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Cac giai thuat tim dwdng

@ Link-state: Dijkstra

€ Distance vector: Bellman Ford

@ Flooding

& Giai thuat tim dwong phan cap

& Giai thuat tim hai dwd'ng di phan biét Suurball
€ Giai thuat Prim-Dijktra

€ Dinh tuyén cho cac tram di déng

€ Dinh tuyén trong mang Ad-hoc
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CAc giai thuat dinh tuyén

€ Thuét toan dinh tuyen/ tim dwong la mot bo phan
cua tang mang co nhiém vu quyét dinh duwong ra/
vao ca mdt gai tin co thé dwoc truyén 1&n do,

& Thuat toan tim dwdng doi hdi cac tinh chat sau:
v Tinh chinh xac,
v Tinh don gian,
v"Kha nang mé rdng
v’ Tinh 6n dinh,
v’ Tinh céng bang va toi wu
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Cay dwdng di ngan nhat - SPT

¢ SPT — Shortest Path Tree )
€ Cac canh xuat phat ti nut goc va toi cac la

€ Duong di duy nhat tr nut goc téi nut v, 1a dwdng di ngan nhat
glua nut géc va nut v

€ MOoi nut sé c6 modt SPT cla riéng nat do



Cac giai thuat tim dwdng

€ Tim dwdng di tr 1 nguon dén
tat ca cac nut khac thuwdng
dwa trén cay khung
4 Cay khung la 1 céy co6 goc la
ngudn di qua tat ca cac dinh
cua mot do thi
€ Nguyén tac toi wu cla cac giai
thuat tim dwong:
v’ Cay khung ti thiéu: tong trong
SO Min.
v M6t cay khung t6i thiéu co thé
khéng phai la duy nhat.
v M6t cay khung t6i thiéu khéng
chtra bat ky mét vong lap nao,
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Biéu dién mang b&i do thi

¢ D0 thi vdi cac nut (bo dinh tuyén) va cac canh (lién
két)
® Chi phi cho viéc s&r dung mai lién két c(x,y)
v/ Bang thdng, do tré, chi phi, mic dd tac nghén...
@ Gia thuat chon dwong: Xac dinh dwong di ngan nhat
gitra hai nat bat ky




Cac gidi thuat tim dwong kiéu link-
state: Dijkstra

& Giai thuat chon dwérng di ngan nhat Dijkstra (1959):
v Thuat toan Dijkstra, mang tén cua nha khoa hoc may tinh nguoi
Ha Lan Edsger Dijkstra, |a mot thuat toan giai quyét bai toan
dwong di ngan nhat nguén don trong moét do thi cé hwong.

v' Thuat toan thwe hién tim dwérng di tir mot dinh dén tat ca céac
dinh con lai caa do thi cé trong s6 khéng am.

v Thuat toan Dijkstra binh thuwgng sé c6 d§ phwrctapla ‘
trong d6 m la s6 canh, n la sO dinh cua do thi dang xét.0O(n” + m)

v D& minh hoa cac giai thuat tim dwéng, théng thuwdng ngudi ta
ky hiéu N la sb nodes trong mang, i va j Ia nhan cua cac node
trong mang.
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Dijkstra

Ky hiéu:

G = (V.E) : D6 thj v&i tap dinh V va tap canh E
c(x.y): chi phi cla lién két x t&i y; = = néu khong
phai 2 nut ké nhau

d(v): chi phi hién th&i cta dwdng di tir nat nguon toi
nut dich. v

p(v): nat ngay trede nut v trén dwdng di t nguon toi
dich

T: Tap cac nat ma dwdng di ngan nhat da dwoc xac
dinh



Dijkstra

@ Init():
V&i mdi nat v, dfv] = «, pfv] = NIL
dfs] =0
& Update(u,v), trong do (u,v) u, v Ia mot
canh nao dé cua G
if dfv] > d[u] + c(u,v) then
dfv] = dfu] + c(u,v)
plv]=u



NGO~

Dijkstra

Init() ;

T = &;

Repeat
u: UE T | d(u) la bé nhat ;
T=T U{u};
for all v Eneighbor(u) va v &T

update(u,v) ;
Until T=V
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Dijkstra

T d(v),p(v) d(w),p(w) d(x),p(x) d(y),p(y) d(z),p(z)

2,U S5u ——1u oo oo
UX /2/ 4.x 2 X oo
uxy«/QM 4,y
Uxyv < 3,y 4,y
UXYVW <« 4,y
UXyvwz
€ b3 4q, Bang chon dwé&ng cua u:

(u,v)

'\6\ 57 destination link
1./. z B

(U,x)

Y
y X
‘ lﬂ y (u,x)
- e W (u,x)
| z | (uy)




Giai thuat tim dwdng link-state

& Giai thuat tim dwdng trang thai lién két (link-
state routing protocols):

1. Kham pha cac lang giéng va hoc cac dia chi
mang cua chung

2.Do do tré (delay), hay gia (cost) t&i cac lang
giéng

3. Xay dwng mot goi tin bao cho cac trang thai/
thong tin vira hoc

4. Gli géi tin cap nhat dén tat ca cac routers khac

5. Tinh duong dan ngan nhat cho tirng routers (s
dung giai thuat Dijkstra dé tim dwd&ng ngan nhat
t&i trng routers)
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Giai thuat tim dwong link-state

€ Giai thuat tim dwdng trang thai lién két (link-state routing
protocols):
1. Kham pha cac lang giéng va hoc cac dia chi mang cua chung
v Kham pha céac routers lang giéng bang cach g 1 goi tin HELLO trén
moi dwong dan, o ,

v" Khi 2 hay nhiéu routers két noi b&i mot LAN, tinh hudng sé phirc tap

Ha -—— Router

Be ,/ \ D E

\ / \ / B \\ /
\ / \ / .\ /
Ae C\ / F\"/ \ CT N
A

LAN ' N
(a) (b)

Hinh 24: 9 routers ndi qua 1 mang LAN, mang LAN dc xem nhw mét nut 3o.
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Giai thuat tim dwdng link-state

& Giai thuat tim dwdng trang thai lién két (link-state
routing protocols)

2. Do do tré (delay), hay gia (cost) t&i cac lang giéng,_
cac routers phai co sw wdc lwong vé cac . dwong dan
t&i cac routers lang gieng dé lam trong s6 cho giai
thuat dinh tuyén.

West ' East
Q
7\
/N
B C F/ \
» * \
rd | e \
| —~—
A€ _ /’H
AN - | , /
\ /’E- T T——— /
\| ~ T /
v’ )
D J
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Giai thuat tim dwdng link-state

& Giai thuat tim dwdng trang thai lién két (link-state routing
protocols):
3. Xay dwng mdt goi tin bao cho cac trang thai/ théng tin vira hoc:
Goi tin bat dau véi dinh danh clia may g, theo sau la thi tw trang thai,
tudi (age) va mét danh sach cac lang giéng. Thong thwdng cac goi tin
trang thai dwoc xay dwng mét cach dinh ky.

B 2 C Link State _ Packets
’ A B | | C ‘ D ‘ E L F
) 5  Seq. | | Seq. | Seq. | | Seq. | |Seq | |Seq.
A D bAge Age‘ .Age Age‘ Age‘ Age
1 6 Bl4 Ald B2 C|3 AlS B|6
> ' [Els| [clz2]| (ol3] [F|7] [¢][7] [D]7
E 8 F Fl6| E|1 F|8| |E|8

Hinh 26: Vi du vé cac gai tin trang thai lién két cho subnet
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lal thuat tim dwong link-state

& Giai thuat tim duong trang thai lién két (link-state routing
protocols):

4.

1/22/18

GUri goi tin cap nhat dén tat ca cac routers khac:
v' St dung thuat toan ngap lut (floodlng) dé guu cac goi tin trang thai,
v' C4c gdi tin chira thong tin vé tudi (age) dé tranh trung lap va cap nhat

Lhong tin. Khi bd dém tudi quay vé zero, thong tin vé routers day sé bi

uy

v Trwdng tudi ciing glam theo tlrng routers trong qua trinh ngap lut dé
dam bao khéng cé goi tin ndo co thé tén tai vo han,

v" Cac gai tin trang thai thwong dwoc lwu vao b nhé dém dé xtr ly tuan

tw, néu co trung lap sé bi loai bd.
Send flaga ACK flags

Source Seq. Age A C F A Cc \F Data
A 21 v 60 o111 |01|O '
F 21 60 1110|001
E 21 59 o|1/0f|1]|0O0]|1
C 20 ‘ 60 10|10 |1 |0 ‘
D 21 ’ 59 1000 |1 |1 .

Hinh 27: Vi du vé buffer d&m lwu trir géi tin trang thai ctia router B
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Giai thuat tim dwdng link-state

& Giai thuat tim dwong trang thai lién két (link-
state routing protocols):
5. Tinh dwéng dan ngan nhat cho tirng routers:

v' Sau khi cac routers c6 day da théng tin trang thai cac
dwcyng dan sé sr dung thuat toan Dijkstra dé tinh toan/
xay dwng dwong dan ngan nhat cho moi noi dén cé
the,

v'Chon dwong trang thai lién kiét (link-state)
dwoc dung nhiéu trong cac mang hién nay,

v' Céc giao thirc chon dwdng trang thai lién két phd bién
la OSPF (Open Shortest Path First) va IS-1S
(Intermediate System-Intermediate System).
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Giai thuat tim dwdng link-state

& Giai thuat tim dwong trang thai lién két
(link-state routing protocols)

v'B6 dinh tuyén dung nhiéu bd nh& va thire thi
nhiéu hon so v&i cac giao thirc dinh tuyén
theo vecto khoang cach.

\/Ly do can thlet phai lwu trir thong tin cla tat
ca cac Iang gleng co s& di¥ liéu mang dén tu
cac noi khac va viec thwe thi cac thuat toan
dinh tuyén trang thai.

v'Cac nhu cau vé bang thdng can phai tiéu ton
dé kh&i dong sw phat tan goi trang thai.

1/22/18 18



Bellman-Ford

Phwong trinh Bellman-Ford (quy hoach déng)

Pinh nghia
d.(y) := chi phi clia dwdng di ngan nhat
tr x toi y
Ta co

d,(y) = min {c(x,v) + d,(y) }

\%

cho tat ca cac v 1a hang xém cula x

19



Bellman-Ford

Dé thay, d (z) =5, d,(z) =3, d,(z) =3

B-F eq. cho ta biét:
dy(z) = min { c(u,v) +d(2),
c(u,x) + d,(2),
c(u,w) +d,(z) }
=min {2 + 5,
1+ 3,
5+3) =4

Nut n,e‘lo Jém gia tri trén nho nhat = Lwa chon la
nut ké tiép trong bang chon dudng

20



Giai thuat tim dwdng vector khoang cach

& Giai thuat tim dwd'ng vector khoang cach (distance-
vector):

v M6i router duy tri mét bang vector khoang cach cho cw ly
’(tjot nhat t&i trng dich va dwong truyén dung dé t&i dich
0

v Cac bang vector khoang cach dwoc cap nhat thong tin
nho trao dbi dinh ky v&i cac lang giéng cla né,

v S dung thuat toan Bellman-Ford Fulkerson,

v’ La thuat toan chon dwong goc cho mang ARPANET va
dwoc dung rong rai trong dinh tuyén IP trong giao thirc
dinh tuyén RIP (Routing Information Protocol), IDX cla
Novell.

v Duoc st dung dén nam 1979 sau do6 dwoc thay thé b
cac giai thuat chon dwdng trang thai lién két do do tré 1on,
thdi gian hoi tu 1au do dodi héi can phai trao dbi cac thdng
diép dinh tuyén Ion.
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Giai thuat tim dwdng dang distance-vector

y twdng co ban:

4 DV: Vector khoang cach, tam
coi 1a dwdng di ngan nhat cla
tr mot nut tol nhirvng nut khac

€ M6i nit dinh ky gvi DV cta n6
t&l cac nut bén canh

€ Khi nut x nhan duwoc 1 DV, né
sé cap nhat DV cua n6 qua pt
Bellman-ford

¢ /&I mot so diéu kién, wdc
lwvong D, (y) s€ hoi tu dan dén
gia tri nho nhat d,(y)

Mo6i nut:

'
Cho’ (Thay doi trong DV cua
nut bén canh)

|

T'inh lal wée lwong DV

|

Néu DV thay déi, Bao cho
nut bén canh

22



D,(y) = min{c(x,y) + D(y), c(x,z) + D,(y)}
=min{2+0 , 7+1} = 2

nut x
chi phi t&i chi phi t&i
Xy Z X y
Z), c(x,z) + D,(z
y J s Z
=R Y12 01 = min2+1 , 7+0} = 3
z z|7 10
nut y
2 1
X
y 7
2
nut z
chi phi t&i
Xy Z
X | 00 o0 o0
é y o0 o0 o0
yi

» thdigian
23



D,(y) =

nut x

tw

nut y

tw

min{c(x,y) + D,(y), ¢(x,z) + D,(y)}

= min{2+0 , '7+1} 2

chi phi toi
y Z

chi phi toi

Xy z
x/6/§ 7 x
y y
y4 y4

N <

2 0 1
710
chi phi i
Xy Z

N <

chi phi i
Xy Z

02 7

20 1
710

chi phi t&i

N <

o0 o0 o0

tw
N <

(o 0]

o0 o0

tw

D,(z) = min{c(x,y) +

D,(z), c(x.2) + D,(z))

=min{2+1 ,7+0} =3
chi phi t&i

Xy z

x|02 3

2 01
310

chi phi t&i
Xy z
x|02 3

Y20 1
z|31 0

chi phi i
Xy Z

N <

x|02 3
yl20 1
21310

» thdigian
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So sanh link-state va distance

vector
Thong diép trao doi Sw chéc chan: Giai st mot
* LS: n nut, E canh, O(nE) router hoat dong sai
thong diép LS:
« DV: Chi trao dbi gitra cac — N0t gl céc chi phi sal
hang xom — MOi nut tinh riéng bang
— Thai gian hi tu thay chon duong -> c6 vé chac
ddi chan hon
o DV:
Toc do hoi tu ‘ — DV c6 thé bj givi sai
* LS: Thuét toan: O(n?) can — M@i nut tinh toan dua trén
O(nE) thong diép cac nut khac
 DV: Thay doi « L&i bi lan truyén trong

mang
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Cac giai thuat tim dwdng

@ Tong két vé cac giao thire dinh tuyén phd dung trén mang IP:

bac trung RIPv1 RIPv2 IRGP EIGRP OSPF
Distance-vector X X X X

Link-state X

Ty dong tém tat dinh tuyén X X X X

Hb tro VLSM X X X

3 party compatible X X X
Thich hop Nho Nho Vira Lé&n Lén
Thoi gian hoi tu Cham Cham Chéam Nhanh Nhanh
Gid trj dinh tuyén Hop count Hop count BW+D BW+D 10E8/BW
Gidi han hop 15 15 100 100

Can bang tai cung gia tri dt X X X X X

Can bang tai ko clng gid tri dt X X

Thuat toan Bellman-Ford Bellman-Ford Bellman-Ford Dual Dijkstra
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Giai thuat ngap lut

@ Giai thuat ngap Iut (flooding):
& MOi nut vira 1a ndt nhan vira 13
nut guri.
¢ Mo6i nat ggi goi tin né nhan
dwoc ra tat ca cac nat ké trw

nut ma tr dé n6 da nhan gai tin.

& Giai thuat co thé co thém cac
co ché chong lap, chong,van
chuyén vong tron, co ché hét
han...

€ Giai thuat nay thwong dwoc s
dung trén cac mang ad hoc,
sensor networks.

@ selective flooding algorithm:

4 chi gti goi tin trén cac duwong di
theo hwdng cda thiét bj dich

1/22/18
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Giai thuat ngap lut

e Ngap lut cé diéu khién
— SNCF(Sequence-number-controlled flooding)
* NUt giri dua dia chi cdia nd va so hiéu goéi vao gaoi tin
broadcast.
* MOi nut lru dia chi va so hiéu cta géi tin né da gli di.
* Néu nut gap lai gdi tin nd da guri, no sé bo goéi tin ma
khéng chuyén tiép di nita.



Giai thuat tim dwong phan cap

€ Tim dwdng trong mang da mién
v' Phan cap: mirc inter-domain, intra-domain
v' Ao héa cac domain:
* Ao hoa kieu nut:
— MOoi mién dwoc ao hda thanh 1 nut

« Ao hoa hinh sao

— M6t sb nat ctia mién goi la nut bién, c6 cac két ndi inter-domain
dén cac mién khac

— Mai mién 4o hoa thanh 1 hinh sao, cé 1 nat do trung tam ndi hinh
sao dén cac nut bién.

« Ao héa hinh w6
— Mot s6 nut cua mién goi la nut bién, cé cac két ndi inter-domain
dén céc mién khac
— Méi mién dwoc &o hoa thanh mot do thi gdm céac nut bién dwoc ndi
nhau duoc bdi cac lién két do.
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Giai thuat tim dwdng phan cap
v'Mang murc lién mién tré thanh mang clia cac
mién da dwoc ao hda va cac lién két lién mién
v'Dinh tuyén & mdc lién mién
v'Dinh tién & mirc ndi mién.
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Giai thuat tim dwong phan cap

1/22/18
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Giai thuat tim dwong phan cap

1/22/18
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Giai thuat tim dwong phan cap




Giai thuat tim dwong phan cap

& Path vector
v'Str dung dé dinh tuyén trong cac mang da mién
v'M&i mién dwoc do hda thanh mét nut mang goi 1a
speaker
v'NUt mang 4o nay trao dbi thong tin dinh tuyén voi
cac nut mang khac:
* thOng tin vé dwong di
« Khéng trao dodi thong tin vé don vi dinh tuyén (trong so)
v Twong tw giai thuat loai distance vector

&VD: BGP
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Giai thuat tim 2 dwong di phan biét

€ Giai thuat tim 2 duwong di canh phan biét
v V&i mét cap ngudn, dich tim 2 dwédng di khdng cé canh chung
v' Thuat toan dung cho dinh tuyén c6 dy phong
& Giai thuat toi wu Suurballe trong dd thi c6 hwéng vai trong s6 khéng am
Db thi G, trong sb cac canh w(u,v). Ngudn s. Dich t
Tim cay dwong di ngén nhéat T tir dinh s bang Dijkstra.
P, la dwdng di ngan nhét tr s dén t.
Diéu chinh trong sb cac canh cla G
w'(u,v) = w(u,v) — d(s,v) + d(s,u).
- Moi canh cdu cay T déu cé trong sé 0,
- Cac canh khoéng thubc cay T ¢6 trong s6 khéng am

v Tao dé,thi G, tr G bang cach bd di cac canh hwdng vao s va dao ngwoc chiéu cac canh cd
trong so6 0 trén dwong di P,.

€ Tim dwdng di ngan nhat P, trén G, bang Dijkstra’s.
€ BO6 cac canh nguoc véi chiéu cla P, trén ca 2 dwdng di.
€ Céac canh con lai cua P, va P, tao thanh 2 dwdng di khéng chung canh

<

DN NN
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Giai thuat tim 2 dwong di phan biét

A: D6 thi G.

B: Tinh duwong di ngén nhét O | Q0 ©
C:Cay T | s é\ -
D: Biéu chinh trong so '\/ TR oy

E: Tinh P, trén G,
F: thu dwoc P,,P..
G: 2 dwong di khdng chung canh

C

s

X

I AN {AD:
@/@\
é\/

1/22/18 36



/4 D= n \ \
Cac giai thuat tim dwong
€ Giai thuat chon dwdng quang ba (broadcast routing):
v’ Trong mot s6 rng dung, host can givi mot s6 thdong tat ca cac
host khac trong mot subnet hay moét lién mang,

v' M6t sO cach thire de thwe hién broadcast routing:
* Flooding:
« thweng sinh nhiéu géi tin thira va gay lang phi bang théng,
* Multi-destination routing:
- dja chi g6i tin g&ri dinh nghia mét tap cac dia chi gbc ma anh xa t&i mét nhém hay
mot nhdm cac mang dich.
* Spanning tree:
« str dung cay khung nhé nhat,
» kha hiéu qua do khéng chira vong long lap
* nhuwoc diém la mbi router con chiva thong tin vé cay khung nhé nhét nay.
» Reserve path forwarding:
« cac router trung chuyén xac dinh da nhan gai tin t&r cdng nao cua router.

» Néu d6 1a cong cho dwdng di ngan nhat tir router ngworc lai phia ngudn thi
goi tin sé dwoc lap lai trén tat ca cac cong khac. Néu khong gdi tin sé bl hay di.

 Diéu nay dam bao gdi tin dwoc phat tan theo dwéng tbt nhét.
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Cac giai thuat tim dwdng

& Giai thuat chon dwd'ng quang ba (broadcast routing):

(a) (b) (c)

Hinh 29: Vi du vé chon dwdng quang béa vai thuat toan spanning tree va thuat
toan reserve path forwarding
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Cay khung (Spanning tree)

e Cay khung ciia moét do thij la cay di qua tat ca
cac dinh ctia d6 thi

Graph G Spanning tree of G



Giai thuat xay dung cay khung

e Cho do6 thi G=(N, A)
— 1) Chon moét nut bat ky n trong tap N, N'={n}, A’={}
— 2) Néu N’=N, that toan dirng, cay T=(N’,A’) la cay
khung
— 3) Chon mot cung (i,j) € A, i € N', j &N
N":=N"U{j}; A":= A"U{(i,j)};
Lap lai budc 2.



Cay khung nho nhat

e Cay cO tong trong so trén cac canh la nhd nhat
* Cac giai thuat
— Prim-Dijsktra:
 Bat dau tir mot nut bat ky, nat tré thanh 1 phan cay.

e Thém vao cay canh cd6 trong s6 nhd nhat néi mot nut
cua cay vai 1 nut chua cé trong cay



Prim-Dijkstra

Step 4

Step 5




Cay khung nho nhat

e Giai thuat Kruskal
— Tao mét rirng F, moi dinh cha db thi coi nhw 1 cay
— Tap A chira tat ca cac canh cta doé thi.
— Chirng nao A con chua rong l3p lai:
* L3y 1 canh cd trong s6 nhd nhat tir A

* Néu canh dé néi 2 cay cua F thi cho cho canh vao rirng
F va ndi 2 cdy thanh 1 cdy. Néu khong, bd canh d6

— Két qua thu dwoc cdy khung nho nhat F.



Giai thuat tim dwdng multicast

v Viéc glri goi tin dén mdt nhom cac dich vu/ nhdm dia chi dinh
trwédc dwoce goi la multicasting va giai thuat giri goi tin multicast
dwoc goi la chon dwdng da hwdng/ multicast routing,

v’ Multicasting khac v&i goi tin quang ba (broadcasting) béi s6
lwong dich dén can chuyén tiép.

v D& multicasting thi can phai quan ly nhém, mot sb cach théc co
ban la tham gia nhém, tao nhém, huy nhém va r&i nhém. Nhirng
tac vu nay thi ko lién quan dén cac cach thre dinh tuyén.

v Bé thuc hién chon dwdng multicasting, cac router phai tinh toan
dwoc mot cay khung bao trum tat ca cac router khac trong
subnet, vi du hinh 30.a va 30.b

v' Sau khi xay dwng cady khung, router xay dwng cac cay cat tia
cho tirng nhom, cac goi tin multicast sé chi dwoc chuyén di theo
cay cat tia twong rng v&i tirng nhém ma thoéi.
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Giai thuat tim dwdng multicast

1 2 1
2

/ - \7r/ |/ 1,2

1.2 S / ‘ ( %2 \\

\ / 1\ 2 >

/ ;' | -
\f\°\ " ,t" ' T
— —_—
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Hinh 30: (a) Subnet gdbm 2 nhém 1-2; (b) Spanning tree bao trim cac nhom
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Giai thuat tim dwdng multicast
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Hinh 30: (c) Cay multicast cho nhém 1; (d) Cay multicast cho nhém 2
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Giai thuat chon duwdng cho cac host di
dong- Mobile IP

‘ __Wireless
cell ,:' Home
,:‘q‘n’

B e ¢ .IJI_ L]
Mobile host ._ [ Tiome LAN

Foreign

agent\ \
(J ] 0\ /

l \'\\ // \\

Foreign LAN '\ /,/ e T []

""" WAN

Hinh 31: M6t WAN cho cég: LAN, MAN va cac cell vb tuyén
dwoc ndi két voi nhau
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Chon duwong cho thiét bj di dong-
Mobile IP

« MOi thiét bj di dong két ndi vai 1 Base station
(BS) hay Access Point (AP).

 Khi thiét bj di ddng, chuyén tir két ndi véi BS cii vdi 1
dai IP sang BS cua 1 dai IP khac.
- handoff

Internet

LAN segment LAN segment

4U4U:>$#

Network layer handoff

Link layer handoff Link layer handoff

B)EE) Mobile host



Chon duwong cho thiét bj di dong-
Mobile IP

* Thach thuec:

— Néu dbi dia chi IP cda thiét bi theo mang méi =
két ndi tang trén nhu TCP sé dut

— Néu gitt IP cii, router khong biét cach dinh hudng
gdi tin dén thiét bi.

* Giai phap Mobile IP:

— Gitt IP cli va thém IP ciia mang mdi cho thiét bj
COA (Care-Of Address)



Chon duwong cho thiét bj di dong-

No e

Mobile IP

M®éi thiét bi di dong déu cé mdt home location

Toan b6 khéng gian dwgc chia thanh cac vung (area)

M&i viing cé foreign agent, quan Iy cac thiét bi dang dén tham ving

Mabi ving cé mdt home agent quan ly cac thiét bj ciia ving dang di chuyén

tham vung khac

AN

Khi mot thiét bj di ddng di vao mdt viing méi thiét bj di ddng d6 phai dang ky

v&i mbét foreign agent (hoac base station), tha tuc dang ky théng thwdng
nhw sau:

1.

ok N

1/22/18

Foreign agent quang bé dinh ky 1 géi tin bao hiéu sy ton tai clia n6. Cac thiét bj dau cuoi
di déng cé thé tom cac gaéi tin nay, hoac ngworc lai cé thé giri mot goi tin bao hiéu, “Co 1
foreign agent & vi tri nay khéng”,

Host di ddng dang ky v&i foreign agent dé& cung cap dia chi va cac thi tuc xac thuec,
Foreign agent lién lac v&i home agent dé xac thyc cac théng tin nat

Home agent kiém tra théng tin bdo mat, sau d6 bao hiéu nguoc voi foreign agent

Foreign nhan dwgc thong bao tir Home agent, n6 thong bao cho host di dong cac xac thwc
va tha tuc da hoan tat va cho phép viéc két noi dwoc thwe thi véi host di dong.
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Chon duwong cho thiét bj di dong-
Mobile IP

v'Khi mot goi tin dwoe glri dén thiét bi ddng, goi
tin s& dwoc dinh tuyén dén ving home cla
thiét bi

v'Home agent xac dinh dia chi cua foreign
agent dang quan ly thiét bi di déng

v'"Home agent dong géi lai géi tin, gii cho
foreign agent

v'Foreign agent chuyén gai tin cho thiét bi nhan

v'Home agent cling giri cho nguw&i giri dia chi
cua foreign agent.

1/22/18
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Chon duwong cho thiét bj di dong-
Mobile IP

LM j
-— 1. Packet is sent to the
mobile host's home address f

/’H 4. Subsequent packels are \
0 | lunneled to the foreign agent
| 3. Sender is given foreign
l‘ agent's address
j/
‘F T S

— T~ 2. Packet is tunneled to the
\ foreign agent
np_,._‘\,-

Hinh 32: Thu tuc chon dwdng cho cac gadi tin di dong
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Chon duwong cho thiét bj di dong-
Mobile IP

Qua trinh truyén ngwoc ti thiét bi di dong

dén 1 host khac.

Thiét bj di déng glri vé Foreign Agent

— V&i dia chi nguén khéng thudc Foreign Network,
gdi tin cé thé bi loc mat trong mang

Foreign Agent glti theo co ché duong ngam vé
Home Agent (dong goi lai)
Home Agent gtti dén host dich



Chon duwong cho thiét bj di dong-

1/22/18

Mobile IP

||||||||||||||||||||||||||||

home network

~~~~~

gi?ng 1. MH sends to FA
CHE i i 2. FA tunnels packets to HA
= g!'!!','!ﬂ!!'!!!"---i:}; by encapsulation
3. HA forwards the packet to the
receiver (standard case)
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Giai thuat tim dwdng mang adhoc

v MANET = Mobile wireless ad-hoc network= Mang tuy bién
khéng day ,

v MANET la mét tap hop cac nat mang co6 kha nang noi khong
day vOi nhau khéng theo moét ha tang dinh san

v Mbi nat vira hoat ddng nhw mot nat dau cudi (host) vira nhw
mot thiét bi chuyén tlep dir lieu (router)

v’ Lwa chon nut chuyén tiép dir liéu dwa trén tinh trang két noi
cua mang.

v’ Topo clla mang ad-hoc néi chung 1a ddng, do sw chuyén déng
cua nut, sw xuat hién cua nut méi va viéc nut cid roi khoi
mang.

v’ Cac nut mang phai thwéng xuyén kham pha topo: nghe thong

bao vé s xuat hién cua nut khac, thdng bao vé s xuat hién
cua ban than.

v Cac_giao thire dinh tuyen ké thira cac_giai thuat dinh tuyén,
truyén thdng nhwng téi wu/ thay déi dé phu hop véi dac diém
mang ad-hoc
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Giai thuat chon dwong cho mang ad hoc

¢ Cac giao thirc duoc thiét ké cho mang ad hoc can
dwoc dam bao cac tiéu chi sau:

v Thich (rng nhanh khi topo mang thay déi.

v Trong tredng hop cac nut mang di chuyen nhanh, cac giao thirc
hoat ddng theo co’ ché tap trung sé giam hiéu qua ré rét do phai
tdn nhiéu thdi gian dé thu thap thong tin vé trang thai hién tai va
Cjp’_ha:c_tan lai né trong khi d6 cau hinh mang c6é thé da thay dbi khac

I roi,

v Dam bao hiéu qua trong méi trwdng truyén khi cac nat dirng
yén,

v Cac goi tin khéng bi 1ap gay nén hién twgng tac nghén, hao
hut bang théng trong mang trong khi tai nguyén cua cac nut
mang ad hoc thwong han ché,

v' Bao mat gadi tin:

v truyén dan trong méi trwdng khéng day sé dé nguy co bi tAn céng
bang cac phwong phap nhw xam nhap dwong truyén, phat lai, thay
doi cac goi tin tieu dé, diéu hwéng cac thong diép dinh tuyén.
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thuat chon dwong cho mang ad hoc

Uniform
routing

Proactive routing

Wireless Routing Protocol (WRP)

Destination Sequence Distance Vector
KDSDV) Routing protocol

[Fisheye State Routing (FSR)

Distance Routing Effect Algorithm for
lobility (DREAM)

LLocation-based routing.

Reactive routing

[Dynamic Source Routing (DSR) protocol

[Temporally Ordered Routing Algorithm
K TORA)

IAd hoc On-demand Distance Vector
Routing (AODV) protocol

[Location Aided Routing (LAR)

Location-based routing.

IAssociativity Based Routing (ABR)
rotocol

Link-stability based
routing protocol.

ISignal Stability-base adaptive Routing
rotocol (SSR)

Link-stability based
routing protocol.

Non-
uniform
routing

Zone-based routing

Zone Routing Protocol (ZRP)

Hybrid routing
rotocol.

Hybrid Ad hoc Routing Protocol (HARP)

Hybrid routing protocol
Iso.

Zone-based Hierarchical Link State routing
(ZHLS)

ybrid routing protocol
Iso.

KGrid Location Service (GLS)

LLocation service.

Cluster-based routing

KClusterhead Gateway Switch Routing
{CGSR)

[Hierarchical State Routing (HSR)

Cluster Based Routing Protocol (CBRP)

Core-node based
routing

Landmark Ad hoc Routing (LANMAR)

Proactive routing

Core-Extraction Distributed Ad hoc
Routing (CEDAR)

Reactive routing

Optimized Link State Routing protocol

KOLSR)

Proactive routing
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Giai thuat tim duong cho mang
Adhoc

e Table driven (proactive) routing
— Cac nut dinh tuyén dua trén bang dinh tuyén
dwoc lvu va cap nhat thwong xuyén tai cac nut.
* On demand (reactive) routing

— Thuc hién tim duwong khi cd yéu cau van chuyén
di¥ liéu va duoc thuyc hién tai ngudn (source
routing)



Giai thuat chon dwdng cho mang ad hoc

e Table driven (proactive) routing
— Bang dinh tuyén duy tri mot danh sach cac dich va duong
di.
— Théng tin topo mang thuwong xuyén dugc trao doi gilra
cac nut mang dé duy tri hinh anh cap nhét vé topo
— Cac giao thirc loai nay khac nhau vé:
* Loai thdng tin trao ddi gilra cac nut
¢ Cach cdc thong tin dwogc trao doi gilra cdc ndt mang
— Nhuoc diém
* Lwong dit liéu phai duy tri
* Phan &ng cham véi sy thay déi cau tric mang va 10i
* OLSR, DSDV



Giai thuat chon dwdng cho mang ad hoc

* On demand (reactive) routing
— Khi mot ndt nguén muodn gii thdng tin dén 1 nat
dich, nd madi khoi dong qua trinh tim dwong.
* GUi gdi tin Route Request di toan mang
— Nhuoc diém:
e PO tré dé tim kiém duwong di ldn
e Qud nhiéu gai tin trén mang khi yéu cau duwong di

— AODV, Dynamic source routing ...



Giai thuat chon dwdng cho mang ad hoc

* Hybrid (proactive, reactive) routing:

— M6t s6 dwong di trién vong dwoc chuan bj san
theo kiéu proactive

— V&i nhitrng yéu cau tir nhirng ndt mang mai,
duwong di dugc tim kiém theo kiéu reactive
e Cac giao thirc phan cap

— Lwa chon hinh thic dinh tuyén proactive hay
reactive tuy theo d0 sau cua cac nut mang

— VD: Cluster based routing



AODV

— AODV: Ad hoc On-Derpand Distance Vector Routing (RFC 3561)
— la giao thirc dinh tuyén pho bién trén mang ad hoc, str dung ¢ac goi tin
route request, route reply dé xay dwng cac thong tin dinh tuyén

Range of
<~ A's broadcast

(a) (b) {c) (d)
Hinh 34: Vi du vé tim dwdng cho mang ad hoc véi giao thirc AODV
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AODV

Mang im 1ang cho dén khi c6 mot yéu cau két noi

NUt can truyén tin phat goi tin Route request
broadcast toan bd mang

Cac nut chuyén tiép goi tin dong thoi luu lai thdong tin
nut gui

NEu nut chuyén tiép da céd dudng di dén dich, nat
nay gui lai ngudn duong di tam thoi.

Nut ngudn chon dudng di ngdn nhat



Két luan

& Cac giao thire dinh tuyén voi trong tam van ké cac giai thuat tim
dwdng, xay dwng dwdng di ngan nhat, cay khung nhé nhat nhuw
Ford-Bellman, Dijkstra, Kruskal, Suurballe.

@ Cac giao thire dinh tuyén khac nhau chu yéu do:
v’ Mdi trwedrng, dwdng dan mang khac nhau
v Topo mang khac nhau
v' CAc thiét bi dau cubi cé dac ta khac nhau

& Cac giao thire dinh tuyén nang cao sé& hwédng dén:
v’ Chat lvgng dich vu (cost, bandwidth, delay, etc)
v’ Bao mat
v Tiéu hao nang lwvgng/ tai nguyén st dung
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