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ABSTRACT

Numerous papers that study ad hoc networks have used a hierarchical network structure to enhance
scalability. The hierarchical structure typically consists of a number of clusters, each of which has its own
clusterhead that maintains information. Clusterheads often need to exchange information among themselves in
order to maintain information, and for such cases, a mechanism is needed to efficiently deliver information from
one clusterhead to another. Here, we proposed a new distributed algorithm in which every node independently
makes the decision about whether or not it forwards a received message. We used a simulation to demonstrate

that the algorithm developed for this study is a considerable improvement over the control overhead algorithm..

I.ME2 glete FE2EHH T} o] R nE FEaHE

oAl wAAE AFslol sk 57 &3] A

ole] /o] ZelrelEr TR m=Fe] ofF gt} o] WAl sidshs s GA1AQl W Fo

o ke 2] BEEE AZAQ Exe] Ad shiis Zejgoln], RE nrl 5218 Vl?qﬂ
Hoc HEH=7} slvka 73 o), Z2xHE & g EARE 5ol S-S she Zlelch o] 4

B ol ARFAN U AREAATRIEAY] st ITAFAE $A4 - AA] e A7AFRE F=glE
* ZrIisty AFE AR EA TS} AFE U EY T A4 (kw77 @hanmail.net)
w A St ZFEIA] B EA1FSHE Ubicom <374 (hoonoh@ulsan.ac.kr) (° : AIA 2D

M F : KICS2007-02-071, A9} 120074 29 169, FHE=wAd<sdz) 20074 39 309

rLLlo

F

351

www.dbpia.co.kr



221313 =] °07-4 Vol. 32 No. 4

W ko] BIas AHSS Fo=2H Al
e AR OE HRE uer] Fdgh
HARE ofz] W A Fomxn vESZY] &
& ARl

ESZ HREisEs 3845 7TV
S13E w2 AT AP o)eldl e Al
olgh 2heEl ZmeZLol gdppogy so =
Yl BRrirE Zeegsex gt
T8 TR EZEO A S ANgk

A7 2 Z2EZQl SBAT A E ZF ek 2}
Aol 15 Agle] RE o] r=ER AR A
< HRoA~E wAx] (o]F%E BMSG #hal X
Dol Bofx] A} 4 r=r AL =7}
AWEA] F3hs Aol® shie] ol kxE 74|
2 debd AAES gl xR, Al ke
AR eee] vidde] =85 7= A5t 3
tlslr] witell 2 w37} o} Ak o]l

OLSRPo = RE rrX o] x=E7 Hello
HARE Wtz 2& APl gl k=Ee
HEE 7, BE ol xuEe 54 HEA

2

of Skt wege] ALUNE Wsh
=

N

<

o

(o}

A5 555 A Feleh o WAjelA] HAe
MPR A& F3}7] 93t dwe]Z2 NP-Complete =
deix ek o] AlE sEsh] fsk] Frelay
dare|ES AAEEAL AR vl AR vES
oA F=gt d4ks o2 gl

ol e~ 5 FeladHd=E7|e] ZgAal
WAR] @3-S ¢sle] FNSB'Y otwe]Ee] AQkE
Aek (A71AE o] FElaEEe] SelsH
HreEs o FElrEdrela HETh. RE F
HaEHEs BE ol FHiHA=ES AW
9= Forward Set o]z}l H2]& HEIX]E52]
FEARS ARl FEaEslee o]¥A T
Forward Set o]% BEIX|E|A HERE A%
¥t} A¥E, Forward Setel] 43F =t Ewk x4
< 3gtl FNSB: OLSR MM} fAls|qt,
ENSB= % F¥|2Eldl=5e] 47} wA] 947]
ol ARl ems s A} FeaEd=r) A
g BEAE At BEX|EA mlE] 4
FoloF ghke A7) ok

NDCWellxfi= A= ghale Alztslr] Aol Foix

O

352

it
O,
[>
v
N
o2
ox
)
o
2,
Ir
it
O,
[>
o,
)
[

ANAE BRI R A= gEe] wrh FUd A%
o= Fej2Hr) ofd x5St We] 914
ke Bl AHS ek A 9 2
g 2ElE|=r) AHE B3R ES Ao gk
PCPlell A= A BEIA|7} 7] $lsle] Hwo]
el WARAE ARgE) ZF BEIRlE o3l Aldd
WX S w1 oigichd Al wlARE Bio
ZRile] AAsh= F Y] FE|zElE =g Aldgich
o] WAA|E FAlshs HEIR= AMile] 41 BE
2o} g F FE|AEEEE ddsky A ¢
W A 7les 2|8l HEIAEL Forward
Setel] &3l=A15 7|9l = H7HHQl WA
s dof abe, 7F BElA= & 4 o] FE~
HI=Es AR i
EErelA] Aol wAAE AR ek
2, BElAlE A w|Ax]e] F2)
o] glis 2R ARE o8] ~nFE AHTE
AR o & AR S FHbghe]. wpA o

= FAE vkeleh A g
no] o]Fe|~Els =] Selar & uwf O(m)elck
24 EAE Aolsta sEdAS AL
34 Akl daeE|Ee| gk ApAEE =0l E 3}
I R ZelaE 7uke] <welE & pCcDVY
2 GDSRY o Ag3tomm o AL Wit
o}l 44 elME Aats goRi)

2.1 2A Ao
Z#~EE A% Ad hoc HEHFA= S+
ZEF =7} o] 3k FRISEEIEEA HAAE

www.dbpia.co.kr



v/ 2@2E 71| Ad Hoe M|ESZelA Folaplal =gt 28249l $41% $1% DSP duels

ity sk WA s S HEIAES Z3HelA
Akl ol % FE|iEFEEoA Al o]
FH2EE Aol B ARE Ze Afele
HEle] FAdgk wAATE MR o A2E wet
ol FE|~EF=EelA A== TAe] gl
ad 19l sl F Y SEzEE AR FA Ad
hoc HWIEH=ZE ¥xl F 7N Fejxgs&E=(, 2)
= vl 7He] BEA] 3, 4, 5, 6) o SJEix] A= A
A=lo] glrh. o714 FEizE WS HelE Bl
W) wiel =215 sk @t BAE FEdE
AR FEiaEEE 10] AEshe WA=z o]
% FE2HIAES (714= 28 EDellA o9A
A= =25 ¥l WA HIA] 4, 5, 6°] L A
215 WA w5, mE7E Ao R Wghy] witel] A
HEs 7Pk o> H3lA] 30] e AoF
ANAEL ) Ao r FeAEAE 28 4782
FUg AR E WA ok

shte] whge wkd ojw BEX|7} wAA]E uE
Sk W ov] o] 3k BEIA|7} zMile] Hifaizt
she 2B Fe|2EE =gl WAXE RyER]E

o b olrkd ARG Erlskd Hokh olE £
7, B2l 57} vAAE tw spE 1A RS
gl s BElA] 57} 25 AWE)] wlite] B
217 49} 6= AAES E713h

Alkdt dweZe] FEAS HE3] $lste] A
£ dolE 7ul 2k9E ZR®F9l PCDVH &
T 7]¥F ZR2 €29l GDSRS 7Hks] AdwEich

2.2 PCDV Z2EZ

PCDV+= F&|2Ed] 7|HE o]43l= HE o]
Hpale] 2 EFolct, 7h Fe|xE s I ES
2shs FeaEsert EAlsla FaHAEE
2] shte] AR AFe] vESZ s As)
FHed vEY = i X% DSDV L&
5 AHL3lgich FEaEdEES A WARE
ol-% Fe|xHel=Exy w3lgtoza Y 2heH
Hol£S 7Rt Ay =98 HeolE2 H27
FezgeR 7] S8 HdAH e v
e~ EE odeF) A 2heE "ol 7
Fe|~EEze] gt dEZl= 1 Ful2EEEr)
HAelsls W rTiS ¥Iely| ufie] EH2A)
rer) &3 FeaEdes GA HNE 5 gl
x3h EEEA] WA gk Al wAAE Ed
S B o] FeliEElESeA AdEE A
oA o] FE|zEHEE Aleld thE A|HHEI}

=

7

N o

o

Frdog AR o|FA AH=rt A= $Al
ro= A xRl FenEEsoA Adsla F
2] 2ElF =i 2] A ke Ho]E-S o]43)
o Bz krrl &3 HA4x] FHAEH=E 3
3, O vy B SRR s 98 o
FerEF=s el aEla A ARE o]83)
o o} FHaEEH =R v E AEgeh 18
by FEzEE s AR 542 FesEd =

of =R w7 $1o] Shge wEgch A A
Ge =g sl uekl

2.3 GDSR =Z=2&=E

GDSRellA= 2t S22E wiMelAl o] S+
2E o5& sl Wi A Hol:
71ak Wi okya) S ARggit). oledk ZelaE
Wido] A== oA A FAE sk
rEis ARE AA] fste] WA AR 2 2
A wAA] (RREQ)E Z&{d gl o] w ZH=9
TS AT k= Iyt 5E Zo] opa Fe~
HE dishe FejaE #Helgeo] ok ulehA
RREQE 4413 k=% RREQ7} FHlsl= #Hols
AR BZo|| A}l #olBo] EASHA = BT
o7t zpile] dlolES AHNghl AR HAA] =
e AR 3 89 vAA RREP)E TAEHA
o rEolA Bylth RREPE RREQS Ed4]
AAE FEizE Hels: AR dAZE wEt
Al k=2 o]5gitl. RREQ wIAAIZ} Z&d € o
DSP <arE|Es 243 4 glrh. GDSRel gt #}
AgE v = xs)y) uleich

=

. DSP 212|5F

Ch)E B3lA] b7k WAAE Adghoan] 24
ZHeZ (19 2 HHeZ 29 AT 5 ol
= FEizHH=E] Aozt %k Nb)E b
o] BEIAEe] Aitelztal Ak N(b-)E N(b)ell
A E BElR] bell M 2 WAAE A 1
A5 Agholebar sk BEA] bz thy 271°]
WEEh WA E 1 HARAE 2 B8v) dlck

Cb) < {x] x € C(v), v € N(b-1)} 1)
BElA] b7} A7 Ae R AN ¢ 9l F

=gl tiete] A 5 ol ZeHA=
o] Al Cys AT = slepd, wlAAe] Al

|

353

www.dbpia.co.kr



221313 =] °07-4 Vol. 32 No. 4

/| BMSG; = (msg, coveredSet).

/| BMSGi.msg: a message initiated by clusterhead i.

/| BMSGi.coveredSet: a set of clusterheads to which
BMSG; // has been delivered directly before or at the same
time the // message arrives at a certain bridge.

/| coverableSet; : the set of bridge i’s neighbor
clusterheads // and the clusterheads of bridge i’s neighbor
bridges that

/| belong to bridge another cluster.

© sending clusterhead i
send BMSG; = (msg, coveredSet);

@© clusterhead j that receives BMSGi:
Process BMSG;;
free(BMSG;);

@© ordinary node [ that receives BMSGi:
free(BMSG;);

© bridge k that receives a BMSG;
S=coverableSet; - {(src,d)|d=1 or 2};

/I a is delay coefficient and randomDelay is a random

delay
delay-jitter = a * (|S| - |Sl-=1) * randomDelay;
set BMSG;’s transmission delay to delay-jitter;
put the BMSG; into the queue and execute
the timer;
© bridge k whose timer expires
/I S includes all covered sets received along different
routes
for each coveredSet v in the queue that belongs to
BMSG; do
S=S Uy
endfor;
/| i is the source node that initiated BMSG
S=coverableSet - {(i, d)} - {(x,1), (x,2)] (x,d) € S};
if (S != ) then
§={kx dl & d €8,d=1}
resend BMSG; = (msg, S’);
elseif;,
delete all queued messages with respect to BMSG;;
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