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Rozdiely medzi smerovac?2 mi prot

ASmerovac2ch protokolov exilgthyjcd mas@E:
A Ohodnotenie cesty (metrika)

APol et hopov, vihodnosS na z8klade rTchl ost
APrinc2p |linnost:i

A Distance-vector, Link-state, Path-vector

APl el

ASmerovanie v sieti jedn®ho vlastn2ka, smer
ASplsob posielania aktualiz8ci 2

A Periodicky alebo pri nejakej udalosti

APr8ca s adresami a maskami

A Classful a classless




Metri ky v smerovac?2ch protok

AMedzi Wdaje, z ktorlch je mogn® vypol
ART chl os S
A Oneskorenie

Hop count vs. Bandwidth
A S p o C)a h I | V O S é 172.16.1.0/24
AAKktus8l na z§Sag g;'"

APol et s mehopov)al ov (
A ..

T1

56kbps

Ak8 bude metri ka z R1

LAN za R3, keN &g, d
linka medzi R1 a R3? -—--

T1

RIP chooses shortest path based on hop count.
OSPF chooses shortest path based on bandwidth.



Metri ka v smerovac?2ch protok

APoug2van® veliliny:

AProtokol RIP: polet hopov

AProtokol OSPF: rlTchlosS rozhran?

AProtokol EIGRP: rlTchlosS rozhr am? Oa hd i esnksdSr, e nmaex

ASmerovacia tabuOka pri kagdej] si et.] obsahuj e
ADruh® | 2sl o v hranatlch z8tvork8g8ch pri Zobrazen
R2#show ip route
<output omitted>
Gateway of last resort is not set
R 192.168.,1.0/24 [120/1] via 192.168.2.1, 00:00:24, Serial0/0
C 192.168.2.0/24 is directly connected, Serial(/0
C 192.168.3.0/24 is directly connected, FastEthernet0/0
C 192.168.4.0/24 is directly connected, Serial(/1
R 192.168.5.0/24 [120/1] via 192.168.4.1, 00:00:26, Serial(Q/1
R 192.168.6.0/24 [120/1] via 192.168.2.1, 00:00:24, Serial0/0
[120/1] wvia 192.168.4.1, 00:00:26, SerialQ/1
R 192.168.7.0/24 [120/1] via 192.168.4.1, 00:00:26, Serial(/1
J R 192.168.8.0/24 [120/2] via 192.168.4.1, 00:00:26, Serial0Q/1

It is 2 hops from R2 to 192.168.8.0/24




Metri ka v smerovac?2ch protok

ARozkl adanie z8Sage (load balancing)

AAkK zo smerovala do cieOovej siete vedie niekoOk
mi ge poug2vasS s¥%Wl asne

AVgetky tak®to cesty bud¥% v smerovacej tabuOke p
next-hop susedov

192.168.3.0/24

EIGRP: 192.168.2.0/24 1084024

A A k t u § | n a F D d O S 1j2.16§.0;’21; e
je 20 000. Variance = 2. -

A Cesty s akou metrikou

sa mtgu dostaS do u
smerovace] tabuOky?

R2#show ip routé
<output omitted>

192.168.8.0/24

R 192.168.6.0/24 [120/1] via 192.168.2.1, 00:00:24, Serial0/0/0
[120/1] via 192.168.4.1, 00:00:26, Serial0/0/1




Smerovacie protokoly podOa princ2pu |innost:i

Distance-vector
APracuj % na bgze Apover[})/fﬁ)romkmyi
ANepoznaj % topol -giu sifette KONT I gur §ci

AlJe mogn® zo sp
protokol u wurl.

\ / siete? |
AM: gu vznika$S s
sl u? ky

AlJe konvergenc.:
AObsahuj % pol e (vexStiocrS), pVozbdad ¢ail eekn otsvSa r |




Smerovacie protokoly podOa princ2pu |innost:i

Distance-vector L2tanie

na doma

A Distance-vect or protokoly pracuj ¥ na b8ze Apc

ASmerovale sa informuj% len o cieOovlich sie¢
tl chto siet?, avgak t8to znal o0osS nemus? Vvy|j
ASpr8vy DV protokol ov obsahu<jSi/4ey$9Ie/z:@‘i/akteu|o)
(pr2padne | Nal gi e, pre z8kladnl princ2p D\
Alnform8cie s% veOmi jednoduch® a Oahko spr:
ani veOkl viIipoltovl]l vl kon

AEl ement 8rna konfigur&8cia DV protokolov a z¢&

nie s¥% Sagka®
AZo spr8&8v DV protokol u neinjodgndee nursimeS otvoagd o Ip-re
koOko smerovalov sa Vv siet.i nach8dza, ani r

ANeznal osS topol -gie a nutnosS slepo dver o\
vedi e k vzni ku prechodnlch smerovac?2ch sl ul



Smerovacie protokoly podOa princ2pu |innost.

Link-State

ASmerovacievprotokolytypu Link-St ate (LS) s¥% priamol i
grafovi hOadani e naj krat gej cesty v graf e
AZnal osS topol -gi e, reprezentovan8 grafo
AStrom naj kratg2ech_ciact
APama@ Sovo aj vIip 6 5

n8rol nejgie A/ B




Smerovacie protokoly podOa princ2pu |innost:i
L2t ani e

Link-State na doma

A Smerovacie protokoly typu Link-St at e (LS) s¥% priamol i
grafovi hOadani e naj kratgej cesty v graf e

AKagdl smeroval mus?2 detaiVvyevpoiz8as$Si tjoe
reprezent 8ci u

ANad grafom siete k di smeroval nez8vi s
do vgetklch ci1i eOov h si et ?

AVyug¢g?2 v BifksitrovpR e gor i t m pre svoju efekt?2vn

ACharakteristickou vliastnosSou LS prof

a g
| C
us

pozn8 cel %% topol -giwu
AVyp2san2m pracovnej datab8zy LS protoko
schopn?2 nakresl i S diagram cel ej Si et e

APama@Sovo i vIipoltovo s¥% LS protokoly zI
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Pozng8mky typom smerovac?2ch

NSroky na CEERNEEN: val gi e

e RN Jednoduchl Zlogitej gz

N 8§ r onawdmina St al?2 menej Trebakval i fi kovan®ho
Reakcia na zmeny Pomal gi a RTchlejgia

VAP E Mengl e a stV2] gioe

Dizajn siete dubovoOnl Vgdy hierar

hd

* musia maS vyllenen¥% chrbticov¥% obl ass§sS,

Lo | e koovergdnaerv kontexte smerovac?2ch




Smerovacie protokoly Link-state




Kategori z8cia smerovac?2ch

AL S k 0 mpl e X n ej g| e Dynamic Routing Protocols
AZ§8kl adn8§ funkl

nosS ,a
konfili gur 8ci a J’e al e Y

DI | amo |l | ar alnterorGateway Protocols Exterior Gateway Protocols
’ (IGP) (EGP)
Distance Vector Routing Link-State Routing Path-Vector
Protocols Protocols Routing Protocol
—
RIPv1 IGRP

RIPv2 EIGRP OSPF IS-1S BGP

P r



Smerovacie protokoly typu link-state (LS)

AVI hod8 smerovac2ch protokol ov
AZnal osS topol -gi e

ART chla konvergenci a
ANi ggi a pravdepodobnos

sluliek neg pri DV PQOS
ANevTthBysmerovaCZCr' O""" )
AVyggia spotreba pam?t P\N

vi konu CPU

ANemognosS sumarlzovaS 5
oznamovan® si et e CON
sl et e, | ba na tzv. hr

AZl ogitejgie mechanizmy a nutnosS
kompetent n®ho nasadeni a
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Smerovacie protokoly typu link-state (LS)

Apracuj ¥ na b8ze presnej znal

a) LS popis okolia smeroval a

AKagdl smeroval identifikuje objekty, s
( Nal gi e smerovale a priamo pripojen® si

n) Odoslanie LSP/LSA

AVget ki m svojim susedom smeroval odogl e
(tzv. Link State Packet alebo Link State Advertisement, LSP/LSA),
v ktorej presne pop2ge svamne prepojenia ..

. . . . . [Fa00 1

c) Rozosielanie LSP v celej sieti i
Al n® smerovale si t “at 0 spr8vu zapam?taj?¥
ale nesm¥%W ju zmeni S

d) LS dat abgza

APo istom | ase kagdl smeroval pozn§
aobjekty v sieti a ich presn® vz§,j

e) SPFtree

ANad touto topologickou mapou siete (tzv.
smeroval vyugije niektorl =z algoritmov, k t

First (SPF) Tree

Routing

Table
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LS popil s

10.2.0.0/16

10.1.0.0/16

S0/1/0
N

10.4.0.0/16

S0/0/0

20

S0/0/1 S

okol 1 a

10.5.0.0/16

2|
/

.1 10.3.0.0/16

10
P 2
‘ 10.6.0.0/16

101 10.7.0.0/16

2

10.8.0.0/16

10.9.0.0/16
10.11.0.0/16

3

10.10.0.0/16

10

Ssmer oval



a.) LS popis okoli a smeroval

Link State Information for R1

Link 2:
= Metwork 10.2.0.016
» |P address 10.2.0.1
»  Type of network: Serial
=  Costofthat link: 20

1n.1.n.m1hsmmu Link 3:
A « Metwark 10.3.0.001 6
s0/oM 9 » |P address10.3.0.1

= Type of network: Serial

1 10.3.0.0116
TT—— - Costofthatlink 5

« PMeighbors: B3
20

10.4.0.016
Link 1:

«  Petwark 10.71.0.001 6
= [P address 10.1.0.1

»  Type of netwark: Etherne Link 4:
« Costofthat link: 2 = Metwark10.4.0.0M16

» |Paddress 10.4.0.1

»  Twpe of netwark: Serial
»  Costofthat link: 20

» PMeighbors: B4

» Meighbors: none




10.5.0.0/16

b.) LSP pre R1

10.2.0.0/16 10.9.0.0/16

) 21 10.6.0.0/16
10.3.0.0/16 :

10.7.0.0/16

10.11.0.0/16

10.1.0.0/16

10.4.0.0/16

R1
LSP 10.8.0.0/16

1. R1; Ethernet network 10.1.0.0/16; Cost 2

2. R1 -> R2; Serial point-to-point network; 10.2.0.0/16; Cost 20
3. R1 -> R3; Serial point-to-point network; 10.3.0.0/16; Cost 5
4. R1 -> R4; Serial point-to-point network; 10.4.0.0/16; Cost 20




c.) Rozosielanie LSP paketov

ALSP paket generuje kaldSPssneromoandsis€&lmaj

za seba smer oval mi

AVgdy pri zmene topol - -gi éKalgddr $§ mea ov a|
smerovala t1l ka pogle svojim susedom
APeriodicky r8dovo v des A®Ptok kal8trkiom¥t ase

me d
prija

kagdl

10.5.0.0/16 LSP vgetkich smeroval ov

10.2.0.0/16 < 19.0.0/16
10.1.0.0/16 20 “ 10.11.0.0/16
Fal/0 .1 -t 5 N O
5 i i 10.6.0.0/16
21 10.3.0.0/16 B3
20 \. aVZT~
— = \ LSP

o

1. R1; Ethernet network 10.1.0.0/16; Cost 2

2 2. R1 -> R2; Serial point-to-point network; 10.2.0.0/16; Cost 20
1080.0/16 3. R1 -> R3; Serial point-to-point network; 10.3.0.0/16; Cost 5
4. R1 -> R4; Serial point-to-point network; 10.4.0.0/16; Cost 20




