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‘ IIegteyopeva

* Clustering ad hoc owkTV®V
— Multi-Point Relays (MPRS)
— Weakly Connected Dominating Set (WCDS)
— Maximal Independent Sets (M1S)
— Max-min d-cluster aiyopiOpog
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Multi-Point Relays

» Xpnowomnoieital oto OLSR (Optimized Link State
Routing) ntpwtokoiio (RFC3626) kot avikel oty
owoyévelo tmwv neighbor-designating broadcasting
aAyopiOumv

« Kd&Oe kopuPoc emréyet Evav vmooHhvoro tmwv 1-hop

YELTOVMOV TOV Y10 VO, KAOADWYEL TO GVVOAD TV 2-hop
YEITOVOV TOV
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‘ IToepadstypa extedeans oo MPR
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ITagaderypo ad hoc 6ixtvou

MauUpo1 képpor: clusterheads

MaUpec akpéG: ouvdEaelg
pHeTall Twyv clusters
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M6 dominating set

¢ Xpnon tev kéuPwv evdg dominating set wg
clusterheads

» Avabétovpue ka0 kouPo 6’ exeivo to cluster mov
QVTIGTOLYEL GTNV KOPLPT TTOV KLPLOPYEL TAVE® TNG

* Mikpdg apOudg oo clusterheads yio va
QTTAOTTOI|COVLE T1 OOUT] TOV OIKTVOV

* Q¢ yvmoTo, N evpeon Tov eldytotov dominating
set etvar NP-complete
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Connected dominating set

‘Eva connected dominating set (CDS) evég ypoaopnuatog G
etvon €va dominating set tov omoiov to induced ypdaoenpuo

elval GLVOEDEUEVO

Xpnoipomotgiton evkola yio routing
unvoudtmv petocd tov clusters

H gbpeon evog eAdyiotov

CDS is NP-complete

O ap1Ouoc twv clusters peydioc
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Weakly induced subgraph

* EAdtTmoom tov apOuov tmv clusters pe v
“YoAdp®on” TNC AmoiTNGNE Y10 GUVOEGLIKOTNTO,

* To vmoypdoenua mov eivon weakly induced om6 to
S(ScV) eivar to ypaonua (S),,=(N [S], £ N (N
[S] XS)).

* (S),, mephapPavel Tovg KOUPOLS TOL S KOt OAOVS TOVG
KOuPovg mov givon yeitoveg avt®dV M GVVOAO KOUP®V

TOV (S),,
* Ouaxpég Tov (S),, etvar 0Aec o1 akueg Tov G, mov
EXYOVV TOVAAYIGTOV TO VAL AKPO TOVE GTO S
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ITopdd. weakly induced subgraph

2. UvoAo KOpPpwyv: pavupol Koupol

2.UvoAO aKHWV: HaupeC YPAHHES
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Weakly-connected dominating set

* 'Eva vmosivoio kéuPmv S sivan Eéva weakly-connected
dominating set (WCDS), €av to S eivou dominating set
Ko o (S),, Elvotl GLVOEOEUEVO
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Weakly-connected dominating set

« A WCDS umopet va givon pukpotepo amd Eva
CDS
* O vmoAoyiouog evog “uucpov” WCDS oev

etval To OVGKOAOC 0tO TOV VITOAOYIGUO EVOC
“ukpon” CDS

o Yuvenmc, elvon koAvTepN pnEBodog clustering

* 2T1 GLVEYELN OVOTTTUGGOVTOL LEBOOOL
clustering pe ypnon WCDS, aild dev
OLOTTPOLY LLATEVOLOIOTE TO CNTNUO TNG
CVENTIKTC GLVTINPNONC TOV TAPAYOUEVOL
WCDS
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AlyoptBp. yio svgeoy pixgod WCDS

* AlyopiOpor | ko I1: Avo centralized
aAyoplOuot

* AlyopiOpou 11 wou I'V: Distributed
vAomomoelc Tov alyopiOuomv | ko 1l

* AlyopiOpog V: Distributed Asynchronous
TPOGEYYION
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AlyoiBpog I (negiindn)

e Agdouévov evog ypapnuortoc G=(V,E), kabe
Koupoc cvoyetiletan ue Eva ypopa (White, gray, 1
black)

* OAot ot kopuPor apykd sivor white

e Xg K@Oe emavaAnyn, 0 aAyop1Ouog ypouatiCet
black &vav white 1 gray koppo kabag eniong
YPOUATICEL gray OAOVLC TOVC YEITOVIKOVE TOV
KOupPovg

« X170 Tt€A0C, o1 black koot cuvictovv Eva weakly-
connected dominating set
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Ogoloyio: 1 evvora “piece”

* Plece avaeépetor oe pio
EMUEPOVC VTTOOOUTN TOV

YPOPNLLOTOG

« 'Eva white piece givatl omAd
evac White képupog

* 'Eva black piece mepiéyet
éva. maximal chvoro amd
black xéuPovc Twv omoimv 1o
weakly induced vroypdenuo
elval GLVOEOEUEVO GLV OTTO101

TPOCKeiLEVOL gray Kopfot Ta pieces onpartodoTouvTal
ue dotted mepioxéc
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Ogoloyia: 1 evvola “improvement”

* To Improvement gvog (non-black) kéuBov u
etvon 0 aplOpndg twv pleces mov Ha
cvvevavovtay oe Eva uovo black piece av
o U ypouotilotoav black

* 2TO TEAELTOLO TOPAOELYLLL, YPOUOATICOVTOS
tov kouPo 5 black 6a cuvévmve 4 pieces,
evo ypouotiCovtac black tov k6upo 4 6o
cuvEévove 3 pleces
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AlyoiBpog I (Aentopéoeteq)

e X€ KGOE emavaANY”M, 0 aAyOp1OHOC emMALEYEL
évo, povo White 1 gray xoéufo yio va
ypouotiostr black

* H egmroyn yivetal ue drAnoto tpomo:
EMAEYETOL O KOUPOC HE TO HEYAAVTEPO
Improvement

o Méypt va amopeivel uovo €va, plece
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Initially, all nodes are white
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First Iteration
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Second Iteration
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Third Iteration
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Fourth Iteration
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Last Iteration
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Enidoon 1o WCDS

» To péyebog tov weakly-connected

dominating set mov oynuartileton omd Tov
AAyopBuo | gtvar to moAv (INA+1) |OPT]

* OPT ocvuPoAilel to ehdytoto péyeboc tov
weakly-connected dominating set yio tov G

* A ovuPorilel to uéyieto Pabuod tov G
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AlyopiOuog II (1/2)

YnoroyiCer to WCDS pe otaolokn eradénomn evog
LOVO LovPOL KOUUATIov T

O aAyop1Ouog EEKIVA LE TNV EMAOYT EVOC TLYOLOV
koupov tov G yio va tov ypopatiocer black

2TIC EMOUEVEG EMOVOUANYELS, EMAEYETUL VO YPOUATIGTEL
black o vrownepioc k6uPog ne Ttov peyolvtepo aplopud
white kopPwv otV yeitovid Tov

Ot voynelot koot eivon o1 gray koppot tov T kot ot
white koppot mov givol TPOoKEIEVOL G’ LTOVE TOVG

gray
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AlyopiOuog 11 (2/2)

2 KaOe emavaAnymn, o aAyoplOuog e€etd el OAOLG
CVTOVC TOVC LTTOYNPLOVS KOUPOLG

[ kdBe vroynelo kKouPo U, o aAyOop1Ouoc LETPA TOV
ap1Ouod twv white ké6upfwv tov Bpickovtor otnv
“kherotn)” yertovid Tov U

Edv emideyel o U, avtoi o1t White Oa tpootebodv oto T
TeAwd, emA&yetal eKEIVOC 0 VTOYNPLOG U LE TOV
neyoAntepo apud and avtovg Tovg White

2 TNV ETMOUEVT otopaveLa PAETOLLE TOV OAYOPIOUO HET
TNV TpiTN EMOVAANYN

To uéyebog tov weakly-connected dominating set sivai
10 ToA¥ (IgA+2) |OPT]|
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‘ ITapadetypa AlyopiBuov 11

Ovxoupor 1, 2,
3 tpooTEdN KAV
oto | Katd TI1G
TPELS TPOTEC
EMOVUANYELC
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AlyopiBpor III »o IV

>¢ ad hoc diktva, o mobile host dev yvwpilel Ty doun tov
OIKTVOV TTEPA OO TN YELTOVIA TNG

Distributed sxooce1c tov AlyopiOuwv | ko 1

ECakoAovBolv va eival kAnpovouikd akoAovOiakot, apov
uévo évag kouPog umopet va ypouotiotet black oe kdébe
EMOVOATIYN

IToc? XuCovpa évo rooted spanning tree kot emksyovue
TNV KOPLEN TOL (G OLOLTITN Y0 VO ATTOGTEAEL UNVOLLALTOL
Ko VoL KateLBUOVEL TIC EMAOYEC EKTEAEGTC TOV
aAyopiOumv

2TEAVEL pvopa O1oLESOL TOV Spanning tree yio
avalrtnon tov kouPov pe v “kaivtepn’’ Pedtiomon
Maoalevel Tic amavtinoElg Le convergecast, otéAvet unicast
otov emAey0évta kouo
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AlyopiBpog V

[TAnpwc distributed tpocéyyion

Enéxtaon moAlomAmv black pieces mopdiinia

Ye KaOe emavainyn, kdbe plece vwoAoyilel TOVE O1KOVC
TOV VITOYNPLOVE

‘Evac vmoymoetloc kopuPoc sivan gite gray koppoc 1 white
KOuPo¢ mpookeipevog 6e Koo gray koupo

Ka0O¢g piece smkeyet oo TOVG OIKOVG TOV VITOYTPLOVG

KOUPOoLG TOV LTOYN P10 LE TO UEYOADTEPO Improvement
Ko Tov ypopatiCel black kabmc kot Tovg yeitovéc Tov

gray

‘Eva black piece pmopet va éxel nepiocdtepovg oo
Evoy voyneiove, evod Eva White £yet povo €vav, Tov
£00VTO TOV
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TTpwTn eravaAnyn

Break ties
lower ID
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AeUtepn emavaAnyn

O kopPog 14 o¢
éyel to largest
Improvement
OT1] YELTOVIA TO
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