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ABSTRACT

Several IP autoconfiguration techniques for MANET have been proposed by this time. But most of them
concentrate on dealing with address duplication, so they have problems with latency and inefficient address space
utilization. In this paper, we proposed a new IP autoconfiguration technique, namely Relational MANET
Autoconfiguration Protocol(RMAP). This technique distributes IP addresses effectively by exchanging messages
and recovers IP addresses by applying parent-child relationship. Simulation experiments are conducted to
demonstrate the enhancement of the proposed algorithm over other known algorithms regarding latency, uniform
distribution, and IP address recovery ratio.

I.ME Az gjemg wg dAZ IP 45 Idiivle

e Brbssith wel koEe] FAE AFoE

# Mobile Ad Hoc Network(MANET)el}x] 2] ARty ol IEHTF= T4 AHA ZREeES
ZeE el ] Az 9led, ol MANETellA D49l 242t & 4 gl

ZIEZES UESNT P4 o] xru AHAHYS T4 A ZREZ] s F2% 2L k=

7Hd8kar 9lth. MANETelA = UEH = Hejapd =9 P T4t AR FEHA Yool git= Aol

7|9F A)de] EAEA] a7} ks olFAAE 7t th ukek FEE] AE Aol o wEA 4

* At 75l 93t (dreamytree @empal.com, jssong@emerald.yondek.ac kr), ** AJEHET A REANE] (sklee @sejong.ac.kr)
F=EHE  KICS2005-03-124, A=} : 20054 34 269
¥ B dite ARFAY 9 HrEdaizde] dist ITdTAE 84 - A9Ak]e] drdns =g,

349



- E A3 =FA] '05-6 Vol.30 No.6B

23l 1P FAF AT ok shedl, o]F ¢
g &7} =] 2 Duplicate Address Detection
(DAD)°] e F4 M4 Z2ege v o}
€ F8% 2102 P F4F MY 5 glele}
gohs Aok kot vE]AE o £85
= 7dtelle P 4 I3 EEA9l A At
45 98l 1P Fhe k=] FpEojof P

AF7H] TRt F4 A Z2eEE] Aglks
o] grort diyte] IP 4 FF e AFF¢e
2 P 4 3] vaAgA A Y a4 F
ol w2 ?‘]‘ﬂ-’] TARE 7R slvk m=d
=rt vl $85 & ASle P F45 A
3 3l RReRM 4 gkl Rlgre
TAA= 7 Qi £ =iolAe P F4Av &
== 3 2= b parent-child ¥AZ AAs}
I B rhedt Tl digt ek A Hus
Ao 2N T4 T2 o]4-8-& ¥0)i= Relational
MANET Autoconfiguration Protocol (RMAP)-S A|
g} olgE] RMAPE F4ld] Fofslz RE k&
A F4 g7 F3E Ao EH F
Aol & eWH =g FoluAl dick

2o 1B T4 AR ZREISS Abe
3 37elA JRAIR wRAle] RMAPS AWt 4%
|4 RMAP2] /‘1“—}34 = 7””] 4l 5"-]’“’* -y
3k
A Al Az 1P ‘Zr‘iiq 1—1'_'—0‘1} ‘“3'——_}%" ?‘ﬂ"ﬂ‘i
Gkt mR e 2 6olMes A2S et

I. 4 843 Z25F

2.1 7|10 T4 MX mZzeX

F4 AR ZZEZL stateless approach!lo}
stateful approach™Z }E 4 gt} Stateless
approachdllAE =tEo] A2 Fgxeog xpile
IP F45 Al 2AE vEYH=Z A9 RE &
E52¥e olrFselohe e dold T A
s "k o] WAl e n=E2RE ACKE
W= 3718 DAD #de] 83z, oo g
@ A Aol FolAleke wol Stk

Stateful approachellXE Xx=Fo| IP F4 I+
o SR 40§ A o ool e <)
glo]E-5 A8z Whalel “}E} A = B

e A WAE F4 doldg A e @
x=vt E‘r Tefske Aol °] Al g o
A P A Bidel| tigt ARE 25 {13k 9l

350

7] WEel 33p} AFEcke BHst 2 wm
Kol Fold A% BE ANA A Heke
Ae] Slek A WS SE wegol £
Fa dlolgg AR Aol o] WAL e
S Bas ANE 4, Relke ) Al
% cme FAlo] FolAE A9 WAstizke
o wegeld Anst §49 4 ke Ael
SR R=Ee] JRR T gle F4 HolEE 7
713 Asde] desta o wE omsl= A
74 A Zlo] M & goleta & 4 gl
o} wRAE wpAle ZRzke]  w=Fo]  multiple
disjoint ®|o]E-& 7HX|o M2 FHEA] o4& AH
E A8 Aeolrk o] HRAlE 4 A m2ESR
FollA A& A Azt E-a‘x—‘]‘?l 5 g 7y
< 7 Aer el glen, ¢ koo P F
Zell WiF BE ARBE fAE AgAde] sz A
2 FEEA] & ARE AR k=E 7}
o] F2 "HolE 5713} AT g wlolu),

Pr rSL' Hﬂ okﬂ

2.2 Multiple Disjoint EHo|22 o2t
_'__/I\_ A4X1 _EE
{71914 A¢ksl= Dynamic Configuration and
Distribution Protocol(DCDP)-2 IP F49] 59|
ofu}x] oFE stateful approach®] 3+ FHEA,
multiple disjoint E|o]E-& o]&3} wkAlog sz}
2 dejzl ggde ZgEZolth DCDPE AR
7V BEE F4 poole] vl vlEY I k=
oflthe 74 3ol AlxRRlth #Hxe] k- =i= DCDP
AW FzteiA =5 AA F4 poold HHA k.
e 2% 7 A WA FaE ARG TP 4
2 AARRIR YA FA5E F4 poolE A3}
A "ok ou) vEY ] M2E x=rt AXE A
% AMde] 7 A e FEF T4 poold A2
oA UrelFA sl AR ke whEb)
AR o|AE WA}l 1 F e A 1P F
a2 AAs HAE F4 poolE AAEE Fell
= 3te] DCDP AW E F231A =k
DCDP A2 TP 9] F8°] dolvhA] &
=2 37l DAD =jo] E LA vhe o]

UAT F2 poole] MZ BFHYA o] x
= 71 Aolrh 2 elAE Wako] AR} =
3 A2e rTEo] ML Wee) F4 poold 7H

XE2HE IP FoF BE AT ol T =
=98] F4 pool HAF Folgo] AT obE &
FIP 4% ¥R oA ik weld Az A=



=% /Mobile Ad Hoc Networkell4]12] Relational MANET Autoconfiguration Protocol(RMAP)

S $R o8 7R Sl g ol =
84Y 7%, M=z o

E rxEol T"rifﬂ IP 45 72 dujekz o)
E v wke 7} glAl =k =3 DCDPell= 1P
FAE Fsle 7150l flemE olF AAEE

¥

& gcke ¥A413S /A A sl
81914 A¥Et Buddy System2 DCDPe)| TP 5
& 4 daEEE AL zfiiio]u} Buddy
SystemelAe k=r)l BAE £5 Q’ °]% o]
£y o4g)r) 3)F bye 3 ‘415‘_‘4171] 2
=), weF kol Ay 4w Fe °]Tri 73217
&EWM WENZE A = 7Pl bye
22 RUR B34 HE8 IP F4E A 34
EM %ﬁb‘l AN = A "l

It. Relational MANET Autoconfigura-
tion Protocol(RMAP)MAS FA &
aelE

E =Fols] Agkss RMAP-S- multiple disjoint
dlolEs o)83t 7|E WAES WS Bk,
rzo Z‘—E/l] IP F48 BEXOR 33lEE
S A2 F4 AA T EFo|th RMAPHIAY

T4 83 %"—}—c kgt 2 e AR

Step 1) VIES|Z] A2$ == k7 A=A
I 3L kT ke ZMIY P FAE A=
address_request ®|A]A] S o]%- = TelA Haick

Step 2) VEHIY 7]|E =B ov] FEH
T2 reeRE 343 $E P 5259 Wl
address_range S 7}A=8, address_request WA
E whs 7% 34538 addréss_range 3 ShE
address_reply WlAIR|oll Ale] ARAle) 1P F4:9} 3
A AR kT koAl Bdlick =ef olnl 35
address_rangeZ 7R3 9JA} rh 2}Al9| address_
range s WE2E o] JlE-Ee) sddle address_
range] W& IP T4 A BiA ok

Step 3) AEE kT ke ol REEERE
& address_reply HIAIAIE #A31e] 7 W&
£19] address_rangeE 7H XE(013} k= jE
e13}7, parent 832 SH= parent_request WA)A]
2 xx o P 42 ¥

Step 4) *= j& 2L = k9] parent =7}
Hu ko koA Foigt HES AL izl -
Fog P9l address_rangeE AL =gk

2 ot At

r= k& K1Y child =2 A FA
parent_reply ®lA1x15 Bule] child =7} IP G4
o AR-E AR 5 QRS dh k= ju o
2L HolES g
* Address_Range_Table; : == j7} AXE o
parent :=E=2HE] 9EE address_range?} FHEH
re=g e 343 address_range S A3

¥ 1. Address_Range_Table

Address_Range Type
129.1.1.13-129.1.1.21 S
129.1.1.32-129.1.1.38 R
129.1.1.50-129.1.1.58 R

* Type S : AM12] address_range
Type R : 2|53} address_range

+ Child_Table; : AFi19] child ==el ofgh AR
2 %81 child x=2] IP F49} address_
range S AAgHCL

xE jE child® XHF k= ko IP T4
o} address_rangeS A9  address_range_
table;ol| AFsHA Ak

# 2. Child_Table
IP Address Address_Range
129.1.1.12 129.1.1.13-129.1.1.21
129.1.1.31 129.1.1.32-129.1.1.38
129.1.1.49 129.1.1.50-129.1.1.58

Step 5) Child xT= parent Z=2HE] ¥
address_range & A|d A WA AL AAle] 1P F
42, vulx] 352 z}4e] address rangei A4
g} FAlol A2g =9l child k=9 [P Fi
2 3}l parent B parent—chllel'vJ S acIn
AAbslA| =l

o] k& k7l AlZ AAE x=(o]3} k= m)ell
A A1) address_rangeE T3 Fol k= me
parent =7} & 7%, address_rangeZ F-o{3}1
AAAE WS range_update HAIR|e] Alo} =}l
9] parentd] X2 = jolAl Xtk x= j= child_
table;ollA] == k9] address_rangeE Ao} A2
X mollAl &g S A A9 address_
range 2 o5 AAAAEA =t

351



FEEAI5H3) =F7) °05-6 Vol.30 No.6B

——» Address_request message
--------- »  Address_reply message

---~=-—-»  Parent_request message
——wme% Parent_reply message

T <Address_reply>

Y IP address:129.1.1.1

\ Address_range:129.1.1.7-129.1.1.11
\

\

<Address_reply>
IP address:129.1.1.93
Address_range:129.1.1.97-129.1.1.100

"<derass_reoly>
A\ P address:129.1.1.22
S \\Address_range129.1.1.27-129.1.1.30

<Address._reply> VO
IP address:129.1.1.38 g

Address_range:129.1.1.48-129.1.1 ,58\
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A 129.1.1.1 129.1.1.2-129.1.1.11
B 129.1.1.22 129.1.1.23-129.1.1.30
C 129.1.1.39 129.1.1.40-129.1.1.58
D 129.1.1.93 129.1.1.94-129.1.1.100

E 4. xT B/ AN &

Node IP Address Address_Range
A 129.1.1.1 129.1.1.2-129.1.1.11
B 129.1.1.22 129.1.1.23-129.1.1.30
C 129.1.1.39 129.1.1.40-129.1.1.48
D 129.1.1.93 129.1.1.94-129.1.1.100
E 129.1.1.49 129.1.1.50-129.1.1.58
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