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ABSTRACT

The default server strategy is commonly used for location and state managements of mobile host in mobile
computing. With this strategy, we can find the cell of destination mobile host to send data by querying the
default server. In SDN(single Default Notification) strategy which is a kind of default server strategy, the call is
established after the location and state of the callee is acquired to the query server by querying the default
server. But the communication cost overhcad from the default server is increased if there are large number of
cells and query requests, and if it is too far from the default server to a base station. Still more it will be
unable to establish any calls to a mobile host when there is a fault in the default server of this host. In this
paper, we suggest and evaluate a default server replication strategy to reduce the communication cost overhead

and to make the service available.

QA ol HeE AulaE W 4 Qe e v}
I.ME A7 e, B3 ARl A% JEeR @ A

A7 Al (el F7ke wsle] ofclalrhsl 7

Az ol EAl% AFE shusel FE BFE & A1EY f4 el ANF S A Al
HPCU skl 2 Foig AFES o4 w2 Al 0& 5 sleh =i 28 AFRE A}
Beo] FPssbAl Agich wu AEEE AL A% olFEthe A, Ausiel Qo] FA0E of

* olrulalm YW EA F3H ({holyfire, jaikim, sskim}@madang.ajou.ac.kr).
=EHF : 00080-0306, %d=x}: 20004 39 6
# o] =R 1999 FHRH21 Aol 2lafed A UE L

1096



iR AFE S F5 dEEAMBE o] 43 A ZEAA s s A
Zol Aoke 4, 1elw AP} B BAES F 0 E AE T o|FssEe] gng Asdos

RiEaa

[1L{2113]

Aol ogei7}x] A& Zar ot
2l HAFEME olF 3B A A
B #HR1E fe EE Mg ol AHH R o
5 FnEe] HrE PefsiAl k= SDN(Single
Default Notification) 7o) da] ARSI}l o]%
FrE7} O E VAFeR olFd A tEE A
HEZ $]x] olFe] M Hi Wl olF I2E
o] Hrr} fe) Hed, o FeleldEgitE of
F 3xER B4 ol A" A tEE A
E B3 ol% zxurl fAskE XS FAlS
g 5 glrt o] A% vAEe] b B S st
gte] T2 E AMHE ARSH s ols TAEM|
3 B4l 97 W o]¥ el olF A BE A
B} o] ojEE ME AXo} sl w2 §
Al B4 Y oZE Al gt R8st «dlab 1l
o} 53| ojZ2E Aqurt Akl o8 AAAE ¢
Eale] BrVsg AR bR, o] A HEE
MRS F8 Agloan ¢9) 2 HAHES 4
7+ AR 4 grk £ =Rl 7189 SDN 7
< NAsle] tEE AWE FRA7= 7 |
okabd, 713 7Pife] vlats §isle] Y aE
o] 95 olF # Hejoll ukE FAM|Eel i A

. AT
o AFE e o]5AdE Ak flsl AR
Z49] 9)=] = Abefol] #WF ARE M|z} AAZES
A 5 glelof s, o] AF ARgARe] A
RE o= by uel -"r]ﬂ’“i'- 5715
A7)V g0 el SXAY 5B/ olE 2
2e7l o2 7R R o5’ “H“h% AXHEE
=23pr olzAl =B 23 WES=A EmFo]
FRIAE vl IAAEE AMsedl Eag
rEe A vk odbe] fEAE QA7 ol

5 F2EL of B vAseR ol ¥ e fHA
BE 5B @, o]wsarte doleE Bufjof

& 7§-r°ﬂ ol IAEF A= H“ﬂé°]‘4

o] F 7} Hh& o) FAES o|FAT dlo]
B Ed9 gl mel ofE 45e HolnzE, g7
w2l AR AR el AAsleof ot
O abgatel 93] ARE Felshe WAlele o
% LJQ! 1= o)F Al A AHel] HEEsA
E 3}3%= BN(Broadcast Notification)”|%3} ©]&

#Ae|shA] = DF(Defauit Fowarding) 7]®o]
41151

1. cl ClZEE M 7]

AR A el 1HEHs o)E ZAEEA
oAelrl] ARE 7] s A PR d 5
e, ol A Hrd By Hele] R
thgat ek

L Aef:olF aaEe] f]xjol tid HRg ze=
ch

E #g]: o] 3AES AHE vehln = o|F
3E7F ARl dgk s 23
ik

D 72} elE Edl Wik ofeirpA FRE 2z

o

TEE AE gl Jlke ¥ el B4 ZeE

Z32+= SDN(Single Default Notlﬁcation) r=
WDN(double Default Notification)7]o] ¢)=dl,

[21] oA} zHe vESlzm PaE Zedl o
W F2E §vbe Aol f AgeR ol5dt o
AT £ CRE Ame)el PeiFed, el
Ec7bi ok BAE A=Y A 2] A at b
& B tfEE Aud Zo)E 3 sedl, tlEE
ABli o] e o]% FAE i 7} $Hshs 71X
o7 odghg 4 FeleldlE ¢ 9} o)F FAE |
el FAle] o]Fo] AEE Frl SDN 7|{L o]
% s2E7 o|5Y Z-Hmigration)s} L e, E
#2), 22w D Aol vhes} 2§ ek
et} Cugmin e 0% FAE7} o2 AR 0153

5 7A%-9] EAl H)geoln, C, Cg Cp = 29
Feloll W EA vl golch = DMy & S f

o} t]EE An m@) k] EAlmlgolw, DYy &
A a9} CEEMH m@)zke] B4 Blgeln,
Hore HelMy ag}d 7123 (739 Al v 8o|t(E
glo|glzel t]EREMM, 7|A]HT} o]lFIE~EZLS
SAnja-2 A glch.

— DM
CMigmlion =D S
C,=2DY
— D@ (M)
Co=D7+D;"+H,_,

Cp=D2+D¥ +H,, M

1097



FZEA 85 =55 008 Vol.25 No.8A

AA R [232] F 2 n x n9 n-grid TR
A4l we] FAlnS- Do} HO| gk ok
s} o] Axkg 4= el

7 _ An=1Xn+1)

3n
(n+D(n-1) o=
R =T
DO = o _ 2n
%.;@&*# @

. g
. .
ST i
{ een (D client
~. -

E Query server . Mobile host

. Default
. Mobile host server sever of (x)

2] 1. SDN 7|¥9] vEgzm TZ[5]

: Query server& Mobile host
server & default server

D : Query server& Mobile host
server

2] 2. n-grid topology™

/‘

E : Default server for all mobile hosts
E : Query server & mobile host server

T2 3. binary tree topology”

1098

w3t (3 3] 2 o)Al Er] FxoAe B
Aln]-4- Do} He| Azt ohd3) zho] 78 4 g}
thn & E2l9) o)) P

=2An-2)+2°"
D@ =p® =y (3)

el TEE AWML shield s|xRe) 4t
W olF ZrEvh wWel Weld ole A9, ¥4
A7 24wt We] Wolal TIEE AME AH
of sk=2 41 wlge] wo| seslch mk BAI
A7 gael sy B4 Edge] wom o
E A s} 49 4 glen, B tiEEA
Mol Aol MAZ FAle] FAH AFEAE ok
aeiEe 99 e EAEE @Fs] 9 141
L H‘HE 5 A ‘}l dl, 3%elxe oE
k]u"a A]?]“:‘ 7] »1—7“5}”—’- ‘6“%7 ua
o] 8]t - 4 2 iﬂl/‘cH Aes Aog v
Epliglet. 4ol e AE o]83 s #4E 53
of FEAEe Ass W7t siglon, sl Al
glo]de Ealo] Adeg ZS3sich

0. 58 CIZE M 7Y

CIEE sl w8 BoE A, 223 2] A
Zbe} EAMSE Fol) RAAE TIEE ANE 3
A7) whge] Aol dupd o FRIHE
AMgstE s A 4 Sl AP theat 2,

7h dlolele] wigdg s slte] v Ago] W
Aslelr dlole]lE BEF 4 gtk =g
A|2gle] A A(reliability) & %Y 4 ik

v shte] Aol Adde] HhlElem t}E Ao
H /HH]/\E 3 £ gleng 7}-%43]% o] &
ek

h zljeke] ofz] MWE Ao IRas &
o 4 ok

et B oAy FE AW 71EE AR 7}
A 2 olfs BAl vl& MRS ¢8|t SDN
(single default notification)7|®el|Al= = I A~E
of callg & A$ ' =Y T2EQ UJEE MY
of WA F4& 3 B l"iﬂ HRsh=s A
(celde] $1x} AwZ Wk 3 7ATL Eslo] E
Ale] o]Fo A} o] HE- TIZE My} shie]m



=R/ A% WelA 2 UEEANE 043 A maA /e A ¥4

2 gelolde = AsiMmrl tEE et ¥
2] @old 9l-g A%, EAl ulfe] FA & 5 ¢l
Qe 27k & 4 sles, ] 49 el 9
g 2y 3ol EAS gfaiMx Hde] He
A = Awisie] Ele] Aayslelol ek 2]
22 o) Byag EA H|EE Folu Aol TF
tZE el BAolc} ubde] MWE FEAA
79 2B ZudA(replication transparency)E A3
got 3}, B wWE HIA=E Hdslo} 3=
o] ek AW B A dpelde 3
el delelzt AR wme Al =S A A"
oA AEAom FuE AvEe] delHE A%
g Al AF|=E skleh 712e] SDN7|E A
o] C)ZE AWE o) M2 FEAAL A9 A
B]-8(Cmigration, Cr» Ce, Cp )= Th#} Zrh

= 2(n-1(n+1)
3n

D@ _pn 1
4

U @)

2

wyl FrE7} JAFOR olE S AT #P
ANAFE A Fke tEE A2 HAHE-S
A5 =, A5E e UFE e $5
g tjEE AW Ee dAE fAsP] flEld 2
zkel 8- Al Ak o] 7% YEE AfHelA
t]Ze Ao dole AfoR it FAl vl
U)ol Z7ick zeiv tlEE o] We-s W7
3#] e #RIE(L query, E query, D query)®]
7S, e WA o2 AAalAeie] deshA| L
v S5 oEE ME F PR 7R AW E
B AulaE e S glong BAnlg-E #HA4s
A 4 otk FE OZE AWZYE ngrid WE
43 FFolA FEIL A «d2, 7XT vEHR
o] 22 [234] o Yehigdck n x n VESN=
9] EAY(Cwmigrations CL» Cr, Cp )& $1 D, H,
aela 259 GEE Aol i uel Hdgk
S bl ot 3k

CMgralion = D _(fj,lll) +(]
C,=2D¥
— Q) (M
C,=D¥ +Df‘,,) +H,,
Cpo=D2@+D+H,, ©)

E] : Query server& Mobile host
server & default server

D : Query server& Mobile host
server

a8 4. 7 x 7 WEA FE

w3F FEAH 7HE o)Al E|d HEdd®
Aegpae ZgE 5 gled, (23519 2 72
2 OEE AWE FE A7 o3 2] FAlv
22 78 5 olrk tEE AW FEALV} &
2 T)ZE A8 il g FARU)7L Fot
A5, FAAeE gy BUIAES fR|o)l5d
AL 739l AIFE AT F ek

o UEE AT F iz 3% A4 o

—  An-1Xn+D

H =
3n
DO _ Dt =3
U=6 ©

o T|XE AMHE | 2 F5 AFH o

2An—-1)Xn+1)

H=
3n
D(Q) =l)(M) =n-2
g n
|| L

n [+] [+] (=] (-]

\ég ........................... AN

(@2 3% HE#E Av ®4 F% GEE Ay

D :Default server for all mobile hosts
E :Query server & mobile host server

a8 5. o)l Edelxe) F¥ fEE My T&

1099



F=-54183) =8 7] "00-8 Vol25 NoSA

V. 4537}

AE FEAY A QY AAE AR F
ol A W dlole] e @ AR, guid
2Msl=g Hekslol ek & el e o
ZE ANE AR A9sh UEE AME 39
ARE 799 A v1EE R 4% v
2% shgick ngrid VEY 2 o]x =8) el
HEE A 4EulE sleled OEE A
ME B G A9 Gl 33 Ae A
MAEE ARGl diste] wlaalgick n-grid ]
=22] 5 n o] 330 %9} n o] 73 A4 of
sl 217k L 92l E A2, D Aeleliel 2
zEe] 20013 B FAMIG-S ulsldciosle],
(237 B4 vl theel A olgalel el
ok

y

Cost=C,  zop X (Query/Migration)+C

Migration
8
n=7, L query
80
70 — e
—*+—4 D-Server P
60 --—&---1 D-Server -7
50 4/'/' ///o
w -
8 40 Py
30 r _
20 1 //)"
10 i’
0
0 25 5 75 10
Query /Migration
() L query®] FAlH]-$-
n=7, E query, D query
140
120 1 —e— 4 D-Server -
100 7
---#---1 D-Server /
+ 80 .
2 .
© 80
40
20
0

0 25 5 75 10
Query /Migration

(®) E query®] 5l v]4-

2% 6. n=79 o ngrdeld TEE Aue] Fae] mE
Aele] Ealulg

1100

n=3, L query
20
18
16 ——— 4 D-Server L™
_ 13 --—®---1 D-Server
810 I
8 F
6 H
4 S
2 2
O .
0 15 3 45 6
Query /Migration
@ L query®] EAu]4
n=3, E query, D quer
30 qa Y a Y
/0
o5 | —*— 4 D-Server ™
20 | ---m-- 1 D-Server ’/"/
% 7
615 o
10 | .
//
5 v
e
0
0 15 3 45 6

Query /Migration

()E query®] FAln)4&

33 7. 0=3 A o ngridold] TIEE Ane) Fdo] mE
A2le] EAm e

Al A7 Fe]Slgel dsle] ¥l FAE]
Axjolgo] 22 AFglAME TIEE A7 U4
Al 2gk FolA FAl ewsl=g BAln)go)
2318 FrlstdAl, =gyt Skl ol 9
2ol G2 tEE An9) JAAE 913 FAlnL
o] AHoR Folmrm AMAHOZ AL EAM|
45 vehigich

R 7[AFE] 47} gl A4E chdl TjZE 4
w7 el vl F8 OZE A 7ol B4 vle
o] o] &8 & & vk o)A J|AFY o 2
of Aol web o)) x| Felxe] tIEE s}
2] B4l vlge] Fvslr] o)k

[Z288] & n=7 ql oA =z Tz e
Mg S8R oS 7o) 2702 FEA7) A,
T3 AR FEAR] el Oig Al v)ee
aHx olch Em] F2[a¥ Slelie HEE Ay
F FEAE A Al v U)ol vlE tEE A
Hel vl 3 e My m e Adulele] Ealn]
9] 7hrZo] HA mnZ, AYHoT 2L M-
£ vehiglck




e

w2l A%

o B7el 33 UEEAME o437 A ZeA JYe] 4% ¥

n=7., L query
140

o0 b ——— 4 default sever
100 F ——=— 2 default - "',
arver o P

7 80T single default =~
Q > o
S f e

4) ///

i

1 2 3 4 5 68 7 8 9 0
Query/Migration

(@ L query2] FAn&

n=7. E query, D query

——e—— 4 Jefault B}
200 server . ,, /;
- ’,'/‘,"' g
150 — —e— 2 detawt /;/
G server e
el e
S B
00 | ,,'—//
P
o | /
7

2 3 4 5 6 7 8 9 16
QueryMigraton

(b) E query, D query9] $Alu]&

T8 8. n=7dw] o) Eejimold TIEEAMS] Fol
W2 Flele] FANE

V. AlEgojd

gEE Mg FEES 4% Sl weE A%
AA A A5 5 F RS 4l AE o
43 Ae BHeE vehidla, ¥4 AsE Al
Fellolde Ealol AFsiick gl s %

74 9 }lE RS chest o] dgsialek

o nHl T EQ o]EL FProwF opy] AlFiH,
YZE A8 914 ARE HAl AR

® Migrationol| whZ t|Z= M) AL MHE
7r9] hopsatg 41 #|ede] Frh (1 hope <l
g Auizre] Al Azke 2 AdAgil)

o TIZE My Hw Pilo) xdL AR query
Snhg wbgAl £ glow, o] A9 wWl I
Eo| 95 Hu Fold digt Frt BAl vlE(
2 AR Ax=w gejiw, Fzideet oF
E AW, 2] e} 24 ZAE7) 9X]2E
A7 alole] EA Blg)e] Ae¥lrh

e 2] 2L wule] qdeje] MuelA =Als,
Azl= L A2le} E, DH=E 23

o Au7ke] hopsel| whE Al B8} A2l E o]
Z(migration) A7} H]£-2 ol FHpuieR A
olgich

o i Frmel olEA7} elel ezl B4
7ke] =& 743 A|7Kinterarrival time)-S- Z}7)
2] 4=5- ¥ (exponential distribution)-2 wEc}

o A Edlo]4de] Aghel B4l w82 A 2=ElefA
Ajk che] Alzke g EAgict

o A A7H 1,000,000 9] Azker dAIskY
1=

[71#9] & n-grid WlE&0A] nol 781 7% A=l
vt o) E3l9(query/migration)ol] whE FAM|E-& A
Wzke] 54l A|d(hop delay)o} =W B2 o]%
"kA) 7VA(interarrival time)2] ®]-§o] 1:10002) st
A3 9 (@13 1:100009! FHA(2™ 9b)elA A
o] slgdck Z1RFe] Fv) wEe o4& F
B uZE A 7Y Ae 3rkE flsle] 71
9] 47} 34 A2 10@)]4 71A= 7} 94
A 10)[M = v]EE M s ¥
T AF slglek 4ol Aoz Mg Ade} o
22 Al Ao el sA=e] St S
o wel FB lZE Ay 7o B4 ulge] A
ez ehntstA Z7Ibs oA 5 slvk

140000
120000 =l
| ///’, E]
100000 P
P B
7 80000 | /,',/»/ .
< 60000 A )
/ — e single
40000 '(/
20000 [ - -m--.-. d-replicated
0
25 7.5 10

5
Query/Migration

(a) hop delay : migration = 1 : 1000

n=7
14000
12000 //:
10000 // -
L, 8000 | Pt
8 6000 /4,1/ :
4000 .// ——@—— single
2000 -m----. 4-replicated
0
25 5 75 10

Query/Migration
(b) hop delay : migration = 1 : 10000

% 9. 7-grid Y| EYellA] query/migrationol] ujE EAl H]-4-

1101



= EA1513)=F 4] "00-8 Vol.25 No.8A

n=,H 1M =1:1000
180000
160000 .
140000 P -
120000 /:
7 100000 -
o 80000 A
60000 | e ———— single
40000 v’
20000 A - 4-replicated

0

25 5 7.5 10
Query/Migration

(@) n=3 o] ¥Al v]&

n=3, H : M =1:1000

70000

60000 /.
50000 | g

g

4 40000 -
8 v

30000 P —e— single

20000 .

10000 * - @8- 4-replicated

0
2.5 5 7.5 10

Query/Migration
(b) n=94 o] FAl W&
33 10. ngrid VEHe|A n=3, =94 =] §A n| 4

V. 2E R S$RAY

SEE A8 el 719k £ SDN Z]He 71%)
Ze) b ww A =S At we A
We) Welrl TIEE Auisle] e FAow 2w
8% B4 Wlgo] FviEn e Awe] Ao
WAY A AMAE DS+ gl BAHe) Sk
aelnz TiEE AN FEsk Wye AR
4 ol o] A4 Azlel Uikt B4 gL 4
3 7k ARout ofF FawEs) e s|RFeR
oI5 7Hmigration) FHF TIEE AMZe] o)
& A4 ARle] Basuz old] oy ews|Es}
FoMoE BA Sk delmz TEE A
FHe o)F 54ES 93] o5 Wt Aeie ]
go] 2 A% = AHgAe) olFe] WA e WA
o AREE o 4 Asdeh TR TR
4ol meielE AR, B4 (D W} tEE
A FE o mE 3% s} st A
Ho] gt gFAEozE tlEE A FE A
E 2 FR9)A% B4 we} HA5 A7oms
HgAQl TlEE AW FRIEE ATE lold).

1102

gl

Ho

[1] G. H. Forman and J. Zahorjan, “The
Challenges of Mobile Computing,”IEEE
Computer, V 27, N 4, April 1994, pp. 38-47.

[2] E. Pitoura and G. Samaras, “Data Management
for Mobile Computing,” Kluwer Academic
Publishers, 1997.

[3] M. Satyanarauanan, “Fundamental challenges
of mobile computing,” ACM Symposium on
Principles of Distributed Computing, 1995
(PODC’95 invited lecture).

[4] F. Teraoka, Y. Yokote and M. Tokoro, “A
Network Architecture Providing Host Migration
Transparency,” Proc. of ACM-SIGCOMM'91,
pp.45-65, 1991.

[5] M. Tsukamoto, R. kadobayashi and S. Noshio,
“Strategies for Query Processing in Mobile
Computing,” Mobile Computing, Kluwer
Academic Publishers, pp. 595-620, 1996.

6] 9744, “ols AFH ATEIL" ARAIR),
A 16¥, A 1, 19983 14, pp. 7-11.

[71 B. Awerbuch and D. Peleg, “Concurrent online
tracking of mobile wusers,” Proc. ACM
SIGCOM ’91 pp. 221-233, 1991.

{81 A. Tanenbaum, “Distributed Operating
Systems,” Prentice Hall, 1995.
2 o #{Sung-Hwa Lim) A3

19991 : o} o3t w. Ay g
A%E THE
(&b

1999\ : &= o}chista
HREA AEojee
EREE

<FHY Hob ol FAHFH, AT Axd, AP
4 Al



Zl 4 F(Jai-Hoon Kim) A3
198413 : A-gofighar
Aol ASg3tst (3D
19931 : Indiana University,
Computer Science
(4+h
19973 : Texas A&M University,
Computer Science
(Fshaah
198413 ~ 1991 : thS-FAIEH WFeldTA el
1995\ ~1997%3 : Texas A&M University, Graduate
Research Assistant
19973 ~1998d : AMIAAKR  FAFEIA Y+

A7
199813 ~&af : ol peidta AR 2 FSFEiTEy
g
<FZ] Hop HAMIAHE, AAZRAIAE, o] FAF
2
4 o =%Sung-Soo Kim) R
19823 : A7eskin HAEe}et
(F3b
1984 : Af7eiek A-Etsh
(Za42p
199513 : Texas A&M University,
AALEHF A

19831 ~ 19861 : AAANF) A4 Al
TACE AT

198611 ~1996'd : A E¥7 ) AT

199113 ~1992\1 : Texas Transportation Institute <3

T
199313 ~1995%1 : Texas A&M University, 4F&ts},
T.A.

1996+~ 8 : obriek HREAINE HHUH
Bgas as
<FeH] Fob Welrltlel, AT 4, oF A,

5 7k ABAel

1103



