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ABSTRACT

Fast and accurate signature extraction is essential to improve the performance of the payload signature-based
traffic analysis methods. However the slow manual process in extracting signatures make difficult to deal with the
rapidly changing application in current Internet environment. Therefore, in this paper we propose a system
automatically generating signatures from ground-truth traffic data. In addition, we improve the efficiency of
signature extraction by recognizing the application protocol using a protocol filters and generating signatures
automatically according to the application-specific protocol contents. In order to verify the validity of the system
proposed in this paper, we compared the signatures automatically generated from our system with the signatures

manually created for a few popular applications.

I.M E £ B8R da] Sl vkt W] e

2 B 24 7S Ejdek] ARgstar glom, o]

lEdle] Whdsh A BN =S o]8sh= 582 Z sh}z ZEsNEe] 24 upal Al ke
7} JAHA FeArkar slek 5-8-2] Skl wh | B whle] o] 4w itk

Ef= o glo] 82 M2 Aol % FEZ/ME B upHe JANA[L]e] A=

2] Aol weh M= I 2oy 4 AT =3t Well-known Port7|ike] W91 =2 &2 1835}

A9lch webd WEND Belaks AN MENS © gg lxe] st Holck. wak wIE QA ZEE

# o] =S A (LI 9] AR 20100 % gl Al 24 A M A1 7|47 A191(20100020728) 2 2012 % &
1P YQO12RIAIA2007483)9) A5 o} Syl elpal
FA=} - wE st AFE AR v EY = #e] A4, iandyoy @korea.ac kr, 3]
WAAAL et AFEA R vEY 3 ] A4, tmskim@korea.ac.kr, FA13]
* e AFEA R} WEY = 2] 74, junsang_park@korea.ac.kr, 3]
=3 KICS2013-03-128, AR} 120134 39 74, FFE=w34dz) 120139 749 23

*

<]

615

www.dbpia.co.kr



LB 5HE] = 4] °13-08 Vol.38B No.08

FH & 5 ole S 7R AL sl S vEN =
oA Azl 742w de] A= Bk ] shue|t) 3t
ARE FEZEE] §-8 42 A w3l el
ahte] 3-8 whel IR EFS AMEH= S8 A
o A3t st} ] Passive FTP} 3o] ©hed L=
EZF dlol] & o] A XEE AFE 3k 8ol &
2 ukahy-S- ¥|sl7] 98l Well-known PortE 83}
_1:_04.8_ o]_/]_/] ¥EE /qu 3} 2= 01:: 7]1—0 xﬂ_’
e 88, thekRE ZREES dhte] S-8ellA] ol %
= e vt 3-8 5 “ﬂﬂH AR 25 2
&l daliA= =2 *@‘é% 213‘6}71 =tk ot
24 o]d IS FEela Br} e B4 s 3
B 37| 913 vhge] e AU A-E o] 83 Al
YA 7k sle]RE A wie] A O R o] 85
3 gl AR 7IRE A S EgiEe] 54
T o3l o2 7k A2 gAQl ofss
#Zo] #Ao] kg SA|RE =toll A Aljlele T
g &8 AT TEETS o83 S8l HelA=
S °134T A7 Ay
ﬂlc’l S I i Rl A i R =

<

dl
o

2E ol &
2 ol gl 54 g FE]
S48 AT F e AAR 4] @ F 4

el 3-89 AmlA EZF ol
Aeslo] $--2 A o]k solze )
HAE AEE SN T &5
5 nel) il =49 44 WY 3

7% \
o] *l:u%z%e A3 ‘}{— Zel| bt 2
e 7 AL Qlek Hol2= A
A g S50 ZREFS F
3w g $8o] &3, W3t 5o :
Eﬂﬂ Ho|2 = Alzaux 7k #A44e] gHAIH o]
Soll= Ersla ¥AET AFE SHelA
Xé_i zgsl7] ulell WS
2 750 A3 = gk
B =rolMe Hol 2 AlaRe] 5 3
g S FH3] S8 Z2EF 71% o]
2T Aaux g A AlmElE AljE slas) gk
ol =gk o|v] ARl clekdl Al A AlaElES
AR AHE = Qe she SflA e
ZIEZ AN FF 5E %ﬂ—% Z2eF IE
E 59 S5 & ol WS Al gk v

X
p
p
M

a
lo
¥
of
o
o o L

R
N
)
o
il
L
o O

oy
ol 0

JU
i
U
X
2o
~
i)

==

o HE 2= F ]ﬂ-‘/]ﬂ% T3l v A3k
¥ Edy 49 7]'%‘3—% AA] 3kar, ohekgt vy

= ‘Crﬂi 7153} 27
A et sole AlmA A4 e o
a A, 3o ol R AA A% A
A A z="lel i) Aol Awgic) 4& A= =
252 Peje] Agele} Tz da) Arigich 54
A= Aokt 2% A A 2EHe elgdAle =rs)
7] §18 A9 AE 71k s e R el
AR 2 G A7l vjsie] 71&gk

&

(=

re

II.

e

?.

AE3hE A sEE B F2 o9 RS
%1%+ Intrusion Detection System(IDS)el] AR8-%|¢]
Stek. Scheirer[2]9] dTellME o AlaHA S
23t wiHow ¢ O] ITEAH EXS =
Instruction code®} 72 HexZt= o]-&slo] 54 9
Z|(Break point)7} Wl w7lx] ofg] 71x] Lelo]
o 91%-$(Sliding-window) 72| &8 ARgale] H]
E e zol e WS At ok SRR )
o|2= AlYA A= B4 v|E A'ds 74
= Break point7} & 3}#] ¢Forz o] HPHS

2ol A8 ap] AEch webd o] WS 285
O:] D]—OT—’?S]- —‘QH .‘L_/H?ﬂ- 2= 011— Jﬂ 1 2T /\L—l]/]

2 A el Aljt =dck

TS Choi[3]¢] ATl =2 A%< 1:047?%
7HE 24 S AAEIl e AU AHE
2 F= #ofF 3= ¢AE 7 Slek 0131?5& e
AHE SH3P7] S8l o] =471l sol=
= AaYxE Al slal AlayAHE AHsew A
A4 & ode Alawls Ao sl9drh Mingjiang
Ye[5]¢] +=wolA= Singlee|2hs ©H$]e] AH ~E
S Aoslar Single®] A Hlms 2 ARLE
ol-g3le] FHF FT ~EHS FEI= AlYA
s = Al2ElE Aok Stk Cheng[6]9] =t
ol Ho|Z=E 337F2o] B|E(1bit, 4bit, 8bit) T
A2 AE F 2 eZAoA F v|E A 7
o FF H|E AFAE 2ol AaYAE 2839l
o} Szabo[7]9] E=iolAE B E=iels] AREEw
S Hlele QlEmigse] frdxl EA daE]E
71%3¢] sl LCS(Longest
Subsequence)®} F-AFgH 3E]e] Motif finding and
multiple sequence alignment 7]*{-S ©|-8 3}ick
LCS¢} v IAE 7P 2 ANERAE 2= 7P

Common

www.dbpia.co.kr



=/

dol2e AlauA A-e A Al2H

Automated Payload
Signature Gencration
System

—uTorrent, HTTP,HTTPS»| Frevious uTorrent.Si
studies

1lorrent. Si

Traffic of uTorrent Signature of uTorrent

Proposed

—uTorrent, HTTP,HTTPS >
system

uTorrent HTTP.Sig—>»

—uTorrent. HI'TPS.Sig—>

Fig. 1. Conceptual diagram of the automatic signature
generation of multi-protocol-based application

Sl i 1R e al o) w el vl
go o4 wele] NS 2% sk Aol &
e 25 ik 2 380 =y WsE B
Figure 12| uTorrent®] Ez|2] FAJ3} Zro]| sh}e]
ﬁ&cﬂlxﬁ uTorrent HTTP, HTTPS®} o] A= c}
£ ZRETe A8sh $80] 271 sk olek Al
6303—?6'11*% Xﬂ"&lﬂ W Al2UA 2SR Alzwle
g S8l Tkt ZREZS o8k S8l
A ekl T2 e Eiy BAS vusHH
oty sh}e] TR eFA whE Egom A9
& F AlTaUA S SR AlEaE Yl o]
3l T AE 2EHS zbol e S o]

oldd A5 7 ZEEZ| s WAy

Ex 549] Wizl we} 3E ~ESS] A
HErl Fo] 5o F2 &89 wAVF 2NE S
olom mgh vhby wlwr}l wlgh ZzeZo] 7]9]
=7} AR F= F FEe] woe wA)
ek wlebd B =tellAe old dHAlE SESP
S8l ZReZ ZJelg o843 =Y 1§9E §
& shte] SEelM HAEE vkl zeeE W
& ATUAE A AR ¢ sle delE=
Alx 2FsAA AlzEle Aok gk 2lE
A AlzElell o] AR Al el 54
Aol vl o Z2EF JEeE A4 g AL
Y& £°‘2iﬂ Alzle] elgAds AEslan Al
aUA FE o EdEs olekst ste] Ayl

FEe 1 5 ol Pee AN
. A|IaUXN KESMM A[AE

B AoAe Z2EE JE| 18 uHE
gk Ho]|Ze AlzA AREAA AlEES A0

S
=

)
& op

A|ksh= A|228l2 Figure 2014 Hojz|= ufe} 3ko]

5 50e) RER shlel TAUNE o

o by mzadE £ @ & glon 7

E_ﬂ'% EQZ'] = 0]_9_ sk /\ ]t‘.i :IL ﬂ ll 0]]-4_.
wEe| o]g3 8 92 ot 2k

AGT (Application Ground Truth):-5~8 A5=] A

FIG (Flow Type Grouping): 153 de]&S o83t

EfFe 75

® SGE (Signature Extractor):3~% ~EHS 2= 58 A
2UA F=

® FFS (Flow Filter by Signature):A|Z11]3 Wk Z2-9-
AA

r-Tm
o=
N

o0 _13 i

3.1. AGT (Application Ground Truth)

A)akg sk AR A e 452 9
gk A Ejgs sk BEelrk gEe 38
oA AR o Eelolriot S5 o]E2 Sl
27 gt} i =EellAE KU-MONelA] =315 ot
o] Eohy] Edfol ol Ak AU A 7 52
Eol| dx]%] TMA(Traffic Measurement Agent) =4
gooHE Bl S8ARE FAEke
TMS(Traffic Measurement Server)d¥S F=2 &
-5}0:11;}_[4] 1:1:’6]— /K]/\Eﬂ_/] E]—.Q_EE ]7] _ﬂgﬂ Eﬂ]
2 Bl sl A= 9}t Wireshark[8]“}
Microsoft Network Monitor[9]¢] EjZ ¥l
(peap,cap)= A|MEEE 3ot 24 elA AFE A
&) Ao chekst AFE A AlHE S Al
A RS o] gAY, FEAE ARE
PCap[10] 34" A|d3}7]| wiel] &84 Sl ol
o] gAI7E slck. cleket Exl ¥ule] X2 go]=
= AU A=A Al AEle] EX Efde] £
= 2 WAE g qlow] Al2Ele] g glo] 2
FAolek o]FA tiekgt fHS vl o R §-8-9 o]
5 R e EE5 AEE ek o] A
FTG, FFS, SGV ®ElA gl¥oz AMg=ich

™

3.2. FTG (Flow Type Grouping)

slo 2= A A AHF A AsslellA] 74 3
A mERA A Edee ATAs} avbge s
F=E Sl aEeR Ak 2w 3

617

www.dbpia.co.kr



= EA18F3) =F-#] *13-08 Vol.38B No.08

AGT
:Application Ground Truth

FTG
Flow Type Grouping

/ App.

/S nfo. /

SGE

Signature Extractor

SGV
Signature Verifier

FFS
Flow Filter by Signature

+/ T /| Ly 4
o | ig,r::*fﬁ,"irﬂej;‘,‘;‘;f‘ﬁ‘i Ti'g,fj V< ‘
Fig. 2. Automated Payload Signature Generation Framework Structure
At 1890) Aol wel sol=e A A5 Asde) ke AdET Qe Ak B A
A A= ‘%*:194 o= - 3 = 2i]lo] oy = = 7t ReR AHE A Sk o] Al
th 2 =ollA] Ak ZE2EF 7|ke] Hlo] 2= A AR R AU AS A o theke] Egee 43}
U S 9d) ooy e HbS o)L} 2 ol oz AR 3 A HE AT Ao A
Figure 33} o] & 5-8°] EHL 3~617e] 7 I st A4 1 B Alzke] 8 FA
05 RS ANEE Ik 7 B AR A SR ol of Al el e 34 A
3 B AF =4l A &ﬂ W 1~4nHAe] o 7 2 o) we mows e oA zLJJ} o).
9 GuiFe et ol A skiek @ g4 =2 e 9elE A4 ¢ 35 Lese] (Yo AHg
A5 EH¥S TCP<} UDP —E—E—,—E PR & = g tial] DES Ea) A2 A A BHE

TCP Z=Z--| FHS]-OJ] SSIP(Same Server IP Port),
PSD(Packet Size Distribution) 253 "S- 283}
o} m=gF SSIPIEEe] A IMTH)S EA Xk

Mi’l‘oﬂ ti3le] HTTP 2532 3}t skA|qt o]
"*47” dich sfefehe R Eeel 54 =
o] 7197} Al aHAE F= == A7) o)

‘“/}- w}a}/q B =foxs o] TS 6l Al &3}
3oL s~6AI] IS TR ES et A5
th F29 258 Al Z2EZS SAE A4
gk & Ao EH Fr] HEsla AlstE E
Hlo]~ELCS7]HFe] SGE(Signature Extractor)2] <l
HOoF ARE- 3l Q=S it oA A3kl

Ede] 259 ARATA-TIAA AAE AT A
B 58 ZREE AR A 2

1
L

Iy

o
?’_

+SSIP : Same Server IP Port

<+PSD : 1% & 2"¥ Packet Size Distribution
<Host : HTTP protocol host field

<URI : HTTP protocol URI 5Byte

<+Port : Server Port address

Fig. 3. Flow Grouping Diagram

3.3. SGE (Signature Extractor)
LCS el ke Edelor e 35 A

noEee 3% 918 wEolT LosTIe] 35

61

(o)

o] o BB A I oA T F= AL A
A LCS?| sl oR o] 85<= HlolEe] = 24 A
A Sele whEA| sigict ol Sl AlkEA
o] FAE AF SEE wheAd ForA WS B

g & % gk

m[ru

3.4. FFS (Flow Filter by Signature)
_‘?_%—"4 1= © 2 SGE(Signature Extractor)°l4]
H Alz1 A9} FTG(Flow Type Grouping)®] E
Efo]~E o]-83ltt SGEREoIA AAdE A
E?ﬂ'”"ﬂﬁ Al AE
3l = AA gt o]
SGEREZ} 7 AHS- §hewx] A
1154% ‘%‘i“‘l——' el A A R A
]1‘4?47} A4
2] A, o o /‘] mAs| 4% 3t 22901 =
A EA] 2 7FA] HHE- 28 3fod 3}%/] S-8ollA
Al ‘4 4—3——‘?— AR = oA 3t
= FA4e] glvk =E3F SGV REF §A AH8-3ted
ojg] A7} 5 i R

i—lb__ Ay |
AEle AlaUAE A7 & 5 s 3k

D
ot
i

a3le] 1E29%

L.UI:E
R

,141_2

&

<
T

3.5. SGV (Signature Verifiers)

o] HEL 9lojA] AFI ke wEIh we] &
o] ol AME A e] Fel HAL
olek. o2 91s) A Eaieln A5 A
ol &3] AE Az AE Bal ek 24 2 5
o]‘— _,AM _“%__1_11 = ;q]»:—?sl—r/]_

LEF8S 27 Flow count,

=

=
Eal

l

www.dbpia.co.kr



=/ Hel2E AlaYA AE A A2E

Packet count, Byte SizeZ AA| 3} WE-&=2 7]
gt} o] 5 E3l AT AlAe] HEe % gl &

T =S sl ARSAPE Al A 9] 8- AFE A
A AAA FA A & 5 slEs —s}gu}

IV. A|IOUXN XISMM AJAH

A2 ol shisl gel sk S 5
o] Tkt TR EE S Agals Fel W 7 9l
on ool wep Eaj 35 Al g oAl M)

Hpo R i & 5 ole MHL]Ee] AT = el
th o]=d Ad3telA ‘6}‘%«1 8otk Al AHE A
g o o ZRZEFS ARSIREAE Feskar o
o83l ZEREF 'ﬂ—éi &3 AU E st
2 A UA A Al 2mElellA] )3 %}%
Zlolc}. whebr] H Aol A= 2 =tellA] Akt A
o|2= AT1HA 2AREAA ZH) Y3l T8 %’4"%
ol 2 EZ Felo] Ao 4 A& vl i3 A
slazz} gk

Z2eF dele WiE ZEEIMHTTP, FIP,
SMTP, POP3S) #lo] #AE nlglog Zg2ez s
o]/ﬂ Zﬂ- /\ o]‘— H]—H—]% zq_c;]f; Ez_‘;@]r/]_ IR EF
Jel= 259 ZEFTG)F % E-E(SGE)°lA &
4 %Itk Figure 49} #reo] 7} gtER A =] o] ohg3}

Z¥o| 237kl EXRS- zk=t}

B e ox

O.m

)= hal

25 ZEFTG) A4He T2EeF <X 9=
o] EEALS e Ml 24E =5 3l
ov, FZF RESGEl A4 He Z2ET 54
A JtES] JHEAL FEaERS A8xow A4
371 13 el 248 25 olck

Protocol Recognition Part Protocol Feature Analysis Part

Protocol Filter Loader
Port Recognizer

L |

Y ‘
I Protocol Filter Loader ‘ L3 ‘

Keyword Extractor

i Candidate Payload Extractol

‘ Protocol Recognizer ‘ ‘

candi; date si gnatu re
eeeeeeee

Fig. 4. Configuration of Protocol Filter Parts

41. Z2EZ Q4

289 BEFTG) 0% o7 F297) o]
W ze gl ke Al E e whE Az
el ¢14] sfjo} s= 7lo] TR ES ¢l4] mlEo] A
olck. wh2 3y A&} QAS fsxe= EEZME Q14
9 sfol 2 Ak Q4 o[8A F /b 94T et

o] Ala3tr).

o7 5o ofe] Z2-9< ts}te] Figure 3
o] Bodx) = 3utA|9] SSIP 154 Ao wje} m
T ¥E HE JFRE o|FA Reld xE HIE

]—%—8]—01 Port Recognizer &= L2 EF " U3 ¥E
do| 53 wig) gk x e vy ZREF JEV}
= AT AR S Sl el ZREE HEE
Protocol Filter Loader’} ZE &F 3 2t ¥ &
©]8-3}¢ Protocol Recognizer+ |2 = AL &
3l Port Recognizer 7} QlA18F L 2Fo] Wh=X] t}/|
SHH & 3kqlskc) Port Recognizer ©f 2J3l <14]
=]A] &} Protocol Recognizer& 53t glA]o] Al
gk 735wk 1Al 98l Heol2 = s F]E oA

SE7) 7P e ERERe SARR SR
GRLiS

54 B4 gEE 35 RESGES dHS
A} %

H
A7l Aol %]

2 e

A3y OﬂfTLoﬂ/q AAEE AU 2 AA A A
dlol] osl =% AU HE wo B3] )
ZREZ afe] 719= Bl X3 slrk old
ANE B Y ZRESS AHshs TRl S
oA wiER o2 vepd 4 gl gl A 7}
A3 Q). o|ZA| F=ZH A 7Y EES
Sgo Az gl @ A% e #4 A
AadA FEel A = 4 Ak ol e
T2eg 54 34 dedis oest go] 2

TR EZO] Qlrlo] it EE-l| i3l Protocol
Filter Loader= 39 Z =23 IE|E Zcslv
Keyword Extractors 53 7|9=%5 <14 AJZlch
ZZ2EF 7|9= F <Keyword> = <Value> X
+ <Keyword> <Value> </Keyword> 2 7%
7HAL Sl BEe s 71H=et 3he Ee g
% dHo]EE& AAg}. ©o]%F Candidate Payload
ExtractorS £3] AA EdE = AUz Ay &
ol U2 s Al gk o]FA s wkEelAl
#E do]E2 nlEle® LCS 7[4k] Candidate
Signature Generator + % 7|9=F% Ze= Y
Jeo sl Fhell s =He s 3enEd
S8 FF 3] A% dHoE AR old A
< Candidate Signature Generator ¢ LCS AKXl &
A= A @E 23 SEe A% AT U

619

www.dbpia.co.kr



= EA18F3) =F-#] *13-08 Vol.38B No.08

deleE 248}t gown H= wAE I A
7] S8 Besht wd 719=E wEeR AluA
2 A He e WA ] e e dides
TE~ETY % &g d= 719=e} A =

AlauAE e deE 59

g slo] 2
F 29 W) olgAl AME AlAE 19EE

4
(

o
o rQL'

o\

:

_

Sl AauAel B A4S B9 @ - ok
s 7RIch old IAES HTTPEZREZ| 4§
3= 79 “User-Agent, GET, POST ¢} 22 Z&

pan

=3
EZ9] 7|9=r} AR AAEE 7S uAs
o] HTTPZRZEZS o431 of = $-g02 ¢ 1
rEe Al A Sl

-

V. o

I

% 5

0E!

7t

B Aol & =gellA Al selz= Aoy
A Jsle) ek 2l 18
oz FEq XA} RS Al At w)
oy =z E% e & 2453.3}04 A=) /q:]_\/]i:] A

Table 1. Traffic Trace of Ground Truth Generated by
AGT

Trace Set Time Size Size of Ground Truth App.
SET 1 13 Hour 35.2GB 1.11GB 127
SET 2 1 Day 90.9GB 1.19GB 155
SET 3 1 Day 82.1GB 919MB 165
SET 4 1 Day 56.8GB 898MB 151
5.1. Aged
A

13 e 7 7R ol AlTUA 5
F= AsFES vasp] s sAERNTE A
A AR 3tk AYR] B o] 8313,
,ﬂi .uJE‘] 24_9._ E.—s]— 7-Z /Kj ‘6]:/\]— /\1‘ _‘g:
9l el AZ4® KU-MONS %3 5o &
A% Efs ARSISIth Table 13 o] 4
" Egfge E 265GBo]"], AGT( Application
Ground Truth)y®2-E2] J#& o= Algs| = 4.2GB]
Az Efge Ak ol w8l AAE &
€2 AWAle 171 oF 150~1609171°] 88
Z 251709 3-89 AEAE A shock

=

)]

2. 735 FE MNIHA VS XS FE AlTHA
o] ¥ vt o3 F=H S-82 Aoy

620

Aot Ay F& " AlayAe] waE F3 A
753tk Table 29 5%

AA Ed EA A
AREE AT A E 74]0‘; ]rO]_«oﬂ 279l &
s mds waste] FE3 AlauA el
wil Al & B 115-,—01]/11 xﬂ/\]al— A 2Eo] E
g e Eo]AE 4-9—'6}0:] HE AYE A
IUAE vl otk E = AlauAe A
% 100%2] AlA = x}E oﬂ o3 A=
o o5 F=¥ AlzuA Rt

ok EARRARE e g 7}—6P A1) x% =

App M lly q Automatically d

Host: aion.plaync.co.kr Host:aion.plaync.co.kr

AION

login.plaync.co.kr login.plaync.com

~GET/cyphers/id/login?err=wrong
Host: cyphers.nexon.com | &targetUrl=*HTTP/1.1

Host:cyphers.nexon.com

user.cyphers.nexon.com user.cyphers.nexon.com

Cyphe | /Ajax/Default.aspx?_vb= ~GET/Ajax/Default.aspx?_vb=GetP

s GetPasswordHashKey& | asswordHashKey& cs=*HTTP/1.1
cs *.nexon.com*
Referer: Host:*cyphers*.co*

http://cyphers.nexon.com Referer:http://cyphers.nexon.com/

Host: authOl.nexon.com Host:authO1.nexon.com

Host: bns.plaync.co.kr Host:bns.plaync.com

Blade /common/support/loginLi | “GET/common/support/loginLib*H

& b TTP/1.1

Soul Host: static.plaync.co.kr Host: static.plaync.co.kr
bnslauncher.plaync.com bnslauncher.plaync.com

53. AFs £ A|OYX VS ZE2EE T X

o] A¥L AdgdTellA AAF 2bs = Al
2o} B =follA] Aoyl L2 ex Je| 5 283 #}
= A /K]quq_q HZE &3 22 eZ Je|E A
43 Abs = A2 e Y E AR 2w R
= Fejo] elAS Hol7] $13F Agolrk Table 3-2>
Alokak Al=wlel] HTTP 2223 el e <88t At
= Al el A vlaE olck 3% Ase
el )3A 22 AHSElE WA nateons} ]
FAql pszQ‘O] utorrent®] 73-¢- A ZREZH
HTTPZ2 28 galslo] A4 o Q= AL
A A AE Ea ok 5k AW A7) F 88

X ;s::

www.dbpia.co.kr



=/

o2 AaUx A% A A 2H

Table 3. Signatures Generated by Automated Payload Signature Generation Framework
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