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KonbLeBOe CoeanHEHME KOMMYTaTOPOB
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[TooTtokon STP

[1poTokoA CcBA3yrOWero (OCTOBHOrO) Aepesa
(Spanning Tree Protocol, STP)

* ABTOMaTMUECKOE OTKAKOYEHWNE AYOAMPYIOLWLNKA COeaNHEHNN
B Ethernet

« (Casyrowlee gepeBo — nogrpad 6e3 umMkaoB, cogep KaLymn
BCEe BEPLUMHbI NCXOAHOTO rpada

CraHgaprt IEEE 802.1D

[lpenmyLlecTBa

* HaaeXHOCTb COegMHEHUN MeXAY KOMMYTaTopamm
« 3awmTa oT oWnNbOK KoOHPUrypaumnm
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MecTto B moaenmn OSI

[MpuknagHoW

[MpeacraBneHns

CeaHcoBbIN

TpaHCMOPTHbIN

CeTeBOMU

KaHa/bHbIN

dusmuecknm
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OTKJIFOYEHME COEANHEHN
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Pa3pblB COeAMHEHMA
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ABTOMATMYECKOe BKJIKOUYEeHMe CoeanHeHS
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STanbl PAbOThl MPOTOKONA

BbibOp KOPHEBOro KOMMYyTaTOpPa

OnpeaeneHne KpaTyanLwmnx NyTem 40 KOPHEBOTO
KOMMYyTaTopa

OTK/ItOUEHME BCEX OCTaJIbHbIX COEANHEHU
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Radia Perlman

| think that | shall never see

A graph more lovely than a tree.

A tree whose crucial property

Is loop-free connectivity.

A tree that must be sure to span

So packets can reach every LAN.

First, the root must be selected.

By ID, it is elected.

Least-cost paths from root are traced.
In the tree, these paths are placed.

N Vi

A mesh is made by folks like me, o) |
https://en.wikipedia.org/wiki/Radia_Perlman

Then bridges find a spanning tree.
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CoobLieHnsa npotokona STP

Bridge Protocol Data Units (BPDU)
OTnpaBAAOTCA KaXable 2 CEKYHAbI

Paccblnatotca Ha rpynnosown agpec STP
« 01:80:C2:00:00:00
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BbIOOp KOPHEBOIO KOMMYTATOPA

BID =2

BID =1
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BbIOOp KOPHEBOIO KOMMYTATOPA

BID =1

BID =1
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BbIOOp KOPHEBOIO KOMMYTATOPA

BID =1

BID =1
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Pacuet kpatyamimx nyteu

[loche BbIbOpa KOPHEBOro  KOMMYyTaTtop  BCe
OCTa/ibHbleé PACCYMTBIBAKOT KpaTyanwme Nyt 40 Hero

[yTb MeXay KoMMyTaToOpamMu
* KonmuectBo NPOMEXYTOUHbIX KOMMYTaTOPOB
e CKOpOCTb COeANHEHUN

KoMmmyTaTopbl paccbinarot Ha Bce noptel BPDU ¢
MWHUMaJIbHbIM paccToaHnemMm 4o KOPHEBOrOo
KOMMYyTaTopa
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Pacuet kpatyamimx nyteu

CKOpOCTb coeanHEHUA

CtonmocTb coeanHeHusa B STP

|IEEE 802.1D

4 Mbit/s 250

10 Mbit/s 100

16 Mbit/s 62
100 Mbit/s 19

1 Gbit/s 4

2 Gbit/s 3

10 Gbit/s 2
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Pacuet kpatyamimx nyteu

KopHeBOW KOMMYyTaTOpP
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Pacuet kpatyamimx nyteu

KopHeBOW KOMMYyTaTOpP
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Pacuet kpatyamimx nyteu

KopHeBOW KOMMYyTaTOpP

CeTv 1 cucTeMbl TenekoMMyHMKauwmii. MNMpotokon STP 23



Pa3pblB COeAMHEHMA

KopHeBOW KOMMYyTaTOpP
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Pa3pblB COeAMHEHMA

KopHeBOW KOMMYyTaTOpP
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CoctoaHme nopToB B STP

Listening — nopt obpabatbiBaet BPDU, HO He nepepaet
AaHHbIe

Learning — nopTt He nepeaaet Kagpsbl, HO nlydaet MAC-
aZpeca B NOCTynarowWwmx kagpax n opmupyet Tabanuy
KOMMYyTaLmnm

Forwarding — nopT npvHMMaeT n nepeaaeT Kagpbl AaHHbIX
n BPDU

Blocking — nopt 3abaokmnpoBaH 4tobbl N3b6exaTtb
KONbL,EBOrO COEANHEHNS

Disabled — nopt Bbik/AtOUEH aAMUHNCTPATOPOM
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Pazsutme STP

[lepexog ot cocToAHma Listening o Forwarding

3aHMMaeT 30 cekyHA,
« JloCTaTOYHO AOATO ANSt COBPEMEHHbIX KPYMHbIX 1N 4acTo
MEHSAOLLNXCA CETEN

RSTP (Rapid Spanning Tree Protocol)
* YnyuweHHaa Bepcua STP
« CpabaTbiBaeT bbICTpee Npu NOAKNHOYEHUN

0bopyAOBaHNA N USMEHEHUN KOHbUTYpaLUK ceTu
* CraHgaprt IEEE 802.1w

STP n VLAN
* Multiple Spanning Tree Protocol (MSTP), 802.1s
* OrtpenbHoe cBasytolee agepeBo anda kaxaoro VLAN
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VITOorm

[TpoTokon ceasyrowero aepesa (Spanning Tree Protocol,
STP)

* ABTOMaTtn4eckoe OTKAKOUeHMe Ay6Anpyowmn nyTen B
Ethernet

ObecneunBaeT HaAEXHOCTb coeanHeHnN B Ethernet

STanbl paboTbl NPOTOKOAA
* Bblbop KOPHEBOro KOMMYyTaTOpPa
« OnpegeneHve KpaTyanLWmnx NyTen 4O KOPHEBOIO
KOMMYyTaTopa
e OTKNtOUYEHME BCEX OCTa/bHbIX COEANHEHN
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