CankT-IleTepOyprckuii HAMOHAIBHBII MCCIIEOBATEIbCKII YHUBEPCUTET
MHGOPMAIIMOHHBIX TEXHOJIOTWII, MEXaHVKY U OIITUKI

dakysnbTeT MHPOKOMMYHMKAIMIOHHBIX TEXHOJIOTII

Hanpasnenne noarorosku 11.03.02

[IpakTrueckas pabora Ned

[Tporoxkonsr STP u EtherChannel.

Bapwuanr 19

BermomHn:

HNomenHukoB Hukura Aunpeesuu
I'pynmna: K3121

[Iposepm:

AHTOH XapUTOHOB

Caukr-IleTepOypr
2025



Ieasp.

N3yuuth npuHImns! padbotsl mpoTokonoB STP u RSTP nua
IIpeOTBpAILleHNS I1eTe]Ib B KOMMYTIPYEMBIX CETAX, a TaK’Ke OCBOUTH
Hactpoiiky TexHosoruu EtherChannel qnsa arpermpoBanus xanamos ¢
I[eJIBIO IIOBBIILIEHNS IIPOITYCKHO CIIOCOOHOCTY M OTKA30yCTONYMBOCTH
CeTI.

STP.

Komanpma show spanning-tree BeiBogut nHdopmamuio o6 STP.

g kommyTaropa 1.
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12 Command Line Interface

Switch#show spanning-tree

VLANGBE1
Spanning tree enabled protocol ieee
Root ID Priority 32769

Address 800A. F3A8. CCBB
This bridge is the root
Hello Time 2 sec Max Age 20 sec Forward Delay 15 Sec

Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)
Address 2004, F3A8 . CCBB
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 20

Interface Role Sts Cost Prioc.Nbr Type
Fags24 Desg FWD 19 128.24 P2p
Gims1 Desg FWD 19 128.25 P2p
Fag/ 23 Desg FWD 19 128.23 P2p
VILANGDE18

Spanning tree enabled protocol ieee
Root ID Priority 32778
Address 2oeA. F3A8 . CCEBB
This bridge is the root
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32778 (priority 32768 sys-id-ext 18)
Address 2004, F3A8 . CCBB
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 20

Interface Role Sts Cost Pric.Nbr Type

Fap/ 24 Desg FWD 109 128.24 P2p

i

Copy Paste

Top
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12S Command Line Interface

EW1LCh#SNOoW Spanning-Lree

VLANG@BGE1
Spanning tree enabled protocol ieee
Root ID Priority 32769

Address 800A. F3A8. CCBB
Cost 19
Port 23(FastEtherneta/23)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)
Address |8038.F2EG. 8986
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 20

Interface Role Sts Cost Prio.Nbr Type
Fag/23 Root FWD 18 128.23 P2p
FaB/24 Altn BLK 18 128.24 P2p
VLANG@S18

Spanning tree enabled protocol ieee
Root ID Priority 32778

Address 2004, F3A8 . CCBB
Cost 19
Port 23(FastEtherneta/23)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32778 (priority 32768 sys-id-ext 18)
Address |8038.F2EG. 8986
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 2@

Interface Role Sts Cost Prio.Nbr Type
Eqfs1 Necno Eldn 10 128 1 B2

Copy Paste
Top

s xommyTaTopa 3.
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Switch#show spanning-tree -
V0LANDEE1

Spanning tree enabled protocol ieee

Root ID Priority 32769

Address BOGA. F3AR. CCEBB
Cost 19
Port 23(FastEtherneta/23)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 327680 (priority 32788 sys-id-ext 1)
Address 8016.112E. 2887
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
AQging Time 20

Interface Role Sts Cost Prio.Nbr Type
Fag/ 23 Root FwWD 19 128.23 P2p
Fag/ 24 Desg FWD 19 128.24 P2p
V0LANDS18

Spanning tree enabled protocol ieee
Root ID Priority 32778

Address 8084, F3A8.CCBB
Cost 19
Port 23(FastEthernete/23)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32778 (priority 32768 sys-id-ext 18)
Address 8818.112E. 2887
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 20

Interface Role Sts Cost Pric.Nbr Type

Fags23 RODt FWD 19 128.23 P2p -
Copy Paste

Top

PaccmoTpuM npmoputeTs! 1 agpeca KOMMYTaTOPOB.

Ne [ Priority MAC
32769 | 000A.F3A8.CC8B
32769 | 0030.F2E6.8906
32769 | 0010.112E.2887

priority = 32768 + vlan id

TaK KaK Vlal’l 31€Ch 1, TO y BCEX KOMMYTaTOpOB OIU/IH&KOBBIIZ HpI/IOpI/ITeT
(32768)



[TepBBIlT KOMMYTaTOp - KOPHEBOIA, TaK Kak y Hero MeHbIte MAC anpec npu
OIMIHAKOBBIX IIPMOPUTETAX.

OcranbHble KOMMYTATOPBI CUUTAET CKOJIBKO eMy OyeT CTOUTH TOMTH O
KOPHEBOTO KOMMYTaTOpa. 9Ta CTOMMOCTb = CyMMa CTOMMOCTEN BCEX
YCTPOJICTB Ha ITyTU Kajpa JO0 KOPHEBOI'0 KOMMYTaTOpa (UeM BbILIe CKOPOCTh
KaHaJa, TeM HVDKe ero CTOMMOCTB).

Cuauana kommyTaTop otnpasisger BPDU 1 RPC (Root Path Cost) pasen 0.
3aTeM TOT KOMMYTaTOpP, KOTOPBIT HAXOAMUTCS OJIVKe BCero MobaBiser
CKOpOCTH ITopTa Ha Kotopslit mpuitiess BPDU (10 Mbps - croumocts 100, 100
Mbps - croumocts 19, 1 Gbps - 4, 10 Gbps - 2). BPDU ormnipasnsiercs
HIVDKECTOSIIIIM KOMMYTaTOpaM.

Hwxe mokasano, uto nmopt fad/24 oTkiaooueH (pe3epBHBIN).
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To ecTp ecay MBI OTKIIFOUMM OPYTOI IIOPT, TO BKIIOUNTCH PE3EPB.

RSTP.

Heo6xoammo co3gaTh KOMMYTalMOHHYIO IIETII0 MEXIy KOMMYTaTOPOM
TPETHETO YPOBHA C IIEPBBIM KOMMYTATOPOM.
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Switch=>
Switch=enable
Switch#show sp
Switch#show spanning-tree
VLANDSE1
Spanning tree enabled protocol rstp
Root ID Priority 32769
Address 8084, F3A8.CCBB
This bridge is the root

Bridge ID Priority 327680 (priority 32768 sys-id-ext 1)
Address 800A. F3A8. CCBB

AQging Time 20

Spanning tree enabled protocol rstp
Root ID Priority 32778
Address 2884, F3AS . CCBE
This bridge is the root

Bridge ID Priority 32778 (priority 32768 sys-id-ext 1a8)
Address |eoeA. F3A8. CCBB

--More- -

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nbr Type
Fag/ 22 Desg FwWD 19 128.22 P2p
Fag/24 Desg FWD 19 128.24 P2p
Gig/ 1 Desg FWD 19 128.25 P2p
Fag/s23 Desg FWD 19 128.23 P2p
VLANGS18

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Top

Copy Paste

S1 orkmrounn nopt fa®/24 u yepes ~ 35 ceKyHJ Halllescd root KOMMYTaTOp

Mexay KommyTtaTopamu. Bkimtouns RSTP (spanning-tree mode rapid-

pVSt) Bp€MA OU€HDb CVMJIBHO YME€HBIINJIOCH.

EtherChannel.

HOJIKHIOHMB HepBbIﬂ n TpeTI/Iﬁl KOMMYTATOPBI C IIOMOIITBIO UETBIPpEX

KaHaJIOB, KOMMYTATOp OTKJIIFOUAET 7l — 1 IIOPTOB (n - KOJIMYECTBO l'IOpTOB) BO

nsbexanne metiy. ITocite TOro, Kax s BKIIOUIII arperupoBaHye IIOPTOB

(channel-group 1 mode on) HauaIyM UCIIOJIH30BATHCS BCE TOPTHL.
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Switch=
Switch=enable
Switch#show etherch
Switch#show etherchannel port
Switch#show etherchannel port-channel
Channel-group listing:
Group: 1
Port-channels in the group:
Port-channel: Pol
Age of the Port-channel = ood:eah:a5m:27s
Logical slot/port = 2/1 Number of ports = 4
GC = ExE203880 HotStandBy port = null
Port state = Port-channel
Protocol = PAGFP
Port Security = Disabled
Ports in the Port-channel:
Index Load Port EC state Mo of bits
------ B i T e i TR
B an Fags22 on a
0] ag Fags21 on @
0] ag Fags2e on 2]
o aa Fag/ 19 on ]
Time since last port bundled: eed:ech:05m: 275 Fags19
Switchs -
Copy Paste

Top



LACP.

B cooTBercTBUMI C 3aJaHMEM IIOJIyUNJIACh TaKad CXEMa.:

\
\\ \
Y

SO W

Multilayer Swilchd

Ha xomMMyTaTopax HacTpoeHa arperarus KaHauoB (channel-group x mode
active, x - Ne rpynmsr kanana). Homepa coBnagaroT ¢ HomMepamu
KOMMYTaTOPOB.
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T T T T
Switch#show etherchannel port-channel
Channel-group listing:

Port-channels in the group:

Port-channel: Pol (Primary Aggregator)

Age of the Port-channel = ood:eah:26m:33s

Logical slot/port = 2/1 Number of ports = 2

GC = ExR2002020 HotStandBy port = null
Port state = Port-channel

Protocol = LACP

POrt Security = Disabled

Ports in the Port-channel:

Index Load PoOrt EC state Ho of bits
------ I i T R it IS
a :le] Fags19  Actiwve a
o o Fags2e Active [}
Time since last port bundled: eed:eah:26m: 33s Fag/28
Group: 2

Port-channels in the group:

Port-channel: Po2 (Primary Aggregator)

Copy

Top

Paste
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Port-channel: Po2 (Primary Aggregator)

Age of the Port-channel = ood:eah:26m:33s

Logical slot/port = 272 Number of ports = 2

GC = ExO2008080 HotStandBy port = null
Port state = Port-channel

Protocol = LACF

POrt Security = Disabled

Ports in the Port-channel:

Index Load Port EC state Mo of bits
------ BT e T T T R
o] an Fags21 Active ]
e an Fags22 Active ]
Time since last port bundled: ead:ech:26m:33s Fag/22
Group: 2

Port-channels in the group:

Port-channel: Po3 {Primary Aggregator)

Age of the Port-channel = ood:eah:26m:33s

Logical slot/port = 2/3 Number of ports = 2

GC = ExE203880 HotStandBy port = null
POrt state = Port-channel

Protocol = LACF

PoOrt Security = Disabled

Ports in the Port-channel:

Copy

Top

Paste
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Port state = Port-channel -
Protocol = LACP
POrt Security = Disabled

Ports in the Port-channel:

Index Load Port EC state Mo of bits
L A R T e e ST
a :le] Fags21  Actiwve a
@ an Fags22 Active [}
Time since last port bundled: eed:ech:26m: 335 Fag/22
Group: 3

Port-channels in the group:

Port-channel: Po3 (Primary Aggregator)

Age of the Port-channel = oed:eah:26m:33s

Logical slot/port = 2/3 Number of ports = 2

GC = @xA2008080 HotStandBy port = null
Port state = Port-channel

Protocol = LACP

POrt Security Disabled

Ports im the Port-channel:

Index Load Port EC state Mo of bits
B L T T T T T
a :le] Fags23 Actiwve 2]
a aa Fags24 Active 2}
Time since last port bundled: eed:ech:26m: 335 Fag/24
switch#| =
Copy Paste
Top
3akJIoueHme.

B xope BBIITOTHEHNA paboThI OBUIN M3YUEeHBI IPUHIUIIBI paOOThI
npotokoynioB STP u RSTP, a taxxe orpaboTaHa HaCTPOVIKA TEXHOJIOTUI
EtherChannel ¢ ncosnp3oBanmem cratTuueckoit KOHGUrypannm u
npoTtokosia LACP. Ha npakTnke ObLIN pealn3oBaHbI CLIEHAPWUI
NpenoTBpallleHN s IIeTeIb B KOMMYTHPYEMBIX CETAX, OLIEHEHO BpeMs
cxoguMmocTtu STP u RSTP, a Takke IpoieMOHCTPUPOBAHO yBelIUUeHe
IIPOITYCKHOJ CITOCOOHOCTM M OTKa30yCTOUMBOCTY IIPY VICIIOJIB30BAHNN
arperupoBaHms KaHaIoB. [locTaBieHHBIE eV JOCTUTHYTBI, 000pPyIOBaHIIE
(YHKIMOHMPYET B COOTBETCTBUM C 3aJaHUEM.
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