Chuong 4: Tang Mang

0 4.16isi thigu 0 4.5 Céc giai thuat dinh
1 4.2 Mach ao va mang goi tuyen
tin 0 Trang thdi lién két
0 4.3 Bén trong bo dinh 1 Véc-to Khoang cdch
Tuyén ld gi? 0 Dinh tuyén phan cap
1 4.4 IP: Internet 1 4.6 Binh tuyen trong
Protocol Internet
0 Dinh dang géi tin 0 RIP
1 Ddnh dia chi IPv4 0 OSPF
1 ICMP 0 BeP ,
1 IPvé 0 4.7 Dinh tuyén quang ba

va gtii nhiéu dich



Mot g/thuit trang thdi-lién két

giai thuat Dijkstra
[ tat ca not deu biét do hinh
mang, chi phi lién két
0 thyuc hién boi "phat tan
trang thdi lién két"
0 moi not ¢é cling th/tin
[ tinh tuyen duong ré nhat tu
1 ndt t6i tat ca not khac
0 tao bang chuyén ticp cho
not dé
0 lap: sau k lan lap, bjé’r duoc
tuyén duong ré nhat t6i k
dich

Ki hiéu:
[ c(X,Y): chi phi tir not x té6i

y: = o néu khdng phai hang
xom truc tiép

D(V): gid tri hién tai cua chi
phi cua tuyén duong tur
nguon toi dich v

P(V): not lién trudc trén
duong i tlr nguon t6i v

N': tap cdc not ma dd biét
duoc duong di xdc dinh ré
nhat 16i chlng
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Giai thuat Dijsktra

1 Khoitao:

2 N ={u}

3 v&i moi nbtv

4 néuvkévdiu

5 thi D(v) = c(u,v)

6 ngoairaD(v) =

2

8 Lap

9 tim w khong thudc N' sao cho D(w) la min

10 thémwvao N'

11 cap nhat D(v) cho tat ca v ké vé&i w va ko thudc N' :

12 D(v) = min( D(v), D(w) + c(w,V) )

13 /* chi phi m&i t¢i v hoac la chi phi cd t&i v hoac la chi phi

\-/14 tuyén ngan nhat t&i w cong véi chi phi tor w tdi v */
1

5 téikhit &t cd cac nét déu thu éc N'
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Giai thuat Dijkstra: Vi du

Buwdc N'  D(v),p(v) Dw),p(w) D(x),p(x) D(y),p(y) D(z),p(2)
0 u 2,U 5u  1u o oo
1 Ux <« 2,u_ 4X 2.X oo
2 Uxy« 2,0 3y 4,y
3 UXYV < 3,y 4y
4 UXYVW < 4,y
5  uxywz<~—
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Giai thuat Dijkstra's algorithm: vi
du (2)

Két qua cdy duong di ngin nhat tir u:

Sw3

e

Két qua bang chuyén tiép tai u:
dich lién két

(u,v)

(u,x)

(u,x)
(u,x)

(ux)

N &= <X X <
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Giai thuat Dijkstra, thao luin

Do phtc tap giai thuat: n not

0 mdi lan lap: phai kiém tra tat ca n nét, w, ko thuoc N
0 thuc hién n(n+1)/2 lan so sdnh: O(n?)

0 c6 kha ndng hién thuc 16t hon: O(nlogn)

Dang khdc:

0 vd, chi phi lién két = lugng luu luong st dung

CAD

“pg 2* : :\%§3 g o

gt Tt Tagh Tl

1
1 f i

.. Tinh lai .. Tinh lai .. Tinh lai

dinh tuyén

e
khaoi dau
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Chuong 4: Tang Mang

0 4.16isi thigu 0 4.5 Céc giai thuat dinh
1 4.2 Mach ao va mang goi tuyen
tin 0 Trang thdi lién ket
0 4.3 Bén trong bo dinh 0 Véc-to Khoang cdch
Tuyén ld gi? 0 Dinh tuyén phan cap
1 4.4 IP: Internet 1 4.6 Binh tuyen trong
Protocol Internet
0 Dinh dang géi tin 0 RIP
0 Ddnh dia chi IPv4 0 OSPF
1 ICMP 0 BeP ,
1 IPvé 0 4.7 Dinh tuyén quang ba

va gtri nhiéu dich



Giai thuat Véc to-Khoang cdch

Phuong trinh Bellman-Ford (lap trinh dong)

Xac dinh

d,(y) := chi phi ciia tuyén duong ré nhat tir x téi
Y

Khi dé

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

voi min dugc lay trén tat ca hdng xém v cta x
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Vi du Bellman-Ford

R6 rang, d(z) = 5, d(z) = 3,d,(z) = 3

phuong trinh B-F:

d,(z) = min { c(u,v) + d (2),
c(u,x) + d,(2),
c(uw)+d,(z)}

=min {2 + 5,
1+ 3,
5+3} =4

Né’r, ma dat dugc gid tri min s& la not tiép theo trong
tuyén duong ngan nhat =» bang chuyén ticp
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Giai thuat Véc to-Khoang cdch

0 D,(y) = chi phi thap nhat tir x t6iy
0 No6t x biét chi phi t6i méi hang xém v: c(x,v)
1 N6t x duy tri véc to khoang cdch
D, = [Du(y):y e N ]
1 N6t x cling duy tri cdc véc to khoing cdch
cua hang xom
7 Cho moi hang xém v, x duy tri
D, = [Du(y):yeN]
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Giai thuat Véc to-Khoang cach
(4)

Y tudng can ban:

1 Qua thoi gian, moi hot giri do dac vtke cua né t6i
cdc hang xom

1 Khong dong bo
0 Khi mot not x nhhan dugc DV méi tir hang xém, né
cap nhat DV cua no st dung p/trinh B-F:

D y)— minfcix,v)+Dy)} véimoinotyeN

0 Véi vai diéu kién nho, gid tri cua D (y) s hoi tu 167
gid tri chi phi nho nhit thiec 16 d «(Y)
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Giai thuat Véc to-Khoang cdch (5)

Lip, khéng dong bo: méi
vong lap cuc bd gay ra boi:

0 thay doi chi phi lién két cuc
bo

1 thong diép cap nhat DV tu
hang xom

Phan tan:

0 mdi not thdng bdo cho hang
xom chi khi DV cua né thay
doi

0 hang xém khi dé sg lai
thong bdo cho hang xom
cua ching, néu can

Mdi not:

‘ Vo
cho’ cho (thay doi trong chi phi
cua lién két cuc bd hoac t/diép
tlr hang xom) l

tinh lal cac do dac

néu DV t&i bél ki dich nao thay
ddi, thong bao cho hang xém
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D.(y) = min{c(x,y) + D,(y), c(x,z) + D, D (z) = min{c(x,y) +
’ n: %ﬁffz% , 71%): Cz(x 2+ By Dz), c(x,z) + D(Z)}
= min{2+1 ,7+0} = 3

bing not x
c.phi té6i

=
+ o0 OO [ele)

N < X
N < X

cO 0 OO

bing not y

c.phi té6i
X'y z

SaA W

X o X ™
z Y 7
Z oo OO oo
bing not z )
c.phi tai
XY Zz

O OO OO

fu
N X X

» time
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D,(y) = min{c(x,y) + D,(y). c(x,z) + D, D(z) = min{c(x,y) +
7R micn{ZZO , 711% = sz 2+ D) D(z), c(x,z) + D(Z)}

bang not x = min{2+1 , 7+0} = 3
c.phi 16i c.phi 16
Xy z

c.phi té6i

—— X'y z
_ X’ x[0 2 3 x|0 2 3
i o0 OO o0 Z
bing not y . s 310
= c.phi toi c.phi téi c.phi toi
X'y z Xy z Xy z
X| oo ® ® § x|02 7 x|0 2 3 v;
2 = Yl2 0 1 7
2|0 o z z|310
bing not z )
c.phi té6i c.phi té6i
X'y z X'y z
X | 00 oo oo X x/0 2 3
2y 2y y|l2 0 1
z Z Z|310
» time
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Véc to KC: chi phi lién két thay doi

Chi phi lién két thay doi:

[ not nhéan ra su thay doi chi phi trong
lien ket cuc b

0 cap nhat t/tin dinh tuyén, tinh lai véc 50
to KC
0 néu DV thay doi, théng bdo hdng xém
tai 1, y phat hién thay doi chi phi Ik, cap nhat DV cua né,

“tin va thong bao hang xom.
+5t tai 7, znhéan dugc cap nhat cia y va cap nhat bang cua né. N6 tinh
‘rruy*n chi phi thap nhat t6i x va gtri cho hang xém DV cua na.
Cc
nhanh” tai 1., y nhan dugc cap nhat cua z va cip nhat DV cua né.

tuyén duong chi phi thap nhat caa y khdng doi vi vay né khéng
gti thong diép nao cho z.
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Véc to KC: chi phi lién két thay doi

Chi phi lién két thay doi:

0 tin t6t truyén nhanh 0
0 tin xau truyén cham - van dé
“dém t6i vo clng"l

50

0 44 vong lap trudc khi giai
thuat 6n dinh
Su dao ngugc bi doc:
0 Néu Z &i qua Y dé toi X:
0 Z néi Y khoing cach cua né
t6i X la v67’ran (vay Y sé ko
di qua Z dé ta6i X)
0 lieu cdch nay cé giai quyét
hodn todn van dé dém t6i vo
cung khong?
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So sanh cdc giai thuit LS va DV

Su phuc tap cua th/diép
0 LS: véi n not, E lién két,
O(nE) th/d duoc gui
0 DV: chi trao doi giita hdng
xo0m vai nhau
0 t/gian hoi tu thay doi

Toc do hoi tu
0 LS: O(n?) giai thuat can O(nE)
thong diép

1 ¢6 thé cé dao dong

0 DV: thoi gian hoi tu thay doi
1 ¢6 thé c6 vong lap dinh

Tuyén

1 van dé dém-t6i-vo-cling

Stic chiu dung: néu bdt
truc trac?

LS:
1 not ¢é thé quang bd chi
phi /ién ké t sai
0 mdi not chi tinh todn bang
cua riéng né

1 not DV ¢é thé quang bd
chi phi fuyén dicong sai
7 mdi bang ctia not duogc
dung bsi cdc not khdc
» 16i lan truyén trong mang
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Chuong 4: Tang Mang

0 4.16isi thigu 0 4.5 Céc giai thuat dinh
1 4.2 Mach ao va mang goi tuyen
tin 0 Trang thdi lién ket
1 4.3 Bén trong bo dinh 0 Véc-to Khoing cdch
tuyén la gi? 0 Dinh tuyén phédn cap
1 4.4 IP: Internet 1 4.6 Binh tuyen trong
Protocol Internet
0 Dinh dang géi tin 0 RIP
0 Ddnh dia chi IPv4 0 OSPF
1 ICMP 0 BeP ,
1 IPvé 0 4.7 Dinh tuyén quang ba

va gtri nhiéu dich



Dinh tuyén Phan Cap

Su dinh tuyét tur dau dén gio dua trén diéu kién ly tuséng
0 tat ca bdt déu giong y nhau

0 mang “phing"

.. khéng ding trong thuc té

kich thuoc: véi 200 triéu  tu chu trong quan li

dich dén: 0 internet = mang ciia mang
[ khong theé luu tat ca dich (1 moi quan tri vién cé the muon
trong béng dinh tuyén! kiém sodt su dinh tuyén bén
0 su trao doi bang dinh tuyén trong mang cia ho

s& lam nghén duong truyén!
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Dinh tuyén Phdn Cap

1 gop bdt vao nhitng khu  ppT Céng (Gateway
vuc, “cac hé thong tu router) '

T'”} (AS) \ 1 C6 duong lién ket truc
0 cdc bdt frong cung AS  +iép t6i bt trong AS
chay cung GTDT khdc
1 giao thirc dinh tuyén
“trong-AS"
0 bdt trong cdc AS khdc
nhau cé thé chay nhitng
GTDT trong-AS khdc
nhau
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Cdc AS két noi lan nhau

55

g

AS3

2t

AS2

g 1 bang chuyén ticp duoc

cau hinh béi ca giai

giai thué,t
dinh tuyén
trong-AS

-J mang

thuat dinh tuyén
trong- va gitra-AS
0 trong-AS thiét 1ap cdc
muc cho cdc dich trong

0 gita-AS va trong-As
thiét lap cac muc cho
cac dich Qgnhgagi- 2-99



Nhién vu Gitta-AS

0 doi hoi bdt trong AS1
nhan duoc Qéi tin
huéng ra bén ngoai
AS1:

0 bdt phai day chuyen
90| tin t6i bdt-
cong,nhung la cai
nao?

&5
g

AS1 phai:

1. hoc nhiing dich nao ma
cé thé t6i duoc thdng
qua AS2, dich nao qua
AS3

2. lan truyén thong tin
hdy toi tat ca de
trong AS1

Job of inter-AS routing

2t

AS2

AS1
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Vi du: Thiét lap biang chuyén tiép trong bdt 1d

1 gia st AS1 hoc dugc (thdng qua G/thiic giita-AS) rang
mang-con x c6 thé t6i dugc qua AS3 (cong 1c) nhung
khong qua AS2.

[ g/thtc gitta-AS lan ‘rrfuyén thdng tin vé kha ndng t6i duoc
tGi tat ca bo dinh tuyén bén trong.

0 bdt 1d xdc dinh tir thdng tin dinh tuyen trong-AS ring
co thé t6i 1c qua duong ngan nhat di qua giao dién I .

0 thém vao bang chuyén tiép muc (x,I)

\g%é >

7
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Vi du: Lua chon giita nhiéu AS

0 gia st AS1 hoc dugc tur g/thuc gilta-AS rang mang
con x co thé 161 dugc tu A§3 vatu AS2.

0 dé cau hinh bang chuyén tiép, bdt 1d phéi xdc dinh
bdt-cong nao nd s€ dung dé chuyén tiep géi tin qua
cho dich x. ,

0 day cﬁrstg la nhiém vu cua giao thic dinh tuyeén
gitta-AS!

7
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Vi du: Lua chon giita nhiéu AS

0 gia st AS1 hoc duoc tur

/

! g/thirc g
con x co thé t6i duoc tir AS3 vatu AS2.

ita-AS riang mang

0 dé cau hinh bang chuyén ticp, bdt 1d phai xdc dinh
bg’r-é:pnhg ndo nd sé dung dé chuyén tiép goi tin qua
cho dich x.

réq l& nhiém vu ctia giao thic dinh tuyén

0 day cil
gitra-A

0 dinh tuyén “"khoai tay néng": gii géi tin t¢i bdt gan
nhat trong hai.

hoc dwoc tr g/thirc

gitra-AS rang mang
con x cO thé t&i

dwoc tir nhiéu céng

str dung théng tin
tr g/thre trong-AS
dé xéac dinh chi phi
cta nhivng tuyén
duwong it phi nhat
dén céc cong

A\ 4

d/t khoai tay nong:

chon céng ma co
chi phi thap nhat

xac dinh tlr bang
chuyén tiép giao dién
| ma dan t&i dwong
it phi nhat t&i céng.
Thém (x,1) vao
bang chuyén tiép

Network Layer 4-103



Chuong 4: Tang Mang

0 4.16i6i thieu 0 4.5 Cdc giai thuat dinh
1 4.2 Mach 40 va mang goi tuyen
tin 0 Trang thdi lién ket
1 4.3 Bén trong bo dinh 0 Véc-to Khoang cdch
tuyén la gi? o Dinh tuyén phan cap
1 4.4 IP: Internet 0 4.6 Binh tuyen trong
Protocol Internet
0 Dinh dang géi tin 0 RIP
1 Ddnh dia chi IPv4 0 OSPF
1 ICMP 0 BGP
o IPv6 0 4.7 Dinh tuyén quang bd

va gtii nhiéu dich



Dinh tuyén trong-AS

7 ¢cdn dugc biét la Giao thirc cong noi trong (IGP)
7 cdc giao thitc dinh tuyén Trong-AS pho bién:
10 RIP: Giao thuc thdng tin dinh tuyén
1 OSPF: g/t M& - Tuyén dudong Ngin nhat Truoc
tién

1 IGRP: Giao thiic Dinh tuyén Cong Noi trong (tdi
san s6 hiru cua Cisco)
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Chuong 4: Tang Mang

0 4.16Gisi thiéu 0 4.5 Céc giai thuat dinh
1 4.2 Mach 4o vd mang géi tuyén
tin 7 Trang thdi lién ket
1 4.3 Bén trong bo dinh 0 Véc-to K!’\oéng cdch
tuyén la gi? o Dinh tuyén phan cap
0 4.4 IP: Internet 0 4.6 Binh tuyen trong
Protocol Internet
0 Dinh dang géi tin 0 RIP
7 Ddnh dia chi IPv4 o OSPF
1 ICMP o BeP
o IPv6 0 4.7 Dinh tuyén quang bd

va gtii nhiéu dich



RIP ( Giao thic thong tin dinh tuyén)

0 giai thuat véc to khoang cdch

1 duogc tich hop trong ban phan phdi BSD-UNIX 1982
1 don vi do khoang cdch: s6 hop (max = 15 hop)

(hop - thiét bi mang ma géi tin di qua)

Tu bdt A t6i mang con:

U v % holgs
EE—EE& Y 2
w 2
X 3
X y 3
7 SC3—< Ii z 2
Y
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Su quang bd trong RIP

1 cdc véc to k/cdch: trao doi giita nhitng hang
xém moi 30 s thong qua "Thdng diép Phan
hoi" (con goi ld quang ba)

1 moi quang ba: la danh sach |gn t6i 25 mang
dich trong AS
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RIP: Vi du

w-@/xé @y—@z
A D B S

c
Mang dich BDT tiép theo So hop tinh téi dich
w A 2
Y B 2
y 4 B 7
X -- 1

bang dinh tuyén/chuyén tiép trong D
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RIP: Vi du

D':,h tiep :I'heo Pl\op quing ba tir

X -1 < A t6i D
y 4 C 4

W—@\-/x@{ @y—@z
A D B S

@\

C
Mang dich BDT tiép theo So hop tinh téi dich
w A 2
Yy B 2
z BLA %5
X -- 1

bang dinh tuyen/chuyén tiép trongdtwork Layer 4-110




RIP: Lién két Hong va Phuc hoi

Néu khdng nghe thay quing bd ndo sau 180 s = hdng
xém/lién két xem nhu dd chét

0 tuyén duong di qua hdng xém bi huy

0 gti quang ba méi cho cdc hang xém khac

1 nhitng hang xém theo lugt lai gui quang bd méi di
(néu bang dt thay doi)

1 thong tin vé lién ket bi hong s& nhanh chéng (?) lan
truyén trong todan mang

0 "diu dbc nquoc” st dung dé ngdn chin vong lip ping-
pong (khoang cdch vd tan = 16 hop)



Qud trinh xu li bang RIP

0 bang dinh tuyén RIP dugc quan i boi tién trinh 6
tang-ing dung goi la route-d (daemon)

[ quang ba duoc giri trong cac géi UDP, Iap lai theo
chu ki

tr/tai tr/tai
(UDP) (UDP)
mang bang bang mang
(IP) chuyén tiép chuyén tiép (IP)
lién két lién két
vat ly vat ly
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Chuong 4: Tang Mang

0 4.16i6i thieu 0 4.5 Cdc giai thuat dinh
1 4.2 Mach 40 va mang goi tuyen
tin 0 Trang thdi lién ket
1 4.3 Bén trong bo dinh 0 Véc-to Khoang cdch
tuyén la gi? o Dinh tuyén phan cap
1 4.4 IP: Internet 0 4.6 Binh tuyen trong
Protocol Internet
0 Dinh dang géi tin 0 RIP
1 Ddnh dia chi IPv4 0 OSPF
1 ICMP 0 BGP
o IPv6 0 4.7 Dinh tuyén quang bd

va gtii nhiéu dich



OSPF (Open Shortest Path First)

0 “open": m&, mién phi (fuong tu md nguon mé)
0 sir dung giai thuat Trang thdi-Lién két

7 pho bién géi tin LS

0 ban d6 mang nim & mdi not

0 sir dung giai thuat Dijkstra dé tinh tuyén duong

1 G6i quang ba OSPF chira mot muc cho moi bdt hang
Xom

1 cdc quing bd duoc pho bién ra toan AS (bing cdch gt
tran - flooding)

0 thong diép trong OSPF dugc truyén truc tiép trong IP (thay vi
TCP hoiac UDP)
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Nhitng dic diem “dic biét" cia OSPF

(khong c6 RIP)

[]

bao mat: tat ca thong diép OSPF &éu duoc xdc thuc (dé
phong ngtra pha hoai)

cho phép nhiéu tuyén duong cting chi phi (RIP chi ¢é 1)
doi véi mdi lién két, nhiéu don vi chi phi cho nhithg TOS
khdc nhau (vd, chi phi cua lién két vé tinh set "low" for
best effort. high for real time)

tich hop hd tro truyén mot (unicast) va truyén nhiéu
dich: (multicast)

0 Truyén da OSPF (MOSPF) str dung cling mot co sé
dit lieu do hinh nhu OSPF

OSPF phdn tiang trong nhitng ving lon.
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OSPF phdn ting

boundary router

backbone router
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OSPF Phén tang

0 hé thong phan cap 2-cap: khu vuc cuc bo, xuong song.

1 Cdc quang bd trang thdi-lién két chi lan truyén trong
khu vuc nay

1 mdi not déu cé so d6 mang cu thé cua khu vuc; chi
biét dugc hudng (tuyén duong ngin nhat) 16i nhitng
mang trong nhiing vung khdc.

0 bdt Bién Ving: “tong hop" cdc khoang cdch t6i cdc
mang trong vung cua nd, quiang ba cho nhiing bdt Bién
Vung khac.

0 bdt Xuong-Song: chay OSPF gigi han trong Xuong
Song.

0 bdt Bién gisi: két noi t6i cdc AS khéc.




Chuong 4: Tang Mang

0 4.16i6i thieu 0 4.5 Cdc giai thuat dinh
1 4.2 Mach 40 va mang goi tuyen
tin 0 Trang thdi lién ket
1 4.3 Bén trong bo dinh 0 Véc-to Khoang cdch
tuyén la gi? o Dinh tuyén phan cap
1 4.4 IP: Internet 0 4.6 Binh tuyen trong
Protocol Internet
0 Dinh dang géi tin 0 RIP
1 Ddnh dia chi IPv4 0 OSPF
7 ICMP 0 BeP
o IPv6 0 4.7 Dinh tuyén quang bd

va gtii nhiéu dich



Dinh tuyén giita-AS trong Internet
. BGP

0 Giao thuc cong bién - BGP: /d chuan dang
duoc ding trén thuc té

1 BGP c/cap cho mdi AS mot phuong tién dé :

1. €6 dugc thdng tin vé k/ndng t6i duoc mang
con tur cdc AS lan can.

2. Lan truyen thong tin k/n t6i dugc cho tat ca
cdc bo dinh tuyen noi bo AS.

3. Xdc dinh cdc tuyén duong "t6t" den mang con
dua trén thong tin k/n t6i dugc va chinh sach..

[ cho phep mang con quang bd su t6n tai cua
nd t6i toan Internet: "76/ o day”
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Can ban cua BGP

0 nhitng cafxf bdt (thanh vién cua BGP) trao doi thdng
tin dinh tuyén thong qua két noi TCP ban-thuong
truc: phien BGP

0 phiélr) BGP khdng can phai tuong ung voi lién ket
vat ly.

1 khi AS2 quang bd mét mang con cho ASI:

1 AS2 furala né s& chuyén tiep di ligu +6i mang dé.
0 AS2 c6 thé gop cdc mang con lai trong goi quang
ba cua no

_____ phién eBGP
@ ................ phién iBGP @
@ “““ @\ @-
AS3 . @ e @
o : T, P 7 s ASZ
Asl Sld-

Network Layer 4-120



Su phdn 1tdn thong tin vé kha ndng

16i duoc
1 st dung phién eBGP gitta 3a va 1c, AS3 gui ttkntd
cua mang con 16i ASL.
10 1c sau @6 ¢é thé st - dung iBGP dé phan tén thong
tin mang con méi hay 161 tat ca bdt trong AS1
0 1b ¢é thé quing bd tiép t/tin t6i AS2 thdng qua
phién eBGP 1b-t6i-2a

0 khi bdt hoc dugc mang con méi, né tao ra muc méi
va thém vdo bang chuyén tiép.

_____ phién eBGP
@ ................ phién iBGP T
@ “““ @\ @-
AS3 S o - 2B
dooigsy
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Thudc tinh duong di & tuyén
dudng BGP

1 nhitng tién 16 mang (prefnx) duoc quang ba co
chia nhiing thong so BGP.

0 tién 16 mang + thdng s6 = “tuyén duong"
1 hai thudc tinh quan ’rrong

1 Duong di-AS: chia cdc AS md nhitng quang bad tién
t6 mang prefix dd di qua: vd: AS 67, AS 17

1 Hop-tiep theo: chi ra bdt AS-ndi bo cu the dé dén
AS hop-tiép theo. (cé thé co nhiéu lien két tir AS
hién tai dén AS-hop-tiép theo)

0 khi bdt cong nhan dugc quang bd tuyéen duong,
né dung chlnh sdach nhap khau dé quyét dinh
chap nhan/tur choi.
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Lua chon tuyén dudng BGP

0 bdt ¢é thé hoc dugc nhiéu duong t6i nhiing
tién 16 mang. BDT phii lva chon tuyén
duong.

0 cdc qui tic loai trir:

1. gid tri thuoc tinh dia phuong: quyét dinh mang
tinh chinh sach

2. Tuyén duong-AS ngin nhat

3. bdt HOP-TIEP THEO gan nhat: dinh tuyén
“khoai tay nong”

4. nhitng tiéu chuan khdc



Cdc thong diép BGP

0 cdc t/diép BGP duoc trao doi thong qua TCP.
0 cdc t/diép BGP:
7 OPEN: m& két ndi TCP t6i thanh vién va xdc thuc
nguoi guri
0 UPDATE: quang ba duong di mai (hodc huy duong
cii)
1 KEEPALIVE: gitr cho ket noi song khi khdng cé gdi
UPDATES:; dong thoi xdc nhan yéu cau OPEN
1 NOTIFICATION: bdo 16i cé trong thong diép trudc
dé; cling duoc ding dé déng két noi
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chinh sdch dinh tuyén BGP

ghi chd: man
nccav

man
N / khach hing
\

1 A,B,C la mang cua ncedv
0 X,W.Y la khdach hang (cia mang ctia nccdv)
0 X |l nha-2-mang: nbi véi hai mang
1 X khong muodn dinh tuyén géi tin tir B di qua X dé toi
C
0 .. vi vay X sé& khong quang ba cho B duong di t6i C
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chinh sdch dinh tuyén BGP (2)

ghi chu: man
nccav
o | ™
man
N / khach hing
\

1 A quang ba duong AW cho B
1 B quang ba duosng BAW cho X
1 B c6 nén quang ba duong BAW cho C?
1 Khong d(‘;i ndao! B khong nhan duoc “loi 1oc" gi tir viéc
dinh tuyén CBAW bai ca W va C déu khdng phai
khach hang cia B
1 B mudn budc C dinh tuyén t6i w qua A
0 B chi muon dinh tuyén t6i/tir khdch hang ct
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Tai sao phai tdch biét su dinh tuyén Trong- vd
Gitia-AS?
Chinh sach:

1 Gittla-AS: quan tri vién muon kiém sodt leu lugng ctia ho
dugc dinh tuyén ntn, ai dinh tuyén qua mang cua ho.

0 Trong-AS: chi cé mot quan tri vién, vi vay khong can
phai cé chinh sdch quyét dinh

Su mo rong:

7 Dinh tuyén phan cap tiét kiem kich thudc bang , giam
luu luong cac cap nhat

Hiéu suat:

1 Trong-AS: cé thé tap trung cho hiéu suat

1 Gitta-AS: cdc chinh sdch cé thé lan dt hiéu suat
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Chuong 4: Tang Mang

0 4.16i6i thieu 1 4.5 Céc giai thuat dinh
1 4.2 Mach ao va mang goi tuyén
tin 0 Trang thdi lién ket
1 4.3 Bén trong bo dinh 0 Véc-to Khoing cdch
tuyén la gi? o Dinh tuyén phan cap
1 4.4 IP: Internet 1 4.6 Binh tuyen trong
Protocol Internet
0 Dinh dang géi tin o RIP
0 Danh dia chi IPv4 0 OSPF
1 ICMP 0 BGP |
1 IPvé 0 4.7 Dinh tuyén quang ba

va gtri nhiéu dich



Dinh tuyén Quang Bd

[ phdt géi tin tir nguon t6i tat ca cdc not khdc
[ tao ban sao tai hguon s& khong hiéu qua:

tao ban sao tao ban sao
tai nguon trong mang

1 tao ban sao tai hgudn: lam sao hguon biét duoc
dia chi cua nhitng ngudoi nhan?
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Tao ban sao Trong-Mang

1 su lam ngép(flooding): khi not hhan duoc géi
QB, gui ban sao cho tat ca hdng xém

0 Van dé: vong Iap & bdo QB

0 su lam ngap cé kiém sodt: not chi quang bd
goi tin néu nd chua q/b goi tin do truéc do
0 N6t s& theo ddi cdc géi dd duoc QB

0 Hoidc “Chuyén ’ruep kiem tra duong nguoc (RPF):
chi chuyén ’ruep neu nhu 90| tin t6i trén duong di
ngin nhat giita N6t va nguon

[ cay bao phu

0 Khdng ¢cé not ndo nhan duoc géi tin du thira ndo
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Cay bao phu

0 Dau tién phai xday dung mot cdy bao phu
1 N6t chuyén tiép cdc ban sao theo cdy bao
phu

(a) QB kh &i dau tai A (b) QB kh &i dau tai D
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Cay bao phu: Khoi tao

1 N6t trung tam
1 Mi not gti thdng diép unicast gia nhap cho not
trung tam

0 Th/diép duge chuyén di dén khi né t6i duge mot not thuoc
cdy bao phu

(a) Kién thi ét tirng b wéc (b) Cay bao ph G hoan
maot cay bao ph u hanh
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Dinh tuyén gui-nhiéu-dich (multicast):
Xdc dinh van dé
0 Muc tiéu: tim ra mot cay (hoic nhiéu cdy) két
noi cdc bo dinh tuyén ma cé cdc thanh vién cua
nhém giri-nhiéu-dich lién két véi né
0 cdy: khong phdi tat ca duong di gitta bdt duoc st dung
0 dira-1rén-nguon: mdi bat cé mot cdy khdc nhau

0 cdy-chia-sé. mot c8y cho tat ca cdc nhém
L) LD

g g @ 0 2l ®

Cay chia sé Nhitng cdy dua trén nguon



Cdc p/p xdy dung cdy truyen-nhicu-
dich
Phuong phap:
0 cdy dua-trén-nguon: mot cdy modi hguon
0 cdy duong di ngin nhat
1 Chuyén tiép kiém tra duong nguoc
[ cdy chia sé nhém: mot nhém dung 1 cay
0 cdy bao phu t6i thiéu (Steiner)
0 cay dva-trén-tam

.. dau tién, ching ta sé& tim hiéu nhitng pp co ban, sau d6 la
nhiing giao thic st dung cdc pp hay



Cdy duong di ngin nhat

0 cdy chuyén tiép gnd: cdy cua nhiing tuyén
duong di ngin nhat tir nguon t6i moi hquoi
nhan

0 Gia Thua’r Dijkstra
S: nguon iLh Ki hiéu

bdt ¢cd thanh vién cua nhom
==

= bdt khdng c6 thanh vién cua
nhém gnd
() lién ket ding cho chuyen tip,
i xdc dinh trat tu cua lién két
dugc thém vao bai giai thuat

R3




Chuyén tiép kiém tra duong
nguoc

0 dua vao kien thuc cua bdt vé duong di ngan
nhat cho goi truyén-mot-dich (unicast) tir no
T&1 nguoi gui

0 mdi bdt ¢é hanh vi chuyén tiép don gian:

neu (géi tin gnd dén trén lién ket thuoc duong
di ngan nhat ngugc t6i trung tam)
thi gti day géi tin cho tat ca duong ra
ngodi ra bé goi tin




Chuyén tiép kiém tra duong hgugc:
vi du
S: hgudn ] Ki hicu

bdt ¢d thanh vién nhom

==

bdt ko c6 thanh vién
= nhém gnd

— g6i tin s& dugc chuyén tiép
———1gdi tin s& ko dugc chuyén
tiép
- két qua la SPT nguoc cho mot nguon cu thé
- ¢6 thé la mot cdch ko 16t voi cdc duong lign két
khong doi xting



Chuyén tiep kiém tra duong nguoc:
su Tia
[ cdy chuyén tiép chita nhitng nhdnh ma khdng cé thanh
vién nhém gnd
1 ko can phai chuyén tiép géi tin xuéng nhdnh dé
0 cac th/diép “tia" dugc gui nguoc 1€n boi cac bdt ma
khong c6 thanh vien nhém gnd nao dudi né

St hguon i Ki hiéu

bdt ¢d thanh vién nhom

= .

> bdt ko c6 thanh vién
nhom gnd
P N
—  thong diép tia
= |i&n két ding cho chuyén tiép
g6i tin gnd



Cay-chia-sé: Cay X-ten-no (Steiner)

0 Cay Steiner: cdy chi phi t6i thiéu, két noi
tat ca cdc bdt ¢é thanh vién nhém gnd
1 bai todn thuoc dang NP-complete
0 phuong phdp danh gid kinh nghiém
0 khdng dung trong thuc té:
0 su phuc tap trong tinh todn
1 can thong tin vé todn mang
0 chay lai ir dau néu mot bdt tham gia/roi bo



Cay dua trén trung tam

1 mot cdy duoc chia sé béi tat ca
1 xac dinh mot bdt "frung tam” cua cay
1 dé tham gia:
0 cac bdt gui gor tin-tham gia mét-dich (unicast)
tGi bdt trung tam
1 gor tin-tham gia"dugc Xt ly" boi cdc bdt trung
gian va chuyeén tiep t6i trung tam
0 gor tin-tham gia hoac la di 16i nhanh cay hoic la
tGi trung tam
0 doan duong ma gor tin-tham gia di qua tré thanh
nhdnh mai cua cdy cho bdt nay



Cay dua trén trung tam: vi du

Gia st R6 dugc chon lam trung tam:

Ki hiéu

bdt cé thanh vién thuoc nhém

=<

<S> bdt ko cé thanh vién thudc
1 nhém gnd
— tha ty doan duong theo d6
thong diép-tham gia dugc
gui di




Dinh tuyén gnd trong Internet: DVMRP

7 DVMRP: giao thirc dinh tuyén dung véc to
khodng cach, RFC1075
0 que/ tran vd tia: chuyén tiép kiém tra duong
hguoc, cdy dua Trén nguon
0 cdy RPF dua vdo bang dinh tuyén cua riéng
DVMRP hinh thanh boi lien lac véi bdt DVMRP
1 khdng cé gia dinh vé su glri-mot-dich bén dudi
1 g6i tin khai dau t6i nhém gnd dugc giri tran khip
noi thong qua RPF
0 nhiing bdt khong thuéc nhom gnd: gui thong diép
tia nguoc lai



DVMRP: tiép theo...

0 trang thdi mem: bdt DVMRP theo chu ki (1
ph.) "quén di" cac nhdnh duoc tia:
0 dir liéu gnd lai chay xudng nhitng nhdnh chua tia
0 bdt chiéu xudng: tia lai hoic tiép tuc nhan dir ligu
0 bdt ¢é thé nhanh chéng ghép lai vao cay
0 bing cdch sir dung géi tin gia hhap IGMP tai ld
[ odds and ends
0 hién thuc pho bién trong cdc bdt thuong mai
0 dinh tuyén Mbone st dung DVMRP




Chuong 4: Tang Mang

0 4.16i6i thieu 1 4.5 Céc giai thuat dinh
1 4.2 Mach ao va mang goi tuyen
tin 0 Trang thdi lién ket
1 4.3 Bén trong bo dinh 0 Véc-to Khoang cdch
tuyén la gi? o Dinh tuyén phan cap
1 4.4 IP: Internet 1 4.6 Binh tuyen trong
Protocol Internet
0 Dinh dang géi tin 0 RIP
1 Ddnh dia chi IPv4 0 OSPF
1 ICMP o BGP ’
1 IPvé 0 4.7 Dinh tuyén quang ba

va gtii nhiéu dich



