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ABSTRACT

RSVP was published as a resource reservation protocol to guarantee QoS for realtime applications in wired
network environments. As mobile application services in wireless network environments are more popular, QoS
guaranteeing problem becomes an important issue in mobile computing environments. Therefore, the researches
about cooperation between RSVP and Mobile IP supporting mobility in mobile computing environments are
activating today. In this paper, we propose I-MRSVP(Integrated-Mobile RSVP), a QoS guaranteed resource
reservation protocol supporting the integrated mobility in mobile computing environments. I-MRSVP protocol
supports the integrated mobility providing interoperability between Mobile IP-based macro cells and Cellular
IP-based micro cells. To minimize resource reservation overheads, it provides efficient resource reservation

functions by using the signal strength based predictive resource reservation scheme.
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Changes of signal strength in case (5)

(3™ 15) (5749 Az Al71¢] st

Notation Description
Reross cross_over router
R, normal intermedi router
Noreign foreign agent node
Niome home agent node
Nomovite mobile node
N» general nth_node
Niender RSVP sender node
Nreceiver RSVP receiver node
Mi ith
PATHpossive passive PATH message
RESVipassve passive RESV message
RESV prediciive Predictive RESV Request 2
RESV confirm Confirm RESV Request message
STpassive passive soft state
STuctive active soft state
C,,d," adjacent cell k
SET pvertapped set of cells in the overlapped area
SETyre set_of selected cells for pre-reservation
d, distance between Niobie & sender at t times
d.{,‘& distance difference between d; and dv.:
remained distance to cell edge
drandofy distance from transmitter to_handoff point
Linerval time interval for measuring signal strengths
dpre time_interval to pre-reservation
tremained time_interval_to_handoff
Erequired time interval required for pre-reservation
a path_loss rate, exponent value
] threshold value for cell decision
Vimobite velocity of mobile node
Peud) signal strength of current cell at t times
Pad'kL)d‘ jésnal strength of adjacent cell k at t times
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1. 2t8 ¢ngF

1) d9) == (N)7F WAA (M)E FAIS B

O M7t RESV prediciive) 785

B 2% 999 == Nuol RESVpredicive WIAIA
g FAE A9 xzo Ay duEFs dAjsh
Nnol Rcrossd 49 Nod passive A8 BRE d
olg{Hoj 2ol AAslL TS =8 PATHpassive
HAAE AEFTHE Nu©l Npreign©lZ ©lE ==7F
£AAY A$ N2 passive 2H ARE AAs}
3 O 2ER2 PATHpssive WARE Af3Th
NrOl Nioreign©l 3L ©1F ==7F 212171 obd #H$-
N2 M:E T ==o ZAgsit

(£ 2) Nl Rﬁsvpremmw% g 752

2] dmlE

switch (Na) {
€ase Feoss *
N, stores S Tpass/'l/e'.
N, sends PATHpassive 10 Nnsi’ break;
case Niyeign
/.f (Nmob/‘/e e Nsender) {
Nn SfOfES 570855/’1/8"
N, sends PA THpassive to Noers
} else
N forwards M; to Npers
break;
}

& M7t RESV predicive?] 735

E 32 999 == N9l RESVeomirm MAAZE

FAG A =9 A gaEFs ¢tk N,
O] Reross?] 7% N2 319 passive A ARE
dlolelwlo) 2o A A8l activeR H@sln 7)&
active AHl ARE 2R N, 7] ==
A9 N,o 34 passive A8 FEZ do[Ejuo]
20| AMEL] activeR AEE T ME S =
Zof Aggi}

(Jﬁl— 3) Nnol RESVcanfr % ¢ Jl} 76“?‘3]
2] dze

u{)l

switch (N.) {
€aseé Hewss -
N, finds the correspondent STacwe and Slpassies
N, changes STpassive 10 STacives
N, removes old STacive break’
default -
N, finds the correspondent STpassives
N, changes STpassire 10 STactives
N, forwards M; to Nu+i/ break;
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switch (N.) {

case Aeross V' Nroreign -
N, stores STpassier N sends RESVpassve 10 No-t/
break’

case HFp -
Ny Stores STpassive: No forwards M; (0 Nasi/
break;

& M7V RESV passive! 8%

X 5% g9 == Nyol RESVpassiue WA &
FAFE AS- weo] A dmdEs APk N,
O] Reross B RnOlAL Nforeigm_ A8 NoZ 3
Z passive AH HRE PaAstn MM g7
HHELS doksitt, B8] N,ol R.%
MiE o5 =9 dgdinh

O [=3
3G No

(3 5) Ny©} RESVpussveD TA318F 259
Az} da=iE

iF Ne € Ruoss V N € An V N, € Nforeign) {
Nn refreshes the correspondent STpassiver
Nn reserves the resources required in My
if N, € R
N, forwards M; to Nper’

2) olF =271 T3 AQd A9 3

o

(& 6) °1F =27k $3 Ao A
B9e A2 dnE

/* Refer to the signal strength based pre-reservation
algorithms. MN decides one or more target cells for

pre-reservation /

Nmab//e sends HES VDIE‘d/G[iVB to a// Nfore/'gn /h SE Tpre"

/* Refer to the Mobile IP registration process, RFC
2002. After hand-off, MN performs Mobile P

registration process */

Nomosie $6nas RESVeonim 10 Niwign 1 the entering cell;

E 6& ol x=7t S Aol AYs A9 o
T =9 XY LanHEE AL 015 e
RESVpredictive® SETpre’d2] 2T Njoreign 2l &
ot} PEQE o]F olF B Y A
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A gt e ooz mdunY

ANAol F£AHE NE A7 b&d 28 o
P.(d)= P (dy)—1alog(d) o))

t A -1 AF] A Ae] FAozHE
o]F xEZALY AgE vhgH Zol 7 F
At

Pd)-P.(d)

d=10 10a 2
_P(d)=P.(d )
d,.,=10 10a 3)

Weba (-1 ABolA t AFAX oF =}
5T Azt thedt 2e o,

dt&lij’;lzl di—d; | (4)
t Al ol k9 £ thgF A

dt,;——l
V oy =—— (5)

rabile ¢ interval

t Aol QA Ae Az A7s
wee Az 4o e ),

kS

P, d, = P,(dy)—10alog( d,) 6
d, = d_,— d, n

wehd, el Aol A Al ohgw gol ¥
ag + ok

P, d, "= P,(dy)—10alog(d,— d,) &

ARl HA) Ae] A5 A7)sh A% 4
71 ged 2ol MR axsee,

P d i) = P,( d hando/:/adj) (9)
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Ninobite handoff to Cadf
else {
if (Tord = Tord™" > 8)
Nipobite inserts Cag to SET e/
else
Nimosite inserts Cag and Cad’
to SETprer

SETouerlappedoﬂ %‘%% )Q. % /\\_]_ji kﬂ7]7]' 7]'Xo¥

398

AE Ao As AZI7E @A Ao AZ A7) 2ot
2 AT olF =Ex T JF AR d=oxdt
A Aol AT AI7T BT 2 Af F OF 29
& AL ok AF AT A7 Q B F A4
$ olF =2 AZ A7 2 dH AT SETpe.
of ST & A dof AR AT AE Q
Bt 34 % 4¢ F 9 A& BF SET,l

=X SETpedl 558 94 A4S Wz 9%

% o

AHA olF AEY VAN B olEA
A Y3= QoS 248 I-MRSVP ZZ2EZ @

YEAZ 549, 3% 99 R dadEs 208

3

r

38

o 2 AolMe 4 vEYR 7 Aol B
28 AHslm I-MRSVPS 274 A%
MRSVP EZZEZS Udo= AEdod Rl
A g zxo fgZFo] AER A2 HL =
AZF A df a7 dYZT 7 =29 ggZo]
Agkd Ao HE dF A A A 2A4Y

o2 ¥ Zzezg ula/EAg,

1. AlZ2flolM =&l

A g o) 2] Ao L AEH ol A3
= DEVS(Discrete EVent Simulation)® 7]uke]
oAb AkA  AJBHo]Eel DEVS  Schemed}
DEVSim++!'® o] Argsith 19 16& 3 A
I ¥ Az FA4"E FA HEYA AEHoH B
a8 ojA|gc

Cellular IP
Network 2

L0 : leveld
L1 :level
L2 : levsi2
L3 : leveld

(23 16) 54 vEYa Algdeld =d

mdd] o 74 2 e g 2
197) B9 A% 147§D Az TR,



- BE A 7RG 0 Ag FHoE AFIHo
2 Azdr.

<7y At 0 Ak A(HA el nhek OA
7} LOellA] L3744 ZEdri (e A-1L3).

- Hd AEe ¥9 AL 3FElRE FY A U)A
=3 A3 AZHY, Fo A 7|A5L EFs
= g9 A 9 AojEd ]} HL

: °1E ree AlEdeld 2 e 1978 # A
T gejo} Ao E3ste] ¢lee] AlRE 2t 7t A

of WEEA 47 A AUE oF A G
=X 3ol TaT AIZRo REE Qe]] A

o] AU AlEdeld 2 g Ag udr)

- AEYolde Zk Al dis] 53 AT HHE

C NgHiolae) AhgE A Wel Hol: E 8%

Fdi=

8) AEelold Al o] ol

715 oaal /2
Dy P2 2 ¥4 A A4 0.2%
Dr B3 7 54 AE A4 0.1%
g d& A oof 7 87+ gqE 256Kbps
Brax |13 HHZ 50Mbps
Marival [018 =5 =2 74A AT
]\Jhandaﬁr ol%' = sﬂ‘:—gsg 7\1'7—" X‘ﬁi
Miiretime ol% k= L'ﬂE“?"]i i‘“%‘ }]7\1' 2]‘}?‘%55
Trun Aol Azt 24417k
Biotar  |AH T F ASALAGRTFHHE Mbps
N % A4 A
G iAds] A4 A
C™E iddA Ha3 S WA &
PR lidelxe ks &Aoot
BT ZARS AR B3
EFT_ [ g A7AS 93 &
My ki ASAReE g AR
Tyre  [MIP vlES = ) SA10q2x 4 ES
Terp  |CIP HlE=9]m A&« =z
Terp _ |BE AZ3AL oA ES

2. Algeold Zzt

1) 7t 24

O A AT F o3 AY A ¥5

A B F A3 29 dof Rahe 2 Ao Uiy
o] AHA RS AL AR A B¢
zt Aol a7 E F olF A9l oo §3le] A Hy
< oujgick F dF A Ak Fele vl 2
o] x¥EH 4 3tk

i'

b4

C e

Eo

iM=

B total = . (17)

=3 7} Ae) figFol
AGERE B AlEHlA Al B 878 BEE
& A ok xde HEE onjitk P7F 4=
z8d ¥ Stk

N e
( D,+ D xE % = Mk)
T o= 0= =0 (18)
MIP Nxcj;re
N C‘;"( i CR e )
adj .
o= B\ DPETH DAE T g My o
NxC e
T g™ Trt Tap (20)

O
m
_QL:
()
)
2
=
rim
oE,

= Btz AEH
1 A1z Bot 879 4 Hi o5 A A4
o 5 g% 24 ¢ 2
Z, o A9 ook 289 A HT
5 A A Az olF == Hit dF 29y
oef AIZF 2 g Fo] AFEHAS W oS
Y A 5L FAoE Sy
AAFAZALAFLTAAZ e

A @ivns CEETERD == MRSV _;

N,
1000

20 40 60 80 too 120 140 160
1 FrEERTY(R)

(28 17) o) F == =24 1ge) wE
A BF 4F A g 2T dgE
a9 178 g ZFo] ATEHA Lk wy
A PTG A g 8F HIEEE oA
o olF == =& Ao 20x2d AL
I-MRSVP% MRSVPAA ol% ==& 2+7t
o} 334Mbps$t 1125Mbpse] &+ Eﬂ‘%”%% 2|
L2 33 3 ofF mES =F 3HHo] 2
el wel a7 I x w2 %Fio}‘i}ﬂ
olF w==o =& ZrFo] 1602U AlAdAE
2z} 40Mbps$} 140Mbps® &£+ U9 Z%& d
% 3 Uk
29 182 digZo] A=A FUS ue
°]F =2 HT F A4 o 2T gHIS

_Q

399



P EA8 8 =FA 03-5 Vol.28 No.5B

AAT olF wEo £ ZhHel 202YU 3
$ I-MRSVP$ MRSVPeIA o|E w=i& 7zt
26Mbps¢t 86Mbps? &7 tEEFS IR
o Qi o)F wreo i 71Fo] AolA
| Wl &7 EgZe A Wit gl AL

F gleh &, 0% wEd B3 1AL of
|-

12

S

2

r
ry ot o

of H g

o re 2 7 kg E |-o~I1-MRSVP
49 & (Mbps) 1% %%TH‘QQIE;“)* TS

10

20 40 60 80 100 120 140 160
Sl FrEE Ry (2}

(73 18) )% x= £3 17 B
0% k= YT odF AL ok 47 d3F

Aasd 9z A ZASARAFA D
(2) -3-MRSVP

20000 g (4?‘7*‘“)

w00 R - - 4 - - - T T S

16000
14000
12000
10000
8000
6000
4000

2000 } - -

20 40 80 80 100 120 140 160
AFREZRVY (2

(T3 19) o]% kT Ta 72e] W
A BF = AL e A7t

Y 198 HYZe] AHAYE e 4 B
# % A Ao AR A BT o5 =
9 Tz Fe] 2024d A¥ I-MRSVPS
MRSVPeI A 2t A& Agelold 71z 24413
T 2 oF 4800&(1A17F20%) 8t 181502 (54
e Azkel dF AL doke] 2aHT 9D
% w=o =F Aol oyl W o4
A4 elof 28 AZE 2 Foz Fasrl
ofF wEe E3 Aol 1602 AMAAE
Zvzt 462 (7.78)9F 2000%(33#)e] AJztol &
893 g

29 208 ddZol ARIRL Wel oF
xS BF dF A9 o Ak AAFE o]
5 w29 £3 170 02U 44 -MRSVP

400

9} MRSVPeA & o]F =T AlEHojA 7]
b 24AZ B 47 oF 3729 13929 dF
2 G NZHE 8T T o)F kX9
=3 Zo] Aol wE & AY o F Al
e dg d9EA Zasos olf nz9

2 Aol 1602U A A= Z+zt 28% 9
12229 Ajzbe] 28FH 3 Q) 7 o]% wrx9
& 2 Azto] Wl AwSA FidE o
FE gY9Z Aoz QA9 o= A oof

S A8 drlEa Sle olF =E=Fe HAN
ol% wto T=F A9 do|FH st
A F7] wWEolth WA olF x==¢
=2 Aol 4w AolAw olHd HA:
HaHI o F AY dof 28 ArE F779)
Zay Aoz 49
ABARAGAD °]%—&:E!§(i‘i+;ﬂ*i7g)goqq;.]7‘}
TS e e o

60 80 100 120 140 160
ol F:rE R (2)

(2% 20) °o1% x= &3 74| o
°olF »E ATt & A dlof Azt

ABAYA RN & s
A& (%) (A=A -3 -MRSVP
80
e TTIT B e e O L
b - - 4 - - - ool oo TR
. . B
L S T R R S

20 40 60 80 100 120 140 160
Sl FmEE 4 (R)

(2¥ 21) o]% x= =3 7HAd &
)& 1Y <loF A4

23 212 YdZFe] AFHUE do o9F
ZAY dof AdgS JAg oF x=9 ®
Z 7+Ae] 2029 A% I-MRSVP$ MRSVPe
Aok 224%9) 742%9 <& A9 A% A9
&g HBolm gt} olF w9 x3 7kAe) A4
o] F o) wel MRSVP o2 =9 ok A&
2 Me 7AAS Holxm 9 I-MRSVPe] o
Z Y 4 dg-se gvsA gisn o



wit/olE ARYE 8HAA 3% ole4dE AdstE QoS B4F [-MRSVP

e

2EEZF

tool% x=EY =F A 160xY AT
I-MRSVP¢ MRSVPel A oF 19.1% ¢t 495% ]
ol & A ook dHgs Beolxw gl

G ol%E wE WEQE A wWE )
T oz HEox A wE Hris
=& Fe we Hrhsh vpispA R AlEdg el
A AT Fd 278 A BFE JF 4 oof

&7 W9F, olF == BE A4F Ad %
L7 dYE, oF A4 oo 209 A FT

gF AR 4 A olF == BT 95 A
A ook A F G Zo] AFHAS WY o
& A4 A9 55 FALE FIPHYY
o] AR GRS we
A i dF A9 4 8 dYgEE A g
o oolF ==9 Y=o xm 3HZ o]
I-MRSVP$ MRSVPO A o]F x=
ok 333Mbps$t 1126Mbpse] &+
82 31 I olF xxr9 d=

dojgel wet 27 WIFE waA Fasn

=]
eKs

28wt P

fo 2 &

dAe Zz ¢k 23Mbpset 113Mbpss &7 4
4zg gew a1 Yo

~6-I-MRSVP
-E- MRSVP

A9 E (Mbps) AR g EAoeta P gE

1200 CEEREY)

\
1000 |\

20 50 80 110 140 170 200 230
Yoz (k)

(18] 22) o]% xro =T 7hAd uE
A HF 4= A ook oF g

a9 23e gdZo] ARHA 2% we
°]F wE PF#F I A o 2T fAYZL
A G} o] F mEo WEQE hA] 202 Y
4 ¢ I-MRSVPS} MRSVPol A ¢]% z+

Z} ok 25Mbpset 85Mbpsd &7 WEgZe 3
22 33 Y3 °oF == A=o=E 7}

Zolde] we a7 dIdZc wEA gl
7} ol =X A= X 7hAHO] 230% 9

dAdE 7zt oF 0.18Mbps$ 0.85Mbpse] &7F
gHEs Hew slu Yo S
T S A g 87 QgFe ojF n=9

0% w= 3

gasomgy  NEEEFFARALARATAGE S ivivsve’

. _ IREEERES )

9

8
7
[
5
4
3
2
1
0

20 50 80 110 140 170 200 230
REL Z3HA ()

(13 23) o} k& P9 THA W
ol % k= HF odF A oot a7 %

A% ZAEAL A FA D —emitMpsve’

A3 abH o oA
(2) (o EAR) I -MRSVP

20000

18000 R - - . ‘
16000 l\_. -

14000
12000
10000
8000
6000
4000

2000

0

20 50 80 110 140 170 200 230
VESZ R (&)

(2% 24) °]% = PO FHAq w2
A HFE ollE A ol Ak

a9 248 UG Eol ATHUS wWe 4 F
& z9l dof AZHE AT olF wE
PO X tAo] 2024 B¢ I-MRSVP%
MRSVPel A Zt A& A EeolAd 7|3t 2443
Fob Zhzh oF 4800%(1A17F208)¢ 18,000 (5
Mzhe) Aol 2 AP d g 2adHT 9l
I olF xE9 FWEQIE 7HZo] ZojHd u}
2t & 2 ook e AL wEA A
7t ol% vz M=o Z 1A 23022 A
Hol X Azt 2362 (397)9F 1,4585(24.3%)9]
AlZkol £a¥ 3 Yot

a3 25 Y Fo] AFHIYS WY oF
=E By & AY oA AIEE dAET o
T xzZ9 Jd=ox Ao 2029 AL
I-MRSVPS} MRSVPol A Z} o] &
ol 717F 24A13F B ZhZE o
z9] & A ok AHE a4

rr

o
R
r{o

=]

A3 o]
T =ES Po I A0l Ao wt 4
& A ek A2 maA st olF

rEQ FE=ox A 2302 AAHoAME



ot
o
o
£
o
P
i
ri
X

‘03-5 Vol.28 No.5B

Zt 18z 111x9 Azte] 2gHx Qith
4 deF AJZEE o]

L
of
H
I
o,
=l
£,
m
X

7+
=
b
5
iz
ol
AN

LY LV
%)
160

ol Fx Eg el A4 o kA 2}
(A 24 )

——1-MRSVP
—3-MRSVP

20 50 80 ie 140 170 200 230
WELIRH(X)

(2% 25) o] % k= Y=oz 1A
olF Xkt HF AF A Ak Azt

AL A&
EER Y W EAE

—&—1-MRSVP
—{3-MRSVP

20 50 30 i10 140 170 200 230
CEEEZ S

(2% 26) o1% k= =0 = 1A W&
A& A4 ek g
I 262 g ZFe] ABHULE WY o
2 ook AdgS AdAIGT o]F »=9
ZQX ZvAel 20xd A$ I-MRSVP¢
MRSVPol A ¢k 224% 9 842%¢ ¢F A4

ook AA8&S Holm Yt} o]F xrt e =

o= 7ol ZojAel Weh A5 Agd ok 4
Hge fuaiA Brdvst o wsg A
E Al 2304 A$  [-MRSVPS

MRSVPe A ¢ 573%9t 688%9 d5 A4
sob A& wolu Ytk
A7) AN O1F w= EF 14 % A=

7
Aol me 43 A ok 27 HoE

o= It

3 A% AL 4G AT R AF A el A
W& FolAl I-MRSVPE MRSVP ®r} b3
02 & 4L BYUS ¢ F U

402

7&%‘% AN B 0%
SVP TR e
Z AAsIY. I-MRSVP
g Looﬂxu B/ oo

E3 A9 QoS AL 98] Mobile IP/Cellular
2 dgs WS AT =9,

ANE A7) 7 4 A9 7Ee Akesid
[-MRSVPE E&3< <5 A cq]OE A A
7 °ﬂ—*~ 2 o AH FHE ATL F AUk

% [-MRSVPE 53 dF A o] &

o ?X%]E}Elﬂ ANE A T4 vEdL TE
of digk Ade B4 A5 FH Ao A
sA7] W] s ole] AYEo] grtHor £
o] o= Y o] BeF WA Ay A
u5o| £&Holol ¥ Aoz nald

o
off
Jjg
E.

Hs
L]

(1) A. K. Talukdar, B. R. Badrinath, and
A. Acharya, "MRSVP: A Reservation
Protocol for an Integrated Services
Packet Network with Mobile Hosts,”
Dept. of Computer Science, Technical
report TR-337, Rutgers Univ., 1997.

(2) A. Terzis, M. Srivastava, and L.
Zhang, “A Simple QoS Signaling
Protocol for Mobile Hosts in the
Integrated Service Internet,” IEEE
INFOCOM 99, Vol.3, pp.1011-1018.
1999.

(3] G. Chiruvolu, A. Agrawal, and M.
Vandenhoute, "Mobility and QoS sup-
port for IPv6-based Real-time Wireless
Internet Traffic,” IEEE International
Conference on Communication 99,
Vol.1, pp.334-338, 1999.

(4] W. T. Chen and L. C. Huang, "RSVP
Mobility Support: A Signaling Protocol
for Integrated Services Internet with
Mobile Hosts,” IEEE INFOCOM 2000,
Vol.3, pp.1283-1292. 2000.



wE/0lF AR BFENA FF o]F4E AUsHE QoS B4 [-MRSVP Z2EZ

(5) 1. Mahadevan and K. M. Sivalingham,
“"An Architecture for QoS guarantees
and Routing in  Wireless/Mobile
Networks,” ACM International
Workshop on Wireless and Mobile
Multimedia, pp.11-20, 1998,

[6] C. C. Tseng, G. C. Lee, and R. S. Liu,
"HMRSVP: A Hierarchical Mobile
RSVP Protocol,” IEEE Distributed
Computing Systems Workshop, pp.467
-472, 2001.

[7} R. Prakash and V. V. Veeravalli,
"Adaptive Hard Handoff Algorithms.”
IEEE Journal on Selected Areas in
Communications, Vol.18, pp.2456-2464,
Nov. 2000.

(8] K. R. Manoj, ed., Coverage Estimation
for Mobile Cellular Networks from
Signal Strength Measurements, Ph.D
Thesis, University of Texas at Dallas,
Apr. 1999.

(9] B. P. Zeigler, ed., Object-Oriented
Simulation with Hierarchical Modular
Models, Academic Press. 1990.

(10) T. G. Kim, "DEVSim++ : C++ Based
Simulation with Hierarchical Modular
DEVS Models,” Technical Report,

KAIST, 1998.
4t 4 $-(Sang Yun Park) %139
1997 29 E=ojsk Azt
AN} B}

19994 29 AFBiEE A
A Y AFERER 39
At

20034 29 Azl
A 9 AR T B

2}

A, W AFEERAD 3

(FRAEeR ofF 4R Alxd, delritie] Al
A

o)E HE M} B4k Al

d = -FF(Dong Kyu Lim) Ed
198613 2Y gkt Axp
3t gl

198841 29 st A}
k) T}

2000 249 Terelsta x}
Z3l7} vl 48

B, PEHREA|EE] A
(AR o] E #HFE A2y Heulh)o] AL
H=e OV\
7 {1 ¥ (Won-Tae Kim) 23)8)
1994 29 gheflistar Hat

T3t Al

19961 24 Frokdistw et
A Ayt FapA Al
2000 8Y ZroffiEtw A=}
R

A, (P EAHHZERA

HEIAE 2heE, HEiAE 8
‘?r“]?‘llﬂﬁl 754, P2P/GRID 71

°‘(Young Ik Eom) A3
19839 24 1 M-goiEtal AL
| EAnst o
198541 24 : A&oiglw st
L AR o)Al
19914 84 : A-gdizka dst
A Aty o] ghatal
A, A EFA

403



