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Design and Implementation of a Web Security System using
a Chaos Cipher Algorithm
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ABSTRACT

In this paper, a new stream cipher algorithm based on the chaos theory is proposed and is applied to a Web security system. The Web
security system is composed of three parts © certificate authority (CA), Web client, and Web server. The Web client and server system include
a secure proxy client (SPC) and a secure management server (SMS), respectively, for data encryption and decryption between them. The
certificate is implemented based on X.509 and the RSA public key algorithm is utilized for key creation and distribution to certify both the client
and server. Once a connection 1s established between the client and server, outgoing and incoming data are encryvpted and decrypted, respectively,
using one of the three cipher algorithms : chaos, SEED, and DES. The proposed chaos algorithm outperforms the other two conventional
algorithms in processing time and complexity, Thus, the developed Web security system can be widely used in electronic commerce (EC) and
Internet bhanking.

FIE : Y2 2K Web security), F12A%E(Chaos), ABEMH(CA), SSL, 23(X-509)

1.M B go] T¥sHn ﬁaf:a AHEAE IE oA AlE S E A
e AR AR dA5 FobstAl Gl dEd Ed

i JEdle BHstz o Ao g wet § & WEF o) 6749 u}\:} of ov Hw® Zrlsvtu gl
(World Wide Web)& o] 83 HHAI~g ] 5o & AUHI] =&, ¢ 7128 ol&dt Gt &8 Au2vt
olFoixa glek 2719l fip, telnet, AW 59l 2 AR AEUG ol WA Axvle] S
Hyl S&Mula: Sy dEddon iAo, A EA e g2 Vg ow bdaa ¥k g
grFr So HepsArh /EEo) 7)Ee) AN L oA Furdt) ol ¢ MulAE AsE AHY A7

# o] wRe Gansguol gl An qdd 4% e ARE 2G o} 8 2A= 5
t A58 Ay 7iTrE1X5]5"§‘ NESEIRS R 0“ 055‘ = o } ) 10}0:1 ELO“ CH?_ - z.ﬂ EE%E}X]
43 oA Ea ey wg A7) ot ¢ 1 A, "R AA g, A=A A

9 8 8 el AR AR E O R s

MUEE! %%: mvrgcnfzf;a Axgots ol FAASA ALL o wel A E ] EHAHQ
Hitt 4 3 9 ETRI ARBEIV)EAFEY AAAGRBIA Y4 = » N .
=PRI 001 82 101, AALEHR © 20014 109 150 Z 9 gy gdad é— S #2E + Udo ygEgd 9

MEdE vtgez dA" TCP/IPE AH§3ta 7] HE



586 HEMTISR=8XIC M8-CH X5=(2001.10)

3 AR dFerd HAEAE Aradod diFEHL
ol oA 1& o] &3te] FetelAdES} AB] Alo]9
A FAAE 7] YaME § Bt ZREZ0
g wwk olyi} HE-(plaintext) WlolHlE - B33}
37 Y3t d3E]Ee] Pasdlth ¢ Ho EZIEFE &
& AZodr dAlx AAE duslstq AFste Wl

WAl 7hgd FA FES gE3stel Ruiz gl 2
o}, 3k SSL(Secure Socket Layer)[2]3} zro] §-&74 %3}
ENRARE AF Alold dszt AZFS HER AYsty
dzststz Wol glom, Al o] W] by e AL

5t Qleh §) EeboldES AW Aole] AT hHA
& #E] HEA e 13}010159} MW 7 2re AFEAMY
(Certificate Authority : CA)E £3dld &g = 33 of
Zastr} o w AMEEE dolge FHe] ¢
FA gAog M dE] AMEHI e
X509(3] 5 HAojct, 7] 71¥ke] § HE Alzgo
A EaolAdES} ) M2 QFo] FrE Fo
S B HdHoz deolEHg Fawtg v v
3} dmeES AHggd vy e daeFEe R vt
ZF del AgH D gl AoRE A Awd DES[4]7)
i, ol d AR Aoy FIAaAFAATA F
=3 Eiiﬁ?“’J(KISA)OﬂH %% 7}1%%& SEED[5]7} Sl
o} 3 thREY ARE HobA Ao M= RSA FHT) ¢
RS l%—o}oq 153 A4 7 g Fagh

B =RAME 71es o84 v|zste 7]E9 DES%
SEED ¢38 dngdEes dA# & e 7tex ¢5s
dugFEe MEste] o] ¢ BAA|LRe HEE G o

m]o F

i

= ARAS stes AEE FYSH slesHd 4AS
A Hm FAze] FAF FUD AHes A2HS
AgEE T AZRL BI17 Tbsste] wAENA e

2ol

NFE AAste] FRANTE B 5 vk d
712806,7). ¥ =M= 7]&e 719~ 45E A
ol ujste 213125 # HEedAM dgo] ¢ duds
& date] ¢ Zeho|dESH Anl Atole] HolH ¢ - H%
st A&t

2. 724 A58 AT F

2191 2

otz dxEFe AA Al vHA dEE AReR yHE
A= o - Bagsts AAHAA - % 3 717r 2
A7 dxdag Bag 717t L%

%011 —;_5‘7%“':——:‘ f} "
Gz guFols, AH= o
ulolE¢] dlo]E g A7 3

T T 4E dadEd AS

Do ore =
]
= )
O oM ;
n
o,
N
to
&

2 n

AT EAS A4 o ZANE olgad AUE B
$30 o FA712 olgdte tAANE AsANA B
& A} olW £A Wl A7 ol gae] & -
FAEY olEe] BREd tolHe RAYE e
#4 gke Btk ool Hy s 2oli Ay
s ol )

of % A7) Az BE wslw dolHE Ane: B
S 9w gualEa A% WARE Bae dolHE Az
e 254 95 gudFen Hid. dAs wﬂw b
E 593 dojHg 229

S e gmdzel wEolE de m o g
o) Bol7bn 2EY oy nUEe vae 27 gk
Aol F2 sk o W BE FEE o BE w9y
doltE Aelah] el F7to] Holee] £o] AAR
delg pEe S5y | @

MES 2xpt 4% 3 olFel voldi: Md 4 g
Aol Ak 2nd e dueFel #% oE o
- wc oy WA ol kel Hjo]fe
diolg & -l EA7E SAY 7HsAol
ot dolE delE e 4 9o} oA
Aol 2o 271 3 Bes A7k Aoks
; =E 0‘14 HIOIH

.W_E‘-HU

te |o

[d

O dr o
~

oo

E-

o Mo ox ¥ M uly F‘U

w4 oo

o)

o
32,

ol

X v

|o

2

moH

o 2

s

HT g

s “4
_H

jsi< Oy

o H

mlm ‘
it

o

}o{.

ol

ok

ol

K,

o,

o

N
=

o
A1)
to
> o
U 40
}o{:
(o
By
i)
\ﬂzl
o
ol
o
-
o Mo
=2
24
N
o
fo

_E
2
o

Ae] = o] kAol A 10147 ol e 2

®
o
o
)

2
o
_?(_
=
o
rl,),
b ‘—4
oX
i
-f

|
di

)
S
u&
4
fd
ics

1
il

o3 i
N
)
2]
ied
=l
12 pe o2 ok

o
4
=~ ojob N N o2
.
3]

ae tlo
ot

2
M b
g
o2
}O{l

4 ko ]
i)
5
o
02
fot
1o
fd
i)
N
1
ox
o
)
X

30
T

19903 Pecora®t Carroll& 543 F /49 st 22
7hed FAhe s Alage] AEE FEIFOAA LY W
of JEWATIE F& Fte A Ade) AEIF F O IEe A
"ol Nzoh AXEA HiE 7texe Fr5 dado]l A
g BASATRT]. o] @& ol &3t 1993d Coumo2t
Oppenheime  HA3 2ol M F FhQ A28 S o] §3}o]
o A% E dIsAZ £ AFE HWHTHEL o3&
T he A gl e oA AT Ko SHNTE
doj FAlstd st s AEE FER 2ol FEAMEI] o
Zoll HoM L ANEE Fopd £ Quke HPAA 2

1'

o%i



Aek Aol F& Fte | ago Az o] gtusE N E
u}o}. .]l an}\}-;]trl _’7‘ :/}5:_31)\}_5_21117} 7}_,‘C_L A&7} J.}O,]g]

1 Sl Aol Aol Fakel &4
s ge wa
9 bW (19 Db gk Aite] Ao A
sk sl e A9l Ahe ax 2He o8 oha
Hopne Aol bsarhs ool 0w
O Re: Ahers Mtz e v mAs prebe Hol
gk arE Aol 2 l ot Aol A e fhE gl A
Slol X3 kel o] 7he 2 Al gl ARBsh, e 2 A

AubARl 7p s Al

Bo A4S W ol8@ Aese BAa wow

S8 glos WU So oy el i P

uhglo] site] b @ Aot ol & eEal el
7]

Fof opehiizn gkl Alsglo] of

ol A
Ueh A g as ol g e txe dold ohual Al
ul

],

s

71 -

[e] =]
& st
-
ﬁ TP UIPA I — @——~—>
2= A
r as 84
il sy
Fal Falct
> the e orErE
=

22 K-72| MA|=E

K7 9b& Al2g] vhgo] 23k 794 Alxgle] 5]
35 o] &8k orF sl AlaEolnt ¢tFalis W] sl A
TR Ao NE Fd dgolg) @E bit vHe] e
Eote] s via, BEeks BUE s Az gt
S

A el S AA S A9 st 5]

A e s Age) wiE nEgs) orEize] wE Ak
A8 hit whelo] A Fate] dlojy] Wl Heldht
Tena sk fleke] Jhesnd WMAAY)Ir aiakele]
7kQ.22 Al awlo] qlofel sti she. 2T Al Alg &
o] WelE Aol dvl, F71gkr 9l

b dgsin w4 o7k Alaglg g8 Al
Woe gl deh W AEAT AF 4 kel W
§l5 Adstofol wh ol/IA keyel ol AFe] =9t
Lo oﬂ ofa AAsHl Aol b gen ik
keye] ziol7} zlojirt miela gkast dloly -2 1l
= 7}.9..*. Azl HE ~EY delo] Mgt o &

el G2E YUCiEs 0188 7 2ot Al2" 82 R T 587

of, HlE Y& 64 bitid AFEE F$ 839 Fle s A
2gle] A9 grle] wgo doly Hd& dFFATIER
AFE 71E [LH% round off oll&]glo] 3 ¥4 & 4 byte
A dzeprh vheshE 32 byte?] ¢t3 V) el o) F
o FIth 719] ol 82kl Ahes Alawle] AL 128 hit
7HA] Qb A e i AbgEt 5= k. aejri gtesE 01
g ok K astel ! FE= O 2L lES
7pAch

=
\‘1
o’;o

i

A
54

o 4H T

c ol A vhel: 32 byte(7he. A 2Ele] FRol u}
o del Witel by

aak W 2EY s WAow dold ¥y

] o

B3
o et qrwo] *—no] A8
o Q¥ E9) 217] : 956 bits
e Z# 0] AV 256 bits

Sobg A c orela) @AMl el obdl

[s)
* A84 : triple DES ¥ SEED¢] &% ol4}
ot ZItS s AAEE olfEtnE 2EY 4T tR
oF frAb
< W 0 8ak Y e Al o &
o ThF 4] ghRE ohdAlo] ERE

o 7] A ekaEl  7)E ol hitR U & AR
ghato) 7} 741#0{1
« 7] zlo} . 829l 7}9 24 ¢k ,]

227

= 128 hits

Shib met FE S 2 e

. A8 58 Related key attack ¥ 7]E}
34 el A e X ge

» known text attack, chosen text attackoll ¢F#

o K-79] ubz] &4
<t Ei ool ®igto]l A9 HE ol w49

Fofl e

719} Qhm v A A

DES9 ECB R=

o

on'f‘f’l{i‘f? =8 /\g A}
e 7t Al 2ElY] A o]st Agrhg ALE
co-processor A 7L vl b

Aol wrbsElal ¢eid FARloR= FAHXR

OJ‘ 2.
=]

FA A 3l <

7EQ 22 A& v



588 HENZIST=Z X C Mig-CH M5z (2001.10)

23 K-7 7t22A AlAd

K-7 &3 dag&e
olg@ ot o W
AA BT HHE SHEA

ol Q% gle o] FUsE
< 7texe ZdY FxE Wy

28& wE7] A8 AEEACh
asBE g o8 %A F Jlex *]’\5“01 715
HeA dgeo gl o slese F7)3 dye o
7He4de] 19951 Maritan¥} Banavarol 46}1 & A=
Ol 182 BYE T 7t Aladd FAI AL
SAlel ThekE F gle A~ Alxdle) FUIstETE AMIE
stk v o] HFE AMA LASE round
off errorell ]38 #A9& Pikovsky [10] Fo] W3 Ed o

(&3

mlo

BE @9e o 2@t den 5/89s ddo) &
ATS Kimlll) 5& ¥k & 15 e o g
Wolth 1 o)

o] g3kl 7L~ Al2~Elg FI18AT = o
& M g gt aA 2"l sl logistic mapd ©
fsto] Adislr)2 @ logistic mape 4 ()3} o] F
oj it

iy = Ax, (1—x,) o)

olef F& FeAA AW L ¥, =Ax, (1-4,)0 2
F I ANAYE E7)E A WES
22 axb BA dE S 9RdA gy

A48 A%ed, 289 F AL thew o] Foixin,

Znr1 = Ax, (1—x,) + 7, (2)
s =A%, (1-%",) + 7, (3

A A Maritan Banavar & 459 & o= H3
o aeleg W £, 07 1 Alejy golil i v, &
03 g Abole] greor Folddi 3td F 1A 2HE
o WdHe] duwse Wt 4, & o, = g, 0tk o] F
AL Mz FrlgEEd ¥ Hol 5713 HE e Kol
48 homomorphism& ¢}€3te] x,—»,_, = ay, 22 F1

) =4
Kui 1= 72 =AY, 1 Q2 FH x,= vy tay, X, =7, +

ay,1 7t 5ol g3 2ol "k

1t v, =Alay, tr, )1~ (ay, +r,. N+ r, 4

ay oyt r,=Alay ,tr,_ )1~ (ay,+7r,-1))+ 7, B

of HolA YW », & BEF AT UF o2 FHE
BEF WRolFal r, = B, 28 RAANA A/e=p 2 qA
A2l & o] Ao} Whitste AS W) At "oz 3
ata 1 olte] #& /A8 A3t modulus 15 &3t
e g o] At

Vo1 = lulay, + BE,-1) (01— (ay,+ BE,—1))imod 1l (6)

Yo =lulay ,+ B, 1)1—(ay 4+ B&,-1)) modl (7)

A £, & YU WgolnR £,02 B 4 Atk
9 % Hol BAgHE A% W) AL F 49w

58 AE y,—yv,=2z,°8 FA F A9 A= 4 Q)
Zo] ",
Zy1 = pa(1-28&,—2ay,) 2z, + pa’z} @)

4 (@ Mg wAg 4w Fhae Ho| doh 1w
ool 4 BE WA z, %o

E-2 blow-out bifurcationg

sk ez defd A g ol 7tex Moy &g
A

NER WAAsG dAEEE WEAE 1 Ao
Nrdge e Bad $4e Asd 4 oiAvse x
Aol @t o AesAxge Hes Axs 09 gol o)

$ ke 3 Alolg BiAHoE YEspIE &x 09
#oZ FEE dE Jdu Y2E AeAE Koyl itk
7te.28k 09 gholl wis- 7AgA gEse A& on-off T
dAoletar shizdl ofmf 02 o2 ¢ o] A
T Az YA " o] dAEAE dolMw o] F
A3 e A ALY WME o2 wtEE APBE FIe A
Azde Zutg o® FEsA Bk w1 W
A7k 00 He F Apesad A4} gene %
Fre s age] AHE MR ZopA Hof F F713vt 5
= Rolth o] HAbo] Ay|E ZAol HlR on-off HEA 9
AAZAAMNA FH laminar Zol7} F@3] dojx F ¥
o A7t 022 $Hshe o g9 A0 H o] 2UL v}

2 5 fteaNzgel A7 F7]8 He 2400 Holth

d5g WHE ol# o]2F gifdA FolxE= F g
TYE AR BAAE e $A7E Fu gE shyE
FAZNZ Fof thg o] FolAA ") WA W ¢,

3 2 ESAPN-

o2 4 AexNAYE HEAY $4 Fe
o WHA x, o AEE ofg BRAWH o A5k 4F
2 A% FLAE A FRAA A o] UFE 27 @&
of e 4 Aex A2UE HEAE 54 Hos A
s9e Aol 4 el AZH e JEE uo
$71% @0, 2gog ¢

T3 e Agde F ?}9_ A&ddo] F7)3 E w7t
A weert FA%C a3 F gl s Alxde] §7)3E
£ Alzbe] AntH (%—715}51—5 AZEE FE e ) $41

5o dolelE XORste £Alstt), o]



o F 719~ AlAElo] BlE His 7
ol Ageh whe] AR syt

= 51_5;{;}‘; 740]1:]- Jreivh AL 7 s Al

$718hE @ Aol B3 T FA e

[e]
Aot e QAsm FA

g vl Hes dole s % 4

i
ol
e
o

3 s
= U
hifx

o o
ol
i3
rio

o]
2
-
(B
4>

ol gatel 5787t

T-g}iz.‘ﬁ Aolth, B3| o

Ast A Ae

fob b joie N
-
N
alee
I
[
2l
A

R
it
o
|

i

}o‘:
1o
o
4
ﬁ. i
ﬂir

2 %3 e dolHel dast Wy
K79l shesh wsh eegael asa 1049
AzRg Az Fol Mustaz doh Ay

=3 4z F-gel sidsle sten A]-

Kpar =l a@x, (1 —x,w,)+ byw,(1 —x,)+c v,w, mod]l

Vo1 =lasv, (1=, + byp,(1=y,)Fcax,p,] mod 1

2o =layz,(1—2,) + byq,(1—2,) + cyu,r,y,| modl
Uppr=taqu,(} +u) + b7, (1—u,)+ ¢sp,q, mod 1
e =lasr, (1—=2,)p 7+ bss,(1—0v,)2,+csu
we=lagw,(1—w,)+ sx,(1—7r,2,)+csu
Vorr =lap, (1 +p,)+b:y,(1 —p,)+cru,p,l mod |

dpi1=laya {1 =q,)a,tbyz,(1—p,)+tcsy,pal mod |

Nox
|
)
by
w
o
X
5
i
)
N

N
i
2
=
™
o
<
=
i
S
&

P,=ap,—B& . s—7v, Qu= aqg,—

A7)M sk g §7IEHE §lke] Ao
gt o] Aol 1Ae oW 27 goldE 5 )
2ol F7shEE ARhE vE] 7] a4 EJ&&}E}». =
sl ’.‘lft%—%

gokut o AlZE Holliz 2

glol delyE Hdd 5 Uk =

g

h, oral arelrs
] smg 38l AlsmElo] iz
LheE o] sbe] M TR

Addol 2 s ekt
e
K

. l *1 Maritanz}

Banavar®] W o wag 7t A8 HEAI7|H g9 4
Uhg b olgit

X =la X, (1= X, W)+ b W,(1—X,)+c;V,W,+ 8¢, | modl (10)
Vo= las Y, (1= V)+b,P(1 =Y )+ o X, Pyt 8,8, 5l mod 1

2y =layZ,(1=Z,)+b3Q,(1—Z,)+csU,R,Y,+83&, sl mod 1
wy =ha U0+ U b RO~ U) e, P@,+8,&,  mod 1

Va1 =las V(1= Z PR+ 058,(1— V,)Z,+ cqU,Su+ 838, s mod 1
W, =lasW,(1— W)+ b, X,(1- R, Z) +csU,Qu+ 658, mod 1
por=larPy (14 P)+b:V,(1-P)+c;U,P,+8:&, I mod 1
Gn1=1a:Q, 1 —Q)Q,+bsZ, (1 —P,)+cyY,P,+68,&, sl mod |

W A R oo AlARE 27 gl #AIgle]
F718 fich neja o] Ao] e nE o] % GE ALY
ol K-7 & Q};1a1~ | F o skt o] AoA
F - AL Yl Aol WA x,, Ve Za Un Un
War ba .2 87 WFolL) OlHE FA B e kn-
own text attack¥ chosen text attackell s <bda)=|
WoAezAl 3 w) WA Al ZAag 5] 918
49 6-bityr ek o0 the A9 32-bitdh st ste] ARR
ahaL, v bitss HHFE AR v g whEE A
% 98 vk 879 ®EvE hmg F - galel 2elA

Y3 gbE el otz of wigol Adel oA AH
1

o
ol

.w
o

ogls A @M a, b oo, 800 2 870 AlEvt
A7lizdl o] Algar K7 &% Alagle] key® 2204 #H
o} Lo 7 7k *l zelo] FVIgE e F 7
Q.22 Nzagle] Aot dRjstejopet 7hssty] atoltt, 1
gk 719 40 HU)8 o)Ro A IE T A Al AaEe) Ag7)

Zirolehln ¥l A9 F 7t~ AlAEE attractor bubb-

el A7IA HH, o

AL 1H3 dAAFE A Yt o] A xqj_ 2
wol &9} keyot 43 Aolvt FropAw
of &4 g4 2 4 A uAR A sﬂ‘%. 01 %
< ] gste] key A4 W 2
ghob 3t} key AA WL AF grol dASHE Hrsst
A7 HEEvE st Hug Asgol keyrt 9 o
714 128-bit AolE F - FAY BF AT o §
o4& wCpd Hste] 32749 32-bit s
Alzglell A o] RS zbzy 4R ubto] ﬂl 2 A Hoh
oAl zgo) M= 128-bitE 4-bit¥ shiftA] A A9 32-bit
Hg Foted ofAE HER v A& A2El9 keyE A}

&8H3i

ling®h 2] on off intermittency(7F&A)

e
o..1
ﬁ——‘
o
g°)
7

rlo

GFoshz FEAFH NE Y uAse vE 2



580 FExe|Selz &R C M8-CH X5=(2001.10)

Egd XOR & A4bE ol &ste] dasizln $ale o
4 gkt GE RS tste] £481A A o] A4S AEA
= =T GRS o & glou 743 A9 6-hite) 7t
modulus®} A e #Ha=d Bad 3 bite e & F
°1°“ 7 gkl AsE e S Ak mekd K7e o
ikls 1 of fr} 1o £4& of&d dolEe) ¢
Sa9 wHe FAHLE o 2

?"? e 2edE double 9 49 64bit, real
ol 7§ 32bitE AMEUE YA double el H$ A
A bit¥s parity bite[tF 2] [2bitiz A4 bit ©J3l, real
el ZA$i= 31 A biti= parity bit o9, el 8bitiz
A4 bit ]‘:}. “reivh e sle] 2holi= bity: AFH o|st
o] g0l B parityd AF PES 20)A Ggivh ES
FFQ 22 Almgle] At A 2oz F7F Ago]lmE dlol
Hol # RES whE¥AE stojof sty HFEH T
Foll whel round-off Mol vhEth oo o 2
Slolopstm iz viA| 9 bytess Y& AlAglol Al A H b
& MEF stodop@r}t whEbA real ¥l S & Bl
Faist = ol dolE el 9hE i Ybyteo]lil double &
- 5 byteZt ®ch double ¥el %2 st z+
40bite] A& o8t HIE AEglo] WAl ¥z
HlE 2~Egd A9 6bittr attractor bubbling &4
sty oaske] A e E b v A] 32bite] o
B stream$ bit ¢ E XOR% 2 A& ol&3he] Yol
HE GE A7t 7|4 My shti

rE otk

r

oﬁ

¢

of

s
o:; -lo

73

[‘E

2=
s

o

st & o gl
= obit 4 32bite] R BA W A4 fe] oA
870l 256hiti: A M Al F dv = FA WMF
of A7k 47fol wHRle] dmEAZA iz HolE g

o ¢
bit 44 128bit7F #eh A= el HelEi= 458 bhit
FE HMFY NEet RELT
olel Hlfl¥v} s W
AvtER 1 A7E WA F 9l *J lo] 2
1 dojele] ¢tEshis 919 e ANS W AN gt

o S,

25 K-7 ¥59 M
o 1o~ AAEL

o ot Wi Po] BiFHal, d% Brhven )
1

o] =T7P 0}‘3} unbreakable).
o N3 T ~EY tusl EF g EFE FAA A
=y
- B8 93 EA
Fhe s ANEe RELFA g BE bit Fok 28 o
ol¥] bit & tiste] Yz Az
g8 error7t HAEAE Z 7terilErt B

F

d

HE datel usan

o o ALEE B Bl oo F Rk

o 4t &7} whel SEEDo| Hls] AXEY R FEA

o keyi 7HoA 2R AFE ol §3a HeolH el
3o o) EhE keysh WA Abol 4EATL Gtk
A9l HAY FEA =W A7) ob A,

_%:
er
o
-
0
=~
M
L
=
2
o
Ny
—_

-\O EhDDﬂ ‘i’) she oF 25m) whE™ DES Hupiz oF 184
[R=Re

{ms}
8T
70
O k7
| O DES
W SEED
20
10
0 1

(J% 2) 255 4TRE &5 Hlm

dbik) (message-based) 2 A i |82 (channel -
hased) 5o ?\'_dta = vk HTTP ZREF JHAZ
oA MAR AAE dzslete] Agshs dAe] &7
Al o], Kerberossz]r PGP(Pretty Good Privacy)s°] Wi
4ol ojo]c}, o]i= HTTP AolA o &8 23 <tz
¥ A FHE hdstA dolHE dEshE He wHe
2 2 MIME el pFadvh g dapg-dola ¢t
a3y Aol wol AMgElaL 9l PGPe s19) CCI
(Common Client Interface) 71%& ©]8& WHE it o
Aol R g atEE RE B Mulx 7S A
SHE ¢ Beped SEoF rdsy] ke gash A
AAqE, AF 9 7 A F Hsy] feto] PGPE AHESH
T Ao R olE HaA HTTP &3, A2 HTML <3

71%& A7 o] ulEv]hEA (content -based),
1

_l

N

-

o

5

{n mlo



7 &4, ela CCL 7)) shaElojo} #ith,

G HTTP A0 el e s a9
A 4dh= Walo] wAlx] 7]uk wkA o] u} o} ubAl o )l )
W oge] HTTP 63 & §- 9l
WA AL B e X

CHE S8 ZREF os) s AR sraskeh
2o, SHTTP(Secure HTTP)[12]7} o] b
SHTTPi= 19043 EIT At A} il meh BRkesraia

woAbgE e slen, Uy, eE

P

A4 Feo) Bl g AERE A sl RSA Y] orEd
TP &g ol gste] Felo|EG A Ale]o] niulv] F8
dzslsiel WEgch SHTTPY: HTMLE $38h4 ?éi
AREEE = oodthr ddle] o 79 Hl”I‘I)?} R
of g7l wi-of SHTTPH A sk ) Aol nepe-a4%
ZofEsfor ghuks TS vpEI glomil 4 A9
S I SO LI A
w3, HTTP AE# TCPAP A% Atelo] RmoF A28
o e S Ayl vink wbAlojeln sy, A STty
F7 SSl(Secure Socket Layer)[2] ¥ TLS(Transport Lay-
er Security)[13] &o] vk &) YRt TREIR UG
Qe AAEE I 9is SSLY NetscapeAboll A 7Rukah szl
7wk} R EFA FEAFY TCHP A Alojo] B
oF AEE 713 HelE AHstar vk whebr SSL& ¢
S48 ohel FTP, TELNET %8 dubzel
Eon Ajes 2 oouls el 9uk
o) gzl M) 1F W FAEd TR
SSL Record®} SSI. Handshake®] * 7l
9 F%‘/ﬂ%ﬁfn \"-OW% ATh FoholELL A iz SSL
Handshake Z2EFE o]83to] gk Al ‘g9t AHES ota
daEiE, A7), AEM T ds seniyE FFsH)
sjm ol#gt A YRi= SSL Record EREFo|A wet
MUl 28 AT ) AgT)

SSLoof9fell §1 wob vjgw AL iz Wy Sl

THROD Y NSt § A el 25 st
An] Aeleslels 44 HAse) HebsAsl Auls i
Wi WE delRi sraseln HEashs BHeld ol

X

Z
O

M 7] HTTP Muie} Hepe4q48 e Abgsha
A3 Beks Arelete At o HE A ).
Z, HTTP request ¥ response A= 7} Hel$-xj9b #n
ooy dEE7) AH) R ZRgle] HiufAal qhE
oA RS oAl AW Bebe Al MuixA Q)
& Fah RUAA ik 2 At A o] 8 Al Eglol
g HRA ARG gt ow], ZEAL MB(SPC : Secure
Proxy berver)Q} A Aol Ed ](SMS : Secure Manage
ment Server) Abolol ¢ 3} ajdo] FAFW B el
N oAEE tes get G Es Fehe] Felold e

f0s

(S

22 Aot GIRiEE 0180 @ EoF AL 42 2 78 501

A8 Abole] dlelH & gh- H &zt shup

4. ¥ HotAlad HA

41 NAS M 7lE
®oian FESaR ks g wek AARe g

e WAV e,

e 7|55o] HTTP, ¢ Aul, § HepsAo] uigh ¥4 glol
r}-g bk sl

o Taith V)W A ExpH o AME vhwalol sl

o Z7 vike] §f Rebg AE-ghu)

o MS ¢l Alde] FHAALE AR S

o CA M= HEs g8k ofa MS 2l Adn 38
7o s CA Al Algsto] B dAtol Al Algahis AlA
gl QlEf#|o] 28 siHbghc),

o LI YAe M HEe w2y

42 AA" 2

ol el MAVF wit yddtaal shir § B Al
B2 S1EAMY(CA © Certificate  Authority), #eloldE A
226] 8 Web Aw) Alzgloi o] fejx giuh CA MMz
1220000] MS Accessi gHa8h olzajujo)m 8] Ajwja
= IS Muli ALE8ha t} “ebol ¢l Win 95/980] Al
g PColth ¢ AMul2E % g8z ) Awur ) Mnjag
Ayt od - g }Lf}-‘%ﬁ 5 MS2000 lEAH el <l
e fAste]l IEAE wolop sttt ¢ AlH AlAawlo) =
SMS7F ghaliv oL §§ FetelQlE Al zglel = SPC7E A A5
thozHzbe] sMseb SPC7E dAlyl ¢ Mueh §) dafojd
¥ afole VPNOI Aduol dastel dolg £ - F4E
A gk,
LHEFLY L ML]-,

L e 8 mek Al age) el Ey

DB

s

ALBAL el E

eyetel AE @

Web Aty

(28 3) ¥ 2ot Alajle] pME



592 d=ENelEsl=E X C M8-CH Mb5z(2001.10)

MS2000 ¢l & Aty

CA)

e

o
ol
x
fo
*a
>
[

[ Secure Proxy Client(SPC)

] Secure Management Server(SMS]

N
{ NHEEE ol u%ﬁﬁ e 1 ‘ AHEEE ol
Hiole &4 HOlE &2
y A
\ Aoaex 1 l u/28 Ml |
(O3 4) ¥ Eotr 2" HolE| SE2T
4.2.1 CA A4 g 2de Alaglol Ao Hg dAS BEES wi
AFAE JENATE Rebgo] Wox= WEL A 7 of stete Ardolrh. LA septt AFA B $27 ¢
Qi V)T Q1F F A FE uEe 98 AMgEE gt Het 7%g ATFY 5 QA Ak ¥, 9EME B
diolel Holth Q1FA: F71E a7 MA7E 7H o gl AF7| 8L AFFHEA AARAU g8 AdFB
ElEj&} ohdstAl At AZ71He] AFAel tAg A off &gk ¥i7lel AL Y BEss N B
g s AMERL, HFE EE Aulad g d5AME @ ojtt, 1F 7T MEH AFAE Fe&l FAIE HA o
e Aok b 9] AEEE dFAM F4e ITU-T Foll didsta AA dH WIS AFA A Fo] T
X509 54 Faol ofs Hofd X509 v3elth 19954 7158 7HRT ok (IF 49 MS2000 9EME(CA)E
A X509 oA HxE M2 o] ¢l&EM+= Windows ol E 2 AMWERY 9% 830 o AFMES W
2000 Q1FAM Jjwk TR A AMEEE BFE AFA I A, Hx, ALFEL, AFMES AFE7) 93 gAEy
Aolth X509 Q1FA = AZA 7L HFE= 7o} Oﬂ g Agsth CAv AFAE EPss AL 7)1 BES 9
ElEle] st AR, AFAH dg Hr, AZAE dFEE Foh=d ddoid AT FAEE wor Ao 952 CA
AZ71H(CAN et Mez Hurp 23 F4 AR bl A MFEn Avw BE Aol 7] vy #AAe] f&
o= olElE] ol&, =AY, FTAY LxelE 1S ID Eof stthiz A& BAFASHA =3, Tglste] CAZF Qe 3%
SFET 24 FEE dF Ju AFA ?3594 54 2 oA Nss By & 5 2
TE dgHEh AFEHEL 8 F2, Az 8 F4 ATA E9ZF CAS dud 5 7M JEE AHHEE
7t A9, A 59 2o dE ANE 33d 5 gl atat, %f‘%}x}g} wgate] M A=5e 11 AFA g
olfd F71HQ HolHE FALE AFAMe EA A T ML dEAML AfAdA siRHtE A CAYL
JEFHTE <E 1>& B AT ARE AFA Fue o RAgS omad. AR F 7ol AgMES @
2 Uehid, e O 5ol AFAMES BYIY CAE A3gd
OEL Adwy A% B39 & ol 7 d5EME 2
€ PRIV IN e wAFIE ETgEch arR a1 o) dEA e
) V3 Lol A Aed dolElE dudished AHEE 4 it
dE W 212F 44EE 0000 017C g AFAE 2g D9 CAY OxE Ax ¥
*zEE M MD5, RSA gioh. agory ofw AR 1 AFME FAEEA %3
ey At Certificate Server = AT o obe] A 9= AR LulEoi= Ao
e 3t 2001 79 262 E29 9% 5:15:53 HEE= Aot}
= 2003 1149 179 Had 2% 9:14:01
L5 o £
igx}sll%vﬂﬂ 5)48 0241 00C4 3795 650C 95DE A788 - 4.2.2 SMS
uragzte] Al ECE4 1677 068C BGB 4224 8ABC 6469 - SMS AEl 82zl Hels& Faudv] A 4
olele] ¢t - Hasg Y% oo ¢zg gus Md, Z=2
=X zF = ) ) -0 313
R e CER R EC T S U B on A
detdle o e ME o ANEA AdY WS g
g ok BE Ao oA dud BF TUE uE e 53 9 B33l doy A%v%
B AEME B8E 5 vk o] W BAw AL ASA ZoJERRE A4 dolHE Hizele Aud



i, A ERE HEd delHE ¢usiele 22
AF3,

~
i

2
im ofr
2 o

o t}okst ¢ts s duelE X
K7, DES, SEEDS} €& z‘?l FE Fate e A9
of fah daddFol o4F oF- % Vs A

o TR e A 7 (HTTP, TELNET, FTP %
L]"é‘ EREFE dYsta Adete] Zhge] H&d Het
OMEOﬂ e TRES YHE 7o)t oo wmE A
H2E Aedy

o A g 7iE
DBMSS dEste) Mu) @)z At DBMSE it
H3kr @1, 8 TraYe GUIE %39 H8E F

ATH

o A% dolHel da 2o Au A% R A s
Mool wudR AFREE Boel, Rayns 44
sha e 4 ek

4.2.3 SPC
SPCY ZatoldE SR EZFEnigo] HolHE Faw7
Ao dlo|E] S of - Bagste] SEEz1do] ke A

o gtas W HEst doly A%
Adolaiy dsd dolEl & gt salel Aol 4
crE) A BolHE Hanstol Hetol

715 (HTTP, TELNET, FTP %)
& Adse] 2o e Anag AT

1=
Hu
mhs

4.3.1 QVEAM EEAA

W seleleiest AME 43 0o ehas dolH
iAo ‘1011 CA *‘]tﬂoﬂ ) &lo} ol B whit HFO}_O]:
3ok Q1S A el ¢k dee) dape ohgat

D CAXMwo] %

2) CAM el olHA Al 8-y

3 CAMM I o3 a3¥ME § Mu/gluet-ajel HE
4) 4 Aul/giEerg e el AaE AMdE, %

QAME L

5 4 Au/fRag-Aeda CAMHE a9 F4719 2!
Z adAE A%

6 uwm:« 19 9l% 2N E Holste] AFA W

La
'u(‘o’ﬂ]ﬂ X r}>

RN Us YDAS

i

O1S6t & Eot AAH M4 5 78 503
CAMW T ¢ Aw/dEets-29 QF
1&:4 g DB A%

8) CAMH ¢ Mu/gleete e AEAE f MH/Y
Hap oo W

9) ¢ Asl/98eteAs CANHERE 4

apatel w7 of GA A

844 4R

FAE QEAME

AT Widel B B A 2k 2

o} A Afo]
A e

1‘»4 2 FEsg AbEete] WA Ad &
AAAE FRF b, bR B ALE Fael AR
wgeh ¢ M drh hd@ A fAsdsy] s o
FEE RSA e/ ¢hmsh dudFE ojgste AF
A7) wd e edsh, ) J@HMQ A
= AAE ol gsto] K72 nlEd 7] 95 e 8
Al ok (g S @ AlAle] FE s e,

B2loifE M

R

—

SPC 4

g g EE
F-_"'——wm%u—]i——* ¥ S
J . !

(28 5) ¢ 2ot AlLH S oy

(1] B)el AlAE EASE £AoR GehhE g
i 7t

1§ 2ab9-Ais SPCe Mul~ 8%

2) SPCH= sMsoﬂ AA8

3) SMSe] $tE NES 715 A4St SPCH HF

4) SMS+= ¢ *Moﬂ ST E

5) 8 Amis g Anjse] sigaks delA AlE

6) SMS9| ¢tE XuEE dY HlAE duslate dF
7) SPCY: $41% HIOML H-5alato] g HekeAel HE

4,39 Nz=8 Ax W Fedg
Explorer §§ Hb$-A oA L9t vy
g deetel [AAM5re [LAN 3)e HeEd g

A M) & el THA] Ao FAct X

EEe 1270013 el 4¢ LEUTG060)E

: $H HA e A |

1h- 4 7o ?w}:%?l HT

&ﬂtl- AMulel 49 SMSH

z}oﬂ elwk ol HTTP v Al

W, 7]% HTTP ZaeEFe fewWie

o (8 &4 %

_\ug;\:»



o
(e}
I
0x
HL
zt
o
JO+
rTr
Ho
bl
o
=
55
@)
H
=]
[y
H
NS
few)
<
S

T b s Boplone

a4 erole Bk 9 nasAe 9

o A pebie
- E»"L i BTN aa@ !mw lammw D amw Eo
Mul A A F5E F U TRyl s XEWHS “HE .- . D0 4| Ban meANs e -
20009 SEskE o] FAE=H o AIL Edd] X2O @ v /203237 141 165/adsocu/ABCASP
Aol WAAE ALstn AFHoR dolEHi: Hke XE eIE SEM Explorer &)
6000 & Bobel <bHd ¢ Au~E AFTst ATEA ol&cny [BEUR
E]t} (28 gL }\] 2o o] o c:7]_°] TEWEE L}E}LH 212480y S [E 1w
S A D s AT mEal s 2uzou  [SEEITED
NI =Y zx [TODEAE
= (LI [EEE
S2jolelE M =IAR(C) KR x| 2oimg asstaae
E-mailF 2 [kwsong@ice.tagjon.ac ki
4 Halex # A
Port # 5060 Port # 80 }
(3g 7) ERHA =4
Port # 2000
SMS M
SeC solEs o)
«
s oE oz 2§ -
: Port # 6000 i Logtype : Nolog
L | Crypt Type : DES

SMSIP  :203.237.141.210
(02 6) 8 Hot A2l ZE7F HE FEHS SMS Port : 80

SPC Port : 6000

Protocol Type : HTTP

SPCe] A AA x:] HE}TZM o] AAE A% TEMI 5060

123 aA3&y] el SMS9e

< A% EEE‘*_E 60009 & PEte], F Jje] TEZ

g BEteAA o TEMS 5060He WA gFsl
X

3l XEHT 60008 0.2 SMSol Al AEsta, SMSEF-E
YEWT 6000vloz Fild ¢gxstd wirAE Bsget
s e or s e
o ﬁL_.:\_ﬂng 5060‘?4_.0_1_ 4 E, -2 9 %%?%L}EM? ! (321 8) SMS oi2l o
Ak ZHEA Ao AAS vtad7M R F o] TES F
Fale] Z2A MBl2RE ZEHT 6000 R A"
33ty WAAE BEEslele] REME 0oz 9 A
AEsla, TEMS e R 3] AWEYE 48 dAA
2 or3gsle] LEWME 6000 oz SPCo A3} &
3, LEWST 200082 AMEstd A7 B, d48d F

5. Mladl AR

1y D FholAET AFE W) fjste] S Bl
+ S8 AA @S vl Folth o] AFA
A2 X509 BFe #8ste] AdHNeH ALEA o F, l
W, T4, emal T4 FE& ZFstar Avk

SMSE Adsto]l AbgAbg HAN=E PYsie] =
d 83 &2 micl wiyrh debdo ol e
1

o

A AARAAM 2adgE e sAEE A

0. i)
o] gAENAE= #H) MAHH 9= 21 Y, 438 & o] 715A 2o A4%E YeElzn s dags

N

= Aest A7t HAE HAAHE diolHE A4 o A&
L7 & FE2E (19 99 #2 paab sk W™ g] st %}I’—ﬂ%% et} 225 E
#7444 dadast veba, AbgArr "k #7484 AFe71g Pt ZREFES UERUH, Dest. Ser-
g 4 ol ver [P ¢ AYe P F4&E ‘/}E}LH‘J% Dest. Server Port

2]Z, SMS IP 24, TEWS, TRER 29 734
o, E

ol

rlo



¢} SMS Porti= 22§ AW el LEWME S SPC S48
u AbRET Ei vhebdc (Z1E 10)2SMSo] A

Z8 SPCel thgh 2ord E S vebd Folu)

203.237.141.210

[E3
£11203.237.141.210 04A|a5 548 F
4203.237.141.210 05A[37210%
£{203.237.141.210 05A|50 218 %

203.237.141.210
©1203.237.141.210
203.237.141.211
4203.237.141.211
203.237.141.21%
4 203.237.1401.211
i]e03.237.141.211

203.237,141.211
+{203.237.141.211
] 203.237.141.211
203.237.141.211
203.237.141.211
203.237.141.211
203.237.141.211
203.237.141.211
203.237.141.211
4263.237.141.211

207 227 141 211
. .

06A[07534F
06A{09 545 5
09A1I5FD2 X
09A|39E23F
08AI39226 %
03439729 %
09Al 2R 11 S
084{ 42253 F
09A[42 256 %
09542 F58 %
094146 F09F i
09A(46 210 %
09 4|46 F 125
BIAl46 214
09446 165
09A]46 2168:%
VS AIATENVTE

naitaTSEE

(38 10y SMS 203H

(2L 8)el SMS wgl ulspell 4 ALA BEE e o)
shd A glef#at SMS RIS tiefo] ofe] s Al
&hal, SPCel @42 vivheduh (C1gl 1D ello] ofol

PRE 2 % RS SRS d Lpehue s A

LhER Aol

(28 11) SMS E&0| olo|2 t+

gl Hapoldt Ajzawlo] Ao} iz SPCI 38
- AA AREARE sk Yo
QLR AR SRALAR dht Hobs- 4, SMS
o delel g gl oo 3t
Pgo) ghsesil g Hep 4iiig
Srelal g A E —‘5~6‘H‘r dzst wd
Hulg-Aieh §) Awghe] Fake o o]
Fael el uhel ¢ és‘a} wlo] obHel %

AEU AHE 4uel sdieh vl AR A 4k

of wrA L R /149) Witow vhbek 384t A

Azl

Zies Hes dNdlEE 0180 # Het Mol 24 2 7% 595

¥ al °M rejrh Qe Hle] A el Foll &85 WA

B Ee we noel BAGEE dAHL Ut ¥ i

ol A 4= 7}_94/: olsol ) xdhe] 7}E9 DESS SEED <
b bnu) e AT ¢ ool e YR ‘?}jza] &
& st o] E ] B e HEstadch oy A
Aol 7hes AEE AYshd FtesAl ddg 7R

rob EFOlE ghe s AlaElE AREEE

S50 FAEe] $AET FUT
\

e}
A 7he o tEa FuyRd JEe] vtes <hEE
obsllirel ws 1 161"“1‘- Sl Aol §-8t
R #omobAl g2 1 2000 79

s M SEstyS %L‘%OI‘?*_F‘?.*V:%*I WA Alaglo R
Aot ol S MW Al Age X500 Aol uleb AbgaE ol
Fobar IS E st 1S AL ksl feteldE
Alaghe So7lsh v g At dl A Azl A
ekt Aol B Ajagle) Eek Al Srelbo) A (SPO)E
Skl *I&%*IQI %L’WH](SMS)Q} AA HYste #ale 3y
L SMSE 9hE st xHL*oﬂ A AR A
tzatste] SpCoflAl AF gl o] 9fo] SMSiz
.;r.a] = ,kl 4’51;'\{,?3_,‘12 T2 LOG Heveg Aya
Rtzst afxlel J4H
IO]H“ Abatell gyl 2
sabol SPCH dvis]in SPCy o)
Pyl R %4%6‘"}04 SMS 2 dEeh, SMSY: o 1
wshstol §) MR oAEE. o, g apEE %L;}
2 SMSell A g ,a;s‘s}‘:'lo} SPCi #&E5 SPCi ol 4
sakate] flrepe-Hi Aty uer Felolddmg d
A4y gzl s 5ste] obAE dolEE A
A vk Ha), ® ?H—oﬂ Al rE g EekA 4
#ol IITTP # ol FTP, TELNET %9 Za
L delstel ghaal vlolel W o] hsEuy £, ¢
8 Ayl ofoleli: MEE W A}z SMSO] 37 AR
o A A auly) obmg e el wit a3 A)E
S Al vwly] okt ?1:.1181—:,_;. 7= Chaos, SEED,
DES ‘Gel ehag]d Mule] shgsith. SMSe vhEe 9
Amiie] ddede Hd ¢ dnd Fdsden zt
AAMH digh A el vhrstnE sk
WAl A e ghEeE A gl 1 200000 M A E
gl QoM s ofgd Alg4 Ee %Ee] PC ftitol
Aol NT vlgkel 1 Mute] d4 do]efo] g VPN
A AAE Ye obek diolE) N4E wERch AwNd
@ oRA gl ¢ Mo SAMAE Bale] Vel
o E AREAR ko] ) Moﬂ e 7 dNE §hof 9
EvtdlofAel ) webAaglo iz shge 5 oleh w3 ¢

A ofilet g ol A l%‘fliﬂ A3 ERP Al 2wl Wl




506 ZEXCISRI=EXC XM8-CH M5=(2001.10)

aEdel Alagel Helde de] &8E & & Ae=
At HE

o 2d

[1] J. Anderson et al., “Protocol and architecture for IP optical
networking,” Bell Labs Tech. J., Feb.-Mar. 1999.

[2] A. O. Freier, P. Karlton, and P. C. Kocher, “The SSL Proto-
col Version 3.0,” www.netscape.com/eng/ssl3, Nov. 1996.

[3] ITU-T Rec. X.509, Information technology-Open Systems
Interconnection-The Directory : Public-key and attribute
certificate frameworks, March. 2000.

[4] National Bureau of Standards, “Data Encryption Standard,”
FIPS Pub., 46, 1977.

[5] KISA, 128¥E &% 9758 ¢ e]F(SEED) /iy 2 24 R
LA}, 1998

[6] K. M. Coumo and A. V. Oppenheim, “ Robustness and Signal
Recovery in a Synchronized Chaotic System,” Int. J. Bifu-
rcation and Chaos, Vol.3, pp.1629-1638, 1993.

[7] L. Pecora and T. Carroll, “Synchronization in Chaotic Sys-
tems,” Phys. Rev. Lett, Vol.64, pp.821-823, 1990.

(8] K. M. Coumo and A. V. Oppenheim, “Circuit Implementation
of Synchronized Chaos with Applications to Communica-
tions,” Phys. Rev. Lett, Vol.71, pp.65-68, 1993.

[9) A. Maritan and J. Banavar, “Chaos, Noise, and Synch
ronization : Reply,” Phys. Rev. Lett, Vol.73, No.21, pp.2932,
1994.

[10] A. S. Pikovsky, “Chaos, Noise, and Synchronization : Co-
mment,” Phys. Rev. Lett, Vol.73, No.21, pp.2931, 1994.

[11] R. Rim, D. U. Hwang, 1. Kim and C. M. Kim, “Chaotic
transition of random dynamical systems and chaos syn-
chronization by common noises,” Phys. Rev. Lett, Vol. 85,
pp.2304-2307, 2000.

[12] E. Rescorla and A. Schiffman, The Secure HyperText
Transfer Protocol, RFC 2659, Aug. 1999.

{13} T. Dierks and C. Allen, “The TLS Protocol Version 1.0,”
IETF RFC 2246, JAN. 1999.

o 2

[=3

ro

e-mail . blee@dragon.taejon.ac kr

1985 MAista #A-E et £

1987d Ay st AzbgEta &4
(FEHAh

19931 elAl~ AGM it #7)F 83
94 (F3Hh

198713 ~1995 @754 A+

19959 ~E 4 Adisty HFHHRINTEE 2w

T Fob s AREMES A, e, YIES AR, GRID Bet

2 & ol
e-mail : chmkim@mail paichai.ac.kr
1982 A7 ASHAL 2] Shak(SHAL)
1983 AZoatr et 22t

CEERY
19854 Aelshan dhekel S sta
o] ghapAl)

19861 ~ @A wiAlstw gty we
19913 ~19923 CREOL, University of Central Florida, &2
1998 ~& A AR G AFAZ A, FEEA A
g
FAAEok: B, EE &, #olA, TEAY Ao, BAS R
Aol BE @A BEL olgd i AH =

2
™
g

2 =9

e-mail : dwyoon@dragon.taejon.ac.kr
1989 NS HAEA B3 E4Y

1992+ gFdfsta AAEN T8 E4
: )
19954 $gdstn AAEA TSR FY

19954 ~ 19974 S gt P RE e ALgat
1997 ~E A At HFHARTAFER 2us
20019 ~ @A AMAdwiolFH] AT

FAFof BAFA, o] 5F4A, UADEA A28

xH

e-mail : yychai@kmu.ac kr

1985 AU e AxEstd &4
(3t2h

1991 Oklahoma State Univ. Wj8hgd
Electrical Engr.(% 82 Ah)

19943 Oklahoma State Univ. ©h&-¢
Electrical Engr.(Z8teHAh)

1995 ~ 19973 A A=Ak

19983 ~ & A AEdsta WAEEe Fag

B o Y2 A F

721 & o
[== [ v o W

e-mail : hyungon@etri.re kr

19929 Fegsteistu WAy et shap

19949 Fo 3R AR T A}

19994 Fieti HAEe A

TE

199 ~AA FFHAFANATE HER

iE——% AAARRBTATEY
B3, Mobile I[P, AAA

¥

BAE O o] FFAAN ) %



