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Redundante Netzwerke

Netzwerktopologien und das Spanning-Tree-Protokoll

X

NETWORKS

Networks made easy!



11.03.2024

Leo Kiinne
Geschaftsfihrer der CX-Networks GmbH
Seit 2015 in der Branche

@ 6 ©

X

NETWORKS

Networks made easy!



Ablauf

11.03.2024

X

NETWORKS

Networks made easy!

Wiederholung:

- Wasist STP und warum ist es wichtig?
- Wie funktioniert STP?
- Wasist der Unterschied zu RSTP?

Was genau ist PVST und MSTP?
Wie ist MSTP aufgebaut?

Was fir Vorteile hat MSTP? Wie kdnnen wir MSTP
nutzen?

MSTP in der Praxis



Redundanz im Netzwerk

1

Doppelte
Hardware

222222222

2

Topologie

Networks made easy!
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SHYOMLIN

Networks made easy!

Ausgabe

Ausgabe

Ausgabe

Pult

Pult
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SHYOMLIN

Networks made easy!

Ausgabe

Ausgabe

Ausgabe

Ausgabe

Pult

Pult
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Networks made easy!

L2 Loops

Ausgabe

Pult

Ausgabe

Pult Ausgabe

12/3/2024
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Spanning-Tree Protocol

Das Netzwerk erkennt selber seine Topologie

Networks made easy!
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Warum sollten wir es verstehen?

Kann das Netzwerk das nicht selber entscheiden?

Networks made easy!

NETWORKS



LX-Rack 2 LX-Rack 1

X

Amp-Rack 1

~ Dimmer-City Monitor

Stage - Main

FoH - Sound

Networks made easy!
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Wie erkennt ein Netzwerk seine Topologie?

Wie sprechen sich Switche ab?

Networks made easy!

NETWORKS



BPDU

Protocol

Identifier
2 Bytes

Version
1 Bytes

Message
Type

1 Bytes

Flags

1 Bytes

Root ID

8 Bytes

Root Path Cost

4 Bytes

Bridge ID

8 Bytes

Port ID

2 Bytes

Maximum
Time
2 Bytes

. Forward
Hello Time Del
2 Bytes € ay
2 Bytes

12/3/2024
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Bridge ID

Bridge ID

Bridge
‘ Priority

2 Bytes

MAC-Adresse

6 Bytes

Bridge ID von einem Switch:

Prioritat: 32768 + MAC-Adress: 0000.0000.11M1

12/3/2024

Bridge ID: 32768.0000.0000.111

X

NETWORKS

Networks made easy!
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Master-Wahl

Niedrigste Bridge-ID:

1

Niedrigste Prioritat

2

Niedrigste MAC-Adresse

12/3/2024

X
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Networks made easy!
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Prioritat: 32768
MAC-Adresse: ffff.ffff.ffff

Bridge Election

Prioritat: 32768
MAC-Adresse:
cccce.cccce.ccce

Prioritat: 32768
MAC-Adresse:
bbbb.bbbb.bbbb

Prioritat: 32768
MAC-Adresse:
aaaa.aaaa.aaaa

Prioritat: 32768
MAC-Adresse:
eeee.eeee.eeee

Prioritat: 32768
MAC-Adresse:
12/3204ddd.dddd.dddd

X

NETWORKS

Networks made easy!
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P —— Networks made easy!

Prioritat: 32768
MAC-Adresse: ffff.ffff.fiff 9229.8438.43a8 1

Bridge Election

Prioritat: 32768
MAC-Adresse: daaa.aaaa.aaaa

CCcCcC.cccc.cccc

MAC-Adresse:

/—_ bbbb.bbbb.bbbb
Prioritat: 32768

MAC-Adresse: dadaa.aaaa.aaaa

aaaY

% Prioritat: 32768
daaa.aaaa.aaaa

Prioritat: 32768 gaaa.aaaa.aaaa
MAC-Adresse:  —— ee————

eeee.eeee.eeee
Prioritat: 32768
MAC-Adresse: daaa.aaaa.aaaa

12/3204ddd.dddd.dddd

X

NETWORKS
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Networks made easy!

NETWORKS

Prioritat: 32768
MAC-Adresse: ffff.ffff.ffff

Bridge Election

Prioritat: 32768
MAC-Adresse: cccc.cccc.ccce

Prioritat: 32768
MAC-Adresse: bbbb.bbbb.bbbb

Root-Bridge
Prioritat: 32768
MAC-Adresse: aaaa.aaaa.aaaa

Prioritat: 32768
MAC-Adresse: eeee.eeee.eeee

Prioritat: 32768
MAC-Adresse: dddd.dddd.dddd

12/3/2024 17



Master-Wahl

12/3/2024

Niedrigste Bridge-ID:

1

Niedrigste Prioritat

2

Niedrigste MAC-Adresse

Neue Root-Bridge:

Setzt alle Ports als

Forwarding State
Designated Ports

Alle anderen Switche:

Setzt alle Ports als

Blocking State
Designated/Root Ports

X

NETWORKS

Networks made easy!
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Zustande

Discarding

e \Verarbeiten
von BPDUs

e STP Prozess
startet

12/3/2024

Learning

e | ernen von
MAC-
Adressen

X

NETWORKS

Networks made easy!

Forwarding

e Data Frames
werden
weitergeleitet

19



Zustande

NETWORKS

Networks made easy!

Classic STP RSTP Forward STP- Forward MAC-Adressen
Frames Data lernen

Blocking Discarding Stabil
Listening

Learning Learning Ubergang
Forwarding Forwarding Stabil

Disabled

12/3/2024

Ja

Ja

Nein

Nein

Ja

Nein

Ja

Ja

20



X

Networks made easy!

Timers

Hello 2 Sekunden 2 Sekunden Wie oft die BPDUs verschickt werden

Max Age 3x Hello -= 6 20 Sekunden Wie lange ein Port im Discarding-State bleibt nach einer
Sekunden Topologie-Veranderung

Forward Delay 15 Sekunden 15 Sekunden Wie lange ein Port im Learning-State bleibt nach einer

Topologie-Veranderung

12/3/2024

NETWORKS
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Networks made easy!

Rollen
'Name |Beschreibung  |Eselsbricke

Root Port Weg zum Root Alles zum Root
Designhated Port Weg zum Root Alles weg vom Root
Alternate Port Kein Weg Deaktivierter Port
Disabled Port Kein Weg Deaktivierter Port

Backup Port Kein Weg Nicht Relevant, da Einsatz von Hubs

12/3/2024

NETWORKS
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Master-Wahl

12/3/2024

Niedrigste Bridge-ID:

1

Niedrigste Prioritat

2

Niedrigste MAC-Adresse

Neue Root-Bridge:

Setzt alle Ports als

orwarding ate

Designated Ports

Alle anderen Switche:

Setzt alle Ports als

B .
SNIOCKINO 1

Designated/Root Ports

NETWORKS

Networks made easy!
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Rollen

Eselsbrucke

Alles zum Root

X

Networks made easy!

Name Beschreibung
Root Port Weg zum Root
Designhated Port Weg zum Root
Non-Designated/Blocked Port Kein Weg

Disabled Port Kein Weg

12/3/2024

Alles weg vom Root
Deaktivierter Port

Deaktivierter Port

NETWORKS

24
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NETWORKS

Networks made easy!

Prioritat: 32768
MAC-Adresse:
Qb .bbbbb.bbbb

Root-Bridge

Prioritat: 32768
MAC-Adresse:
aaaa.aaaa.aaaa

Port 2

12/3/2024 25



Root-Port Wahl
1

Niedrigste Path-Cost

2

Niedrigste Nachbar BridgelD

3

Niedrigste PortID
(Prioritat + Nummer) des Nachbarn

12/3/2024

Neuer Root-Port

NETWORKS

Networks made easy!

26



Path Costs

12/3/2024

Geschwindigkeit | Link Cost 802.1d | Link Cost 802.1t

10 Gbps
2 Gbps

1 Gbps
100 Mbps
16 Mbps
10 Mbps
4 Mbps

2

3

4
19
62
100
250

2.000
10.000
20.000
200.000
1.250.000
2.000.000
5.000.000

NETWORKS

Networks made easy!
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Path-Cost

12/3/2024

X

Prioritat: 32768
MAC-Adresse:

Root-Bridge bbbb.bbbbb.bbbb

Prioritat: 32768 g 'I-n '\/:
MAC-Adresse: Bdnl 4

daaa.aaaa.aaaa

Networks made easy!

NETWORKS
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Networks made easy!

Prioritat: 32768
MAC-Adresse:
bbbb.bbbbb.bbbb

1Gbit/s =4 Cost

Root-Bridge

Prioritat: 32768
MAC-Adresse:
aaaa.aaaa.aaaa

1Gbit/s =4 Cost

12/3/2024 29



Root-Port Wahl
1

Niedrigste Path-Cost

2

Niedrigste Nachbar BridgelD

3

Niedrigste PortID
(Prioritat + Nummer) des Nachbarn

12/3/2024

Neuer Root-Port

X

NETWORKS

Networks made easy!
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Networks made easy!

Prioritat: 32768
MAC-Adresse:
bbbb.bbbbb.bbbb

1Gbit/s =4 Cost

Root-Bridge

Prioritat: 32768
MAC-Adresse:
aaaa.aaaa.aaaa

1Gbit/s =4 Cost

12/3/2024 31



Root-Port Wahl
1

Niedrigste Path-Cost

2

Niedrigste Nachbar BridgelD

3

Niedrigste PortID
(Prioritat + Nummer) des Nachbarn

12/3/2024

Neuer Root-Port

NETWORKS

Networks made easy!
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Networks made easy!

Prioritat: 32768
MAC-Adresse:
------- bbbb.bbbb

Root-Bridge

Prioritat: 32768
MAC-Adresse:
aaaa.aaaa.aaaa

12/3/2024 33



NETWORKS

Networks made easy!

P

4 Cost

Port 1
4 Cost 4 Cost (re) -.- - n Prioritat: 32768
\-v MAC-Adresse:

Root-Bridge bbbb.bbbbb.bbbb

Por
Prioritat: 32768 B AE n \
MAC-Adresse: dnl

aaaa.aaaa.aaaa Port 2

Port 2
4 Cost

4 Cost

4 Cost

12/3/2024 34
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Networks made easy!

Root Brldge

dddd.dddd.dddd [-a-p'y

CCCcC.cccc.cccce

4 Cost

719 Cost

eeee.eeee.eeee ffff ffff. ffff
4 Cost

719 Cost 4 Cost

4 Cost

4 Cost 4 Cost

Root-Bridge
dadaa.aaaa.aaaa

bbbb.bbbbb.bbbb

12/3/2024



X
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Networks made easy!

Path Cost
dddd.dddd.dddd =% ,nl‘@

CCCcC.cccc.cccce

eeee.eeee.eeee ffff ffff. ffff
4 Cost

719 Cost 4 Cost

4 Cost

Root-Bridge

aaaa.aaaa.aaaa bbbb.bbbbb.bbbb

12/3/2024
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Networks made easy!

Port Election

dddd.dddd.dddd == e cccc.ccce.cecce

19 Cost

Root-Bridge
dadaa.aaaa.aaaa

/) ‘Y:
LR R R BWANE hbbb.bbbbb.bbbb

12/3/2024 37



Nachteil von RSTP

Networks made easy!

NETWORKS



Cisco SG350
Prioritat: 32768
MAC-Adresse: 2c:1a:05:2c:ba:18

Port 10 Port 9
Cisco CBS350 Netgear M4250
Prioritat: 32768 Prioritat: 32768
MAC-Adresse: 90:e9:5e:ef:f1:99 MAC-Adresse: 94:18:65:67:7A:20

Root-Bridge

11.03.2024

NETWORKS

Networks made easy!
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Cisco SG350
Prioritat: 32768
MAC-Adresse: 2c:1a:05:2c:ba:18

Cisco CBS350
Prioritat: 32768
MAC-Adresse: 90:e9:5e:ef:f1:99

11.03.2024
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Networks made easy!

Netgear M4250
Prioritat: 32768
MAC-Adresse: 94:18:65:67:7A:20

Root-Bridge

40



Cisco SG350
Prioritat: 32768
MAC-Adresse: 2c:1a:05:2c:ba:18

Po

Cisco CBS350
Prioritat: 32768
MAC-Adresse: 90:e9:5e:ef:f1:99

11.03.2024

X

NETWORKS

Networks made easy!

Netgear M4250
Prioritat: 32768
MAC-Adresse: 94:18:65:67:7A:20

Root-Bridge

41



Die Losung: MSTP / PVSTP

Multiple Spanning Tree Protocol / Per VLAN Spanning Tree Protocol

Networks made easy!

NETWORKS



222222222

Mehrere Spanning-Tree Instanzen
in einer Topologie

Wie organisiert sich das Netzwerk mit mehreren VLANSs?

Networks made easy!

NETWORKS



MSTP - VLAN 1

Root-Bridge
Cisco SG350

Prioritat: 32768
MAC-Adresse: 2c:1a:05:2c:ba:18

Cisco CBS350
Prioritat: 32768
MAC-Adresse: 90:e9:5e:ef:f1:99

11.03.2024

X
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Networks made easy!

Netgear M4250
Prioritat: 32768
MAC-Adresse: 94:18:65:67:7A:20

44



MSTP - VLAN 2

Cisco SG350
Prioritat: 32768
MAC-Adresse: 2c:1a:05:2c:ba:18

Port 10

Cisco CBS350

Prioritat: 4096

MAC-Adresse: 90:e9:5e:ef:f1:99
Root-Bridge

11.03.2024

Port 9

X

NETWORKS

Networks made easy!

Netgear M4250
Prioritat: 32768
MAC-Adresse: 94:18:65:67:7A:20

45



Cisco SG350
Prioritat: 32768
MAC-Adresse: 2c:1a:05:2c:ba:18

Po

Cisco CBS350
Prioritat: 32768
MAC-Adresse: 90:e9:5e:ef:f1:99

11.03.2024

X

NETWORKS

Networks made easy!

Netgear M4250
Prioritat: 32768
MAC-Adresse: 94:18:65:67:7A:20

Root-Bridge

46



Networks made easy!
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SHYOMLIN

Networks made easy!

jion 3- Sound Stage |

Region 3 - Sound Stage

ar T T

Region 1 - Distribution

—_———— —q— — — — —

Region 2 - LX Stage

Amp-Rack 3

Amp-Rack 2

Amp-Rack 1

o
S
<
Q
]
% :
s z
m'—. &
S L1
kb
[ N ]
2
Q
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£ bk
B L

Stage - Main

LX-Rack 1

LX-FoH 3

LX-Rack 2

LX-Rack 3
Preprog

System
S |

Sound-FoH 1

|
_1

FoH - Sound

LX-FoH 1

LX-FoH 2
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SHYOMLIN

Networks made easy!
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VLAN Traffic Engineering

Wir bestimmen, wie der Datenfluss im Netzwerk ist!

Networks made easy!

NETWORKS



Vorteile

1

Hohere Resitenz
gegen Ausfalle

222222222

Load-Balancing
Im Netzwerk

Networks made easy!

NETWORKS



Networks made easy!

222222222



MSTP Configuration

1

MST Region
Name

222222222

2

MST Revision
Level

3

MST-to-VLAN
Mapping

Networks made easy!

NETWORKS
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Single Region

Networks made easy!

NETWORKS
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MST1-VLAN10

Root-Bridge
Cisco SG350

Prioritat: 32768
MAC-Adresse: 2c:1a:05:2c:ba:18

Cisco CBS350
Prioritat: 32768
MAC-Adresse: 90:e9:5e:ef:f1:99

11.03.2024

X
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Networks made easy!

Netgear M4250
Prioritat: 32768
MAC-Adresse: 94:18:65:67:7A:20
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MST 2 - VLAN 20

Cisco SG350
Prioritat: 32768
MAC-Adresse: 2c:1a:05:2c:ba:18

Port 10

Cisco CBS350

Prioritat: 4096

MAC-Adresse: 90:e9:5e:ef:f1:99
Root-Bridge

11.03.2024

Port 9

X

NETWORKS

Networks made easy!

Netgear M4250
Prioritat: 32768
MAC-Adresse: 94:18:65:67:7A:20

56
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Multi Region

Networks made easy!

NETWORKS
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SHYOMLIN

Networks made easy!
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Internal
Ports

Alle Ports innerhalb
einer Region

Boundary
Ports

Alle Ports die eine
andere Region anbinden

X

NETWORKS

Networks made easy!
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Networks made easy!

M Region 1 - Di

Region 2 - LX Stage

LX-Rack 3 LX-Rack 2 LX-Rack 1

Dimmer-City




X

NETWORKS

Networks made easy!

Neue Begriffe

Internal Spanning Tree -
IST

Multiple Spanning Tree
Instance - MSTI

Common Spanning Tree —
CST

Common and Internal
Spanning Tree - CIST

12/3/2024



11.03.2024
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Internal Spanning Tree

Networks made easy!

NETWORKS
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SHYOMLIN

Networks made easy!

jion 3- Sound Stage |

Region 3 - Sound Stage
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FoH - Sound
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Region 2 - LX Stage

LX-Rack 2

LX-Rack 1

Preprog System
LX-FoH 3
rrYTTyY TrT
TrYryYTwy TvryYwyY
LX-FoH 2 LX-FoH 1

11.03.2024
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Region 3 - Sound Stage
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Networks made easy!
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Common Spanning Tree

Networks made easy!

NETWORKS
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Networks made easy!
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CIST Regional
Root

Root Bridge innerhalb
der Region

222222222

CIST Root

Root Bridge
aller Region

Networks made easy!
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Networks made easy!

CIST Regional IST Root /
Root MSTIO Root

Root Bridge innerhalb Root Bridge
der Region fur CST iInnerhalb Region

222222222
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MSTI Root

Root Bridge innerhalb
einer MST Instanz

IST Root /
MSTIO Root

Root Bridge
iInnerhalb Region

Networks made easy!

NETWORKS



IST-Root Wahl

Niedrigste Bridge-ID: NENES Fee Sl

Setzt alle Ports als

1 Forwarding State
Designated Ports

Niedrigste Prioritat Boundary Ports, wenn in andere Region

Alle anderen Switche:

Setzt alle Ports als

2 Blocking State

Niedrigste MAC-Adresse Designated/Root Ports
Boundary Ports, wenn in andere Region

12/3/2024

NETWORKS

Networks made easy!
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MSTI-Root Wahl

Niedrigste Bridge-ID: NENES Fee Sl

Setzt alle Ports als

1 Forwarding State
Designated Ports

Niedrigste Prioritat Boundary Ports, wenn in andere Region

Alle anderen Switche:

Setzt alle Ports als

2 Blocking State

Niedrigste MAC-Adresse Designated/Root Ports
Boundary Ports, wenn in andere Region

12/3/2024

NETWORKS

Networks made easy!
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CIST-Root Wahl

Niedrigste Bridge-ID:

1

Niedrigste Prioritat

2

Niedrigste MAC-Adresse

12/3/2024

Neue Root-Bridge:

Setzt alle Ports als

Forwarding State
Designated Ports

Propagiert es im BPDU

NETWORKS

Networks made easy!
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Kein Unterschied zu RSTP

Jede Instanz kann aber separat eingestellt werden.

Networks made easy!

NETWORKS



CIST-Regional-Root Wahl

12/3/2024

Neue Root-Bridge:

Niedrigste Bridge-ID:
Setzt alle Ports als
1 Forwarding State
Designated Ports
Boundary Ports, wenn in andere Region

Boundary Switch
Y y swi Master Port, wenn Richtung Master

Propagiert es im BPDU

2

Niedrigste Cost zum CIST-Root

NETWORKS

Networks made easy!
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11.03.2024

Networks made ea

~ Region2-LXStage =1
LX-Rack 3 LX-Rack 2 LX-Rack 1 |
PR @rrr D
CIST-Regional
Root |

NETWORKS

sy!

Boundary
/ Master Port

)




X

Networks made easy!
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LX-Rack 3 LX-Rack 2 LX-Rack 1 | I Dimmer-City Monit | | Amp-Rack 1 Amp-Rack 2 Amp-Rack 3
= onitor
o= —~ S g ~ Ny TrTTT TTYTT - N [~ g —
- G - IR e Boundary ) (or SRR gord Trrz XCD iz DT lai@r s s X
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Boundary

@ @ @, port_ et o ()
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Preprog System | | IST Root und
L__ _ _ __ _iSTRoot __ _ __ __ | L CISTRegionalRoot _1
I Stage - Main ‘? ;ogg 6 :%?ﬁ Stage - Backup |
I RP (RP ) |
I CIST Root |
— (or) und IST Root
LX-FoH 3 : FoH - Main :é:i@m 3;’ : :6@ FoH - Backup :
& G
rrey Trey ey X CIST Regional Root At Boundary ) g
LX-FoH 2 LX-FoH 1 I FoH -LX FoH - Sound | Sound-FoH 1
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11.03.2024
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BPDU

NETWORKS

Networks made easy!

12/3/2024

Protocol : Message
Identifi Version 2 9 Flags Root ID Root Path Cost
entl 1er 1 Bytes ype 1 Bytes 8 Bytes 4 Bytes
2 Bytes 1 Bytes
i Maximum i Forward
Bridge ID Port ID Message Age Ti Hello Time Del
8 Bytes 2 Bytes 2 Bytes ime 2 Bytes elay
2 Bytes 2 Bytes

82



BPDU

NETWORKS

Networks made easy!

Protocol Version Message CIST CIST External Path
Identifier 1 Bytes Type Flags CIST Root ID Cost
2 Bytes 1 Bytes 1 Bytes 8 Bytes 4 Bytes
_— CIST Regional Root ID | CIST Port ID |[Message Age Max_lmum Hello Time Forward
8 Bytes 2 Bytes 2 Bytes ILme 2 Bytes [zglay
ytes ytes

12/3/2024

MST Configuration ID

CIST Internal

CIST Bridge

CIST Remaining

MSTI Configuration

50 Bytes Root Path Cost ID Hops Message
3 Bytes 8 Bytes 1 Bytes 2 Bytes
——— .\.
MSTI El MSTI Regional | MSTI Internal Root | MSTI Bridge MSTI Port MSTI Remaining
18 teags Root ID Path Cost Priority Priority Hops
: 8 Bytes 4 Bytes 1 Byte 1 Byte 1 Byte
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Stage - Backup

CIST Regional Root
und CIST Root

und IST Root
A
FoH - Main FoH - Backup
Fj < ;
£ 3 4
b
N v, N

Y 44

N

NETWORKS

Networks made easy!
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BPDU

NETWORKS

Networks made easy!

Protocol Version Message CIST IST External Path
Identifier 1 Bytes Type Flags CIST Root ID Cost
2 Bytes 1 Bytes 1 Bytes 8 Bytes 4 Bytes
_— CIST Regional Root ID | CIST Port ID |[Message Age Max_lmum Hello Time Forward
8 Bytes 2 Bytes 2 Bytes ILme 2 Bytes [zglay
ytes ytes

12/3/2024

MST Configuration ID

CIST Internal

CIST Bridge

CIST Remaining

MSTI Configuration

50 Bytes Root Path Cost ID Hops Message
3 Bytes 8 Bytes 1 Bytes 2 Bytes
——— .\.
MSTI El MSTI Regional | MSTI Internal Root | MSTI Bridge MSTI Port MSTI Remaining
18 teags Root ID Path Cost Priority Priority Hops
: 8 Bytes 4 Bytes 1 Byte 1 Byte 1 Byte
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NETWORKS

Networks made easy!

Protocol Version Message CIST CIST External Path
Identifier 1 Bytes Type Flags CIST Root ID Cost
2 Bytes 1 Bytes 1 Bytes 8 Bytes 4 Bytes
_— CIST Regional Root ID | CIST Port ID |[Message Age Max_lmum Hello Time Forward
8 Bytes 2 Bytes 2 Bytes ILme 2 Bytes [zglay
ytes ytes

12/3/2024

MST Configuration ID

CIST Internal
Root Path Cost

IST Bridge

CIST Remaining
Hops

Message

MSTI Configuration

50 Bytes
3 Bytes 1 Bytes 2 Bytes
IST Path Cost S~
pr———
MSTI El MSTI Regional | MSTI Internal Root | MSTI Bridge MSTI Port MSTI Remaining
18 teags Root ID Path Cost Priority Priority Hops
: 8 Bytes 4 Bytes 1 Byte 1 Byte 1 Byte
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BPDU

NETWORKS

Networks made easy!

12/3/2024

Protocol Version Message CIST CIST External Path
Identifier 1 Bytes Type Flags CIST Root ID Cost
2 Bytes 1 Bytes 1 Bytes 8 Bytes 4 Bytes
__,| CIST Regional Root ID | CIST Port ID |[Message Age Max_lmum Hello Time Forward
8 Bytes 2 Bytes 2 Bytes I:‘;‘e 2 Bytes [zgltay
yles ytes
: i CIST Internal | CIST Bridge | CIST Remaining |MSTI Configuration
| MST Cor;:ggsrat'on D Root Path Cost ID Hops Message
3 Bytes 8 Bytes 1 Bytes 2 Bytes
MSTI Path Cost <
[ —
MSTI FI MSTI Regional §| MSTI Internal Root § MSTI Bridge MSTI Port MSTI Remaining
1 Byt ags Root ID Path Cost Priority Priority Hops
- 8 Bytes 4 Bytes 1 Byte 1 Byte 1 Byte
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Demao: Single Region

11.03.2024

Networks made easy!

NETWORKS
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MSTI1-VLAN10

Root-Bridge
Cisco SG350

Prioritat: 32768
MAC-Adresse: 2c:1a:05:2c:ba:18

Cisco CBS350
Prioritat: 32768
MAC-Adresse: 90:e9:5e:ef:f1:99

11.03.2024

X

NETWORKS

Networks made easy!

Netgear M4250
Prioritat: 32768
MAC-Adresse: 94:18:65:67:7A:20

89



MSTI2 - VLAN 20

Cisco SG350
Prioritat: 32768
MAC-Adresse: 2c:1a:05:2c:ba:18

Port 10

Cisco CBS350

Prioritat: 4096

MAC-Adresse: 90:e9:5e:ef:f1:99
Root-Bridge

11.03.2024

Port 9

X

NETWORKS

Networks made easy!

Netgear M4250
Prioritat: 32768
MAC-Adresse: 94:18:65:67:7A:20
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Demo: Multi Region

11.03.2024

Networks made easy!

NETWORKS
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MSTP

Cisco SG350
Prioritat: 32768
MAC-Adresse: 2c:1a:05:2c:ba:18

Port

Port 9

Port 10

Cisco CBS350
Prioritat: 32768
MAC-Adresse: 90:e9:5e:ef:f1:99

11.03.2024

X

NETWORKS

Port 9

Port 1

Networks made easy!

Netgear M4250
Prioritat: 32768
MAC-Adresse: 94:18:65:67:7A:20
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Take Home
Messages

11.03.2024

1

MSTP kann Load-Balanceing machen

2

Seit euch der Topologie bewusst

3

MSTP hilft euch die Auslastung zu optimieren

X

NETWORKS

Networks made easy!
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Leo Kiinne
Geschaftsfihrer der CX-Networks GmbH
Seit 2015 in der Branche

@ 6 ©
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