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YT R B MANET = Mobile Ad Hoc Networks
a set of mobile hosts, each with a transceiver

no base stations: no fixed network infrastructure
multi-hop communication

needs a routing protocol which can handle changing topology
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A ()

= A fERd 2

= A R 5D Vi, d (Table Driven Routing)
e I # ;% Proactive i

= 2 F3VELd (On-demand Routing)
o ¥ J& 7% Reactive # ¢
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% #.5%%> 5\ i 4 (Table Driven Routlng) & - @& (1
pAaEp e apkd & (Routlng Table) » £ 4 *
a%ﬂ 2ol T o RGP |
‘ - éﬂiﬁiﬁ.‘”"rﬁﬁ\ij‘a @14’-}?},{“‘

© kP chi ﬁﬁé‘éﬁrﬂ* £ ¥ d +5 2 (Destination-sequenced Distance-

vector Routlng DSDV) -
° ¥ Wi L#ikd 12 2 (Clusterhead Gateway Switch Routing >

CGSR)
o mamptd %7 (Wireless Routing Protocol - WRP)
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% Rs4#ed (On-demand Routing) : % 7 % - @23 & - 1%
HE R B S > é‘fﬂ P BLEE ] BAsE o A L E R A D
A giﬁ Pl defd e BaEped { ATE AL R H
& 2t

. % Z_ ( Lightweight Mobile Routing » LMR) -

EE e

o TPEMOE R ELITH S 2 (Temporally-ordered Routing Algorithm -
TORA) -

o iy KRzBEkd 57 (Dynamic Source Routing » DSR)

o & AHNT Kppzpe 5 d +2 7 (Ad Hoc On-demand Distance

Vector Routlng Protocol > AODV) o

Rd B4 AL AL d 15 2 (Associativity-based Routing © ABR) -

wes T -k d i 2 2 (Location-aided Routing » LAR) -
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o iE3w ¥ F.d (Distance-vector Routing » DVR)
o 4 Ak gx Bt d  (Link-state Routing » LSR)
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Example
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Example

From Bto | Interface | Metric
B local 0

From D to | Interface | Metric
D local 0

From Fto | Interface | Metric
F local 0

From A to Interface | Metric
A local 0

From C to Interface | Metric
C local 0

From E to Interface | Metric
E local 0

From G to Interface | Metric
G local 0
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From Bto | Interface | Metric

B local 0

A N¢ 1

C S1 1
FromDto | Interface | Metric

D local 0

A SO 1

E S2 1

G S1 1
FromFto | Interface | Metric

F local 0

A SO 1

G S1 1

From A to Interface | Metric

A local 0

B SO 1

D S1 1

F S2 1
From C to Interface | Metric

C local 0

B SO 1

E S1 1
From E to Interface | Metric

E local 0

C SO 1

D S1 1
From G to Interface | Metric

G local 0

D SO 1

F S1 1
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From B to | Interface | Metric

B local 0

A SO 1

C S1 1

D SO 2

F SO 2

E S1 2
FromDto | Interface | Metric

D local 0

A SO 1

E S2 1

G S1 1

B SO 2

F SO 2

C S2 2
From Fto | Interface | Metric

F local 0

A SO 1

G S1 1

B SO 2

D SO 2

From A to Interface | Metric

A local 0

B SO 1

D S1 1

F S2 1

C SO 2

E S1 2

G S1 2
From C to Interface | Metric

C local 0

B SO 1

E S1 1

A SO 2

D S1 2
From E to Interface | Metric

E local 0

C SO 1

D S1 1

B SO 2

A S1 2

G S1 2
From G to Interface | Metric

G local 0

D SO 1

F S1 1

A SO 2

E SO 2
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From B to | Interface | Metric

B local 0

A SO 1

C S1 1

D SO 2

F SO 2

E S1 2

G SO 3
From D to | Interface | Metric

D local 0

A SO 1

E S2 1

G S1 1

B SO 2

F SO 2

C S2 2
From Fto | Interface | Metric

F local 0

A SO 1

G S1 1

B SO 2

D SO 2

C SO 3

E S1 3

From A to Interface | Metric

A local 0

B SO 1

D S1 1

F S2 1

C SO 2

E S1 2

G S1 2
From C to Interface | Metric

C local 0

B SO 1

E S1 1

A SO 2

D S1 2

F SO 3

G SO 3
From E to Interface | Metric

E local 0

C SO 1

D S1 1

B SO 2

A S1 2

G S1 2

F S1 3
From G to Interface | Metric

G local 0

D SO 1

F S1 1

A SO 2

E SO 2

B SO 3

C SO 3
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g v/ 2 2 . -/
B BEERES  Bd BLA 2 RS
A B C D
y SO SO y S1 SO S1 SO S1 SO
From A to | Interface | Metric From Bto | Interface | Metric
A local 0 A SO 1
B SO 1 B local 0
C SO 2 C S1 1
D SO 3 D S1 2
E SO 4 E S1 3
From Cto | Interface | Metric From D to | Interface | Metric
A SO 2 A SO 3
B SO 1 B SO 2
C local 0 C SO 1
D S1 1 D local 0
E S1 2 E S1 1
From Eto | Interface | Metric
A SO 4
B SO 3
C SO 2
D SO 1
E local 0
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e Maximum hop count : "] H B i #ic

e Split horizon :

B AR LT wE T LR A

Bz %73 - C72 ¢ # 3 Adit L £ 37B > Bl 5 FIAGRL
4 d B4 7Ceh

e Hold Down :

41 * Hold down timer » 3 hold down timerif

PahiZP AR K7 Faped BEI{ITTN
dafki Z 0 PIA ¢ L ATE R fhold down tlmerfﬁ%*’

‘?UF'—:]P\ y } IW
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Network 1

Routeij fo o

Split horizon

&S5 &S

Routerl Router2

%Routerl | REINetwork 1fiverqh » [EL

5“Hffﬁfq_ROUtelr 1F I FrRouter 2p7
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( Shortest Path First > SPF ) % & ;£ » ¢ n%%— >
e B 55 RY A ¥ ﬁjzﬁzﬁug o J mqgﬁ%a 1
E55h i BUNPE Sy S i) 1 ] IS E‘Lxﬁ‘x Yol =
B304 ° o BEREFEZF A P
" Dijkstraiw & iZ2&F & 0 ™ Dljkstra/?ﬁ’ﬁ/z A5
* % OSPF (Open Shortest Path First) ;& & ;%
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2

48k B d R 5 2 ; Dijkstra’s Algorithm

Initial State: each host only knows its direct neighbors

® ® ©) s
2 1 ®
]
O——©—FC
Network
A B C D E F G
B/6 || A6 || B2 || A2 B/1 C/2 || C/5
D/2 || C/2 || F/2 E/2 D/2 || E/A4 F/1
E/1 G/5 F/4 G/1
Link State Database

Figure 9.13
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Evolution of States in C

7. Place A in path.
Examine A’s LSP.
No nodes left.
Terminate.

Comments: This is a centralized algorithm, not appropriate.
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gk LR d FE 2

= Optimal Link State Routing (OLSR) :
* OSPF&. iz it %= &~

% 3 E B e g(MPR) & 45 &
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» DSDV : $-#DVRi2 72 it @ @ o

 DSDV % 7 B ¥ 75 5 5L28 (Destination-sequenced
Number) Hizs4k - ? | % B e U5 R SRS Kk B ETE S E_E
ZRLAT FLFA S ;R scﬁ%m FR = Re el it S
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F RERR VR A BT
fG R enp e JEYE e § B d 5 2 (DSDV)
P | To B | BCER | BEARE | ¥- i

Destinati .13 #c Sequence 2=
on Next Hop Metric Number Install

DSDVi it T 7 & — B Bp 3 f 35 - BRd 4

~

p ep= (Destination) @ ¥ ¥ 2. a8 o

T - B & 2(Next HOp) B[R - PSR BT e - R ARARE
'\11‘&, o

s 2 & BLgic(Metric) @ F|iE p rhéﬁé'l&qc‘ B 47 € 54 cha 2L i o

75 I 5LF% (Sequence Number) B TR T AR 2B
'{’—%OZ“Q&\?B}E\ S F & i’}}géi ’ rﬁ?é ,mimi,ﬁ’:frfﬁ%%,{ﬁ%gé\:: o
- Api PR (Install) &2 B EEEE - X H B e T M FYTS
Bz PR o
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4 DSDViE 25 %P > 5 Bk & § B 2 o d 4
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-l- G e
1%,5%357 O B T
/
= .z EL =4
R ks fEAEw & Bd 15 T (DSDV)
= Example: & 3EMH1 & & S eic d @ # 802 535

Tl wes | mavm | 5o cipa

L @ R Vg 7 Duks — =X B3
[E; T - B 2L#ic Sequence P Y MH4
estination | Next Metric number Install / M“ﬁ
Hop : \
MH1[1(|S216_MHI MH3
MH, MH, 2 S216_MH, | T001_MH, / \‘
MH, MH, 1 | s328 MH, | To0L MH, / \ /' MHS'\‘ MH
MH, MH, 2 S546_MH, | T001_MH, MHl MH} -‘-Mm
MH, MH, 0 S602_MH, | T001_MH,
MH, MH, 1 S312_HM, | TO02. MH, | e
MH MH " )
e s | 2 | 5056 MH, | TOOLMA, 2-MH1 &Ad Hoc e B @ 4 §° 2 )

MH, MH, 2 S128 MH, | T002_MH,
MH, MH, 3 S056_MH, | T002_MH,

MH44= 45 e d 2

32



%/?]‘}—:;"’ F s }}E'rg;ira» ’E_

o BT | 0B LA : MH4
B oers 2 : - MH6
inati L2 S Sequence A e O
Destination | wretric | number (IR 12 / / N\ MHS
MH, 2 S216_MH, 5 % \ %ﬁ,\. - S
MH, 1 S328_MH, Ml D...
MH, 2 S546_MH, OMHI N M3 v
MH, 0 S602_MH, ‘ g
v e & BEMHL#5 # % #;MHWMHBK s
MH, 2 S056_MH, ) -
MH, 2 S128_MH,
MH, 3 S056_MH, = MH2% IMHL13E R {6 > H#-p 7 { 22 3]
’ MH1eg2 e & Bhfic 5 m "3+ » T 7 § ik
MH4- B deoris D end 37k d | BRS¢ o b EMH2 ¢ Heit B
WLRIEN S EE R R rr@-‘,h'f; Toip

MH23L 222 MH1 & & %721
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+ 1z , _\
N \:"05‘%", P
V4 y ] N/ ’
>4
R b FE AR
TR | pes | mawm | - xina
220l 5% VS /Fl T oS - =X 3
ke - B 1% ;g Sequence P R
Destination Next )
Metric number Install
Hop
MH, MH, 0o S§217_MH,; | T001_MH,
MH, MH, 1 S328_MH, | T001_MH,
MH, MH, 2 S546_MH, | T001_MH,
MH, MH, 0 S602_MH, | T001_MH,
MH, MH, 1 S312_HM, | T002_MH,
MH, MH, 2 S056_MH, | T001_MH,
MH, MH, 2 S128_MH, | T002_MH,
MH, MH, 3 S056_MH, | T002_MH,

S

H2% 41 MH1 ¢ #7id 42
d

MNALLL S217 ML

(‘ MH1|3(S336_MHI

MH6

C?
‘\'VHIS

14 3% i

MH1{0|S336_MHI

a ﬁ\
-}

MH1 *._ MH% VTl

& BLMHL#5 § 1 MH7 MH8¥ 11
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EAR LN N 30 B A
VR R ek R £ Y 2 (DSDV)
e, ;;f RES | (AR5 ¥ - =4p B e BES | RS
Dest{nation ﬁ%);t I\ﬁi ?;;itc Sﬁgrl:]%neie ‘ﬁj aﬁ Destination I\'Z‘z ?fl:c Sﬁg:qebnecre
MH, MH, 3 S336_MH, | T510_MH, MA, 0 5722 MR,
MH, MH, 1 S448_MH, | T001_MH, m:l i 222:—&:1
MH, MH, 2 S666_MH, | T001_MH, MH2 > 8666_MH2
MH, MH, 0 S722_MH, | T001_MH, MH3 . S432_MH3
MH, MH, 1 S432_MH, | T002_MH, MH5 > 8176_MH5
MH, MH, 2 S176_MH, | T001_MH, MH“’ > 8238_MH6
MH, MH, 2 S238_MH, | T002_MH, MH7 A 8176_MH7
MH, MH, 3 S176_MH, | T002_MH, : -8

S BLMHAR = { 3715t d 4

g ZEMH4 52 MH145 & 2 MH7§2
I\/IH8"11L Wi oriE d eh ] Frikd
Bt

35



+
=

,/f‘f P ek FERAE

‘.4

DSDV 2_tEJ 7

7}%0‘5‘%’@% 3"

’

id

RS
.4 2 %_(DSDV)

Initializaion:
forall adjacent nodes(column) v
D(*,v)

D(v,v)=c(X,v)

B
'

False

False

False

If(control msg received
from my neighbor W

D(Z,W)=c¢(X,W)+new
distance from W to Z

fcostof my least cos
path to Z has changed

[f(c(X,Y change by d))

Change all column-Y entries
in distance table by

l

If this changes cost o
east cost path to some_.

Send control message to neighbor

True

with my new minimum cost to Z
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MDSDV L A# T 8 £ B d 4% 2tm 2o
=

£ 'éé‘-ﬁ;»’ff’ﬁf;fh‘\ﬂ@f{};& » B4 N R - EHY T
LI R (Clusterhead) e 4] o

£ SR A BTN F & /Eﬁ’ﬁ/z (Dlstrlbuted Algorithm)
KENE- BPaghivs k- %?ﬁ 0

- H RPN T aﬂﬂ&.h"wc» TS I A
B2 AR o

,l.

L._

BB 2] SBET Y S R
- BEEPLERET L ZfEES
 #7 (Clusterhead) -

o i (Gateway) -
o — ir &2k (Node)
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TR
o - BEE e (Complexity) i & Bt THAFEE | 0 3
- -E’L'ﬁ 5 %é/w\ B(;r\‘%»g:@?b-ﬁ ESRSNE .
o BN wE E B % 52 (Lowest-ID Clustering Algorithm) -
e BBl M E BFH 2 (Highest-connectivity (Degree) Clustering
Algorithm)
¢ EMERY > ME- BPEEEALR BRI LB HEH A S FRH
3] E B 2 ki o
e WY - FAigs 2 LCCE w52 (Least Cluster Change Clustering
Algorithm) -

o g2 ?ﬁ&ﬁﬁrRTigﬁﬁﬁﬁﬁ%iz
o FE_ BEHENT - B pﬁ?ﬁ}\%%ﬁafﬁ°
© R R BEF RIS KR LR R
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d
¥H Wi 2 HE Y 2 (CGSR)

LCCix & 2

o gt i maiwsg ; (Lowest-ID) g8 [ &% mid 4, (Highest-
connectlvr[y) AEFEZ O KAE- BAAE R o

« F - .g@@z«;gAm,,P & gL B 5 %%Bﬂi“ RIS EAPBY 2 #

F]'T']gviv% %\%67;\. g%ﬁ %ﬁf);)
. ?ﬁ“'ﬁ/’v#gﬁ%fﬁg%?m%g‘ E’i’ﬁs\%ilﬂ?%%ﬁ(%# A i
BB ﬁvmqswl?flp\ DR g G - BRATEEE o 1A 52 i 3

i
C FEBALYF SRAE L BAL e~ TIE BB 0l i
j‘"‘g‘f‘—"}@ ﬁ%?ﬁB&ﬁ E‘P«-‘f—. 7}5%—1 ° _F_a}"l# M & 'f«_; J %
1§T4J %kg:/:ﬁ—ﬁ/z‘ ( ﬁlbﬁ&‘flﬂ'mlﬁvt it) G ,,é; ";F%jz":’\'ﬁ‘
LL%;&Bm—"? F] o
©OREBAL G EBAR ERAR AL E RAR G TR S
B Ei H EA- - NP E R U e NP %ﬁ—rﬁ%g:—ﬁ

L
e

Q
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e 38 e S 4

o BERGET ARSI NERIPN D G R TELR R P

%%%W@W$@%(UW>

A BEEIETF R e ﬁn@@%]fw% (Transmission Code) > ® & - i

“%%gﬂéﬂwlfw%aﬁmé%ﬁa

BRI RS R o AR AR B

THEITESBRY A AEOEE BT A LG
Links) - &2 jGR SR & ¥ A0
iiﬁ%—gb%gsg;ﬂmg_,]},;\,ﬁ1371 g o

4% (Pseudo

40



ERVEE S RS LU R

A E R s g (2

A HEE o AEA AW S
v BEN A - dx &E))
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= HfIE PR R 2

c IR FEREY o FHIRY oI EnP, (CDMA) 27
;i%)it“ R @ﬁﬁj ( Parallel Transmission )

*OEBRPINEEEROER, - BT R T Al N
(Token) | en Tghzat % (FrPolling) kiz B & fedpig o2 ¥ £
- BaERR T o IEEA L SRR FlEl R A 2 chpige T

© TR HF OEPAE RHF LG LS BEHE

© Ao BEE TG EI]RF RS BT R AL e ehil B 4
(CDMA= 2 ¢ s ) k F B3 o

c HEFEG LA A RELL S 0 BT

y \ AB 2o A= .
o h- LR LIFRITE A glﬁﬁk o
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CDMA

= In Code Division Multiple Access (CDMA), every

communicator will be allocated the entire spectrum all of the
time. CDMA uses codes to identify connections.

frequency frequency frequency

; : time
FDMA time TDMA s CDMA
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CDMA (Cont.)

FREQUENCY

POWER

FREQUENCY
TIME
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Z:t\' ﬁ,,gﬁzé“' d T% % .
A i‘a#ﬁ:ﬁ{&ﬁ k2 %_(CGSR)
= CGSREZiEFHE -
o Fte MiBiERE “Fﬂ%ﬁw%ﬁ%ﬁW%Qﬁﬁﬁﬁ$o
e C1,G1,C2 G2,... Cn
¢ R EIE R s KRR B B0 0 o SRR M 0 o
s 5 8E o
o H l%ré.ér_""%ﬂi’ﬁ Efﬂﬁhg 2 5 m@}ibﬁg oo fff g ZRR ErE - F AR A
B2 B 3te i g
o & & 8hy A Ay ﬁ_
c KBS R A
— it B P RE R R HEE
- & paghg @ * DSDV: ek M eng aRiT - B de A = B & 1Y
[ATLE P F > 20 &% AL kL BRI TR il o
e i £
— GeH PN LD S HF RS T - BB (HE A ),



CGSReu:& {E5r %, B - d &rgEli@i¥ 42 3| & 8L
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DSDV £ CGSR: 1t i
Bl & 7 2 Bh 3t CGSR™ Mg L B if $T AT if eni@ if o e AR SR T R B

c AR g A RS ZHEACGSRE 2 v 4 5 & DSDV™ 2

« H452.5 % CGSR+ DSVD§ #i > e dozs & i 7 48
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