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Redundancia

na 1. a 2. OS| vrstve

* \V prepinanych sietach sa ¢asto
pouzivaju redundantné cesty a

dokonca aj fyzické linky

e Redundantné cesty eliminuju
jediny bod zlyhania.

* Redundantné cesty mozu
sposobit fyzické a logické slucky
na 2. vrstve OSI.

e STP je protokol 2. vrstvy a je
potrebny najma ak existuju
redundantné linky.

Problémy na 2. vrstve:

Nestabilita MAC databazy - képie toho istého
ramca su prijaté na réznych portoch.

(4

Broadcastové burky — broadcasty ,zaplavuju’
siet a narusaju jej chod

Duplicitné unicast ramce — kdpie unicast
ramcov je dorucenych do toho istého ciela.



Problémy s redundanciou

na 1. vrstve

Nestabilita MAC databazy

Ethernetové ramce nemaju v hlavicke TTL pole. Ethernet teda
nema mechanizmus pre zahodenie ramcov ktoré sa Siria do
nekonecna. To moze viest k nestabilite databdzy MAC.

» Zariadenie v sietovej slucke nie je pristupné inym
zariadeniam.



na 1. vrstve

Broadcastové burky

Broadcastova burka — velké mnozstvo broadcastovych ramcov
v slucke 2. vrstvy, ktoré vyuziva celu dostupnu Sirku pasma a

sposobuje, Ze siet = ¥
nie je dostupna pre beznu ‘:ﬂ: E!
prevadzku.

» Sposobuje odmietnutie sluzby
(angl. Denial of Service, DoS)

* MobZe sa vyvinut v priebehu
niekolkych sekund a znefunkénit

siet




Problémy s redundanciou

na 1. vrstve

Duplicitné unicast ramce

Neznamy unicast-ovy ramec znamena, ze prepinac nema
zaznam o cielovej MAC adrese v tabulke MAC adries a musi
vysielat rdmec cez vSetky rozhrania s vynimkou toho, na ktory
bol rémec prijaty (vstupny port).

Posielanie neznamych unicast ramcov do siete, ktora je v
slucke moze mat za nasledok zdvojenie rémcov, ktoré
prichadzaju na cielové zariadenie.






STP protokol: Uvod

STP vytvara jednu logicku cestu cez prepinanu siet.
* Blokuje redundantné cesty, ktoré by mohli sposobit slucku.

e STP posiela BPDU medzi zariadeniami 2. vrstvy tak, aby
vytvorili jednu logicku cestu.



STP protokol: Uvod

Port na S2 je zablokovany, takze prevadzka je realizovana iba
jednym smerom medzi lubovolnymi dvoma zariadeniami.

Ked Trunkl zlyha, zablokovany port na S2 je odblokovany a
prevadzka medzi S2 a S3 je opat funkéna.



STP protokol:
Roly rozhrani

Root bridge - jedno zariadenie 2. vrstvy v prepinane;j sieti.

eV Ve

cenu (angl. cost) k prepinacu typu root bridge.

Designated port — vybera sa pre segment (na kazdej linke), na
zaklade ceny k root bridge, voli sa na oboch stranach linky.

Alternate port - (len pre RSTP) zdlozné rozhranie pre designed
port, ak druha strana nie je root port.

Backup port - (len pre RSTP) zalozné rozhranie pre root port.



STP protoko
Roly rozhrani

Root Port ] [ Designated Port ]

Root Bridge
Trunk3

FO/M Fo/2 FO/3
FO/2

[ Alternate Port ]®

()
172171027

Trunk? [ Designated Port ]

FO/2 FO/1

[ » »
172.17.10.21 172171022 172.17.10.23




STP: Root bridge

Bridge ID: Bridge ID:
Priority = 32769 Priority = 24577
MAC Address = 000AD0222222 MAC Address = 000AD0333333

Trunk3

Prepinac s najnizsim bridge ID
(BID) sa stava root bridge

o
172.17.10.27

Trunk1

e Povodne mal BID dve polia:
bridge prioritu a MAC adresu

Bridge ID:
Priority = 32769
MAC Address = 000A00111111

* Predvolena bridge priorita je
32 768 (méie Sa Zmenif) 172.17.10.21 172.17.10.22 172.17.10.23

* NajnizSia MAC adresa (ak bridge
priorita nie je zmenena) sa
pouziva na urcenie aky prepinac
bude root bridge. s 12 b1 25 bis




STP: Cena cesty k root-u

000ADD222222 MAC Address = 000A00333333

[ )
o
i

angl. root path cost

e pouziva sa na urcenie roly rozhrania

urcuje Ci je alebo nie je rozhranie
zablokované

MAC Address = 000A00111111

je mozné ho zmenit prikazom:

Path 1 Cost=19x 1=
Path 2 Cost=19x 2 =

Path 1 is the preferred path

spanning-tree cost

52# show spanning-tree
52# configure terminal

VLANSSa1
Spanning tree enabled protocol ieee
Root ID Priority 24577
Address B00A.8833.3333

enter configuration commands, one per line. End with CNTL/Z.
s2{config)# mter—Far_e -FB.Fl
S2{config-if)# spanni

Port 1
Hello Time 2 sec Max Age 28 sec Forward Delay 15 sec

52{config)# interface -I-'B.fl

S2{config-if)# 1

Hello ti .! ;13 28 s Fi d Del 15 =
rping Tine s0o jEepesecronmratelaiii == Hlink Speed | Cual: (Revised |IEEE Specification) Cusl: (Previous IEEE Specification)

i 10 Gb/s
Role Sts Cost Prio.Nbr Type
————m —mmm e 1 Gb/s B
Root FWD 1% 3 Edge P2 . | - o
ge op 00 Mb/s g 0

Desg FWD 19 5 Edge P2p
10 Mbis 100 100



S1 je root bridge

FoM

Root ID = 24577 000A00333333
Bridge ID = 32765.000A00222222
Path Cost = 19

Trunk3

Fo/2

Root ID = 24577 .000A00333333
Bridge ID = 32769.000A00222222
Path Cost =19

[Rcm Parts

Fo/2

Path Cost = 19

Root ID = 24577.000A00333333
Bridge ID = 32765.000A00111111

STP: Roly portov
pre RSTP I.

FoM
Roaot Root ID = 24577 000AC00333333
Bridge Bridge ID = 24577.000A00333333
Path Cost = 19
Fo/2

Path Cost =19

Root ID = 24577 000AC00333333
Bridge ID = 24577.000A00333333

FoM

Root ID = 24577 000400333333
Bridge ID = 32769.000A00111111
Path Cost = 19

FOM

Path Cost = 19

Root ID = 24577 000400333333
Bridge ID = 32769.000A00222222

Trunk3

Fos2

Path Cost = 19

Root ID = 24577 .000A00333333
Bridge ID = 32769.000A00222222

Trunk2

[ Designated Poris

Fo/2

Path Cost = 19

Root ID = 24577 000A00333333
Bridge ID = 32769.000A00111111

FOM

Root ID = 24577 000400333333
Bridge ID = 24577.000A00333333
Path Cost = 19

Fos2
Root ID = 24577 .000A00333333
Bridge ID = 24577 000A00333333

Path Cost = 19

FOM

Root ID = 24577 000A00333333
Bridge ID = 32769.000A00111111
Path Cost = 19




Aky prepinac (S3 al. S2) ma
najnizsie BID?

\

STP: Roly portov

Fof1

Root ID = 24577 .000A00333333
Bridge ID = 32769.000A00222222
Path Cost = 19

Fofz2
Root ID = 24577.000A00333333

Bridge ID = 32769.000A00222222
Path Cost = 19

pre RS

Trunk3

Path Cost = 19

Root ID = 24577 .000A00333333
Bridge ID = 32769.000A00111111

Root
Bridge

Pl

Fo/1

Root ID = 24577 .000A00333333
Bridge ID = 24577.000A00333333
Path Cost = 19

Fo/2

Root ID = 24577 .000A00333333
Bridge ID = 24577.000A00333333
Path Cost = 19

Root ID = 24577 .000A00333333
Bridge ID = 32769.000A00111111
Path Cost = 19

S3 a S2 si vymenia BPDU. Potom STP uréi rozhranie FO/2 na S2
ako designed port a rozhranie FO/2 na S3 ako alternate port,
¢im sa dostane do stavu blokovania, takze existuje iba jedna
cesta cez prepinanu siet.




Urcenie
designed a alternate rozhrani

[ Root Port ] [ Designatad Port ]

Root Bridge
Trunk3

FO/ Fo/2

[ Designated Port ]—)"'

[ Alternate Port ]—F
FO/FO/1

1 Trunkd [

[ Root Port ] [ Designated Port ]

Rola rozhrania je zalozena na cene cesty k prepinacu typu root bridge.



STP: 802.1D BPDU
format ramca

® Frame 1 (60 bytes on wire, 60 hytes captured)
Fiﬂld Number |Bytes  [Field  [Eieirieiperdnss

2 Protocal 1D # Destination: Spanning-tree-(for-bridges)_00 (01:80:¢2:00:00:00)
, @ Source: Cisco_9e:93:03 (00:19:3a:9e:93:03)
1 Version Length: 38
1 Message Type Trailer: 0000000000000000
# Logical-Link Control
1 Flags B Spanning Tree Protocol
5-8 B Root ID Protocol Identifier: Spanning Tree Protocol (0x0000)
Protocol version Identifier: Spanning Tree (0)
_ Root Path Cost BPDU Type: Configuration (0x00)
] Bridge ID @ BPDU flags: Ox01 (Topology Change)
Root Identifier: 24577 / 00:19:aa:9e:93:00
2 Port ID Root Path Cost: 0
g-12 2 Message Age Bridge Identifier: 24577 / 00:19:aa:92:93:00
“ Max Age Port identifier: Ox8003
Message Age: 0
2 Hello Time Max Age: 20
2

Hello Time: 2

Forward Delay Forward Delay: 15




1. Prizapnuti prepinaca, zariadenie

STP: Sirenie BPDU |.

predpokladd, ze je root bridge, a to

az kym neposle BPDU a nevykona

STP vypocty. S2 odosiela BPDU.

2. S3 porovnava svoju hodnotu root ID
s BPDU z prepinaca S2. S2 ma nizSie
ID, takze S3 aktualizuje svoje

Root ID = 32769.000A00222222
Bridge ID = 32769.000A00222222
Path Cost = 19

Trunk3

Root ID = 24577 .000A00333333
Bridge ID = 24577 .000A00333333
Path Cost = 19

Root ID = 32769.000A00111111
Bridge ID = 32769.000A00222222
Path Cost = 19

FOf3

BPDU
Root ID = 32769.000A00111111
Path Cost = 19

FO/11

Trunk3

Root ID = 24577.000A00333333
Bridge ID = 24577.000A00333333
Path Cost = 19

FO/3

FO/6

FOME

Root ID = 32769.000A00111111
Bridge ID = 32769.000A00111111
Path Cost =19

Root ID = 32769.000A00111111
Bridge ID = 32769.000A00111111
Path Cost = 19




STP: Sirenie BPDU II.

3. S1 prijme totozné info. od S2 a kedZze
ma S1 nizSiu hodnotu BID, ignoruje

informacie z S2.

4. S3 posiela BPDU cez vsetky
rozhrania, o naznacuje, ze S2 je

root bridge.

Root ID = 32769.000A00111111
Bridge ID = 32769.000A00222222
Path Cost = 19

Trunk3

Root ID = 24577.000A00333333
Bridge ID = 24577.000A00333333
Path Cost = 19

Root ID = 32769.000A00111111
Bridge ID = 32769.000A00222222
Path Cost = 19

Trunk3

Root ID = 24577.000A00333333
Bridge ID = 24577 000A00333333
Path Cost = 19

Fo/i FO/2

FO/2 < \
Trunki Trunk1

FO/2 Fo/1

FO/11 FO/6

FO/18

Root ID = 32769.000A00111111
Bridge ID = 32769.000A00111111
Path Cost = 19

FO/3

Root ID = 32769.000A00111111 FO/2
Path Cost = 19

FO/11

Fo/18

Root ID = 32769.000400111111
Bridge ID = 32769.000A00111111
Path Cost = 19

FO/3



STP: Sirenie BPDU IlI.

5. S2 porovnava informacie z S3, Cize S2 si stale
mysli, Ze je root bridge.

6. S1 dostane rovnaké informacie z S3 (Ze S2 je
root bridge), ale pretoze S1 ma nizsie BID,
prepinac ignoruje informacie v BPDU.

Root ID = 32769.000A00111111
Bridge ID = 32769.000A00222222
Path Cost = 19

BFDU
Root ID = 32769.000A00111111
Path Cost =19

FO/11

FOf2

Trunk3

Fo/18

Root ID = 24577 .000A00333333
Bridge ID = 24577.000A00333333
Path Cost = 19

Root 1D = 32769 000400111111
Bridge ID = 32769.000A00222222
Path Cost = 19

FOf3

Root ID = 32769.000400111111
Bridge ID = 32769.000A00111111
Path Cost = 19

BPDU
Root ID = 32769.000A00111111
Path Cost = 19

FO/11

Trunk3

FO/18

Root ID = 24577.000A00333333
Bridge ID = 24577 000A00333333
Path Cost = 19

FOf3

FOf&

Root 1D = 32769.000A00111111
Bridge ID = 32769.000A00111111
Path Cost = 19




STP: Sirenie BPDU V.

7. S1teraz odosiela BPDU cez vSetky porty. BPDU obsahuje
informaciu, ktora oznacuje S1 ako root bridge.

8. S3 porovnava informacie z S1, takze S3 teraz vidi, ze BID z S1 je
nizSie ako jeho ulozena informacia o root bridge. T4 momentalne
ukazuje, ze S2 je root bridge. S3 zmeni root ID na informacie

prijaté z S1.

Root ID = 32769.000A00111111
Bridge ID = 32769.000A00222222
Path Cost = 19

FO/11

Root ID = 24577.000A00333333
Bridge ID = 24577.000A0033333
Path Cost = 19

Trunk3

|
FO/2 FO/3

$Fo/1
Trunk1

FO0/1

FO/6

Root ID = 24577.000A00333333
Bridge ID = 32769.000A00222222
Path Cost = 19

BPDU
Root ID = 24577 .000A00333333
Path Cost = 19

Trunk3

Root ID = 24577 000400333333
Bridge ID = 24577.000A00333333
Path Cost = 19

FO/3

F0/18

Root ID = 32769.000A00111111
Bridge ID = 32769.000A00111111
Path Cost = 19

Root 1D = 32769.00400111111
Bridge ID = 32769.000A00111111
Path Cost = 19




STP: Sirenie BPDU V.

9. S2 porovnava informacie z S1, takze S2 teraz vidi, ze BID z S1 je
nizSie ako vlastné BID. S2 teda teraz aktualizuje svoje vlastné
informacie a definuje S1 ako root bridge.

Root ID = 32769.000A00111111
Bridge ID = 32769.000A00222222
Path Cost = 19

FO/11

Root ID = 24577.000A00333333
Bridge ID = 24577.000A0033333
Path Cost = 19

Trunk3

|
"FO/2 FO/3

LFO/1
Trunk1

FO0/1

FO/6

Root ID = 24577.000A00333333
Bridge ID = 32769.000A00222222
Path Cost = 19

BPDU
Root ID = 24577 .000A00333333
Path Cost = 19

FOM

Trunk3

Root ID = 24577 000400333333
Bridge ID = 24577.000A00333333
Path Cost = 19

FO/3

FO/&

F0/18

Root ID = 32769.000A00111111
Bridge ID = 32769.000A00111111
Path Cost = 19

Fo/18

Root 1D = 32769.00400111111
Bridge ID = 32769.000A00111111
Path Cost = 19




* angl. extended system ID

* Ak su vSetky priority
nastavené na predvolenu
hodnotu, najnizsia urcujucim
faktorom je MAC (jej najnizsia
hodnota).

* Hodnota priority moze byt
upravena tak, aby ovplyvnila
volby root bridge.

Bridge ID: Bridge ID:
Priority = 32769 Priority = 24577
MAC Address = 000AD0222222 MAC Address = 000AD0333333
Fo/3
Root Bridge D'
172.17.10.27

FO/1 Bridge 1D
Pricrity = 32769
FO/& MAC Address = 000AD0111111

BID sa stava

rootom

STP: Rozsirene
systémove D

Bridge ID = 8 Bytes

Bridge ID without P AAC

2 Bytes & Bytes

evve

Biidge ID = B Bytes

Bridge 1D with Extended
e
its its

Bridge ID: Bridge ID:
Priority = 32769
MAC Address = Q00AD0333333

Priority = 32769
MAC Address = 000A00222222

»
172.17.10.27

Bridge ID:
Priority = 327689

Root Bridge FO/6  MAC Address = 000A00111111

FO/11

172.17.10.21 172.17.10.23

172.17.10.22






STP protokoly

Typ STP popis

802.1D
CST
PVST+

802.1D

802.1w (RSTP)

Rapid PVST+
802.1s (MSTP)

1998 — Originalny STP Standard
Jedna instancia STP

Cisco aktualizacia na 802.1D; kazdd VLAN ma vlastnu STP
inStanciu

2004 — Aktualizovany bridging a STP Standard

ZlepSena konvergencia pridanim novych rol na rozhrania
a vylepSenie vymeny BPDU

Cisco vylepSenia RSTP za pouzitia PVST+

Viac VLAN mdzZe mat rovnaku STP instanciu



Charakteristiky
TP protokolov

N

802.1D Nizke Pomald Vsetky VLAN
PVST+ Cisco Vysoké Pomala Za VLAN
RSTP 802.1w Stredné Rychla Vsetky VLAN
Rapid PVST+ Cisco Velmi vysoké Rychla Za VLAN

MSTP 802.1s Stredné az vysoké Rychla Za instanciu



Prehlad PVST+
protokolu

Original 802.1D definuje spolocny

802.1Q Trunk

spanning tree (slov. kostra grafu) —
FO/1 FO/2
* jedna inStancia pre prepinanu siet \
(bez ohladu na pocet VLAN) 802,10 Trunk g} ¥ 50210 Trunk

 Ziadne zdielanie zataze (angl. load
o Forwarding Port for VLAN
balancing) %20

Blocking Pc:t-fnr VLAN 10
* jeden uplink musi blokovat vsetky VLAN

* nizke vyuzitie CPU, vzhladom na
pouzitie/vypocet len jednej STP inStancie

0/3
. Forwarding Port for VLAN
10
Blocking Port for VLAN 20

VLAN 10

VLAN 20 coucsicancaaaa

e Cisco PVST+ - kazda VLAN ma vlastnu spanning tree instanciu
* Jedno rozhranie moze byt blokované pre jednu VLAN a funkéné pre ini VLAN
* Umoznuje zdielanie zataze

» MOze zatazovat CPU, v pripade pouzitia velkého poctu VLAN



Stavy rozhrani v PVST+

Povolena operacia Blokovanie | Pocuvanie w Preposielanie W

Moze prijimat / spracovat

BPDU

MozZe dalej posielat Nie Nie Nie Ano Nie
datové ramce prijaté na

rozhrani

MoézZe dalej posielat Nie Nie Nie Ano Nie

datové rdamce prepinané z
iného rozhrania

MoZe sa ucit MAC adresy  Nie Nie Ano Ano Nie



RozSirené systemoveé ID
a PVST+

RozSirené systémové ID zarucuje, ze kazdy
prepina¢ ma jedinecné BID pre kazdu VLAN.

Cislo VLAN sa pripo¢ita k prioritnej hodnote.

e Priklad - Priorita VLAN 2 je 32770 (predvolena
hodnota 32768 plus Cislo VLAN 2 sa rovna
32770)

* Mobzeme zmenit Cislo priority, aby sa ovplyvnil @
proces vyberu root bridge ®

[ ) Bridge ID = 8 Bytes

Dévody na vyber konkrétneho prepinaca za
rOOt bridge Extended System ID |

..... 2 Bytes G Bytes

* Prepinac je umiestneny tak, Zze vacsina
prevadzky smeruje k tomuto konkrétnemu Biidoe 1D - 8 Bytes

prepinacu -
’ v Ve e VV/ 7 Ve E)(tenCIBer::‘lngSLI:z!r‘\:lltlg Bridge Priority System ID MAL: Adcdness
* Prepina¢ ma vacsi vykon (lepsSie CPU)

* Na prepinac je lahsi pristup a sprava | e iz 4831 |
I I
2 Bytes G Bytes

BID je jedinecné ID




Prehlad Rapid PVST+
protokolu

Rapid PVST+ urychluje prepocty STP a konverguje rychlejsie

* (Cisco verzia RSTP

Dva nové typy portov
» Alternate port (DIS)
* Backup port

Root Port (F) Designated Port (F)

FO/1

* Nezavisla instancia RSTP bezi
pre kaidtl VLAN Designated Port (F)

 Cisco funkcie ako UplinkFast
a BackboneFast nie su kompatibilné Atemate Port (0Is) Root Port (F)
s prepinacmi na ktorych bezi RSTP



RSTP pouziva typy 2, verzie 2 BPDU

* Pb6vodna verzia bola typu 0, verzia O

Prepinac pouzivajuci protokol RSTP
moZe pracovat a komunikovat s
prepinacom s poévodnou verziou
802.1D

BPDU sa pouziva ako udrziavaci
mechanizmus

* 3 neprijaté BPDU oznacuju stratu
pripojenia

RSTP Version 2 BPDU

RSTP BPDU

Flag Field

Fleld Bit BR |

Topology Change
Proposal

Fleld __________|Bytelength D

Protocol ID=0x0000
Protocol Version 1D=0x02
BPDU Type=0X02
Flags

Root ID

Root Path Cost
Bridge ID

Port ID

Message Age

Max Age

Hello Time

Forward Delay

MR KRB S B = = o

Unknown Port
Alternate or Backup
Port
Root Port
Designated Port
Learning
Forwarding
Agreement
Topology Change
Acknowledgment

1]

1
2-3
0o
01

10
11

4

5
<]
7



Krajné rozhrania
(angl. edge ports)

Rozhranie je pripojené na koncové
zariadenie - NIKDY dalsi prepinac

Okamzite prejde do stavu
presmerovania (angl. forwarding S
state) =

Funkcie podobné portu
konfigurovanému pomocou Ciscoll
PortFast Krajng rozhranje

Pouzite prikaz spanning-tree portfast

Database



Typy liniek
(angl. link types)

Point-to-Point — rozhranie s plnym
duplexom, ktoré sa pripaja z jedného
prepinaca na druhy prepinac alebo zo

zariadenia na prepinac —
slov. bod-bod ®

Zdielané — rozhranie v
poloduplexnom rezime pripojujuce [ R Porc o] P
rozbocCovac k prepinacu

Root Port (F)

[ Edge Port

. Point-to-Point

‘ Zdielané






Konfiguracia
a verifikacia Bridge ID

Dva sp6soby na ovplyvnenie volby
root bridge

* Poutzite prikazu:
spanning-tree vlan [cislo] root primary
al. secondary.

* Zmena hodnoty priority pomocou

Method 1

s1{config)# spanning-iree VLAN 1 root primary

s1{config)# end

prikazu:
spanning-tree vlan [cislo] priority M”M T —
[cislo]. Cconfigys e o VL praority 24576
Overenie bridge ID a root bridge .
pomocou prl’kazu; s2(config)# spanning-tree VLAN 1 root secondary

s2(config)# end

show spanning-tree.



PortFast a BPDU Guard

Trunk 3

PortFast sa pouziva na rozhraniach,
ktoré maju pripojené koncové
zariadenia.

* Nastavi rozhranie do stavu na prijem
dat

BPDU Guard zablokuje rozhranie, na
ktorom je nakonfigurované portFast.

s2{config)# interface FastEthernet /11

S2{config-if)# spanning-tree portfast

MWarning: portfast should only be enabled on ports connected to a single host.
Connecting hubs, concentrators, switches, bridges, etc... to this interface
when portfast is enabled, can cause temporary bridging loops.

Use with CAUTTION

XPortfast has been configured on FastEthernete@/11 but will only
have effect when the interface is in a non-trunking mode.
s2{config-if)# spanning-tree bpduguard enable

FO/
* Umoznuje spravnu funkcionalitu DHCP PortFast and BPDU Guard '
Ak je prijata BPDU, tak funkcia

Trunk 2

one
o
7.10.22

-

52¥ show running-config imterface f@/11
Building configuration...

Current configuration : 9@ bytes
1

interface Fastethernete/11
spanning-tree portfast
spanning-tr bpduguard enable




PVST+ Zdielanie zataze

51# show spanning-tree active
<puiput omitted=>

VLANBS18
spanning tree enabled protocol ieee
Root ID Priority 4186

/ ';'h]ﬁ bridge 1s the root
a ngl * load ba/anc’”g Hello Time 2 sec Max Age 2@ sec Forward Delay 15 sec
Bridge ID Priority 4186 (priority 4896 sys-id-ext 1@)

Hello Time 2 sec Max Age 28 sec Forward Delay 15 sec

53({config)# spanning-tree vlan 28 root primary Aging Time 300

S53{config)# spanning-tree vlan 18 root secondary

alebo
53({config)# spanning-tree vlan 28 priorl

i S1# show running-config
5 = 5 Pril e N P
s1(config)# spanning-tree vlan 1@ root primary L o : PN £uilding configuration.. .

S1{config)# spanning-tree vlan 20 root secondary

current configuration : 1595 bytes

alebo o o !
S1{config)# spanning-tree vlan 18 priority 4896 ‘ 4 ez LI 2o

<putput omitted>

1
spanning-tree mode pwst
spanning-tree extend system-id



Spanning Tree mody

Rychly PVST+ podporuje RSTP pre kazdu
VLAN.

* Prikazom spanning-tree mode rapid-pvst sa
aktivuje pouzitie Rapid PVST+ na prepinadci.

* Prikaz spanning-tree link-type point-to-point
nastavuje konkrétne rozhrania ako bod-bod
spojenie (nema pripojeny rozbocovac).

* Pre vymazanie STP sa pouziva prikaz:
clear spanning-tree detected-protocols

51# show spanning-tree vlan 18

VLANBE18

Rooct ID Priority 4186

Address 8819.aa% . beaa

This bridge is the root

Hello Time 2 sec Max Age 28 sec Forward Delay 15 sec
Bridge I Priority 4186  (priority 4896 sys-id-ext 18)

Address 8819.aa% . beaa

Hello Time 2 sec Max Age 28 sec Forward Delay 15 sec

Aging Time 38

Role Sts Cost Prio.Nbr Type

51# show run

Sis l:nnfigure ter!:i.nal ) N——
S1{config)# spanning-tree mode rapid-pvst

S1(config)# interface fo/2 spanning-tree mode rapid-pvst

spanning-tree extend system-id

spanning-tree vlan 1 priority 24576
spanning-tree vlan 18 priority 4896
spanning-tree vlan 28 priority 28572

S1{config-if)# spanning-tree link-type point-to-poimt
Si{config-if)# end
51# clear spanning-tree detected-protocols

Desg LRN 19
Desg LRN 19




Ocakavanie vs. realita

Pouzite prikazy show na
overenie funkcionality
STP. Nezabudnite overit

STP topoldgia by mala zodpovedat fungovanie zdielania
tomu, ¢o sa oCakava. ® zataze.

([
Root Bridge




Aky je stav STP?

Pouzite prikazy

show spanning-tree

show spanning-tree vlan [cislo]

51# show spanning-tree vlan 188

VLANS188
Spanning tree enabled protocol rstp
Root ID Priority 28772

Address ae0a.acsf.3127
Cost 2
Port 23 (Tencigabit9/1)
Hello Time 2 sec Max Age 28 sec Forward Delay 15 sec

Bridge ID Priority 28772 (priority 28672 sys-id-ext 1ea)
Address 2908 .acab.3724
Hello Time 2 sec Max Age 28 sec Forward Delay 15 sec
Aging Time 380

Interface Role Sts Cost Prio.Nbr Type

128.72
128.88
128.88




Aké su dosledky
ori chybe v STP?

NIKDY nevypinajte STP, m6Ze to sp6sobit, Ze prepinana siet bude
nepouzitelna.

Na urovni 2L OSlI nie je TTL mechanizmus!

Priority: 28672 Priority: 28672
MAC: 0000.0cab.3724 MAC: 0000.0c8f.3127

Priority: 32768 Priority: 32768

MAC: 0000.0cf6.9370 MAC: 0000.0c39.f28a Frame enters here



Rucne odstrante
redundantné
prepojenia (fyzicky
vyberte kabel ALEBO
cez konfiguraciu).

* Urcte a realizujte
opravu.

e Ak sa problém neda
urcit, znova
nainstalujte kable
jeden po druhom

(alebo opatovne
zapnite porty).

RiesSenie prob

emov
s STP

VLAN 100

FEROOI Bridge

n
-
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