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4.1 TONG QUAN Vé PINH TUYEN:
» Tong quan:

v Pinh tuyén (Routing) 1a qua trinh chuyén mot géi dir li
nhirng mang hoac mang con st dung thiét b1 16p 3 — rou
gateway.

v' Tién trinh routing duogc thuc hién théng qua bang dinh tuyén,
giao thirc va cac thuat toan dé dinh ra con duong tot nhat dé dan
l1éu.

v Router dong vai tro to 16n trong viéc mé rong hé théng mang ban
cach cach ly cac vung xung dot va cac vung broadcast.

v' Hiéu dugc qua trinh van hanh cua router s& gilp ching ta biét
hon vé hé thong mang duoc két noi véi nhau nhu thé nao
trinh truyén dan dir liéu trong hé thong mang duoc thuc
Bai hoc nay s€ mo ta qua trinh van hanh cuaa routing.




ONG QUAN VA MUC TIEU:
+» Muc tiéu:

v' SV sé ¢0 kha nang mo ta sy van hanh cuaa Cisco router tr
két noi1 nhiéu hé thong mang sau khi két thac bai hoc nay qua
nhiém vu sau:

» MO ta dac tinh vat ly cua router va chirc nang cua router t
qua trinh phan phoi goi dit liéu IP

» MO0 ta phuong phap duoc st dung trong viéc Xac dinh duc
truyén toi uu dé truyén dit lidu

> Liét ké nhitng dic tinh ctia bang dinh tuyén va chirc ning cua
trong viéc xac dinh dudng

> M0 ta nhitng dic tinh cia nhitng tuyén tinh (static route
dong (dynamic route),tuyén két noi truc tiep (directly
route) va tuyén mac dinh (default route)



Dia chi lép 2

L2 = 0800:0222:2222 e L2 = 0800:0222:1111

L2 = 0800:0333:2222 L2 = 0800:0333:1111

62

Dia chi MAC duoc gén vao thiét bj dau cudi nhw cac host. Nhirng interface vat Iy trén
router cung cap chirc nang lop 2 va dwoc gan vao cac dia chi MAC.

Dai hoc Ton Dirc Théng



Dia chilép 3

L3 =192.168.3.1 L3=192.1683.2 L3=192.16841 L3=192.1684.2

Chu dé mo ta dia chi I6p 3 trong mo6 hinh giao tiép host-to-host'e
Router co dia chi IGp 3 cho mbi cho moi interface



Qua trinh phan phéi dir liéu (1 of 17)

sz

[ e

3 3

L3 =192,168.3.1 e L3=192,168.4.2

- e RS L3 =192.168.3.2 L3 =192.168.4.1 - e 1BnA.
L2 = 0800:0222:2222 |, - 0800:0333:2222 L2 = 0800:0333:1111 L2 = 0800:0222:1111

B4

» Nhi*ng buérc mo ta qué trinh phan phoi géi di liéu trén hé thong mang dinh tuyén
twong tw cac buwdc dé goi mot bire thw qua hé thong bwu dién.



» Co nhiéu buéc dwoc bao gom trong tién trinh nay.

- Host sé& g&i bat ky mot géi dir liéu nao khédng nam trong dia chi mang cuc bd hién
tai ra ngoai default gateway.

Default gateway |a dia chi clia router cuc bd va phai dwoc cau hinh trén host (PC,
server, ...)




Qua trinh phan phéi dir liéu(2 of 17)

il L3 = 192.168.3.2 L3 = 192.168.4.1 e

L2 =0800:0222:2222 | , _ nggQ-0333:2222 L2 = 0800:0333:1111 L2 = 0800:0222:1111

« Trong vi du nay, host 192.168.3.1 c6 di¥ liéu muén g&i dén host 192.168.4.2. Cac (rng
dung khéng can qua trinh truyén tin cay béi da dung dich vu véi giao thirc UDP



Qua trinh phan phéi dir liéu(3 of 17)

DST IP
192.168.4.2
L3 = 8a. 155‘3‘_1 L3 = 192.168.3.2 L3 = 192.168.4.1 3= 192'1_55‘4“2
L2 = 0800:0222:2222 | » - 080003332222 L2 = 0800:0333:1111 -2 = 0800:0222:1111
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» B&i vi khong can thiét phai thiet 1ap cac phién giao dich, cac (ng dung cé thé bat dau
goi div lieu. UDP chuan bi cac header va dwa PDU xuong IP (Iop 3) va hwéng dan cach
gdi PDU dén 192.168.4.2. IP déng go6i PDU & lop 3 va tiép tuc dwa xuodng lop 2.



Qua trinh phan phéi dir liéu(4 of 17)

Parking Lot

L3 =162.168.3.1 L3 = 192.168.3.2 L3 = 192.168.4.1 L3=102.1684.2

&7

« Bang ARP hién tai khong co bat ky mét thong tin nao.




Vi du nay khac voi vi du trieée. Hai host nam trén 2 doan mang khac nhau:
192.168.3.0/24 va 192.168.4.0/24. B&i vi cac host khéng chay bat ky giao thire dinh
tuyén ndo, do vay no sé khdng biét cac véi vé doan mang bén kia. Cac host sé godi
khung di¥ liéu dén default gateway, cac host nay st dung tién trinh ARP binh thuwdng dé

lay MAC nay.

Qua trinh phan phéi dir liéu(5 of 17)

Parking Lot
Packet ’ ARP: The ARP request will say that | am 192.168.3.1.
e — i | Areyou 192.168.3.27
ARP
Request
DST MAC SRC MAC ARP
Broadcast | 0800:0222:2222 | Reguest
ARP SRC DST MAC
Request | 0800:0222:2222 | Broadcast
L3=192.168.31 3. 19216832 L3=192.1684.1 ~ LO7 19216842

12 =0800:0222:2222 | 3 = 0800:0333:2222

L2 = 0800:0333:1111 -2 = 0800:0222:1111

B4




Qua trinh phan phéi dir liéu(6 of 17)

Parking Lot

Packet

Router: | just received an ARP request. Let
me add host 192.168.3.1 to my ARP table
with a MAC address of 0800:0222:2222.

ARP
Request

DST MAC ARP
Broadcast : Reguest

—>

L3 =192.168.3.1
L2 = 0800:0222:2222

L3 =192.168.4.2
L2 = 0800:0222:1111

L3 =192168.3.2 L3=192.168.4.1
L2 = 0800:0333:2222 L2 = 0800:0333:1111

» User da duJ,c_yc cau hinh dia chi 192.168.3.2 nhw mot defualt gateway. Host 192.168.3.1
gdi ra yéu cau ARP va théng tin nay dwoc nhan bdi router.



Qua trinh phan phéi dir liéu(7 of 17)

Parking Lot

oL EEE L LT
]

Packet

Router: I'll send an ARP reply that | am
192.168.3.2 with a MAC of 0800:0333:2222

RN - |
<

L3 =192.168.3.1 L3=192.168.4.2

Do L3 = 192.168.3.2 L3 = 192.168.4.1 B
L2 = 0800:0222:2222 | , . ngp:0333:2222 L2 = 0800:0333:1111 L2 = 0800:0222:1111

E-10

« Router st ly tién trinh ARP gibng nhw tat ca cac host khac.




Qua trinh phan phéi dir liéu(8 of 17)

Parng Lot | ARP: | just got an ARP reply from 192.168.3.2.

| Sackel ;umaaddlhlemhmyﬂnPu

{// ] ARP: Now | have a mapping for my default gateway.
| can give Layer 2 a mapping for 192.168.4.2.

ARP
Reply | =" ARP: Layer 2, | have 192.168.4.2 mapped to 0800:0333:2222.
DST MAC SRC MAC ARP

| 0800:0222:1111 Reply

L3 =192.168.3.1
L2 = 0800:0222:2222

L3 =192.168.3.2 L3=1626841 3= 19218842

L2 = 0800:0333:2222 L2 = 0800:0333:1111

L2 = 0800:0222:1111

B

« Phan hoi dwoc gdi lai cho thdng tin ARP yéu cau.




Qua trinh phan phéi dir liéu(9 of 17)

\iwzlmmmmmm

uppP DST IP SRC IP SRC MAC
HD 192.168.4.2 192.168.3.1

—>

L3=192.168.31 L3 =192168.3.2 L3 = 192.168.4.1 L3=192168.4.2

L2 =0800:0222:2222 | 5 - 9g00:0333:2222 L2 = 0800:0333:1111 L2 = 0800:0222:1111

[ 5 -4

» Host dich nhan duoc yéu cau ARP. Théng tin I6p 2 Ituc nay dwgc phan hoi. Chu y rang
ARP gadi vé thdng tin anh xa gitra dia chi IP 192.168.4.2 va dia chi MAC cua default
gateway thay vi dia chi MAC thuc.



Dung cau lénh show IP

Router# show ip arp

Protocol Address

Internet
Internet
Internet
Internet
Internet
Internet

172.
172.
172.
172.
172.
172.

69.
3
69.
69,
19.
13.

233,
233.
233,
233.
168.
le8.

229
218
19
309
11
254

Hardware Addr

0000.
Qooo.
0000.
Q000.
0000.
Q000.

0c59.£852
0c07.acild
0cE3.1300
0c36.6965
0c63.1300
0c36.6965

ARPA
AFFA
ARPA
ARFA
ARPA
ARFA

Interface

Ethernet0/0
Ethernet0/0
Ethernet0/0
Ethernaet0/0
Ethernet0/0
Ethernetd/0




ping

Router}

ping [[protocol {host-name | system—-address}]

= Si¢r dung cau lénh ping dé chuan doan trang thai két néi mang.




traceroute

Router$

traceroute [protocol] destination

= St dung cau lénh traceroute dé xem tuyén duéng thwe thue ding
dé gai goi di liéu.




KIEM TRA CAU HINH TUYEN TINH

RouterX# show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route

Gateway of last resort is 0.0.0.0 to network 0.0.0.0

10.0.0.0/8 is subnetted, 1 subnets

C 10.1.1.0is directly connected, Serial0/0/0
S$* 0.0.0.0/0 is directly connected, Serial0




TOM TAT
-Dinh tuyén la qué trinh ma mot phan tir dugc chuyén tur
sang cho khac. Router la thiét bi dugc st dung dé dinh tu
liéu. Router cd thé chuyén gdi qua cac tuyén tinh hodc tuy
tuy vao cau hinh
=Tuyén tinh la tuyén ma nguGi quan tri nhap vao router qua I€
Tuyén dong la tuyén dudc hoc tu cac giao thuc dinh tuyén va
dong cap nhat khi mang thay doi
«Cac tuyén tinh don hudng phai dugc cau hinh dénvatu m
:Mang ngd cut (stub) dé cho phép mang dudc két ndi. L\
:Lénh ip route co thé dung dé cdu hinh cac tuyén mac dinh.
:Lénh show ip route dung dé kiém tra rang tuyén tinh da d
cau hinh dang. Tuyén tinh dugc ky hiéu bang chir S




4.2 CHUC NANG CUA ROUTERS

> Router c6 cac thanh phan sau:
- CPU
 Mach chu
« RAM
 ROM

> Router c6 cac card mang dé gan dia chi IP.
> Router c6 2 loai cong chinh sau:
« Console: gan vao dau cuoi dé quan ly
* Network: Router c0 rat loai nhi€u cong
mang, bao gom cho ca LAN va WAN.

> Router chuyén géi dit liéu dya trén bang
dinh tuyén.

(1500 2800 Series Router




CHU'C NANG ROUTER

RouterX$f show ip route

D 192.168_.1.0/24 [90,/25789217] wia 10.21.1_.1
1 R 192.168.2.0/24 [120/4] wia 10.1.1.2 2

O 192.16e8.32.0,/24 [110/7229840] wia 10.1.1.3

1. Giap cac router khac nhan biét sw thay di
2 Binh ra noi dé& dwra dir liegu di

» Router co hal chirc nang chinh sau:
e Xé&c dinh duong: Router phai duy tri bang dinh tuyén va dam
rang tat ca Cac router khac biét vé sy thay doi trén hé thong ma
 Chuyén goi dir liéu: Router sir dung bang dinh tuyén dé x
noi s& goi goi dir liéu, router chuyén cac goi dir liéu qua
mang cua minh dén mang dich dua trén dija chi IP dic
trong goi dir liéu.



TIM DUONG

dinh nl

l1éu.

Bang dinh tuyén s& chra mot tuyén cho mot mang nao do. Néu 6 nhiéu
hon mot thong tin nguon chi dén nhiéu tuyén khac nhau cho
mang nao do thi tién trinh dinh tuyén phai lya chon nguon tha

itng tuyen co k

Trong sudt qua trinh tim duong
trén hé thong mang, router udc

4 nang

truyén dir liéu den dich. Chu dé
nay s& mo ta van dé lam thé nao
router cd thé xac dinh dwoc con
duong hiéu qua nhat dé dan dix

s& dugc dua 18n bang dinh tuyén

N\




C6 ba loai tuyén ton tai trong bang
dinh tuyén c6 thé dugc st dung dé
chon ra con duong tbt nhat vé mot
mang nao do:

Dinh tuyén tinh (static routing): loai
dinh tuyén nay yéu cau ngudi quan
tri nhap VAo cac tuyén bang tay

Dinh tuyén dong (dynamic routing):
loai dinh tuyén nay tu dong xay
dung bang dinh tuyén bang cach st
dung cac théng tin lay trong cac
giao thirc dinh tuyén

. Binh tuyén mic dinh (default route): su dung loai dinh tuyén na
can phai chi rd cac tuyen dén tirmg mang cu thé. Phuong phap di
dinh c6 thé duoc cau hinh bang tay hay hoc tir mot giao thirc



ANG PINH TUYEN

10120
10110
10830
10.1.30

Directly connected - fa0/0
Direclly connected ~ fa0/
Directly connected — sO/VD
Via R2(10.1.2.2)




4.3 CAC DONG PINH TUYEN

Router c6 thé hoc c4c dia chi mang qua nhitng tuyén tinh,
noi truc ti€p hay nhirng tuyén mac dinh.

> Két noi truc tlep Router gan truc tiép vao mang nay (do ¢

> Dinh tuyén tinh: Tuyén dugc dua vao boi ngudi quan tri (n
> Dinh tuyén dong: Hoc bang cach trao d6i bang dinh tuyén

> Tuyén mac dinh: Hoc tinh hay dong, duoc dung khi kha

clia router truc tiép gan vao nhitng doan mang khac nhau).

tuyén nay duogc cau hinh bang tay va dua truc tiép vao bang
tuyén cua router).

nhiing tuyén dugc hoc tir cac router va dugc cap nhat theo su
doi cua hé thong mang).

mang Nao duoc chi ra



ROUTNG METRICS

» CO nhiing giao thic dinh
tuyén sir dung nhitng céc thirc
va metric riéng ctia N6 dé xay
dung va cap nhat bang dinh
tuyén mot cach tu dong.

» Gia tr1 Metric Khi mot

nhiat bang dinh tuyén,
chinh la phai xac dinh
tin ndo tot nhat bao gom t
théng tin dinh tuyén. Th
dinh tuyén s& sinh ra mot co
la metric, cho mdi tuyén dén
mang dich

I‘I

L3
=



> Metric c6 thé duoc tinh dua trén mot hodc nhiéu dic tin
truyén. C4c loai metric duoc sir dung pho bién boi cac gia
tuyén:

* Bang thong (bandwidth): dung luong dir liéu cia duong truy

« Do tré (delay): thoi gian dé chuyén goi dir lidu trén duong t
nguon dén dich, gia tri ndy phu thuoc vao biang thdng, hang d
cac router, nghén trén hé thong mang va khoan cach dudng truy

> So6 chan (hop count): so lugng router ma goi di liéu s& phai vug
trude Khi vai dén dich (& hinh trén, hop count tir A dén B 14 2 chin
* Gia (cost): la mdt gia tri tuy y duoc gan boi nguoi quan tri
thuong s€ duoc tinh dua trén bang thong, su chu dinh ctia ng
tri, hay sot s6 phuong phap tinh toan khac.



4.4 GIAO THUC PINH TUYEN DISTANCE VE

Theo chu ky cap nhat nguyén bang dinh tuyén cho router lan
can va tich liy dan vé khang cach



»Distance Vector Routing: trong phuong phap distance
Khong can phai biét cac tuyén dén tat ca cac doan mang, ro
hudng va khoang cach dé goi goi dur liéu dén dich.

-Phuong phap nay chi dinh ra hudng (vector) va khoa
(distance) dé di dén mot dich nao do.

-Thuat todn distance vector ct theo chu ky 30s s& gdi ra tat ca
mot phan thong tin bang dinh tuyén cho cac router ké can.




» Nhirng router chay thuat toan distance vector s€ goi cap nhat theo chu
ky ma khong can c6 su thay doi ndo xay ra trén hé thong mang. Bang
cach nhan thdng tin bang dinh tuyén tir router ké can, router c6 thé
kiém tra tat ca nhirng dia chi mang da biét va thay doi bang théng tin
dinh tuyén ctia N6 dua trén nhitng théng tin nay.

> Tién trinh nhu vay goi 1a dinh tuyén qua 10i don (Routing by rumor)
bdi Vi kién thirc vé m6 hinh mang ma router co duoc la dua trén bang
thong tin dinh tuyén cua router ké can.



GIAO THUC PINH TUYEN LINK-STATE

Sau khi tran ngap di¥ lidu lic dau, trao doi thong tin link-state khi xay ra
thay doi trén hé thing



Link state Routing: phuong phap dinh tuyén nay, c4c route
xay dung mo hinh mang cho riéng minh.

MBOi router s& gai ra mot théng diép vao hé thong mang kh
kich hoat d¢ liét ké thong tin vé nhitng mang dang duoc gan
tiép VA trang thai ctia nhirng két ndi nay.

Router sir dung cac théng tin nay dé xay dung mé hinh ma
chinh minh va sau d6 sé tim ra nhiing tuyén tot nhat dua trén m
nay. Nhirng giao thirc link state s€ phan trmg khi mo hinh mang
d6i bang cach goi ngay cac goi cap nhat cho théng tin thay doi
Link state cling cO hinh thirc g&1 cap nhat theo chu ky véi mot ch
dai khoéng vao 30 phl]t

Khi mot két noi thay doi trang thai, thiét bi phat hién duogc st
nay sé tao ra mot thdng tin cap nhat lién quan dén két ng
thong bao cho toan bo cac router con lai.




TOM TAT

>
>

Router ¢é cac thanh phan cu thé tuong ty nhu may tinh va
Router ¢6 2 chic ning chinh trong viéc chuyén géi 1a du
dinh tuyén va tim ra duong tot nhat dé dua dit lidu di.
Router c6 thé dung nhitng phuong phap khac nhau dé dinh
tinh, dong va tuyén mic dinh.

Bang dinh tuyén cung cap danh sach co tht tu nhung tuyél\\ tot
dén cac dich.

Céac thuat toan dinh tuyén xtr Iy tién trinh cap nhat va phd

dinh tuyén.



TOM TAT (tt)
> Nhitng metric pho bién bao gom bandwidth, delay, hop co

> Giao thuc distance vector xay dung va cap nhat bang dinh

cach tu dong bang cach gai tat ca hay mot phan bang dint
router 1an can. Thuat toan dinh ra huéng va khoan cach dén cé
dich.

> Giao thuc link-state xay dung va cap nhat bang dinh tuyén \'\I\C)t C
tu dong st dung thuat toan cua Link-state.

> Cisco phat trién EIGRP 14 su két hop nhitng dic tinh to

distane vector va link-state.



CAU HINH DINH
TUYEN TINH

Gv: ths. Nguyén THANH

&

Hi/
5

y



Hoat dong cua router

10.120.2.0

172.16.1.0

Router can lam cac viéc sau:

= Bi€t cac dia chi dich.

= X&c dinh ngudn ma router co thé hoc.
- Khdm pha cac tuyén co thé tdi cac dich mong mudn

= Chon tuyén tot nhat.
= Duy tri bang dinh tuyén.




Hoat dong cua router

10.120.2.0

= Router phai hoc cac dia chi dich
ma khong két noi truc ti€p

-
-

Network Destination Exit
Protocol Network Interface
Connected | 10.120.2.0 fa0/0
Learned 172.16.1.0 s0/0/0

172.16.1.0

:
g&

Routed Protocol: IP?



TUYEN TINH VA TUYEN PONG

Tuyén tinh Tuyén ddng

, Tuyén do cac giao
Tuyén ma ngudi quan thire dinh tuyén duwa
tri nhap vao bang Iénh ra dwa vao tinh trang

mang hién tai



Cac tuyeén tinh
Stuork

1721622  172.16.2.1
<

301P_478

= C4u hinh céc tuyén tinh don hudng tdi va t& mot mang ngd cut dé cho
phép két noi




ROUTER CAU HINH TiNH

RouterX(config)# ip route network [mask]
{address | interface} [distance] [permanent]

= DPinh nghia mét dwérng dan dén mot mang dich IP hoac mang con
hoac may chu

» Address = dia chi IP cua router tiép theo
» [nterface = giao dién ngoai cua router dia phuong




CAC Vi DU PINH TUYEN TINH
Stuork

s0/0/0

172.16.2.2 172.16.21

301P_479

RouterX(config)# ip route 172.16.1.0 255.255.255.0 172.16.2.1
or

Router(config)#ip route 172.16.1.0 255.255.255.0 s0/0/0

= Pay la tuyén don hudng. Chung ta phai cé moét tuyén cau hinh trong hudng ngu




TUYEN MAC PINH

Stub ork

Network
10.0.0.0

s0/0/0

172.16.2.2  172.16.2.1
<

301P_480

RouterX (config)# ip route 0.0.0.0 0.0.0.0 172.16.2.2

= Tuyén nay cho phép cac mang ngo cut két noi dén tat ca cac mang khac ngoai rou







Cau hor:

Cau 1: Router la gi ? Chirc nang cua router ?

Cau 2: Hé thong dinh tuyén cO cac dong nao ?
Trinh bay cac dong dinh tuyén?
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