OSPF

Open Shortest Path First [routing protocol]




[1Ba noaxoAaa K nosly4eHUro MapLUpyTHON

[OncTaHUMOHHO-BEKTOPHbLIE NPOTOKOMbI AMHAMUYECKON
MapLpyTM3aLnu:
MapLipyTtrsauma no cnyxam.

[10 Toukn A — 7 KM
10 Toukn B — 15 Km
[o Toukm C — HeT

| | oA
J[1o Toukm A — 40 Km
[1o Toukn b — 3 kKm
[lo Toukm C — HeT
h &5

J[10 To4kun A — HeT
MapLupyTa
1o Toukn b — HeT

[o Toukm C =70 km

|
O




[1Ba noaxoAaa K nosly4eHUro MapLUpyTHON

[1pOTOKOMNbI COCTOAHMA KaHanoB CBA3MW:

Kaxkabin MapLupyTnsatop pacnpocTpaHaeT coobLLEeHNA 0 COCTOAHMUN CBOUX JTMHKOB
N NOOKIMIOYEHHbIX K HUM cOoceasim.

[pyrve mapwpyTtusaTtopbl nepenatoT 3Ty MHGOOPMaLUIO MO CETU HUKAK He
BMeLUMBaACb

B Hee N He KOppPeKTUpyA (oHU — relays). lNpouecc pacnpocTpaHeHUin COODLLEHNI —
flooding.

B utore kaxxgbin oToenbHO B3ATLIN POyTEpP 3HAET «BCE» - NHPOPMALMIO O KaXXaoM
poyTepe
B CETINY DUTCS Tabnuua Tononornm U HanosTHAETCH

TabnWEe e UP, neighbor: RB, cost: 20 AECb HEe HYXEeH. ( )
Link #2: DOWN, neighbor: RC, cost: 40 1 Q 2




4 LSA
Database

/ Topology \

Ha Tononorun pabortaet
anroputm [lenkctpbl
(Shortesh Path First, SPF)

OSPF router

f Routing Table \

Mocne paboTbl anroputma
SPF nyywue mapipyTbl
MHCTanAupytoTca B Tabnuuy
MapLpyTM3aLmnm.
(«O»-meTka npoTokona OSPF
B Tabnvue mapLlpyTusaumm)

MeTtpuka mapwpyta OSPF:

108
\Z cost (bps) J

Kaxxgbin poyTep cHMTaeT CBOM MapLUpPyTbl CaM, HX Ha KOro He
nonarasacb!
Distance-vector: YaCTb MapLupyTa y>e nocymtaHa cocegom.



OSPF. CTpyKTYpbl AaHHbIX. Link State

[MoppepxkaHue
OTHOLLEHNN CMEXHOCTM. LSA:
RA:
Link #1 : UP, neighbor: RB, cost: 20
KpaTkuii cnncok Bcex LSA: Link #2: DOWN, neighbor: RC, cost: 40
D.B . < “Y MeHs ecTb LSA ons:
description PoyTepa X
packet Poytepa Y
Poytepa z2”
Tabnuua cMeXHOCTHn
LS Request ﬁ Hy>eH LSA ansa poytepa X. LSDB
packet
Tabnuua Tononormm
LS Update ﬁ Bort LSA ans poyTtepa X. Tabnuua

packet

MapLwpyTn3aunm

ﬁ I'Iomsepw:l,eHMe norny4vyeHus




B3auMoOTHOLWEHUA mexay

DOWN, ATTEMPT, INIT
R . 00 P N B N N N N N N N N N N = — -
Hello (), A
() >
Hello (A), B
Hello (A, B), A
(A, B) >
2-WAY (DR/BDR election?)
= == == e m e e = mm e Em o e = e T ===--
ExStart (DD exchange negotiation)
e 09090 LR R R = — -
DD LSP
>
DD LSP
Exchange (databases)
R . 0000 R N N N N N N N N N N N = — -
DD LSP(s
(s) >
Loading (full LSAs)
e 09090 LR R R = — -
LSRs, LSUs, LSAcks
>
FULL
e 30900 R R R = — -




3HaAaKOMCTBO

1. Router ID:
1. Manual RID
2. Highest loopback IP
3. Highest Active IP

2. ArealD:
0 A TaKke Ans Bblbopos
4294967295 DR/BDR Hy»XHO:

3. Hello/Dead intervals 1. DRID (xxxx)

2. BDRID (x.x.x.x)
3. Router Priority (0..255)

4. Authentication information

5. Neighbors list

Multicast 224.0.0.5

Ycnosus ycrnewwHoro 3HakomcTBaa
nomMmeuecHRKIl



OSPF: nepapxXxm4HoCTb 1

Multiple Areas
LSP not flooded to these | Area 0
areas. SPF algorithm does ==
not have to be rerun in —_—
>< =< S

Area 51

Rerun SPF
algorithm

™ LSP flooded only
within this area




OSPF: concept of designated router.

CyLLEeCTBYET B CETAX C MHOXXECTBEHHbBIM AOCTYNOM (Hanpumep,
Ethernet)
B ceTsx To4ka-TO4Ka He NPUMEHSIETCH

dusnyeckasn « W @«
TOMNONOrng



OSPF: concept of designated router.

x1

Topology change
trigger



OSPF: concept of designated router.

X2

Topology change
trigger



OSPF: concept of designated router.

5 MapLLpyTU3aTopOB.,

> 20 coobuieHun (rpybas
OLleHKa) Ha ogHO obHoBreHue
TONOMNOrMn ceTun, nnn NA2

JTO MHOTIO.
Hagno ymeHbLwaTth, YToObl
CHU3WUTb Harpy3Ky Ha CeTb.



OSPF: concept of designated router.

x1

Topology change
trigger



OSPF: concept of designated router.

OTHOLWeHNs
CMEXHOCTU:




OSPF: concept of designated router.

OTHOLWeHNs
CMEXHOCTU:

Multicast 224.0.0.6

CneunanbHbin MYINbTUKACT Ansd
DR/RDR



OSPF: concept of designated router.

OTHOLWeHNs
CMEXHOCTU:




OSPF: DR/BDR election process

Bbl60pbl

RID:1.1.1.1
Priority: 100

RID: 2.2.2.2
Priority: O

DR/BDR??

RID:4.4.4.4
Priority: 100

RID: 5.5.5.5
Priority: 5

RID:3.3.3.3
Priority: 250

2.

B ceTsXx ¢ MHOXXECTBEHHbLIM JOCTYMNOM
Bli6opbl — BO BpeMs 3HaKOMCTBa (Koraa
cocTosiHue 2-WAY — DR/BDR yxe
BblIOpaHbI)

[NepBbIN KpUTEPUN — NPUOPUTET 0..255.
Uem OH BbiLLe, TeM BOrbLUE LWAHC CTaTb
DR. [MpuopuTteT 0 — B BbIDOpax He
y4yacTByeT.

Ecnu ecTb KONMnM3us no npuopuTeTam,
TO YeM MeHbLUE RID — TEM BbILLE LLAHC
ctaTb DR.

[Mocne BbIOOPOB DR Takmm e obpasom
npouncxoaaTt Bbidbopbl BDR.

Koraa BbIOOpbI Y>Ke Mponu3oLnn, ecnu
NPUXOAUT KTO-TO Kpy4de — nepeBbibopbl
He NpoucxoasT.

[Mpu cmepTu DR - BDR -> DR, BbI6OpbI BDR.
[Mpn cmepTn BDR — BbIOOPLI BDR.



OSPF: DR/BDR election process

Korga DR/BDR BbIOpaH®bil. ..

BDR

RID:1.1.1.1
Priority: 100

RID: 2.2.2.2
Priority: O

RID:4.4.4.4
Priority: 100

1.

DR 3.

RID:3.3.3.3
Priority: 250

RID: 5.5.5.5
Priority: 5

Bce poyTepbl HaxoasaTCcA B OTHOLLEHUAX
FULLc DR n BDR

DR 1 BDR HaxogsaTca co BCeEMU B
OTHOLWeHnax FULL

Bce n npoynmu poytepamun — B
OTHOLWIEHUN 2-WAY.

ObwmeH LSA Tonbko Yyepes DR/BDR.



