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Trinh bay dwoc thuat toan SPF, dac diém cla Link,-state Routing Protocaol,
dac diém cla giao thire dinh tuyén OSPF

<+ Link-state Routing Protocol
+ OSPF



+ Trinh bay dugc thuat todn SPF va ddc di€ém cla Link-state Routing
Protocol.

+ Trinh bay dugc ddc diém cda giao thirc dinh tuyén OSPF.
+ Cau hinh dugc giao thic dinh tuyén OSPF trong mot Area.




<+ Link State Routing Protocols
4 Cac giao thuc dinh tuyén thudc loai nay nhu OSPF, IS-IS.

Interior Gateway Exterior Gateway
Protocols Protocols
Distance Vector Routing Link State Routing Protocols Path Vector
Protocols
Classful RIP IGRP
Classless RIPv2 EIGRP OSPFv2 1S-1S

IPv6

Bolded routing protocols are the focus of the curriculum.



+ Link State Routing Protocols

& Cac router trao doi LSA (Link State Advertisement) vSi nhau dé
xay dung va duy tri cd sé dir li€u vé trang thai cac dudng lién
két. Cac LSA nay dugc gui dudi dang multicast.

& Moi router déu cd mot cai nhin ddy du va cu thé vé ciu tric cua
hé th6ng mang.

4 Khi cac router dinh tuyén theo Link State da hoi tu xong, nd chi
cdp nhét khi nao cd su thay doi xay ra.

& Giao thlc dinh tuyén theo Link State c6 ho trg CIDR, VLSM I3
mot chon lua tot cho cac mang I6n va phuc tap.

4 Poi hoi dung lugng bo nhd I6n va kha nang xur ly cua CPU manh.



+ Kién tric di liéu Link-State: Mang phan tang
& Link-State yéu cau mot kién tric mang phan tang, dién hinh I3
OSPF (hay IS-IS).
€ Hai cap dugc dinh nghia:
4 Transit Area (Backbone Area).
# Regular Area (nonbackbone Area).



+ OSPF Area

4 Giam d6 IGn béng dinh _—— Backbone Area 0
tuyén.

& Cac thay doi trong 1 Area

chi tac dong dén Area do.

4 Qua trinh gui LSA trong
mot vung dung lai &
cac Router bién.

€ Yéu cau mot kién truc
mang phan tang. Autonomous System

014G_157



+ OSPF Area

& Router A va B Ia
Backbone Router.

¢ Backbone Router thudc vé
Area 0.

¢ Router C, D va E la cac
Router bién (Area Border
Routers — ABRS).

& ABRs két noOi cac Area
khac vé Area 0.

Backbone Area 0

014G_157

Autonomous System



+ Kién trdc di liéu Link-State
% Neighbors table:
# Con dugc xem la Adjacency database.
# Liét ké nhirng lang giéng cua Router.
€ Topology table:
4 Con goi la LSDB (Link-state Database).
#Bao gom tat ca cac Router va Trang thai lién két cac links
trong cung Area hay trong cung hé thong mang.
€ Routing table:
#Con goi la Forwarding database.
#Bao gom cac tuyén dudng tot nhat dén dich.



4+ Gidi thiéu thuat toan SPF

4 Shortest Path First (SPF): con goi la thuat toan Dijkstra cho phép
tinh todn dudng di ngan nhat cla gilra 2 nodes trén do thi .
€ Thuat toan SPF : dua trén cd sG dir liéu vé cau tric mang.

Shortest Path for host on R2 LAN to reach host on R3 LAN:
R2 to R1 (20) + R1 to R3 (5) + R3 to LAN (2) = 27




+ Gidi thiéu thuat toan SPF
& Cach tim con dudng ngan nhat khong dua vao s6 cac hop.
4 MOi router s& xac dinh chi phi (Cost) riéng cho tirng diém  dén
trong mo6 hinh mang.

Introduction to the SPF Algorithm

SPF Tree for R1
Destination Shortest Path Cost
R2 LAN R1 to R2 22
R3 LAN R1 to R3 7
R4 LAN R1 to R3 to R4 17

R5 LAN R1toR3toR4to R5 27




4+ Gidi thiéu thuat toan SPF

4 MOi Router cd ¢ sé dif liéu riéng vé ciu tric mang va thuat
toan SPF thuc hién tinh toan dua trén ca sG dir liéu nay.

Link-State
Database _
}
Algorithm

SPF Tree

Routing
Table




+ Link-state Routing Process

& La qua trinh dinh tuyén theo trang thai lién két

# MOi router hoc vé nhitng két néi truc tiép.

# Cac router tim ki€m cac lang giéng (neighbors) két noi truc  ti€p
v3i n6 bang cach guri ra goi tin Hello.

# Router sé xay dung Link-State Packet (LSP) c6 chira cac két noi
truc tiép.

# Router quang ba cac LSP cho tat ca cac lang giéng, dong thdi
tdng hop cac LSP nhén dugc trong 1 database.

# Router si’ dung database nay dé xay dung mot ban dd md ta
cdu tric toan hé thdng va tinh con dudng t6t nhat dé di tdi
mang dich.



4+ Hoc tu cac mang két ndi truc ti€p
4 Khi cau hinh va kich hoat cac interfaces, router sé hoc cac mang
két ndi truc ti€p riéng vdi minh.
& Bat ké sir dung cac giao thic dinh tuyén nao, cac mang két ndi
truc ti€p la thanh phan cua bang dinh tuyén.

10.5.0.0/16

10.2.0.0M16 10.9.0.0/16

10.1.0.0M16 10.11.0.0M16

10.8.0.0/16



4+ Hoc tu cac mang két ndi truc ti€p
4 Link-state (Thong tin trang thai dudng lién két) bao gom nhirng
noi dung:
4 Dia chi IP va Subnet mask cua Interface.
# Cac kiéu mang nhu: Ethernet, Point to Point.
4 Chi phi cua lién két do.
# Bat ki Router lan can nao trong lién két do.



4+ GuUi Hello Packet dén lang giéng
& SUr dung gdi tin Hello dé tim kiém bat ky cac lang giéng trén cac
lién két cua router. Cac lang giéng la bat ky router khac dugc
kich hoat véi cung giao thutc dinh tuyén.

‘Hello R1,I'm R2.
Hello . A_.rl

1.2.0.0/16

‘Hello R1,'m R3
Zio BlA M

P>

Fa0/0

1.3.0.0/116

1.4.0.0/16 ‘Hello R1,I'm Rr{i




4+ Hoc tu' cac mang két noi truc ti€p

+  Network 10.2.0.0/16

+ |P address 10.2.0.1

+  Type of network: Serial
+ Costofthatlink: 20

+ Neighbors: R2 10.2.0.0/16
10.1 .o.on&somlo Link 3:
K| « Network 10.3.0.0/16
S0/0/1 5 * |P address 10.3.0.1

1 10.3.0.0/16 +  Type of network: Serial
» \ « Costofthatlink: 5
* Neighbors: R3

20

A
$0/1/0
10.4.0.0/16

+  Network 10.1.0.0/16
+ |P address 10.1.0.1

+  Type of network: Ethernet Link 4:
+ Costofthatlink: 2 *  Network 10.4.0.0116
* Neighbors: none + |P address 10.4.0.1

+  Type of network: Serial
+ Costofthatlink: 20
* Neighbors: R4



+ Tao Link-state Packet (LSP).

& Router cd thé xdy dung cac LSP cé chira thong tin cac trang thai
lién két cua nd. LSP bao gom nhiéu LSA.
€ Mot phién ban don gian hoa cua LSP tu' R1 Ia:

10.5.0.0/16

1. Rl; Ethernet network 10.1.0.0/16; Cost 2

2. Rl -> R2; Serial point-to-point network; 10.2.0.0/16; Cost 20
3. RL -> R3; Serial point-to-point network; 10.3.0.0/16; Cost 5
4. Rl -> R4; Serial point-to-point network; 10.4.0.0/16; Cost 20

10.9.0.0/16

10.1.0.0/16 _R?-LSP-_: 10.11.0.0116

10.4.0.0/16

10.8.0.0/16




+ Quang ba Link-state Packet tdi lang giéng.

4 MOi router s& quang ba LSP cho tit cd cac router trong khu vuc
dinh tuyén. Mot router nhan dudgc mot LSP tU mot router lang
giéng, nd sé gui LSP ra tat ca cac interface khac, ngoai tru
interface nhan LSP tu R1.

R1 Link State Contents

* R1, Ethernet network 10.1.0.0/16; Cost 2

*  R1->R2; Senal point-to-point network; 10.2.0.0/16; Cost 20
* R1-> R3; Serial point-to-point network; 10.3.0.0/16; Cost 5
* R1-> R4, Serial point-to-point network; 10.4,0.0/16; Cost 20

10.2.0.0/16

10.5.0.0/16

10.9.0.0/16

10.1.0.0/16 10.11.0.0/16

10.4.0.0/16

10.8.0.0/16




4+ Quang ba Link-state Packet t&i lang giéng.
& Cac LSP khong can phai gui theo dinh ky ma chi can gui:
# Trong qua trinh khdi dong dau tién cua router.
# Qua trinh dinh tuyén trén router ma cd su thay doi trong md
hinh mang. Luc do LSP goi la cac LSU (Link-State Update).

@ Ngoai nhirng thong tin trang thai lién ket con bao gom thong tin
vé sO thd tu va thdi gian ton tai cua thong tin dé giup viéc
quang ba tré nén hiéu qua hon. Thong tin nay dé xac dinh:

4 Router da nhan dugc LSP tu router khac.

# LSP co thong tin mdi han nhitng gi da dudc chilra trong ca sé
dif liéu vé trang thai lién két.



4+ Xay dung Link-state Database
4 Sau qud trinh quang ba cac LSP, moi router da hoc dugc cac
thong tin trang thai lién két trong khu vuc dinh tuyén.
€ Nhirng LSP sé dudgc luu tri trong cd sG dir liéu trang thai lién
két.

R1s Link-5tate Database

L5Ps from R2:

- Connected to neighbor R1 on netweork 10.2.0.0/16, cost of 20
- Connected to neighbor RS on network 10.9.0.0M16, cost of 10
- Has a nebwork 10.5.0.0016, cost of 2

L5Ps from R3:

- Connected to neighbor R1 on network 10.32.0.0018, cost of 5
- Connected to neighbor R4 on netweork 10.7.0.0/16, cost of 10
- Has a network 10.6.0.0/16, cost of 2

L5Ps from R4:

- Connected to neighbor R1 on network 10.4.0.0/16, cost of 20
- Connected to neighbor B3 on network 10.7.0.0/16, cost of 10
- Connected to neighbor RS on network 10.10.0.0/16, cost of 10
- Has a nebwork 10.8.0.0016, cost of 2

L5Ps from RE5:

- Connected to neighbor B2 on netweork 10.9.0.0/16, cost of 10
- Connected to neighbor R4 on network 10.10.0.0/16, cost of 10
- Has a network 10.11.0.0016, cost of 2

R1 Link-states:

- Connected to neighbor R22 on network 10.2.0.0M16, cost of 20
- Connected to neighbor 3 on network 10.3.0.0/M16, cost of 5

- Connected to neighbor R4 on network 10.4.0.0016, cost of 20
- Has a network 10.1.0.0/186, cost of 2



4+ Shortest Path First (SPF) tree

& Bang cach s dung thong tin trang thai lién két tir tat ca cac
router khac, router cd thé bat dau xay dung mot cay SPF cla
mang VvGi chinh no ¢ gbc (cay).

Link-State
Database

} g
Algorithm Routing
Table

SPF Tree




+ Shortest Path First (SPF) tree

4 MOi router xay dung cdy SPF riéng cla minh mot cach ddc 1ap tur
tat ca cac router khac.

€ Cd sO dir lieu trang thai lien két (Link-State Database - LDB)
dugc sir dung dé xay dung nhiing cdy gibng hét nhau trén tat ca
cac router.

© CO mot sO lién két khong dugc sur dung bdi vi chi phi hodc
dudng dan cao hon. Tuy nhién cdc lién két nay van ton tai nhu
mot phan cua cay SPF.

¢ TU cay SPF, Router xay dung bang dinh tuyén bang cach tinh
toan cac tuyén cd Cost thap nhat tdi dich tinh tu goc.




+ Link-state Update Processing

LSU

— LSA

Is entry
in link-state
database?

Add to database

v
Send
LSAck

v
Flood LSA

v

Run SPF to calculate
new routing table

=2

Is
sequence no.
the same?

Is sequence
no. higher?

Send LSU with
newer
information
to source

014G_161

Ignore LSA



+ Uu diém cua Link-state Routing Protocol

¢ Dinh tuyén theo trang thai lién két tao ra mot s d6 mo hinh
mang.

€ HOi tu nhanh chdng.

@ Sau khi quang ba cac LSP ban dau, router chi gui mot LSP khi co
su thay doi trong mo hinh nay. LSP chi chira cac thong tin vé cac
lién két bi anh hudng.

¢ Dinh ky gUi update moi 30 phit.

¢ Area tao ra mot thiét ké phan cap cho cac mang, cho phép tap
hdp con dudng tot hon va co lap cac van dé dinh tuyén trong
mot khu vuc.

+ Nhudc diém cua Link-state Routing Protocol
¢ BO nhd, CPU xU ly cao.



Giao thuc dinh tuyén néi bét trong nhom Link-State, duoc su'dung rét réng
ral trong hé thong doanh nghiép nho thiét k€ khoa hoc va chuyén sau




+ Gigi thiéu OSPF
4 OSPF Area — Router Role:

Area 1 Backbone Area 0 Area 2

ABR and
Backbone

Backbone/
Internal Routers

Internal
Routers

014G_203

ASBR and Externa' ABR and
Backbone Autonomous Backbone
Router System Router



+ Gigi thiéu OSPF
4 Cac loai goi tin OSPF

2 Database Description

3 Link-State Request

o Link-State Update

5 Link-State Acknowledgment

014G_165



+ Gigi thiéu OSPF
4 Cac loai goi tin OSPF

4 Hello: Khdi tao két ndi vdi router OSPF khac.

¢ DBD (Database Description): Chira danh sach ngan gon
database cac router va kiém tra tinh dong bd dir liéu gilra
cac router.

# LSR (Link State Request): Yéu cau router gui nhiéu thong tin
vé trang thai duong lién két.

4 LSU (Link State Update): Gdi tin tra I0i lai LSR, chifa cac goi
tin quang ba Link-State.

#|SAck (Link State Acknowledgement): Khi LSU dudc nhan,
LSAck sé dugc gui di.



+ Gigi thiéu OSPF
¢ Dinh dang goi tin OSPF

Link
Header

Protocol
ID Number
89 = OSPF

Version Packet

Number Type Length

OSPF Packet

RouterID ArealD

Check-
sum

Authen-
tication

Type

Authen-
tication Data

314P_173



Gigi thieéu OSPF
¢ Hello Message
# Thiét lap Neighbor

A A

Fello j_J' %

afadjfjorqpoeru
39547439070713

| Hello

Router ID

Hello and dead intervals *
Neighbors

ArealD *

Router priority

DR IP address

BDR IP address
Authentication password *
Stub area flag *

* Entry must match on neighboring routers

014G_167




+ Gigi thiéu OSPF
% Hello Message
# Cac linh vuc quan trong dugc hién thj bao gom:

= Router ID: ID cua cac router c6 nguon.

= Area ID: Vung ma cac goi dir liéu dugc khdi tao.

= Network Mask: Subnet mask két hgp véi interface gui.

= Hello Interval: Thai gian gui goi Hello gitra 2 router.

= Router Priority: Budc su’ dung bau chon DR/BDR.

= Designated Router (DR): Router ID cla DR, néu co.

= Backup Designated Router (BDR): Router ID cla BDR,
néu co.

= List of Neighbors: liét ké danh sach cac OSPF Router ID
cua router lang giéng.



+ Gidi thiéu OSPF
¢ Hello Message: Thiét lap két noi

172.16.5.1/24 172.16.5.2/24
EO E1

Down State

Hello | am router ID 172.16.5.1, and | see no one.

» to 244.0.0.5

Init State

Router B
Neighbors List

172.16.5.1/24, Int E1

i | am router ID 172.16.5.2, and | see 172.16.5.1.
Unicast to A « Hello

Router A
Neighbors List
172.16.5.2/24, Int EO

314P_174

Two-Way State




Gidi thiéu OSPF
¢ Hello Message: Kham pha cac tuyén

EO EO
172.16.51 172.16.5.3
— Exstart State
- pep | |Wwill start exchange because | have router ID 172.16.5.1’.
. . |:|
No, | will start exchange because | have a higher router ID.
< DBD
Exchange State —
Here is a summary of my LSDB. 5
< DBD
Here is a summary of my LSDB. .

DBD



+ Gidi thiéu OSPF
¢ Hello Message: Cap nhat thém cac tuyén

172.16.5.1

—

LSAck

=

EO
172.16.5.3

==

Thanks for the information!

LSAck

Loading State
| need the complete entry for network 172.16.6.0/24.

==

LSAck

Here is the entry for network 172.16.6.0/24.

<

Thanks for the information!

Full State

LSU

314P_055




+ Gidi thiéu OSPF
€ OSPF Link-state Update
# Link-state updates (LSUs): la cac goéi di liéu dudc sir dung
dé cdp nhat trong giao thic dinh tuyén OSPF.

# MOt gdi LSU cd thé chira 10 loai khac nhau cla Link-State
Advertisements (LSA).



+ Gidi thiéu OSPF
€ OSPF Link-state Update

# Cac LSA trong LSDB quan ly mot s6 sequence.

# SO sequence gom 4 byte bat dau bang 0x80000001 va két
thic bang 0x7FFFFFFFF.

# OSPF dinh ki giri LSA moi 30 phat. Khi LSA dugc gUi, s6
seguence cua no tang lén 1.

# Khi tdi gia tri Max, LSA sé quay trd lai gia tri khdi tao ban
dau va dugc guri ti€p sau 1 gid.

# Khi nhan dudc cung luc 2 LSA. Router xét sO sequence, sO

sequence cua LSA nao cao hon nghia la LSA dé dudc cap
nhat gan day nhat.



+ Gidi thiéu OSPF
€ OSPF Link-state Update

RTC# show ip ospf database

OSPF Router with ID (192.168.1.67) (Process ID 10)
Router Link States (Area 1)
Link ID ADV Router Age Seg# Checksum Link count
192.168.1.67 192.168.1.67 48 0x80000008 O0xB1l12 2

192.168.2.130 192.168.2.130 212 0x80000006 0x3F44 2
<output omitted>

4 Router RTC gui cap nhat 8 lan. Lan cap nhat cudi cung cach
day 48 giay.




+ GiGi thiéu OSPF
4 OSPF Link-state Update

| need to update
my routing table.

&

<

Z
Link-Statwsu @
LSU

# Router A thong bao cho cac DR qua dia chi 224.0.0.6
# DR thong bao lai cho cac Router khac qua dia chi 224.0.0.5

014G_196
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+ GiGi thiéu OSPF
¢ Thuat toan OSPF

# Khi Router nhan dudc cac LSA, Router sé xay dung cd s dir
liéu trang thai lién két va dung thuat toan Dijkstra’s Shortest
Path First (SPF) dé tao ra cay SPF.

# Khi nhan théng tin mang thay déi thuc hién tinh lai SPF.



+ Gigi thiéu OSPF
& Administrative Distance
# OSPF c6 AD mac dinh la 110.

Route Source Administrative Distance

Connected -0
EIGRP summary route L]
- ExterpalBgP? 2
Internal EIGRP 90
100
15-15 115

External EIGRP 170



+ Gidi thiéu OSPEF.
€ Authentication
# Thuc thi viéc xac thuc dé truyén thong tin dinh tuyén.
#RIPv2, EIGRP, OSPF, IS-IS, BGP déu dudc cidu hinh d& m3
hoa va xac nhan thong tin dinh tuyén cua ho.

¢ Viéc thuc thi nay ddm bao rang cac router sé chi chdp nhan
thong tin dinh tuyén tu cac router khac da dugc cau hinh vai
cung mot mat khau.

OSPF packets encrypted

=

<>




+ OSPF Metric

¢ Gidi thiéu OSPF Metric
# OSPF Metric Ia Cost (chi phi) d& OSPF tinh toan dudng di.
# Cost lién quan tdi dau ra cua tung interface cua router, Cost
co thé dugc cau hinh tuy y.
# Cost cang thap, cac interface cang cdé kha nang dugc su
dung dé chuyén tiép dir liéu.



+ OSPF Metric
¢ Gidi thiéu OSPF Metric

# The Cisco IOS sU dung bang thong cua cac interface guri di
tu’ router dén mang dich lam gia tri COST.
# O moi router, COST cho mét interface dudc tinh Ia 108 chia

cho bang thong bps.

Interface Type 10%/bps = Cost

Fast Ethernet and faster
Ethernet

E1

T

128 Kbps

64 kbps

56 Kbps

10%/100,000,000 bps = 1
108/10,000,000 bps = 10
10%/2,048,000 bps = 48
10%/1,544,000 bps = 64
10%/128,000 bps = 781
108/64,000 bps = 1562
10%/56,000 bps = 1785



+ OSPF Metric
¢ Gidi thiéu OSPF Metric

OSPF Accumulates Cost

10.10.10.0/24
Cost=1 ———————————>

Loo10.2.2.2132\ & raol
= S0/0/1

-
S0/0/0 “99 oce

S0/0/0
192.168.10.4130 o
172.16.1.16/28 172.16.1.32/29

Lo0 10.1.1.1/32 Lo0 10.3.3.3/32

Rl¢show ip route
Codes: <some code output omitted:>
D - EIGRP, EX - EIGRP external, O - 0OSPF, IA - OSPF inter area

<route ouput omitted.
(o} 10.10.10.0/24 [110/65] via 192.168.10.2, 14:27:57, Serial0/0/0




+ OSPF Metric

¢ Chinh sua Cost cua link
# CU phap Iénh bang thong cua interface
Router (config-if) #bandwidth bandwidth-kbps

El{config) tinter serial 0/0/0
Rl{config-if)#bandwidth 64 l

R1{config-if)#inter serial 0/0/1
Rl{config-if) #bandwidth 256

R1{config-if)#end 10 ‘164,000 bps = 1562

klishow ip ospf interface serial 0/0/0

Serialld/0 ie up, line proteocel is up l
Internet Address 192.168.10.1/30, Area 0

Process ID 1, Router ID 1D0.1.1.1, Network Type POINT TG PCINT, [Costi 1562
Transmit Delay is 1 sec, State POINT_TO_POINT,
<output cmitted>

RZ (config) #inter serial 0/0/0
R2(config-if) fbandwidth 64

R2 (config-1if) #inter serial 0/0/1
RZ{config-if) tbandwidth 128

R3{config)¥inter serial 0/0/0
RZlconfig-i1f) #bandwidth 256
R3({config-if) ffinter serial 0/0/1
R3(config-if) #bandwidth 128




+ OSPF Metric

& Chinh stra Cost cua link
4 Lénh ospf cost

Rl (config) #interface serial 0/0/0
Rl (config-if) #ip ospf cost 1562

R1(config) ¢inter serial 0/0/0
R1(config-if) #ip ospf cost 1562

'Rl(config-if)#.nd
Rl¢show ip ospf interface serial 0/0/0

Serial0/0 is up, line protocol is up
Internet Address 192.168.10.1/30, Area 0
Process ID 1, Router ID 10.1.1.1, Network Type POINT_ TO_POINT, [COSt: 1562

Transmit Delay is 1 sec, State POINT_TO_POINT,
<output ocmitted>




+ OSPF Metric

¢ Lénh bandwidth so vdi 1énh ip ospf cost

bandwidth Commands

RBouter R1
Rl {config) #interface serial
El (config-if) #handwidth 64

Rl [config) #interface serial
Rl (config-if) #bandwidth 256

Eouter R2
R2 {config) #interface serial
RZ (config-if) #ébandwidth 64

R2 ([config) #interface serial
R2 (config-if) #bandwidth 128

Router R3
R3[config) #interface serial
R3 (config-if) #bandwidth 256

R3{config) #interface serial
B3 (config-if) #bandwidth 128§

0s0/0

0/0/1

0/s0/0

0/0/1

0/0/0

0/0/1

ip ospf cost Commands

Router R1
Bl {config) #interface serial 0/0/0
Bl {config-if) #ip ospf cost 1562

Bl {config) #interface serial 0/0/1
Bl {config-if) #ip ospf cost 390

Router R2
B2 {config) #interface serial 0/0/0
R2 {config-if) #ip ospf cost 1562

B2 (config) #interface serial 0/0/1
B2 {config-if) #ip ospf cost 781

Router R3
B3 {config) #interface serial 0/0/0
R3{config-if) #ip ospf cost 390

B3 {config) #interface serial 0/0/0
R3{config-if) #ip ospf cost 781




4+ OSPF va Multiaccess Network

€ Gidi thiéu Multiaccess Network
#La mot mang IuGi da truy cap véi hon hai thiét bi trén cac
phuong tién truyén thong cung dugc chia sé.
#La mang co thé cé nhiéu may chu, may in, router, va cac
thiét bi mang khac trén cung mot hé thong mang.

Broadcast Multiaccess Network

172.16.1.1/28

Point-to-Point Network
256 kbps

.5 6
&omn —— ~—50/0/0 $

192.68.10.4/30




+ OSPF va Multiaccess Network
€ OSPF dinh nghia 5 loai mang:
# Point-to-point.
# Broadcast Multiaccess.
# Nonbroadcast Multiaccess (NBMA).
# Point-to-Multipoint.
+ Virtual links.




+ OSPF va Multiaccess Network

Full or partial Automatic, :
Broadcast mesh Same 10 sec DR/BDR elected Cisco
Nonbroadcast Full or partial I\/_Ianual_
(NBMA) mesh Same 30 sec configuration, RFC
DR/BDR elected
Point-to- Partial-mesh Automatic,
multipoint or star Same 30 Sec no DR/BDR RFC
Point-to- artial-mesh Manual
multipoint P or star Same 30 sec configuration, Cisco
nonbroadcast no/DR/BDR
Point-to-point Pagzirl-rsiih > Different for Each 10 sec Automatic, Cisco
P ' 9 Subinterface no DR/BDR

subinterface




+ QOSPF va Multiaccess Network
4 Qua trinh bau chon DR/BDR
# Chon DR & BDR dé giai quyét van dé LSA bi gui di tran lan
trong mang anh huéng dén bandwidth.

L5A Flooding Scenario




+ OSPF va Multiaccess Network
4 Qua trinh bau chon DR/BDR
¢ Trong moOi trudng da truy cap, OSPF sé chon 1 router dugc
chi dinh (Designated Router) dé thu thdp va quang ba cac

gdi LSA. Mot router d& du phong khi DR bj 16i (Backup
Designated Router).

# Cac Router khac sé la DROTHER.

4 Thay vi gui tran lan trong mang, cac Router chi gui LSA dén
DR va DBR.

# Sau do DR sé gui LSA nay dén cac Router khac .

# Cac Router (DROTHER) gui LSA dén DR & BDR thong qua
dia chi multicast 224.0.0.6

#DR lai gui LSA dén cac router khac thong qua dia chi
multicast 224.0.0.5




+ QOSPF va Multiaccess Network
4 Qua trinh bau chon DR/BDR
4 Cac Router chi gui LSA dén DR va DBR.

DR sends out any L5As to all other routers.

DR EDR

Here are 10.1.1.1's
LSAs




+ OSPF va Multiaccess Network
4 Qua trinh bau chon DR/BDR.

# OSPF st dung dd uu tién interface va Router ID dé bau chon
ra DR/BDR.

4 Router ID la:
= Pia chi Loopback Interface cua Rouer do.

= Néu khong cd Loopback, Router ID la dia chi IP cao nhat
cua cac interface dang hoat dong.

4 Khi d0 uu tién trén cac interface la nhu nhau thi:
= Router lam DR co Router ID cao nhat.
= Router lam BDR c¢6 Router ID cao thir 2.



+ OSPF va Multiaccess Network
€ Xem ID : DR/BDR

RouterA#fshow ip ospf interface fastEthernet 0/0
FastEthernet0/0 is up, line protocol is up
Internet Address 10.64.0.1/24, Area O
Process ID 1, Router ID 10.64.0.1, Network Type BROADCAST, Cost: 1
Transmit Delay is 1 sec, State DROTHER, Priority O
Designated Router (ID) 10.64.0.2, Interface address 10.64.0.2
No backup designated router on this network
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob-resync timeout 40
Hello due in 00:00:04
Supports Link-local Signaling (LLS)
Index 1/1, flood queue length 0
Next 0x0(0) /0x0 (0)
Last flood scan length is 1, maximum is 4
Last flood scan time is 0 msec, maximum is 4 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 10.64.0.2 (Designated Router)
Suppress hello for 0 neighbor (s)




+ OSPF va Multiaccess Network
& Thay th& DR/BDR

DR/BDR Election Scenarios

Lo0 192.168.31.22/32
OSPF interface

priority is equal.

Lo0 192.168.31.11/32 Lo0 192.168.31.33/32

N,
-

f RoufercC

Fa0/0 192.168.1.1./124 Fa0/0 192.168.1.3./24

; Old DR Returns BDR Fails ||| New DR Fails

k Click to see DR/IBDR Election results.




+ QOSPF va Multiaccess Network

€ OSPF Interface Priority:

# L3 gia tri cu thé cung cp viéc kiém sodt tét hon cho cac
mang OSPF MultiAccess.

4#CO gia tri tu 0 dén 255 dugc s dung trong qua trinh bau
chon DR hay BDR .

# Router khong tham gia bau chon DR/BDR né€u co priority
bang O.

4 Lénh

Router (config-if) #ip ospf priority {0 - 255}




+ Cau hinh OSPF

¢ Lénh router ospf
#PDE khdi ddong dinh tuyén OSPF, dung Iénh sau trong ché& d6
cau hinh toan cuc.

Router (config) #router ospf process-id

Process-id la chi s6 xac dinh tién trinh dinh tuyén OSPF
trén router (1-65535).



+ Cau hinh OSPF

¢ Lénh network
4 Khai bao dia chi mang cho OSPF.

Router (config-router) #network address wildcard-mask area area-id

#Area-id: MOi mang dugdc quy udc thudc vé mot viing.
#Adress cd thé 13 dia chi cia toan mang, hodc la mot
subnet hodc la dia chi cua mot cong giao ti€p.

#Wildcard-mask sé& xac dinh chudi dia chi host ndm
trong mang ma ban can khai bao.



+ Cau hinh OSPF
€ OSPF Router ID
# CO thé dugc ghi dé bdi mot giao dién loopback.
# Dia chi IP cao nhat cua bat ky giao dién nao dang hoat
dong.
4 Cau hinh tuy vy.

Router (configf) #Interface loopback 0
Router (configf-if)#ip address 192.168.31.33 255.255.255.255

Router (config) #no Interface loopback 0

Router (config-router) #router-id ip-address

Routerficlear ip ospf process




+ Cau hinh OSPF

& Redistribute va OSPF Default route

# Quang ba Default route tdi tat ca cac Router trong vung
OSPF.

Router (config-router) #default-information originate [always]
[metric metric-value] [metric-type type-value] [route-map map-name]

Router (config-router) #fredistribute statics [subnets] [metric
metric-value] [metric-type type-value] [route-map map-name]




+ Cau hinh OSPF

& Redistribute va OSPF Default route
<4— 0.0.0.0 Cost 10

198.1.1.2

Internet

- VN Service
Provider

OSPF Domain

Internet

Service
Provider

198.2.1.1 - \:_%YL-/

44— 0.0.0.0 Cost 100
R1# R2#

router ospf 100
network 10.1.1.1 0.0.0.0 area O
default-information originate metric 10

ip route 0.0.0.0 0.0.0.0 198.1.1.2

router ospf 100
network 10.2.1.1 0.0.0.0 area O
default-information originate metric 100

ip route 0.0.0.0 0.0.0.0 198.2.1.2

014G_219




+ Fine-tuning OSPF
4 Gia tri bdng thong clia moi interface dugc tinh bang cach st dung
100.000.000 / b&ng thdng.
4#100.000.000 la bang thong madc dinh tham chi€u khi bang
théng thuc t& dugc chuyén thanh mot thudc do chi phi.

# Bang thong tham khao cd thé dugc stra doi dé chira cac lién
két nay nhanh hon bang cach st dung lénh:

Router (config-router) #auto-cost reference-bandwidth ref-bw




+ Fine-tuning OSPF
& Lénh: show ip ospf neighbor, cho phép kiém tra cac Router lang
giéng.

# Dead Time: khoang thdi gian duy tri két nGi, mac dinh sé
dudc dém xuodng tu 40 giay.

+ Dead time s& dugc cap nhat mdi sau moi 10 gidy khi nhan
dugc goi tin Hello tu’ nhirng router lang giéng.

4 Dead Time bang 4 [an thai gian guri goi tin OSPF Hello.

RouterX# show ip ospf neighbor

ID Pri State Dead Time Address Interface
10.199.199.137 1 FULL/DR 0:00:31 192.168.80.37 FastEthernet0/0
172.16.48.1 1 FULL/DROTHER 0:00:33 172.16.48.1 FastEthernet0/1
172.16.48.200 1 FULL/DROTHER 0:00:33 172.16.48.200 FastEthernet0/1
10.199.199.137 5 FULL/DR 0:00:33 172.16.48.189 FastEthernet0/1




+ Fine-tuning OSPF
4 Thay d6i bd tinh gid OSPF dé router phat hién 16i mang trong
thdi gian it hon.

€ Thdi gian gui goi tin OSPF Hello va Dead Time phai tuong ducdng
gitia cac cdng trén cac Router lang giéng.

Router (confiqg) #interface serial 0/0

Router (config-if) #ip ospf hello-interval 5
Router (config-if) #ip ospt dead-interval 20
Router (config-if) #fend




+ OSPF Load Balancing
& Cac tuyén tham gia can bang tai phai cé Cost bang nhau.
& M3c dinh, 4 tuyén cdn bang tai co thé dugc dua vao bang dinh
tuyén.
& Cb thé tuy chon 1én tdi 16 tuyén.

Router (config-router) #maximum-paths wvalue




+ QSPF Load Balancing

config#

router ospf 100
config-router#
maximum-paths 6

config#
interface range fa0/1 - 6
config-if# ip ospf cost 5

Network
172.16.0.0

327P_6M1



+ OSPF Authentication
4 OSPF ho trg hai loai ch’ng thuc:
# Password don gian (plaintext).
4 SU’ dung thuat toan bam MD5.
¢ Router s& chitng thuc véi ngudn cta cac gdi tin moi [An cap
nhat.
4 Cac Router la lang giéng cua nhau phai co chung mot password.



+ OSPF Authentication

Router (config-if) #

ip ospf authentication-key password

¢ Thiét lap mot password chung vai router lang giéng.

Router (config-if) #

ip ospf authentication [message-digest | null]

4 Pinh nghia kiéu chirng thuc trén 1 interface (T IOS version 12.0)

Hoac
Router (config-router) #

area area-id authentication [message-digest]

% Dinh nghia ki€éu chi’ng thuc cho 1 Area (Tu IOS version 12.0)



+ OSPF Authentication Plaintext

Loopback 0
Loopback 0 Area 0 I:O 29
10.1.1.1 o

S0/0/1

92.168.1.102
192.168.1.101 £
92.168.1.10 S0/0/1

327P_041

T

interface s0/0/1
ip address 192.168.1.101 255.255.255.224

ip ospf authentication

ip ospf authentication-key plainpas

interface s0/0/1
ip address 192.168.1.102 255.255.255.224

ip ospf authentication

ip ospf authentication-key plainpas




OSPF Authentication MD5

Loopback 0
L back 0
0050?‘?1-1 Area 0 10229

S0/0/1

192.168.1.101 . 192.168.1.102
<output omitted>

S0/0/1
interface LoopbackO
ip address 10.1.1.1 255.255.255.0

<output omitted>
interface Serial0/0/1
ip address 192.168.1.101 255.255.255.224
ip ospf authentication message-digest
ip ospf message-digest-key 1 md5 secretpass

<output omitted>

router ospf 10
log-adjacency-changes
network 10.1.1.1 0.0.0.0 area O
network 192.168.1.0 0.0.0.255 area O

34P_077
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+ Kiém tra va khic phuc 16i OSPF

Troubleshoot Troubleshoot

OSPF Neighbor OSPF

Routing Table

Adjacencies
Issues

Troubleshoot
OSPF
Authentication

327P_640



c phuc 16i OSPF
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Troubleshoot

Troubleshoot

Troubleshoot

OSPF Neighbor OSPF OSPF
Adjacencies Routing Table Authentication
Issues

Does
all required
hello packet
information match
neighbor?

Are all

Are all Do local and :
interface statuses neighbor MTU required OSPF
up/up? sizes match?

neighbors
configured?

327P_641



Kiém tra va khic phuc 16i OSPF

Troubleshoot
OSPF Neighbor
Adjacencies

Troubleshoot
OSPF
Routing Table
Issues

Are all
required OSPF
networks being

advertised?

Are there
any route filters
that block OSPF

networks?

Troubleshoot
OSPF

Authentication

327P_642




+ Kiém tra va kh3c phuc |6i OSPF
4 Plaintext trén routerX, khong cé ching thuc trén RouterY

RouterX#fdebug ip ospf adj
*Feb 17 18:51:31.242: OSPF: Rcv pkt from 192.168.1.102, Serial0/0/1
Mismatch Authentication type. Input packet specified type 0, we use type 1

RouterY#debug ip ospf adj
*Feb 17 18:50:43.046: OSPF: Rcv pkt from 192.168.1.101, Serial0/0/1

Mismatch Authentication type. Input packet specified type 1, we use type 0

4 Chung thuc trén RouterX va RouterY nhung khong trung
password

RouterX#fdebug ip osp adj

*Feb 17 18:54:01.238: OSPF: Rcv pkt from 192.168.1.102, Serial0/0/1
Mismatch Authentication Key - Clear Text

RouterY#debug ip ospf adj
*Feb 17 18:53:13.050: OSPF: Rcv pkt from 192.168.1.101, Serial0/0/1
Mismatch Authentication Key - Clear Text




+ So sanh Distance Vector va Link-State?

+ Cach thi€t k€ mang phan tang va khu vuc cua Link-State mang lai
su’ tién Igi gi?

+ Qua trinh bau chon DR/BDR trong OSPF dién ra nhu thé nao?

+ Trinh bay thuat toan SPF cua Link-State?



+ D3c diém chinh giao thiic dinh tuyén Link-State
+ Cach hoat dong cua OSPF

+ Cac budc thuc hién OSPF

+ Qua trinh bau chon DR/BDR

+ Cau hinh OSPF

+ Két luan

4 Bai hoc cung cap nhirng ki€n thiric cbt 16i vé dinh tuyén OSPF va
nhirng hiéu biét dé thuc hién cau hinh.

& CO thé ndi, OSPF la giao thidc dinh tuyén chd dao trong cac hé
thdng mang ngay nay vi nhitng tinh nang uu viét cia nd so vdi

cac giao thirc dinh tuyén khéc. < B

—
~







