketization)= 4

T2 3 2l
tﬂx—:q -,4 Retransmission E] o—,— ‘"—"12-] 7(4»:—5] _LHE']O]] 0}1\ ‘:}7‘] ﬁ%g— HH % Tﬂ Z A—]]:LDJE% ﬁ%é}'% Ho]—
= LF/E AAsH7] HAsiAolth stA WA dFH ) SEQ: 59120 | Capture point
A1 Sof WS AAEE HFe QAR D AL b Pl sive 36| [——

Ze] A717F AZ et A dnt weps] 71 BHE AL \ SEQ 70
skl AFE A F AT ofw Il Yo P | I
doige A AEEEA E1S A g3 Agsr] Wi |
o] SEQ W& 9 ACK 3117} mx] ok ol B =T @ Ack:2136 O [
= g BAE A, olE A f% daudF \-
SEQ : 59216
& Agkae, |
t size : T Rety,, L
o o 1o 2 i 775,
Eene deat ge w40 244 7] N
= Aol gE BARS BAs H2 Pds AL S [ R i
ACQK4:2308 <
Pkt size : 229 [
of EEL 2012 ARSI EM)S AU dRATAG ]
(2012R1A1A2007483) 2 2013 = FE(m| ) FZ et iye] Aoz ghar

o A ek 2} A o 7 1L 7 F 8 7] % 70 AR (2010-0020728) 2] A G wkol 5 1% 1. Retransmission 3| 71 2] A 3 7] 3}
TR

-553 -



FHLEAIES] 2013U T SA|E5EH T 3]

1% 1 & Retransmission ¥ % 2] A= 7l &k HL‘@’\] e
o HRI AHdEE AR A7 dEgAE AFE 1
71 Ao A= Retransmission 3
H R Uged AF ¥ sRs
21 W RS YA 2 A
Aut 3 9 Jﬂfu ACK W3 59278

E 9 & 59445 o] =&
1 o Zlo] A E ook
<l Retransmission ¥} %! 7}
SEQ, ACK W13 Z n]als}lo] o

fua

o= .CLDLJH 713,]. ]
Agelok gk,

>4 A, (% ofo 1O KL 3

P
( start >

Flow + Pkt /L>‘ Input Flow + Packet data }4*
‘ Compare Pre-stored Packets ‘

'
'

‘ Fix Out of order ‘

————=—_ Packet's size is same? __—
o ey

Save packets

,,7/—""&""'———4,,
<<,/r\rl\slast pac{(f ///N
W
( End

B
R
kit

a% 2. TCP Al el o) dE =t /A

1% 2 = Retransmission YAl A Z 3} o] A
He A4S SvkE S9uRe deste] At dary

Zo eAkot) dF ¢ugFS WS 2 E2 5
HolHE Y& oz nol QOut-of-order 9 Retransmission =
3l A3l Wy ol T} Pre-stored Packet & = -9-o o]u] A

Ao} 9l thE HES Jn|E}al Direction & % <]
AE s ofng.
Retransmission S d 2387 Hell WA Out-of-order & 3l
A3t} Out-of-order &= WaFo] ZoWHA WA A7dd w7
4 SEQ WlEwt} 135l 44w 719 SEQ Wl&7} 22
otk ol e HAE AZ v SEQ WE £o
2= QA Hste] &) 23t} Retransmission = H|o]E A gl
N SFE WAAUA AF A A SHAL
wx e A9 BASHA Hoh o] W Rl s
SEQ W&o} Waks ZHA Hu sde 7 T A
st #7177 o HAS AdEeA Ak
Retransmission ©] A3 Q&2 73} AAE5E o
) lE Nt dod £ ALe TP 420
5

- 554 -

3. 4% 4%

2 o= 2 FollA AlqkE daglFe] o] s A A
e Ae H7HE S8 Fugels] % EgEs
Ao s Adegrt. Ade AlgH EfT HolEE
2013 1 59 15 ¢ 13 A|HH 15 AWW F 2 A7k EF

3 dolE g AgaAT) dold & Fe ¥ 13 2k,
State Packet Flow Byte(MB)
Total 113,574,298 3,233,978 141,398.7MB
Normal 104,486,509 2,661,783 129,052MB

1. 4% delH

BoERdA AN dd duyEs uwEgoew shy
o

State Packet(%) Flow(%) Byte(MB)
Normal 90.18% 84.97% | 129,052MB
Out-of-order 7.73% 9.30% 12,338MB
Retransmission 2.45% 7.70% 5,125MB
Retransmission & Out-of-order 0.32% 2.13% 507MB
T2 A% W YHE A8 F A9 A
F 2 = TCP A9 o dEa AeE AA EdgF

x
7‘“10}04 A o] E A v &Y 7] dlolE ol
Out-of-order ¢} Retransmission €] A H]-&L Flow 7|52
2 9.3%, 7.70%, Packet 7] O & 7.73%, 2.45%°] ™ Byte =
 12,338MB, 5,125MB = 2FA8Fal Ak xFA s Q)
= oHES mrE] HolAw o= B g o)A
Ao S Hadrh

4. A8 9 FF FA
B w=Fo = TCP AlAe] o]
tal 7] ATl AA B A
718tk g
o]

B4 w4 NES 24}
e BAE A
3 AA AT oy
VEA A AYS
18 wyeel e

2 QZHY
$F AFARE B =LA A TCP A o

FED A2 AnelEe 48T RES BAY el

gl ANE dudEe endeldd PEus

25 AT QAN BUHY AN AY %

nelEe A8l Eep] s wEe doly Hely
P

A el de ReARS FASaA Bk

[1] +AR, HAE, FAA, AEA, "TCP A9 o]ds
Zro 2 Qg Ee 4] W E] sHAle} A e
KNOM Review, Vol. 15, No. 1, Dec. 2012, pp. 31-39.

[2] Ying-Dar Lina, Chun-Nan Lua, Yuan-Cheng Laib, Wei-Hao
Penga and Po-Ching Lina, "Application classification using
packet size distribution and port association" Proc. of the
Journal of Network and Computer Applications, In Press,
Corrected Proof, Available online, March, 20. 2009.



