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2=y yy—ForarosE |
B <<= rvu—Forane eeEsie r52y

ANy y—7Jo bajL L IEEE8021Q S5

VLAN 7 > 7 IZE¥ % IEEE802.1Q BifglL, Ry NIV =7 DANR= TV ) — A T T VI
—EDHIRZFH T TWET, ZOHKTIE, P77 ETHEHTES3XTOD VLAN IZx L
TN DDANR=Z TV — AV AF A LROONER A, 7272 L, IEEE802.1Q T~
T HN L TR IND Cisco T3 ADFX Yy FT—7IZRBWT, T RI T 07 ETHR
ENDHVLAN Z2IC 1 DDANR= U TV Y — L VAR AR LET,

IEEE 802.1Q K7 > 7 %41 L T Cisco 7 /A R &AMMAID T /S A28l 3 D86, Cisco 7 /3
A AIPVST+EMHEA L TANR= 7Y ) —OMAERAMZEBL L £ 7, RapidPVST+ 7231 £ —
TNDEE. T3 AL PVST+ Tid72 < Rapid PVST+ Z A L £4, T3 AX, FT727
® IEEE 802.1Q VLAN D A/ X= 2 7' J — A L A K A L ikE D 1IEEE 802.1Q 7 /3 A A D A X
=TI A VAR AEREE LET,

7272 L. PVST+ %7213 Rapid PVST+ OfF I3 C, MittHo IEEE 802.1Q T /31 A b 72
5770 RIZk 3B S7= Cisco T /3 A XL » THEFF S E 9, Cisco 7734 R & /3B
LB [EEE 802.1Q 7 7 U KiZ, T A AMOBE—~ K F 27 Vv & LTHbhET,

PVST+IXIEEE802.1Q b7 > 7 THENWNICHE N2 5D T, 22—V —lITHRET HHLEITH Y
FHA, TZ7EAR—=FBIOISL (AA v FMU 7)) 8T 7R =N TONHBANR=T
V) —D#EEIL, PVST+ OEEEZZ T £ A,

ARINZUTYY—=ERAYTF REA YYD
AA v FAH v 7 ) PVST+ £ 7214 Rapid PVST+ € — R TEHEL TV D IEA -

s AA T AX v TiE, Xy MU= DEDOMOEFIIH L TUHIHE DA R=0 7Y ) —
J—=FRIZRZ, TR_RTCDORF I AN EZBNZAR= 7Y ) —IZ/—DT7 U v
IDEFEHALET, 7V IDIE, 77747 AL T DOMAC T RLADLESSNE
7,

CHTLWTF RS ZANAZ v 71T bE, FOTNRA R, TITATAA vFDOTY v
DEZHESO7Y vYIDELTHRELET, HILIBIMEINTZT AL ADID B b/
SV W= RXRAIARMRTRTOAY v 7 AN THRUHEIE, HiLEBMsn=T
INA AINAR > 7 — M2 ) £,

C AR T AUNRPARAL TN SND E, AF Y ITNTANR= TV ) —DFa
NV 2V APRBELET (RZ v IR THRATLILREGLHVET) . EoTWDHAF Y
I AUNRD ) BIRBIERNWAY v 7 R—NID ZFOARAX v 7 AR AKX T Jb— |
W2 9,

AL Y FRE Y PAR= T IV =)= T, TIT 4T A v F THEENREE L,
FTBARZ v 7 IPOANIGE AZ A AL v FRHF LT 7T 4T A v FITia
D, 7V PIDIEFALEET, ARV Y —DFa L A= = 0 ANRFEAET 5 ATRE
RS Y £,

c A I D HRA N—T A RTEERNRA LD, X2 0EFREMEIL LY
B, BEOANR= T ) R ELFET, A=Y —DFa s A=z A
I, 777472 AR PHNOT A ARKbNZZ EICE OV RAETLIE ALY 7,
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| z8=v¥yy—Joraronsk

2=y —o7F oL rgE [

e AL FAZ v IIMNTH DT LTSS AR Ry U —ZITBMENTZHE, @D AR
=TV BN RELET, AN Y ) —DOFa L NN—T 2 VA, Ry T —
TICTNRA ZARBINENT-Z EICEVRETIHRELHY £,

RINZUGY) —HBEEDT 74 )L FERTE

RIRNRZUTY)—HEEDT I+ )L FERTE

HaE

FIHIFEFE

A X =TI AT — b

VLAN 1 ETCA R—7 L

AR T Y — F— R

Rapid PVST+ (PVST+ &
%)

FRA AT TAFY T 4 32768

ANRZ IV )= R= N TTA AV T 4 (A5 —T = A AHRALCRE | 128

fE)

ZR=Z TV Y —R—hk a X ([ F—T = A ABM TERIERE) 10 Mbps : 100
100 Mbps : 19
1 Gbps : 4
10 Gbps : 2
25 Gbps : 1
40 Gbps : 1

ANR= 7 U —VLANR— k 77 A4 4V 7 4 (VLAN HAL CRREAHE) | 128

A= 7Y J—VLAN AR— k 2 &2 b (VLAN AL TR E A HE) 10 Mbps : 100
100 Mbps : 19
1 Gbps : 4
10 Gbps : 2
25 Gbps : 1
40 Gbps : 1

AR T ) — B[~ —

hello # A & : 2 b
HRIEESEREE] 15 Fp
RRT—=VU T HA N
HAIEREE U > | : 6 BP
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2=y yy—ForarosE |
B x<-vrvvu—Torarosrrs

\)

(F)  Cisco 10S Release 15.2(4)E LAFETiX, 7 7 4 /L k@ STP & — K| Rapid PVST+ T,

AN —7O raILDEBRTERE

ZITIE, A=Y ) =T a ha ) OREICOWTHA L ET,

ARGV ) — E—FDER
AA Yy FIIRDIZHDDANR= 7 ) —F— FZ ¥R — K~ LET, Per-VLAN Spanning-Tree Plus

(PVST+) . RapidPVST+, F7ld~/iLF A= 7 VI —7n1 k=ab (MSTP) , 57 #/b
kT, /34 A% Rapid PVST+ 7' h 2L 23T L %7,

T 74k T— RUSNDET— R A X—TWIT D56, ZOFIEITMHETT,

FE
ARV FERET7TIVa Y B#
AT 71 |enable Kt EXEC E— REAICLET,
f NAT—=REANLET FERINZS
Device> enable ) o
R w 72 | configureterminal rTa—)ary7 4 Xalb— gy
. E— NEBABLET,
i) :
Device# configure terminal
AT w 7 3 | spanning-tree mode {pvst | mst | AR T —F— REBRELET,
rapid-pvst} ) )
FTRXTDOARZ v I A 3—F, AU —
K VAL DANR=L T VY —EFTLE
Device (config) # spanning-tree mode pvst] j‘o
« PVST+ % A 32— 7 /MZT HITIL,
pvst AR L 7,
* MSTP % A R —7 MZF HITIE,
mst 2B L F7,
e rapid PVST+ % A X —7 /LIZT B
%, rapid-pvst Z3E#R L FE 7,
AT v 7 4 |interfaceinterface-id RETHA A —T A A%fEEL, A
il - VH=T xR AT 4Falb—Tg
VE—REBBLET, AR A L H—
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| R8=v9vy—JoraLngE

CIRENEDZ DR Prae i |

AU RFERETOVa Y

B8

Device (config) # interface
GigabitEthernetl/0/1

TxA AL LTI, WEIAR— .
VLAN, R— kK Fx 3N ERHY £
9, VLANID O 1 ~ 4094 T,
BETEDR— M F v RNVO&HIT1~
48 T,

R F v 7§ | spanning-tree link-type point-to-point
il -

Device (config-if) # spanning-tree
link-type point-to-point

TDOR—=F DY T BATRERA B
V=R N THBIEERELET,

ZOR—F (B—FNR—]R) BRA
MNY—HRA 2 )7 TYE—FR—F
LEHE L., m— LR — FAMRER— b
Wb, TARAL AT E—FR—F &
AT —varlL, B—HR— %
T AT =T 4 VT AT — MITIEOLE
HLET,

ATv 76 |end
1

Device (config-if)# end

HibE EXEC E— FIZREY £,

X 77 | clear spanning-tree detected-protocols
i

Device# clear spanning-tree
detected-protocols

FTNRA A EOWNF PO R— RN LA
> —IEEE802.1D 7 /N A A LD HR— MZ
PR SNTWAEAIE, Zoa~vr R
X0 T2k Ta ha BT e
TAEZBERLET,

ZDOAT v L, TDT /34 AT Rapid
PVST+ SBHEI L TV B Z & A5 ETF A
A APRETBHEOAT > a o TY,

(EE,._.\) X/\__/g Y U 0)_\\

A= T ) —
TERR & 4729 _T?D VLAN ETA x—
. Xy NUT—27 MARa DIT—T N2

A

+—JJLiE

1277 4/ T, VLAN1 B OA =
TNTY, A=
EMHERIRIGETZFITL TSN,

VI —fRELEZ ERELTH LL
VIV =T 4 =TT BHD

FE 2=
NZ 74 v WAL,
R =<V ARKIBIET LET,

VIV =T =TI THD RN,
sy OEE DR

FRBE DNV —TBFELTND &, K7

IHVIRSNDZ LIk T, Xy l\‘7 7D

A= 7 U —E IR

T HITiE, ROFINEZFEITLET,
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2=y yy—ForarosE |

(BE) L— TS RDEE

FIg
= I N3 il S = B
AT w1 |enable it EXEC E— REHIZ L E T,
fi NAT—RE AN LET FERINY
Device> enable f?) 5
R 72 |configureterminal Ta— ) ar7Z 4 ¥al—a
Bl T— BB LET,
Device# configure terminal
R T 7 3| nospanning-tree vlan vian-id vian-id (24578 T & S HaPHIT 1 ~ 4094 T
fi 7o
Device (config) # no spanning-tree vlan
300
RTwvF4|end ¥iME EXEC &— RIZRY £,
fi
Device (config) # end

(EE) W— TN RADETE

FFE D VLAN TT /A 2% L— b & LTRIET HI2IE. spanning-treevlan vian-id root 27 =2 —
SN ar74Xal—varyavr ReEMHLT, TA AT ITAF VT 4 %T 74V b
il (32768) 726, T LY KBNS WMEIZEELET, Z0a~vwr REANTHE, V7
Ko 27 BE VLAN IZOWT, — K AL v TF DAL vF FS54F VT 4 5F v 7 LE

T, LRV AT AID VAR — T 5720, AL v FIFEESNTZVLAN OBED T 744U
T A4 E 245760 ICRELET, ZOEICE ST, TOAXAL v FEEEINTZ VLAN O/L— KT
RETEET,

LA ¥ 2%y U= OHEE (DF0, LA Y¥2xy bIV—7 EOFEED 2SO RAT—
Ya BTN ADRKK Yy T TN BRET DX, diameter ¥— UV — REfEELE

T, Fy NU—JHEZBERETDE, T3 AF, TOEHRDOFR v U —27 T /3 hello ¥
A L, HREBIERFE], RR=—T U 7 XA A BEIICRE L, AU L o TR KRR 23 K
WS NET, hdlo¥x—TU— RE[FEH LT, BEIIZEHE S5 hello # A L% EEXTE
£7,

N—FTNRA ZERET DI, ROFIEZETLET,

FiE
ATV RERIFTIIaY B#

AT v 71 |enable ¥iHE EXEC E— FEARNC L £,
1 -
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| R8=v9vy—JoraLngE
B whrsui—r7nszose |

AU RFERET7TIV3 Y B
Device> enable NAT—REANLET (ERENE
/E[\) o
R 72 |configureterminal ra—)ary7 4 Xalb— gy
%l - E— FERBLET,

Device# configure terminal

A7 7 3| spanning-treevlan vian-id root primary [ | {57 S 417z VLAN O/b— M7 5 K5

diameter net-diameter | W2, TARAL AZRELET,
Bl - »Vlan-id {24, VLAN ID % &Gl
Device (config) # spanning-tree vlan X ﬂf:ﬁ—@VLAN\ NA T VT

20-24 root primary diameter 4

YN 7-#PHDOVLAN, £7203h v
<~ TRUISN7-—#D VLAN %5
ETEET, IEECE28HAIT1~
4094 T,

« (f£E) diameter net-diameter (2

X, EED2ODO L RATFT— 3
VTS ADRKRBERE L E
9, ®AE2~7TY,

AT v 74 |end HebE EXEC B— NICEY 77,
I

Device (config) # end

RDBERY

N—FAAL v F L LTAL v T HFHELE T, spanning-treevlan vian-id hello-time,
spanning-tree vlan vian-id forward-time, 3 J UF spanning-tree vlan vian-id max-age 7 = — /3L
a7 4 FXalb—varyavwy REERH LT, hello %A A, EREEBLERRF, BXOHEKZ—
VT A L EFHTRET D I EIIHETE EEA,

(FE2) EHhF)IL— TN RADEKTE

AA T h o FY) — R LTRETDE, AT TIT7A4 4V T 43T 74V MA

(32768) L 286N IZELINET, ZOTITAFVT4ICLY, T4 <Y L—hK Ay
FCREENRE LIZGAEIZ, ZOAA v FRIEE ST VLAN O/V— N A A > FIZ72 % FlRE
MREL R0 ET, ZHE, tOX Y NU—T AL o FNT T ANV DAL v F T T4 4V

T4 32768 AR L, — b AA T2 D ATREMEAMEV Z & D3RR T,

BEDOAAL v FTIDa~vr FeFITTLE BEONY I T v T v—bF AL v FEZRET
= F£9, spanning-treevlan vian-idroot primary 72— 3L 27 4 ¥ ab—v gy avw s R
TTIAIN— b AL v T ERELILEELRALRY N7 HEHZEB L Whello ¥ A ME%E
LTS,
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(F&E) R—b+ TSA4F )T 1 DHE

2=y yy—ForarosE |

THFVN— F TN AERET HITIE, ROFIEZFITLET,

FIE

ARV RFERFTIaY

=)

ATy T

enable
51 -

Device> enable

¥itE EXEC E— FE A LET,
RAT—REASLET FEREIN7-8

) .

ATvT2

configureterminal

1 -

Device# configure terminal

Ja—_ ) a7 4 Xal—T g
T— FEIBLET,

ATvT3

spanning-treevlan vlan-id root secondary
[ diameter net-diameter ]
1 -

Device (config) # spanning-tree vlan
20-24 root secondary diameter 4

EEINE VLANOE D Z U — |k
27D X0, THAA AEHRELET,

« vian-id [21%. VLAN ID & 5 Cikhl
ENTE—DVLAN, /A 7 TKX
o -#FE O VLAN, £330 v
~ CTRYI L7z —H D VLAN %5
ETEXET, FHETE DT~
4094 T,

« ({EE) diameter net-diameter (2

X, fEED2OoDOTy RAT—3 g
VTN ADRKRBERRE L E
T, FRETEX2HPHIX2~7TI,

TIA<IN— AL T EREL- L
XLREIURY NU—VEEZFEHALTL
770,

ATv74

end

1

Device (config) # end

¥:#E EXEC £ — FIZEREY £,

(FEE) R—+TSAF)VT4D

=L

axX AE

R—=hTT7A4F VT 4 ZRET DL, ROFIEZFEATLET,
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| R8=v9vy—JoraLngE

FIE

E® K—+r I51+urs0zE [

ARV RFEEETIVa Y

=)

ATy T

enable
B

Device> enable

¥i#E EXEC T=— F&EADIZ L £,
NRAT—REZ AN LET @EREn-8

/E[\) o

ATvT2

configureterminal

1

Device# configure terminal

Juaua—\)L a7 4 FXal— g
T—FzfnL£7,

ATvT3

interface interface-id

1 -

Device (config) # interface
gigabitethernet 1/0/2

BETHA L E—T oA ATEEL, A
VHE—T 2 Af A AT 4 Fa2l—3
v E— REBBLET,

BRRA B —T = A AT, WEAR— K
BLOR— M Fr uimis o2 —7 =
A A (port-channel port-channel-number)
<,

RATvT4

spanning-tree port-priority priority
1 -

Device (config-if) # spanning-tree
port-priority 0

A EB =T 2 ZADR—K FIF7A4FY
TAERELET,

priority [Z#57E T & 2 #PHIL 0~ 240 T,
16 T 2HMLET, 774/ ML 128
T9, AR7MEIZ0, 16, 32, 48, 64,
80, 96, 112, 128, 144, 160, 176,

192, 208, 224, 240 T, T DO
RS SRET, EN/NSWE
E. TIA4F VT o REL 2D ET,

ATy TH

spanning-tree vlan vian-id port-priority
priority
1 -

Device (config-if)# spanning-tree vlan
20-25 port-priority 0

VLAN OR— bk T34 4V T 4 ZRIE
| =

e vian-id [Z1%. VLAN ID & = Cikhl
INZH—DVLAN, A 7 TK
o -#HO VLAN, £330 v
~ CRY S/ —# D VLAN % 5
ETEET, HETE DT~
4094 T4,

« priority |25 E T & &L 0~ 240
T, 163 LET, T 741
128 T, ARIZRMEIZ 0. 16,
32, 48, 64, 80, 96, 112, 128,
144, 160, 176, 192, 208, 224,
240 T, T OMOEITT N THA
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(1EE) /AXIRX+DHFE

2=y yy—ForarosE |

ARV RFERETIVa Y

B8

INFET, HEI/NEVIT L,
AV T 4 BN@EmL 20 £9,

7FA4

ATvT6

end

1

Device (config-if)# end

Bt EXEC £ — RIZER YD £,

(EFE) /SRR LD

=L =

axX A&

INAARANERET DT WOFIREZFETLET,

FIE

ARV RFERFTIaY

=)

ATy T

enable
51 -

Device> enable

¥itE EXEC E— RE A LET,
NAT—READLEST @RS

) .

ATvT2

configureterminal

1

Device# configure terminal

Ja—nR)L a7 4 F¥al— g
T FEIBLET,

ATvT3

interface interface-id

1

Device (config)# interface
gigabitethernet 1/0/1

WRETDHA L HE—T = A AZIEEL, A
VH—T A RX AT 4 Falb—3
vE—RERBLET, A A 02—
Tz A AT, WA - FBLOKR—
F v KV imBiA L H—T = A A

(port-channel port-channel-number) T

TO

ATvT4

spanning-tree cost cost

fil
Device (config-if) # spanning-tree cost
250

A B =T 2 A ADT A NERELE
kR

=T NRE LTSS, A= 7Y
V—lINZAax MNfEHLT, 74U —
FU T AT—NITHA L H—T =
ARAZBINLES, RV X 32 NI
FHEEERLET,

cost DEPHIL 1 ~ 200000000 T9, T
T A MEIFA v H =T 2 A ADRAT 4
THRENSIREL F9,
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| R8=v9vy—JoraLngE
E8) VNDTF (R T514 U708z [

AU RFERET7TIV3 Y B
Z 7 75 | spanning-tree vlan vian-id cost cost VLAN O3 A b &% E LET,
f5l - =T WA LT 6, A=Y
Device (config-if) # spanning-tree vlan| J —|3/ XA 2 A NEfHHL T, 747 —
10,12-15,20 cost 300 F S AT MeF BHA B —T =
A AZBIRLE T, RS2 a2 ME
EMMEEERLET,

e vian-id {Zi%. VLAN ID &5 ikl
SNZHE—DVLAN, A 7 TK
6N -#PHO VLAN, £330 v
~ CTRXYI 57 —# D VLAN % 5
ETEET, fRETE 56T~
4094 T,

« cost DHFPHIL 1 ~ 200000000 T3,

FIT NV MEIFA L HE—T A AD
AT 4 TIHEENSIRAE L E T,

ATw 76 |end HHE EXEC E— RICRED £,
B -

Device (config-if)# end

show spanning-treeinterface interface-id £ EXEC =2~ > RIZ K> TERINLH DI, V7
T v TEERBRIRIED R — M OIEWIZT T, & D TRWEEIL, show running-config #itE
EXEC 22~ FEEH L TREZMRE L T EEW,
~r e 0 — - A —
(EE) VLANDTNA R TZ3A4XF ) T4 DERFE
AA T TIAFVT 4 ZHE LT, AU RTRY AL vFEHIEAX vy TNDAAL v T
B—h A v F L L TERIRSNDREMEZ®DDLZ ENTEET,

)

C¥)  Zoa<wry FOERCIEELTILES Y, B, A vy FOT IV T 4 2EET 5121
spanning-tree vlan vian-id root primary 3 J Of spanning-tree vlan vian-id root secondary 2 = —
SN a7 4 Xalb—varyavy Refds 2 L el £,

VLAN OFT A AT TZAF VT 4 ZFHET DL, ROFINEEZFETLET,
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({£Z) Hello Time M &%

FIE

2=y yy—ForarosE |

ARV RFEEETIVa Y

=)

ATy T

enable
B

Device> enable

¥i#E EXEC T— F&EADIZ L £,
NRAT—REZ AN LEST @EREn-8

/E[\) o

ATvT2

configureterminal

1

Device# configure terminal

Jua—\)L a7 4 Xal— g
T—FzfnL£7,

ATvT3

spanning-treevlan vian-id priority priority

1 -

Device (config) # spanning-tree vlan 20
priority 8192

VLAN ODFNSA AT 54 F VT 4 Z3RE
L/i‘g—o

e vian-id (Zi%. VLAN ID &5 ikl
SNZHE—DVLAN, A 7 TK
Yl 57— 8O VLAN, F720130 v
~ CTRXYI 5 78D VLAN % 5
ECTEET, fRETE LML~
4094 T,

« priority OFiPHIL 0 ~ 61440 T, 4096
FTOWMLES, 774/ ME
32768 T4, BUEA /DI WTE, A
AYFPN—F A vF L LTE
RENDAREMEREL 2 £,

HNIe 774 4V T 1 fHIE 4096,
8192, 12288, 16384, 20480,
24576, 28672, 32768, 36864,
40960, 45056, 49152, 53248,
57344, 61440 TY, ZOMMOfEIE
TRTHERENET,

ATv74

end

1

Device (config-if)# end

HrbE EXEC E— RNIZEREY £9°,

(£Z) Hello Time @

=JL ==

ax AE

Hello Time i3V — F AA v FIZK > TEEA v E—UNAEMK SN TEE INDEROMET

j—o

Hello Time &R E 3 5121, ROFNEEZFEITLET,
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| R8=v9vy—JoraLngE

FIE

23 van oizEEnmozs [

ARV RFEEETIVa Y

=)

ATy T

enable
B

Device> enable

¥i#E EXEC T=— F&EADIZ L £,
NRAT—REZ AN LET @EREn-8

/E[\) o

ATvT2

spanning-tree vlan vian-id hello-time
seconds
1 -

Device (config) # spanning-tree vlan
20-24 hello-time 3

VLAN O hello # 1 L& ELET,
HelloTime {Z/V— F A A v FIT X - T
TEA v — VNS THEE S DI
MoOMETT, oD A vy'—I0%,
AL FNT I T 4T THDHIEEER
LET,

e vian-id [21%. VLAN ID & 5 Cikhl
SNFZHE—DVLAN, A 7 TK
B 5N 7-#PHD VLAN, £7213 0 >
~ CRY) L7z —H D VLAN %5
ETEET, FHETE DT~
4094 T4,

* seconds [ZFEE T AFIFIL 1~ 10
TT, T4 NI2 TT,

ATvT3

end
1 -

Device (config-if)# end

¥ EXEC £ — RIZED £,

({E=) VLAN DX

B JIE B ] OD X TE

VLAN OEREEIER 2R E T 5120%. ROFIEEZEITLET,

FIE

AR NFERERTIVa Y

=)

ATy T

enable
B -

Device> enable

it EXEC E— FE Az LET,
NAT—REZANLET EREN8

) .

ATy T2

configureterminal

1 -

Device# configure terminal

Jua—N) a7 4 FXal— g
T— F&EBHEKBLET,
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(&) VLANDRKRI—T VT 24 LOHRE

2=y yy—ForarosE |

ARV RFERETIVa Y

B8

ATvT3

spanning-tree vlan vlian-id forwar d-time
seconds

1

Device (config) # spanning-tree vlan
20,25 forward-time 18

VLAN ORAERFE 2 5¢0E L £ 3, ikl
IERERX, A= YY) — F—=
T AT—= I BIWRY A= T 2AF— |
METHU—F 4 T AT — MNIBAT
THETIZ, A X —T = A ADFHET
LT,

e vian-id (Zi%. VLAN ID &5 ikl
SNTZHE—DVLAN, A 7 TK
6N -#PHO VLAN, £330 v
~ CTRXYI 57 —# D VLAN % 5
ETEXET, fRETE LTI~
4094 T,

* seconds |ZFRE T & H#EFHIL 4 ~ 30
T9, T 74V MI 15 TT,

ATv74

end

1

Device (config) # end

¥#E EXEC £ — FIZEREY £,

(=) VLAN D& KT —

>
NRY

2N B WN1)

=JL ==

ax AE

VLAN O KT —2 0 T X A LDERET DT, WOEEEZITWET,

FIE

ARV KRFERERETY VY

=)

ATy T

enable
B -

Device> enable

it EXEC E— FE Az LET,
N2AT—REZANLET EREN8

) o

ATy T2

configureterminal

1 -

Device# configure terminal

Ja—)L a7 4 FXal—g
ET— F&ERHEBLET,

ATvT3

spanning-treevlan vian-id max-age seconds

i
Device (config)# spanning-tree vlan 20
max-age 30

VLAN O R — 0 7 B A DEFRE
LET, RR=—U 07 ¥4 LM%, B
23T+ 2 T AL v F N AR
VI — a7 4 Falb— g
A =V EZETTIHET 2T
7,
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| R8=vyvy—JorarnsgE
) sxgzryyrozz |

AV RFERIETIYaY B

e vian-id [21%. VLAN ID % 5 Tkl
SNTZH—DVLAN, /A 7 TKX
5N 7-#PHD VLAN, £7213 0 >
~ CTRY)HiL7z—H D VLAN %5
ETEET, FHETE DML~
4094 T4,

» seconds |ZFRE T & H#EFHIL 6 ~ 40
TY, T 74/ ME20 TT,

ATy 74 |end et EXEC E— RICREY £,
B

Device (config-if)# end

(EE) BERBHIOY FDERTE
R U MEAZEH$25 2L T, BPDUDA—R b A RERETEET,

\)

CE)  ZONRTA—=ZELVEWEICER TS L. (FFIC Rapid PVST+ £ — FC) CPU DO lIRIC
RESHELET, M, ZOEEZEIHRET 2L, By vavitdoTEar—v=rx
EMALHZENTEET, ZOIE, TNV NRETHEATL I EEHERLET,

IR T U P2 ET DI2IE, ROFNEZFET L ET,

FIE
ATV RERETIVa Y B#Y

ATy 7 1|enable FiHE EXEC T— RE AT LE T,
i - NAT—REASNLET (kI
Device> enable ) .

R w 72 | configureterminal Jua—\)ary 7 4X¥al—3gy

Bl T— FEMBLET,

Device# configure terminal

2w 7 3 | spanning-tree transmit hold-count value |1 Fb{E1E3 2 B2 34{E TX 5 BPDU %K

15“ : %ggfé’ L/i ﬁ—o
Device (config) # spanning-tree transmit| value|Z+§TE C& &I 1 ~20 T9,
hold-count 6 _7;77]_}1/ ]\1ﬁﬂi 6 ,G,é.o
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2=y yy—ForarosE |
B <<=vsvv—gnraror=syrogErT—42

AU RFERET7TIV3 Y B

RTwF4|end FitE EXEC £— RIZREY £,
1 -
Device (config) # end

RNNZGY)—=TORaLDEZZ) VI DRERT—
2 R

KA:STPEERT—ARERTT HHOATU K

show spanning-tree active STPT7 VT 4 T A v H—T A AT T B EH % F7

show spanning-tree detail AUE =T oA AEFROFEMY~ Y —Z2R R LET,

show spanning-tree vlan vian-id FEESN7ZVLANDSTP 207 4 ¥ Lb—3 3 UE#RE3

show spanning-tree interface interface-id BeEsnizA v Z—7xcA ADOSTP a7 4 X2 b —3=
RLUET,

show spanning-treeinterfaceinterface-id portfast | f5& S 7=+ o~ # — 7 = A A STP portfast 1f % #= L |

show spanning-tree summary [totals] AHE—=T 2 A AAT— b OV~ —%FERLET, 7
T—hr kI a DT XTOTERRLET,

STP h o %% 7 V732121, clear spanning-tree[interfaceinterface-id] ### EXEC =~ > R
2L ET,

2/N=Hw)—70 Fa)LIZEEY BEMNER

REEIEH I=ZaT7ILEA L

ZOBETHMT S a~ 2 ROERRESTE X OME ko | Command Reference (Catalyst

M. 9300 Series Switches) @ Layer
2/3 Commands] DEZ ML
T &

. Cisco 10S XE Gibraltar 16.12.x (Catalyst9300 R f v F) LA ¥ 223> 744 Xal—>3>v HA K



| R8=v9vy—JoraLngE

ANRZY )= baLO¥EEBRE .

ANy —70 FaJLDEEEFE

ROEKIZL, ZOFY 2—/)LT

T oEED ) U — 2B L OBHEERE R L ET,

I OREIX, FRICHRESNTWRWRY  BAINTY U—RLBEOTXTOY U —RAT

EATE £,

=55 L UOEEDBERE

)1)—=

HRe

HEETR R

Cisco IOS XE Everest
16.5.1a

ANR= T — 7
o kajb

STP 1. v hU—2 ETA—7%F51EL
RN, NRADTLEMEEZERTLILA Y2
YoM hanLTd,

Cisco IOS XE Gibraltar
16.11.1

AR= TV Y —A
VAR A

PR—RENBAN= L TV — L AKX
ADEIN 256 1T FE L,

Cisco Feature Navigator i[5 &, 77 v h 74 —ABILRY 7 b =T A A= DHHR—
MEH % 1% T& £ 9, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [FZ3E] 226 T

7 A LET,
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http://www.cisco.com/go/cfn

ZRX=vgyy—Jorarnge |
B x<-rvrvu—ToraronereE
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=9=
=% =R

%E%ﬁ“f)Jil\-—- ff :/[)__':7EJ F:]‘”/G)dQ

il

e wIILF 2= Y ) — a3 )LORHRESME (29 2—)
« MSTP Ol FIH (30 ~<—)

*« MSTP [Z2WT (30 X—)

« MSTP B L UNMSTP /T A —X DR EN 1 (48 ~X—)

« MSTP (23 2 B01EH (62 =—)

« MSTP OFEREDJERE (62 ~—)

TILF ANZ=Z5Y)— A a)LOFHRSEH

2O EDFNRAL RAER U INTF A= 7YY — (MST) V—2a VICERETAIC
FD2OIZFE L VLAN/A v AXZ v A< By Bllar74¥a2l—vary JEYs
VES. RICARIZRE LTy F8A,

Sy T =V NDOTTENRATE— R RT3 PR BRESE 5121, T3TD VLAN/A
VAR UVAR B TDE) L TR —H L TCWABKLERH D FT, —HLTWARnE, T
RTCDOISG T 4w TN 1ODY 7 ECELESINET,

Per-VLAN Spanning-Tree Plus (PVST+) & MST 7 7 7 f\‘\@ﬁeﬁ\ ¥ 721 Rapid- PVST+ &

MSTZ 70 RO TRr— RT3 U IPHERET 2720121, X TOMSTERA— |
DT T —F 4 T ThRiFUIR D A, Mﬂ77?k®WmXA > 7 J— (IST)
D— FRE A= 7 Y — (CST) DL— K ThHLHHE . MST BERA— MEI 7 +
T—F 47 TT, MSTZ 77 RBPEEDOMST V) —2 3 U BRI THDEA, W
FTHLDOMST V— a2 VI CSTL— hEEDLMNENRSHY | ZOMFTXTD MST U —
Va i, PVST+7 U REFIIEEPVST+H 7 77 RZ@H 3250, MSTZ 77 R
WIZEENDNL— F~ORARRL THMERSY T, 777 FNOT A A% FEIT
BWELRTNERLRWGEELHY £,
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BRORA=VF yy—ForaLoEE |
B vsronwgss

MSTP D #I#9E18

e AA T AK I K 65HD MST A v AZ v A%HHR—FLET, FKED MST A
VAR ALy BT AHEZ: VLAN BUZHIBRIZH D FH A,

« PVST+, Rapid PVST+, BLUMSTP IV AR —FEINFETN, 777 4 7IZTEXHDIE 1
DON— 3 IEITTT (72& 21X, 3TO VLAN TPVST+ 2 FE4T79 5, 7XTD
VLAN T Rapid PVST+ #3479 %, F721L7XTD VLAN TMSTP ZFE(TLET) .

eMST=2 V7 4F¥al—3arDVLAN b T %7 7a baji (VIP) GHEZVR— b
ENFEHA, ZEL, a~r R4 A X —T7 x4 A (CLD) £35S %y hU—2
B hal (SNMP) ' R—h&2E U T, MST Y —Y 3 VDK T /31 AT MST =
Y74 Falb—vary (V—varf, VEVar&FEs, BXOVLAN LA U RAF X
Dy 7) #FETHETDHI LIXAHETT,

e Xy NU—I HEHD) — g NG ET A LR TEETA, 2L, EHLTH
SEFEE DB OEAIE. A4 Y F RLAN ZL—Z £7-13HEL A Y 2 731 ATHA
Befgr ST /NBIR 72 LAN W5 Z &2 L $£9,

e —Va it RIUMST 2y 7 4 Xalb—3 g 0280 1 DEITERO A L 3—THE
BRENET, V=3 DFANRN—IEEANN= YY) —T71m haj) (RSTP) 7V v
vZubanrs—4% =y (BPDU) ZMETIHEELHL TODIMLERH Y 5,
Xy FU—=ZHNOMST Y —2 a2 ORITHIRIZH D FHEAN, £V —T a3 STHEK65D
AR T — A VAR ADIHEYR— N TEET, VLANIZIE, —FEIZ 12D R
Ry TN — AV AB U ADIRENN YK THZENTEET,

MSTP [CDUNT

Z Z Tl&. Multiple Spanning-Tree Protocol (MSTP) (Z- DWW Tt L £9,

TILF RNZ25Y)—JAara)lLDOHRTE

B L NR—D 2 ADTZDICE R A= Y ) —Fa k3L (RSTP) w5~ /1F
A= 7 ) — 71 h=zj)b (MSTP) Tik., #%® VLAN % 7 /v—7ft L CRI L A/R=
TIN— A VAR RISy BT T B ENARET, £< D VLAN 2R — b5 D124
PIRANZ L T ) —f VAL ADEEEHTEET, MSTPIX, 7—% N7 7 4 v 71T
BOWHENRAZRME L, a— KT v 7 EEBL T, 28O VLAN 29K — s T50D\C
WBIRANZ L I ) = A VARG ADEEF ST ZENTEES, MSTP 225 &, 1
ODA L AH A (HEESAR) THEERBEELTHMOA o AX A (HEE/SNR) (TEEL%
F72VWDT, £ hU—=27 D7 4= h LT U ARAELET,

A\

GCE) ~F z2=r 7Y — (MST) FE¥Z IEEE 802.1s fEH#EIZHEML L TV VET,
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| #%ozA =25 vy—TFatraLnkE
wAF 28=v vy —FararogesozEsE |

MSTP #E AT 54, bR OE, LA Y2AL v TF KRy NI—7 DRy I R—
BIXOT 4 AR Ea—va b4 Y~DEATT, MSTPOEAIZLY, —E RT3
F—EICRO N\ HMER Yy N —2 #FEBTEXET,

TNA AN MST E— ROE54, IEEE 802.1w YEfiLod RSTP 23 HENJIZ A R —T LI D 7,
RSTP /%, IEEE 802.1D DHAEIEIEZ B L., /L—F R— FBIMEER— 27+ U —F 4
VAT — MITIERL BITT DRI AN Ry 2 A 212X - T, A= 7Y ) —DE#
A NRN—V 2 AR EBRLET,

MSTP & RSTP %, BEfFD A 2l A ® Multiple Instance STP (MISTP) | 35 X OREFD Cisco
PVST+ & Rapid Per-VLAN Spanning-Tree plux (Rapid PVST+) #fEH LT, A= 7YVJ —
OEWEAZSEL, (F U PFd) IEEES02.1D A/ N= 7 > U —|ZYEHL L /-85 & O FAL A
o s ol DAGUTAY: S

TNA AR 71X, Xy NI =7 DZFDOMOEFFITK L TUIHE—D A= 7Y Y — ) — K
WCRZ, TRTCDOAL v 7 ANRSPE—DT A AID 2L £,

TILF RN ) — O raILDERERHDOITEEIE

« spanning-treemodemst 7' —/ )L a7 4 X2 b— gy a<wy REMA LT, MST
A RX—T T H L RSTP N HEIZ A X —T W72 D £7,

« UplinkFast, BackboneFast, 7 17 2 A% v 7 UplinkFast DFXEDH A KT A AZ2DWTIE,
B EEHEAO® 7 v a v 0#%ET 587 va a2 ML TLES 0,

« T AZAPMSTE— FOBEIT, A~AI A MEOFHRIZ, rr 732 ax MR (32
By b)) BMEHSNET, ro 2 SR a X FEHRGATIEH, RONZ a2 MERYR—

FENET,
EE AR X ME
10 Mb/s 2,000,000
100 Mb/s 200,000
1 Gb/s 20,000
10 Gb/s 2,000
100 Gb/s 200

I— bk XA Y FDETE

AA v FNE, AR TV Y=V AEZ U AEZVLAN I V=T <o B 7 U THERF L E 97,
KA VAB RN, AA Y TF T ITAF VT A EAL YT OMACT RUVANLIRDT /A A
ID 2SRSEAHT BIET, VLAN 7 V=T ORRIT, B/hDT A3 21D ZFFOAA v F i3 b—
hRA v FIZ720 £97,
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B vsru—vay

MST!)—o 3

BRORA=VF yy—ForaLoEE |

AL T HN—FELTERETDHEEIL, A v TFRHEESNTANR=Z TV Y —f VA
ADN—K AL v FIZRDEINC, AL v TFTI7A4F VT 4 %7 7 4/V ME (32768) D3
LMSWVEIZAERE LET, Zoavwr ReEANTLE, AL vFiE, b—hF AL v TFDR
AF TIAFVT 4 2R LET, HEV AT LAID OV R— DD, A v FIFEES
NicA VAR RZONT, BEOT TAF VT 4 %24576 1R ELET (ZDOEIZL - T,
DAL v FPRESNTIZ AR TV )= f VAL AD— N2 DEHR)

BEINEA VAL L ADNL— K AL v, 24576 1 0T-72 WAL v F T IV F 4 NF%
EINTWDIEAIR, A vy TFIEHEOTIAF VT 4 2HR/INDAA v F T I7A4F VT 4 LD
4096 72 /NS UVMEICERE L ET (4096 1X4 € b AL v F FI7A4F VT 4 O FALE > D
fETH, FEMCONTIX, 7Y v VID, AA v TFFIT7A4 4V T 1, BEOJLIEY A7 A1ID)
EZBLTLLEE, 7V oV ID, A A TT7A4F VT 4, BIXOYLREV AT AID (4

)

Fv NU—7 BIZHEEV AT AID # YR — b DAL v F LHR— K LRNOAAL v FRNRE
THHEET, JEREV AT AID ZV R — b T DAL v TFWR— NAAL T D 2 EIXIEED
DEFA, IEVATAIDIZEST, BY 7 N =T BB T 285 AA v TFOT T4 4V
T4 X0 VLAN BEENRELRLHT-NC, ZAA v F I3V T 4 flEREIR L E7,

BANRZU T Y f VAE L AD— kN AL v FNE, Ny TRy AL v FEITT 4 A
N EPa—say A4 v FICTAHBERHDET, TIER AL vFE AR TV ) —D
TIAL~Y = R ELTRELADTIREEN,

LA ¥ 2%y NU—7DHEE (F0, LA Y¥2xy NIV —7 LOEED2 SO RAT—
VarBlORRAL v FRy TN BEET AL, diameter ¥— U — FEBELET
(MST A ' AZ 20 DGEDOHRERT) . *y NIV —7 OEREEZRET S L., ZOEED
Fv U — 7T hello # A A, BRBIBIERERE], B ORKRZ—V 07 XA LB AL v F
DHEMICRET 20T, ar "=V AOPT R’ 2 KIRIZFAEMH CE £9, hdlo¥—7—
REFEHAL T, BHEIWICFHE IS hello ¥ A 2% EEEXTEET,

~

-~

AL o FHMSTA v AZ L AIMAZSHEDICE, RUMST2 7 4 KX b—y g UFRE
HALTHFEDRNWE AL v T ERETHHLENH Y F9, [F U MSTRE DA A A
FOEEVICE>TMST Y —2 3 UIMERRESNET,

MSTREIZ LY, BT NAANETLEMST U —V a3 UAKIE ST, ZOREICIE, fEig
DA, N— 3 %R MSTVLAN & A LV AX L ADE| D YTy INEFENET, O
HCMSTY —Va VOREFRETHZEICEY, V—Va o7 f 2AEFELET, MST
AVAFVAIVLAN <~y B 7L, V=V a a2 BELT, VEYa v HFaRET
FET, FIAEEFICONTIE, BEEHIER O IMST U — a3 VBREDRE & MSTP OA % —7
Mby V7% 270y LET,

V=Y a2l A—OMST 2> 7 4 X al—ralrafFolz 1 DEIFEED A L3030
P, BT, FAVNE, RSTPV U vy e harsy—4 2=y | (BPDU) ZAELT
EHVENRHYET, Xy bT—ZHNOMST V—a U OBICHIRIZSH 0 FHAD, &V —
TaERKES DAR=Z TV )= f VARB A R— FTEET, A AX AT, 0

. Cisco 10S XE Gibraltar 16.12.x (Catalyst9300 R f v F) LA ¥ 223> 744 Xal—>3>v HA K



| #%D0RA =25 V- TAraLnEE
Internal Spanning Tree (IST) . Common and Internal Spanning Tree (CIST) . 3 & U*Common Spanning Tree (CST) .

~ 4094 OFPHOALE DOF S T TE £4, VLAN 2L, —FEIZ1 DDA = 7Y ) — A
VAR UVADRIREIN Y TCHI ENTEET,

Internal Spanning Tree (IST) . Common and Internal Spanning Tree
(CIST) . & & UCommon Spanning Tree (CST)

FTRTCODANR= T Y — A AR ADPHNE LTV D PVST+ 38 L O Rapid PVST+ & 13872
D, MSTPIIWRD 2 ODH A T DANR= T ) —Z i L TRFEFL TV ET,

« Internal Spanning-Tree (IST) (X, 1 2O MST Y —L a VW THETH A=Y —T
j—O

£ MST U— 3 »NO MSTP 1T AR T ) — f VAR ARHER L CE
T AAZRAONL, V=" a VOREKIe A VAKX AT, IST LI TWET, £
DT _T D MSTILITIE. 1~ 4094 DFEZ0MT = £3,

IST/Z. BPDU 2 (23T AM—DANR= TV — 4 U AZ U ATT, DA =7
Y —DOIERITT T, MSTPBPDUWNIZH 7B/ ENTWDHM L a— RIS T
WEF, MSTPBPDU |ZT RTDA L AE L ADEREAEET HD T, EEDOANSR= T
V= VAR AR — T DA NS BPDU O & KIgICHED T& £,

F—U—a v WNOMSTA VAZ LA TTRTC, ML halr Z2f~—%E1LFET
B, ZEMST AV AX L AIMBD AR Y T A—4% (Jb—k AA vF ID, /L— k /¥
A AR RRE) ZREOTWET, 774/ FTiE, TXTO VLAN N ISTIZEID 4T H
j/b\i—gﬂo

MSTIHZ Y —V g e —h LT3, &2V —Var ABLONY —2 3 U BAHAERE
HENTHTH, V=3 ADOMSTILHIZ, U—23 2 B MSTI L ITIETELEH A,

Common and Internal Spanning-Tree (CIST) (X, % MST U — a3 WO IST &, MST U —
VarBrOv oI A= 7Y ) —Z R T 5 Common Spanning-Tree (CST) @
%E\Tj_o

125D =Y arWTHEINZAR= TV U —E, AL vTF KRRAAL 2R EHEET
%5 CST DH 7Y U —L A& E$, CIST 1%, IEEE 802.1w. IEEE 802.1s. 3 X (VIEEE
802 IDHEHEL VR — T DAL v FRTCEITINDAN= TV Y =T TY ZAIZL-
TR ENET, MST U —a N CISTIE, U—a 40 CST L[RILTY,

RILF RANZTY)—D)—2 3 VROENME

ISTIZ1 oDV —2a VNOTRTHD MSTP A1 v F 28 LET, IST BNIUR$ % &, IST
D— MECIST Y —Ya i b— M ET, UL, V—"a PINTRB/MIDT A
ZID, BELOCIST b— MIXTH/RNAT R NERFOAAL v FTH, Ry bT— 7 (ZHIEN 1
DOLN72WGEE, CIST Y —Y aF 1 b— MICIST b— MMZb 70 F£9, CIST/L— R U —
TarvOINRIH LG, V—a LV OEFIIALET D MSTP A1 v F D 123 CIST U —
CaFf—hELTERENET,
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BEORA=2 T vY—Forarnge |

B <721z vi—ou—varmons

MSTP A A > FIXHHULRFZ, BH A CISTONL— MBI CIST Y —Ya v — K ThD
Tl uETRETHIED, CISTL—hECISTU =Y a3 )b )b— h~D/RA 3 A RN TRLE

IZRESNTEBPDUZERFE LET, A v FIEELITMSTA Y AX U AT XCHHE L.,
HENRZNOLTRXRTOA L AF L ADN— " THDHETELET, AL vFiL, A— FHICH
FERFESNTODHDO XY B MST b— MMEHR (KW T 31 A ID, KV IR R R L)
BE LA, CISTYV—Ya b A n— e LTOEEABELET,

U—a s Zid, b2 o7 V=Y a U REEN T, ZRFNICHME O CIST V) —
TaT A= IEREENDLZENRHD ET, AL v FIE, BUNOISTHEREZET L. H
BTV =g U EBIBLT, EOCISTY —2a T — bR EGENTVWAHF LN U —
Ca A LET, BEOCIST Y —YaF A b— hBREENTOWDILUNDOY T Y —T g
I, TTHEZAM L E T,

WIREMEDOT-0I121E, MSTVU —Ya NOTRXTOAAL »FMNELCCISTY —¥ 3 L b—
b%%mﬁémﬁﬁ WEF, HFEDOCIST UV — a3 F L b— MR T D548, FO U —
g VNI %ézo®x4y%m\1o@MM%yﬂ&yxmﬂﬁéﬁwhwﬁﬁwg%ﬁ
HEgEd,

TILF RNZUGY1)—D)—2 3 UEOEE

IEEE 802.1s ) FR:E

Fy N =T NI DY —2 a » £72IXIEEES02. IDYEHLD L T — A A v FBRMEL T
HEE. MSTPIZ, * v hU—=ZHNDOFTRTOMSTY =V a2 2T _XTDOLH—STP A A v
FINDH7 D CST AR U CHERF L £97, MSTIHIX, U —Y a3 v OERICH D IST LHlAGD S
D, CSTIZ7 0 £,

ISTIZ, V—"a vINOTXTOMSTP AL v F IR L, AL vF K RAAL U 2REEET
HCISTOH 7YY —L LTCRRSNET, 7V =D)L — MNICISTY —T a7/ b— |
T9, MSTU—Va i, BET D STP AA v FOMST U —V a U BIIRAEA A v F & L
TR snx4,

BPDU #EZET 2D, CSTA VAHX VAT T, MSTA v AHX LV ATEHD A=
7> ) —1fE#% BPDU IZBIML T, RAN— A v F LBE L, BEHRANR= TV Y —
MR EHELET, L -> 7T, BPDUGEICEE T D A= 7Y ) — 3T 2 —4 (hello
ZA L, HRIEREHE, %k1~9y7&4A WKKRB Y T HD o b2 ) &, CSTA VAZ A
P TRESNETH., ZOEBIITXTOMSTA v AZ AR PET, A=Y Y —
RN =aV e %@¢6A7% 2 (AA v FFI7A4FVT 4, A"— b VLAN 2 A b F— |k
VLAN 77 A AV T 4 728) 1F, CSTA LV AZ U AL MSTA UV AX U ADW S THETEE
7

MSTP %A » Fi%. »3— 3 > 3RSTP BPDU % 7213 IEEE 802.1D STPBPDU Z{fE /I LT, L &
2 — IEEE 802.1D T /3 A X & i@fE L£9, MSTP A1 v F|%. MSTP BPDU % {# i L T MSTP
FNAALBELET,

VAT DFATERERECH A SN D O MSTaLHANL, —EONE T A —F £V —
TarvNNTGA—FEHEINTDHIO Wﬁéhibto_h%@ﬂ7f XX, Xy hU—I 4
RIZEHE L TWAAE T A —Z LW, MST Y —2 a3 VINTOLEENH Y £3, CIST IZ
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| #%ozA=2Fyy—ForaroEe
wrFzizvrvy—oy—varod |

Xy NT—=I BERE@REST DANR=Z TV — AV AB L ADTe, CIST 78T A—F DI,
WEMER 10U — 2 a T /VE 1 Tldle < SMNEBERT 723 L BT,

sCISTV—NiE, Xy N~V BEREWET D2 —BDOA VAT L ADTZDDN— K AL v
%‘(\\—é—()

¢ CIST#MEf/L— bk 282 =2 A ML, CIST/V— hETOa A FTY, ZD= A MIMST M85
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BEMT /N1 A1E, RSTPBPDUDEE 7 7 7 %% E L CLRIOIRELZZ T ANE T, BEA v
T—YHNOR—F g— %, FiZb— b A= MIRESNET,

RSTPIZIIERBI D M AR e PZEH @A (TCN) BPDUIEH Y 8 A, TCTZ T 7 MER SN T, TC
MWRENET, 7272 L, IEEE802.1D 7 /31 A & O FHEMMEZRHSTZ0DIZ, RSTP 7731 2
/X TCN BPDU QML & Ak 21T W F 77,

T T ORI A T—=TFT 47 7T, BEAR— DO AT — Mo THRE
IhET,

EEJYyy o Foral T—42 2=y MEROWIE

— MIBEREFEIN TS L— MERIL Y HLEMLOL— MEHR UNEZWT A 2 ID, KW
RAAA KRR E) ZR— FOZITED &, RSTPIZEHER A LE T, N— F2FH L L—
M AR— e LTHEINTGRIRENA & RSTP ITHHEIMICF DT X TOR— N FRHE L
F7,
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BRORA=VF yy—ForaLoEE |

B reovovgnrans—4 2=y rEgORE

ZIEL7-BPDU N, BT T UV NHEESN TS RSTPBPDU Th LS. T /31 A LZDfh
TRTOR— FRFELENTOHLAEA v E—T%1%(E LE$, BPDU A IEEES02.1D BPDU
DYE . THAARAIIRE T 7 7 2R ERTTIT, ZTOR— FNOIREREY A ~—ZiL#) L E T,
L= R—=FTIE, 74T =T 4 7 AT — MIBITT 572010, 25 DR R IE R
DHEL 720 F9,

R— N TENOBFHRNZIEESNTZTZOIL, FOR— BNy 7T v 7 R— M ERIIAER—
W56, RSTPIZZ DR — 270 yF U 27— MIREL, ABEA vE—VIIEREL
Tt A, DPIL, BREBIEY A ~—NRNTHET, L7 7 7 2% E L TBPDU % i%4(5 Lk
. RSB Y A ~— DRI, R—MNIT7+T—FT 47 AT —MIBITLET,

TREIYyo FOorall T—42 1=y MEROWIE

rRASHOZEE

FBER— bOEE|ZF D> TFABPDU (FOFR— MIBEFEIN TWAELD KEWTF A R
ID, BWRRa R R l) ZEER— IRZELERE. TOREER— MIEZEBICEEDOH
HOBERTISELET,

ZITIE, A=Y — AR a COEELERIZ-OWT, RSTP & IEEE 802.1D OFHIE % 7
Eﬂ L\iﬁ—o

s fRHY  IEEE802.1D CTiX, FD LI R7ayXx > T AT — e T4 T —T 47 AT — |
EDOMDOBATTYH FARBPOERENRHEAELET 23, RSTP ThARTOEENEAT HD
X, 7y X T AT — 0BT T —T 47 AT — MIBTTAHE7TTT (b
AR YOEL LR INDDI, P ENT 2556720 TT) , =y Y AR— MBI
HAT— NEHX, TC OJFRKIZ/ Y £ A, RSTP 7341 AiE, TC 2T 5 L, TCN
EZELER— 2R, =y VUSADOTXTOR— M THEELIEEREZHIRL T,

« J#%0 : IEEE 802.1D /X TCN BPDU ZfEH L £ 325, RSTPIIfEMH LE A, 7272 L. IEEE
802.1D & DA HEIEMEZ RO 7- 51T, RSTP 731 AL TCNBPDU DAL & AR 24T
To

« TeFR : RSTP 7 /34 A%, $EEAR— F TIEEE 802.1D 7 /34 A7 5 TCN # vt — T %545
L7=84. TCA By FA3a%E S 7= IEEE 802.1D = 7 ¢ ¥ = L—3 3 . BPDU TIH&
LEd, 7272 0L, IEEE 802.1D 7 /A RIZHEfE S v7c/b— hAR— b C TC R # A ~—
(IEEE802.1D D hARu VEHR X A ~—L[EL) W7 7T 47 THV, TCA E > MRHEE
SNmary7 ¥ ab—3 3y BPDUBEEINTSGE, TCRHZA~—13V vy b
nNE9,

Z OMLERIE, TEEE802.1D T /3 A A& VAR — v 5 HITOAHMIE L X FEJ, RSTPBPDU
X TCA By FBRREINLTWVERA,

« 5#& : RSTP 7 /34 A%, DP £7213/b— FAR— R 2 LTHIDT A 2005 TC A v &—
CEZETOLE, Ty TUANOTRTODP, BLUONL—FKR—b (TCAvE—T%%(E
L7eAR— FZBRL) ICEEEZERELET, 75 AL D X 5 72T _TOR— b TTC-while
AA<—%BIMB L., TOR—FTEH LEERZEELET,
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| #%ozA =25 vy—TFatraLnkE
Forarkirroex [l

o« 7’11 b I )LDAT : IEEE802.1D T /34 A & O AL B HEZ {27~ RSTPIXIEEE802.1D
a7 X2 lb—3 3 BPDU B LTCN BPDU & 7R — FHEN. THEICG L TEELE
j—o

R— IR EN D &, BITEIESY A ~—2Bt &S (RSTP BPDU N AE & 15 K
e Z45E) . RSTPBPDU ’NEEENFET, ZOXA~—WNT 7T 47 ThHDHM., T
A ZFFOR—FTCZELEZTRTCOBPDUARIREL, Fu haL ¥4 FEHEHE L E9,

TN AEHR— N OBATIERIE X A ~—23i | L72%(Z I[EEE 802.1D BPDU # %18 L 7= %
A+ IEEE 802.1D 7 /34 A|ZHEf: ST\ % E487E L. IEEE 802.1D BPDU & A O fifi F % [
WBLET, 7272 L. RSTPT /34 A3 15D — k CTIEEE802.1DBPDU % f# i L T\ C,
H A ~—Nili T L7212 RSTP BPDU %5 L7236, # A ~—0FHilE#E L, DR — K
C RSTP BPDU O A3 BRAG SV E T,

JOraLETITOER

MSTP 238 L T\ 57 /3 A AL, IEEE 802.1D #EJLo> L A o —F /S A L OFFAIER % 7 §E
T DHBAR DT 0 N aVBITA D= ALY R—F LET, ZOT A A, LA —
IEEE802.1D 2> 7 4 ¥ 2L —1 3 BPDU (71 ha b=V g UN0ICRESNLTWD
BPDU) #2545 L., £DHR— h ETIXIEEES02.IDBPDU DA% XE LEd, £7-. MSTP
FNA A%, LAY —BPDU, DU — g SCEEEAT 5TV AHMSTBPDU (X—2 g >
3) . £/IERSTBPDU (N—T 3 22) Z2%ETHZLIZE-T, A=Y —Va VOER
WNE L WD Z s TcE £,

7272 L. 7734 AV IEEE 802.1D BPDU #5215 L CW e WA X, HEIYIZ MSTP E— RIZR
DEFAL, THELTV—AAL v TFPIRET NA ZATRWIRD , LT —AAL v FRNY 7
HHIBRS L= E D MR TE W T, £, BT 27 3 ANRY —V a3 VITMAL
TWBE, TAL RIAR— MIEROZEE ZH 0 Y ThRITA2EE1/H 0 7,

TILF RN — T rallDTFI+IL FDETE

RKE:MSTPDT 7+ L bERE

HEHE FIHIFEE

A= ) — F— K

FRA AT FTAF VT 4 (CIST R— F Z & ITHREAHE) 32768

ANR= TV ) —R_R— b FF7A4F VT 1 (CIST AR— ~HNL TRRE [ 128

fE)

ANR= 7Y ) — R— bk 3 Ak (CIST AR— h HANL CTREE A 6E)

hello % A A

S5 2 AL R ]
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wHORNA=VF vy—Foraroge |
B wsressumste (S x—snmESE

HEHE FTIHIEERE
ERT—0 T 2 AL 20 #
KRBT o b 20Ky

MSTP £ KX U MSTP /X5 A — A DEREH %

ZZ Tk, MSTP BLYMSTP /8T A —H DR EIZOWTHH L £,

TILF ANZG ) — =D 3 UBFEDIREENILF RIN=25
Yyiy—ZJakrallnA4 x2—TILE

2L EDAAL v FEFUEMST Y —Y a VIERET AITIE, £D2 DD AA v F|Z[F U VLAN/
A VAR VALY FLar74Xal— gy VEYa v EE RUAHTIEZETL
RITUR e 0 FH A,

U—a i02id, MSTRENF —THDH, 12U EDA L R—%2FD5H T ENTEXET, KA
V' 3—"TL, RSTPBPDU #MLH CTX 2 MENHV T, Fv hT—TNOMST Y —2 3 D
BICHIBIZH D EHAN, KV —Va VNIEKRGS DAR=Z L TV — f VAR ADIREY
R— FTEXFT, VLANIZIE, —JEITLI ODANRN= TV Y — L VAR ADOIRE Y KT A

ZERTEET,

FIE
ARV REEFT7TIVa Y EL:Y

AT 71 |enable FHE EXEC E— A AT LET,
i NATU—REANLET (FERShi
Device> enable BE) .

5w 72 |configureterminal Ja—r\)Lary7 4 FXal—a
. T— FEMBLET,
Device# configure terminal

R w73 |spanning-tree mst configuration MSTa 7 4FXal—iarF— K%
{;[J : F’ﬂﬁébi—a«o
Device (config) # spanning-tree mst
configuration

R w74 |instanceinstance-id vlan vian-range VLAN % MSTI 2~ v 7 LET,
i « instance-id |25 E T & 2 #uPHIE
Device (config-mst) # instance 1 vlan ~ 4094 Tfjfo
10-20
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| #%D0RA =25 V- TAraLnEE
RIVFRNRZVT VY= Y—DavBREDPEELIILF RNV Y—TFataLoAr—T Lk .

AU RFERRETIVa Y BHY
« vlan vian-range |Z#5 & C & 5 il
1%, 1~ 4094 T,

VLAN % MSTILIZ~ v 7 5%
A, vy EUTEENESh, av
> RICHEE L7= VLAN 1%, LLRT
<~y B 7 L7 VLANIZIBIE N
L0, FIMDHIBRESNET,

VLAN O#iPHAfEET HITiE, A 7
YEMEHALET, =& x2IE instance 1
vlan 1-63 Tl%. VLAN 1 ~ 63 7% MSTI
LiIZ=y 7 EaNnET,

VLAN %312 L CHRET 2% 813, 7
v EMEHLET, 72 &z instance
1vlan 10,20,30 L f5ET 5 &, VLAN
10, 20, 30 XMST A » AFX A 11Z
~ v BT ENET,

25w 75 |namename AT 4F¥alb—va AEEELE
- o name LTFHNDE R DR S 1332 3
e . . FTTHY, KXFE/NLFRXBE N
evice (config-mst) # name regionl

£75

AFw 6 |revison verson REVEYa v FEEafELET, &
i - FETE HHIHIL 0~ 65535 T,
Device (config-mst) # revision 1

AT w71 |show pending REFOREEF R L, RELHRL
1 - E
Device (config-mst) # show pending

ATy T8 |exit TRCOELEEEZHEHL, Fr—r3L 2
e Y74 F¥alb—rarE—FICRY £
Device (config-mst) # exit R

A7 79 |spanning-tree mode mst MSTP % A % —7/MZ L%£d, RSTP %
Bl - A =TI D ET

Device (config) # spanning-tree mode | A/ X= /W — F— NZEHI 3
mst LT RCOAN=Z TV Y — (R
2 AFZLHIDE— R Th 572051k
L. HLWE— N THEET DT,
N7 Ty 7 Pl S D REMEDY &
VET,
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(BE) L— TS RDEE

BRORA=VF yy—ForaLoEE |

ARV FFEREETIVa Yy

S

MSTP & PVST+ £ 72X MSTP & Rapid
PVST+ Z [RIRFICEITT 5 Z LT TE £
A,

ATy 710

end

51

Device (config) # end

HebE EXEC B— RICEY 7,

(ER) W—brTNARADEETE

N— " TNA RERET DI, ROFIEZEITLET,

1R BRI

sMST B, TNA ATHEINTANNIR S TVBERERHY 7,
HEINTEMSTA L AZ L AID HIEETAVLERH Y 3,

FIE

ARV KRFERRETY Va3 Y

E:g)

ATy T

enable
1 -

Device> enable

it EXEC E— FE Az LET,
NAT—REZANLET EREN8

) .

ATy T2

configureterminal

1 -

Device# configure terminal

Ja—)L a7 4 FXal—g
ET— F&ERHEBLET,

ATvT3

spanning-tree mst instance-id root
primary
i :

Device (config) # spanning-tree mst 0
root primary

TNA A% — R T NRARELTHEL
i‘a‘o

instance-id 1Zid, H—DA LV AHX A,
INA T U TREILNTZ# DA A K
A, FREA o~ TREIGN DA
VAR UARBECEET, HHETED
DAL 0 ~ 4094 T,

ATv74

end

1 -

Device (config) # end

HebE EXEC B— RICEY 7,
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| #%ozA=2Fyy—ForaroEe
B whrsui—r7nszose |

(ER) EHh2F)IL—bTNARXDEE

WEV AT LAID 2V R— T H5T A, Rt oV L—h e LTRETDHA., T35 A
TIAF VT 41XT 7 40 ME (32768) 75 28672 IEIEESNE T, YT A~ L— TN
A ZATREENEA LG AIEL, ZOT A ABEEA Y AX LV AD)— 8T /34 A7 5 Al HE
WERBHY F9, ZZTEH, TOMDOFR Y NT—TFTRA RN, TTHNV DT NA AT T A%
U7 4 D32768 % H L TWAH DT /— F T /3 A7 5 AIREMEMEN 2 & A FifE & 7> T
WET,

ZDaxy REEEOT SA R L TEITTH L, HERONYy 7T v T N— b TN, Rk
ETX E 9, spanning-treemst instance-idroot primary 72— 3L 2327 4 ¥ a L—v 3 3
YURTTIASTIN—= I TS RAERE LT L E LUy b —7 ERB I W hello # A
MMEZFEHL T EEWN,

A FV = F TN AERET DR, ROFIEZFITLET,

1R B
cMST ¥, TA ATHEINTANI > TWALENRH Y F9,
FEEEINTMST A v AZAZ A ID HHETALERH Y 3,

FE
ATV FERET7IVa Y By
A5 71 |enable ¥EHE EXEC E— RZ2HIC LT,
{5 NAT—REANLET (EREN=H
Device> enable /Er\) 5
Z 5 2 | configure terminal Jua—N\)aryZ 4 Xal— g
i - T— REHBELET,
Device# configure terminal
R T w 7 3 | spanning-tree mst instance-id root FNRA R BB LAY )— TR, R L
secondary LCHERELET,
i - instance-id (2 (%, B0 L RAZ LR,
Device (config) # spanning-tree mst 0 oNA T VTIXJE)J %ﬂf:%ﬁ@/f VAK
Toot secondary A, ETEA L~ TR Bl A
VAR UARBETCEET, HHETED
FPAIL 0 ~ 4094 T,
AFw 74| end ke EXEC B— RIZR Y £7°,
1 -
Device (config) # end
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#HEORK=2 G vy—ForarogE |
B s #—rI5q1rv708%

(EE) R—+rTS3A4F T 1 DEE

N—TWRAELIZSE, MSTPIZAR— 774 4A VT o2 EH LT, 74V —FT 4T AT —
MZFTBHA L F—T A ZAEBRIRLET, RUNSBRINDA VX —T = A AEEHNT T A
FUT 4B UNSWEE) 2510 4T, RZBICBRIRENDA V¥ —T = A ATERNT T A 4
U7 4 (FWHEE) 2H0 Y THZENTEET, TRTOA X —T oA RZRLCTTA
VT AENGZ 5N TWBEA, MSTPIEA v 4 —T = A ZAFRENHR/NDA 2 —T =1 A
BT T—T 4T AT — NI, O X —T A AT av 7 LET,

N

GE)  THRAANARAL T AKX v 7 DAL X—D4A, spanning-tree mst[instance-id] port-priority
priority f > X —7 2 A a7 4 Falb— gy avwr ROMRDYI|Z, spanning-tree
mstfinstance-id] costcost f > F —7 = A A AT 4 Xal—ary avry REHL, 74
T—FT 4 AT — MITHR— NIRRT OMLERH D T, RPITERSEZ0A— M
IE, K0/ a X MEZEID YT, RBRICBIRSEZVWA— ML, K REVWa X MEE
HOETHZENTEET,

=T TAF VT 4 ZRET DT, ROFNEEFATLET,

1R BRI
*MST 73, T/A ATHESNTAHINI > TWDOLRERDH Y 7,
cHRESNIEMSTA VAL U AID EHEASNDA V4 —T oA AHITRT2LER’H Y &

j—o

Fig
AU RFERET7TIVa Y B#

A5 71 |enable Rt EXEC E— R HC L FE T,
1 - INAT—REATILET (RS
Device> enable &) .

AT w 72 | configureterminal Jau—)LarJ 4 Xal—gy
i - F— REBIHBLET,
Device# configure terminal

25 73 | interfaceinterface-id WEF DA LS —T o AL, A
%l - VH—T A A AT 4 Falb—3
Device (config) # interface - 43*—]€%Eﬁﬁﬁél/§iifo
gigabitethernet 1/0/1

AT 7 4 | panning-treemst instance-id port-priority | ;)K— ~ ¥ 5 4 4V F 4 2R ELE T,
priority

. Cisco 10S XE Gibraltar 16.12.x (Catalyst9300 R f v F) LA ¥ 223> 744 Xal—>3>v HA K



| #%ozA =25 vy—TFatraLnkE

& ~<zazrozz

AU RFERETOVa Y

B8

1

Device (config-if)# spanning-tree mst

s instance-id (21X, H—DA AKX
A A7 TR LN FFH O A

0 port-priority 64 VAR UA . FETEH L~ TS
Niz—HDA LV AZ L AZIRETE
F9, FEE T HHPHIT 0 ~ 4094
‘/C:“g‘o

« priority fEDOFIFHIL 0 ~ 240 T, 16
TOWMLET, 774+ /V MBI
128 T, fH /NS WIEE, 7T A4
AV T o BNEL< R0 ET,

i FTREZR I, 0. 16, 32, 48,
64, 80, 96, 112, 128, 144, 160,
176, 192, 208, 224, 240 7=\ C
T, ZOMOMEITT XTSI
7T

end HifE EXEC E— RICREY 9,

1 -

Device (config-if) # end

ATy Th

show spanning-treemst inter faceinterface-id ##£ EXEC = v o R CIEFHAR R EN D DI, A—
ERY 77y TEMERTRROREIZH 25BITRONET, £ 5 TRV, show
running-config interface ###% EXEC =~ > &2 L TRIEAZMR L T 2 &0,

INAOR MDERTE

MSTP/RZ 2 A FDF 7 /L Mlld, A v Z—T =2 ZADATFT 4 THEICESEET, L—7
NRALUZSA, MSTPIZ2 A RE2AHLC, 7479 —TFT 4 V7 AT —MNITEHA 04 —T =
AAEEIRLET, BRUNTBRIRSND A U F—T = A ATFKR a2 MEEZEID YT, KEIC
BIRENDA FZ—T 2 A RTFE NI A MEZEID Y THZ ENTEET, T 3THOA
H—T 2 A AZF LA MERGZ 5N TWDEEA. MSTPIEZA v 4 —7 = A ZAFKSIHR/ND
A VB =T 2 A AT 4T =T 47 AT —RMNIL, OS> X —Tx2A ZA%T a7 LE
7

N2 A NERETDICE. ROFIEEFEITLET,

(EE)

bR RIS
*MST 23, TA A THESHLTHDNI R > TV DHRERDH Y £,

cHEINTEMSTA LV AX L AID EfEHENDA VX —T =2 ALBETIMLERHY F
KR
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(FE) /SRR FOBETE

FIE

BRORA=VF yy—ForaLoEE |

ARV RFEEETIVa Y

=)

ATy T

enable
B

Device> enable

¥i#E EXEC T— F&EADIZ L £,
NRAT—REZ AN LEST @EREn-8

/E[\) o

ATvT2

configureterminal

1

Device# configure terminal

Jua—\)L a7 4 Xal— g
T—FzfnL£7,

ATvT3

interface interface-id

1 -

Device (config)# interface
gigabitethernet 1/0/1

BETHAN L E—T oA ATEEL, A
VHE—T 2 Af A AT 4 Fa2l—3
vE—RERGLET, A A 2 —
T A AL, WER— R ER— T F ¥
FIVEHERA B —T 2 A ARH Y F7,
BETEDR— M F v RVO&EHIT1~
48 T,

ATvT4

spanning-tree mst instance-id cost cost

1 -

Device (config-if)# spanning-tree mst
0 cost 17031970

IARERELET,

=T DR LT A MSTP [/3 A
AR NEHEPALT, 7+ T—T 4
AT —MITDHA VA —T = A ZAEER
L4, WSR2 a2 MIE#EEEE
#FLET,

s ingtance-idiZi%, H—DA AKX

A NA T TREI L&D A
VAR A, FEE o~ TRUS
Nlr—HDOA L AZ L AEEETX
£9, FEETE HHPHIL 0 ~ 4094
<7,

- cost DFIFHIL 1 ~ 200000000 T,
FI7H)V MBIZA VE—T 2 A AD
AF 4 THRENSIRAELE T,

ATy Th

end

1 -

Device (config-if) # end

FrtE EXEC £— RICEY £,

show spanning-tree mst interface interface-id §## EXEC =~ > FIZ X > TR RINDHDIL, U
VI T y TEERTREIRIED R — F OIERZ T T, £ 9 TRWEAIEL, showrunning-config £f
HEEXEC 2~y REMH L TRELZHRL T EIW,
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| #%ozA=2Fyy—ForaroEe
EwB 712 75140 708% ]

= — N O — = =
(EE) TN AR TS53AF )T 1 DEHRTE
FRAADTTAFT VT A HZEFTTHE, AZLURT RV AL vFERIFAZ Y THNDAAL v
FTHINCERSRLS, V= AL v F L L TCERINDAEMENEL Y 97,

)

GE) Zoa<wr FOERIFERLTIEIVY, BHEOR Yy hT—275ETIX, spanning-tree mst
instance-id root primary 3 & O spanning-tree mst instance-id root secondary 7' =2 —/ 3L a7 ¢
Fal—varavwr ReALT, 7 A&V — FEZEFED A F Y V=T ALREL
THETLZLEZBBOLET., Zhooavy RPEELRWERICOBRT ASA AT T A 4
VT4 2 EETLOIMERHY £,

TNARTTAFT VT 4 ZRET DITIE, ROFIHZFEITLET,

IR B
sMST B, TNA ATHEINTAINNIR > TWVERERHY 7,
cfEHTAESINTMST A L AZAZ L ZID bIERTALERH Y £,

FIE
ARV KRFERERETY VY B#Y

AT w1 |enable FiHE EXEC £ — FEHMT L ETS,
fi NAT—=REANLET EREnis
Device> enable /Er\) o

R T 72 |configureterminal Ja—) a7 4 Xal—gy
i - E—RFZBRBLET,

Device# configure terminal

R T w 7 3 | spanning-tree mst instance-id priority FNRARTFGAFTI T 4 ERELET,

priority
cinstance-id (Z1%, H—DA R Z
o A A T T U A
Device (config) # spanning-tree mst 0 R g VA i 7’:6?]:17 V?TIZ@] ro
priority 40960 DA A2 2 A
£, FEETE 2L 0 ~ 4094
<7

« priority O#FHIL 0 ~ 61440 T, 4096
FTOWMLES, 7741 ME
32768 T¥, ZOENMEVIEE, T
INA AWN— K AA v T & L TER
ENDAREMENE L 720 3,
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({£Z) Hello Time M &%

BRORA=VF yy—ForaLoEE |

ARV RFERETIVa Y

B8

fEHATREZ2EIE. 0. 4096, 8192,
12288, 16384, 20480, 24576,
28672, 32768, 36864, 40960,
45056, 49152, 53248, 57344,
61440 T, ZAU D IXME—DFFRAE
<7,

ATvT4

end

1 -

Device (config-if) # end

HibE EXEC E— FIZREY £,

(£=) Hello Time @

hello # 1 A\

B

Hello Time Z X ET 521X, RO FIHEZFEITLET,

4RO HREIIC

=JL =

ax ;&

= F TS R L5 TRIEA v B— VPRSIV TEE SN DR ORIRE T

MST 23, T34 ZATHESHLTHNNI R > TV DLRERH Y £,

FIE

ARV RFEEETIa Y

E:)

&M

enable
B

Device> enable

¥ M EXEC T— F&E AL £,
NRAT—REZ AN LEST @EREn-8

/E[\) o

ATvT2

configureterminal

1

Device# configure terminal

Jua—\)L a7 4 Xal—gy
T—FzfnL£7,

ATvT3

spanning-tree mst hello-time seconds

1 -

Device (config) # spanning-tree mst
hello-time 4

FT_RTPHOMST AV AZ L AZDONT,
hello # A A% 5% E L E T, hello A A
I — R FRA RIS THREA v E—
UDERL S AVTRER SN DR ORIRE T
T, ZTORXA =V, T AN
FThobZ taxRLET,

seconds (ZfEE T H#PHIZ 1 ~ 10 T
T, F 74 MI3TT,
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| #%ozA =25 vy—TFatraLnkE

szeEnmonz [

AU RFERETOVa Y

B8

ATvT4

end

1

Device (config) # end

HikE EXEC £— RIZRY £,

Bk B SIE B ) D EX

ok R AIEF ] 22

18 HHIIZ

BIET DI, ROFIHZFEITLET,

MST 73, T A A THE SN THINZ /> TV DHILENRH D £,

FIE

ARV KRFERRETY V3 Y

E:g)

ATy T

enable
1 -

Device> enable

it EXEC E— FE Az LET,
NAT—REZANLET EREn8

) o

ATy T2

configureterminal

1 -

Device# configure terminal

Ja—)L a7 4 FXal—g
ET— F&ERHEBLET,

ATvT3

spanning-tree mst forwar d-time seconds

1

Device (config) # spanning-tree mst
forward-time 25

FT_TOD MST A AH L AITDNT,
AR 2R E L E T, SRR
X, AR= IV —F—= T R
T—hrBIRV R=2T A7 — 5
Tx T =T 4 I AT — MIBITT D
FTIZ, R— MRS 2R TT,
seconds (ZfRE T 2#iFHIZ 4 ~ 30 T
9, T 7 AL ML 20 TY,

ATvT4

end

1

Device (config) # end

HrbE EXEC E— RNIZEREY £9°,

-~

BAI—VVT 34 LDERE

MKRT—=D T HA Lk

RIET DI, WOFIHEZFEITLET,

Cisco 10S XE Gibraltar 16.12.x (Catalyst9300 R f v F) LA ¥ 223> 74 XalL—>3> HAF .



B &® sxtorrvrozs

1R BHHEIIZ

BRORA=VF yy—ForaLoEE |

MST 23, T34 A THEINTEINI > TVELERDH D 7,

FIE

ARV RFERETIVa Y

=)

&M

enable
1 -

Device> enable

HibE EXEC E— RE A% LE,
NAT—REZADLEST @ERESn-8

) o

ATvT2

configureterminal

1

Device# configure terminal

Ja—nR_) a7 4 F¥al— g
E— FEBBLET,

ATvT3

spanning-tree mst max-age seconds

1 -

Device (config) # spanning-tree mst
max-age 40

FT_RTHMST A VAZ L ATDNT,
RRFRFEH 2R E L ET, Rk=—Y
VITHEARE, T APREREERT
AN AR TV Y —REA v E—T %
ZEETIHET 25T,

seconds |[ZHFETE 2 #iFHIZ 6 ~ 40 T
T, T 7+ ME20 T,

ATvT4

end

1

Device (config) # end

HrME EXEC E— FIZEREY £9°,

(EE) ‘KR T hAO2 FDERE

KRBy TAD MeRET DL, ROFNEELFTLET,

JR 8O HHEIIZ

MST 23, T34 A THE SN THINZ /> TV DHILENRH D £,

FIE

ARV KRFERERETI Va3 Y

=)

ATy T

enable
1 -

Device> enable

it EXEC E— FE Az LET,
NAT—REZANLET @EREN8

) .

ATy T2

configureterminal

1 -

Ja—)L a7 4 Falb—g v
T— RZHBELET,
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| #%ozA=2Fyy—ForaroEe
B saBargETsyLy 4170kEE |

ARV RFERFTIVaY =)

Device# configure terminal

R Fw 7 3 | spanning-tree mst max-hops hop-count | BPDU % Fg3E L T — M AIZRE LT
T AEWRICT 2 E T, V—

15'] . - oz =
Device (config) # spanning-tree mst YAy oAy 7%(%5&/{ Li'ﬁ‘o
max-hops 25 hop-count |Zf57E C & HHiPHIL 1 ~ 255
TY, 774V MEIX 20 TT,
ATv74|end FiiE EXEC £— RIZERE D 7,
f5l

Device (config) # end

mf

(EE) EERBITERILT S I 214 TDEE

KA NI —=RA N V7 THR— Mz L, a— B /L K- R DPIZ725 &, RSTP X
BRLEEBEONV R 2= ZFHLTHOR—F EEEB T2 Iy o—y gL, L—7
PIEYAVAN N N = I (=11 N D= <

FIFN DL, Vo7 A FIIA v E—T oA ZADT 27 by 7 A F— R LEES N
F9, BEHAR— MIFA U NV =R A Mg, CEEA— MISEAER L I E T,
MSTP Z#F(TL TV D U E— T /A ZAOH—FR— NI, B 7 2R A > b
YV IRA Y R TERLIEERIE. VI A AT DT T 4V MREE AL T, TA T =T«
VITAT— bSO EEBITEA XTI NVIICTHZENTEET,

Uo7 B4 7 aEEE L TRERER ZRGET 21213, ROFIEZIATLET,

b

18 BRI
cMST 23, T3 ATHESNTHMIC /RS> TV DHLERSH D 7,
HRESNIEMSTA Y AZ A EHHENLA L F—T = A AR T HLENH Y £

7

¥l
ARV FERET7IVa Y Br

A5 71 |enable FEHE EXEC E— RZ2 LT,
{5 NAT—REANLET (EREN=H
Device> enable é?) o

R 72 |configureterminal ra—N)ary7 4 Xalb— gy

. E—RFZBRBLET,

fl
Device# configure terminal
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(EE) R\ — 24 TOIEE

BRORA=VF yy—ForaLoEE |

ARV RFERETIVa Y

B8

ATvT3

interface interface-id

1 -
Device (config) # interface
gigabitethernet 1/0/1

RETHA L H—T oA AZBFEEL, A
VR —T oA A AT 4 X2l —g
vE—RERMBLET, A A v —
7 A A, WER— R, VLAN, B
FOR—F Frxrfmiaf o 4—7x
A AMHY F£9, VLANID OFFHIL 1
~ 4094 TT, FHETE LR —FF v 3
NVOFFHIZ 1 ~ 48 TT,

ATvT4

spanning-tree link-type point-to-point
1 -

Device (config-if) # spanning-tree
link-type point-to-point

R—=R"DY 7 ZATPRERAL L Y —
RAL N THDHZ EEHELET,

ATy Th

end

1

Device (config-if)# end

HkE EXEC £— RIZR Y F£17,

(FEE) M NN\— 324 TDIEE

MR\ IR, SeATHEERE I CHEML L 725 /A A & IEEE 802.1s HEHEHEHLD T /XA A Dl )7 % iz
HZEMTEET, T 740 NOHEAE, RN— MIERKT A 22 BRI TE 903,
itk BPDU 3 L OVEHIES BPDU Ol 2 E TEE T, T34 AL ZDRA N—DRITAR—
RS LA, CISTIENRA VX —T7 oA ATEHELET,

HEHIM BPDU 7200 2 45T L 0 ICA— FERETEET, EITHEEDO T T 7%, A— R
STP AMtE— RIZHHLETEH, X TD show 2~ RTERINET,

RAN=Z A TE2IFET DI, ROFIEZETLET,

1R BHHEIIZ

MST 23, T3, A THEINTAHEINI > TVELERDH Y 7,

FIE

ARV RFERETIVa Y

=)

ATy T

enable
1 -

Device> enable

ke EXEC E— N2 B L FET,
IRAT— REATILET EREIN7-H

) o

ATvT2

configureterminal

1

Device# configure terminal

Ja—nR_ a7 4 F¥al— g
E— FEBBLET,

. Cisco 10S XE Gibraltar 16.12.x (Catalyst9300 R f v F) LA ¥ 223> 744 Xal—>3>v HA K



| #%ozA =25 vy—TFatraLnkE
JoransirToezors

ARV RFERFTIVaY =)

R 7 3 |interface interface-id RETBA LB —T oA AFEEL, A
VHA—T AR AT 4 Fal—g

1 -
beus vk vE-RERALET, AR S —
evice (config)# interface . .
gigabitethernet 1/0/1 Tz A AL, WEAR— IR EENE
D
AT 7 4 | spanning-tree mst pre-standard A— FOYESKS BPDU 721 235 T&

- 5 LEIRELET.

Device (config-if)# spanning-tree mst
pre-standard

ATy 75 |end HrME EXEC E— RNIZERED 97,
B

Device (config-if)# end

JOraLEBITITaEROBEEHE

COFIETIE, Yo balBfi7at A 2HREL, XA =T RXSA A LOF LRI T~ g
FIEILET, Flo. TAALZREMSTE— RIZELET, Z#iE. [EEES02.1D BPDU D313
BRIZT NA ARZENS ZZE LI WA ICHE T,

THAATT B ba OB 7 AZ BT 5 (BES 27 A A TR Iv=—va vk
SREIRICAT 5) FIEICOW TR, ZRBDOFIRICHES TSN,

1R BHHEIIZ
sMST R, 7L ATHEINTANMNIR > TWVBERERHY 7,

s AT RDAUE—T oA AN—Va U EFEATAGEIL, BHTAMSTA v Z—7 =
A AN TWVWARLERD Y £77,

FIg
ARV EFEREET7OVa Y B#

RTw 71 |enable FitE EXEC E— RE G LET,
f NRAT—REANLET EREIN-
Device> enable &) .

ATV T2 ROWTNIrDa~<wr REASNLET, | F854 AN MSTP E— RIZEY ., 71

« clear spanning-tree NV OBIT7 o ARNERSET,

detected-protocols
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BRORA=VT yy—TForaloEE |
B wste o zemins

ARV KRFERIETI Va3 BHY
* clear spanning-tree
detected-protocolsinterface
interface-id

1

Device# clear spanning-tree
detected-protocols

F7x

Device# clear spanning-tree
detected-protocols interface
gigabitethernet 1/0/1

RDEZRY

ZOFIEX, TAAATESLICVH Y —IEEE802. 1D 2> 7 4 ¥ =21 —3 3 BPDU (Fu k
INNR—=T g U OICEEE SN BPDU) 2%ET 2560, MOVELBAMNERIENRHD F

@—O
=3
MSTP 289 % 1EMNE

FAEIER IZaT7ILEA ML

ZOETHMAT D o~ Rosedef itk IO ikos¢ | Command Reference (Catalyst

. 9600 Series Switches) @ [Layer
2/3 Commands] DHEZ ML
T EEn

Command Reference (Catalyst
9300 Series Switches) @ [Layer
2/3 Commands] DIHAZZH L
TEan

MSTP D HEEE D FE FE

ROFIZ, ZOFY2—/LTHMHTLHEEDY U —2AB I OMEEFHRZ R LET,

IS OBREIL, FFICHRE SN TWRWRY  BASINTZY U —RLBEOTXTOY U —RAT
fECcEET,
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| #%ozA =25 vy—TFatraLnkE
mstp oigteoEE [

Jiy—=x Hae FEEETR IR
Cisco IOS XE Everest BEOANR= Ty | B R"— 2 AD =02 RSTP # i
16.5.1a J—7n han Fi$ % MSTP Tl3, #%? VLAN % 2/ /L —

AL TRUANR=Z Y Y — f AR
Ay BT THZENARET, %<0
VLAN 2 %R — N T3 DICHER A=
TN = f VAR ADEERTE £

‘é—o

Cisco Feature Navigator Z i3 25&L., 7T v 74 —LBLONY 7 b =T A A=V DHR—
MEHRZ IR TE E£9, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [JE5H] 72 H 7
JEALET,
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BRORA=VF yy—ForaLoEE |
B vsrosscors
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==
=% =R

T a DRN=ZVT Y1) —HE

3

l'g
Mg
)

eI T a L DANR= Y —HEEEIZONWT (65 2—3)

AT a L DANR= T ) —HEREDRE T E (77 =)
AN TV — AT —HADE=L Y T (88 NX—)
AT var oA=L VY —HRRICET 2 BNEHR (88 —)
-ﬁ7ya/®XA%/7/)w%b®%%@E (88 ~2—)

T3 DRANZGY ) —HEEIZDUINT

IITIEE AT arDRR= T ) —ERRIC W TCEIB L E T,

PortFast

PortFastiéie 242 L. 778 AR—FEFII T I7 R—FE LTREESNTNSA
H—T oA AN, VA= T AT = BIWNTF—=0 7 A7 — b EREETIC, 7oy
T AT — WO E#ETAT—T 47 A7 — MIBITLET,

X 9: PortFast N E A 3 —T (4 R

1 BEOU—I AT —va rERF—NCERIN WD A o Z—7 = A A LT PortFast % f
HATsL, A=Y —=BINKT 5052/ T N, 22T IRy bT—7 12865 T

-
B

Sernver

a ™ ii
Port —L/L// Fast—enabled port
Fast-enabled s
" Ew
— — A — .-iu
x g4, Workstations Workstations

D-\-\-\'

3

1o1zz

Cisco 10S XE Gibraltar 16.12.x (Catalyst9300 R f v F) LA ¥ 223> 74 XalL—>3> HAF .



AT a3 0RAR=vTV Y —lioRE |
. JyviJararsT—8azy b A-F

1BEDYV—I AT —va rEi3— R SN A v X —T =2 A ART Y vy T han
T—H 1=k ®mm)%fﬁbﬁw;5’¢ézﬁﬁ%@if AA v FEHEET S
L. PortFast REMMIHESNTNDA U H—T 2 AFTBHEDANR=Z TV ) — AT —H R
DEBET-ED ET,

AE =T 2 A AEIFTRTOEF T 7 R—FTHEIC LT, ZOMEELAADICTE
j‘o

JyyoJAaralT—42 1=y b H—F

Ty ra bhalrs—4a2=y s (BPDU) H— FEEIZIAA vTF LT a— iAo 12—
TNCTHZEL, R—= MR TAR—TNMCTHZEHTEET, 2720, 2 bodEifET
RO TR £9,

PortFast %t — ~, ETZ7 o — LL YL TCBPDU /— K& A R—7 Wz T 5 &, A=

7Y U —i%, BPDU 3 %{5 &5 &, PortFast Biff AT — hDR—FhE2T vy hEF T LE

T, BRheE Efi PortFast ®}it~7— b % BPDU %5215 L £ A, PortFast kit — k 23

BPDU % %15 L7258 E, #F Al ST CWRWT NA ADEEGE R & DN I ENFAET D 2 &
%%LT%D\mmUﬁ—F%%Kiofﬁ~bmammmmmz%—bmﬁbiﬁo:@%
RIZRD L, AL v FILERNBAE LR —FEhZ2 vy FE T LET,

PortFast f$BE. Z A R — 7 /I FITA v F—T =2 A AL ~YLTHR— b O BPDU H— F& A
=T M LT2E . A"— 23 BPDU 25159 5 &, error-disabled A7 — MNI72 0 £,

A H—T 2 A A FETHOIMES YRI5 W0EE . BT 425 <I2i%, BPDU
H— FEREPEKILHET, P—EATu A X — Ry NU—=TNTT 7 A R— FpRAN
=T =IZEM LRSI T5I2iE. BPDU H— NEREZ A L £,

JywoJAObrallT—32 1w bk TqILR2YVT

BPDU 7 4 VX U THEREBIZAA v F LT/ — )V A X =TT EHZ s, A 0 F—
Tz A ABTAF—TNWITHIEHTEET, 2720, ZROHOEEIIRO R TR F
7

PortFast ftfa A v #—7 = A A T, 70— )LL~YLTBPDU 7 A AV EZ U v T h A X —TNIT
+% &, PortFast@B{ERFEICHDH A v Z—T = A AN BPDU #1352 E L R0 £4, =77
L. U7 RHESLLTID AL v FRREEBPDUD T 4 VR ) 7 HBAET 2 F TORIC
DAL HE—=T 2 A APHBPDURWN OMIEESINET, TNHDA F—T = A R THHE S
NTeARA RPN BPDU 2#%/5 LAWK 92T 5121d, A4 v F ETBPDU 74 VZ U T %7
o —/3b ’/f* — TN T HMENRHY F9, BPDU 23, PortFast ®ffinA v Z—7 A A, T
ZEENTEHA, A2 —7 A A%, PortFast BifEAT —% A, %ZZ\, BPDU 7 4 /L% U
/Mi'frk 7/1/ T FET,

Pm&m% EAX—TNIHFTIZ, A2 FZ—Tx2AATBPDUZ 4 NE Y T 5 A F—T )L
IZT5HE, A2 —T A ATODBPDU OEZENHILENET,
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| #7vavoriR=v5y ) —#aEnsE
UplinkFast ]

A

AE BPDUZVANEZ Y VT REFEDA A —T 2 A LETAX—TNZTHI LT, FOA L F—
T2 ALTAR=Z L V) —%2F 42— N TAILERULTHY, A= TV Y —
N—TIMNBETDHZENDHY FT,

A FREFELIFZ1IODA X —T oA ATBPDU T A NVZ Y v THBER A R—T VT TX
ij—o

UplinkFast
X 10:fERE A~y FT—ODARA Y F
BRIy N —ZIZERE SN2 AL v TFIE, Ny IR =V A vF T4 AR Ea—T3
VAL T BEORT 7R AL o FIHETEET, ZO8MRy NU—JIZIE, T4
ARNIEa2—vay AL vFET IR AL v TFRHY, V—T%BIETH7-0I, A=
VI =RNTay s TRERNEY L INLREL 1 oY FT,
Backbone switches

Root bridge

Distribution switches

) )
—— Active link Access switches
—————— Blocked link

101231

AA v T OEmNEUIMI SND &, AL v FIZANR=Z T U= Lvb— bR — FZER L
TR CRENADOHEHZRBLET, V7 RAA v FITEENRE LGS, £0IEANR
=2 J — )3 UplinkFast DA NEIT K > THEICHRE SNZHEIT, FrLvr— b AR—
AR TN CE £ 9, A— FAR— ML, @FEOANR= 7YY —FlEL IR 2D, U X
=V AT = MBI RNT =0T AT = N ERBET, BTV =T 4T AT — ]
WCBITLET,
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Bl uptinkFast

AT a3 0RAR=vTV Y —lioRE |

AN I =L — b AR — N HREETHE, MDA F—T =2 A IRy T—7
WAV T XY ANy N2 T7 T T 40T L, A VX —T2A A ETER LEELT RLAIZ
Ny M &RE L ET, max-update-rate /N7 A —F DIEEZ/NSILTHZET, ZhbD~ LT
XY AN NI T4 DON—=RARERIRTEET (ZO/RT A —=F([ET 7 4 /L hTER 150 /%
7y RTE) , L. 0FASITHE, AT —a VEE T L—ARNERSENRVWDO T, #
IR A= 7Y ) — FRa YR a A= AT HHENEL ) 9,

)

G¥)

UplinkFast X, *> N =2 D7 7R LTy VIfET D, VA YV o7 7u—Ey b
DAL FTIHFIZENTT, Ny I R—0 TS ATHE L TWERA, o7 7Y r—

Ta Nl OMEEERALTYH, A% IERY 8 A,

UplinkFast |3, EH:U o 7 EERAERICE R L A= 2 2%T, Ty SV o7 I—7F
EHEALT, WMELVA Y2V 7B Tr—RKRNT U T RFTLET, Ty 7V o I —
7., (VLANZED) LA Y24 H—T =2 ADELSTHY, WhipdtEb, ToF0
12DA L Z—T =2 A ZALFBEWBWELITVET, 2F0, Ty 7V 7 7—7%, (ExEx
79) v—hHR—hr&, (BEATAN—TETOR— I ER) TRy 7 SNTZA— FOEET
MR ENET, 77V T Z—71%, BEROY 7 THEENE X 55T S 247
it E3,

11: 8 DO BENRLET DH1D UplinkFast D)

O MR XY o EERLYETAL, V— b AL FTHDLAAL vF AL, V7 LI
ENLTAAL T BIZ, Vo7 2N LTAL v F CILEEEF SN TWVWET, A1 T B
WCEBEEG SILTWVWDADAAL v TFCOLAL Y2, X —T oA AL, 7avF 7 A7 —KT
—g—O

. Cisco 10S XE Gibraltar 16.12.x (Catalyst9300 R f v F) LA ¥ 223> 744 Xal—>3>v HA K



| #7vavoriR=v5y ) —#aEnsE
UplinkFast ]

Switch A
(Root) Switch B

Blocked port

43575

Switch C

12: B VO BENFELE LT-H & D UplinkFast D

AA v F CH, =t R=bDBHUEDT 77 47 V7 ThH L2 T 7k (E#H#EY >~
7 BEE) 45 L. UplinkFast A1 v F C TRy 7 ENTWeAf Vv H—T oA ADT
0y 7 EEL, VA=V T AT — b BIONT—=0F AT — b ERBE I, BEET U —
TAYT AT —MIBTSEET, 2000 BICHEREERIZ, 81 ~587TT,
Switch A
(Root) Switch B

Link failure < UplinkFast transitions port

directly to forwarding state.

43576
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AFvarorR=VIY ) —EoHE |
B 5 oxx5 975 uplinkFast

2 BR X% % UplinkFast

7 1 AAH 7 UplinkFast (CSUF) X, AA v F AF v 7 BRIZAN= 7Y Y — @il AT
GBF Oy NT—ZREO T TIXIRRHOREa L "=V R) ZRELEST, S
TORIE, A% v 7 FEORBILEV VI N T+ T —T 4 T AT — M h, —Hle 2=
YTV = =T Ny IR ~OEER DR LA ST ERA, —HOBRETIE, O
BEICX Y, IREMEETHEMAT-F Y b —2 2355 F 9, CSUF T UplinkFast #HE % 1
F—T T HE, HEIRIZA R— T IR0 £,

CSUF THREBITHAEONRWEE L H Y T, ZOHEIEL, BEDOANR= 7Y U —B{T)0
FAL, 30 ~40 BLINICSE T LET, #Eflic Wi, TEEIEA ] 28R TS,

2 O R X% w4 UplinkFast D Eh1E

7 1 AAH 7 UplinkFast (CSUF) IZ2X~>T, —Fr~DNXRLELTAF v IHNTIHDDY >
7 DEFITEIRI N E T,

13: 7 A X R 42 v % UplinkFast kRO 2

2L F1IDAE I — K B— I, A= TV T —D— b~ S2AZAEL TV ET,
AL v F2BLOAAL v TF 3ORBEAL v 7 — K R— bt BEOAX v 7 —F AA v
FUIBEENKAE LT, ETFZDANR= TV Y —b— h~D Y U 7 IEENRAE LG
2. A= 7V — b= h~DORFEAR R g TE 97,

N—h U7 THDHLinkl X, A= TV )= T3 U—F 407 AT — MMIoTWE
9, Link2 & Link3 1, A=Y —Tuyd o/ 27— Mo THWABRETLEY
T TCT, AL v F VIEENRBE L), TDAK w7 b— |k R— MIBEENRAE LT,
F 7203 Link 1 (ZBEEENRA L2HAI21X, CSUF 2, 1 BRI CTAAL v F 2 7213 AA vF 3
DONTNMNZHDIRBAY v 7 —F R— b 2BERLT, TNE T+ T—T 47 AT —Fh
ZLET,
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| #F7vavor=vsyy —HaenkE
5224 v uplinkFast DBE [

100 or 1000 Mb/s

link)

1100 or 1000 Mb/s

Alternate stack-

' root port

Backbone
Spanning-
tree root
B i) Forward
Link 1 'Link 2 'Link 3
(Root link) ' (Alternate ' (Alternate
 redundant ' redundant

! link)
100 or 1000 Mb/s

| Alternate stack- !
' root port

&, %@ H!EE]

ane e K
Switch 1 | StackWise Plus Switch 2 |StackWise Plus Switch 3 | StackWise Plus
port connections port connections port connections

Switch stack

WEDY) VR ELITIAN=Z TV Y —A X MRBAELESGE RO ME Yy 7 25H) |
Fast Uplink Transition Protocol [£, #A /3— U A &M L C, mEBITERE AL v 7 A
N—IZEFLETS

EHBITEREZEET DAL v FIE, r— b R— b LTERENTZAR - 2T+ T—T 1
I AT — b ~@EBITT OMENRH Y T, Flo. @EBITEFITT LI, FEICE AL v
7 INDHEBICE G L TR LERH Y £,

AL THNDEZEAAL TN, —Fr, ZAL BIXOT IV vV IDERKTHZ EICED, =

DANR=ZU TN = A VAB LV ADAT 7 — "D L0 HEEAL v TFOFNREY &

VB CTHDINE I DRI LET, AX v 7 — e LTGEEARL v TS BWVERT

HOGEIT. AX v ITNOFEAL v T PHERINEZIRE L ET, TNUNOEEIT, &EBITE

jz%ﬂé{nbi% Z O T, EEAA /7’“ X, TRTCOAK v 7 AL v FNOHRINE %
ZUTE > TWER A,

TRTDAZ v 7 AL v FNORERICE 22 TS & 188 XA » F D Fast Uplink Transition
Protocol (FXEA S v 7 V— R R— 2T IZT7 4T —T 4 7 AT — K| @f?é'ﬁ:i'ﬁ” e
BAL Y TFIRTRXCDRAL v 7 AL v F b OWERINE 2 BT LI > T2E . WD A/ =

IV V=BT (Tuyxrl, VA=V T—=2 T :}‘oot(}77r7>~74 »7) M1
N, ANR= 7YY — MR UR@EFEOL— b QxBERIERE+ R R — 7 XA L)
TR L ET,
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AT a3 0RAR=vTV Y —lioRE |
B s i—vorensseri o

Fast Uplink Transition Protocol I%, VLAN Z & IZ3EINTEY, —EIZ 1 DOANR= T
Ve A VAZ A LDELEY A,

VIN—U T VRERESIHELHAAN

CSUFEHEa L N—V 2 A%, Ry b= AR MNEZEEIR Yy MU= EEIZSC T, %
ETHEELHIVUERELRVEAELH Y 9,

I NN—T A (BEOFRy NT—7RETIERM) (X, ROX I RRMTHELE
ﬁ—o

c AH w7 — K AR— K U TIZEENEAE LT,
AL TND2ODAA v FPI— kDR R Z LS, TNODAL v FOR S
R EEBAT 2TV E T,
ALy I N—NEAR=Z TV Y —b— MRS 5 ) 7 ICEENREAEL, BHE LT,
e Xy NT—ZDOHEREIZLD, HTLWAZ v 7 )b— b 2L v FNEIRINT-,

e Ry NU—TV OHEFREICLY, BHEORAY v 7 —F XA T ETH LR — FRAK v
7 N— bk R— k&L TCGEREINT,

\)

GE)  #HEOA XY MBRFEIFICRAET D &, BEBITMThi< 73?5
BALHVET, LT REZ v T AUROERNT I
D, ZNERKHIAS v 7 b— N & ANR= /7/)*—/1/—]%
BFHL TR Y I REELESGSE, BEOANRN= Y —a
VR—=T 2 UADRRELET,

o}
ot
u

WHDOANR= TV ) —ar "= A 30~40F) X, ROL DKM TRALET,

c AHA Y V= AL v TFDOEFENA TR o7, FILY 7 b = TICEENEA L
71’;0

s BN A 72720 TWED, FRITEERREL TWEZAX v T — ks AL v T DER
MA>T,

c AH Y = NIRDAREMEDOHIHFH LWAAL v TFNAX v 7 IZIBME T,

BackboneFast

BackboneFast (%, /N> 7 R—r O a7z 4 MRS Z K LE 7, BackboneFast 1%,
UplinkFast #RE & #li52 957 27 / m ¥ —T9, UplinkFast (X, 7 7 & XA A v FITE RS
N7V 7 OpEEICHIG LET, BackboneFastiX, kTt — 7 ¥ A ~v—%filb LET,
BRRT—V T HA~—I2LoTC, AA v TFNBA U H—T oA ATEZFE L7 v b a s
R L TBLROESIDHIEESNET, A vy TFRBIDOAAL »FOFRENR— N5 FZBPDU
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| #7vavoriR=v5y ) —#aEnsE
BackboneFast .

(5 LizE . BPDUIIMOD A A v F T— hE TONRZRRN Kb ZAREM 2R d 3 7
L 721 . BackboneFast [Z/L— FETORIDRRRAZRDF L5 ELET,

AA v FDON—F R—= b EITT a7 ENTA v F—T =2 A AN, FBEAA v F b AL
BPDU % %27 Ht% &, BackboneFast 2344 L %9, FAZBPDU X, /L— K 7V v P LIREAR
A TFOMEEES L TWDHAL v FE#AILET, AA »F M FLBPDU & %15 L7284
EDAA y FREEERE S TR v (MY 7)) THRENRBELLZLZERLE
T (FBEAA v T L— b AL v TFRIOERPUIHI SN TWET) , A= 7Y —D)L—
JAZHEN, AL v FIIRRE=—V 7 2 AL (T 740 MI208) O], T BPDU % 4
LET,

AA v FiE, v— b AL v F~OREARZAOFELHF L ET, FABPDUNT B YT AV
H—T oA AZBZELIZGE, AL vTF LOLV—F R—F BIXWMOT oy s f X —T =
AADRN—k AL T ~DORBRZZRVET (BEALTA—F B— KNI —h 21 v F DIt
BENRAELIIRZ2ENFERA) , FALBPDU 3b— b AR— MIBELZGEIZE, §XTDT
ny 7 A E =T ARN— bk AL v FA~ORBE AT £9, FALBPDU 23— K
R—RMIBEL, LrbT Yy S0 —T 2 ANRWGE, AL v FIV—F AL v T
OGN SN D E R L, — b R—= DR RT—V 07 A ABRBTHET
B, WEDANR= T Y — = LTS TI— kN AL v FIZ2 0 F1,

AL v FPRBERATIL—F AL v FIZEETE H5E. A v TFTIEEOREAAEMHL
T. RootLink Query (RLQ) ZRAZEFLET, AA v FiE, A¥ YT A N—=pP)b—k R
AV F~OREN— R 2RO E I NnEFET L2012, T XTORE/ SR RLQ R % %
FL, Ay NI NBIORAY v 7 NOMD AL v F DL ORLQIEZFHE L ET, AA v
Fix, TRTORPARRIZRLQEREZEEFEL, *y NI =T HNOMD AL v F 7260 RLQ I
BEAHLET,

AB T AR, Tayd f B =T x A AEDIERZ v 7 A5 RLQ IWE 5 %15
L. ZOIEBMUDIEAL » 7 2L v FHHTOHDTHSTHE, TDOAL v 7 A LN,
AR TV —= A B =T x4 A X7 — MIBFRRL, ZOIE Ty MEEELET,

AB T AUINPIEAS v 7 AL RLQIGEEZE L., TOIRENAL v 75 TOHD
THoOTHE, TDAX w7 AUNF, OTRTDARL v 7 AUARZQISEEZIET D
I FDIE IR LFET,

= b ~ORBNRANETAFIEL TS LB L7 A A »F1X, L BPDU 255 L7z A »
B—T 2 A ADRRT—I T ZALAPRKRBTHETHELET, L—F AL v F~DFT T
DORIERZAD, AL v FL— 2L v FHEOBEHP U SN TND Z & 2R L TWDHEGH,
AA v FIERLQIEEZEBELIEA V=T 2 A ADRRKT—V T X4 L% T SEET,
1 DEIFEEDORBASANE L — N A v F~BIEHEFEHTEDHE, A v TFIX L
BPDU%ZZE LT RTCOA LV H—T =2 A AZHER—MILT, (FayFxFr V7 A7— R
o TWIEGR) 7ryX 7 AT — b efflrlL, VA=V T AT —h, F—=0 T AT —
R TCTF T =T 47 AT — MIBITESEET,

14: &) U BBEENFKLE T HR10D BackboneFast 015

ThiE., VU IBEENRBEL TRV R PHITT, b—h AL v FTHDHAAL vF Al
Vo7 LI EZ N LTCAAL vFBIZ, Vo7 2N LTCAAL o F CICHEHBEERSNLTWET,
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. BackboneFast

AT a3 0RAR=vTV Y —lioRE |

A2A v F BICHEHEFEH SN TVWDIAAL v F COLAY2A L H—T =2 AT, TayvxJ
AT —hTT,

Switch A
(Root) Switch B

Blocked port

44963

Switch C

15: ) DO BEENEE LT=-H & O BackboneFast D15

Uy LI THEENRE LSS, A4 v F CIEU 7 LLICEHEER SN TWRWO T, 2
DEELRHTEXEHA, ~FHAAL vFBIX, LIIZE>TL—F AL v FICEEERINT
WAHEOEEEZRE L, AAf v FBEHFZL—FE LTEELT, HbEAL—FE LTHREL
7IREETBPDU Z AA v F C~IKELIBEOET, AL v FBMH FALBPDUEZZELT-AA v
FCIk, MHEEENBEL WD LR LET, TORAT, BackboneFastid, A1 »F CD
Tyl A H =Tz A AV HE—T 2 ADRKRKT— 0T XA LB TT5F TH
72902, 2B A= AT — MZBITE® £ 9, BackboneFast 1%, RiZ, AA vF C
DVAX2A LB =T 2 A R T 5T =T 4 T AT —MIBITEE, AL v TFBNLAAL v
FA~DNRAEREELET, b— A A v FOBRIITH 30 LT, ZITHRE LR
BIMNF 7 40 hD 15 FIZERE S TUWVIUTE OO T4, BackboneFast 28U > 7 L1 TX
ELEEEISLT MR EHERELET,
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| #7vavoriR=v5y ) —#aEnsE
BackboneFast .

(Root) Switch B

L1y q

Link failure

L3

.—— BackboneFast changes port
through listening and learning
states to forwarding state.

44964

Switch C

16: AT« 7EER MRAODICET5X 4 v FDEM

HLWAL T BAT 4 7THEER MR o DICHBAAENT-GE, BB EINT-HEAAL vTF (X
A v F B) 75 FALBPDU BB TWARWD T, BackboneFast 137 7 7 4 712720 £8 A,
LWASL v T, BEPIL— AL v T THDHZ L 2I5ZD FLBPDU DG EBIA L E9,
L, DAL v FIXZN GO FALBPDU 2B L, HTLWAAL v FILAA »F BoL—
F AL v FTHLAAL v TF A~DIREAAL v FTHLZ LEFHLET,
Switch A
(Root)

Switch C Switch B
(Designated bridge)

— Blocked port

~— Added switch

44965
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. EtherChannel i— K

AT a3 0RAR=vTV Y —lioRE |

EtherChannel i — K

JL— bk A—F

EtherChannel 7 — K& T 5 &, AA v F Lk L7727 /31 A T? EtherChannel D% E D
FlEERHTEET, AA vTF A % —7 x4 A EtherChannel & L TREINTWNDHHD
D, bI=FHDTNAADA v F—T 2 A ATIEZEDORETONTWRWES, REDTE
A LET, F£7. EtherChannel DMl TF ¥ XV D/XT A= PRI DHIGHITH . RIED
FEPBELET,

AA TN, DT NA A LTREDFIE K LT24E . EtherChannel 7 — Ri%, A A v F
DA v H—T A A% errdisable A7 — KZL, =TTF7— A vt—UBFRLET,

17:4—EXR FANAE— Yy hT—IDIL—F H—F

=R TaNf L — (SP) DL AT 23y hT—27I21%, SPUANARTTIAT HAA v F~D
BN Z << GENTWVAEARHY 4, ORI R FRr Y TIR, A= 7V U —3 i
MEN, DAX~— A v TF&NL—F AL v F L L TERTDHIAEERH Y T3, ZORN
ERHITE, WAZ~—Fy NT—TNOAL v FIZHEHT DHDSPAL v F A X —T AR
ETCA— M= FEREEADNCRELET, A= TV ) —OHBEIL LTI AT ~v— Ky
NI =V NDA =T 2 A APNV— K R—Fe LTERINLE, L—F T—FBZDA
VB —T x A A% root-inconsistent (72 v F L F) AT —hIL T, DAEZT—DAA vFN
N— bk AL v FITRBRNE T H, — b ~ORR AR EN RN L DI L E T,

Customer network Service-provider network

Potential
spanning-tree root without - /'-

root guard enabled \\
Desired
BV oot switch

k

Enable the root-guard feature
on these interfaces to prevent
switches in the customer
network from becoming

the root switch or being

in the path to the root.

101232

SP Xy NU—=IHDAL vy FPR)—h AL v FIZRDE, AV F =T ANRT YT SH
(root-inconsistent 27— ~Z72 V) | ANR= TV U —RH LVWL— K A v FZRINL
T, WAZS—DAA v TFP)N— AL v FIZRDHILITIHD FHA, L— b ~D/ R A

AENDZELH Y EFHA,
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| #7vavoriR=v5y ) —#aEnsE
V=T H—F .

AA v F N MST E— RTEHEL TWAEE, v— MU — RPBBEHEIICZEDA VX —T =4 A
EIEER—MILUET, o, BERAR— b23v— kb — RiZ X - Tlnternal Spanning-Tree (IST)
AVARZUATT By 7 SPLTVDLHEICH, 2O U F—T =2 A AFXTXTO MST A > A
ZUATHE Ty 7 SVET, HEHRA— MI, 8EAA v F M IEEE802.1D A A v F £ - |T R
RHMST Y =V a VREEFRIOAAL v T OWTNNTH D LANICESRi SNDA v H—T = A
AT,

12O A X —T 2 A ALETA—KT—RaeAf RX—TNMITDE, DA X —T A ANHT
JETHTXTD VLANIZ/V— b H— FB#H S E 9, VLAN L, MST A > A ¥ AR L
TIN—7fbasnlztk, v v BV 7 InNET,

A

AR V— M U FEREERRS THEAT 2 &, it 2 endb v £7,

W—T H—F

N—T H—=FaEHRATIE, REBER—FEREFAL—F F— 0, B—FHmY) 7 oRKAE 7%
LHEEIZL S THRER— MIRDHZ L E2EET, ZOKEEILZ, A/ vF Fxry hU—7 2K
TA X =T M LTEGARICROIRD DY £F, V—7 T—FRIZE>T, fBAR—FBXLDV
N—F R—= FBEER— MIRD 2 ERPIE S, A= 7 Y U —3b— h R— ME72iE
RIFBAR— N TBPDU ZXETHZLITH Y FHA,

AA  FH PVST+ £ 721F Rapid PVST+ E— RTEIWEL TV B GE, V—7 T— Rizk -,
KRR — FBLOIL— bR — FMEER— M2 b Z ERBIEE L, A= 7Y ) —R)L—
F R—FEIIER—FTBPDU Z3EETHZ LT 8 A,

AA v FNPMST E— RTEHIELTWD L&, —7 H—KRIZX>TTXTDOMST A AH
VATAUE =T 2 A ANT 0y 7 STV DHEETOR, FEERAR— K TBPDUZEE L E
Hhe BEBRR—FTIE, V=7 T— BT RTCOMSTA VAF AT,V H—T =2 A% T
oy 7 LET,

AT DRAN=ZUGY ) —HBEEDRTE AL

TITIE, AT gy DANR= T ) —BEREDOREICOWTIIA L F9,

({£E) PortFast DA =— J L1t

PortFast f$HES A R — T NI E SN TWDA U X — T = A AL, FEHEDEREE LR O R
ERTIC, TIANR=Z TV — T3 U—F 4 7 27— MIBIfTESNnET,

B VLAN BERER A X — 7 L2 5 & . PortFast BEREDS HENAIIC A 2 — 7 T2 0 £, &4
VLAN %27 4 Z—7 M LTh, PortFast #ARIZ B BIMICT « B—T7 W72 $¥ A,

AA v FTPVST+, Rapid PVST+, E7-IXMSTP Bl L TV B4, Zofies A r—7 L
IZTEET,
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AFvarorR=VIY ) —EoHE |
(4£E) PortFast D1 x— T L1k

PortFast {3 25DIE, 1 2O K AT —va VN7 I AR— b ERITNT 7 R—F
WCHER SN TV DGAICIRESNE T, A v FEIIANTITHERT 54 F—T7 =24 A LT
COMEEEA F—TNT DB L, AR TV Y =R Ry NU—7 b —T R E IR IR T
R ZORRE, To—FX¥y A MA M —LBIOT FLAT—=0 JOBENEE 5
AREME B D F9,

PortFast Z B N2 T HI12i1%, OFIEEFEITLET,

FIE
ARV RFERIETI Va3 B#Y
AT 71 |enable FiHE EXEC £ — R&2 A2 L ET,
fil - NAT—REANLET (ERINZH
Device> enable &) .
AT 72 | configureterminal JTa— )L a7 4 Xz l—3a
15'] : T F‘%Eﬂﬁé\ Li‘a‘o
Device# configure terminal
27 v 7 3| interfaceinterface-id ST A s —T oA B L. A
i - VH—T A A AT 4 Falb—3
N W Ly
Device (config) # interface v E-FERIBLET
gigabitethernet 1/0/2
AT 7 4 | spanning-tree portfast [trunk] H—U—27 25— g T ——
i - S 2T 7 8 AR — P ET
Device (config-if) # spanning-tree PortFast {//I) = s sz—gdo
portfast trunk trunk % —7— F&RETH &, hT>
27 i"— b LT PortFast & A % —7 /LI T
TETS
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| #7vavoriR=v5y ) —#aEnsE
BPoU 1i— koA 2— Tt [

ARV RFEREET7TOVa Y B#Y

GE) k< 2 AR— K T PortFast
A X =T NN T DI,
spanning-tree portfast trunk
A H—T A A AT 4
Fal—aravr Rz
RS2V ENDH D £,
spanning-tree portfast ==~
YFRix, hTZrI7AR—F R
TITHERE L £ ¥ A,

k< 2 ;R— ~ | T PortFast
BAF—T VT DH5HE
X, Fails, hF U F—
feU—IAF—2arF
72X —_—flicr—7
MDIRNZ & 2R LT
W,

7 7 4V hCld, PortFast 1T _XTDA
VHE—T 2 ATT 4 =T NTT,

ATy 75 |end HrME EXEC E— RIZEREY 97,
B

Device (config-if)# end

RDBRY

spanning-treeportfast default 7 =— VL 2> 7 4 Fab—vay avy REff+5E, T
NTOIH T 7 AW— b LT PortFast BERE A 7 10 — /LT A X—T /W TE ET,

BPDU i— FD A4 *r—TJJLik

AA »FTPVST+, Rapid PVST+, F721% MSTP 2348 L T\ 534, BPDU 5/ — RifEE A
F—TWIZTEET,

A\

AR PortFastid, = RAT—3 9 T AR— FORIIHRTELET, ZNLSMNCERTET S L.
THI LW bR a UL —TRNRKTT—X DOy M—TRREEL, A v TFTBIOER Y b
U— 7 OEERITOND Z s £,

ZOFIHTEETT,
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B oerouo sy sorx—Tui

FIE

AFvarorR=VIY ) —EoHE |

ARV RFEEETIVa Y

=)

ATy T

enable
B

Device> enable

¥i#E EXEC T— F&EADIZ L £,
NRAT—REZ AN LEST @EREn-8

/E[\) o

ATvT2

configureterminal

1 -

Device# configure terminal

Jua—\)L a7 4 Xal— g
T—FzfnL£7,

ATvT3

interface interface-id

1 -

Device (config)# interface
gigabitethernet 1/0/2

T RAT—V g R DA A —
T2 AEREL, A X —T AR
a7 4FXal—ary E— ek
LET,

ATv74

spanning-treeportfast bpduguard default
fi

Device (config-if) # spanning-tree
portfast bpduguard default

BPDU #— R&A X—7 VI LET,

ATvTh

spanning-tree portfast
i -

Device (config-if) # spanning-tree
portfast

PortFast #RE% 1 *—7 /L LE T,

ATvT6

end

1 -

Device (config-if)# end

HebE EXEC E— RICEY 7,

RDEZRY

R—hETyy hE T LW SICTT AT,

errdisable detect cause bpduguard shutdown

vianZ a—Lar 7 4 Falb—ygravwy REERA LT, BEXNEELER— N EOFEK
Lo TWAVLAN T2 Yy MU LET,

PortFast ffE % 1 % — 7 /L2 L72< T%. spanning-treebpduguard enable f > % —7 = A A =2
Y74 Fab—vary avry FeEH LT, AEEOR— FTBPDU — F&A R—7 /T
HZ LB TEET, BPDU 255 L7274 — M, errdisable 27— MZ7Z2 0 97,

BPDU 7 4 LR )5 DA %+—TILiE

A R—7 W2 L7 < TH, spanning-tree bpdufilter enable f > % —7 = A X a7 4 ¥ =
L—y gy avy REFERALT, (DA v F—T7 A ATBPDU 7 A VE Y v T %A F—

. Cisco 10S XE Gibraltar 16.12.x (Catalyst9300 R f v F) LA ¥ 223> 744 Xal—>3>v HA K



| #7vavoriR=v5y ) —#aEnsE
BPU 7« L5y D4 x—Tut [

TMNITBHZELTEET, Z0avwr FEEITTHE, 4 ¥ —7 =1 AXBPDU & %65%1(5
TR RV ET,

A\

AE BPDUZVANER Y U ITEREEDA A —T 2 A A LTARX—TNZTHI LT, FOA L X —
T2 AALETANR=Z TV ) —%T 4 2—TNCTHZLEELERILTHY, A= TY) —
V=T NREAETHZERH Y 9,

A A FTPVST+, Rapid PVST+, F7213 MSTP 2 E{# L TW 584, BPDU 7 4 V2 ) 7
HEZ A F— T M TEE T,

A

AR L. DU R ATy g NIRRT A A —T oA ADIKHITHRTE L ET, ENLSMNIRTET D
L TPHILAW RN R L= RERNTT —H DRy ML= B AEL, AL vFBIW
Iy NT— 7 OEERIET ONDZERH Y 7,

tl

ZOFIHIEETT,

Flig
ARV RFEEEFET7IVa Y B
AT w71 |enable HHE EXEC T— RZAMIC L £,
1 RNRAT—REASLET RSN
Device> enable &) .
A 72 |configureterminal Juau—)aryZ7 4 Xal—gy
15“ : Tt — F‘%B—'ﬁﬁé\biﬁ‘o

Device# configure terminal

R Fw 7 3 |spanning-tree portfast bpdufilter default |BPDU 7 4 V&2 V) o 7 % 7V o — L2 A

f1 F—T M LET,
Device (config) # spanning-tree portfast{ BPDU 7 4 /L X VU 7L, 74/ T
bpdufilter default ﬁi§f4'f?““:flbﬁlggfﬁE§%17fU‘EETfO
R 7 4 |interface interface-id TV RARTF— g LI T A A X —
i - TxA RAEEEL, A F—T A A
N N NN N N R N
Device (config) # interface AT A X2 —va s E ]\%Filﬁﬁn
gigabitethernet 1/0/2 LET,
R T 75 | spanning-tree portfast € LT=A v % —7 = A AT PortFast %
5l - %A x—7 M LET,

Device (config-if)# spanning-tree
portfast
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AFvarorR=VIY ) —EoHE |
B E=® nsvssmuplinkfast o x—J ik

AU RFERET7TIV3 Y B

RTw76|end ¥iME EXEC £— RIZED £7,
{5
Device (config-if)# end

(FE) K'Y > F UplinkFast D 1 = — 7 )L1k
A\

(GF)  UplinkFast & A X —7 W T D&, AA v FELIFTAL v FRAE v 7 OFXTO VLAN TR
LEJ, %D VLAN (25T UplinkFast 3% €925 Z LIX T A,

Rapid PVST+ % 721X MSTP |Z%} L C UplinkFast & 7= 1% Cross-Stack UplinkFast (CSUF) F#E% 3%
ETEETH, ZOHWIEIX. AX=07Y Y —0F— RE& PVSTHICAE T 5 E TIET 4 & —
TN GET T 4T) ol EETT,

UplinkFast 33 X O8N CSUF % A 2 —7/LZT HI21E, RO FIEICHEVE T,

48 HHEIIZ

AL v F TTAFT VT 4 BRE SN TS VLAN | T UplinkFast 2 A F—7 W T 5 LT
TEERA, AA T T ITAF YT 4 MERE ST D VLAN | T UplinkFast & 1 £ — 7 /LI
T 55 1E. &2 nospanning-treevlian vian-id priority 72—/ )L 27 4 Xa L— g
avy REfAT5Z 81285 TC, VLANORA v F T I7A4F VT 4 %T 7 4V MEIZRET

ERdHY £,

F&E
ARV RFERIETY V3 B#Y

AT 71 |enable FitE EXEC E— REZ AT L E T,
fil - NAT—READLET FEREnY
Device> enable &) .

R w 72 | configureterminal Ja—n_"ary7 4 ¥al— gy
Bl - T REBALET
Device# configure terminal

R T 7 3| spanning-tree uplinkfast [ UplinkFast % A #— 7 /LIZ LE£7,
max-update-r ate pkts-per-second]

(f£&) pkts-per-second |ZF&7E CT& 5 #i

Bl - PHILFEAD 0 ~ 32000 /X7 v b CTH, 7
Device (config) # spanning-tree 77j’/b’kﬂ§0i 150 jjjyo

uplinkfast max-update-rate 200

0FATTHE, AF— g 38
L —ADNERENRWO T, BEGIE
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(%) UplinkFast 07 « £—F L1t [

AV RFERIETIYaY B

AR 7YY — R ORI N—
VAT HHENIES R FT,
Zoa~vr ReANT5E, $XTOIH
AL R—=h A H =T ALT
CSUF A X —7 W27 £7°,

AT v 74 |end HebE EXEC B— NICEY 77,

1 -

Device (config) # end

UplinkFast 2 A X —7 WZT 5 &, TRXRTCOVLANDAA v F T T A4V T 11349152 (TR E
S E7, UplinkFast & A R—7/LICT 5854, 7213 UplinkFast 739 TIlZA R — 7 /WITERGE
SNTWVDHEHGHIT, 7SR AR & 3000 RIGOMEICELET DL, TXTOA U F—T=A AP
JOVLAN b T2 7 O/ Z2 A2 33000 72008 MLET (N2 22 h% 3000 LL EOfEIZZE
BLIZ%A, NA 3 XA NIERINERA) o AAYTF TIA4FV T4 BLOR 2 X %
EERTDHE, AL v FBRN—F A v FITRDLAMRRHENMES 220 £,

F 7 4V MEZZEE L TWRWEE, UplinkFast 25 4 £ — 7L+ 5% &, 9_TD VLAN D
AA T TIAFVT 4 LT RTCOA U H—T =2 AD/NA TANRT 7 4/ MEIZERE X
NET,

WO FNEIZHE > T UplinkFast #HE % A 2 — 7 WMIZ T B & CSUFIIFERY v 7 R—F A X —
Tz A ATHEIMIZZ B — VU, =T R0 £,

(4 £E) UplinkFast DT « £—J)L1k

UplinkFast 35 & Of Cross-Stack UplinkFast (SUF) %7 ¢ £—7 /L3 511, IROFIAIHE
7

18 H B HEIIC
UplinkFast Z AT 2 MLERH Y £7°,

FIE

AU RFERIEFT7IIY B#
enable ¥i#E EXEC T— FE AL £,

ATy T

1 -

Device> enable

WNAT =R AN LET (FERahizy

/) o

R 72 |configureterminal

1

Device# configure terminal

Ja—)L a7 4 F¥Falb—g v
£ — F%Fﬂlﬂﬁébi\j‘o
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AFvarorR=VIY ) —EoHE |

({£E) BackhoneFast D1 *—JJL1t

aAvY RFERETIVaY B#
AT 7 3| nospanning-tree uplinkfast A2 v TFBIOEDAL v FOFTXTO
i - VLAN T UplinkFast 5 & UY CSUF & 7 ¢

=7z LET,

Device (config) # no spanning-tree
uplinkfast

AT v 74 |end HebE EXEC E— NITEY 77,
& -

Device (config) # end

T 7 4V MEEZEFE L CORWEA. UplinkFast &7 4 2 —7 /L35 &, 73CTHVLAN D
AAF TIAFVT 4 LT RTCDA U H—T 2 AD/RA T A RNT 7 )b MEICERE S
ET,

RO FNEIZHE > T UplinkFast #§5E %2 7 4 £ —7 L35 &, CSUFIFFHFEARAF v 7 R—F 1~
H—T o ATHBIZ S a— T 42— N2 0 F9,

({£Z) BackboneFast D1 r— J)L1t

BackboneFast & % —7 /T 5 &, MY v I7EELZRE L, A= 7Y ) —OFHERZ
LV ELBhTEET,

Rapid PVST+ % 721X MSTP (2%} L C BackboneFast f§fE A X E C& £9, 7=72L. A=Y
Y—F—RFZPVSTHIIAHTLHET, ZOKEIT =7V GETV 27 47) OFETT,

Z A~ F T BackboneFast & A 2 — 7 /LIZ¢ A121%, WROFNEIZEVE T,

1R BRI

BackboneFast #4258k, * v b —7 EOTXTDHOARAL »F TA F—T )T B NMEEN
» E4, BackboneFastiX, h—27 U 7 VLAN TV R— FENFHA, ZOHEBEITIMAL
2L o FTOMEFICYR—FENTHET,

Fig
ARV REEET7IVa Y B8
RTw 71 |enable ¥t EXEC T— FZ A LET,
1 INRAT—=REANLET FEERINT-H
Device> enable &) .
AT 72 | configureterminal JTa— )L a7 4 ¥z lb—3a
. E— REBIBLET,
11
Device# configure terminal
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| #7vavoriR=v5y ) —#aEnsE

(%) EtherChannel 7i— K1 2 —F it [

AU RFERETOVa Y

B8

ATvT3

spanning-tree backbonefast
1 -

Device (config) # spanning-tree
backbonefast

BackboneFast &1 % —7 /LIZ LE T,

ATvT4

end

1

Device (config) # end

e EXEC £ — RIZER YD £,

({£Z) EtherChannel H— F®D A =x— L1t

7 /NA AT PVST+, Rapid PVST+, F 7213 MSTP 2388 L T\ 5354 . EtherChannel D% E D
7 J& &9 5 EtherChannel 7' — REREZE A R — T M TEET,

5 /34 A C EtherChannel ' — R % A X —7 /23 5121%, ROFNEIZHENET,

FIE

ARV RFERETOVa Y

E:)

&M

enable
I

Device> enable

ke EXEC E— K2 B L ET,
RAT—REATTLET EREIN-8

) o

ATvT2

configureterminal

1

Device# configure terminal

Ja—nR_) a7 4 F¥al— g
ET— FEBBLET,

ATvT3

spanning-tree etherchannel guard
misconfig
1 -

Device (config) # spanning-tree
etherchannel guard misconfig

EtherChannel ' — K& A x— 7 /LIZ LE
KR

ATv74

end

1

Device (config) # end

HrME EXEC E— RIZERED 97,

RDBERY

show interfaces status err-disabled #### EXEC =~ > K%l 9 % Z & T, EtherChannel D% &
FEDFRFRTT 4 E—T Wl > TWDET A AR— "R R-TEET, VE—F T A A E
TlX. ¥¥HE EXEC & — R T show etherchannel summary =~ > K%l L C, EtherChannel ®
RELCTERTEET,
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(FE) L— b+ H—FDA%—T Lt

RIEZEE LT21%,

ECI

LD

THRE L T zs

AT a3 0RAR=vTV Y —lioRE |

RN—hrFrx A H—7xA AT, shutdown B

L Wnoshutdown f v % —7 =24 A a7 4 Fal—agyavw REANLTLZE N,

(EE) IL—

N H—FDA R—

1 >DA v HZ—T A ALETL— T —

7Lt

REARX—=TNIT DL, ZDA U F—=T A ADFT

BT 259 _XTD VLAN (ZV— b — R S E T, UplinkFast #EMERH T 514 % —

7 A AT,

FEAFIZ

72720, FERCL— Kk T—FHA 11—
RTCDONRNY I T w7 A B2 —7 A A root-inconsistent (713 v 7)) AT — b

J—h H—R&EA F—=TNIZ

U—F 2T AT — MBI TEARL Y ET

N

L7aNTL7ZEN,
(Tavl AT —1rD) R IT v T A LB =T oA AD)—FR— MR £9,
TIN5 TN

UplinkFast ZfE 132 & | [

A1, UplinkFast BEREAME 32 9
IR0 T

GE)

N— b A= REeN—T H— RO ZFRHIA X —T VT H 2 LT TEEEA,

X4/%fmmw-R@mm®H FEIIMSTP BBEE L TV E56. ZOMREE 1 X
IZTEET,

AL v F LT b A= R A F—

FIE

TN T BT,

— 7

ROFMIZHENET,

ARV RFERERTIVa Y

=)

ATy T

enable
1 -

Device> enable

¥i#E EXEC T— &AL £,
INRAT—REANLET (FRINn=H

=)

ATv T2

configureterminal

1

Device# configure terminal

Ja—) a4 Falb— g
£ — F%Fﬁlﬁﬁé\bij«o

ATvT3

interface interface-id

1

Device (config)# interface
gigabitethernet 1/0/2

BRETDHA X —T 2 AEFEL, A
VH—T 2 f A AT 4 X2l — g
v E—FREBMBLET,

ATv74

spanning-tree guard root

1

Device (config-if) # spanning-tree guard
root

A B =T A A FTNL—F H— %
A 2= NI LET,

F 7V FTliE, — b H— RiE
TOAE—T =2 A ATTF 4= VLT
7,
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| #7vavoriR=v5y ) —#aEnsE
& r—7H—ro1x—Iut |

AU RFERET7TIV3 Y B

AT w75 |end ¥iME EXEC £— RIZED £7,
{5
Device (config-if)# end

= — O » > RSN
(FE) L—T H—FDOa14xx—7TJLit
N—T H—REMfHTLE, RBER—FERIIL—F R—F 2, B—FHmY) 7 DFEKE 7%
HEEIZLSTHER— MIRDZ L E2IEET, ZOHRERIZ., A/ vyTF FXxry hT—7 2K
ICRE LTGRO IERIH Y 3, V=T H—RiF, A= TV —=RNRA Y —R
AU NERRT AL E—T A AL TOLEELET,

\}

GE) N—=TH—=FRen—b W= FOWMGEFRFIIA R—TNMIT DI LIFTEEEA,

T34 ATPVST+, RapidPVST+, F72IIMSTP B EE L TW A A, ZOiEE A x—7 L
IZTEET,

FTNRAATN—TH—REA =T NITT BT, ROFNEIKENE T,

FIE

ARV RFERFTIVaY =)

ATy T ROWTIhDavy REANLET, | EOL v Z—T =4 APREER— M ET
= b R—= b THLNEHRLET,

« show spanning-tree active
« show spanning-tree mst

f
Device# show spanning-tree active
EtES
Device# show spanning-tree mst

R 72 | configureterminal Ja— )L a7 4 FX¥al—ay
Bl T— FEMBLET,
Device# configure terminal

R T w 7 3 | spanning-treeloopguard default N—T T— REAX—T VI LET,
i) : N—"T T — R, T 74N FTIET «
Device (config) # spanning-tree loopguard ¥ — 7 /LICEREINTWE T,

default

RTwv 74 |end ¥HE EXEC T — NIZRY £7,

fi
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B =< =2rvu—z5—sz0E=48u>Yy

AFvarorR=VIY ) —EoHE |

ARV RFERETIVa Y

B8

Device (config) # end

ANZGYY—RTF—RZADEZRY Y

RIGANZVGYV)—RT—ARAREEZAYTFTBHaTUFR

avy kR

S0

show spanning-tree active

TITF AT A B —T oA AT BEANR= VY =
FRLET,

show spanning-tree detail

A H =T = A AMEFROFMY~ Y —2FR L ET,

show spanning-tree interface interface-id

FBELIEA v EZ—T 2 ADANR= TV ) —FEHfE K

show spanning-tree mst interface interface-id

BEA L Z—T A4 AD MST E#EFERLET,

show spanning-tree summary [totals]

A H=T 2 A AAT = OF <Y —2FRLET, 3
IV = AT = kI a DT RTOITERIRL:

show spanning-tree mst interface interface-id
portfast

FRELIA I =T = AD A= 27Y J — portfast fi
i‘aAo

4

ATLaVDRINZUG W) —#EEEIZEE 9T 5B MNEER

EEEH

B

<=7 )V XA FL

TEDFEM,

ZOETHEMAT D a~vr ROEaia s L O Y | Command Reference (Catalyst 9300

Series Switches)

o o » L L
AT2a> DRINZ UG ) —HEREDREREIE FE
WDOFRIZ, ZOFEY 22— /LTt T2HED Y UV —2B L UOEFERZ TR LET,
I OBEREIX, FRICHREESNTWARWRY | MAINZ Y U —ALEOTXTOHOY Y —RAT

EHATE £,
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| #7vavoriR=v5y ) —#aEnsE

+7vavozizvovy—waowssEE [

-2 - 1315 HEETER

Cisco I0S XE Everest T arDANRZ |STP DA T g UHEEIL, LV—7DB5IE%
16.5.1a v Y—7a bha |k, 22—V —0OREIAERIL, 7
L 0 k3N T A —Z T A HIE A E
iﬁ‘o

Cisco Feature Navigator Z i [ 45 &, 7T v F 74 —ALBILRY T b =T A A= D R—

MEHRZ R TE £9, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [JE5H] 7B 7
7EALET,
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ATLavorR=vI vy -0z |
B A7 0zs=vry)—grosems
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EtherChannel D& E

« EtherChannel Ol FH (91 ~—2)

¢ EtherChannel {22\ T (91 ~<—3°)

* EtherChannel DR ET 1L (106 ~—37)

s EtherChannel, AA— MEX 7 1 k2L 3 L O Link Aggregation Control Protocol D IKAED &
=27 (124 X—2)

» EtherChannel D% EH] (124 ~=—7)

s EtherChannels @BV 7 7 L > A (127 X—7)

« EtherChannel O§EEREE (127 ~—2)

EtherChannel D #I#9E 18

12, EtherChannels O #IFIFIHEEZ R L £,

« EtherChannel ® X TOAR— ~ME[A U VLANIZEI D 4 TH0, FiZ 77 RA—heL
TRETDMEND D 77,

«LACP 1:1 TUEMHEREIL., R—F Fy L A F—T 2 ATOLYR—FENET,

EtherChannel [CTDUYT

Z Z TliX. EtherChannel & . EtherChannel 2% ET A7 0D I F X ERET— NIZOWTHAL
S

EtherChannel D=

EtherChannel |%, A4 vF, L—% BILOV—HIZ7+— VMM T o MegiE) v 7 %
2t L ¥ 9, EtherChannel #fifH L C, VA YU 7 r7u—8By T —F ¥ —HOHK
BEEST ZENTEET, BT, RIMRYIBRAEALST Ry NU—7 EOH LD D
T EtherChannel Z Al & C& £, EtherChannel X, D U 7 ICAMEZEHOHRIELZ L
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EtherChannel D% E I
B 7crro—T8s0k—rFrrLa08—7142

WZEoT, Vo oyl o BEMICEE LE3, Vo 7BEENRA LA, EtherChannel
HEHIIEEYD IS F vy RAVNOMD Y I T 7 4w 2B )AL R LET,

EtherChannel (£, BE— OB U 712 RAVTAEBOA —F %> b Vo7 THEK SN E
j—O

18 : — % #4175 EtherChannel 18 FX

Catalyst switch

Gigabit EtherChannel i)

1000BASE-X

10100
Switched

! Switched " !

. links - links -
:Jt é;l F—r; —7
Workstations Workstations A
4 EtherChannel I%, A#MEDOHLHHEDA —HFy b AR— &2 8 DETMHH L TR T £
7

FYRILITIL—TELVR—FFY¥RILAVEA—T (4R

EtherChannel (%, ¥ %/ J N —TF L R—=F F v R A X —T A4 ADOIERINET,
F¥ FN I N—TIER = F ¥ R f =T = AR — 2 (v FLET, F—
FFY RNV A E—T oA AT LTEREERIX, Ty RNV A —TITELDTAA R
ENLZTRTOYHEF— MIEHINET,
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I EtherChannel D% E
Port Aggregation Protocol; 78— &40 2L .

19:WBR— k., FYRULITIN—TELVR—bFrRIL AV E2—T 4 ADOHERKR

Logical
port-channel

- Ve
/ ff/ \ \\ Channel-group

Y binding
ﬁ,,/

101238

(:__j (:__J) 'C:__R ) Physu:al ports

channel-group =~ R, WA —FBIOR—FF ¥ XV A F—T oA A% FLDTA
A > RLET, % EtherChannel IZ{% 1~ 128 £ TOEZFH WA — M v FVimtEA o ¥ —
TxAABRBYVET, F— b F ¥RV A ¥ —7 A AFKFIL, channel-group f > ¥ —7 =
AA Ay T4 Fal—varyavy RCHRELEEFICHIG L THET,

« LAY 2HR— DAL, channd-group f v % —7 = A a7 4 Fal—var av
VREMBHLCT, A= FF ¥R A 0¥ —T = A ZAEBII/ER L £

F7-. interfaceport-channel port-channel-number 72—/ )L 27 4 F a2 L — g a<

VREFEHALT, A= b Fyrimia v —T oA A FETERTHZ L %)“C%i

T, L. Z2OHE, WA VX —T oA RAEWPR — MIAA VU RT 5T

channel-group channel-group-number =~ RZFHTLIMLERNH Y 7,

channel-group-number (% port-channel-number & [F] CEICERET 2 Z & b, E I EEHEHT

HZEHTEET, HILWESZM L2S5EG. channe-group =~ & RIZEIAYITHT LW
— b Fy 2 EERLET,

s LAY 3K — FOgAIL, interfaceport-channel 7o — 3L 27 4 FaLb— g 2
<> K, BXOZEDOH LT noswitchport f v X —7 =2 Af A a7 4 FXalb—T g av
YREMEHLT, mBA =T oA R FETERT DML ERH Y £, ZDI&,
channd-group f > ¥ —7 = A A a7 4 Xalb—rgryavy ReHLT, TEIT
EtherChannel |24 ' Z—7 = A AZE| D BCTFEF,

cLAFVIR—PTLAVIA =T RELTA U F—T oA ZAEFET DHITIE, no
switchport f > % —7 = A Za~ v Rafli[{ Lf_L“C channel-group 1 > % —7 = A A =2
Y74 X alb—varyavy REERLTENIC FFy RN A F—T = X &k
AL ETS,

Port Aggregation Protocol; /R— FE£37 0 FajL

A—MEKT T han (PAgP) IZvAaMADO T 7 kLT, Cisco 7 /3 A3 LN PAgP %
PR=F TR T Lo TIA B AEEINT=T A A TOHBE L7, PAgP 21
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EtherChannel D&% |
B« rswoorane—¢

AT2L, A=Yy b AR—HETPAGP N> N ERHLT 5 Z LI12XK V., EtherChannel % H
BB CT& £9°, PAgP (X7 1 A A X v 7 EtherChannel TA *—7 /ML TX £,

AA v FETNIAA T AFX v 7L PAgP T HZ LI2L > T, PAgP AR — N TE5
N— N —ORIER, BLOKEAR— FNOMEZFEH LET, RIZ, REDNELIL TS (X
2y IJNOB—T R, A LED) FA— &, B—0Ofm#EY 7 (Fv RV ERITENF— ) I
/= LET, RENERL TWER— N 7 L— AT 40k ET, ~— K
T, FH, BIOKR— M AT A=FHIKTT, 72& X, PAgP ITEE, T2y 7R
E— R, *4 7 47 VLAN, VLAN#ifH, h" 70 F 7 AT —F A BIRI TV F 7 ¥
A THRELER—FEI =L L TELDET, UV % EtherChannel {27V —7 b L7=1t%
T, PAGP [TH—~TFT A AR =KL LT, A=Y —ZEDOITN—THBMLET,

r—rEHTOFaLE—F

PAgP E— i, PAgP RA T = — 3 VARG 2 PAgP /N7 v b &R — FRIEETE 200,
FIIZAE LTI PAGP Ty MUGETELINERELET,

5 10: EtherChannel PAgP & —

ET—F B2l

auto R— a2y y 7 xIdvx—v g0 AF— MILET, Z08HE. R— MM
ZAET D PAGP X7y MISE LETMN, PAgP Ny b xIvxm— g%
BltET 22 L xdH 0 /A, ZHUTE D, PAgP /7 > N OE(F IF R/ NRIZHD
ZbIET,

desirable RN— 2T /T 47 xFvxo— gy AF—MILET, ZOBEE, R—F
IZPAGP X7 v b EXRETHZLIZEH-»TC, lIFRER— ORIz —2 g
B LET,

AA »FAR— ML, auto F— RE7-1F desirable & — RIZERE S ZFHFAR— b & 721F PAgP
N7y FEARZHLET, on B— RIZRESNT-AR— I, PAgP 7 v L £8 A,

auto E— FB L WNdesrable E— RiZ & biz, fHIFEFR—FExrIrxz—2 a3 LT, H— Fif
7 E DS HASNT (LA ¥ 2 EtherChannel DAL, b7 7 25— B LU VLAN &
F EOREMEICHESNT) | AR— b C EtherChannel Z#ELC& A L oI LE1,

PAgP E— RPRER > TN TH, E— FETHEMEDRH DRV | 4 — b EtherChannel % JEAK
TEET, RICHIZRLET,

» desirable = — KD — M, desirable £ 7213 auto &=— KDB|D AR — b & EtherChannel %
e CTEET,

e auto E— RO R— M, desirable ®— ROR[DAR— ~ & EtherChannel ZJEL TX £9°,

MAR—hFEH LACP R =— g U EBB LRV, auto T— ROKR— K, auto E—
RORBIDOAR— K & EtherChannel Z KT 5 Z LT TE XA,
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I EtherChannel D% E

YLLYFE—F

1Lk E—F |

PAGP I DT /34 AN AA v F a8+ 554, nonsilent ¥ —U— R&HT25L, AA v
FR— b2 AL FEERAICRETEET, autoE— NE7/id desirable t— R & & HiC
non-silent E— RZFEE LR D> 851E, VALV FE— RBEESNTWAL E R ENE
7,

AL N T— REEHT DL, PAgP XIS T, 2OIFE A ENT vy FEFELRNT AN
A RCAL v F 2B T HH/A T, VAL b= b=l VT 74 v EBERLE
WTZ 7 AN Y= @3Ny N TFIA YR ETT, ZOHE, YA Ly o= F—
WCHERE SN BRAR — B ECTPAgP #BBI S ¥ 2 L. ZOAA v FHR— MREHELRLS 720
T 2L, PA VLU RERET D &, PAGP BENEL TF v Vv L —T 2R — M &S
L., 2OR— FPMrECHEHINET,

R—bEHNTOFOILDOEBAELBEE

Xy N =27 TS X, PAEPYIBE T —F —F 23R — F T —F IS hET. B
BAR—MIE-oTTY FLREFZE L, ZOMBITESWTHELIERT 27 1 A3 T —
F—7TF, £ Gal) N—MILoTT RLREZEET LT A AT, BRFR— K F7—F—
T, FEITANT V7 Ol TR —OREICT HLENH Y £7,

TNRA AL ZONR— =05 & HENF— N T —F—D84, MEA— by o7
RL2&ZFELET, 531 AL EtherChannel D WD R— F&2FHTHZ itk - T,
EEICICT Y FERELET, BHFR— K 7—FT—04, EOoWEAR— M AT v M@
<MITEETIIHY FHA,

PAgP I%, /X— hF— T NRA AP T —F —DLEB LR — I L T3 AREHR— b
T —F—OBACITHBRE TEEEA, LERS T, BHEA—FTT FLRAZFET DI
I, =N T AL RCFETFEFRERET OMLERNHY £7, o, AMOSEBITA%E
EEILARN—ZASBUCRE L T, HESNTZEEIL MAC 7 R L ANFIZFE CHERAR— MIEE
SNAHEIICTHEVNELHY FT,
TN—THND1DODR— K TTRTOLEEEITI KOICHREL T, thOR—FE2Ry h 2Z
NRAVHERT 2L TEET, BIRENZ1ODOR—FTA— R =2 TEERHRH SRR
ol BGaiE, BRLUNIZ, 27— NOREHOR— MUV B TEESE S Z LN TE
9, Ty MEEHICEIGRIREND X )12, A— MEET DHITIEL, pagp port-priority
AR —T oA AT 4 FXal—aravry FEFERA LTI I5AF VT 2ERLES,
TIAFT VT A RENEE, TOR— FPREREINDAEENEED £,
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EtherChannel D&% |

B« rs070 ro o e oEmmE

A\

6=

CLI Cphysical-port ¥ — 7 — RZIFE LA TH, T30 ARYAR— T 201%, EHA—
FETOT RVAT—=2 T OHTT, pagp learn-method =~ > R35 X TN pagp port-priority
aw 2 R, T AN— R = T3 EZ RIE L EH AL, Catalyst 1900 A1 > F 72 &
MBIR— MZE DT FL AT —=0 7 OHEYHR— KL TWNDET A AL PAgP OFH A EMANE
R T DT DICKETT,

TNRAADY 7 X— NP —RYPELT —F—Th 53545, pagp learn-method physical-port A
VHE—T A A AT 4FXal—varyavy R L TYEA— 7 —F—LLTTA
A AERETDHZ L E2HLE L £9, F7=. port-channe load-balance src-mac 7' 7 —/3 )L =1
T4 Falb—rvaravy R LT, SMEIXLMACT FLAIZHESWTAMEUT N Z iR
ETHIEEHRLET, 5L, T30 RAFEFILT N LA %5 L7z EtherChannel N O [A]
CAR—hEHEHLT, BT —F—2X 7y FERELET, ZOWRI T, pagplearn-method
avy ROBREFEHLET,

R— MR T O )L EDBRE & DFIEENE
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B - a7 4 FXal—vary T— K2Rtk
Device (config) # interface LETS
gigabitethernet 1/0/1 FEETX AL LA —T = A AL, W
H— T
PAgP EtherChannel D355, [A L% A 7
BILOHEDOR— %2 8 ODETRH LY
N—TITHETEET,
LACP EtherChannel D&, R L% A 7
DA —H Xy N AR —F%216 £ THRET
xFJ, A8 DDA — k% active T—
NIz, &K 8 DDR— k% standby E—
NIZT&E £,
R w 74 | switchport mode {access | trunk} FTRCOR— K EREZT 4 I T 7R
Bl - —I\kLTI_JLVLAN #HYTD
Device (config-if)# switchport mode N ERBPTY 7L LTRELET
access R—=NERAZT 47T 7EAFR—FK
ELTHETHAHEEIX. A— &2 12o0D
WAN_mﬁﬁ@éTT<téwo?
TE5HEPIT 1 ~ 4094 T,
R T w 75 | switchport access vlan vian-id R— P ERXT 4 /777121 R— =
%l - ELTRIET 5% — h& 120D
Device (config-if)# switchport access VLAN \_@yf%ﬂ@ éTT< fiéb\o ?E‘Hﬂiﬂ
vlan 22 T HHIPHIT 1 ~ 4094 T,
R Fw = 6 | channd-group channel-group-number mode| -  x /L 7 /)L— 712 8— R 2E| ) BT,

{auto [non-silent] | desirable [non-silent ]
|on} | {active | passive}
i

Device (config-if) # channel-group 5 mode
auto

mg%-bitime%—b%¥
L/i‘g‘o

mode (21X, RDOF—T — KOV
1 S&ERLET,

« auto —PAgP Z:i&E DS R ST 5A
[ZBRY | PAgP & A X —7/MIZ L%
T, R—hE2RXyi7 xadvx—
var A7r—hILET, T
By R— MIZET L PAgP X T v

IZISE L E 925, PAgP /347 v b

XTI —a U ERBTHZ LT

HoEHA,
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EtherChannel D% E I
. L 4 *¢ 2 EtherChannel D&% E

ARV RFERERETI VI Y By

« desirable—fE4 12 PAgP % A F—
TMILET, K= 2T 2747
FxdvrT—y gy 27— MILE
T, ZOHE, F— FE PAgP X
o heEETHsZ LIk -T, M
FR—IreORITLm—T a9 &M
BLUET,

on—: PAgP ¥ 7213 LACP % i+
FNZAR— FAFRFIFIZT ¥ b S
N4, onE— KTlE, I AHE
7¢ EtherChannel N fFES 2 D1, on
T— FOR— T N—T0, onE—
ROBIDOR— N T N —T 1835
YLETEg Y,

non-silent — ({E&) 7 /34 AN

PAgP it /3 — M —IZHEfi S
TWAEA, A— b2 auto £721%
desirable — Fi{Z72 % LIV A L
¥ MEWEZRAT O L HITT /A AR—
&R E L E9, non-silent #f57E
L2zdo TG ald, A1 Lo RAs
ESNfzboERaShET, A
LY RREIE, 77 A —F
73Ny N TR A Y E OB
W23 L CWET, A Lo MERGE
T5H &, PAgP WEMEL TF ¥ v
TN—TIZR— b &AL, 2D
A— M MEEIEH S ET,

active : LACP E@EN K 7=
BIZRY . LACP & A X —7 LI L
¥4, R— a7 0747 2
T—v gy ATF—MILET, Z
DO, R— MILACP X7 v F %
FEETLHZEICL ST, fHFER—b
toxdv—ya rERBLE
7T

passive— : 7~— F T LACP %A
F—T ML T, R—rE T
xdvr—y gy 27— MILE
T, ZOHAE. R— MI%ETD
LACP /37 v MIIGE LET 08,
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I EtherChannel D% E

L 4 v 3 EtherChannel D% 7 .

AU RFERETOVa Y

B8

LACP Xy h rdvm— 3 %
BAET % = L 13 0 £ 4 A,

ATy T17

end

1

Device (config-if)# end

¥t EXEC £ — RIZER YD £,

L 4 * 3 EtherChannel D% FE

L A ¥ 3 EtherChannel (2 —H% %> b R— FZEIV B THIZE, ZOFEE2ETLET, D
FNETTMETT,

FIE

ARV RFERETIVa Y

=)

&

enable
1 -

Device> enable

¥ ME EXEC E— R&AZ L £,
NAT—READLEST @RS

) o

ATvT2

configureterminal

1

Device# configure terminal

Ja—nR_) a7 4 F¥al— gy
E— RFZBBLET,

ATvT3

interface interface-id

1

Device (config) # interface
gigabitethernet 1/0/2

MBRR— P ZEEL, /1 F—T A X
a7 4FXalb—YarE— Kath
LET,

BHhigA v Z—T = A A%, WER—
FREENFET,

PAgP EtherChannel D354, [A L% A 7
BLOHEEDOR— M2 8 D>ETRHLY
N—=TITRETEET,

LACP EtherChannel D&, R L% A 7
DA —HFxy hAFA—F %216 T THET
¥4, K8 HODFE— k% active E—
NIz, kK 8 DD — k% standby E—
RIZT&EET,

ATvT4

no ip address

1

Device (config-if) # no ip address

YR — MZE DY TOENTWHAIP T
RLUANRWE & 2R L ET,
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B v 3Etherchannel o

EtherChannel D&% |

®RE
ARV RFEREET7TOVa Y BHY
A7y 75 [ noswitchport K=&l A¥3IE—RFILET,
i
Device (config-if)# no switchport
AT w 76 | channe-group channel-group-number F ¥ IV T —TVTIR— N EE| ) YT,

mode { auto [ non-silent] | desirable
[non-silent] | on} | {active |
passive }

1 -

Device (config-if) # channel-group 5 mode
auto

PAgP £— R £ 721X LACP £— K& T
L/iﬁ—o

mode 21X, IKDF—T— FOWFh)
1 DZERLET,

e auto : PAgP ZEE MR S L7255 E
(ZFRY | PAgP ZA X —7 VI L&
T, B—FrERy 7 xIvT—
vary AF—hMILET, Z0
AL R— MIEZAET D PAgP T
MIISE L ET 2, PAgP /N7 v |k
XA E— g VERBTLZ LT
» Y FH A, EtherChannel # > 73—
WAL v F AH >y JNTHRRD A
A v FITBLTWDEES, Z0F—
U— RiE¥HA— b ENFEHA,

desirable : #ES:{1Z PAgP & A % —
TMILES, A= &7 7747
XAy E— gy AT —MILE
T ZO%HE. A— NI PAgP /X
o heRETsZ ko T M
FR—bEORIT— 9 &
1AL ¥ 9, EtherChannel A > 73—
AAf o F RH s JINTRIPDAA >
FIBELTWDYE, ZOF—U—
RiZHhR—hEhEHA,

on : PAgP <> LACP Zfi [ L 721>
T, B— N EEHICT v 2L
£9, onE— FTIX, EAABEZR
EtherChannel 23 fF(£9 2 DL, on
E— FOR— ~ZIL—T73, onE—
ROBIDOR— k7 N—F 121 5
BAETET T,

non-silent ({fEE) 7 /34 Z73PAgP
KGO/ 3— N =2 ST 5
e, A— Y auto £721%

desirable £— RiZ72 5 LIV 1 L

. Cisco 10S XE Gibraltar 16.12.x (Catalyst9300 R f v F) LA ¥ 223> 744 Xal—>3>v HA K



I EtherChannel D% E
({£%E) EtherChannel O— K NS UL U5 DHRFE .

ARV RFERFTIVaY =)

¥ MEWEERAT O X IZT /S AR —
k&R ELET, non-silent Z5iE
Lo lzaid, A Lo hadke
EShlborReshEzd, o1
Ly hMREIE, 77 AN P—F
723y N T I AV E o
WL CTWET, AL hERE
T 5 &, PAgP BEMEL TF v /b
TN—TIHR— NEfEEL, 20
R— MMk SN E T,

« active : LACP @& i &=
AIZRY . LACP &2 A F—T7 LI L
FI, "= 270747 33
T—Yar AT —RMNILET,
OEE . R— MILACP X7 v F &
EETHZLITE-T, FHER—F
toxavo—a UERBLE
7T

s passive— : ~— k T LACP % A
F—T M LT, R—hrE2Xy 7
FrAvT—y gy AT —PMILE
T, ZOgHE, A—MIZETD
LACP /37w MIIGZE LET 0N,

LACP XNy hxdvm— 3 Uk
B3 52 Lidd b £HA,

AFvJ17|end et EXEC E— RICREY £,
B

Device (config-if)# end

({£Z) EtherChannel O— K NSV U5 DETE
BE O AURE T RO 1 2295 X 512 EtherChannel 2 — RAT U Y U FARETE E
7,
EtherChannel ©— RS L3 0 53R ET 51215, ROFIEEZETLET,
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({£Z) EtherChannel O— K /NS UL VT DRTE

FIE

EtherChannel D&% |

ARV RFEEETIVa Y

=)

AT w71 |enable
1 -

Device> enable

¥i#E EXEC T— F&EADIZ L £,
NRAT—REZ AN LEST @EREn-8

/E[\) o

R 72 |configureterminal

1 -

Device# configure terminal

Jua—\)L a7 4 Xal— g
T—FzfnL£7,

R T w 7 3 | port-channd load-balance

dst-mac

1 -

{dst-ip
| dst-mixed-ip-port | dst-port
| extended
src-dst-mac
| src-dst-port | src-ip
src-mixed-ip-port |

src-mac

sre-port )

Device (config) # port-channel
load-balance src-mac

src-dst-mixed-ip-port

EtherChannel ® 17— K35 o 0 7 )5
ERELET,
57 4V MM sre-mac T,

ROWTIDORRM BT AL IR L F
R

e dst-ip : 5B A RDIPT KL A%
fRELET,

« dst-mac : FH1E/37 v b DFEIAR A
FOMACT RLAZIBELET,

» dst-mixed-ip-port : IRA FDIP T K
L A8 LN TCP/UDP 7R — k 457
L%,

« dst-port : 6% TCP/UDP R — b % f§
Eb\iﬁqo

e sre-dst-ip : EETTI KOS AR A B
DIPT RLAZERELET,

s grc-dg-mac : E(EI0E L U%ESEHR A
FNOMACT RLAEZRELET,

« sre-dst-mixed-ip-port : BHEEkR &
OSERAAFDIP T FLAB IO
TCP/UDP 7R— M & H5E L £ 7,

« sre-dst-port : BEE LIS L UL
TCP/UDP A— F & fEE L £ 7,

s extended : iR~ R CEHAIEE

2H DL, FEILER L U%EED
FREMHAG DY, ke — K
NG T HRERELET,
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I EtherChannel D% E

EtherChannel #5380 — 135 v v v oiE [

AU RFERETOVa Y

B8

esre-ip : IEfEIEARA RDIPT RLA
wHRELET,

e sre-mac : A58 hOEETT
MAC 7 RLRAZEELET,

* src-mixed-ip-port : E(FILAH A FD
IP7 KL A LOTCP/UDP &~ — b
EHRELET,

e src-port : E{E 56 TCP/UDP AR — k%
RELET,

ATvT4

end

1

Device (config) # end

HrME EXEC E— RNIZEREY £9°,

EtherChannel ¥5i3EO0— K/NS U U5 DERTE
B KT 22w PR ARG DT THEMT 2B AICIE, HEn— KT o v Z2REL

£7,

CDRATIA T a T,

FIE

ARV RFERFTIaY

=)

ATy T

enable
51 -

Device> enable

¥itE EXEC E— FE A LET,
NAT—READLEST @RS

) o

ATvT2

configureterminal

1

Device# configure terminal

Ja—nR_) a7 4 F¥al— gy
T FEBIBLET,

ATvT3

port-channel load-balance extended |

dst-ip | dst-macdst-port | ipv6-label
| I13-proto | srcip | sre-mac |
src-port ]

fi

Device (config) # port-channel
load-balance extended dst-ip dst-mac
src-ip

EtherChannel #i3E 2 — KT v v 7
RERELET,
F 7 )V MM sremac T,

ROWFT ORI A B L %
R

s dst-ip : FEEHRA FDIPT KL A%
fBELET,
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. (AT aV)R—rERTOLILORERELBEEOET

EtherChannel D&% |

ARV RFERETIVa Y

B8

e dst-mac : HE/37 v b OsEdeR A
FOMACT RLAZEELE T,

« dst-port : %%5¢ TCP/UDP 7R — k & f§
ELET,

«ipv6-label : IPv6 7 0 — T ~UL & 4R
H/E_‘Li‘a‘o

«13-proto: LA ¥ 3 7o haLils
ﬁb‘ij‘o

csrcip  HELAA FDOIPT RLA
EHRELET,

ssre-mac : E5/N7 v hOEEIT
MAC 7 RL A Z4EEL £,

* sre-port @ #{E ¢ TCP/UDP 7R — k%
RELET,

ATvT4

end

1

Device (config) # end

¥:#E EXEC £ — FIZEY £,

(7L aVv)R—rEHNTOFOILDEEAEZLEEEDRTE

PAgP 7 —= 7 BRI 2 3ET 2 I121E, ROFIRZFEITLET,

FIE

ARV KRFERERETY Va3 Y

=)

ATy T

enable
R

Device> enable

e EXEC E— FEARIC L £,
NAT—REANLET EkEn-i

) .

ATy T2

configureterminal

1 -

Device# configure terminal

Ja—)L a7 4 FXal—g
T— F&ERHEBLET,

ATvT3

interface interface-id

1

Device (config) # interface
gigabitethernet 1/0/2

BER—FEREL, /¥ —T A R
a7 4 Fal— gy T— REBth
L%,
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I EtherChannel D% E

Link Aggregation Control Protocol 75y b X% 2 /3 R— FDERTE .

AU RFERET7TIV3 Y B#)

AT 7 4 | pagp learn-method physical-port PAgP =8 AN L £,
f5l - 77 # /b k Tl&. aggregation-port
Device (config-if) # pagp learn-method |earning MDBER I TWET, DFED
physical port EtherChannel N D R — k DWF oz fi

HLT, 723 ZARRT » b EREE TS

EELEST, BHR—F 7—F—0D;

G EOWERR— M2y R )

ITEETIIH Y EHA,

isBAR— 7 —F—ThDBIDT N
A\ B9 D physical-port 2 7347 L %

D

port-channe load-balance 7' = —/ %)L =

Y74 FXal—varavr KE

sre-mac IZRRE L T 7230,

FHHRUTY 7 O TR C 7RI
ETDMENRD Y £,

R T 75| pagp port-priority priority R L2 AR— b7y MeidfE LT
Bl - BREND LSS, TIAAVT 1 %%l
Device (config-if) # pagp port-priority VETET,
200 priority [Z$57E T & D #HIL 0 ~ 255 T

9, 774/ MEIX128 T, T4 A
UT 4 BEWIEE, BA— N3 PAgP Rk
I SN D ATREMER R < 720 £,

AT v 76 |end HebE EXEC B— NICEY 77,
1 -

Device (config-if) # end

)

Link Aggregation Control Protocol 7k b X2 /N 7R— FDERTE

LACP 231 3 —7 VDA, /7%?:7i77jwhf F ¥ KIVIZEBIT D LACP AR —
FOEBRKRE EK16HOR—1) OREERAET, ~EIIT 77T 4 7IZTESLACP Y~

7@SOEHT¢O%@@8@@9/7ﬂﬁ/bx&/n4% Nz Ed, 770747
VoI DIONIET 7T 4 71W2ede, Ry NAZUAAL E—ROY I B3ROVICT 7T 4
2720 E9,

F¥RNTT I T AT R — FORKEERETDHZETT 740 FEER LEETEEY, 2
DHFE. BODOR—FNER Yy b AZ L, R— M0 E4, 72L& 201E3F v 2V THRK S E
DOR—FEEELEEES., HWEETOR—IBE Y M ZAZ 4, R— MNIRY E£7,
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EtherChannel D&% |
B werosxis rrons

9 SPL DU > 7 A EtherChannel 7 /L —7 & L TREINZHE. Y7 b TIZLACP 77
AT VTSN TT I T4 7T DRy N AX AR, K= ERELET, Y7 hU=
71X, LACP ZHHET A AT AMOTXTOY 72, WOEFHE (X744 VT 4 lH) T
MENTZ—BEDOTIAF VT 4 2EI0 Y TET,

*LACP ¥ 2T L FI5A4F VT 4
« VAT AID (F/3 AMAC 7 RL &)
*LACP R— K T4 F VT 4
« K— hEH
TIAF VT 4 DHRIZENTE, BENNSWIEETTAF I T o REL 2V ET, 774

FVT 413, "= Fu =7 EOHKIN S 2HEIC. TXTORMER— PR S LRNE D
K\X§Vﬂ4%ﬁFK¢éﬁﬂ%%%ELiTo

TIT 4T R— By b AXNA R— I EHBIT DT, RO Q2-D) FEEFEH
LET, 9. FHEOIEN AT A T T4 F VT 4 EV AT AID ROV AT AD T 2
OFET, ki, F—= b 774 F VT4 BLOR— " EEZOMIZIESNT, TOVATLDT
TAT R—=b Ry b AZNL R—= b E2RELET, MO AT LDOR—K 7T A4 FY

T4 LR — FESOMEIFEH I ET A,

VT WRNT2T DT I T4 TRBIORZ L RA Yo7 OBRFECHEL5 25 X 512, LACP
VAT AT TAFTV T A BLOLACPHR— N 7T A4 4V T 4 DF 7 4 ) MiAEBETXE7,

LACP MK/ FILDERTE

R b Fr RV THASND A FALShiz LACP K— hORKEEIRET 5 &, Kb
F ¥ ZANOEYDOFR— "B HEY N AZ L F— e LTEEINET,

R— bk F v RO LACP R— h DI R EZFRET HI21%, FibE EXEC ©— R TR LT, &
DOFMEIHENET, ZOFIEIIEE T,

FIE
AT RFEEIEEITII Y B8

AT 71 |enable KiHE EXEC E— RE2 AL £,
B - INAT—REATTLET (EREi=
Device> enable /Er\) °

Z 5w 72 | configureterminal Ja—\) a7 4Xal—vay
15“ : £ — ]\\‘%F’lﬁﬁébjﬁ—g—o

Device# configure terminal

Z T w 3 |interface port-channel channel-number R—h F¥RNVDA L H—T A A 2
1 - Y74 F¥alb— gy E—RERBL
£7

Device (config) # interface port-channel]
2
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| EtherChannel D%
Link Aggregation Control Protocol R— b F ¥ RJL REZ Y F7AY T4 E2—TILDEE .

ARV RFEEETIIa Y BRI
channel-number O #iFHIL 1 ~ 128 T,

R w 7 4 | lacp max-bundle max_bundle_number A— FF v R 32 KT LACP 7R—
Bl - hORREEEE L £

Device (config-if)# lacp max-bundle 3 |}5E CX é%ﬁﬂi 1~8T9,

AT v 75 |end HebE EXEC B— NICEY 7,
1

Device (config-if) # end

Link Aggregation Control Protocol R— FF v X)L A2 K70 T4 E2—TILDEE

R—h F ¥ RKILDOAZ > K7 a2 EtherChannel A 13— R— h 25— &5 4 &—7 iz
H1201%, A=k Fr b A v FZ—T = A A TROEEZITVET,

FIE
ARV KRFERERETY V3 Y =[]

A7 w71 |enable FHE EXEC E— RE AT L E T,
i - INAT— R AN LET (ERahizy
Device> enable é?) o

R Fw 72 | configureterminal Ja—\)L a7 4 F¥al— g
15“ : t— F‘%Eﬁﬁébi‘g—o

Device# configure terminal

R T w 7 3 |interface port-channel channel-group BETAR— FrRf A H—T =
# - A AR L £,

Device (config) # interface port-channel]
channel-group

Z T w 7 4 | port-channel standalone-disable R—=brFXx N A H =Tz ADA
Bl - Ao RTay B—RET 4 E—T M
LET,

Device (config-if) # port-channel
standalone-disable

RTw 75 |end REET— REKTLET,
f
Device (config-if) # end

R T 7 6 | show etherchannel RE Zfilgas LE T
1 -
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B acr — FF v L0 Mintink D E

EtherChannel D&% |

ARV RFERETIVa Y

B8

Device# show etherchannel
channel-group port-channel
Device# show etherchannel
channel-group detail

LACP 7R— k F + & JL® MinLink D& E

Voo 7y RET, Voo Ty AT —NMIBITTHR— N TFXY RNV A F—T A AD
EtherChannel TN RIVT DM BEDH DT 7T 4 7 AR— O/ NI a 6 T& £9, EtherChannel
D/ 7 2 LT, AKHHIE LACP EtherChannel 237 7 7 4 72725 Z L #[hIET& %
4, F£7-. LACPEtherChannel (7 7 T 4 7 A 28— R— RO 74 & T, ME R R AR S
AL TEX R2WEA . Z OREREIC X Y LACP EtherChannel 2837 7 7 4 712720 £97,

R— b FYFRMRER ) 7 O/ EBRET D, ROEEEFITLET,

FIE

AR EFERERTIVa Y

=)

ATy T

enable
1 -

Device> enable

it EXEC E— FE Az LE T,
NRAT—REZANLET EREN8

) o

ATy T2

configureterminal

1 -

Device# configure terminal

Jua—N)L a7 4 FXal— g
T— F&ERHEBLET,

ATvT3

interface port-channel channel-number

1

Device (config) # interface port-channel]
2

R—=FF ¥ XLDA L H =T =2 AR O
V74X al—i gy EB— REREBL
i‘a‘o

channel-number O#IFHIL 1 ~ 128 T,

ATvT4

port-channel min-links min-links-number

1

Device (config-if)# port-channel
min-links 3

Voo 7Ty RET, Voo 7Ty A
T— MIBITTHR— b Fr A
K —7 = A A® EtherChannel T/N KL
TEHOMBEDH D A LN R— h O/ Nk
EIRECTEXET,

min-links-number O#iPHIZ 2 ~ 8 T,

ATvTh

end

1

Device (config) # end

¥#E EXEC £ — FIZEY £,
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I EtherChannel D% E

({£Z) Link Aggregation Control Protocol > X T LTS5 A4+ ) T4 DHRE .

({£&) Link Aggregation Control Protocol > X T LTS5 A4 4 ) T 4 DERE

lacp system-priority 2~ > &7 u— )L a7 4 X2 b—r 3 v E— R CEH LT, LACP
A =T ML TNWBTTODEtherChannel IZXf L CYV AT AT T4 F VT 4 ZRETEE
T, LACPEZREHFADEFT ¥ FICKH LT, VAT LT ITAF )T 4 2R ETEEEA,

FIANVMEEEESTDE, VI NI 2T DT 7T 4 TBILORZ LA U 7 OFFRIFIEIC

WL ET,

YOH— FRKy b AR LA B RICH B HERT BICIE, i EXEC E— KT show
etherchannd summary =~ > KA L %9 HFA—FAT—F 777 THER) ,

LACP VAT L T4 F VT 4 ZFET HIZiE. WOFNEIZHENET,

FE
AT RFEEETIV 3 Y Br
AT 71 |enable ¥EHE EXEC E— RZ2HIC LT,
fi NAT—REANLET EREINH
Device> enable &) .
Z 5 7 2 | configure terminal Jua—N\)aryZ 4 Xal— g
i - T— REMBELET,
Device# configure terminal
25w 73 |lacp system-priority priority LACPV AT LT TAF VT 4 iR EL
1 - £
Device (config) # lacp system-priority |5/ Cx A#iHIL 1 ~ 65535 T, T
32000 7 v M 32768 T,
ERN/NEWEEY, VAT L T A44Y
TAFEL< R ET,
RTv 74 |end HHE EXEC T — RICEREY £,
fi
Device (config) # end

({£&) Link Aggregation Control Protocol R— kTS5 4 4 1) 7 1 DERE

T 74N BRTIE, TXTOR— NMIFRI LA =K FIF7A4 4V T 4T, =AUV VAT LDV
XTA774ﬁ)T4kiU/XTAD@1#}%%F/XTA&U%&é%FAi\UmP
EtherChamnel R— DR — M 7 I3 A4 F VT 02T 74/ b XD G/ REICEE LT, &I
TIT 4 TCIRDBEY NAR N, Vo REETEET, Ay b AF AL F— NI, &
%753\4\5“%73“5‘6 T RNTT I T ATV ET, EOFR—FIRFEy PAZ XA E—F

\Z® 2 R T 5121, show etherchannel summary #i# EXEC =2~ > R&fH L £ (HA—
NAT— 7T T TER)
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EtherChannel D&% |
. Link Aggregation Control Protocol 111 TR &SR L — b2 4 I —DERE

\)

(X)) LACP BT RTOHMKR— MEEHNTERWES (2, N~ Ry =T OHlFINRKE N
F£— bk AT L) | EtherChannel P C7 7 T 4 I BRWR— MIT_XTEHy b AX A
AT — MZRY, Fy UL ENTZR— FOWTIDHERE LR WIS IRV S E 4,

LACP R— N I AF VT 4 R ET HITIE. ROFIRIZENET,

Flg
AV RFERIEITII Y B8
RTw 71 |enable HitE EXEC E— K2 A LET,
1 NRAT—=REANLET FEERINT-H
Device> enable ) .
AT w 72 | configureterminal Ja—)ary7 4 Xal—g v
% - ET— RZHBELET,
Device# configure terminal
R w 7 3 |interface interface-id BETAR—FEEEL, /¥ —T =
#l - A A a7 4Fal—ayT—R%E
Ly
Device (config) # interface pka L £
gigabitethernet 1/0/2
AT 74 |lacp port-priority priority LACPR— K 7I7A4 AV T 4 ZHELE
1 - kR
Device (config-if)# lacp port-priority| f/E Cx A&uHIL 1 ~ 65535 T4, VA
32000 7 v ME 32768 T, MHA/NESWVIE
E. R— MNP LACPEIEH S5 7]
BEMERELS 2D ET,
AFw 75 |end FiHE EXEC £— RIZED £,
1
Device (config-if)# end

Link Aggregation Control Protocol 1:1 TREE L — F 32 4 T —DERTE

LACP # A ~— L— h&aZEEFTHILIZLY, LACP ¥ A AT U FOREZLEE T HZ LN T
&F7, lacpratea~> FEEA L, LACP Y R—FEINTNBEAL U H—T = ATEZEX
5D LACP il Ny "L — FEFRELET, ATV M L—RMNEL, 774 DL —
F GO romEEL—F Uf) ICEAETLZZENTEET, Z0a~r Rk, LACP 234
F =T NI TWABAL v HZ—T 2 A ATOHRYR—FENET,

LACP .1 MEBH L — M A ~—%RET DL, WOFNEEZFEITLET,
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I EtherChannel D% E
g a— Auo-1AG 0 |

FE
AU RFEREET7TIV3 Y By

RT w71 |enable ¥iME EXEC E— R& AT LET,
f NRAT—RE AN LET FERENnG
Device> enable f?) 5

R 72 |configureterminal Ta— ) ar7Z 4 ¥al—a
%l - E— NEBBLET,

Device# configure terminal

R Fw 73 |interface {fastethernet | gigabitethernet | ¢t o ¥ —7 - 4/ 2 BB EL. A L X —
| tengigabitethernet} slot/port TxA A A7 4Falb—var E—
fi RZBRE L £,

Device (config)# interface
gigabitEthernet 2/1

RFw F4|lacprate {normal | fast} LACP 3 AR—FENTNDHA ¥ —

B - 7 = A ATEAT SN D LACPHIEH T
FOLV—RERELET,

A LT NL—b&ET 744 MY

v b4 5I2iE. nolacprate =~ K

Device (config-if)# lacp rate fast

EHALET,
AFw 75 |end ke EXEC B— RIZRY £7°,
1
Device (config) # end
Z 5w 76 | show lacp internal REXMERLET,

1 -

Device# show lacp internal
Device# show lacp counters

'8 —s\)L7% Auto-LAG DERTE

Auto-LAG % 7 0 — VIR T B 1I2iE. ROTFNEEZFEITLE T,

FlE
AU RFERET7TIV3 Y B#J

AT w71 |enable FHE EXEC T— FEA L £,
f5l NAT—REANLET FERINZY
Device> enable &) .
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B & rro5-—oz12T0AILAG D

B

axX ;e

EtherChannel D&% |

ARV RFERETIVa Y

B8

ATv T2

configureterminal

1 -

Device# configure terminal

Jua—\)LaryZ7 4 Xal— g
£ — F%Fﬁlﬁﬁébijﬂo

ATvT3

[no] port-channel auto

1 -

Device (config) # port-channel auto

AA v F O Auto-LAGHERE R 7 1 — R
NTHBIZLET, AL vF EO
Auto-LAG ¥ERE % 7' 0 — L TN
H20%, Zoa<r Ko no B A H
LEd,

G¥) 57 vk Tlk, auto-LAG
MEREIIA AR — N ETA % —
TIN5 TUWVET,

ATv74

end

1 -

Device (config) # end

HkE EXEC E— FIZREY £,

ATvTH

show etherchannel auto

1 -

Device# show etherchannel auto

EtherChannel 7% B 81 ER S L= Z &
NEREINFET,

R— bk A>3 —2T x4 XTO Auto-LAG D

=JL =

axX AE

R—F AV H—T A AT Auo-LAG R TET DL, WOFIEEZFZEITLET,

FIE

ARV KRFERERETY VY

=)

ATy T

enable
1 -

Device> enable

¥HE EXEC E— FEARIC L £,
INRAT—RE AT LET (EREIN-%

) o

ATy T2

configureterminal

1 -

Device# configure terminal

Ja—)L a7 4 Fal—g v
ET— RZRHBLET,

ATvT3

interface interface-id

1 -

Device (config) # interface
gigabitethernet 1/0/1

Auto-LAG ZHMZT HAHR—h A & —
T2 A AEEEL, AV HX—T A A

a7 4 FKal—ayET— RaefEth
L9,
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I EtherChannel D% E
Auto-LAG T EEDEE |

ARV RFERFTIVaY =)

AT 7 4| [no] channel-group auto UEE) HxDOR—hK A F—T=A
il - AT Auto-LAG FEREZ AN L £ 7
Device (config-if)# channel-group auto ﬂﬁ]/z DAk A \/{H7 =A A LT
Auto-LAG BEREZ 202 2 12iX, 2D
A< RO no IBREMHEH L £,

GE) 5 7 /L kT, auto-LAG
HREIZ AR — b ETA x—
TINS5 TWET,

X5 v 75 |end HebE EXEC B— NITEY 77,
1 -
Device (config-if)# end

R T 7 6 | show etherchannel auto EtherChannel 78 H BIA9IZ{ER Sz Z &
i - NERENET,

Device# show etherchannel auto

Auto-LAG T D5ttt DERTE

H &) CYERK & 7172 EtherChannel % FE) D & DI F L, BEFE D EtherChannel (Z7% E 2B 14 %
\Z1X, persistence =~ K& L ET,

Auto-LAG TKBMEEAER T HI21F, ROFNEEZFEITLET,

FIE
ARV KRFERRETY Y B
AT w71 |enable it EXEC E— REHIC L E T,
fi NAT—REANLET FEREIN=5

Device> enable /Er\)

ATy 72 |port-channel channel-number persistent | [ &) TERL & 417 EtherChannel Z FH) D
HDIZZEH L, EtherChannel IZ5% E % 1B

5l .
Device# port-channel 1 persistent MFH LA TEET,
AT 7 3 |show etherchannel summary EtherChannel {fi# % &/~ L £,

1

Device# show etherchannel summary
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EtherChannel D&% |
. EtherChannel, 'R— F&E# 70 k3L, & X U Link Aggregation Control Protocol DIREEDE=% ') L 45

EtherChannel, "— F&EHN 70 FaJL. & & U Link
Aggregation Control Protocol DIRREDE=42 1) >4

ORI EIN TS a~ K& H L TEtherChannel, PAgP, X O'LACP A7 — X A%
KRTEET,

5 14: EtherChannel, PAgP. 5 & U LACPAT—H ANE=_4AHaAT UK

avw > R Bz

clear lacp { channel-group-number counters |LACPF ¥ %/ N —FEHRBINRNT 7 14 v

| counters } I AT B EI YT LET,

clear pagp { channel-group-number counters|pAgP F v /L 7 L —7IERB LI RN T 7 4

| counters} I B EI VT LET,

show etherchannel [ channel-group-number { | EtherChannel [ 2312, ZEMHIC. 1/TOH~

detail | load-balance | port | U= TERSNET, Aol AL

port-c_hannel | protocol | summary }] 17 L— AR, A— k. F—F Frx

) DL |y 77 R BED A LAG T

" P YizanzT,

show pagp [ channel-group-number ] { N7 74 v 7GR, WHEIPAGPRRE, 1A /—

counters | internal | neighbor } 572 & D PAgP E N FRENET,

show pagp [ channel-group-number ] dual-active| 5 = 7 L7 7 5 4 TR AT — & ANFER X
ﬂij‘o

show lacp [ channel-group-number | { counters| 5 = ¢ v 7 fifi#, MESLACPIXE, HA /3—

| internal | neighbor | sys-id} T & LACP M FR SN ET,

show running-config RETY MY R L ET,

show etherchannel load-balance A=K F ¥ FNVHNOR— O — KT
YU ERE T LA R EF R LE
B

EtherChannel @ % E 5l

Z Z Ti%. EtherChannel ® X F & F R EFNTHOWTIH L £,
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I EtherChannel 0

K
it

il : L A " 2 EtherChannel (%5 .

{5 : L 4 v 2 EtherChannel D& E

wIZ, AZ v 7HND 1 DDAA »FI|Z EtherChannel Z#5&ET 2B Z2RLET, 2 ODOKR— %
VLAN 10 DAX T 4> 7T 7EAR—hKE LT, PAgPE— K desirable Th 5 F v F/L 51T
F B TET,

Device# configure terminal

Device (config) # interface range gigabitethernet2/0/1 -2

Device (config-if-range) # switchport mode access

config-if-range)# switchport access vlan 10
config-if-range) # channel-group 5 mode desirable non-silent
config-if-range) # end

WIZ, A¥ 7RO 12D AL »FIZ EtherChannel # 3% ET 262 /RLET, 2 20F— M
VLAN 10 DA X T 4 v 77 78 AR—F& LT, LACPE— Fiactive T 5 F ¥ 1/L 512
DETHIET, active:

Device# configure terminal

Device (config) # interface range gigabitethernet2/0/1 -2

Device (config-if-range)# switchport mode access
Device (config-if-range)# switchport access vlan 10
(
(

Device
Device
Device

Device (config-if-range)# channel-group 5 mode active
Device (config-if-range)# end

OB TIL, 7 a A AHX 7 EtherChannel %/ ET 5 FEEZRLET, LACP/ Ny 7 £— R
AL T, VLANIONDAZAZ T 4 v I T VA R—RELTRAE YT AN OR— &
29D, AX YT AUNR2DOR—F a1 OF v 1L 512D Y TET,

Device# configure terminal

Device (config) # interface range gigabitethernet2/0/4 -5
Device (config-if-range)# switchport mode access

Device (config-if-range)# switchport access vlan 10
Device (config-if-range)# channel-group 5 mode passive
Device (config-if-range)# exit

Device (config) # interface gigabitethernet3/0/3

Device (config-if)# switchport mode access

Device (config-if)# switchport access vlan 10

Device (config-if)
Device (config-if)

# channel-group 5 mode passive

# exit

POE £72IXLACP X I3 =— 5 DT —(X, AL v TFnLT 7 EBARA L (AP) T2
DOR—MERELIEGAICHET DA RENRH Y £3, 2o F IV HE, A— K Fr X110
REZ AA v FRTITH LEBETE 3, FMIZOWTIE, ROFIZSRL TIZIVY,

Device (config)# interface Port-channell

Device (config-if) # switchport access vlan 20

Device (config-if)# switchport mode access

Device (config-if) # switchport nonegotiate

Device (config-if) # no port-channel standalone-disable
Device (config-if) # spanning-tree portfast

\}

GE) A= IRR—1rO77 vy 7T HLACP= 7 — 2R L72GGI1E, ROa~vr FHEED
LHVEDNHY F£9, noerrdisable detect cause pagp-flap
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EtherChannel D&% |
. 5l : L 4“7 3 EtherChannel D% E

5 - L 4 7 3 EtherChannel D% E

ZOBITIEH, VAV IA X —T oA ADREHFEERLET, 220K — ML, LACP £—
K723 active THAHF ¥ r/SIZEY Y THNET,

Device# configure terminal

Device (config) # interface range gigabitethernet2/0/1 -2
Device (config-if-range)# no ip address

Device (config-if-range) # no switchport

Device (config-if-range)# channel-group 5 mode active
Device (config-if-range)# end

ZOFTIX, 7 aAAH v 7 LA 3EtherChannel DR EFTIEEZ TR LET, AZ VT AL _—
2D2ODR—FEAZ YT XA RX"—=3D 1 DOFR— L, LACP active E— R TF ¥ %/ 7
WZEYD B THILET,

Device# configure terminal
Device (config) # interface range gigabitethernet2/0/4 -5
Device (config-if-range)# no ip address
Device (config-if-range)# no switchport
Device (config-if-range)# channel-group 7 mode active
Device (config-if-range) # exit
Device (config) # interface gigabitethernet3/0/3
Device (config-if)# no ip address
Device (config-if) # no switchport

( channel-group 7 mode active

(

)
Device (config-if)
) # exit

Device (config-if

#
#

{5 : LACP 7Ry F R &R /A R— FDEETE

ZOFITIE, AL ELIEDT VT 4 T R— BB LGEEITT 7T 4 71t S5 EtherChannel
ERETLOHZRLET (R—FFrx12) . ZHE THOT 7747 R—bEAy b *
BN R=FE L TOHRKIBEDEY OFR— b DRI NET,

Device# configure terminal

Device (config) # interface port-channel 2

Device (config-if) # port-channel min-links 3
Device (config-if)# lacp max-bundle 7

{5 - Auto-LAG D& TE

WIZ, AA v FIT Auto-LAG 2R ET HHIZ - LET,

Device> enable

Device# configure terminal

Device (config) # port-channel auto
Device (config-if)# end

Device# show etherchannel auto

WOENX. BEIRIIZ/ER X472 EtherChannel OEEE 27~k L £ 97,

Device# show etherchannel auto

Flags: D - down P - bundled in port-channel
I - stand-alone s - suspended
H - Hot-standby (LACP only)
R - Layer3 S - Layer2
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I EtherChannel 0

K
it

- not in use, minimum links not met
- unsuitable for bundling

waiting to be aggregated

- default port

- formed by Auto LAG

>o s o R a
|

Number of channel-groups in use: 1

Number of aggregators: 1

Group Port-channel Protocol Ports

—————— et s
1 Pol (SUA) LACP Gil/0/45(P) Gi2/0/21(P)

- in use f - failed to allocate aggregator

EtherChannels 0s&m Y 77 Loz |

Gi3/0/21(P)

WROFZ, port-channel 1 persistent =~ > K% 51T L 72 # @ A B} EtherChannel O#EZE 27~ L &

—;_‘O

Device# port-channel 1 persistent

Device# show etherchannel summary
Switch# show etherchannel summary

Flags: D - down P - bundled in port-channel
I - stand-alone s - suspended
H - Hot-standby (LACP only)
R - Layer3 S - Layer2
U - in use f - failed to allocate aggregator
M - not in use, minimum links not met
u - unsuitable for bundling
w - waiting to be aggregated
d - default port
A - formed by Auto LAG

Number of channel-groups in use: 1

Number of aggregators: 1
Group Port-channel Protocol Ports
—————— e
1 Pol (SU) LACP Gil/0/45(P) Gi2/0/21(P) Gi3/0/21(P)
i -
EtherChannels M:EfN!) 77 L 2 X
EE R
BEEIEE X=aT7ILEA L
ZOETHEMAT S 3~ RO5Ea724%3C | Command Reference (Catalyst 9300 Series Switches) ™
B L O EOFEM, lLayer 2/3 Commands| OHAZZHL T ZIW

EtherChannel 0¥ gE & FE

WOFIZ, ZOFY2—/LTHlTIHED ) UV —2B I OEEEHRZ R L ET,
IO OBEEIX, FRCHR SN TWARWED , EBAINZY UV —XLUBEOTXTOHOY J—RT

EHTE £,
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EtherChannel D% E I
. EtherChannel O #&E B FF

Jiy—=x W EE FEEETR IR
Cisco IOS XE Everest EtherChannel EtherChannel X, A A vF, L—&_ BILN
16.5.1a P—R—lc7+—V s LT FeEHE

V7 ettt LET,

Cisco IOS XE Amsterdam | LACP 1:1 JURME L & |LACP 1:1 JURMEBERE TIX, Ay R AZ N
17.3.1 = A VT ~DT 7 A NAL yF A==
775 47 Vs 1912 k% EtherChannel
BRENTR—bENET,

LACP l:1 ARy N AF NS T =07
HEEIX., T2 T 4 Tl leotztk, oA A
UT 4 DENR— FA~D ALy FF—/3—
EBEOHDIA~—EHRELET,

CiscoFeature Navigator 35 &, 77 v 74 —ABIRNY 7 b =T A A=V DV R—
MEHRZ R TE £, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [JE5H] 7B 7
7EALET,
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http://www.cisco.com/go/cfn

B,
=% =R

SEEEMIO NI (PTP) DOFEFE

« PTP OHFIFEE L IR (129 =—)

« PTP IZBHT 2 05#H (130 ~—2)

« PTP OFXEHE (139 _X—)

Bl LAY 2BEIOLA Y 3PTP OFE (146 2X—)
« PTP OEREDERE (150 ~—2)

PTP D #I#9E1E & IR

« EARSEERER] 7 2 R =L (PTP) 1. C9300-48UXM A A FEFILDEMID 16 [HDOID K
TV IR—=RE, TRTOT vV I R—FTCHR—FSNET,

« 734 2D show clock =~ > RDOHF1 & show platform software fed switch active ptp
domain =~ ROHAIZEREND PTP P —AR 7 vy 7 BRREHILTHEEA, ZhbD
HE, 24 vy FTHEREND 2 20870y 7 TY,

ePTP F T VAT LV k7 avy 7 £— RTiX, VLAN HiZV R —FENFEFA,
PTP X, AHX v 7 ENTZ T A ATEIHAR—FENTWVER A,

« ZA v FI%. IEEE802.1AS 3 L OIEEE 1588 F 7 4 /L h Fu 7 7 A L&EHR—FLTH
D, EHLLMAICHHMIA T, AL v F T EICHEMMELTES a7 7 A4 L1 DT
bt:\—a—o

*CiscoPTP DFEETIZ, 2 AT v 7 70w 7 ORENRYR—F S, 1 ATy 7y 7k
YR —hEINEFAN, AAVTFNT T RIRE =T 0 INHIAT T Ay —U%
ZETAHE, AvE—VI Ry FERET,

« 7y JROKENMET T 5728, PTP BAMEI N TWRWT /N1 2% PTP %>
U— 7 ICEET S Z LRI EE A,

e F Y T A vE—1E, CiscoIOS XE Gibraltar 16.12.1 TliEV A — F SN TWEH A,
INBEDOA Y=V, MEENTIZAA v F TRy 7ENET,

R vy 7 H— RREIMEENTWDEHA, 77— RSy 2 v X —4 v N ID 2Ffo%
Ao —FEy 7o bbb LTEiEEINET, NTUVAXT LU NIy s
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ERERMIO L PTP) OBE |
B rrecesams

F— RREEENTWEHIBRE, BHA v —JIIERAR Yy 7h 7 F2E LT Z 7L
kR EINFET,

« 55 PTPE— R 5HI0 PTPE— RICEERITT 5 Z I3RS E ¥ A, noPTPmode
PHEALTHEDE—F227 U7 L, HILWE—FE2RELET,

«IPv6 B LN VRF IZPTP ZH R —F LEFA,

s hTZAXT VLN 7uay s T— RNiE, X147 47 A ¥ 3 A — b LD EtherChannel
AUVE—T oA ATEYAR—bShFHAL GERIn 7 E—REIXA T4 7L A3
A—FTHR—FZNET) ,

cPTP ZA— = ANRA PEL 22— LD EDR— MIHBRETXFHA,

¢« A7 — N7V AL v F A —s3— (SSO) 1L, PTPEZHVR—FLCWEHA, PTP 7 k=
Wt AL v FA—_"—RICHEB L F9,

* Precision Time Protocol (PTP) % 2 7= MACsec XA — F I FH A,

PTP [CRA9 5 1FHk

Precision Time Protocol (PTP) %, IEEE1588 C, % v MU —Z7 L& N7=HIEL L OHIE > 27
ADTDOEREay 7 E LTERINTEY, SEIERFE LELZEMEDO DT A
Ayl EEL/SNTry hR—A Xy NI =7 Truy 7 RS -0ICEBSEL
7oo PTPIL, FEEMOX v U — 7 b3 HIER LI & 27 AT RN G S 40T
BY . BANROFIBIE & DT D72 A — N —~y RLIPWEEE L72We®, BT AT AT
DA I B T,

PTP %R 5 H

v— 7 WA AR ER, EEOEBER/EH R EOA~w— N 7V vy REHEBILT 7V r—
va ik, EFICEMRREREE L ZBERELELE LET, XA IV OREX, *y hT—
JEMRORBEL NI TN a—TF 4 RN E N EESEET,

BRI B L ORI ORI Z T, PTP A v —V_R—Z2 7 hai, 41—V Ry bRy
D=0 EDORry bR Xy NI ZRETHZ L TEET, A —T Ry b Ry
FU—27 TPTP ZfEHT 2FRIFRD LB TT,

HEFEDOA—Y Ry b Fy FU—7 TaX EEETE, By N Ty LRSS
« PTP 7 — % /}/r v MIMR B HHRE Lo EEE Ly

44—y b AAYFEERE
Precision Time Protocol (PTP) (%, IEEE 1588 C. * v MV —2{LE&N=HITER L OHIE > A7
LADEOOEBE I/ ay 7EAE LTESEINTEY ., SEIERBELLZEMDOSET /N1
ATyl EELNRry hR—ZX Xy NI =Ty 7 HRMEE27-0OICHEEISNEL
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| SmEsM~ToraL (PTP) OB

Ay t—

-~

P

rvt—s~—zors [

77o PTPIZ., FEEERO R v MU — 7L SN2 IER L OHIE Y 27 AR RN FF ST
BY . wANBORIENE & T 02U A — N =~y FLMLEEL LWz, 5y AT AT
DI T,

PTP # {94 S EH

A=Yy bRy hT—=7TiE, A v T, v NUV—27 TS AWOE_EHBE A%
AL ET, XA T, Ty MTEENDT RLREREFEHA LT, 7—% 37y b &S
oy MERRICERE LET, AL Tk, Oy FERIFICEFELL D LT84, &6
AR NE Iy hO—8EZ NNy 77 LET, Ny 77NN o XWNIcRd s, A
A FII Ty FORGBERIESEET, ZORBIECEY, X2y hI—7 EOTRA A7 0y
I BFEEICF L < 72 2 FREMEDR H D £ 97,

AA Y FNPMACT RV AT —TNVERRE LT/ v FCRC 7 4 —/V RZHERE L TV ARIT,
AA Y FICAD Ty Misa—R)v AEVIRESND & BMOBIENFAT 5 AlREMEDS &
DNET, ZOTaBRIILY Ty NEEFHOLA T U UREEIL, ZNNHOE;MZL - T
Ny MBIERE S FERFRIC R DGE DV £77,

PTP 2%y NU—ZIZIBINT D2 LT, T4 A7y 7 2 IE LR L, AR Z R
THZEILKY, ZNHDLAT UV BIOBIEOMEEM > Z N T&EEd, PTPIZLD,
Fv hT—7 2L v FIE, HERZ7av7 (BC) RhTAXT L hrZavys (TC) ED
PTP 7 /34 R & U THERET 5 Z L AIBEIC 2 D £,

N—ZXD[EHA

7wy 7 A EHERT S22, PTP Tt KR (w24 —) L%2EH (RAL—7) OO
B SABIEE EMICHET 2 4ERH D £3, PTPIE, vAX TRA AL AL —T T34
ADMTAvE—VEFEFELT, BEMEZRELET, A vE—VOFEEIZOVWTIE, PTPV2
Avw—=UHAT (132%—=V) THELIHBHLTOET, KIZ, PTPITEMR A v E—Tk
ZEHMZEL, ZNOORMEHEH L CRESABELZFHRE L ET, Tk, PTPIX, &
BENTBIECR L TRy U —7 T—=XZEENHBEORZIE R 2T L, X0 IEME/RRy
AW EER LT,

ZORERIERBIC L > TRy U~ EDOT A AR O/RZBIENRE S, v AL — L& A
L—7 DM THEHEESNLZ —HEDOA v E—V2H LT, ZOEMEIIEHLTr =T/ 71y 7))
FEINET, —HHOBIEREMIT, BEA vE—T L ZERA v — DO ZGRIE R B
HZEICE-oTHESNNET, ZOHREITHHZREESAZAHRE LTWETRN, A vF
KXy hU—21F, Ny 7707 7 A0EDICHT LHRF2EE A E RO LI
NED EH A,

PTPIX. FT U AT VLU v uvZ &AL, A vTFaerxy hI—7 EORAF— ) —
FEAL—T ) — RIZx L C—ROISHBMIC LT, Fy NU—7 XA 7 Ry FOR
MR~ « —/v ROBEIEZRIE L, B0 HT HEzRELEST, = FY—x2 2 KGR 7a
JiE. AA v FLREIULGET, 2y bU—7 EOTRTORA v =T % kL F T,

\}

GE)  CiscoPTP L. ¥~VFF Y ARPTP A v —YDHEVR—FLTWET,
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ERmEEE IO oL PTP) OBE |

B orresve—vsq7

WO, 7TV R~AX—rnavr BRI/Ivy 7 T—=FRDOAL vF, BIOTVZL U
LR T NA AR DA T Y Vv MBS (IED) % & TR 72 1588 PTP 1 »
O —2 %R LET, ZOXRTIE, Master l T T R~ AX— 7o v T3, Master 1 23l
HAARREIZRD L, RO DICEENR 7 vy 7 AL —7 7 Master 2 ([ZH] D b D £97,

B21:PTP+y h7—%

Master 1
(Grandmaster) Mastar2
oo,

High-Quality Low-Quali
Frequency/Time Source \ // ;

ﬂ Frequency/Time Source
P Boundary

Clock1

I[ED

Slave 1 Slave 2 Slave 3

cmm--e-e Timing
Flows

Metwork
Connection

;M4a

PTPV2 Ay t—/ 47
PTP A vE—t, KD 2ODF A FITHBEINET,

e AR M A= T2y FRR— MIBET A EE, TR LB E
TNWHADARR LT THEITMTFEN, FA DAZ L FITHESNCY 7 IBIEZ T 57
DIHEHENET, A XM AyvE—VFKROEBY T,

* Sync

* Delay Req

* Pdelay Req
* Pdelay Resp

T AA =, RIS 2T D oI S E T,

—REGI2 A =T XA DARR T THEITRTENT, v RAF—/ AL —T B EETT 5
EOIERAESNET, KR A v E—I3kD EBY T,
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PIPARV R AytE—SS—HUR .

cTF A

* Follow_Up

* Delay Resp

* Pdelay Resp Follow Up
Sync, Delay Req. Follow Up, 35X 'Delay Resp * v&—%, BHEOI/ v 7 LHER7 0
7 HEMT 57O S ET,

Pdelay Req. Pdelay Resp, 35 L UNPdelay Resp Follow Up A vt —0%, NI AXT L b
suay 7OV 7 BEAHET D EDIEHNINET,

RARNAF =y TNITYANE, TV RvRE—Tay %8 KRL, A—hx~
AP —FTNFAL =7 L LTHID S TET, ZHITHENT, T XTOYAZ —R— K23, Sync
Avt—Ul 74+ —T v T AvE—VEFEHLT, VAN =LA L =T~y
DG EBIIELE T, ¥V AN —ARL—T 37 uy 7 2ZE L, U7 OBIE, FRIA
7y b, BEEATEY b, BLOEERTA—FEZHAE LRI ny 7 2HHLET,

A ARN) =LA L =T, LFOWTNDRDA = ALEMEHLTY v 7 BIEZFE L E
ﬁ—o

s T RY—T U ROBIEA T = AL (133 =)

BT —ET DOERERA T =AL (134 X—)

PIPARUK AytE—D—47 DR

2T, REIFICRAET A PIP AR N Ave—U U= AIZOWTHALE T,

IVRY—IFKRDOEZEAHND=XL
WEIETR/ISEA D= A LAHICRESN-BmE 7 ay 7 LBER 7oy 71X, ROA X b Ay
T UERHEHLCHA IV I EREER L. B2 ET,

* Sync

* Delay Req

* Follow_Up

* Delay Resp

INHEDAyE—IF, RO— U ATEEEINET,

1 ~vRZ—3, AL —7ICSync A vy E—TYEEE L, TANFEEINRA (1) Zitekl
iﬁqo

2. AL—T7N, Sync A v —VEZEL, ZE LKA (12) 2kl 9,

3. ~AX—M, Follow Up * v b —IIZH A AKX LTl ZMIAT 2 LICE 5T, A A
AR Tt BAL—T B ZFET,

Cisco 10S XE Gibraltar 16.12.x (Catalyst9300 R f v F) LA ¥ 223> 74 XalL—>3> HAF .



ERERMIO L PTP) OBE |
B c7v-crorE =24

4, AL —T N, wAHX—|ZDelay Req A v —TVZEEL., THNREESNZRL (13) %
REERLE T,

5. ¥wAZ—N Delay Req A vE—V & E L. ZfE LR (4) ZiskLE7,

6. ¥ AX—7N, Delay Resp A v —IZH A LAZ T4 HMBPIAL T LIZE T, A A
2B T U A L—T B ET,

D=l ADE, AL —TIAODE A DAZ LT T XA LET, ZHHDH A A
AZ T EFEHALT, ~AX—IRTHEAL—T Javy /D478y b, 20070y /[
DA =V DOV RERMEZFHETE £,

FT7y FRIZ, A v =V N R —=NH AL =T BESNAERNR AL =T h < A
H—UREIND DI ERIFHIEFE L TH D E WV I FIHRIZFE SN TWET, Z ORI,

FERFRAY 723w NBIERFE D 72D — Yy b Fy hU—7 E TS T L ZYTIEH Y
FHA,

®22: FIEDEM : TV RY—T Y FOBEAH=X L

Timestamps
Master Slave known to slave
t1
Path - Sync
Delay
L t;

Follow -Up(ty)
t.t
t tto,ty
Path - Delay R TR
Delay
— i

Delay -Resp(t,)
ttata s

Path-Delay = [(t,- t,) — (t: - t))2

Offset from Master clock =it; - ;) — Path-Delay

IS0

E7Y—ET7DEEAD=X L
Xy U= OREERNICEEDO L~V OEER 7 vy 7 3G ENTEY . £ b ORMIZIEPTP X}
TS AN BE A, FHOREMET LET,

70 KMV 7HE#IE mean_path_delay/2 &% L2 E3ATHR & 72> TWET A, 2 ORHIE
A=Yy bRy U= TIEMTLHRYTIEH Y FH A, HELN ESEL-DIC, &
Hi 7 7y 7 OfERRAT RY—2 > REiR7 vy 7 04 7%y MOBMSNET, 7272
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e7v—t7oEEAh=X4 [}

L. WRERHICIZETHO ) v 7 BERBEBE SN TOWETA, ETHOY 7 BT T Y —
ETEE 0y 7 Ik o TR SN ET,

BTV —ETER 0y 7iE, ETBEA D= AL EFEETS2o00 70y 7 R—EHOU
JRBIEEPELET, U VI, Sync A v E—T & Follow Up A v tE—Y DX A I
HHREMET DDA SNET,

EYY—ET7EEI vy 7 I, ROAXR N Ay =V BHLET,

* Pdelay Req
* Pdelay Resp
* Pdelay Resp Follow Up

INHDAyE—VE, ROV —F U ATEESNET,

1. R— K 172, Pdelay Req A v &= DH A LAK Tt BAEKLET,

2. B—=R2HB, TOAvE—VEZELTIAN LRI T R EEKLET,

3. AR—F 27, Pdelay Resp A vE—VHIRLTHA LAZU T B3 EHAERLET,
2O0OR— MEDEWEA Ty MZEDT T —2R/NRICMA D 72012, A—F 213,
Pdelay Req A v —U %55 L72#&IC, TE 50 & U HUHIZ Pdelay Resp A v —T %K
LEd,

4. KR— 1273, Pdelay Resp A »— & Pdelay Resp Follow Up A vt —I TENENH A
DAR T QEHA DAL T B ERLET,

5. A— I 1723 Pdelay Resp A v E—TZZELIRIC, XA LAZ T4 EERLET,
ZTO%, W=F 13, 4DODF A LAZ T (tl, 2, 3, t4) ZHHLTFHY > 7 RIE
EERELET,

R 23:FIEOHM: E7YV—ETOBEAHD=X LA

'I'irnestamps known
to Switch 1 Switzh 1 Switch 2
H t
Pdelay Reg
\i t-""—
Pdelay-Resp(t2) s
bt
Pdelay-Resp_followup(i3)
t1 ltEItS:tli 14
g

Peer_link_delay =ity - t;) — {t3 - &)}
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ERERMIO L PTP) OBE |
B o»rvovroms

A—AIL Y0y Y DEH

BAEAYR PTP Xy T —7 TlE, ~AX— 7 av 7 EAVL—7 7oy 7 X[FE UEEETEE
LET, 270, 20Xy hT—7 Tl 52X BRAETLIAEREERHY 5, Z0IE5
DEE, YAA—Iny I EAL—T Juy OMOEEEDOETT, TNAA A N—FKTx
TDEALAR L TERET 0 —T v 7T AvE—Y (A v FTRITEAE) ZHEHALTa—
Vv sy s OREREREL, ~AX—ay 7 OFEKE - FHSEDLZEICE ST, R
HOXEMI ZENTEET,

RRETRA—98yY 7ILd) XL

NRANwAZ— 7y 7 7Y X (BMCA) X PTPREGED HAZ T4, BMCAIX., v k
U—7 LK r7aw B, FOVT RALVNTRBETELHIITorayy (Forayy
HIXRZETe) OIBLORAN vAX—ru vyl BRETDHHEZRELET, BMCAILX, 7
T AR LIy NT—7 NDOKAR— bk ETa—h i ofkeiic@fEL, xv hU—
I RERRIZ BT A2 2 R0 |2 3#% £ 9, IEEE 1588-2008 I235-3< BMCA X, 7 r v 7 7Fm
RTALDT KRB A D TIZHTHT T IV ARy e—V %A LET,
BMCA IZ. ROBEHEAZHEHL T, V7T RALLVHANDORA N v2Z—ay 72 RELET,

ey 7 EE (22 21E. GPS IR EME LA ENET)

ey 7 OBFAFEMED 7 1 v 7 ¥EE

o IR RS DR ENE

c JT U R AX—IZbiTW I Ay
IEEE 1588-2008 1Z3:-3< BMCA 1%, ZELET—4 Ly hEEHIMBEDOT—Z & v F%&1{#
AL, ROTa T 4 ZEORMEICHESNT, IBESNIERF TR/ vy 7 ZIELE
j—o

c ESRNENE 1 &2 vy 2o ——2E Y YT EEIRRL, AR 7RFIT 0 ~ 255 T,

7 7 4V MEIX 128 T,

TRy I RNRTHY T A, KV T ATIIMA OB B D £,
HEE . su v L UTC BORE (/)
NUYTUR a7 OEH
o BSENANT 2« BB RIERL, AZh7228PHIL 0 ~ 255 T¥, 7 7 4 /v MEIX 128 TT,
 EAHA T - 64 © MEERARNF (EUD
BMCA (X, RA h v RAZ— Iy 7 ZRETLHET TR, RO EE2HRIEL T, PTP Ry
NT—2 LTOrmy 7 EEOREEHIIHIELET,

ey I PMEEICRIT Y — T ARMERRY,
VALK — Iy ITHETO R ADFREEL LT, S AX— 7 av IR 2OFETSH, £
X~ AZ— 78y 7 NFEE LN E W - R 72 B BT e > TR,
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| SmEsM~ToraL (PTP) OB

PIPo B Y%

presnvs ||

PTP %> R T —27 %, PTPXIGT /A A TR S IVE T, PTP XHGT /N A A1, @%, kD7
oy AT TR S NE T,

JS5UKRTRA—4o0vY

PTP KAA VHNTIE, I R~AX— 27 avy 7MW, PTPICL D7 v v 7 RYOFEEFLFRET

T, ST R~ ARE— 7oy ik, WE. GPS NETFERE e 8O EM R AR Ao
TWET, 2 NI WHEREEZI Y 7 7 L A& LT, NESTRIET 2 LEOLRH
DG, VIV RvAX—uay 37— 0 TEET,

)

GE)

L LTRSS EE A,

sy JREEOR TR ESNDTZD, Xy NV—F TAAL vy FH2GM 7 vy 7 & LTHEMT

F—FaFY oAy

F—T 4TV rayZiE, 1 ODOPTPAR— h2FOPTP /72y 7 T4, 2O/ v v 7 |LPTP
Xy hI—7 T/ —FRELTHEEL, BMCARY T RAL VD~ AL —F - FAL—T L L
TERTEET, A—T 4FV Z7uy7iE, RMBLERT AL R RSN TWDH Ry b
U= Lo R ) —RELTHHEND =D, PTPRy hU—7 ETiRb— ks a vy s
AATTT, =T 4TV 7ay 7%, IMET A ACHTHIEIERA X T 2 — AR
HoFET,

BRI/ OvY

PTP* v N =27 IZBITHAHER I 0y 713, BEEOR Y NT—JIZBITDHAAL v TFRoN—4
Rbo2EEEZ LET, HER7ay 72 i@ﬁ@FWT FR&HY | HAR— biﬁ%@vwﬁ
BNRANOT 7R ERMELET, HERI v 71, PTP RAA VEOA ¥ —T = A R &
ffLES, Zor7av 27X, TXTOPTP A v E—VE2MYTZE L TLEL, T XTo
Xy NT—7 NI 74w kBRI EET, £, BRIy ZiE, BMCA 2EH LT, (-
BOFR— PO RZ2570y 7 PoREOLOERIRLET, BINSNZA— ML, AL—7
ELTRESNET, YAF—AR—MIFURA N —AICE RSN vy 7 RIS,
AL —T R—=RMNIT v TARN)—L~vRAZ—Iav 7 LREPALET,

EZEyOvy

PTP % v NU—27 DOFE 7 1 v 7 OEENT, PTP A X2 XA v —0—ETH 5 R
T4V REEHTHZETT, ZOEBICLEY ., AL v TFOREIENGDOIL., | EafRiED
FEENEHR SN ET,

WD 2EEOFBRZ 0y 7 B3H D F£9°,

IVRY—IVKR (E2E) FSURARTLY R BYSIE, SYNC A vE—Uk
DELAY REQUEST * vt —IZBI LT PTP A X2 b A » & —Udiflkisi] ( TEEERER) &
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| BUFEEE

ERmEEE IO oL PTP) OBE |

FREEND) ZHIELEY, ZORESHPRRIFRIE, ST oA v =Y 07 =27 1 —)b
N (WHE7 4=/ ) CBmshET,

* SYNC # v E—Y ORIE S #v7z PRk I, e d 2 SYNC A > & —3 721X FOLLOW_UP
A=V OMIET 4 —/V RIZIBMENET,

« DELAY_REQUEST # & — Y OHliE S #v7z FkRFEIL. %3 % DELAY_RESPONSE
A=V DRIET 4 —/V RITBIIENET,

AL =T, AL—T O L~ A X —DRZOMOA 78y NERETH EXICZOFEHREY
FERLET, R2EBZEs oy 7%, Vo7 AEROEHFEREEIIMEL A,

E7Y—E7 (P2P) #@V v YL, Aikd X H1ic, BEEilZ v v LA U HETPTP A
Ry MA v B—UHHERZRIE LET, 5612, P2PERZ 7y 713 B Y o 7 BT % B E
LEd, BV 7B, EROBET 2 2P2PEEI 0 v 7 EEERNBOPPHIR Y 10 v
DORIOHEE > MEWHEIE T,

IHRBED 2O (A vy e—IJHEERE T v A N — A U 7 BIERRD) 3 FE b
PTPA XV h A=V DEET 4 —V RIZBIEh, AL — 7riof§Féﬂ5fyt~
POBIET 4=V RITIZT_XTOY V7 BIEOSENEENE T, BHEMIZIZ, ik, SYNC
Ny Oy RY—2 ROBIEOEF (FAX—IPHAL—TFT) TT,

KON, PTPR Y hT—F NDOTAZ—/ AL —TREBIZEENSPITP /72y VR LET,
B 24:PTP 4 O % BB

Swilch Swilch Switch
Grandmaster clock Boundary/Transparent clock BoundaryTransparent clock

A R—

Ordinary Ordinary Ordinary Ordinary
clock clock clock clock

407229

PTP JO77AJL

Pﬂrfm774ﬂ4nmm1%8 X, [T RTEHAEER, PRSI DS —H O PTP #%
el T, PIPF 7 7 A /UL, @, BEDODZATOT 7Y r— g o E-I3BEEICEAE D
%@T&D\&wﬁ% ELET,

e RXRAKNVRAA— Tyl TNIYXAN LT ar
REEMA T g
o NAVRIEA T = X (BT BAE F 72 1B R )
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Default Profile [JJ]

e FTRTOPTP HREFREBUEB LT —Z By b A R—D#HLET 7 4L ME
« TV RV AZ—|ZibTW I vy s
s MEE/R FFRIEND, FITBEIEEIND P T UAR—F A=K A
s MEE/R FFRI NG, FIEEIEEIND ) — KR AT
o« MR FFRIEND, FRIEEILEINAA TSV a v
Default Profile

ZA v FDOT TV EDOPITP a7 7 ANV E—RiZ, 74/~ 777 AL E— RTT,
FZ U AR—=FDPTPE— RiZL A ¥ 2EBLONLA ¥ 3 TY,

FTT7 NV RTIE, PIPT 740 b7 a7 7 AT NEDT Ty 87 3+ — AL TH a—r L
b E N TWET,

PTP DERTE A&

PTP Default 70 7 7 4 JLDLE

VA ¥ 2PTP 27 0 — VIR ET D121, WOTFNEEZFEITLET,

FIE
ARV KRFERERETYVaY =[]

AT w1 |enable FiHE EXEC E— a2 Az LE T,
fl NAT—=RE AN LET FERINS
Device> enable ) .

AT w 72 | configureterminal Ja—N)ary7 4 XFal—g
Bl - T REBALET
Device configure terminal

ATy 73| {l}]]}ptp Rz vy 72— RaRELET,
mokoouceyclare e ety agaereiirangerat

e  boundary : A4 v FNRKEKED~ A

B B—y 0y g R BB
Device (config) # ptp mode boundary TEAL9 T H5F— R, H&50DZ
delay-re N
Devize (cgnfig) # ptp mode boundary 2y 780 %fgﬂf:y IS4 ﬁ)*ﬁﬂ:"
pdelay-req SNRWGEE, AL vy FiExRy b
Device (config) # ptp mode e2etransparent] J— D 7:7‘ VReRAE— T ay

Device (config) # ptp mode p2ptransparent]

T2 0 HEFEL TV D T RTOH
BOBZ vy 7270 Ed, HKEOD
VAL —INAA y FITHERR S T s
0y 7 ThdHEHWSNTSGE, A
Ay FIEOITa Yy Iy T D
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ERERMIO L PTP) OBE |
B rroctaut S0 7 1 LomE

ARV RFERFTIVaY =)

F L LTRBIL, oR— MM
SNTEEEOR 7 vy 7 b LTHERE
LET, RHOREWOHE, 21 v
F L ERHHAIEREIT, FAIT
AvBE—VEZHBRLT, /a2y sO
F7€y heXxy NU—7 OIBIEIC
KOO EALEZAEELET, 2D
T— RiE, WA EITEAMOR
REBIC LV RERBIEY v X 3L D
EEIERALET,

e2etransparent : T XTD A A v F
RN— N AL v FITHEERE S NI T T
YRR ARZ—=Iay L AL TR
R SEL720DAAL v FDE—
K, TWIRAT 74NV DIy
EF—RTYT, AA vFIE, AA v F
ZET 5T _RTONT » bMED
PEIE (PR EWVWWET) &
BEELET, ZoE— FTiL, BR
TRV Yy F T —DOFEM
W72 720 £,

p2ptransparent : AA v FREHFD
Iay v AY—r -y 7 LR
SERNVEIIZTDHE—F, 2D
ET—RDAAL vFIF, vRAEZ— 7
2y 7 OFRICSINET, T3To
R—=RKCTTF74+/NVKEPTP 727
E—REHEHLET,

GE) PIPT 74V 777 A
JVIRT IR AT a—3)1
B D &, PTP LT
XTCDOA o EZ—T A AT
ANz 0 £3, ERIOA
VB —T = A AT PTP & 1&
Rk 512i%, A
VE—=Tx AR AT 4
Fal—rzarF—FTno
ptpenable =~ > K&/ L
7,
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LA4¥ 24245 —7 A XLD Precision Time Protocol D% TE .

AU RFERETOVa Y

B8

ATvT4

[no]ptp domain value

1 -

Device (config) # ptp domain 8

PTP O FA A MEZHELE T,

cH—D RAL MEZRETE LT,
FRECTX HHPHIZ4~127TCT, T
7 4V MEIX 0 T¥ptp domain 2~
Y RIE, BET 74V MCRELE
B A,

LA 24243 —2 x4 X_LOD Precision Time Protocol D% E

FIE

AU RFEEETIVa Y

=)

ATy T

enable
B

Device> enable

¥ #E EXEC T— F&EADIZ L £,
NRAT—RE2ANLET @EREn-8

/E[\) o

ATvT2

configure terminal

1 -

Device configure terminal

Jua—\)L a7 4 Xal— g
T—FzfnL£7,

ATvT3

interface interface-id

1 -

Device (config) # interface
TenGigabitEthernetl/0/1

RETDWHEA L H—T = ABIRIE
L. AV F =T AT 4 Fal—
varE—RERBLET, BETD
A 4 —7 = A AL, EtherChannel D—
ICT B ENTEET,

ATvT4

[no] ptp enable

ATy Th

ptp vlan vian-id

1 -

Device (config-if)# ptp vlan 5

kZ 7 R— FTPTP VLAN %% E L
FI, T7HNVME FTUT F—F
DAxA T 47 VLAN T, EHRE—F
TlX. PTP VLAN N® PTP /3%~ kD
HOMLEE X3, fthod VLAN 7>5 @ PTP
Ny MIEESNET, /¥ —T =
A ATPTPVLAN %%/ ET 5 HiZ, PTP
VLAN Z{E L, ~7 > 7 HR— Tl
THLENRSH Y £9,

ATvT6

end

1 -

Device (config-if)# end

b EXEC E— RICEY 7,
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B svzriaLsvssos—szqzcorro

B

axX ;&

BRERMIO ML PTP) 0BE |

3 = —
SVIE-IEILANVYIA 22— 24 ATHPIP DERTE

Fg
IV N3 i F A7 = B

RT w71 |enable ¥t EXEC T— FZ A LET,
1 - NAT—REANNDLET @EREn=%
Device> enable &) .

AT 72 |configure terminal sa—r\ ) ar7 4 Xal—a v

. E— NEBBLET,

f
Device# configure terminal

R T 73| ptp transport ipv4 udp PTP #5ikE— K& LCIPv4 % E L £
1 - R
Device (config) # ptp transport ipv4 udp| (¥) LA % 3 PTP @ PTP #ixik )y

HELTHR—FENBD
I IPv4 721) T,
3 SN = — =]
PTP TOX{ETIP DERTE

FE
ARV FERET7IV3 Y By

AT 71 |enable HiHE EXEC E— RZ AL £,
fAil NRAT—REANLET (FERENG
Device> enable ) .

R 72 |configureterminal Ta— ) ar7 4 ¥al—g

. ET— FEBRBLET,

{5
Device# configure terminal

R Fw 7 3 |[no]ptp source {source-address|loopback | [Ff#i 7 =2 v 7 = — REEELET,

[vlan}

1

Device (config) # ptp source source
address

Device (config)# ptp source loopback
Device (config) # ptp source vlan

« sourceaddres : FRETDH L, TXT
DAV HE—T A ADPTP A vt—
CIXZOREETIP sk L E T,

s loopback : T _XTDOA v FZ—T = A
ADPTP A vE—T0F, —T Ny
JA B =T oA ATRESNT

IP Z{RiE LET,
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pre 51 z—nz [l

AU RFERETOVa Y

B8

svlan : PTP X v —U%, R"— hiZ
ST 5 SVIA v H—T A AT
REINZIP 2k LET,
GE) 7 74/ k& L Tnoptp
source =~ > R % fifi i
T&EET,

ATvT4

end

1

Device (config-if)# end

HbE EXEC E— FIZREY £,

PTP 5 4 T—DRE

PTP Z A ~—fH%Z T 7 4 /b MED D MLBERMEIZAER T 51213, ROFINEZEITLET,

1R BRI

ZA~—ANE, v XA v —VRIREO AL CHIE I LET, interval ¥ —T— KD
value (RPEA(T) Z#IRET DL, [MEEHEAERA L ET, ROFRIZ, S E KR CHEICEBR S
Nz value ¥ —U — Foflz R~ L FE1,

E:)

ke EXEC E— N2 BT L ET,
RAT— REATTLET EREIN7-8

) o

ARSND | #ET |RELALD
& ] &
-1 2! 12
0 20 1
Fl&E
ARV FFEREET7TIVa Y
AT w71 |enable
i -
Device> enable
R 72 | configureterminal

1

Device# configure terminal

Ja—nR_) a7 4 F¥al— g
E— FEBBLET,
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B rrsi~—onx

ERERMIO L PTP) OBE |

ARV RFERETIVa Y

B8

ATvT3

interface interface-id

1

Device (config)# interface
gigabitethernet2/0/1

BETHYEHAR—NEREL, A5 —
T A AT 4 Fal—T3g F—
NZBRtE L E7,

ATvT4

ptp announce {interval value| timeout
count}
fi

Device (config-if)# ptp announce
interval 1

fE=E) A H—7 =4 ALDOPTP T
FTUUA Ay E—VHORMBELITZ
ADLT T INA L HE—T A ATHAET
LD PTP RO AR E L E£7,

sintervalvalue: 77 A A vE—

DhRMET DB EIRRR A ROE L
9, #HIZ0~4TY, T4
MEZo 1) TF,

stimeout count : ¥4 A7 T h A >

Y =TT U AT DRI
MRz CRELET, @hHiT2
~10C¥, T 74/ ME3 8F)
<9,

ATvT5

ptp sync {interval value| limit offset-value}
f

Device (config-if)# ptp sync interval
1

(£E) A F—7=A A LD PTIP [
A=V ORERBEZHRE LT,

sinterval value : [FI#i A v — U %1%

BT axHCrRRERE L ET,
#WPHIZ, 3~1TY, 74/ b
Eixo &) T,

« limit offset-value : PTP 2N F ()i 238
HHETD, K7 uavrt7ky
MEZFE L ET, #PHE 50 ~
500000000}/ #C9, 77+ b
1% 500000000 F~ / F T,

ATvT6

ptp delay-req interval value
fi

Device (config-if)# ptp delay-req
interval 1

(EE) R— N~ AL —AT— LD
B PTP BEHEEER A & — V[ TFFA]
SNDOXECERMRERE L ET, BE
TX5#IZ0~5TT, T 74V ME
0 (1#) TY,

ATy T17

ptp pdelay-req interval value
fi

Device (config-if)# ptp pdelay-req
interval 1

(EE) R— "B~V RE—2AFT— D
AVRIEE SR A v 2 — VM THATEND
SHPCESRIR AR E L ET, FRETE D
F#PHIZ0~5TT, 774/ M0 (1
) T,
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| SmEsM~ToraL (PTP) OB

Precision Time Protocol D% A v ¥ fEDEEE .

AU RFERETOVa Y

B8

ATvT8

end

1

Device (config-if)# end

HikE EXEC £— RIZRY £,

Precision Time Protocol ® % O v Y {EDKTE

PTP 7 & v 7 Ofil. (BESENERL 1 36 K OMEIERL 2) %

FIE

RIET DR, KOFIEZFITLET,

ARV KRFERERETY Va3 Y

=)

ATy T

enable
51 -

Device> enable

¥itE EXEC E— FE Az LE T,

T RRFIRENTEHNARAT— R
AN L%,

ATvT2

configureterminal

1 -

Device# configure terminal

Ja—_ ) a7 4 Xal—T g
E— NLBABLES,

ATvT3

ptp priorityl value
1 -

Device (config) # ptp priorityl 120

PTP 7 v v 7 OMEESENANL 1 DEZFRE L
4, A% EPHIZ 0~ 255 T, 7
7 # )V MEIX 128 TY,

G¥) PESENENT 1 DAEAS 255 1Z3%
EENDE, 7av7ixr
TR AZ—LITRRE
nEtA,

ATvT4

ptp priority2 value
1 -

Device (config) # ptp priority2 120

PTP 7 v v 7 OMEESEINANL 2 DEZ 7 E L
4, A% EPHIZ 0~ 255 T, 7
7 # )V MEIX 128 TY,

ATy Th

exit
1 -

Device (config) # exit

Ja—)L a7 4 Falb—g v
T RIZRED £7,
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ERERMIO L PTP) OBE |
B 5 v vessvisvsrroze

Bl LAV2ELUTLAVIPIP DERTE

!l
show ptp port interface interface-name

PTP 7R — h OAREE 2 i@ 9~ 5 IZ1&. show ptp port interfaceinterface-name =~ > R %
MALET,

TRTCDA U F—T = A AOPTP AR — FDIREEALMEZE T D I2IE. showptpbrief =2~
REEHLET,

WIT, BIEEESR A B = A LA LB — FREDHHIZ R L ET,

Device# show ptp port GigabitEthernetl/0/45
PTP PORT DATASET: GigabitEthernetl/0/45
Port identity: clock identity: OxCC:46:D6:FF:FE:C5:24:0
Port identity: port number: 45
PTP version: 2
Port state: SLAVE

Delay request interval (log mean): O
Announce receipt time out: 3

Announce interval (log mean): 1

Sync interval (log mean): O

Delay Mechanism: End to End

Peer delay request interval (log mean): O

Sync fault limit: 500000000
I, BIEFR A = XL %M LI R T — FREOH 2R L ET,

Device# show ptp port GigabitEthernetl/0/45
PTP PORT DATASET: GigabitEthernetl1/0/45
Port identity: clock identity: 0xCC:46:D6:FF:FE:C5:24:0
Port identity: port number: 45
PTP version: 2
Port state: MASTER
Delay request interval (log mean): O
Announce receipt time out: 3
Announce interval (log mean): 1
Sync interval (log mean): 0
Delay Mechanism: Peer to Peer
Peer delay request interval (log mean): 0
Sync fault limit: 500000000

show ptp brief

T_XTCDOA L H—T = A ADPTP R— hOIRREZ MR 511X, showptpbrief =~
REFEHLET,

Iz, show ptp brief =~ > RO HHIZR L £T,

Device# show ptp brief
Interface Domain PTP State
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| BRESMTO L (PTP) O
Bl: LAV2EELTLA V3PP DEE .

TenGigabitEthernetl/0/1 0 MASTER
TenGigabitEthernetl/0/2 0 SLAVE
TenGigabitEthernetl1/0/3 0 FAULTY
show ptp clock

PIP /0w 0T AT T AT ADFMBIOTI7AF VT4 1T IF3A4F VT 02D
REE 2R+ 5121%, showptp cdlock 2~ > RZEHA L £7,

IZ. show ptp clock =~ > RO AHIEZRL 9,

Device# show ptp clock
PTP CLOCK INFO
PTP Device Type: Boundary clock
PTP Device Profile: Default Profile
Clock Identity: OxCC:46:D6:FF:FE:C5:24:0 <<clock identity of this
switch>>
Clock Domain: O
Number of PTP ports: 52
Priorityl: 128
Priority2: 128
Clock Quality:
Class: 248
Accuracy: Unknown
Offset (log variance): 16640
Offset From Master(ns): O
Mean Path Delay(ns): O
Steps Removed: 1

show ptp parent
BERE—RTT AL ABRFRF SN TNWE T T RvRAZ—rmy 7 ID 25ET HIC
1. show ptp parent =~ > KZHHL 9,

\)

GE)  showptpparent (X, T/ XA AR T VAT LU b Zay 7 T— RICHEESNLTH
L%a. HhEFRRLEEA,

Iz, show ptp parent =~ > RO IHI 2R L E7,

Device# show ptp parent
PTP PARENT PROPERTIES
Parent Clock:
Parent Clock Identity: 0x0:11:1:FF:FE:0:0:1
Parent Port Number: 1
Observed Parent Offset (log variance): 16640
Observed Parent Clock Phase Change Rate: N/A

Grandmaster Clock:
Grandmaster Clock Identity: 0x0:11:1:FF:FE:0:0:1 <<Grandmaster
clock identity to which the device is synced to>>
Grandmaster Clock Quality:
Class: 6
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BRERMIO L (PTP) OBE |
B 5 LvessuLsvarrroze

Accuracy: Within 25ns
Offset (log variance): O
Priorityl: 128
Priority2: 128

show platform software fed switch active ptp domain 0

BIEFR A N = AL %A L THEAE— FCRESNIZT NN, ADT T Rv AL —
7y 7k 50— —ARPTPY v v 7 ORI 83 2 I2i%. show platform
software fed switch active ptp domain 0 =~ > RZ&2fFEH L £,

Device# show platform software fed switch active ptp domain 0

Displaying data for domain number 0

Profile Type : DEFAULT
Profile State: enabled

Clock Mode : BOUNDARY CLOCK
Delay mechanism: End-to-End
PTP clock : 2017-6-28 5:58:59
Transport Method: L2 Ethernet

FI7 4NV R TlE, TRAANPIP /T R~vAF—7 oy 7 (IZEMEN TV RV
&, v—HA®PTP 7 v~ 73 EPOCH R (19704E1 A1 H) 2FR<LET,

1

show ptp port interface interface-name

PTP 7" — ks DIRFEZ BRI 5121, show ptp port interfaceinterface-name =< > K&

HALET,
FTARXTOA L Z—T = A ADPTP AR— FOIRE L MRS 511X, showptpbrief =2~ >
NEfEHLET,

I, BEIEER A N = AL ZAH LB R e — FREDH 1 27" L E T,

Device# show ptp port FortyGigabitEthernetl/0/10

PTP PORT DATASET: FortyGigabitEthernetl/0/10
Port identity: clock identity: Ox0:A3:D1:FF:FE:5A:12:0
Port identity: port number: 10

PTP version: 2

Port state: SLAVE

Delay request interval (log mean): O
Announce receipt time out: 3

Announce interval (log mean): 1

Sync interval (log mean): O

Delay Mechanism: End to End

<< PTP mode delay >>

Peer delay request interval (log mean): O
Sync fault limit: 500000000

show ptp parent
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| BRESMTO L (PTP) O
Bl: LAV2EELTLA V3PP DEE .

BRE—RTT AL ANREPHEINTWE T T ReRxA X —ra vy 7 ID ZRFET DI
1. show ptp parent =~ > KZHHL 9,

\)

(G¥)  showptpparent (X, TXA AN T AT L b 7y 7 T— RICERESHALTH
%6, MhERFLETA,

&Iz, show ptp parent =~ > RO HIZ R L ET,

Device# show ptp parent

PTP PARENT PROPERTIES

Parent Clock:

Parent Clock Identity: Ox38:E:4D:FF:FE:81:FE:29
<< Immediate next Master >>

Parent Port Number: 196

Observed Parent Offset (log variance): 17258

Observed Parent Clock Phase Change Rate: N/A

Grandmaster Clock:

Grandmaster Clock Identity: 0x0:0:0:5:0:0:0:1
<< GM: External Clock Source acting Grand Master >>
Grandmaster Clock Quality:

Class: 6
Accuracy: Within 1lus
Offset (log variance): O

Priorityl: 128
Priority2: 128

show platform software fed switch active ptp domain 0

PR A ) = XL HEH L THRRE— FCRESNIZT NS ADT T Rv A —
7a sy ZICkT 50— —ARPTPY v v 7 ORI 83 2I2i%. show platform
software fed switch active ptp domain 0 =~ > F&FEH L £,

Device# show platform software fed switch active ptp domain 0
Displaying data for domain number 0

Profile Type : DEFAULT

Profile State: enabled

Clock Mode : BOUNDARY CLOCK

Delay Mechanism: : END-TO-END

PTP clock : 2017-12-15 15:27:27

mean path delay 214 nanoseconds

Transport Method : udp-ipv4 << PTP Transport Method
>>
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B rroweors

= 15:debuga< > K

ERERMIO L PTP) OBE |

avw Uk B&Y

debug ptp messages PTP A v —V DT Ry T A F—T ML
EJr RN

debug ptp error PIP= T —DF Ry T A X —7 M LET,

debug ptp bmc PTPRA h~<wRZ—27 vy 73U RXLD
FNRy T F—T M LET,

debug ptp event PTP A7 — M A XV DT Ry T A X —7
MZLET,

PTP M #EEED & FE

WDOFEIZ, ZOFY 2a—/LTHT LHEEED Y UV —2AB LOEEEHREZ R LT,
I OREIX, FRICHRESNTWRWRY  BAINTY U —RLBEDOTXTOY U —RAT

ERTE £,
)1)—= HEE HRETER
Cisco IOS XE Fuji 16.8.1a | [EEE 1588v2 @t EINF | PTP (X, #&E & MDA D 58T A

7o k= (PTP)
DHFHR— K

AT Ay I EEL/NT Yy RR—AD Xy b
U—rcruay 7 R EE 57D
INFE L7,

LAY 2/KR—FTOPTP DV R— FNEA
INFE LT,

Z OFSRED YR — N L, Cisco Catalyst 9300
V=R AL v F D0 AL v FET LT
DHYR—FIND LIV ELLE,

Cisco I0S XE Gibraltar AT ATLAYI | AT 47 AFY3R— N TOPTP DY R—
16.12.1 AR— k@ PTP FANEASHE Lz,

Cisco I0S XE Amsterdam | EtherChannel A > % — | EtherChannel T@ PTP O a8— k288 A X
17.2.1

7 A A_L® IEEE
1588v2 PTP

nE L7,

Cisco Feature Navigator Z i 425 &, 77 v h 74 —ABILNY 7 b =T A A= DHHR—
MEHRZHRFETEZ E£9, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [JE5E] 76 7

7 ALET,
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Generalized Precision Time Protocol D% 7E

» Generalized Precision Time Protocol (22T (151 ~X—2)

» Generalized Precision Time Protocol DF%E HiE (152 ~—)

» Generalized Precision Time Protocol DE =% U > 7 (154 X—)
* {31 : Generalized Precision Time Protocol DOHEFE (154 ~_—77)

» Generalized Precision Time Protocol DFEEEEIE (157 ~=—27)

Generalized Precision Time Protocol [ZDUNT

Generalized Precision Time Protocol (PTP) (% IEEE 802.1AS fE¥#EHME T, Xy NI —FNTT
VoDtV RRA Y T NAADT7 vy 7 ZRMT D8GEZ 214 L £ 9, Generalized PTP T
L, BT U v VL EREE B I N A ST T KRR Z—Tay s (RNA R <A
Z—rnmay 7 7Y XA (BMCA) ZH) ZBINTIHIAD=ALNERSINET, 77
VR AL —F, FEEERER R v N U — 7 THENL S, TALO 7 — NI &2 5y L C R Z AT
REIC T D HFHBSE DL — R TT,

RZI RN, *Y hU—2 J—RTOU U7 BIEE A A v FEIEOHEIE H LTI,
Generalized PTP A1 » FIZIEEE 1588 5ift 7 v v 7 Th Y | ©7 Y —E T RIEHREEZ L] L T
U v 7 BIEDORIE HITWE T, FHESNTCBIEIL PTP A v —VDEIET 4 —/L RIZEMS
. T RARA Y MBI ET, EiEHE & U A —I1LZ D Generalized PTP W% % 45 7
Oy ZHEMELLCHAL, ZOIEIAT T 7y 7 2hfk L ClRET A0S E
9, Generalized PTP [3HIE, Generalized PTP A1 v T WY HR—FTD5RKAAL L 0DHETERL
TWET,

BT —ETRBIEA =X NF, A=Y ) —Ta ha s cryay s S (STP7 1y
7 E&8NT) R—=FTHLETENET, OPTP A v —VI 7 n v 7 SNizAR— b ETEES
NEHEA,

PTP RAA > T, BMCARNZ 1w 7 ER— b &REERGA (707 LR—FORERE
IWTWET) IR LET,

Va4
« I T R AKX — (GM %£721Z GMC)
R A=A (:10))
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. Generalized Precision Time Protocol D% FE /%

R—h A7 —F
e v A& (M)
e AL —7 (8)

. /\Oy j‘/7‘ (P)

Generalized Precision Time Protocol D&% |

Generalized Precision Time Protocol D& E A%

Z DIETIX, Generalized PTP CHEAA[REZ2 3 F I F R EITHOWTHA L £,

Generalized Precision Time Protocol @ 1 %— JJL1t

7 /3A AT Generalized PTP ZH3MbT 5 121L, RO FIEEZFEITLE T,

FIE

ARV RFERERTI VA Y

=)

AT w71 |enable

1 -

Device> enable

¥i#E EXEC T— &AL £,

Ta T RRERRINZHRAY— RE
ADLET,

R 72 |configureterminal

1

Device# configure terminal

Ja—)L a7 4 F¥Falb—g v
£ F%Eﬂﬁébij‘o

25 73 |[no]ptp profiledotlas

1 -

Device (config) # ptp profile dotlas

Generalized PTP |37 12—/ )UIZH L &
LFE T, Generalized PTP % 7 17 —/N)L(Z
LT 5HI2iE, Zoa<r RO nofE
REfEHLET,

ATFw 74 |end
I

Device (config) # end

¥t EXEC £ — NIZER Y £,

A4 23— x4 XATO Generalized Precision Time Protocol M & %11t
A HZ—7 = A AT Generalized PTP Z A2t HI121%, OFNEEZFZEITLET,
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| Generalized Precision Time Protocol % E

FIE

Precision Time Protocol D% A v ¥ fEDEEE .

ARV RFEEETIVa Y

=)

ATy T

enable
B

Device> enable

¥i#E EXEC T=— F&EADIZ L £,

T T SRFRENIZENAT — R
AN LET,

ATvT2

configureterminal

1 -

Device# configure terminal

Juaua—\)L a7 4 FXal— g
T—FzfnL£7,

ATvT3

interface interface-id

1 -

Device (config) # interface tel/1/1

N7 LTHRET DA H—T A
AHERRL, A H—T = AT 4
Fal—varET—REHRBLET,
WETHA L H—T = A AT,
EtherChannel D—#Z 35 Z LM TE
T

ATvT4

ptp enable
f

Device (config-if)# ptp enable

T _XTCDA X —7 = A AT Generalized
PTP Z ML L £7,

Generalized PTP % " — k TEZ{LT 5T
X, Zoa<r FonEXz2HEHLE
—g—o

Device (config-if) # no ptp enable

ATvTh

end

1 -

Device (config-if)# end

HebE EXEC B— RICEY 7,

Precision Time Protocol W% O v Y {EDHTE

PTP 7 v v 7 OfE (BIRIAGL 1 36 L OMEJENERL 2) %

FIE

FETHITIL, WOFIEEZFEITLET,

AT RFERIEFT7II Y

=)

&

enable
1 -

Device> enable

¥i#E EXEC T— F&E AL £,

Ta T RRFRINZH/RAY— K%
AJTLET,

ATy T2

configureterminal

1 -

Device# configure terminal

Jua—)L a7 4 Xal—gy
T—FzfnL£7,
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Generalized Precision Time Protocol D% E |
. Generalized Precision Time Protocol D =4 1) >4

AU REERIEXT7ZIYVaY B
AT 73 |ptppriorityl value PTP 7 11 v 7 OESENENL | DAEZFRE L
15“ : jijﬂo ﬁ&jjf£%ﬁai O ~ 255 ’C\\‘jﬁo 5:\\
7 )V MEIZ 128 TT,

Device (config) # ptp priorityl 120
G¥) BESENANL 1 DAEZS 255 127k
ESNDE, 7y 7idr
Ty RxAZ—LiFRRE

EH A,
AT 74 |ptp priority2 value PTP 7 11 v 7 OESEINENL 2 DA 7R E L
15“ : jijﬂo ﬁ&jjf£%ﬁai O ~ 255 ’C\\‘jﬁo 5:\\

Device (config) # ptp priority2 120 i ]\{Eli 128 '(“TO

AT w75 |exit Jua—N)aryZ 4 Xalb— gy
1 EF—RNIZRED £7,

Device (config) # exit

Generalized Precision Time Protocol D E=4 1) >4
Generalized PTP € =4 U > 79 5121%. ¥ EXECE— R CROa~» REHFHLET,

3= 16 : Generalized Precision Time Protocol % E—4% ) 454 5a< 2 K

avw kR El:g)

show ptp brief TRCDOA L H—T A ADPTP Dt AT —
A A RRLET,

show ptp clock PTP 7 = v /AR R LET,

show ptp parent Bomy s OFHRERRILET,

show ptp port PTP AR — MEHEZ R R L ET,

show platform softwarefed switch activeptpif-id | 78— k ® PTP 25— & A 2T 5 2L &

{interface-id} ERLET,

{5] : Generalized Precision Time Protocol M2

KIZ, show ptp brief =~ RO B 277 LTI,
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| Generalized Precision Time Protocol % E

Device# show ptp brief
Interface

FortyGigabitEthernetl/1/1
FortyGigabitEthernetl/1/2

GigabitEthernetl/1/1
GigabitEthernetl/1/2
GigabitEthernetl/1/3
GigabitEthernetl/1/4
TenGigabitEthernetl/0/1
TenGigabitEthernetl/0/2
TenGigabitEthernetl1/0/3
TenGigabitEthernetl/0/4
TenGigabitEthernetl1/0/5
TenGigabitEthernetl1/0/6
TenGigabitEthernetl/0/7
TenGigabitEthernetl1/0/8
TenGigabitEthernetl1/0/9
TenGigabitEthernetl1/0/10
TenGigabitEthernetl1/0/11
TenGigabitEthernetl1/0/12
TenGigabitEthernetl1/0/13
TenGigabitEthernetl1/0/14
TenGigabitEthernetl1/0/15
TenGigabitEthernetl/0/16
TenGigabitEthernetl1/0/17
TenGigabitEthernetl1/0/18
TenGigabitEthernetl1/0/19
TenGigabitEthernetl1/0/20
TenGigabitEthernetl1/0/21
TenGigabitEthernetl/0/22
TenGigabitEthernetl1/0/23
TenGigabitEthernetl/0/24
TenGigabitEthernetl/1/1
TenGigabitEthernetl/1/2
TenGigabitEthernetl/1/3
TenGigabitEthernetl/1/4
TenGigabitEthernetl/1/5
TenGigabitEthernetl/1/6
TenGigabitEthernetl/1/7
TenGigabitEthernetl/1/8

Domain

O O O O OO OO0 O0O0O0O0O0O00O0O00O00O00O00O00O00O00O00O00Oo0O000Oo0oOooooooOoOo

5 : Generalized Precision Time Protocol (D F#:2 .

PTP State
FAULTY
SLAVE
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
MASTER
FAULTY
FAULTY
FAULTY
MASTER
FAULTY
FAULTY
FAULTY
MASTER
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
MASTER
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY

wIZ., show ptp clock =~ > RO Afl =R L ET,

Device# show ptp clock
PTP CLOCK INFO

PTP Device Type: Boundary clock

PTP Device Profile: IEEE 802/1AS Profile
Clock Identity: Ox4:6C:9D:FF:FE:4F:95:0

Clock Domain: 0

Number of PTP ports: 38

PTP Packet priority: 4
Priorityl: 128
Priority2: 128
Clock Quality:

Class: 248

Accuracy: Unknown
Offset (log variance):
Offset From Master (ns):

Mean Path Delay(ns): O
Steps Removed: 3

0

16640

Local clock time: 00:12:13 UTC Jan 1 1970

I, show ptp parent =~ > RO %= LE T,
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Generalized Precision Time Protocol D&% |
. {5 : Generalized Precision Time Protocol D72

Device# show ptp parent

PTP PARENT PROPERTIES
Parent Clock:
Parent Clock Identity: 0xBO:7D:47:FF:FE:9E:B6:80
Parent Port Number: 3
Observed Parent Offset (log variance): 16640
Observed Parent Clock Phase Change Rate: N/A

Grandmaster Clock:
Grandmaster Clock Identity: 0x4:6C:9D:FF:FE:67:3A:80
Grandmaster Clock Quality:

Class: 248

Accuracy: Unknown

Offset (log variance): 16640

Priorityl: O

Priority2: 128

wIZ, show ptp port =~ > RO IFIZRLET,

Device# show ptp port

PTP PORT DATASET: FortyGigabitEthernetl/1/1
Port identity: clock identity: 0x4:6C:9D:FF:FE:4E:3A:80
Port identity: port number: 1
PTP version: 2
Port state: FAULTY
Delay request interval (log mean): 5
Announce receipt time out: 3
Peer mean path delay(ns): 0O
Announce interval (log mean): 1
Sync interval (log mean): 0
Delay Mechanism: End to End
Peer delay request interval (log mean): 0
Sync fault limit: 500000000

PTP PORT DATASET: FortyGigabitEthernetl/1/2

Port identity: clock identity: 0x4:6C:9D:FF:FE:4E:3A:80
Port identity: port number: 2

PTP version: 2

Port state: FAULTY

Delay request interval (log mean): 5

Announce receipt time out: 3

Peer mean path delay(ns): 0O

Announce interval (log mean): 1

—--More—

Wiz, A4 ¥ —7xA AHO show ptp port =~ > ROl ZRLET,

Device# show ptp port gil/0/26

PTP PORT DATASET: GigabitEthernetl/0/26
Port identity: clock identity: 0x4:6C:9D:FF:FE:4E:3A:80
Port identity: port number: 28
PTP version: 2
Port state: MASTER
Delay request interval (log mean): 5
Announce receipt time out: 3
Peer mean path delay(ns): O
Announce interval (log mean): 1
Sync interval (log mean): 0
Delay Mechanism: Peer to Peer
Peer delay request interval (log mean): 0
Sync fault limit: 500000000

iz, A & —7 A ZH® show platform softwarefed switch activeptp if-id =~ > R
DI R LET,
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Generalized Precision Time Protocol D&k /& FE .

Device# show platform software fed switch active ptp if-id 0x20
Displaying port data for if id 20

Port Mac Address 04:6C:9D:4E:3A:9A

Port Clock Identity 04:6C:9D:FF:FE:4E:3A:80
Port number 28

PTP Version 2

domain value 0

dotlas capable: FALSE
sync_recpt timeout time interval 375000000 nanoseconds
sync_interval 125000000 nanoseconds
neighbor rate ratio 0.000000
neighbor prop delay 0 nanoseconds

compute neighbor rate ratio: TRUE

compute neighbor prop delay: TRUE

port enabled: TRUE

ptt _port enabled: TRUE

current log pdelay req interval 0
pdelay req interval 0 nanoseconds
allowed lost responses 3
neighbor prop delay threshold 2000 nanoseconds
is measuring delay : FALSE

Port state: : MASTER

sync_seq_num 22023

delay req seq num 23857

num sync messages transmitted O

num sync messages received 0

num followup messages transmitted 0

num followup messages received 0

num pdelay requests transmitted 285695
num pdelay requests received 0

num pdelay responses transmitted 0

num pdelay responses received 0

num pdelay followup responses transmitted O
num pdelay followup responses received 0

Generalized Precision Time Protocol M EE B FF

ROFIZ, ZOFEY 2—/LTHHTLEEDY U —AB L OMEEFHRZ R LET,

TS OBEEIE, FRICHRE SN TWRWRY  BASINTZY U —RLBEOTRXTOY U —RAT
i CcEET,

J1y—2 L 1315 HRETEER

Cisco IOS XE Fuji 16.8.1a | Generalized Precision | Generalized Precision Time Protocol |% IEEE
Time Protocol 802.IAS HEHEMIIE T, F v hT—2NTT
VPl RRA UV NTARAADT 0y
7 R SHRE 2 1RAL L £ 7,

CiscoFeature Navigator i35 &, 77 v 74 —ABIRNY 7 b =T A A=V DV R—
MEH %2 1% TX 9, Cisco Feature Navigator IZ{%, http://www.cisco.com/go/cfn [JZFE] 226 T
7EALET,
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. Generalized Precision Time Protocol O #8E & FF
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Resilient Ethernet Protocol )% &

» Resilient Ethernet Protocol (22T (159 ~<—2)

» Resilient Ethernet Protocol D% E 1k (165 ~—)

* Resilient Ethernet Protocol X EDE=4 VU > 7 (176 _—)
» Resilient Ethernet Protocol (2B~ 2B MfE®HR (177 ~<—)

» Resilient Ethernet Protocol DFEREIEIRE (177 ~X—)

Resilient Ethernet Protocol [CD (VT

Resilient Ethernet Protocol (REP) (Zv A aBE O v k2T, A= 7Y ) — 7o han

(STP) 1IZfbbd 7 v bt LT, Xy hU—27 L—7OflHl, Vo VEEOWNE, =2
N=Vx AR OSEEZFEH L ET, REPIX, B/ A2 M SN TWDHR— D7 —
TEEETHZE T, BT AV IR TN v DU S N—THEETH0EE, ¥ AL RO
Uo7 EEIOSELET, REPIE, KV EMA®y NT—7 BT 5720 O ARt L,
VLAN 0 — R R v v 7Y R—FLET,

\}

GE)

Z OKEREIL. Network Essentials 7 4 & > A % 51T L TV 5 Cisco Catalyst ¥V — X A A v FT

PR—FSHTVET,

REP ¥ 7 A M., HA#GESNTER—bDF=2—2 T, 7 A MIDBRESNET, &
v A NI, EYE GETyY) BT AV RPR—RE, 2002 —P—FET v VKR — FTH
RENTVWET, 1 A vFIZ, ALEIZ AL MIBTHILENTELR—MI2OETT,
BT A N AR— MZHDINBRAN—1T 12T TT, B AL MIEF AT 4 7 &2RET
ETETN, LDV 7 THRICEZ AV MIBT A2 N TEHR—ME2 2717 TY, REP
X, P R—=bFTOHLYR—FEINFET,

WO, 4 DDAA v FIZETZND 6 DDOR— FTHRINTWNWDLET A FOflEzRLE
T, R—FEIBIOER2AZy Y K= LTHREINTVET, (EloeZ7 A ok
D) TRTOR— EBEERREDG S, R CEL TVDLILIICH—F— IR T ry 7 &N
F9, Tay IR — ML, REBER—F (ALTA—R) IR ET, *y hT—71(C
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Resilient Ethernet Protocol D&% |

B resilient Etheret Protocol (=D 1N T

EENRELILSE, 7uy 7 SNER— MR T+ V=T 4 T AT — MR, Xy FU—
7@¢M%mmm_mzi¢o
Bl 25:REPA—T> A2

A Edage port
—— e / Blocked port

L|nk failure

I-Ifjl % L—.Ig@l

FoKITRENTZ® T AV M, AT BT AL NT, 200y Y AR— MR SN T
WER A, REPEZ AL MITY v Z A—TFDRKERBRWED, BT A R =y
EREIEBEOFR Y NU—Z I8 CE£3, B AV FPNOAAS v F I TNDE TR
TORAMIE, Ty Y R—bZ2@BUTHEYDOFR Y NU—ZICHETDHENR2HY £9
B, WOTHET 7 ERAAREZOIF 1 DT TT, WINhDET A NERIZREP B A
FOWF DR — MIEENREAE LA, REPIZTXTO ALT R— bD 7 1 v 7 iRk
L, o7 —Fy A REBTHERTEH LI LET,

TR T BT AL MIV T2 T A NEBMREINDHALEE7 A THY, RILAV—% E
WKl FOTy VR— SRV ET, ZOREXMHEATIE, BT A NAOEED 2LV —FH
Tmﬁ&ﬁ%%ﬁ?é;kﬂf%iﬁo

B 26:REP') > 5 2T Ak

\ily’—il :

REP B/ A M, RO L I REBEENH Y £,

e B AL FNOER— FAEMERRER S, 1AR— b (ALTAR— F EFEEN D) 234 VLAN
TT7uv AT —heRVET, VLANEZ— RRT UV U RREINTWEEAIT. &
TALFHND 20D ALT R— R VLANDOT7 2 v 7 A5 — M &l L £,

o R— FAEMERREIZ/R Y, VU IEENEAETDHE, T XTOR— P23 TD VLAN
NT 7 4w 7 BERE LT, B A RER L E T,

aniaE
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yooret |

s VU EEDLE, TEXAHETRMICREBER— 0T 0y 7 BNMERENET, BEY 7
DEIBTSE. *y NU—7 OHFli&R/NRICIN 2 5 X 912 VLAN BN CRaEiic 7 a v
7 ENTR—FREIRENE T,

REP 7 A2 MIESNWT, FEAEDRY NT—7 XA TEHBRTHENTEET,

TRV MR YT, FORIRT LT, FA = AL v F TREP RV R— KX
NRWNGERHY £T, ZOHE. TDOAAL vy FAOR—F (E1 & E2) Z¥ERAN—x o
AR—=FEeLTHETEET, FEXRANN—2 v VR — NI, STP hAR v VZEF@EE (TCN) %27
FY = a ALy FICEET D LS ICRETE ET,

R 27: A 1N— T v R— b+

HEF not
i b supported

E1 and EZ are configured
as edge no-neighbor ports

_

e
87370

® REF ports

REP (21T D L 9 ZefilfRFHEAH Y £,

KTV ITAL N R—FERETOVNENDHY T, REXEEZDE, XY NU—JNT
T T —F 4 T A—TNHRELET,

*REPIZt 7 Ay PNOK—EER— A FETE $T, REPE S 2 bNOBHKFE—
NMEEDOSE. Ky T —7 OB A Tl L E T,

CILEFR Y NU—INTEIFIZREP X ELET, EMORWR Y NU—7 |2 REP 2 E
5L, BERENKbIET,

I A
REP %, Vv 7Mooy Y A— T2 RY—2 0 R R—V U JHEREAEH L
FHA, —hL Yo EERBAFELTCWET, REP U Y X5 —F X L A% (LSL)
23 REP ®PiF A N—%MH LT, 87 A "AOERMEEZHSL L ET, 43— Eh
HBET, A Z—Tx2AALTTRTOVLANDR T 2y 7 SNFET, XA NN—RNEEEINT-
HL. REP PRV R—=RNLERDERAN=R—rE, VT T4 v 7 2Rkt IHR—FEREL
ESc N

TISAUVFANOR—FZ LT, —BEOR—FDRE VY TOHNET, A—FIDT7H—~ v k
X, A=Y ) =TI ALATHERAINAD LD LELELTEY, A—1 &7 (T vy
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Resilient Ethernet Protocol D&% |
B =205

ET—F) & MEMACT FL 2 (Ry FUV—JNT—F) holksnEd, B2
R— R EBTLHE, R—FDOLSLBEZ AL FIDEBLOAR— KD 2ETe/r v hOEE
ERRMLET, A—HMI ACETZ AL PADKRAN=L DAY =T =g N Rz A 7 &5
frLicdb e T, BFREL ES SNET,

WD XD 72E, B 7 A2 N R— MNIBMERTREIZ 20 £H A,
s FAN=IZRECEZ AL R ID B2
B DOFANR—IZRILET A N ID B D
« KANR=RET L LT, m—HhL K MORERIEZE LA

BAR— MI, BELOEORA N— L BREREMR AN L E T, A N — L OBERBRI LI D
L REBR—NELTHIET S, B AV D07 Ry SR — MERET D L O IR — b
PHAEICXIY 2 —FLET, TOMDODTRTCOR—= DT vy 7 i3RI NES, T 741
FTIZ, REP X7y MEZ7 Y vy Fue har s—4 2=y k7 7 AD MAC 7 FL A IZEE
SNFET, Xy MI, YAIIATFFY AN T RLRICHFEETEETH, B A M
FEENEAE LTSGR ey 7 SR — DT RR3Z A X (BPA) A vE—VDEETLITIC
RS ET, 7y NI, REP 2EEL TOWARWIEEIC K > THREESNLET,

"

N

SEaOVN—D T VR

REP |%, WY >/ _X—ZATHEIEL, VLAN HI_—Z2CIIEMEL ¥ A, §-3TD VLAN
IR LT1 2@ hello A vE— LW ERW=D, 7a ko) EOAR/RBER INET, &
ER T AL FNDEAA v F TR VLAN Z1/ERL L. mmh?y7f k_EIZA CRFR
VLANZRETHZ AW LET, Y7 hU 2T TOAvE—VOV L—IZX o THAET D
PRIE % [A138E9 2 7 8D :\mmfim<o#®n&/%%L%wvw%%«XbTvam7
TITAYTTHIELARETT, TNHDA v E—ViFIN—FKU=T 77 v KL A¥ (HFL)
TEMEL, REPEZ AL FETTIERLS A Y NIT—I BRI T7 T v T 4 v 7 E3NET, BT A

MIBLTOWRWAL v FiE, ZTREDA v E—V2F—F T 7 097 LTHRVWET,
RAAL L BIREZIIHEDE I A FOEFLVLAN 2R ETHI LT, ZRHDA vk —Y
D7 T T A4V TERT S ENTEET,

VLANO— K /NS>8

REPEZ AL FD 1 OOy Vi R—MRT T4~ =y VP R—hELTHIEL, O —F
Neh o) Ty R—hER0ET, B A PO VLAN B— R T U U FICEICS
MLTWBEONTFTA<Y) v R—FTT, REPVLAN T o 7id, EEINRE
AR—=FTCWONDVLANEZ Ty 7 L, 774~ =y KR— hTZOMOD4EVLAN 27
0y 735 ETERITESNET, VLAN B — K RNT U U T EFRET LRI, RO 3 FEEHD
FEOWTALZEZHER L TRER— M2 ETEET,

A E =T A RIR—FDEANLET, BZ AL FHOAR— MD Zi#53 2121%
R— ]\0)s:howmterfacerepdetall4’/57 Tz AT 4Falb—varyavr K
ANLET,
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| Resilient Ethernet Protocol D%
viano— k50 s

spreferred ¥ — 7 — FZ A LET, ZHUTE Y, rep segment segment-id preferred 1 >
B—T A AT 4 Fal—vary avy RCEERBR—-FE LTI TICRESN
TWAHR— MBI L ET,

e BT ALV NHNDOR—FDOFRAN—F Ty NEFEADLET, T, =y F—F
DE T ARY =5 FA A= B L ZWHT 25D T, XA =478y FEEOH
PHIX, -256 ~+256 C, OfHIZESCTT, T4~V =V AR—RMNIA 7y &S 1T
T, 1 ZBZAEHITIT T4~ oV R—=FDF T AR —h RAN—%F5B L FE
T, BRI, BEH U F) 2o R—F (A7ky FEE-) LFEDOFTUAR)—A X
AN—%RLET,

\}

GE) TIA=Y (FFEAFY) my P R— bR — DX Y
VAN —ANEEHNTHZET, I~ Ty R—|
DATEy NEFEZRELET, FF1ETTTIA~) =y VR—
NDOFTEY NEEROT, A7y FEE1IZAT LW TL
72 &0,

WORNZ, EINT T4~ Ty P R—FCTER2N\EDIFY oV R— b OHFED, &
TAVNDRAN—F Ty NEEERLET, UV Z7ONUICHDHRNERT, 774
~U 2y R—=bno0F Ty MESFT, V7 OMIlCEH D BENESRE 2
TV R—=ENEDOF Ty bESFTY, EOA7Ey FEE (FIA4~) =y K—
KRB HE T A RN) —MNE) FRITAOF Ty " &S (BB AU =y i R—h
MHEDZE T LAY —LE) OnFnnicky, (FI914~U =y P R—h2KBRL)

AR— NEHBTEET, 2R T7A4~) =V R—NIRhDH ATy NEFL1 L7
D, ElOF 7ty MESN-112720 £7,

B28:25AY FRADRAN—F Ty +EE

E1 = Primary edge port
E2 = Secondary edge port

Offset numbers from the primary edge port
Offset numbers from the secondary edge
port (negative numbers)

REP /A FRETTHE, T _RTCHOVLANR 7oy 7 &N ET, VLANe— R RT3
VI ERTET AL, RO2FEEOFEON TN EFEHLC N V—%2RETILEL D
Di‘a—o
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Resilient Ethernet Protocol D&% |

B =xi=vovu—as500ay

T I~ Zy Y R—DHDH AL v F T rep preempt segment segment-id £ EXEC
av U REANTHZET, WOTHLFEITVLAN R — R ANF 72 N T—75%
TENTEET,

sreppreemptdelay seconds f ¥4 —7 =z Af A a7 FXalb—Taravr REANTH

L. TV 2Ty a VIBIERRZRECE ET, VU 7EENEAELTEET D L. RE
ENFTV Ty a VI ORIREZIZ VLAN B— R AT U U IR S E T, ##
ERFR BRI D RNCHI DR — F CHREENRBAE LGS, BEX A ~—nHElHsns 2 &
WHEELTLIESN,

\)

(E)
BIZE>THRIAT=ENDET, BIMERBRMBSLERE A,

VLAN 72— R RNZ UV U IRREINTWDEGE, FEITONAELILY v 7 EER L OE

VLAN H— R RZ MW ) T—anbd e, 774~ oV R— MR A v E—U%E
fELT, B ALV MNOBA L E—T 2 A ATV T g Al 00N TELELET, Ay
t—UNEHI T R— I TRESINDE, AvE—UNRRy NU—ZZEESIN, AvE—
CHNTHRESINT VLAN Y ha7 v 735 X510 R— Ma@amL, 7% @ VLAN &
Tuy I THLNITTA~Y 2y Y AR— MI@EALET,

FTRTCOVLAN 7 0w 75512012, B A FRNOKER— MERETEET, 7
FGA<) =y P R—FEIFICE S5 TVLAN B — R RS U U PR S L. B2 A2 3%
TV RTZyVR— ML THEE SN TWRWEEGT s Z R TEa A, 774~V
Ty YU R—MI, B—HALVLAN B— RS UL FEHEERELET,

0— RN T EBRET DR, 794~ my Y A— b EHERELEST, 72— KA
TUVUTREEERTHE, T4~ =y ¥ R— MTIX, rep preempt segment =< K
NIEITENDD, A— MNEEBLIOWMEIHOD & THREFAT Y =7 MEEIR S BGE LT
O, FIHEENETINET, Ty VYV R—b2EEEI ALV M FR—MIEELTH, BFED
VLAN B — RNT o AT =2 RAFIERINET A, BTy U R— b E2RETH L.
P bR e UREICR D AREER S D T,

AINZDGI)—A2E35923aY

REP (X STP &PV Y LEHAN, HEFEFTTEET, B/ A MIBELTWAKR— AR
=7V —OHENSEIRENAST-D, B ALk R— KT STP BPDU O %E52E13f7H
NEFA, LIRS T, STPIZE®EIT AL N ETERITTEER A,

STPUV V7 a7 4Xal—yarMmHBREPEI AV N a7 4 X2l —2 g BT T5
WZix, EFTVITHOE—FR— 27 A bO—fE LTREL, KRIZET AV MIE RN
RICTDEDICHHET 2R —FEaRELET, HE 7 A ML, BiZT7vy 7 SR —Fh
NEENTNDLDOT, B A "BEEIC/D T vy 7 SizAR— M EEIC2 0 | Ben
KONDAREMERH Y £, 7 AL Ry VR — FOBEFTE Tl FBICHREINZ S, K
WCZy VYV R—FERELET,
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Resilient Ethernet Protocol 78— .

Resilient Ethernet Protocol 71—
REPEZ Ay M, BEER— L, —7 2 F— b, BIOYCER— F TR SN E T,
R 7 AL b e b b LTRE Shi e M, BEER— b LCRB L ET

o XA NR—L OBEBRNHET SN D L. R— MIRER—F 27— MIBITLT, v~
H—T 2 A ANOEVLAN 27y 7 LET, 7uy 7 EnizAh—hoRraIvroz=—T3
UNEBEN., BTAVINERETLHE, 10D Ty 7 SRER— FARE e — LI
T, MOTRTOR— IR A—TF v R— M £,

c UV ATHENRET DL, TRTOR— FSH#EAT— MCBBLET, AR b
L. BEERMEZZETDE, TRXTOVLAN ZRET 24— 27— MIEB L ET,

WHEEIT AV MR— 2Ty UR—MIERLTYH, Ty VR— 2BEEZ A FR—NZ
BHRLTH, BT PR VEERRET IO TIEHY A, Ty P R—FE2@EFEES AV
h A= MIEETIHAE, RESNDETVLAN B — K XTI EESNER A,
VLAN 02— R RT3 U TOGAE, B 7 A MRNIZ2 2Oy YV R— FaRET HLERH
nE9,

ZNR= YY) — I R—hE LTHEHRESINEZEZ A N R— M, A= 7Y ) —FEIC
- CTHEELET, T 74/ bTIE, ZHUIEET 2 v ¥ 7 5KR— KT, PortFast NERE
SNTWED, STPRT 4 E—TNVDHE, A—NIT74+T—T 4 VT AT — NI D ET,

Resilient Ethernet Protocol D& E 5%

YA M, T2 THASER SN TWAER—FOEAT, BZ7 A FIDBREINT
WET, REPEZ AL MEHET HIT1E, REPEEVLAN #5%E L (F72137 7 4+ /V k VLAN
12HL)  RICA v A —T 2 AT 4 FXal—aryT—FRaEHL T AL MT
AR—=hE2BNMLET, 2200y P R— 2B AV FICHELT, T 74/ FTL1OEY
TFA~) P AR—b HIHI1DFEH KXY Zy YV R—NMNILET, 1 BTA NADOT
FSA=Y Ty R—NMI1IOFPTTE, BIOZAAL v FOR—F2E, AL FHNT2O0
R—=haT T4~ Ty UV R—MIRETDHE, REPRZDOIHOWTNERIRL TES
AV ENDTTA~) my VU R— R UTHRESEE T, SEITG T T, STCN LU VLAN
n— RNNRNT UV TNEEEINDGTERETEET,

Resilient Ethernet Protocol W5 7 # )L D ERE

REPIZTRTOA L H—T =24 AL TTF 4 =T NTT, A X—TNTTHEIC, =P R—
FELTERESNTWRITNIEA v E—T oA ATBEE T A N A— MR F4,

REP % A 32— 7 /I T BB, STCN OEEHX A7 13T 4 B—7 T, +XTD VLAN (7
oy 7 &3, & VLAN X VLAN 112720 F4,

VLAN B — RNRXT U TR, =T NVOEE, T 74V MIFBITOT )7 a T,
BIES A ~—1IT 4 B—T 7> TWVWET, VLAN 2 — R RXZ U U TNERE I N TV

Cisco 10S XE Gibraltar 16.12.x (Catalyst9300 R f v F) LA ¥ 223> 74 XalL—>3> HAF .



Resilient Ethernet Protocol D&% |
. Resilient Ethernet Protocol DEXEH A K54 >

WA, FEITOT I Ty a BT 7 4V FEMEIL, 94~ =y Y R— TR
VLAN BT 1y &0 £9,

Resilient Ethernet Protocol DEXEHA K54 >
REP OFRERFIZIZ, ROEEFIHEIZHE-S T EW,
*REPIZ. 10 FHEY N A=V Ry b A H—T =2 ATHR—FINET,

cETIR—FORENDIMOT, BT A MEET B Y7 SHTZR— b OB A R/ANRIZHD
ALEDITHHET DR — P ERET D LR L ET,

AR ANR=DPREINTELTEZ AL PNTIE3DU EOR— MIEEREAE LS
EAR= BT —=Z 2O T 5 T —F 4 7 A7 — NIV | RER ORI OHER?
WS BE 9, showrepinterfacem~ > R TIL, ZOAR— DR — ~hu—/Lid [Fail
Logical Open| & #/REiL, MOREER— N DA — b2 — X [Fail NoExtNeighbor| & #
REINET, FEER— MO RA N—=DHRESNTNDEE, A— MIABER—F X
T— MIBITL T, fRUBEAR— FBIRA I = X AICESWTREIICA—T > 27— M7
L0, RER—FOE LI ET,

«REP R— ME, VAV 2IEEE802.1Q £/2iL hT7 v 7 R—FDOWTNNTHLMLENRH D

S
B LHAI VLANDE Y hTEIZ ALV FHNOTRTDORNT V7 A= aRETHI L&
TLUET,

* Telnet B4t 218 U CREP 3% E T D BRICITIER L T2 &V, ZiE, BIOREP A > 4 —
Tz AANT Ay VRO A v —T %K ETHE T, REPIZTXTO VLANZ 7 1y
I3 DO TT, AUA L F—T 2 ARHTL—FIZT 7 EAT D Telnett vy g T
REP % A X—T7/ZT D &, N—F DGR LN ENHY £,

cFUEBIT AL "R,V HZ—T =2 ATREP & STP #7222 LIXITEERA,

«STP v U —2 % REP B2 A ¥ MIHHET D56, i/ A h =y U THDH T
EEMERLTLLIEE N, =y VTHEITSNTWARWSTPEEFHE, REPE 2 A hTlLSTP
NEITINRWT2D, T v T N—TNB AT HRRRENSH Y £7, 9XTD STP
BPDU iZ. REP A > #—7 = A A THEIEINET,

*FUHFAVLANEY hCTEIT AL MDOTRTDO T T R— 2R ETIHILENHY
F9, £ THRWVWGA, REIABRRELET,

*REP NAA v FD2HR—KTAX—=TNDOEE, WMGFOR—IP@EFEE7 AL N AR—Fh
FET YV AR— N THLHIMLENRH Y 7, REP FA— MILLTFOBANZHENE T,

« A4 v F O REP R— FOEUTHIRIZH D FEAN, [WCREP 7 A MIBET 2
ZEBTEBAL v F EOR—FI2 ST T

e T AU FHNIZAAL v F LD IR =T DRREESNTVIHEE., TOR— MRy
UVAR—hERDET,
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Resilient Ethernet Protocol &2 VLAN D% 5E .

cFULEIZT ALV FNIZBET DAL vFIZ20DR— ERHDLEGE. WHFDR— FRT v
VIR—RFTHDH, MAEOR— P BEET AL N R— FT%%#\—ﬁ#L%Tﬁ
FCH I —FRIERAN— Ty PV R— N THIVLERHY ET, A vTF Loy
VAR—bIEBEBEEITAN A= IBRREILEZ A MNIETHIEITITEERA,

AL T ED2R—=FBRFEILEZ A MIELTWT, 107§§I/:/°21‘§’“— & LTER
E X, %510%Lﬁﬁ7%ybfwh_mﬁéﬂfw & BEIR) . =y
VAR—=MIEEE IS A A R—=FE L THDbDNRET,

*REPA VX —T oA AIT7 07 SHNIREIZRY, 7Ta v /R Tt&E5X51025FT
Tuy 7 SNEREOEFERY £, HROBEGUIMEZRT 72012, ZOAT—X A%
uunﬁﬂa LTE < Jéx%?ﬁ\% " ij—

REP X% A 7 1 7 VLAN FIZBWTTRTCHOLSLPDU X /72 L7 L—ATEELE
T, VAATNLTF Xy AT RLARIZERE SNZBPA A vE—0%, B VLAN CTEE
SNET, 2T 74+ b TVLAN1 T,

FA R=NEOD hello NZEENRWVEEEDLS HVORFEARET D & REP A > & —
T oA ANMFE T T HNEHRETEET, repld-agetimer f 4 —T A AT 4 X
L—yarawy REMEH LT, 120~10000 X U R OREZ 5% E LE$, LSLhello Z A
v, TOZ—VU T HA~—Dfi%E 3 TESEICRESNE T, @ OEETIX
VT AL v FDOT =0T B A== 712725 Thello A v E—UN ménéifﬁ
LSL hello 2% 3 [FIiE{E SV E T,

e EtherChannel R—  F v %)L A &2 —T7 = A ZATIL, 1000 I U RO LSL =—
VAT R— P ENRTWET A, R—F F¥ R/ T1000 3 VB RHOME
ZRELLIETHE, 29— XA ob—IURNEREINTa~vy RBRESINLET,

«REP A — ME, ROF— bk XA TOWTINTHETE EH A,
« AA v F RAF—K T7F7A4% (SPAN) A — b
o h RV R— kK
« 7T 7B AKR—
* REP |3 EtherChannel TH AR — F &7 TV E 723, EtherChannel (ZJ& 3 2 5D AR — F Tl
PR—bFINEEA,
« AA v FTLICHRK 64 DREP B/ AV hERETEET,

Resilient Ethernet Protocol &2 VLAN D% E

Vo IREA =Y, BLOa— R RT3V 7O VLAN 7w & 0 Z@aic k- T
SN DBIE A LS 5720, REPIIN—FRKU =7 77 v K A% (HFL) CEFO~v/LF
XY AN T RLRINNr Yy 27Ty T 4007 LET, ZRHDA Yy E—UIEREP BT A
T TIERLS Ay N2 2RI T7 T T 47 3nET, EEVLANZHET HZ & T,
INOLDORAyE—YDT7 Ty T 4 VT EHIETEET,
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Resilient Ethernet Protocol D&% |

REP EB VLAN Z R ET A6, IROFEEFHIIMES TS TEI0,
 HELVLAN 2% E L72WE, 7 74/ MZVLAN1 TY,

s T RTDOET AL MIXL 1 DOEBVLAN 2 A1 v F THETEET,

« &P VLAN /X RSPAN VLAN (272 V) £H A,

REP ¥ VLAN Z &7 5 I121%. ¥ EXEC E— R CIROFIEZFITL £7,

FIE

ARV KRFERRETY Va3 Y

=)

ATy T

enable
1 -

Device> enable

it EXEC E— FE Az LET,
NAT—REZANLET EREN8

) o

ATy T2

configureterminal

1 -

Device# configure terminal

Ja—)L a7 4 FXal—g
T— F&ERHEBLET,

ATvT3

rep admin vlan vian-id

1

Device (config)# rep admin vlan 2

EPLVLAN 5 E LE4, L2 ~
4094 T4,

EHVLAN 27 7 4 /L b O 1 IZRRET
512i%. norep adminvlan 7' 12— 3L
a7 4Falb—varyavry FexA
HLET,

ATvT4

end

1 -

Device (config) # end

Ja—)L a7 4 Fal—g
E— R&&T L, FrbE EXEC E— R
R0 E9,

ATvTh

show interface [interface-id] rep detail

1

Device# show interface
gigabitethernetl/1l rep detail

({EE) REP A v X —T = A ZADRTE
REEL £,

ATvT6

copy running-config startup config

1

Device# copy running-config startup
config

fEE) AA v F AX— T v av
T4 X al—ary Ty ANVIIERER
BRELET,
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=1

REP M 23— x4 ADHTE
REP # B/ ETAHEES. HFEIT ALV MM H—T oA ATREP 24 X—7 N LT, B AV

FIDAEBELET, ZOX AV IIMNAT, o REP R EDHNIETTHLENH Y £, *

2. H BT AV NMIT I~V BB LX) 2oV R—FeRETHIVLENRDHY 9,
FNLANOFIELT X TAH T > a »TT,

A2 =T 2 ATREP A X—7 ML, RETHITIE. WOFIEEZFETLET,

FIE

REPA V2 —T 14 ADEE .

ARV RFERRTI VA Y

El:)

ATy T

enable
&1

Device> enable

¥ibE EXEC T— F&EAIC L £,
NRAT—KR&EANLET (TBEREINT-

5a)

o

ATy T2

configure terminal

51

Device# configure terminal

Juaua—)L a7 4Xal—g v
£ F%Fﬁﬁébij‘o

ATvT3

interface interface-id

1 -

Device (config)# interface
gigabitethernetl/1

A —T oA AEREL, 45—
Tz AT 4FXal—aT—
FEfmLET, 1 ¥ —T7 A AlX
MBL A Y2 A4 F—T oA ZAFET2IZ
N—=hrFrxn Gaf o 2—7=A
) ITRETEET,

ATv74

switchport mode trunk

&1

Device (config-if) # switchport mode
trunk

AH =T 2 AL A Y2 T7
R—bFLLTRELET,

ATvTh

rep segment segment-id [edge
[no-neighbor ] [primary]] [preferred]

51

Device (config-if)# rep segment 1 edge|
no-neighbor primary

A B —T 2 A AL TCREPEA X —T
MZILT, B AV MESEETELE
T, FEETE 587 A2 b IDOFHI
1 ~ 1024 T,

GE) KETANMT1ODT T
A< 2y R— | 2E
T, 220Dy Y R—F
ERETHMLEND Y F
7

SIS DIEEO ¥ =Y — KR i
<,
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Resilient Ethernet Protocol D&% |

ARV FFEREETIVa Yy

S

o (EE) edge: =y R—h&L
THR—FERELET, KBTI A
YRMZhHHZ YV AR— MI2o7
T T3, primary ¥—7U— R72 L
TedgeX¥—"V—RKZANTDH L,
A=t h XYy PR —F
ELTHRESNET,

EE) primary : 794~V xv
UR—hF (VLAN B— RXZ &
VI ERETEHA—L) LT
R—FERELET,

(f£E) no-neighbor : — v J7R—
K& U THMBREP R A /3 — % fifi ]
FFICAR—FERELET, A—
NIty Y R—bhOT_THF 1
INT 4 EPIKL, my Y AR— D
St EAERIZ T B NT 4 R ET
XET,

GE) KR ITAMNCHDLTTA

VxR — MNIIDE
FTIN, 20D HED R
Ay FILZy UR— MER
ELCprimary ¥—7— R
WG OAAL v FIZATL
TH, TOREITAZT
9, 7272 L. REP Tt/
AUNT T4 my Y
AR—FrELTIOODR— K
TN EIREIET, Rt
EXEC &€— R show rep
topology =~ > K& AJ)9
He, BTAVNDTTA
~Vxy UR— NEFFET
=FET,

o ({EE) preferred : AR— MBS

REHR— N THDHH, VLAN o —
RARZ oy v T OBRR—FTH
L0ERLET,
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REPA V2 —T 14 ADEE .

ARV FFEREETIVa Yy

E:)

GB  R— FEBRICRELT
b, fREE— Mo B LI
MR EA, RIS ATRERE
D% H— b L YRR
PEASE S 72 B T2 T, i
. A HEEA A LT
A B3, R b LR
RS

ATvT6

rep sten {interfaceinterfaceid | segment
id-list | stp}

&1

Device (config-if)# rep stcn segment
25-50

(f£E) STCN #iEEd 5 L9z y
VA= EERELET,

« interfaceinterface-id : ##1 o

=T A ZAFIEAR— b F ¥ *
NVEFRE LT, STCN %521 HLY
*7,

« segment id-list : STCN %527t 5
1 oUEDET A M ERELE
9, ARh7e#PHIE 1 ~ 1024 T,

estp : STCN % STP % v hU—7 (T
EELET,

GE) STCN % STP X v h U —7
IZE{ET 572012 rep sten
spa~vy RERET L
Blx, A= V) —

(MST) E— KA FRA 73—
LTy Y ) — REZH
T,

ATy T1

rep block port {id port-id | neighbor-offset
| preferred} vian {vian-list | all}

1 -

Device (config-if)# rep block port id
0009001818D68700 vlan 1-100

EE) 774~V ==y VR — M
VLAN B — RNZ U U T RREL
T, 3 2DHFEOWTNNEMHEH LT
REP XA — FZF5&E L (id port-id,
neighbor_offset, preferred) . fURAR—
FT7 ey 7 I35 K 9ITVLAN %
ELET,

sidport-id : A" — K ID TR — b
BRFELET, BT A FNOEK
A— MIAR— N ID A H B AERR
SHLET, show interface type
number rep [detail] $## EXEC =1~
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Resilient Ethernet Protocol D&% |

ARV FFEREETIVa Yy

S

VREADL, A —T A A
A—HFID ZFXRTEET,

e neighbor_offset : — 7 R— b6
DX T ARNY—HFRANRN—L L
TRBAR— N 2RETH7-00F
5. HHIPHIL 256 ~ 256 T, A
Bixte o) 2y PR — b
DX ARNY — A RA N —%R
LET, ODENESTT, -1%
ASLT, BH o F Yy DR—
MR — N & L CHBILE
R

GE) TIA4~Y =y Y R—h
7ty &S 1) I
rep block port 2~ > K%
ANFT DT, RER—T
ERETDHIOICA 7' Y b
fE1 2 ASTTEEEA,

e preferred : 9 CIZ VLAN 12— RN

T T OBERBRR—-ME L
THREINTWLEFEEZ A
R— MR L ET,

evlanvian-list : 1 >2® VLAN ¥ 7= 1%
VLAN O#iHZ 72 v 7 LET,

evianall : ¥ XTHOVLANZ 7 11 v
& L/iﬁ—o

GE) REP 77 A4~V =y
R— b EIZZTZ0a<vy
FEAILET,

RTFw 78 |reppreempt delay seconds
1 -

Device (config-if)# rep preempt delay
100

EE) 7V o7 MNEBIEREM 2R E
LET,

o VU BEENEELCHEIB L
i, VLANE— R ANNF T %
HENIZ MY T—F 25121, 20
avry REFHLET,

o PEAERE OFEPHIL 15 ~ 300 F»C
T, T AV M, BRI O
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REPA V2 —T 14 ADEE .

ARV FFEREETIVa Yy

E:)

WTFENZ KA =7 a T

ﬁ—c
GE) REP 7T A< =
A—bERIZFETFZDa<v
KEATLET,

RAFwv 79 |repld-age-timer value EE) A =5 D hello 335 &
Bl - NRVEEREDS BVORR (2 Y
Device (config-if)# rep lsl-age-timer $9) 75\#}:@?6 & RFjP/r SA =T = A
2000 ANE T ENERELET,
FRECX Z%P1E 120 ~ 10000 2 U F
(40 X U RHAL) TF, T 74/ MA
135000 T U (5F) TT,
GE) « EtherChannel 78— k
Fr A A —T
A AT, 1000 2 U
ROLSL=— 7
A ~— T AR— K
INTWEFA,
s U I DT Ty Tk
57D, Vo
JFOR— MR T LSL
T—UNEREIINTY
LHRBENHY ET,
AFwv 710 |end Jua—)ar7 4 F¥al—ar
il - T— F&HT L. F#HE EXEC £— RIC
Device (config-if)# end RO ET,
X w711 |showinterface [interface-id] rep [detail]| ({T:7&) REP A v % — 7 = A ADHE
15'] : ;&‘2%7?\‘ Liﬁ—o
Device# show interface
gigabitethernetl/1 rep detail
R w 712 |copy running-config startup-config EE) A v TFRE— T v 2

1

Device# copy running-config
startup-config

TA4FX 2l —ar Iy ANVIRER
RIELET
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Resilient Ethernet Protocol D&% |

VLANO—F NSO VTDFHELLTIIVTO I VDEE

7T A4~y VUR— N Treppreemptdeayseconds 1 > ¥ —7 =2 A 2T 4 X2l —3g

vawy READLEWT, V7L g VIEBIEZ R ET 54,

T74NVRTIEES

AV RFTVLAN B — RARZ v 7% FECRY A—LET, FEITCVLANE— R XT3
VTRV T RTLHENS, MOT_RTOB T AL FRENTE T LTWDENE D MERLT
<72&\V, rep preempt delay segment segment-id =~ > K= A1 56 &, V7o iz
Ko Txy U= 0Nl 2 REMENH D7, a~r RETANCHER A v -V RNFERE

nE7,

FIE

ARV RFERETIVa Y

=)

&

enable
1 -

Device> enable

HibE EXEC E— RE A% LE9,
NRAT—REZADLET @RS

) o

ATvT2

configure terminal

1

Device# configure terminal

Ja—nR_) a7 4 F¥al— g
ET— FEBBLET,

ATvT3

rep preempt segment segment-id
i

Device (config) # rep preempt segment
100

The command will cause a momentary
traffic disruption.

Do you still want to continue?
[confirm]

FENcEY, B AL N EOVLAN 2 —
KRGy 7% N H—LET,
FITHNC A~y REMERTH2LERH Y
\ijqo

ATvT4

end

1 -

Device# end

Jua—sLar 7 4 ¥al—vay
E— FZT L, FHE EXEC £— NI
R0 £,

ATvTh

show rep topology segment segment-id
{5

Device# show rep topology segment 100

(L&) REP FRu P oEREFE R L
iﬁ‘o

ATvT6

end

1

Device# end

HibE EXEC £ — REK T LET,
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Resilient Ethernet Protocol D5y b T—V BB IO LILD b5y TOER .

Resilient Ethernet Protocol D5y FDJ—YEE 7O IILD S Y
TDER

REPEAD NI v FH2EXELT, fiGxy hU—278M7m ha) (SNMP) $——|2V o
7 OEEREOEFT L LT X TOR— MEEIOETE 2 @MT 5LV —FEHETEE

D
FE
OV RFERET7TIVa Y B#
AT 71 |enable Kt EXEC E— REAIC L ET,
1 - INAT—REANLET @RI
Device> enable ) o
AT 72 |configure terminal sua—s\ L ary 74 F¥al—iig
%l - E— RERBLET,
Device# configure terminal
R Ty 73| snmp mib rep trap-rate value AA o FTREP b7 v T OREEEA 1 —
i - TMILT, 1RSI DT v T Dk
Device (config) # snmp mib rep trap-rate) 43;5(%5&% Li'ﬂ‘o
500 AWM HVDNT v T OREHE AN
1L ET, &FHIZ 0~ 1000 TT,
T 74 MI0 (HIRZe L, 54T
L= N7 v I REEEND) T
R
RTw 74 |end ¥i#E EXEC £— RIZTRY £,
1
Device (config) # end
R w 75 | show running-config EE) FTar 74 Xa2l—Tar®
Bl - KRLET, ZNEMHEHLTREP M7 v
Device# show running-config T AT A F a2 \/{/*ﬁﬁﬂif%
ij‘o
R 7 6 | copy running-config startup-config EE) AAvF RE— T v T av
i - T4 F¥al—vary 7y INVIREE
Device# copy running-config PRAFLE T
startup-config
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. Resilient Ethernet Protocol SRENE=42 1) > 5

Resilient Ethernet Protocol X EDE=42 1) > 5
A\

GE)  ETMOR—ERE T L TWAHEE, showreptopology =~ Rix7' 7 A~ VU AR—
Mt B ZVR— Ol e ZVHR—hELTFRRLET,

K OFITIL, show interface [interface-id] rep [detail] =~ FOHERLET, =
DERTIE, Ty TV IR —FDREPRELE AT —H A% R LET,

Device# show interfaces TenGigabitEthernet4/1 rep detail

TenGigabitEthernet4/1 REP enabled
Segment-id: 3 (Primary Edge)
PortID: 03010015FA66FF80
Preferred flag: No

Operational Link Status: TWO_WAY
Current Key: 02040015FA66FF804050
Port Role: Open

Blocked VLAN: <empty>

Admin-vlan: 1

Preempt Delay Timer: disabled
Configured Load-balancing Block Port: none
Configured Load-balancing Block VLAN: none
STCN Propagate to: none

LSL PDU rx: 999, tx: 652

HFL PDU rx: 0, tx: O

BPA TLV rx: 500, tx: 4

BPA (STCN, LSL) TLV rx: 0, tx: O
BPA (STCN, HFL) TLV rx: 0, tx: O
EPA-ELECTION TLV rx: 6, tx: 5
EPA-COMMAND TLV rx: 0, tx: O
EPA-INFO TLV rx: 135, tx: 136

OB TIiL, show interface [interface-id] rep [detail] =~ KO 1R LET, =
DERTIE, F UV I R— NOREPREE AT —H A% R LET,

Device#show interface TenGigabitEthernet5/0/27 rep detail
TenGigabitEthernet5/0/27 REP enabled

Segment-id: 1 (Segment)

PortID: 019B380E4D9ACACO

Preferred flag: No

Operational Link Status: NO_NEIGHBOR

Current Key: 019B380E4D9ACACO0696B

Port Role: Fail No Ext Neighbor

Blocked VLAN: 1-4094

Admin-vlan: 1

Preempt Delay Timer: 100 sec

LSL Ageout Timer: 2000 ms

LSL Ageout Retries: 5

Configured Load-balancing Block Port: 09E9380E4D9ACACO
Configured Load-balancing Block VLAN: 1-100

STCN Propagate to: segment 25

LSL PDU rx: 292, tx: 340

. Cisco 10S XE Gibraltar 16.12.x (Catalyst9300 R f v F) LA ¥ 223> 744 Xal—>3>v HA K
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Resilient Ethernet Protocol IZB83 %8 /N{ER .

HFL PDU rx: 0, tx: O

BPA TLV rx: 0, tx: O

BPA (STCN, LSL) TLV rx: 0, tx: O
BPA (STCN, HFL) TLV rx: 0, tx: O
EPA-ELECTION TLV rx: 0, tx: O
EPA-COMMAND TLV rx: 0, tx: O
EPA-INFO TLV rx: 0, tx: O

WOFTiX, show rep topology [segment segment-id] [archive ] [detail] =~ F&7R
LET, TORRTIE, TXTOEIT AL FOREP AR VERERLET,

Device# show rep topology

REP Segment 1

BridgeName PortName Edge Role
10.64.106.63 Te5/4 Pri Open
10.64.106.228 Te3/4 Open
10.64.106.228 Te3/3 Open
10.64.106.67 Ted/3 Open
10.64.106.67 Ted/4 Alt
10.64.106.63 Ted/4 Sec Open

REP Segment 3

BridgeName PortName Edge Role
10.64.106.63 Gi50/1 Pri Open
SVT 3400 2 Gio/3 Open
SVT 3400 2 Gion/4 Open
10.64.106.68 Gi40/2 Open
10.64.106.68 Gi40/1 Open
10.64.106.63 Gi50/2 Sec Alt

Resilient Ethernet Protocol [ZB89 5 B0 R

EEE N
EERA X=aT7ILEA L
REP =2~ R Command Reference (Catalyst

9300 Series Switches) @ Layer
2/3 Commands] DIEZ ML
TL7ZEWn

Resilient Ethernet Protocol ) #% 5t & FF

ROFIZ, ZOFEY2— /L TuHT2HEDY UV —2ABIOMERFHRZ R LET,

N6 DOBEREIE, FHCHRR SN TWRWRY | BAShY V=R LEOTXTDY U —XT
EHTE £,
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. Resilient Ethernet Protocol 0D #45EE FE

)1)y—= T RE HRETRER
Cisco IOS XE Everest Resilient Ethernet REP X AamB o7 a h =2/ C, STPIZ
16.5.1a Protocol Kba 7o hald LT, %y NT—2 )L—

TOHAE, V7 BEEOMEL, 3 N—T
VAR OUEEFEI L E T,

Cisco IOS XE Fuji 16.9.1 | # 7> J > 7K — kK | XY 7 R— hTOREP&ZEDH R —
T Resilient Ethernet | 28 A IV E L7,
Protocol MY 7R— b

Cisco IOS XE Amsterdam | Resilient Ethernet REP TOMEIDOEHE VLAN RED YR — h
17.2.1 Protocol DI DA | pii A S L=,
¥ VLAN

Cisco Feature Navigator Z i [ 4 25 L, 7T v 74 —LBLONY 7 bV =T A A=V DHR—
MEHRZ IR TE EF, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [JE5H] 7B 7
JEALET,
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.
BARYVIBRHDETE

« MY 7 B O E OFIREE (179 <—)
 HiJ7m U 7 BRI oOWT (179 X—)

« UDLD O EHE (183 ~—)

cHGmMY I BRBOE=X) BRI OA TSR (186 X—)
« MY 7 HICBET 52 OB EE (186 ~X—)

« Him Y v it o (187 ~—)

BRRAY V7 REDHREDHREIA

Wiz, HFmY » 7%t (UDLD) REDOHIKFEL RLET,
« UDLD %Hits i — R 23BID T /3o A D UDLD FERHE AR — MR SN TV DA, Z0OFR—
MIHE @Y > 7 ZRETEEE A,
cE— K (BHERIIT 7Ly 7)) ZRETIHE., Vo 7OmMANCHUE— FE2REL
9,

AE L= =Pt RA P Y—=FRA b VI TORYR—FENET, V7 OEK

(X, STP ZFATT L7 /A AL EHERER T 5 Z L 2R L7,

-
—

BEAMRYOBKRHIZDONT

UniDirectional Link Detection (UDLD) 1%, %7 7 A NFEZIXY A A XRT A —P Ry kb Fr—
TNEE L TR SNIEZT A, AN —7 VOYBHRELZE=F ) 7 L0, H—HmY
YO DFEERHTE DL 21T 27004270 haL T, Zo7a haVRE—J
MY 7 = EFICHEMNLTT 42— 2T 5I120%., SN2 T X TOT /31 2T UDLD
Za ha BN R— FSINTWDLMENRH Y £7, UDLDIFH—HmY 7 2+ 25 &, ¥
BEZ bR — a7 4 8—7 ML TEREZBELET, H—FHRY o 27ix, A= 7Y
V— hARa Y =723 00, SEIERMEEZSI SR TEERH Y 5,
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B sez—+

FEE—FK

”

3

gHmEY oo E0EE |

UDLD 7" R—hLTCWE$, @% (F74/ k) &7y 7 TF, @EEt— KD UDLD
X KT 7 A NEERICB T AR — OB ERIC L D~ Y v B TEET, 7
Lyy 7 F—FDOUDLD X, X7 7 ANV I BIXOYA AT Vo EOF IR
T4l T77AN VT EOR— NOBSTHERICIAHE—FmY 7 bRt E
T

BEBIOT 7Ly v 7 OME—ROUDLD X, LAY 1 DAD=XLEFEHLT, V7
OYEEART —Z A %FEH LET, LA Y1 T, BT 7T ) 7B XOEERTIZ, A8
FAvE— g ko TSN E T, UDLD X, A /3—1ID O, o THf S hiz
R— DYy "I RY, BRI o — g U CIIEITARATRER U ZFITLET, B
I —3 38 UDLD Oifia A 2—7 /T 5L, LAY 1 &2 ORMIEEREN HEE)
L. WM E X OGRERN R H—F ki, BXOMo 7 v b a VoREMEZ B IE L 5,

R— AN TN AR LI b T T 4 v 7 B RA N BRET Db DID BT, FA 8=
BREESNIE N T T 4 v 7 TN T A ANEE LARVEAIC, BT ) o) B L
i‘a‘o

WHE—RFOUDLD L, X7 7 A N K= DNT 7 A4 PR TER SN TV DL HEITH—
FHEY 7 ERHELETR, LA YIAI=RAE, ZOBRST-EEARTBLEGA, B— kK
MELLEHINTHTH VT 70 v 7 BNRFNTHDHEAE, H—HmY v 7 2R+ 5137
DAY A= RLNZORMERHTE /W=, UDLDIZE—FH U 7 Z2HRH T £
YA, ZOHA, WY V7 IIARMEL RS, UDLD 3R — 2T 4 —7 M LER
Mo

UDLD 23l E— RD L XIT, XTDO—HONT7 7 A \PNEE Ty, BEixrI = —
arNTIT 4T THDE, VATVIAD=XLNY 7 OYRMRREEEERET 5720,
U 7 I3BERETRL 2V £, ZO%EIE, UDLDIZfIOT 7 v a rbi7hd, @l v
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| va¥2Tmban boRYLTOHRE
EtherChannel DL 2 70 kajL koxy oy [

Ry N, AZ Y IHNOLAY2 7 hal bR U IRERESH, WL VLAN NI H
HIRTOR—MIEfELET, LA Y27a hab bR Y VI REE, TTT 2747
ALy FICE VB FbiL, TRXTDAY v I TAUN=ZA v FICEESNET,

EtherChannel DL 42 A k)L bR Y

P—EARATuNRA Z— Ry NT—FTlE, LA ¥27uabanr b7 a2FHL, KA
VEY—RA Ry FTU—7 FARuYE T I = L— kLT, EtherChannel D{ER% % 7] | & &
HTENTEET, =AM X =S vFTFabar hoxl 7 (PAgP /21T
LACP) ZA x—7NMZT DL, VE—F DAZ~— AL v FTILPDU BZ[E &S,
EtherChannel ® HEMERZ I3 = — 9 0 TCEH LI £9,

7= & 2 0E. DK (EtherChannels DL A ¥ 27 ko)L hox 7)) Tk, hAXZ~—A

D2ODAA vy FMNE L VLAN EiZhH Y| $—E R Fu g Z— v NU—7 &0 LT
SNTWET, XYy FPU—=ZTPDUR hRY 7 ENdH e, Xy FT—=27 DI HHIDA
A v FTIE, HERAREHRZ LI E 92, EtherChannel © HEMER 2 R F = —2 3V TE £,

oo BR—=rTlLA¥27a bav b xR T ERETDHHAT, —ERX oo F—
Ty TFRAADEITD T I R— MBI DR AT 7 VLAN ZRETHLENH D F
T, V=T EEBET AL, DI T U IR—bDRAT 47 VLANZ L ) —FD T
7 AR— FOFFR[ENTZ VLAN U X MZE DN TL &N,

[ 31: EtherChannel DL A 270 k)L bR U5

EtherChannel 1 e gt SN ~— ——__ EtherChannel 1

- Provider ~
/ )
VLAN 17 |

- VLAN 17 |
Customer A J i _,_.-—-:ZZ% J Customer A
gt S PRt N ite 2
wr [\ — ) 28

Site 1 |
-—1'_[_/2{-' VLAN 18 Switch A

q | Switch C VLAN 7870 Y .‘|:J:: -
. | :. B q
- "_1“_r-|=-"'k VLAN 19 VLAN 19 ”/‘_' J‘_-

‘~-=_,.:_"-~- _.’:_’_‘:.;-—-‘il’l
- VLAN 20 / 2
\ V"AN2° s itch B SWnchD A
‘m.__ it ”
[ Trunk

————————————————————— Asymmetric link

LA4v27Bca)l bR 2TDTITAIL MEEE
WDORIZ, LA¥27abhal bR T7OT 73V bREETEHLET,

RI18:LAN2A—YYRXY A EF—T AR VIANDT 7+ )L FEETE

HEHE TIO4ILEERE
LA¥27Fabhan hoxy s FoE—TN,
Ty RET U LEVE R,
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B L r270ran by somESS

Lev27nbran roryosoiE |

A

U LERTE

=
Koy 7 L&EVWE PN

R

iE

L4278 rall boRYDTD

BT A7k

WROETIE, LAF¥27 1 hab b RAOBREFECHONTHHLET,

L4270 rall o) DTDETE

FE
ATV RFEEETI 3 Y B

ATwvF1 |enable FrHE EXEC £— REAMIC L E T,
1 NAT—READLET (FERshiz
Device> enable BE) .

R wF2 |configureterminal Fua—r)ary 7 4 ¥al— g
ﬂm: qf‘“]s%fﬁﬁﬁﬁl/jiﬁ«o
Device# configure terminal

RTwv 73 |interfaceinterface-id IP Phone (CHEi T HA X —7 = A A
i - BHEL, AV EA—Tx2Af AT 4
Device (config) # interface Falb—va st ]\%Eﬁﬁébiﬁ“’
gigabitethernetl/0/1

AT T4 | ROWTNNEHEHLET, IEEE 802.1Q k> /LR — MEIX K

« switchport mode dot1g-tunnel TR ELTA I =T 2R
ERELET,

1
Device (config-if)# switchport mode
dotlg-tunnel

2T w75 |I2protocol-tunnel[cdp | lldp | Ao 7o hacx LT e han

point-to-point | stp | vtp]
i)

Device (config-if)# l2protocol-tunnel
cdp

rox Vo T %A X —7 NI LET,
XF—U—RE AN LRWEE, hrx
VT3, 40T _XTOLAY¥2T
0 k3L TA R—T TR 9,
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| va¥2Tmban boRYLTOHRE

LavzFaran boryvroiE [

ARV FFEREETIVa Yy

E:)

GE) WIFN»roO LA ¥27a b
a)NFELFIOTITOL
A¥27a harora
a RV T BT 4
=7 2T HIZIE. no
[2protocol-tunnel [cdp | lIdp
| point-to-point | stp | vtp] -1
VH—T 2 A AT 4
Xal—varavwy Rz
FERLET,

ATvT6

I2protocol-tunnel shutdown-threshold[
packet_second rate value| cdp|lidp
point-to-point |stp | vtp]

&1

Device (config-if)# 1l2protocol-tunnel
shutdown-threshold 100 cdp

(EE) 1 BRI h 7' b A fE7R /%
v NIRRT LEWVEEZRELE

T, RELLZLEXWHEZEAS L, A
VE—T oA AT T, S
o ha ATy g UERE LRV

& LEWEE, Z#hEho bzl
vrENhWEVAY2a banv 2,47
WM SN ES, FEETE DHPHIT 1
~4096 T, T 74/ FTIE, LEW
EITRESNETEA,

GE) DA VHE—T 2 A ATK
2y 7 LEWVELRET D
WAL,
shutdown-threshold & %
drop-threshold MfELL LI
TOHLENDY FT,

no I2protocol-tunnel
shutdown-threshold [
packet_second rate value|
cdp | lldp| point-to-point | stp
|vtp] LU no
[2protocol-tunnel
drop-threshold [
packet_second_rate value |
cdp | lldp| point-to-point |stp
|vtp] =~ > RZMEH L.
Yywv hFUERa YT
DLEVMEZT 7 4V M
ECRLET,

G
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B . r270ran oy vomE

Lev27nbran roryosoiE |

ARV FFEREETIVa Yy

S

ATy IT17

[2protocol-tunnel drop-threshold[
packet_second rate value| cdp|lidp |
point-to-point|stp | vtp]

&1

Device (config-if)# l2protocol-tunnel
drop-threshold 100 cdp

(EE) 1 BB 7 AL ATREZR %
Fy MMEERTLEIVVEZRELE

T, RELLZLEWHEZEAS L, A
VE =T 2 ANZE STy RA R
Oy 7ZINFET, e bhart T
VERELRWESG, LEVHEIT, £
NENO 2 r73nzrAv2
o ka4 FICHEBENET, 15
ETEDHHEPHILL~409 TT, 77+
VR TIR, LEWEITRESEE

Ao

GE) DA HE—T A AT
¥y M TULEVED
HIET D% EIE.
drop-threshold fit %
shutdown-threshold D1 LA

FIZT20ERHY £,

GE) no I2protocol-tunnel
shutdown-threshold [ cdp | |
| ldppoint-to-pointstp | vtp
18 LT no
I2protocol-tunnel
drop-threshold [ cdp | stp |
vip] > RafH L,
Yy MU UVEBIOR
7y 7 LEWENRT 7 4V
FREIZRY £77,

ATvT8

exit
1 -

Device (config-if)# exit

Ja—\)aryZ 4 Fal—g
E— RIZRD 7,

ATvT9

errdisable recovery cause 12ptguard

&1

Device (config) # errdisable recovery
cause 1l2ptguard

EE) A2 —T A ARFNER
o THAMITTED L OIS, L1F
2ERRL—bF =T —=bOEIRA T =
A L% E LET, errdisable recovery
I7 74NV b TT 4 =TT T
WET, A X—T ML E T
7 4V h ORREIE 300 BT

ATy 710

spanning-tree bpdufilter enable

&1

ANR= 7 Y —@DBPDU 7 4 LA %
AALETS,
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EtherChannel DL /¥ 2 70 k)L bR VT DFERE .

AR RFEREFT7TIVa Y S
Device (config) # spanning-tree Gx)
bpdufilter enable

oo —FTLAF2
VAR =V RN SR
WETAHESIT., A=
7 ) —@®BPDU 7 4 /L X
A =T AT DN
Y ET,

ATy 71 |end HebE EXEC B— RICEY 7,

&1

Device (config) # end

AT w712 |show |2protocol FRAADLAY2 P RALFR— %
Bl - FRLET RESNLTNDHT R b=
. LEWE, AU 2E2ET)

Device# show l2protocol

R Fw 713 |copy running-config startup-config EE) 274 Fa2lb—ar 7y
Bl - AR EZRFLET,

Device# copy running-config
startup-config

EtherChannel DL A2 7O )L bR VT DEHTE
Vals s

EtherChannel D355 1%, SP (—E AT u X[ X —) o PTFT NS ABIOD AL ~—FT /31

Al A¥ 270 bha)L b3 o THICRETAVNERHY F9, ZZTlE, SP=y 5
WA ADBRET L W AR ~—F 3 ZADFETIECOW T L ET,

H—EXTAONAZT—IT v R Y TFDEKRE

FE
AU RFERIETIVaY B#)

ATy 71 |enable FiHE EXEC E— RE AT L E T
151 - NAT— RE AR LET (FERIhiz
Device> enable BE) .

Z 5w F2 |configureterminal Ja— )L ar 7 4 Xal—a v
bl e KM LT,
Device# configure terminal
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B y—cximrs—zoo 21970

B

axX ;&

La4v27Ookrall b)Y UT0DEK

ARV RFEEIETIa Y B
AFw 73 |interfaceinterface-id IP Phone (28t 541 v X —7 = A A
451 - ZIREL, A —T 2 AT 4
> - N — K L
Device (config) # interface Fal—varE—FeflialEd.
gigabitethernetl/0/1
R w74 |switchport trunk native vlan vian-id ZAF 47 VLAN 2 ELET,
1 - GE) A7 el €
Device (config-if)# switchport trunk EtherChannel ® L A ¥ 2 7
native vlan 2 o ]\ = ]\ \/Z\‘ ) Vﬁ‘%gﬂ
ETDHEIE. SPTy Y
7A4x®ﬁﬁ® T T
R—FNTERRBEXAT 4T
VLAN &R ET 2 E)R &
D ET,
X w75 |switchporttrunk allowed vlan vian-idlist | 7] VLAN ® U 2 F #EELE T,
- GH) FZr 7 R—bT
Device (config-if) # switchport trunk EtherChannel D L A ¥ 2 -
allowed vlan 1,2,4-3003,3005-4094 =3 N R NN I
ET %81, V—T%(H
WETHT2DIZ, SPy Y
FRAAD—FFTD ST 7
AN— FDFRA T (7 VLAN
N, MEDO T 7R —k
DFFVLAND U A MTE
FNWVWEDITTHMEN
HoET,
ATYT6 | ROWTNNEHEHLET, IEEE 802.1Q k> /LR — M E2iE b
« switchport mode dot1g-tunnel ﬁiZT_ PELTA T =T AR
« switchport mode trunk ERELET,
B -
Device (config-if) # switchport mode
dotlg-tunnel
ER s
Device (config-if) # switchport mode
trunk
ATFvT1T [2protocol-tunnel point-to-point[pagp (=) BBy a ha VIicET AR

[lacp |udld]
{1

A RY—KRA v b7 e bhar hrx
Vo7 %BMILET, F—TU— %

AN L7angE, b 703 3

. Cisco 10S XE Gibraltar 16.12.x (Catalyst9300 R f v F) LA ¥ 223> 744 Xal—>3>v HA K



| va¥2Tmban boRYLTOHRE

H—E2TaNA H— Ty 21 vF0BE [

ARV FFEREETIVa Yy

E:)

Device (config-if)# l2protocol-tunnel
point-to-point pagp

SFTRTHOTa /L THEITRY F
TO

GE) Fw NU—JEEART D
72, Fy NT—T PR A
VRY—=FRA L hARBRY
IZ7 o TWAZ LR L
Th B, PAgP 7347 v b
LACP 7 v ., UDLD
7y RO HLWNTAND K
VRV T e =TT
LTLTEEN,

GE) no I2protocol-tunnel
[point-to-point [pagp | lacp |
udid]] 1 2 —7 A A
A7 4 FXal—valrk
BHL, 1 2F771F3 27
RTCOLVA¥27m hajn
DRA YV Y —RA v T
=R N VNV WIS
L ET,

ATvT8

[2protocol-tunnel shutdown-threshold
[point-to-point [pagp | lacp | udid]] value

i -

Device (config-if)# 1l2protocol-tunnel
shutdown-threshold point-to-point

pagp 100

UER) 1Mk 72 balaE7e /)
Ty MIERTLEWVEEZRELE

T, RELZLEWHEEZBZS L, A
VE—=T oA ATEH T, T
okl AT g UEEELR N

. LEWEIZ, EhEno bzl
vrEnizvAv¥27a har A7
WA SN ET, FBETE I 1
~4096 T3, T 74/ FTIE, LEW
BT E SN EE A,

GE) DA H—T A ATHK
2y P LEWVELRET D
S
shutdown-threshold & %
drop-threshold ®fELL EIZ

TOMENRDHY £,
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B y—cximrs—zoo 21970

B

axX ;&

Lev27nbran roryosoiE |

ARV FFEREETIVa Yy

S

GE) no I2protocol-tunnel
shutdown-threshold
[point-to-point [pagp | lacp |
udld]] B L no
[2protocol-tunnel
drop-threshold
[[point-to-point [pagp | lacp
ludld]] =2~ R&fEMH
L., %y M DUUVBLID
Koy 7 LEVMENRT 7 +

NV EREICREY £,

ATvT9

I2protocol-tunnel drop-threshold
[point-to-point [pagp | lacp | udld]] value

51

Device (config-if)# l2protocol-tunnel
drop-threshold point-to-point pagp
500

(EE) 1 BRI 7L ATRE /%
7y MEERTLEIVEEZRELE

T, RELZLEWEEZBZS L, A
VHE—T A AZX TRy FR K
gy FINET, Trbhart T
VERELRWGS, LEWEIZ, £
nNEnorrx) 78N Av2
Ju bhard A AEHENET, R
ETE HHEPHIL 1 ~409 TY, T 7%

VBT, LEWHEITRESHEE
hoo
GE) DA I =T =2 AT

¥y MU LEVED
RET HHEEIL.
drop-threshold fi %
shutdown-threshold DfELL
FIZT2DRERH D £,

ATy 710

no cdp enable

1 :

Device (config-if)# no cdp enable

A B —T A A TCDPZHEIZL
ij‘o

ATvIN

spanning-tree bpdu filter enable
1 -

Device (config-if) # spanning-tree bpdu|
filter enable

A v H—7xAALTBPDU 7 4 V¥
Vo 7% AFR—TMILET,

ATvT12

exit
51

Device (config-if)# exit

Ja—) a7 4 Fab—g v
T RIZREY £7,
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nzs8v—711208% ||

ARV FFEREETIVa Yy

E:)

ATy 713

errdisablerecovery cause |12ptguard

1 -

Device (config) # errdisable recovery
cause l2ptguard

ER) A HZ—T A ARHOED)
IR THAITTEDL XL OIIT, b1 F
2ERL—h T —HDEIHA =
ALEFHELET, errdisable recovery
X7 74N FTT 4 =T IR T
WET, A X—T NI LTESE. T
7 v b OERRIE 300 #TY,

ATy 714

end

1 :

Device (config) # end

¥FHE EXEC E— RIZR YD £7°,

ATy 715

show 12protocol
{1

Device# show l2protocol

FTNRAADLA Y2 b RR— %
KRLET FRESNATNDTE F=
o LEWE, o 2EETe) |

ATy 716

copy running-config startup-config

1 -

Device# copy running-config
startup-config

UEE) =274 FXal—ar 77
ANVICREERT LET,

HRARAI—TINAL ADEFE

1R BHHEIIZ

EtherChannel DA 1E, F—EA 7oA X — T oV TRAABLI OV AFT—FT A A%
LA ¥27a barbrrx) o THICRETDHDUHENS Y 7,

FIE

ARV RFERRTO Y

S

ATy T

enable
B -

Device> enable

¥ ME EXEC T— F&EATIC L £,
N2 —REASLET (FRkEn

5a)

o

ATvT2

configure terminal

1 -

Device# configure terminal

Ja—nR) a7 4 F¥al—g v
FT— FaBLET,
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Lev27nbran roryosoiE |

ARV FFEREETIVa Yy

S

ATvT3

inter face interface-id

1 -

Device (config) # interface
gigabitethernetl/0/1

IP Phone I\Z8%t 3D 1 o X —T7 = A A
EEREL, A v F—Tzf AT T 4
Xl —grE— REBBLET,

ATvT4

switchport trunk encapsulation dotlq

1 -

Device (config-if)# switchport trunk
encapsulation dotlg

~NZ % T 1 e b % IEEE
802.1Q IZEXE L £ 7,

ATy TH

switchport modetrunk

1 -

Device (config-if) # switchport mode
trunk

A BE =T 2 A AT T X T oA
I =T M LET,

ATvT6

udld port
1 -

Device (config-if) # udld port

A B —7xA AT UDLD Zi@E
T— RN TAX—TNIZLET,

ATy T17

channel-group channel-group-number
mode desirable

51

Device (config-if)# channel-group 25
mode desirable

F XN ITN—TA v H—T A A
ZE ) 24T, PAgP & — R|Z desirable
ERELET,

ATvT8

exit
51

Device (config-if)# exit

Ja—r\)Ly a7 4 F¥al—yg
E— RICRY 7,

ATvT9

interface port-channel port-channel
number

1 -

Device (config) # interface port-channel|
port-channel 25

R—=hFrRXN A F—T = AE—
NZBith L £,

ATy 710

shutdown
Bl -

Device (config) # shutdown

AV B =T A A% vy FF T L
i‘a‘o

ATy 7N

no shutdown

1 -

Device (config) # no shutdown

ABE—T 2 A RAEHBIMZLET,
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Lex2Farantviryvinzen [

ARV KRFEEETIa Y B
ATwv 712 |end ¥iHE EXEC £— RIZRY £,
1 -
Device (config) # end
AT w713 |show I2protocol FRAZADLAY2 P FALFR— %
i - FrLET RESNTWDH TR b=

N LEWE, hv 2 25T)

Device# show l2protocol

A v 714 |copy running-config startup-config L) 274 Xal—Lar 77
£l A WICRE ZRAF L E T
Device# copy running-config GE) A H—T oA AT 7 4
startup-config R EEIDETICE, o

switchport modetrunk, no

udld enable, ¥ XU no
channel group
channel-group-number mode

desrablef v #—7 = A A
a7 4 FXal—Tgra
<~ REHEALET,

L4270 ralLbo) 50K EH

ZITIEE. vA¥27ebhan bR T OIEIERFREFE R LET,

Bl L4277 rall bR Y DT DERE

KIZ, Cisco Discovery Protocol, STP, VIPD LA ¥27a hayL h> RV T EREL,
HHERT B HIEOHEZ R LET,

e
frit

Device (config) # interface gigabitethernetl/0/11

Device (config-if)# l2protocol-tunnel cdp

Device (config-if)# l2protocol-tunnel stp

Device (config-if)# l2protocol-tunnel vtp

Device (config-if) # l2protocol-tunnel shutdown-threshold 1500
Device (config-if)# 12protocol-tunnel drop-threshold 1000
Device (config-if)# exit
Device (config) # end
Device# show l2protocol

Port Protocol Shutdown Drop Encapsulation Decapsulation Drop
Threshold Threshold Counter Counter Counter

Gi0/11 cdp 1500 1000 2288 2282 0
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5 . 5—

A —
ax A&

Lev27nbran roryosoiE |

&
iy

stp 1500 1000 116 13 0
vtp 1500 1000 3 67 0

pagp ---- ---- 000
lacp ---- ---- 000
udld ---- ---- 000

EXTAONA T —I YO AL IYFEHREII—RAYTFD

AT, =R 7 a X, =Dy A v T 1 BLRT Y 2, v F 2 2R ET DHE
OFITT, VLAN 17, 18, 19, 201Z7 VA VLAN, 77 AR A —H Ry h AL Z—T A
Z1BLO21FPAgP BLNUDLD 234 R— 7 I > TWHRA » BV —RA 2 b hrx
NAR—bF, Ry 7 LEVHEIZI000, 77 AR A=V Ry b A X —T A A3T T 0
R— bk TY,

P—ERTaNRf T =Ty A, vF 1 DFREFRDEBY TT,

Device (config) # interface gigabitethernetl/0/1
Device (config-if)# switchport access vlan 17
Device (config-if) # switchport mode dotlq-tunnel

Device (config-if) # l2protocol-tunnel point-to-point pagp

Device (config-if)# 1l2protocol-tunnel point-to-point udld

Device (config-if)# l2protocol-tunnel drop-threshold point-to-point pagp 1000
Device (config-if)# exit

Device (config) # interface gigabitethernetl/0/2

Device (config-if)# switchport access vlan 18

Device (config-if) # switchport mode dotlg-tunnel

Device (config-if)# l2protocol-tunnel point-to-point pagp

Device (config-if)# l2protocol-tunnel point-to-point udld

Device (config-if)# l2protocol-tunnel drop-threshold point-to-point pagp 1000
Device (config-if)# exit

Device (config) # interface gigabitethernetl/0/3

Device (config-if)# switchport trunk encapsulation isl

Device (config-if)# switchport mode trunk

P—EAT BN T =Ty D A v T 2OREFROLEEY TH,

Device (config) # interface gigabitethernetl/0/1
Device (config-if)# switchport access vlan 19
Device (config-if) # switchport mode dotlq-tunnel
Device (config-if) # l2protocol-tunnel point-to-point pagp
Device (config-if)# l2protocol-tunnel point-to-point udld
Device (config-if)# l2protocol-tunnel drop-threshold point-to-point pagp 1000
Device (config-if) # exit

Device (config) # interface gigabitethernetl/0/2
Device (config-if)# switchport access vlan 20
Device (config-if) # switchport mode dotlg-tunnel
Device (config-if)# l2protocol-tunnel point-to-point pagp

Device (config-if) # l2protocol-tunnel point-to-point udld

Device (config-if)# l1l2protocol-tunnel drop-threshold point-to-point pagp 1000
Device (config-if)# exit

Device (config) # interface gigabitethernetl/0/3

Device (config-if)# switchport trunk encapsulation isl

Device (config-if)# switchport mode trunk

)
)
)
)
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1)

roryry z7—520E=42U>5 |}

WX, YA M1 OAARE~— AL v FERET DHEOHTT, 77 A A —h Ry b A
HZ—TxAA1, 2, 3. 4/ZIEEE802.1Q b T > F v 7 HICEESNTE Y, UDLD (IA % —
7V, EtherChannel 7 /L —7 1134 F—7 /N, R—bF TR ViFv v v M T EINTHETA
F—T7 272 Y BtherChannel & EMNT 7 7 4 712720 £,

config) # interface gigabitethernetl/0/1
config-if)# switchport trunk encapsulation dotlg
config-if)# switchport mode trunk

config-if) # udld enable

config-if)# channel-group 1 mode desirable
config-if)# exit

config)# interface gigabitethernetl/0/2
config-if)# switchport trunk encapsulation dotlg
config-if)# switchport mode trunk

config-if)# udld enable

config-if)# channel-group 1 mode desirable
config-if) # exit

config)# interface gigabitethernetl/0/3
config-if)# switchport trunk encapsulation dotlg
config-if)# switchport mode trunk

config-if)# udld enable

config-if)# channel-group 1 mode desirable
config-if)# exit

config)# interface gigabitethernetl/0/4
config-if)# switchport trunk encapsulation dotlg
config-if) # switchport mode trunk

config-if) # udld enable

config-if) # channel-group 1 mode desirable

Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
config-if)# exit

config)# interface port-channel 1
config-if) # shutdown

config-if)# no shutdown
config-if) # exit

Device
Device
Device
Device
Device

G AF—RADE=ZR) Y

WDFETIE, PRV T AT = RAEEF=HTHEDIHHATI2a~ 0 RIZOWCHALE
h@‘o

R19: bR UTDEZSZY G AT UK

avw Uk B &
clear 12protocol-tunnel counters LA4¥27Fa hal hor o7 RB— DS

aharv 22707 LET,

show dot1q-tunnel F /34 Z® IEEE 802.1Q k> R/LAR— h & H
ZT—\‘ Li‘a‘o
show dot1g-tunnel interface interface-id BEDA v H—T =2 A AN KRV B— T

HHME I DEHERLET,
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B L r2ooranrvryvsousme

Lev27nbran roryosoiE |

avw Uk S]]
show |2protocol-tunnel LA4v27m han hox ) F R— M
TOERERRLET,

show errdisablerecovery

LA Y27 ba)l hropL 2T —F 4 k—
TN AT — NOEIEZ A~ —0NA X—T /L)
EOEBRLET,

show [2protocol-tunnel interface interface-id

BEDOLA Y270 bhanr hopr) T R—
MZBET o EHAEFR R LE T,

show 12protocol-tunnel summary

LA¥27ue harot<l) —EREITER
R~RLET,

show vlan dot1q tag native

TN ADIAT 4 TVLANK X2 T DAT —
F A RKRLET,

L4278 ralL bR DT DMRERER

WOFRIZ, ZOFY 2— /L TilATIHED ) V — 2B L OBEEEFREZ R LET,
TN OREIX, FRICHRESNTWRWRY  BAINTY U —RLBEDOTXTOY U —RAT

EATE £,

=2 HaE

HEETRR

Cisco 10S XE Gibraltar LAY27abhan |bA¥27Fa bharlzfl+sE, C

DY E—FHA FEr—TLHA baFl
Lo PR PEYETEET,

Cisco Feature Navigator Z T 25 &, 7T v b 74 —ABIXOY 7 T =27 A4 A=V DOHR—
MEHRZ R TE £9, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [JE5H] 7B 7

7 A LET,

. Cisco 10S XE Gibraltar 16.12.x (Catalyst9300 R f v F) LA ¥ 223> 744 Xal—>3>v HA K


http://www.cisco.com/go/cfn

IEEE 802.10

=10

IEEE 80210 k) VT DERTE

« IEEE 802.1Q h> 3 U > 722\ T (207 ~<—)

«IEEE 802.1Q F > R U 7 ORREFE (213 2—)

e bRV U T AT —=EZADFE=HL) T (215 3—2)

« %] : IEEE 802.1Q h> % VU 7 R— FDO%E (216 ~—)
« IEEE 802.1Q k> x U > 7 O#relERE (216 ~—)

o) UTIZ2DNVT

IEEE802.1Q h > R U v 7%, $—E AT u A X —DF v NI —7 iz TEEO I A X ~—
DINFZT7 47 %ER, ZOMOIAZ~—DNTT7 4 v 7T EEHEZTIZ, ZNENLOD
AH<—DOVLAN BLIOL A Y270 hajlog E%#\E%Tézgﬁ%éﬁ%t“xfmw
2 — IR S LT FRE T,

H—EXTANSF—2y D=9 12817 5 IEEE802.1Q k> R )LR—

~

P—ER TN X —DETRA HAZ—TIL, < DA, VA — 735 VLANID B X
NVLAN OFIZEAOBEMERH Y £9, AP —bEAT e/ X — %y hT—7DIFIE
IRHAB—PHUE LT 5 VLANEFIZEEL, A V7 T7ARNT I F v 20D DAL~ —D
NI T74 9 7I3RAELTCLEIZERHY £, TNENDOH AKX ~—|Z VLANID OFEH O
HHAEID Y THE, W AX~—ORENHIR S, 1EEE 802.1Q {140 VLAN H#l[E (4096)
EERIGBEZCLEY>ZENH Y T,

=R 7 F—F, IEEE802.1Q > U » VikEE AT 5 & H—dD VLAN & f H
LT, %D VLAN 2G5 h AR ~v—%HR— N CT&xEJ, DAX~—0D VLANID L, [Fl—
VLANIZH D LI A THR#ESN, SESERIAFZ~Y—D T T 4 v 71X, P—ERT
BNA X — Ry NU—7NTRHESLET, IEEE802.1Q h o x U 7 &I 556

VLAN-in-VLAN gl LN 7 F & 37y hA~OfZ 7fH1712 L - T, VLAN A~—2
YL C&E £9, IEEE802.1Q h R U » VB AR — M5 L DITERE LA — ML, hrx
AR — NEMEERET, FRV T EERETDHIHEIE. bR Y U IEHAO VLANID (2 b
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IEEE802.1Q k> %) T D&EE |
B v—cx 700 5— %y ro—si255 2 EEE8210 b2 FLK—

VEIVIR— FEED Y TET, ENFNON AL —ZTEOY — ¥ A7 a3 F—VLAN
ID BB T A, £D VLANID TIE T _RTOH A HF~—D VLAN BNH R — b ERFET,

Y] 72 VLANID Tl EBVICH VT SN AZ~—D TG T 4 v 7k, WAX~—TF
/<4' 7\0)IEEE802.1Q RS R R NP —E R T EAL X —DT o ST AD kI

MIRIESNET, WAX—FT A R DT NA AWMDY7 1%, )75 IEEE
8021QI\7/7T FELTEESN, b9 —FBR P RUR—FE L TRESIND D, I
KT, TNENDOHAF~—|ZEHAEDT 78 AVLANID [ZiE, bRV KR—F A H—
T A AEEIY Y TES,

B 32:94—EX FONAH— vy kT—9(2$1+5 IEEE802.10 b > )L R—

Customer A
VLANSs 1 to 100
— . Y
( q Customer A
< —_ DN VLANS 10 100
802.1Q trunk port A e

q e T -~ q 5
\ - N o Ser\._flce N |.\. - f

provider NG
802. 10 trunk port — __/Tunnel port \ /7 802.1Q trunk port
\‘J{ \WLAN 30 Tunnel port ,.V
Tunnel port ™. " VLAN 30 \
VLAN 30 "~ Trunk Trunk % \
'. _ _ ports ports | )
\ y . -_./-
~ - Tunnel port Tunnel port *._ III
,'QLAN 40 VLAN40
802.1Q trunk port .-’ . 802.1Q trunk port
Qtrunk p S - kp

/" ; 5N -5__.__--/\\\%_%_ P — e : ~N
. e - 1

L —y % \“‘"—x J

Customer B -~ Trunk Customer B
VLANs 1 to 200 VLANs 1 to 200

74016

- Asymmetric link

HAZ<—DRT I R—= DL —E AT 0N, =Dy PT84 AD b FLR— MZ
FIEESND /Ny ML, @, @Y7 VLANID & & HIZIEEES02.1Q # 7 MM TunvET,
INHDOXIfESRT Y ME, TS AN TIEEOE RS, TR —FEHT
= AT N, F— 3y NT—FIZADLB T, B AZ~—|Z[EHA D VLANID % & e,
IEEE802.1Q # 7D H 5 1 2D LAY (A b 7 LMEIND) TheMbanEd, 1A
2 <—@OJD IEEE 802.1Q ¥ 7'1&, W vk iz "y NNTRESNE T, Z07=d)
P—ERATaNSF— 3y NT—ZIZADXry MTiE, HAF~— @77tzmANm%
G (A ha) X7 BIOERFBIN I 74 v 705D THHNE VLANID L\ H | —FE
DHE T NFEFET,

CEE TRy MR —ERT B, F— aT FALAOBD T s K= MRS, T
SAADT y NRMIRT % & X ICANIE Z RIS NET, ATy MAZORL AT T8 R
DRD RT 7 K= FahB &, AUA Mag 73y MCEREMSLET,

. Cisco 10S XE Gibraltar 16.12.x (Catalyst9300 R f v F) LA ¥ 223> 744 Xal—>3>v HA K



| 1EEES0210 Fr R LT DEE
$—ER FONSF— 2y b—51z5135 EEEs210 oruk—+ [

X 33:tD GEE) 41 —YFv b4 b, IEEE802104 —H =y b\ b, ZEZ T 41—y b5y LD
"

ZOE, “EATNE ATy bOY THEEEZR L TVET,

Source
address
Destination Length/ Frame Check
address EtherType Sequence
DA | SA Len/Etype Data FCS Original Ethernet frame
IEE 802.1Q frame from
DA | SA Etype Tag Len/Etype Data FCS customer network
DA | SA | Etype Tag Etype Tag Len/Etype Data FCS :SE

Double-tagged
frame in service
provider
infrastructure

Py PP ERT BN, F =P T AL AD R T U7 E— MEAB & T Ay
b & NERALER G AN # 73O S vE T, 72720, Ty RRZy UT AL AD b
FNVR—=PMPOIAZ~—Ry NT—=JICEEEND L&, A hu X iTBNanEdA, X
7 MZIEHE O IEEE 802.1Q # 7/ 7 L— AL L TEEESN, WAX~— F v NU—JNTE
® VLAN F 513 fR#E SN E T,

FROFy NU—=7 OTIX, B AX~—AIZVLAN30, B A¥~—BIZVLAN40 2% D 4
THNTWET, Ty VTN AD F xR — MIAD, IEEE 802.1Q ¥ 7 HMF T/
M, —ERT oM ¥ Xy hT—Z7|Z A% L&, VLANID 30 7213 40 Z @8I & T4t
WE 7. BELUVLAN 100 72 EDILD VLAN F 5 E G VB WT ZEHS 7278 £
T, DAEY— A EHAZ~—BOWHN, TNENOFRy MU —2NTVLAN 100 =5 A
TWThH, INBE TRERBOT, —ERTa M =y NT—TNTRBISNET, %
NENDII AL <—T, ETOMDAI AL~ —0FEHT 5D VLAN H 5 A= BLOY—E
AT ONAF—F oy 8T =7 PMEHT D VLAN F 5 AL—AN M L=, JHE O VLAN %
HFAN— AL E T,

TUMNTUR PRV R—= TR, WAZ~Y—DFy MU —2 EDOILO VLAN 37575 [A1{E
SNET, PRV T TNTEER LT HZE B TEETR, 2OV U —2ADFT
NAAZATIE T LV R—FENET,

HAR<—Fy NT—=IMERIEEND N T T 4 w712 H 7 (AT 47 VLAN 7 L — L)
DN TWRWES, 207y hDOT ) v P T ERIIN—T 4 V3@ E 7y FE LT
TonEdT, Ty TN AD M FNVR— el TH—ERATa M X Ry hT—TIZA
DI NTO/ry NI, Z 7BV TnZeunds, IEEE 802.1Q ~ v X —TT TIZH F BT
WHDITRRZR, #2772 LTy e LTHRbIVET, 37 v ME, IEEE802.1Q F 7 v~
A= RFTH—ERT AL F— Ry N7 2B L TEEEINDLYA. A e %27 VLANID
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B <57vuan

IEEE802.1Q k> %) T D&EE |

(R RNV R—= DT 7 EAVLANIZFRE) Th 7 bENFET, A ba ¥ T OENE
T4V RIE, FFILR— R THESNTWDS U H—T = AP —E R 7T A (CoS)
BREICRESINET EESNTWARWES, T 740 MIPrTY) |

ZA v FTIE, 802.1Q F RV IR — ML TRIESND 2D, A v FNAZ L KT 1
VFNRARTHDIMN, FAITAZ v T AU R=THIMNIEMREH Y THA, TXTORTIL.
TIT AT AL T THTOIET,

47«4 7 VLAN

Ty VT /NA ATIEEE802.1Q b RV U T RRETDHAE. —EAXATu/NAf F— Ry b
=723y NEFEET H7-90IT, 1EEES02.1Q I~7/7T NS D MENRDH D 7,
2L, —EARAT e M X — Ry NU—TOaT i@ d 5,37~ ML, IEEE802.1Q k7
Y ISLhZ T ERTUXR TV T ONTANTEETEET, 277351 ATIEEE
802.1Q h 7> 7 T 5454, IEEE802.1Q h 7> 7 DX AT 4 7 VLAN L, [Al—F /34 &
DI TZrxr 7 (FoRV 7)) R—=bDXAT 4 7VLAN E[RI U ThH o> TR £H A,
X, FAT 4 7 VLAND 7 7 4 v 7%, IEEE802.1Q {8 b 7 v 7 AR— hTId & 7 fF1)
SN T,

DLFOFRy hU—Z7KTlL, VLAN40 (%, Y= R 7Tuf ¥ — Xy NU—TDASI= v
AA v TF (AL vF B) IZBWT, WAX~—X/)HODIEEES02.1Q h 7> 7 R— D FA
T A7 VLAN L LTCRESNTWVWET, DAX~v—XDAA vF AlX, VLAN30 DX 7 f}x
Ny N, T27E8AVLANAIZRT 5, h—EAT o fH— Ry NU—T DAL T B
DA PRIV R—=PMIEEFELET, PRIV AR—=bDT 7 AVLAN (VLAN40) (I, =
VAL v FD T R— b DXAT 47 VLAN (VLAN40) LEUTHH7=D, hrrxru
A= OZE LTZ 7f&E Vs MZid, A be ¥ TREBIMESNERTA, N7y MZ
VLAN 30 % 7720 BT, h—eRxTa X, X — 3y NU—T THNZ v Y AL vF (R
AvFC) ODrTv 7 R—=MIFEIh, WAL vTF P RMIE>THAZ v —Y IT[H
EZTEEFEEINET,
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| 1EEES0210 Fr R LT DEE
RCINNH |

34:IEEE802.10 >3V T HE L URA T4 T VIANIZBET HHERE

Switch D
Tag not added Tag ".I’CLLfl‘\t\lc.; ";%rfu
for VLAMN 40 5y remowved Native VLAN 40

7 e

—— Service —
// provider \

[ Tunnel port s/

- y . e
/’ Switch B VLANs 5-50 Switch © . VLAN 40

Y
Packet tagged -
for VLAN 30 ﬁo Native Q

5 Lo VLAN 40
) we2” Tunnel port Tunnel port
Switch A /' |, Access VLAN 40 Access VLAN 30
Customer X .-~
trunk paort T -
VLANS 30-40 \-1__ > dal Switch E
Native VLAN 40 A e Customer ¥
Trunk

------ Asymmetric link
—» Correct path for traffic

-—=* |ncorrect path for traffic due to
misconfiguration of native VLAN
by sending port on Switch B

Q=2802.1Qtrunk ports
Z ORBEORFIFETRO &Y T,
«vlandotlgtagnative/ B— L a7 4 Xal—va v avwry REEHRTHZ LT (%
A7 47 VLAN # &%) IEEE802.1Q b T I/ MBIEBEINDTRTD/RNr v 3 F Jf
FTENDEIHNCZ Yy VAL v FEHFELET, T XCOIEEE802.1Q 7 7 THRA T 4
7 VLAN X7y NMZZ TEfTDEINCAAL v TFH#BELTGEE. A vy FII 77 L
Nry e Ray L, ZIGERTy NET2EZELET,

ioisaa

T VAL TDRNT U R—FDFAT 47 VLANID 23, B A X ~— VLAN #ipH|Z &
FNARNEIICLTLEE Y, 22217027 R— R VLANIOO ~200D 5 7 4 v
7 BESGER. ZOFEBEUNDOEEERA T 47 VLANIZEI D ¥ TET,

AT L MTU
FNRAZALED TG T 4 w7 ICBATAHT 740 FOYAF A MTU L, 1500 A T,

systemmtubytes 72— 3L 2T 4 Falb—Tay avy REFHTLHE 10X TE Y b
A—hFXy b AR=FBIRFHEY b A —H Ry FAR—FTI5004f FEE2L7 L—L%
PR—PFTLHLIITRETEET,

VAT AMTIUfEE VAT A % R MTU fEIZIE, TEEE 802.1Q ~v ¥ —IF EFNTWEY
lo IEEE802.1Q by R U U ZHEEETIZ, A hu X UREBMEd &7 L— LA XD 431
NEIMT 5728, A7 AMTU B A XZHgAK 434 FEBNTHZEIZL->T, —bR 7
BN B =Ry NT =T DT XTOT N, APFRT U— LG TE DL LD ICRET HMH
NI ET,

T2 & ZIE, T AL Z O TRK 1496 N1 RO T L— AP A X PR — KL THET,
FTINA AD T AT A MTU fEA 1500 734 + T, switchport modedotlq tunnel f > % —7 = A
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IEEE802.1Q k> %) T D&EE |
B oeeeszi0 Foxy Lo BEUZOMOREE

AaryZ 4 Fal—aryavwr RNEfioTI0 Xy hA—Y %y FELIFFHE Y b
A —H Ky b TNRNAAR—IRBRESNTWVET,

IEEE802.10 k>R VT B XUV ZF DD #ERE

IEEE 802.1Q N> R U » ZIIb A ¥ 2 /8y b AL v F 7 CHEUNCEEL £33, —Ho L
AY2HIEB IOV A V3 AL v F U FTOMIZITIERBRERH D £,

s oV AR—MNIN—T v R EKR—MITEERA,

« IEEE 802.1Q k> /L AR— b & &L VLAN TIXIP V—T 4 V7Y AR—F St A,
RNV R—= P DZE LIy ME, VA PEREFICESHTIEINLET, B
VRNV IR— G AAL v FRIEA v H—T = A A (SV]) TA—T 4 TN A =T )b
THHHE, PRV R— IO ZELTEZ 772 LIP Ny ME, AL v FICEB# SN
TN—=T AT ENET, DAZZ—E, ZAT 47 VLAN ZI L TA " F—F v MC
TIEATEET, ZOT 7 EANRLELRVEEIL., LR — M ET VLAN TSVI
ZRE LW TL 2E0,

T F—NRNy 7 TV TE, P R— R THR—FERERA, FURILR—
N BEAE LT3 X TOIEEE802.1Q # 7/ X /N7 » NMIIP LS D/ v k& L THbi
HDOT, PrFRAR—IPREESNTNDE VLAN T 4 — AR T TV vV TRER)
ThdEGE. IP /X7y MEIVLAN 2 x CTREYNCT Y v v 7 anEd, 2ok,
Fo b R— F &8 T VLAN Tl 7 +— ARy 7 TV oD T FENT LN TL EE
A%

e hFNVR—FTIEIPTr7EA a2 +r—L UX L (ACL) BN R—FEINEFA,
« LA % 3 @ Quality of Service (QoS) ACL F LWL ¥ 3 1FHICEET 5> QoS HEAE

. Frx A= TP A— IR TWERHA, MAC X—2Z QoS IE b R/ F— |k
THR—FSNET,

+ IEEE 802.1Q 7% &7} EtherChannel 'R — b 7' /V—7"NTF/J& L 72V 54A . EtherChannel 78—
N ZN—FIZE bRV R— F EOEBERH Y 3,

« R— FMEK T 7 F 2L (PAgP) . Link Aggregation Control Protocol (LACP) . Hi.—5[A U
v (UDLD) %, IEEE 802.1Q k> F/L AR— FTHAHR— FEINFET,

e XNV AR—RERNT U7 R—FTHNHY 7 2 FETRETDIMLERHDLDT, ¥
AFIv 7 bTFoX 7 7 han (DTP) IZIXIEEE802.1Q ~ RV v 7 & d HfE)N
HYFEHEA,

*VLAN FZ %7 7a haj (VIP) 1X, FEMHY 7 THER STV DT 231 AR,
FlRE RN EBR L TEELEITO T3 AR TEIMEL £H A,

«IEEE 802.1Q h > /b iR— b TlE, M—7 o 7RV R—hSnEzd,

*IEEE 802.1Q h> XV R— L TAR—FERETHE, A=Y =Ty 7
o harsyr—F=a=yhk (BPDU) 74 NVHZ VU TRA L H—T x4 ATHBRIZANC
72V ¥4, CiscoDiscovery Protocol (CDP) (X, £/ > ¥ —7 =A ATHENIZT 4 E—T L
ICRESNET,
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| 1EEES0210 Fr R LT DEE
IEEE80210 ko) 25077 rEE

Y

GE)  IEEE802.1Q h> kU v 72 FELTVAGE, A=Y —
BPDU 7 4 /L & A BN /2 B 7=, BPDU 7 4 L4 ) o
I REFHRITFR RSN EE A, show spanning treeinterface =~
v R%&MEH LTBPDU 7 4 VA EREMRTE £,

« IEEE 802.1Q R /LAR— R SPAN FEt e L TRHESNTW DS, N7y MAKE
[FIBET 5 72812, SVLAN IZ SPAN 7 4 VX T2 LERH D £,

« IGMP/MLD /N7 v MigiklX, IEEE802.1Q F o R/ TAHMCTE 4, ZHuE, h—Ev =R
TN B —Fy U —27 TIGMP/MLD A X —t" 0 7 %425 2 & TIERITTE £7,

IEEE802.1Q >R Y VT DT 74 I FETE

7 7 4V N TiE, 7 7 4 /v b switchport ‘&— K73 dynamic auto T % 7=, IEEE 802.1Q k>
FIET 4 B—T T, T_TODIEEE 802.1Q k7 > 7 "— MZPiF 5 IEEE 802.1Q %A
T 47 VLAN X7y vOX 76T 4 2—T7 WV TF,

IEEE802.10 k) VT DERTEHE
AN— % IEEE 802.1Q F /AR — & LTRIET DI, ROFINEIZHENE T,

1R BHHIIZ

cHABZT—FT A ZB I NT y DF NS, 2O/ TIAFRY 7 2 EIHE T2 0ERH Y
£9, WAF~—F A ZADR— % IEEE802.1Q h T v 7 iR— hIZ, Ty IFI/NA AD
R—=FaE bRV R—=RELTHRELTLIIZEIN,

e M RY UIIMERTA VLAN 21 F o )b AR— R 2D BT TLE&EN,

* XA T 47 VLAN &I REEHA (MTU) OFTEELFIIHE- T I,

FIE
AV RERETI3 Y EL:Y

ATy 71 |enable FiHE EXEC E— RE AT L £ T,
i NAU—REANLET (FERahio
Device> enable BE) .

R w72 |configureterminal FTa—r ) ar7 4 Xal— gy
- E— FEBLET,
Device# configure terminal
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B oeeesozie by L soBESE

IEEE802.1Q k> %) T D&EE |

ARV FFEREETIVa Yy

S

ATvT3

inter face interface-id

1 -

Device (config) # interface
gigabitethernet2/0/1

PNV R—hE LTRETDHA
H—T 2 f ADA R —Tx2 A AL
T4 Ral—varE— FERBLE
T, AU, BAE—T A AT
BT HY—ER Ta N X — Ky |
U= NOT v PH— kT % HEN
HYET, A A v F =T = A AT
X, WA H—T 2 A AB LR —
Ny VIR B —T = A A
(B—F FrFL1~48) BEENZ
B

ATv74

switchport access vlan vian-id

51

Device (config-if)# switchport access
vlan 2

AVHE—=T 2 A AN NT X T8
IEL7=SGAIERENDT 7 4L K

VLAN Zf5E L £7., 2 VLANID
ITEFED A X ~—IZ[EA T,

ATy Th

switchport mode dot1g-tunnel
i

Device (config-if) # switchport mode
dotlg-tunnel

IEEE 802.1Q h > /L R— h & LTA
VHE—T 2 ABRELET,

GE) "— K % dynamic desirable
77 4L MREBICRETIC
1%, noswitchport mode
dotlg-tunnel A > % —7 =
A AT 4 Fal— 3

vawry REFHALET,

ATvT6

exit
1 -

Device (config-if)# exit

Jua— ) arZ 4 Xal—rar
E—FIZREY £,

ATy T17

vlan dot1q tag native
i

Device (config) # vlan dotlq tag native|

(f£&) +_TC? IEEE 802.1Q F 7>
7 AR— KN THRAT 47 VLAN/NT |
DEX L THART—T NI B LI
TNARAEHRELET, ZhEREE
F. W AZ~—VLANID SR A T 47
VLAN LRIUTHDILAE. N T2 7

A—RFIX e 7 2EAET, )

7 MERE S 758 I 25E S D ATRE
HERH Y £,
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| 1EEES0210 Fr R LT DEE

~

S

7

roryry z7—520E=42U>5 |}

ARV FFEREETIVa Yy

E:)

GE) AT 4 7 VLAN /X7 b
DI TN T ET 4 B—T L
\Z9 5 IZ1E, novlandotlq
tag native 7' = — 3L 2
T4 Fal—varavy
NafEHLES,

ATvT8

end

1 -

Device (config) # end

HikE EXEC =— RIZREY £,

ATvT9

ROV Z/HH L ET,

« show dot1g-tunnel
« show running-config interface

1 -

Device# show dotlg-tunnel

E

Device# show running-config interface|

IEEE 802.1Q h> U v 7 HIZHRE S
Nz — R EeFRrLET,

FoRY 7 E— RS> TNHR—
FNFRRLET,

ATy 710

show vlan dot1q tag native
1 -

Device# show vlan dotlqg native

IEEE 802.1Q * 1 7 4 7 VLAN ¥ ¥
J AT —HAERRLET,

ATvIN

copy running-config startup-config

&1

Device# copy running-config
startup-config

EE) =274 Fal—var 7y
AR EERITFLET,

XY T AT—RADE=ZZ) VYT

WDETIH, PRV T AT —FZ AT FTHEOIMHT <~ FIZoW T L E

D

RW: bOR)TOEZRY T AIUFR

av Uk B#

show dot1q-tunnel F /34 Z® IEEE 802.1Q k> F/LR— b & H
ZT—\‘ Li‘a‘o

show dot1g-tunnel interface interface-id BEDA A —T 2 A AN KRV B— T
HHME I DEHERLET,
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IEEE8021Q k> vy DFEE |

. 3 : IEEE8021Q k>R > R— FDEE

avy kR B&Y
show vlan dot1q tag native TNRAADRAT 4 TVLANZ X2 T DAT —
A AR LET,

5] : IEEE8021Q k>R 1) > R— FDERTE

IEEE 802.1Q

UUFOFITIE, PV AR—FELTA U F—T oA AZEELTHRAT 47 VLAN /3T
FOE T A X =T ML, REZMRT D HELZRLET, ZORETIR, AZ v
A N—1 DA % —7 = A A Gigabit Ethernet 7 |ZH&ft 5 1 A % ~—d VLANID |Z, VLAN
21T700 £9,

Device (config) # interface gigabitethernetl/0/7

Device (config-if)# switchport access vlan 22

% Access VLAN does not exist. Creating vlan 22

Device (config-if)# switchport mode dotlqg-tunnel

Device (config-if)# exit

Device (config) # wvlan dotlq tag native

Device (config) # end

Device# show dotlg-tunnel interface gigabitethernetl/0/7
Port

Device# show vlan dotlqg tag native
dotlg native vlan tagging is enabled

fo R T DRERERE R

ROFIZ, ZOFEY2— /L THHT2HEDY U —2ABIUOEERHRZ R LET,

TN DOEREIE, FFCHRR SN TWARWVRY | BASHY V=R LUEOTXTDY J—ZT
fEATE X3,

-2 Hae HRETEER
Cisco 10S XE Everest IEEE802.1Q F 1 U |IEEE802.1Q R U 7%, h—tEAT'm
16.5.1a % NRAZ—=DFy NI —7 Bz TEEDOD

ABZ~—DKNTT 4y 7 EHED, EOMOD
ﬁ2&7—®F37497 IEBEEZT

L ENEND I AL~ —D VLAN B L
v%%z7mk:w® R E A MERT T D WA
N D — EX71:’/\/|)& ﬁﬁ\—ulﬂ‘éﬂ
T-BERE T,
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| 1EEES0210 Fr R LT DEE
IEEE 80210 k>4 ) v U DHEERE .

Cisco Feature Navigator #ff 35 &, 77 v b 74— BLOY 7 b =T A A=V DY R—
MEHRZHRFE TEZ £, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [JE5E] 76 7
7 ALET,
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IEEE802.1Q k> %) T D&EE |
B oeeesozie oy L soREER
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VLIAN T v EST DERE

VLAN T v E >

« VLAN = v B0 Z ORiHESM: (219 ~=—3)

¢« VLAN = v B2 7220 T (219 —3)

* VLAN v v B2 VERERFOFEEFH (222 ~—)
* VLAN ~ v B> J OB EFE (223 _X—)

* VLAN ¥ v B 7 ORI (225 ~—)

g DREHREH

T 7/ R T, VLAN v VIR EINTWHER A,

Network Advantage 7 1 B> A& FIT L TWH I &R LET, VLAN~V v B 7%
Network Advantage 7 > A L~ L TOHYHR— hZNET,

—BLTHBE N 74 v 7 BT, ROEHICVA 27 bay hox ) s
A F—=T T B (HELE) |

1

Device (config) # interface HundredGigE1l/0/1
Device (config-if)# switchport mode access
Device (config-if)# l2protocol-tunnel stp
Device (config-if) # end

72013 KO ESICANR= 7YY —D BPDU 7 4 VX &4 AL £,
!
Device (config) # interface HundredGigEl1l/0/1
Device (config-if) # switchport mode trunk
Device (config-if) # switchport vlan mapping 10 20
Device (config-if) # spanning-tree bpdufilter enable
( )

Device (config-if) # end

VLANT v E2JIZDT

VLAN ¥ v B> 7 O—RIZ2EUH T, y—E AT m A F——F, m—hL¥ A FO—FE L
THOYVE—bar—a BB I AZ—DAL v Faate, BRNRAL v F T A
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VIANT v E> S nEE |

B vwnw<oevsionc

TIANT I F B LET, 2L, B AX<—iE, R VLANID A~3— 2 Z{fi
L., 7 H——Fy "= %N LTLA Y27 e harz i — AL R ZFETTEE
T, ZOXHI R FIVATIE, h—ER T af X ——3FD VLANID % H A ¥ ~—|ZiE
LW Z EaRAEREL E9,

A VLANID (S-VLAN) ZHENTT 5 1 DHIETIE, DAX~—F v NI =7 TSN

R T 7 R=bT, = A S f F——VLANICH AZ~—DVLAN 2~ v B 7 L

£ (VLANID £t & LI ET) . A— MIAD 7y ME, A= EZL 7y bD

JFTDH AH<—VLAN-ID (C-VLAN) (ZESWT, h—E AT r/o( Z——0D VLAN
(S-VLAN) (I~ v BT EnET,

P—bE 2NN ——DORNITEID Y TiE, WAZ~Y—DVLAN L AT HEENHY 7,
AR <— NT T 4w T ENHET B0, —ER Ta XX ——, VT T4 v TN
ZU RIZH BN, FED VLAN 25D VLAN I~ v B 7/ T&E £,

B i

KOKTIE, =27 L X —TL AV 2VPN I —ER% 2 O0ORRIFEE A & BILHE
fELES, F—ERTa A X =T 2 0OFKMBINT e A X—AHFOHIE T 7 ¢ >
INOT—XZEHBENT 7 4 7 ESBELET, o, R TS X — Ry NTU—T
T, WAF=— TP TNAL RAIH L TCHBRUTHILELDH D 7,

VLAN translation
configured TRUNK

WLAM translation
configured TRUNK

Catalyst 9000 >V — X A A v F DT X TOERELILIL, C-VLAN {E#H Tid7e <. S-VLAN 1F#
ZREALTEITENET, Zhud. VLANID 23, ANBFIZS-VLAN IZ~v v B> 7 Enb 720

POHETS™ ™ memeaegen PORTS
Calgk e e - Calgk
Customer A — ket i) Cuslomer A
edge swilch ot Say edge swilch
- e
E '\\
sp sp sp &)
Catk A  catok Calgk Catox [PHo— | Cal%K
Customer B Y T’ Customer B
£
edge switch edge swilch
o A
Cat9K e 5P Network =TT
Custores B |—  TTTETEEEmomT -
switch &
adoe sw 8

/C\‘ﬁ—o
A\
GE)  VLAN =y BV I RREINTWAHAR— b CTHERE

(C-VLAN) TiZ72< S-VLAN Z Il LE7,

RET HEAIX. I AZ~— VLAN-ID
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| ANz v EY T DRE

One-to-one DVIANZ v £ 5 I}

VLAN = v B I RREINTNWDEA o Z—T =4 AT, fHESINT- C-VLAN 47 v MM
R— RMIAB X, BEEINESVLANIC Y BV 7 ENET, Xy RBRR— b5
HEbFEEIC, AKX ~— C-VLAN IZ~¥ v B I BT E T,

A2A Y FII N T U R— MBI HEOFEED VLAN v v B 72 R — KM LET,

* One-to-One ® VLAN < v 'L 7',

ARAT—VIAN A H—ERXRTANS FA—VIAN~ADT Vv EY
Host

- VLAN mapping at
gemamaas customer-connecting ports -------- : i

ol H e

S Customer A \I'“*. /_,.-—f_ ﬂ“\—\ . 4.
= . : : ' -~ =
VLANs 1-5 J{'.J _I" Service provider ! A customer A L,
BT, ! : \ VLANs1-5 /
s SwitchB | - :
Customer i
switches A
N G ' Customer
L . o T —— i switch
/FF-EW” 5 0 :
Customer A 4, - :
\".-’LANS 1-5 Trunk port Trunk port
o f,f
!,\i ;
e P

Host

Mk, BAZ~w—PY—E R T a [ F——Ry NT—7 OljimOEH DY A T[T VLAN
EHEHTLHEO MR ERLET, h—ERT S X —— RNy J R =T B
ERETEDHE I, WAX~—VLANID 2V —E 2703 X ——VLANID|Z~ v E 7
LEd, —bERT A X Ny 7 R—=V DI TH AKX ~— VLANID 280 H &

. OB AE~—H A PCEHATEET, —EX oM F—— Ry NT—TDENE
NOMD T A Y ~—efgidR— FTRIU VLAN v v B> 7 By FERELET,

One-to-One D VLAN T v EL 4

One-to-One VLAN ~ v B> 2 AR— b ~D AHBRHZFITE ., 802.1Q # 7' C-VLAN ID 73
S-VLANID iIZ~ v B 7 &nEd, o3 TD VLANID ZFo/7 v k&b & 9
WHETH b TEET,
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VIANT v E> S nEE |
B vww<oe ssesoress

VLAN Y Y E TSR TERDITEEIR
\§

G¥) ¢« F T4 FT, VLAN v BV IR EINTHVERA,

e IR— M &4 D VLAN v v B U ITREDR KL, VAT ALK T 512 T,

HA RTANIRDOERLY TT,

* VLAN = v ' 7' /3 EtherChannel THZIZ 72 > TWA S, R EIL EtherChannel /N KL
DT RTCDRA =R — MIIT#E A 43, EtherChannel 1 % — 7 = A A DB S
nET,

» EtherChannel {287 % " — F 2 VLAN < v B2 7 T & 41, EtherChannel 3559 5
VLAN = v BV 7 TREIILTWAEE, A— bid EtherChannel 2> 5 HIFR SV E T,

s R—FDE—FN T2 ] F— FUIMIETE I LD &, EtherChannel D A > /N—7R—
k1% EtherChannel /X2 KL BHIBR SV E T,

c—EBLTHIEB T 7 4 v/ BT 510, KO LA Y27 e bal by vy
EAR—T T D0 (HESE) |
!
Device (config) # interface HundredGigE1l/0/1
Device (config-if) # switchport mode trunk
Device (config-if) #switchport vlan mapping 20 300
(
(

)
Device (config-if)# l2protocol-tunnel stp
Device (config-if)# end

7203, KD EHICANR=2 7Y Y —DBPDU 7 4 VX ZFFALET,
!
Device (config) # interface HundredGigEl1l/0/1
Device (config-if) # switchport mode trunk
Device (config-if) # switchport vlan mapping 10 20
Device (config-if) # spanning-tree bpdufilter enable
( ) #

Device (config-if end

T 74V RDRAT 4 T VLAN, Z—HEHEDRA T 4 7 VLAN, BILONTHIEHD VLAN
(#iPH 1002 — 1005) X, VLAN v v B> ZIFERTX A,

s VLAN v v B JIZEM S D S-VLAN |Z, EVPNXCLISP 2 &L A3 a7 ¢
Fal—TaryO—EllixTEEti,

*PVLAN "R — MZ, VLAN Vv BV I RRESN TV EEESIIERATE £ A,

One-to-One VLAN ¥ v E VYV DR ERDTEEIE

*One-to-One ® VLAN v~ v B2 7, F IR — M TORLFBRETE, ¥4Iy I b7
VI TIIRRETCE FHA,
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| ANz v EY T DRE
van v v EvsonEsE )

* One-to-One ® VLAN ¥ v > 7L, DR — M TR—THIHLLERH Y 9,

+ S-VLAN 23MER% X1, One-to-One ® VLAN < v B2 ZMBEINTWVWA RF LI R — D
A &SN~ VLAN U 2 NNICFEIET ALERH Y £,

« One-to-One M VLAN = v B U V' NHRE SN TWAEE, B3 D C-VLAN Z[F U S-VLAN
W~ B 7452 LiTTEERA,

e One-t0o-One ® VLAN ~ v B> 7 O¥:4E . C-VLAN & S-VLAN A R= 7Y J— kR
DOw—VF AR —FShFEHA,

o) » =L N
VLANT v E I DHEEFE
ZIZ T, VLAN = v B T OREFIEICHOWTIHA L ET,

One-to-One D VLAN T v EL 4
A

GE) VLAN = v B> 7%, network-advantage 7 4 £ AL~ TOHRYHR— R INFET,

P—b R Fa X, X —VLANID IZH AZX~—VLANID 2~ v B 7T 57=DI2, 1 %1 D
VLAN = v B> 7 E2ERET HITE,. ROEEEITVET,

Fg
AR RFEREET7TIVaY B#)
A7y 71 |enable F#HE EXEC T— REA L £,
11 NAT—REASLET (FEREhi-
Device> enable BE) .
ZFwF2 |configureterminal Ja—s L ar7 4 Xal—a v
Bl E— &M LET,
Device# configure terminal
XF w73 |interfaceinterface-id Y= R T, X —Fy NT—7|T
Bl - BHESNDA LI —T = ADA v
. . . B —TzAAAL T4 Falb—T 3
Device (config) # interface R
gigabitethernetl/0/1 £ }‘ %Fﬂ%ﬁé‘ Li'@ao LF@E%/]’ R —
7 = A AF 721X EtherChannel 78— b
Fx¥ XNV EANTTEET,
25w 74 |switchport modetrunk HMELEA VA —T 2 A RE NT LY
1§|] : ﬂ‘o‘__ ]\ & L"Cg&hﬁi—’bjﬁio
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B orcooeovianzcoELy

VIANT v E> S nEE |

ARV FFEREETIVa Yy

S

Device (config-if) # switchport mode
trunk

ATy TH

switchport vlan mapping vlian-id
trandated-id
11 -

Device (config-if)# switchport vlan
mapping 2 102

~ v B 745 VLANID Z# AL F
KR

evlan-id : W AKX ~v— 3y NU—7

MOHAAL Y TFIZADNAL ~—
VLANID (C-VLAN) , fiE T
DEOPHIZ 1 ~ 4094 T,

« translated-id : F|V ¥ THI 7=
VLANID (S-VLAN) , fEETZ
HEPHIL 1 ~ 4094 T,

ATvT6

exit
1 -

Device (config-if)# exit

Jaua—)Lary7 4 Xal—g v
— FIZRY £7,

ATy T17

spanning-tree bpdufilter enable
i

Device (config) # spanning-tree
bpdufilter enable

ANR= 7 ) —@ BPDU 7 4 VX %
‘Tﬁ)\ L/iﬁ—o

GX) —HBLTH#E N7 4>

PRBETBIZIE, VA2

Ja harvhox %

4* TZT Hh (HE

[ FEAAA= Y

U —®BPDU 7 (/L& %HF
ALET,

ATvT8

end

1 -

Device (config)# end

HikE EXEC £— RIZREY £,

ATvT9

show vlan mapping

1 -

Device# show vlan mapping

RE MR LET,

ATy 710

copy running-config startup-config

&1

Device# copy running-config
startup-config

UEE) =274 FXal—ar 77
AR EERIFELE T,
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vian < v e s osiaE [

il

no switchport vian mappingVLAN ~ » ' 7R 2 Bk 521X, a~> R&2#H L
%7, noswitchportvlanmappingall =~> K2 AT 5L, T_XTO~V v B TEE
DHIBR S ET,

ZoFITIX, BAX~—FRy FT—ZDVLANID2 ~6% V% —E X Fa/Nf F—F
FU—27 ®OVLANID101 ~ 105~ v B 745 5EE R LET (K3~5) , AA v
FAEAAL YT BDOAR— R Hbvumvyt/ﬁzv/b% RELET, ftho
#Af@WANm@%774/7 BWHEDORNT 7 4 v L LTCHREINET,
Device> enable

Device# configure terminal

Device (config) # interface gigabiethernet0/1

Device (config-if)# switchport vlan mapping 2 101
Device (config-if switchport vlan mapping 3 102

(

( ) #
Device (config-if) # switchport vlan mapping 4 103
Device (config-if)# switchport vlan mapping 5 104
Device (config-if)# switchport vlan mapping 6 105
Device (config-if) # exit

AIOBITIE, r—ERA TS =%y NT—TDANIT, WAF~v—Fy NTU—
Z7OVLANID2 ~ 61, y—bERX (¥ — vy hT—27N®O VLANID 101 ~
105wy r7angEgd, h—vX Fa g ¥ —xy hT—7OHIAIT, —1
A TR H— Ky hT—27DVLAN 101 ~ 105X, WAZ~—Fy hTU—27 D
VLANID2 ~ 6 Iz~ v B 7 SnET,

\)

(E)  VLAN < v BV NREREINTNDLLUSO VLANID ZFi2 37 » M, #@E D ~7

T4 w7 L THEHRESNET,

TE SN2 VLAN (BT 21 # 2 £~ 9 5121%, show vlan mapping =2~ > R &
LET,

Device> enable

Device# configure terminal

Device (config) # show vlan mapping

Total no of vlan mappings configured: 1

Interface Po5:

VLANs on wire Translated VLAN Operation

VLAN 7 v E > 9 DEEERE

WDOFRIZ, TOFY 22— /LTl TH5HED Y UV —2B L UOBEEFRZ TR LET,

TN OREEEIE, FRICHIRES TV WRY  BASINTY U —RLBEOTRXTOY U —RAT
fECcEET,
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B vwnw~oesoners

VIANT v E> S nEE |

)=

HaE

HAETRR

Cisco IOS XE Gibraltar
16.11.1

One-to-One @ VLAN
SA=N/4

HAHw—Fy NT—7 I\ ZER SN b
> 77 i"— bk L T® One-to-One ® VLAN ~ v
vk y, hAX~<—VLAN & —¢b
AT aNRA F—VLAN I v B 7 T& %
R

Cisco Feature Navigator /4 25 &, 77 v b 74 —LBI RV 7 F 72T A4 A=V DY R—
MME A ¥R T& £ 7, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [J3E] 725 7

A LET,
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j_

_\\

_\\

s 12
F—F14 EFF TV vy

AT AFETA TV T Ry P =7 O (227 N—)
«AVB X v NU—27 OFE (233 <—)

cAVB Xy NU—27 DE=F ) 7 (243 X—3)

cAVB RELE=HX VT DR (244 _—7)

A —F 4 A T A TV v T OMRERRE (266 ~<—)

AFETAH TV Ry bT—Y DBE

A A ETAH T Uy (AVB) [2DUVT

A —F 4 AL BT A OBIEENIIENR, T a S ORE—HBARA v VY —KRA > bV
VIl o TWET, TUXNBESNDBITLE, R NV —KRA v h—FmU T T —
XTIV F v B LT COWE L, BHOBERET LICE 2T, 27y s FAmTE
JTOarvva—<mito7T 7 r—a ORRNEL 720 FEEERNHEL o TVE
L7z,

FHEEMRER FETA =Y Ry F XR—=2ADF—F 4 F/EF A HAOFEA 2 NES 5720
\Z. IEEEIZ IEEE A —F 4 F 54 7'V v 7% (IEEE 802.1BA) & [Fl—/KY¥EIZEL £
L7ze ZHUCEY, = RRA U P EXy NI NEIRE L THREL, 2o Y a—<mitT
7U&wv5y%®%&EANxhUaiVﬁ%%aﬁﬁ/b4y7§xb§7%%%ﬁb
TFu7zyyatVad4—T 4 A/ ETHCETHRICT 2 A=A LN EREINET,

\)

G¥) cAVB T, AX v 7RO AT ATIEHR— FINEHA,

* AVB |%. EtherChannel f > Z—7 = A ATIIVHA— FENFEHA,
« AVB L, STP {5ty NU—27 TOHYR—FENET,
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T—TaF ETH TS Y |
B avezyt—r3251202

AVB % HR—+rF B34 R

AVB %, Network Advantage 7 f £ A THHR—FINTHET,

AVB O F| 5

AVB (I, /=Py F R=2DEFFBL O T ADOFEL ARICT DIRESR—2AD A =X
LTHY, WORERHY £,

o B R AEPRALE
« Heg ] [ 25
o TR ORRIE

e uTv g L —FR

A—TAFAETA TV Ry b= Da ER—F2k
AVB 7' h aviE, TRTOT A AN AVB RS THD FAAL L TOLEEL £9, AVB
Sy FU—271%. AVB %3E#E. AVB U 27—, AVB A4 v FB LN T R~R &0y
DOEFILTHR I NET,
cAVBEEEE : A N —LOEETEAITTeT 2a— Y THHAVBZ L R A5 —3 3,
DFY, AT, ETE AATRE,
cAVB U A F—: AN —LDFEFFITa L a—~THHAVBZ L R AF— 3,
DFEN, A—N—, T A HHER S,
* AVB A4 »F : IEEE802.1 AVB JE¥EIZHERNLT B4 —H Ry b XA v T,
¢cAVBA RV —A : 2 MY —ALFH7a k=L (SRP) ITHEHLT A A R U —ADTFHIZREE
fHFBnTnET—% A R —2Ah,

\}

CE) Brzid, 70 o) CWOHERMERERES, ZoarTF
ARTHE, A v FEERLET,

IEEE 802.1BA fEEECTlX, AVB EZEH NV 7 0 R AXIZHIE L TWAMERH Y £, —i%
MR EATIZ, Ry hI—27 ) —RET TV R ARIZTHIELTEETN, 2O/ — KR
TT U R ABKNET NA AN HA I T gL -IE5 & M L, IEEES02.1AS i L T
AVB Xy NI =TI ZZFDHA I TaBMHTEDL Z ENRMELE 2D 7,

K1io, SESFERaryAR—F MTEXDAVBXR Y MU —7 OffilgXKEZ 5~ LE T, X35:AVB
Sy FU—27 (229 —)
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| #—F«+EFH TSy

F—F1A EFF TUvovy Ry ko—snavk—3k [

35:AVBHy b T—2

Audio Player

AVB Talker

AVB Switch -,

q AVB Switch AVB Switch q
[ N

Microphones Speaker

354608

AVB Talker AVB Listener

£ DG, BFEIETATU RRA U (A7, A==/ L) X, 7Fua s T34 R
T9, AVBL YV RiRA v hRUF—E, K36: X F—DA—F 4 410 v AT L (229 ~2—
V) AR T R, JRERE R/ T AR AR L, AVBA —H Ry A X —T = A R(C
TV RHRA YV bNEERNT D, TUXNVEST Y (DSP) & 1/O T34 AEHALET,

6:NE—DA—T A4 X WOV AT L

g

AVB Switch

Microphones

354699

Vendor |/O
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F—F4F+ EFF TUvSoy |
B A7t ovvs scyR—ranssku

A—Ta4F ETH TP FTHR— I 5 SKU
J T D Cisco Catalyst9300 ' U — X A A » FlL, WICFRTHDERE, T XTOFR—K (T v
TV I R—= e F T R —NOWS) TPTP £721X AVB AR — FLET,

« C9300-48UXM : | — 16 HDOHDOX 7 ) v I R—FBIRNTXTOT v 7Y 7 HR—h
THR—bFENFET,

¢ C9300-48UN : 1 — 36fHDHDE T ) v 7 R— B LRI _RTOT v FY 7R — KT
PR—bFENET,

Generalized Precision Time Protocol [T DUL\YT

Generalized Precision Time Protocol (gPTP) | IEEE 802.1AS fE#ERIFS T, AVB * v T —7 N
TTV VLT RRA Y ST AL ZAD 7 vy 7 T oM A RIEELE T, ik,
FfER 7 ) v VL EFEE B LY AT =TT P~ A X —271m vy (BMCA) ZiERT
DANZALNERSNET, 7T FvAZ—E, FHEE#r Y MU —7 TR S L, TZ
» /7 — RIZR 2 BE L CRMA ATREIC 3 2 REFIPERE oL — R T,

BRZIEHNCIZ, Ry NU—2 J—RTOV 7 BIEE A A v FEEOHE S SLETT, gPTP
AA v FIXIEEE 1588 BER 7 v 7 CTHY, BT Y —ETREEAELZ A L TV v 7 EBIEDH
EBITWET, FHEESNZBIEIIPTP A v —VOEEY 4 —/L FISBEIMEN., =2 FRA
M2 bNET, EiFE &) AT =L D gPTP Rkl 247 oy 7 ML LTHEH L, =

~—

DRFZANIAT 47 70y 7 Pk L CEIET 5720 S ET, gPTPIFEE, FAA
0DHZEERLTEBY, ZHUIAAL v TFRIR—FFL5HDTT,

7Y —ETREOBREIL, STPIC L > Ty ey 7 SRR — NCHLEELE T, o PTP
Aob—VFT7ayrEINZR—F ETEEINEEA,

PTP FAA U TlE, "A M <wRAX—27nmv7 (BMC) 7/AIV XLNray s LfR— k&R
BRGR (Zay s bR—FORENEENTWET) (TR LET,

A=
« /7 R A% (GM/GMC)
<G vy 7(BC)
A—hk AF—Fh
e AZ (M)
« AL—7 (S)

e Xy (P)

Multiple Stream Reservation Protocol (MSRP) 2D\ T

Multiple Stream Reservation Protocol (MSRP) &, ZEREN72 QoS THy NV —2 %L TT —
2 AR —LDEFLEZEERAET DX Y hT—2 VY —2EFPTOHEEL= K AT —
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| #A—F«4+EFTH TUvSoy
Multiple Stream Reservation Protocol (D& .

va TR LET, ZhiE. AVB TS R GEEEE. VA TFT—RBIOAA vTF) THER
a7 7ua hadl OTYT, ZiUIEY, EEEEIXIAVB AL v TF DRy NU—2 &I LTA
MU —2%T RRZAXTE, VAFT—ZA N —LEZETIHOORGEEITZ DL IR
Di‘é—o

MSRP [+, AVB 24 H— v 2700 EERY 7 by =7 Fa hal EPa—LT), h
LD, ARV —LDFENLET 4 T XU UNAREICR D £7°, ZhUXgPTP & EEI L, AR —
LOVIEERETH LET, £i2, QuSEVa—/LEHBIL, R N —AZER S N7 HHIE
ERAET NN =27 UY—ZRERELET, 7L Vv =ADDY== —$—ZHhE 2 QoS
V=BT NI A= B LET,

Multiple Stream Reservation Protocol 0 #5E

MSRP NFEITT HHERRITRD £ BV T,

CEFEEMNA P —LZT RANIAATEH LI, VAT—=NA M) —Lzft L TR
BREATADEIITLET,

el NDEFEE L I AL ED Y AF—L DOBIZA —TF > MEEO/SZAZHNL L E9,
« AVB Z b U — ARG S - et 2 1t U £ 4,

« EIED ERRZPRAEL £97
CRFEHE LRV AT — L ORI TR OME L R FY —x 0 FEEAZBRI L TLAR— ML
\i‘a_O

« KA LY AT —HOARAPHIREN 2729 2 LN TERWERIC, EEORK &5
iz LaR—hLET,

c XFEESERBIERSEEEDEBRDO N T T 4 v VT A R—FLET,

cAVB b T 7 4 v IV HHIRTAZEICLE o TAZR—V g U B R_RA N7 53— KT
T4 v ERELET,

¢« MSRP 2EEFE HEE1E. STPIC L - Ty Ry 7 SLAR— P CIEEEINEEA,

¢« MSRP /X, STPTCN AU v A L, A NU—X2%ZGlr, ¥, #7235 MSRP B
AR LET,

fEFEE! QoS DE

AVB F v b U —271%, FERIMICHIFIN S 2 EF B LT A4 A b U — A O8RS L O/
BIEHIR 2 RFE L £3, AVBIE, EFEAEDLO VAT —~D T 7 4 v 7 TIHROLBEE 72 52
IEXTRIZHEASNT, 79 AARBINY 7 2B 2MHICHISH LA M) —LE LTEHL
i—a‘o

2OMDA MY —ADOBIEXSRITRO L HITRINNET,
* SR-Class A : 2ms
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A—F1F+ ETFITYvovy |
B <r7vianzszroran e cont

* SR-Class B: 50ms

Ry 7L ORLMEERDEBIEOREZENTHE, SR7 T AADFAITEF T2ms B
T. SR 7 7 A B DEAIE50ms L FOEEH) /o RY—x2 0 REBIEL 72 £97, &iEE )
5 U RF—~D— R TRy 7D AVBE AL, 2O DIEEEM: AN~ L £,

BREEDa—RRA L MI, BEDARN) =L NI 74w o~y B 7 LEST, 7L—L4
DEREENEIX, ZOBEEIZESNTWVET, 71Ty hR_XR—AD T = — =T, BIEXIRN
W-Snd L9, BHEDT T b7V KX a—TPREADOHFIIEICHE-T, ZnHDA b
V—ADEEEY 2 — 7 TADIERENET,

AVB [3MEER QoS &R — h LEF, AVB OFEER! QoS AR Y v —iL, 2 L-LDH KR Y
—T7%, AVBHEHARY >—I, HFF. ©54 b7 747 AU —A (SRZTAA, SR”
T AB) LIEHEMRARANZ T b — DA =Yy N 8 TF 7 4w 7 FESR) HDFR Y hU—
IRy FESEEL, FRCSUTA MY —AZEH L4, BEER QoS Tlix., +7
T4 7 ERE LD WRIETETT S, EHOFRY v— LULT QoS BfEEIFETE E
9, BERARIR Y IO L DI TE T,

BT TANTRY — ETCHBEOX 2 — % v 2—E TS

MR RNT T 4 P DEEOR) S —~ s FT I a vy EEATS

T RAEADORY V=~ T T I arEEATD

policy-map AVB-Output-Child-Policy 35 L OF policy-map AVB-Input-Child-Policy =2~ > K& L
T, ABBIOH D HQoS R U v —0 class-map & T DEMED LA AEETE £,

N

GE) 7=LxiE. SRZTAACS3IRSRZ T ABCos2 2 E, BARY I —IZHESNTZPCP T~ v
BT AL FARY —DPCP #EFE L TIEARY 8 A,

=Ry )

PERERIR Y o Zd, ANMBIOHNA v F—T 24 ZATHR—bFENET, BEER QoS IL,
SREBLVIESR 7 7 AHEDONV— NV EZNENHAY o—& AR Y >—IZ31FF£7, AVBSR
75 I, MSRP 7 5 AT v M X THEABICHIEIEN S0, SR 7 T A@MHEEirERY
U—IIMSRP IZ X > TEHENET, = Ra2—¥— 2%, FESRZ T AEHELET TR

KT HEARTEMER DY TR —DREERTEET,

AVBHQoS /R U v —iF, = —H#—NEHAHET, =—% —3 startup-config ~ D% & & PRA7T
HE, REERGFT HEIICNVGEN EnvEd, LR ->T, AVBHQoS 77 U > — DR EIL
Joa— FECHEREINET,

< JLF VLAN Z£x78 )L (MVRP) [Z2DULVT

~/VFVLAN B~ 1 k=L (MVRP) 1%, MRPIZHESL 77U »r— 3 T4, MVRPIL,
ZVLANIDIZBAT 24 A4 F I v 7 VLANBEGZ L NI Oa T oYX FI v 7 AT+
VAEITWD, HENTWAEREMOT ) v DIHURET DR L ET, ZoFRE2#H
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ave 2wy k7—sonE [

LT, MVRP ST A 2%, BMET 7T 4 772 A 83— ZE2 VLAN IR S Tn
5 VLANID Ot v O ZEMICHEY L TEHTIHZENTE, TRk -oT, A—F¢&
FDA LN TBIFERRRIC 2D £,

AVB OB 5, MVRPIFZEGESE & U AT —THETY, AVB & 1XEIf%R72 <. MVRP (X VLAN
KA A A~ FTO IEEE 802.1Q Ef: T4, 7272 L. AVB DAL, AA vF TO VLAN OF
B ECTHSTT,

)

GE) MVRP HERET AI12iX. VIPZEHE— RFELFI RN T VAT LU b = RIZTHLERH
D E9,

AVB %y FJ—H DETE

AVB M i%5E
ZOHETIX, AVB THERHFRELR ST I ERRTEIZOWTIHAL 4,

F—F 44 EFF TUv S I0A %—T it
A v FTHROa<y REfEHA LT, AVB ZHIITEET,

FE
AU REEETIV 3 Y B
AT w71 |enable KikE EXEC E— RE AR LE T,
1 - INAT—REATILET (BERkEhi=H
) o
Device> enable
Z 5 7 2 | configure terminal Ja—\) a7 4Xal—vagy
: T—FZBBLES,
f1
Device# configure terminal
ATy 73 |avb AA wFTAVB A F—T /I LFE
1 K
Device (config) # avb
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B 5 restouvsrome

A—F4F EFFITUvTy |

ARV RFERETIVa Y

B8

ATvT4

avb strict

1

Device (config) # avb strict

AA v FTAVB A X —TMILF
4, Zoa<wr KL, AVB #8804
Havh o~y REMBEHLETHEMAL
7,

G¥) Zhawr RiE, R0V
V—ZATIIEILEEINDTE
<7,

ATvT5

end

1

Device (config) # end

et EXEC E— RICREY £,

RDBRY

AA v F T AVB & HHZT 51T,

A—TAFETH TUYDUITDERE
Wpa<y REMALT, dotlg k7> 7 R— k& LTAVB T /31 ZADEH /S AT > TA
VHA—T oA AERRETEET,

FIE

Zoavwry Rono X EERLET,

AR NFERERTOVa Y

=)

ATy T

enable
B -

Device> enable

it EXEC E— FE Az LET,
NAT—REZANLET EREn8

) o

ATv T2

configureterminal

1

Device# configure terminal

Ja—)L a7 4 Falb—g v
£ — F%Fﬂlﬂﬁébi\j‘o

ATvT3

interface interface-id

1 -

Device (config) # interface tel/1/1

N7 L LTRETDHA X —T A
AEEZRL A VE—T oA AT 4
ol —gry ET—RFEHBLET,
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t—5+4 £54+ Tuvsrront I

AU RFERETOVa Y

B8

ATvT4

switchport modetrunk

1

Device (config-if) # switchport mode

N—h& 727 R—hLLTREL
=7,

trunk
AT w75 |exit Jua—nN\)aryZ 4 Xal— g
15'] : t— }“L:E D ijﬂo

Device (config-if) # exit

ATvT6

vlan 2

1 -

Device (config) # vlan 2

ZA v FTVLAN2 ZHELET,

G¥) VLAN2 37 7 /)L D
AVB VLAN T4, Hld
VLAN %5 7 4/ k@ AVB
VLAN & L CRET D E
N DHGEE, AT v 71T
Da<wry REFEHRLET,

ATy T17

avb vlan vlan-id

1 -

Device (config) # avb vlan 10

(fEE) i€ &N7- VLAN &2 A A v F
DF 7 4/ b ® AVB VLAN & L Ci%@
LEd, Zo=a< &, VLAN2 LSk
%5 7 4/ h® AVB VLAN & L Ca%E
TOHULENRSHGEIERLET,
vian-id O#HIE 2 ~ 4094 T,

ATvT8

avb

1

Device (config-vlan) # avb

BEINEZA V2 —T7 A A TAVB %
HELET,

ATvT9

end

1

Device (config) # end

HikE EXEC E— RIZRE Y £,

RDEZRY

A A FTAVB Z N+ B121F. Z0a~<vy RO "mo" BREFEHLET,
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B rrozs:

gPTP MDE&ETE

ZDOIETIE,

gPTP DFEZ1E

A—F1F+ ETFITYvovy |

gPTP CHEAFRER S EF S ERBREICOWVW T LET,

AVB N AA v FTHMZ/2 D L. AVB @ gPTP L AN/ £9,
Fio, WIRTa~y REFHL T a— UL gPTP ZHNCTHZ b TEET,

FIE

ARV RFERETIVa Y

=)

&

enable
51 -

Device>enable

ke EXEC E— N2 B L ET,
e NMAU—KREANLET FERkEh

=58

ATvT2

configureterminal

1

Device# configure terminal

Ja—nR_) a7 4 F¥al— g
E— FEBBLET,

ATvT3

[no]ptp profiledotlas
{1 -

Device (config) # ptp profile dotlas

AVB 23t 35 & gPTP 237 1 —
MMZHEIMEESINE T, gPTP &7 m—
B LT HITIE, ZDa<w 2 RO
no B AMA L E7,

ATV

end

1

Device (config) # end

HrbE EXEC E— RNIZEREY £9°,

AVRA—T A RETHGPTP DA +—T L1t
Fo, WICTFTa~r REEALTA v X —T7 24 AL TgPTPEANCTHZEHTEET,

FIE

AV RFEEETIa Y

B8

ATy T

enable
B

Device> enable

¥ EXEC =— FZ AR LE3, /<
AU —R&E AN LET (ERINTY

/E[\) o
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Precision Time Protocol D% A v ¥ fEDEEE .

AU RFERETOVa Y

B8

ATv T2

configureterminal

1 -

Device# configure terminal

Jua—\)L a7 4 Xal— g
£ — F%Fﬁlﬁﬁébijﬂo

ATvT3

interface interface-id

1 -

Device (config) # interface tel/1/1

N7 ELTRET DA F—T A
ABER L, AV F—T 2R T ¢
Fal—varE—RERBLET,
WETHA L H—T A AT,
EtherChannel D —#Z 35 Z LM TE F
R

ATv74

ptp enable
fi

Device (config-if) # ptp enable

FTRTDOA v F—T A ATgPTP &4
ML £,
R— FTgPTP ML 5121, KIZ
BRI Ioawy RO no B % H
ALET,

Device (config-if) # no ptp enable

ATvTh

end

1

Device (config-if)# end

¥ EXEC £ — RIZED £,

Precision Time Protocol ® % O v Y {EDHRTE

PTP 7 & v 7 Ofi (BESENERL 1 38 K OMBSEIERL 2) %

FIE

RIET DITIE. WOTFIRZEITLET,

ARV RFERFTIVaY

=)

ATy 1

enable
1 -

Device> enable

¥itE EXEC E— FE A LET,

T T RRERINTZHRATY— R
AFTLFET,

ATvT2

configure terminal

1

Device# configure terminal

Ja—nR) a7 4 F¥al— gy
T FEIBLET,

ATvT3

ptp priorityl value
{5

Device (config) # ptp priorityl 120

PTP 7 v v 7 OEINELL 1 DEZEFHRTE L
*4, AL 0~ 255 ¢4, 5
7 )V MEIZ 128 TT,
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A—F1F+ ETFITYvovy |
B rosonz

avYRFERET7IOI Y BRI
GE) PESRNANRT 1 OE D 255 |1 23%
EENbE, 7uv 73y
F U R A — LIRS
WEE A,
AT 74 |ptp priority2 value PTP 7 v v 7 OESENELL 2 DEZFRE L
i - £, ARREMIT0~255 T, 7

Device (config) # ptp priority2 120 7 A /b MElE 128 T,

AT v 75 |exit Ja—r ) ar7Z 4 ¥al—iay
15“ : £— F‘LCE D ij‘o

Device (config) # exit

HQoS M & TE
ZDIETIE, HQoS THEAMHRE/R I F X ERREIZOWVWTHAL T,

HQoS D1 ~— T JL1E
AVB RAA v FTHMMZ/ D L. AVB @ HQoS b AN 7220 £,

EEE QoS R —DH
WIZ, ANA B2 —T 24 ATOMERME~—F 7 R —0fEz R~ LET,

policy-map AVB-Input-Child-Policy

class VOIP-DATA-CLASS
set dscp EF

class MULTIMEDIA-CONF-CLASS
set dscp AF41

class BULK-DATA-CLASS
set dscp AF1ll

class TRANSACTIONAL-DATA-CLASS
set dscp AF21

class SCAVENGER-DATA-CLASS
set dscp CS1

class SIGNALING-CLASS
set dscp CS3

class class-default
set dscp default

policy-map AVB-Input-Policy-Remark-AB
class AVB-SR-A-CLASS
set cos 0 (set O for boundary & SR class A PCP value for core port)
class AVB-SR-B-CLASS
set cos 0 (set 0 for boundary & SR class B PCP value for core port)
class class-default
service-policy AVB-Input-Child-Policy

policy-map AVB-Input-Policy-Remark-A

class AVB-SR-A-CLASS
set cos 0 (set O for boundary & SR class A PCP value for core port)
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IR |

class class—-default
service-policy AVB-Input-Child-Policy

policy-map AVB-Input-Policy-Remark-B
class AVB-SR-B-CLASS
set cos 0 (set 0 for boundary & SR class B PCP value for core port)
class class-default
service-policy AVB-Input-Child-Policy

policy-map AVB-Input-Policy-Remark-None
class class-default
service-policy AVB-Input-Child-Policy

wiz, HhA v 2 —T 2 ATOWBIX 22— 7 R > —DfZRmLET,

policy-map AVB-Output-Child-Policy

class VOIP-PRIORITY-QUEUE
bandwidth remaining percent 30
queue-buffers ratio 10

class MULTIMEDIA-CONFERENCING-STREAMING-QUEUE
bandwidth remaining percent 15
queue-limit dscp AF41 percent 80
queue-limit dscp AF31 percent 80
queue-limit dscp AF42 percent 90
queue-limit dscp AF32 percent 90
queue-buffers ratio 10

class TRANSACTIONAL-DATA-QUEUE
bandwidth remaining percent 15
queue-limit dscp AF21 percent 80
queue-limit dscp AF22 percent 90
queue-buffers ratio 10

class BULK-SCAVENGER-DATA-QUEUE
bandwidth remaining percent 15
queue-limit dscp AF1l percent 80
queue-limit dscp AF12 percent 90
queue-limit dscp CS1 percent 80
queue-buffers ratio 15

class class—-default
bandwidth remaining percent 25
queue-buffers ratio 25

policy-map AVB-Output-Policy
class AVB-SR-A-CLASS
priority level 1 (Shaper value based on stream registration)
class AVB-SR-B-CLASS
priority level 2 (Shaper value based on stream registration)
class CONTROL-MGMT-QUEUE
priority level 3 percent 15
class class—-default
bandwidth remaining percent 100
queue-buffers ratio 80
service-policy AVB-Output-Child-Policy

MVRP D% E
ZOWETIH, MVRP TR AREAR S E I EARRTICOWVWTHBH L ET,

TILFVIAN ZE 7O ra)LnA4 =2—TILE

Woa<y REFALT, AR YHNDAAL »FTMVRP 28402 LT VLAN mEE A 30
TEET,
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B s ozrxcovrFuanagToraLonE

\)

A—F4F EFFITUvTy |

6=

MVRP #41 L7-% 4 F 3 v 7 VLAN OVERR & HENZ 3 B,

VIPE— RZ FSVART L

Vb EFE-FNELEAT E-FNEETLOIMLERDH D £,

FIE

ARV RFERETIVa Y

=)

ATy T

enable
I

Device> enable

¥ibE EXEC E— RE A% L1,
NRAT—REZADLEST ERESn-8

) o

ATvT2

configureterminal

1

Device# configure terminal

Ja—N)L a7 4 F¥al— g
T— FERBLET,

ATvT3

mvrp global
1 -

Device (config) # mvrp global

MVRP 7 a— )L 7 4 X2 lb—g
?/ t— F‘%Fﬁﬁébij—o

ATvT4

vtp mode {transparent | off}

1 -

Device (config) # vtp mode transparent

1

Device (config) # vtp mode off

VIPZ b S VART7 LU N E—FRE
347 = RIZRELET,

ATy Th

mvrp vlan create

1

Device (config) # mvrp vlan create

AA v FTMVRP A4 F2—7 M2 LE
KR

AR —TITAATOHOIIILFVIANZEE 7O LaLD

=L

ax A&

WDa<wy REFEHLT, AL YFA L Z—T x4 AZMVRP ZRETEXET,
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| #—F«F+ T4+ ITuyoy
1v8—7142TOTAF VAN EETO FaLoEE [

Flig
ARV FERET7IV3 Y Br
AT 71 |enable F5HE EXEC E— RE2HC LT,
f NAT—REANLET (FERaniz
/E[\) o
Device> enable
R T 72 | configureterminal Jsa—\ )L a7 4 ¥z lb—3a
15'] : £— F‘%B—'ﬁﬁé\biﬁ‘o
Device# configure terminal
AT 7 3 |interfaceinterface-id NI ELTRHRETDHA LV H—T A
1 - AEER L. /2 HX—T A RAaALT 4
Fal—agrEB—FE2HBLET,
Device (config) # interface tel/1/1
AT 74 |mvrpregistration {fixed | forbidden | MAD A > A % > A2 MVRP % %k L %
normal } +.
1 - » fixed : [& & &k
Device (config-if)# mvrp registration « forbidden Cééltifﬁi
fixed
e normal : 8 DB EE
R w75 | mvrptimer {join|leave|leave-all | MVRP # A ~—%HTELET,
periodic} .
e join : # A ~—iX, ASMIZHEH S
B % k(e o O RIRR 4 I L %
Device (config-if)# mvrp timer join ?fo
e leave : A ~—%, MT A7 — KT
BATT DRNILV A7 — b TR
% RSM Z il L %7,
e leave-all : # A ~—I|%. LeaveAllSM
73 LeaveAll PDU % AEfk 9~ % #HE &
HEL £,
e periodic : EHZ A ~—
AT v 76 |exit ra—r\ L ar7 4 F¥al—ay
15“ . T — ]‘\‘L:E U iﬁ—o
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B wserozz

A—F4F EFFITUvTy |

ARV RFERETIVa Y

B8

Device (config-if)# exit

MSRP D% 7E

WwDa<wy FEFEH LT, MSRP Z A4 ~— iz R ETE E7,

FIE

ARV RFERFTIVaY

=)

ATy 1

enable
1 -

Device> enable

¥itE EXEC E— FE A LET,
NAT—READLEST @RS

) o

ATy T2

configureterminal

1 -

Device# configure terminal

Ja—)L a7 4 FXal—g
T— F&ERHEBLET,

ATvT3

avb [msrp-join-timer milliseconds|
msr p-leave-timer milliseconds |
msr p-leaveall-timer milliseconds |
msr p-tx-slow]

1

Device (config) # avb msrp-leave-timer
6000

MSRP # A4 ~v—%RELET,

» msrp-join-timer milliseconds : MSRP
join & A ~—ffi % I U FPH,L TRRE
LET,

» mgr p-leave-timer milliseconds : MSRP
leave ¥ A ~—fl% I U FPH,L TRX
E‘Lij—o

» msrp-leaveall-timer milliseconds :
MSRP leaveall ¥ A ~ —fi % I U FPHL
MLCTHRELET,

e msrp-tx-dow : 7 7 4L kDN
FEFL— R2 100 X U ORIET
IR TSEET,

ATvT4

end

1

Device (config) # end

HrbE EXEC E— RNIZEREY £9°,
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nBry ko—s0E=40v5 [

AVB %y FD—ODE=ZRY T

AVBDE=XRY Y

AVB Otz FKorn3 51213, WOEFEOa~y REFEHLET,

avw> R B#
show avb domain AVB RAA U ZFRLET,
show avb stream AVB A MU — AfFHAEFR R LET,

gPTPOE=42 1 >4

gPTP 7’1 h IV OFEMEFRRT HI1E, ROKROa~> REFEHALET,

avw R B#

show ptp brief A B =T 2 A ZAD ptp DG AT —Z ZhFrm LET,
show ptp clock ptp 7 B v Z AR R LET,

show ptp parent Blooy s offReRRLET,

show ptp port ptp A— MEHRZ TR LET,

show platform softwarefed | 55— k@ ptp 27— & AICBIT DG @A £R LE T,
switch active ptp if-id

{interface-id}

MSRP DE=41) 24

MSRP Dl 2 RRT HITIE, ROEXD I~ REEHLET,

avw>v R B8
show msrp streams MSRP 2 U —AEREFRRLET,

show msrp streamsdetailed | MSRP % h U — L DFEAMIEREZF R L ET,

show msrp streamsbrief  |MSRP 2 k U — A O EIEHR A F R L E T,

show msrp port bandwidth | MSRP 7 — h# ki i# & #~ L £ 97,
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F—F4A EFF TUvsoy |
B eE2sox=4y2y

BEER QS DE=2Y>Y

HQoS OFffll A Kmd 51i%, ROKRODa~v L REHLET,

av 2R B#
show run TRTCOFR) o — <y TOFEMEFRRLET,
show policy-map RN o— =y TREDFHFMERRLET,

show platform hardware |AVB 072 %% 2 — < v BV 7D QoS #taHEMA R LET,
fed switch active gos queue
statsinterface interface-id

show platform hardware | QoS & = —#§mi A~ L £7,
fed switch active qos queue
config interface interface-id

show policy-map interface | AVB QoS #titfEH s H R LET, ANIDOTry ko2 LW

imﬁﬁaﬂmwtl TDORA N 7 2, QoS HEHEHRDTZOIZE R IILET,
outpu

TILFVLAN 28270 FaJLDE=ZA Y Y

MVRP Oz T3 HICid, ROEFOa~ L REFEHLET,

avw Uk Z]:g]
show mvrp summary MVRP %~V —fF#RE R R LET,
show mvrp interface AU H—T7 A ADMVRP IEHREZRRLET,

AVBEEEEE=AR') 2T DA

F—F4F ETH TU v LT 0
WRIZ, AVB KA A VB RRTHHEZRLET,

Device#show avb domain

AVB Class-A

Priority Code Point : 3

VLAN 2

Core ports HE

Boundary ports 67
AVB Class-B

Priority Code Point H)
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=714 74 Iuvorson |

VLAN )

Core ports H

Boundary ports : 67
Interface State Delay PCP VID Information
Tel/0/1 down N/A Oper state not up
Tel/0/2 down N/A Oper state not up
Tel/0/3 down N/A Oper state not up
Tel/0/4 down N/A Oper state not up
Tel/0/5 up N/A Port is not asCapable
Tel/0/6 down N/A Oper state not up
Tel/0/7 down N/A Oper state not up
Tel/0/8 down N/A Oper state not up
Tel/0/9 down N/A Oper state not up
Tel/0/10 down N/A Oper state not up
Tel/0/11 down N/A Oper state not up
Tel/0/12 down N/A Oper state not up
Tel/0/13 down N/A Oper state not up
Tel/0/14 down N/A Oper state not up
Tel/0/15 down N/A Oper state not up
Tel/0/16 down N/A Oper state not up
Tel/0/17 down N/A Oper state not up
Tel/0/18 down N/A Oper state not up
Tel/0/19 up N/A Port is not asCapable
Tel/0/20 down N/A Oper state not up
Tel/0/21 down N/A Oper state not up
Tel/0/22 down N/A Oper state not up
Tel/0/23 up N/A Port is not asCapable
Tel/0/24 down N/A Oper state not up
Tel/0/25 down N/A Oper state not up
Tel/0/26 down N/A Oper state not up
Tel/0/27 down N/A Oper state not up
Tel/0/28 down N/A Oper state not up
Tel/0/29 up N/A Port is not asCapable
Tel/0/30 down N/A Oper state not up
Tel/0/31 down N/A Oper state not up
Tel/0/32 down N/A Oper state not up
Tel/0/33 down N/A Oper state not up
Tel/0/34 down N/A Oper state not up
Tel/0/35 up N/A Port is not asCapable
Tel/0/36 down N/A Oper state not up
Tel/0/37 down N/A Oper state not up
Tel/0/38 down N/A Oper state not up
Tel/0/39 up 507ns

Class- A core 3 2

Class- B core 2 2
Tel/0/40 down N/A Oper state not up
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Tel/0/41
Tel/0/42
Tel/0/43
Tel/0/44
Tel/0/45
Tel/0/46
Tel/0/47
Tel/0/48
Tel/1l/1
Tel/1/2
Tel/1/3
Tel/1l/4
Tel/1/5
Tel/1/6
Tel/1/7
Tel/1/8
Tel/1/9
Tel/1/10
Tel/1/11
Tel/1/12
Tel/1/13
Tel/1/14
Tel/1/15
Tel/1l/16
Fol/1l/1
Fol/1/2
Fol/1/3
Fol/1l/4

down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down

A—F4F EFFITUvTy |

N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up
N/A Oper state not up

WIZ, AVB A MU — AR AR TRT D02 RLET,

Device#show avb stream

Stream ID:
Destination
Class
Rank
Bandwidth

0011.0100.0001:1 Incoming Interface: Tel/1l/1
91E0.F000.FEOQO

A

1

6400 Kbit/s

Outgoing Interfaces:

Tel/1/1
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5 : Generalized Precision Time Protocol (D F#:2 .

Stream ID: 0011.0100.0002:2 Incoming Interface: Tel/1l/1
Destination : 91E0.F000.FEO1
Class : A
Rank : 1
Bandwidth : 6400 Kbit/s

Outgoing Interfaces:

Tel/1l/1 Ready Tue Apr 26 01:25:40.634

{5 - Generalized Precision Time Protocol D #E:2
ZOaR RE, A Z =T =2 ADptp DG AT —F A% RRT HDIENTEET,

Device# show ptp brief

Interface Domain PTP State
FortyGigabitEthernetl/1/1 0 FAULTY
FortyGigabitEthernetl/1/2 0 SLAVE
GigabitEthernetl/1/1 0 FAULTY
GigabitEthernetl/1/2 0 FAULTY
GigabitEthernetl/1/3 0 FAULTY
GigabitEthernetl/1/4 0 FAULTY
TenGigabitEthernetl/0/1 0 FAULTY
TenGigabitEthernetl/0/2 0 FAULTY
TenGigabitEthernetl/0/3 0 MASTER
TenGigabitEthernetl/0/4 0 FAULTY
TenGigabitEthernetl/0/5 0 FAULTY
TenGigabitEthernetl/0/6 0 FAULTY
TenGigabitEthernetl/0/7 0 MASTER
TenGigabitEthernetl1/0/8 0 FAULTY
TenGigabitEthernetl1/0/9 0 FAULTY
TenGigabitEthernetl1/0/10 0 FAULTY
TenGigabitEthernetl/0/11 0 MASTER
TenGigabitEthernetl1/0/12 0 FAULTY
TenGigabitEthernetl1/0/13 0 FAULTY
TenGigabitEthernetl1/0/14 0 FAULTY
TenGigabitEthernetl1/0/15 0 FAULTY
TenGigabitEthernetl/0/16 0 FAULTY
TenGigabitEthernetl/0/17 0 FAULTY
TenGigabitEthernetl1/0/18 0 FAULTY
TenGigabitEthernetl1/0/19 0 MASTER
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TenGigabitEthernetl/0/20
TenGigabitEthernetl1/0/21
TenGigabitEthernetl1/0/22
TenGigabitEthernetl/0/23
TenGigabitEthernetl1/0/24
TenGigabitEthernetl/1/1
TenGigabitEthernetl1/1/2
TenGigabitEthernetl/1/3
TenGigabitEthernetl/1/4
TenGigabitEthernetl/1/5
TenGigabitEthernetl/1/6
TenGigabitEthernetl/1/7
TenGigabitEthernetl/1/8

A—F4F EFFITUvTy |

FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY
FAULTY

O O O O OO OO0 oooo

Zoaxy RiE, ptp 7 vy VIERERRT HIZOIMEHTEET,

Device# show ptp clock

PTP CLOCK INFO
PTP Device Type:
PTP Device Profile:
Clock Identity:
Clock Domain: O

Number of PTP ports: 38

PTP Packet priority: 4
Priorityl: 128
Priority2: 128
Clock Quality:

Class: 248

Accuracy: Unknown
(log variance):
Offset From Master (ns) :

Offset

Mean Path Delay(ns): O
Steps Removed: 3
Local clock time:

0

Boundary clock
IEEE 802/1AS Profile
0x4:6C:9D:FF:FE:4F:95:0

16640

00:12:13 UTC Jan 1 1970

Zoa<y NI, Borey 7 ERERRTHOICHEMTE £,

Device# show ptp parent

PTP PARENT PROPERTIES
Parent Clock:
Parent Clock Identity:
Parent Port Number: 3
Observed Parent Offset

(log variance) :

O0xB0:7D:47:FF:FE:9E:B6:80

16640

Observed Parent Clock Phase Change Rate: N/A

Grandmaster Clock:

Grandmaster Clock Identity:

O0x4:6C:9D:FF:FE:67:3A:80
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5 : Generalized Precision Time Protocol (D F#:2 .

Grandmaster Clock Quality:
Class: 248
Accuracy: Unknown
Offset (log variance): 16640
Priorityl: O
Priority2: 128

Zoaxy X, ptp R— MEREFRRT DDITENTE LT,
Device# show ptp port

PTP PORT DATASET: FortyGigabitEthernetl/1/1
Port identity: clock identity: O0x4:6C:9D:FF:FE:4E:3A:80
Port identity: port number: 1
PTP version: 2
Port state: FAULTY
Delay request interval (log mean): 5
Announce receipt time out: 3
Peer mean path delay(ns): O
Announce interval (log mean): 1
Sync interval (log mean): 0
Delay Mechanism: End to End
Peer delay request interval (log mean): O
Sync fault limit: 500000000

PTP PORT DATASET: FortyGigabitEthernetl/1/2

Port identity: clock identity: O0x4:6C:9D:FF:FE:4E:3A:80
Port identity: port number: 2

PTP version: 2

Port state: FAULTY

Delay request interval (log mean): 5

Announce receipt time out: 3

Peer mean path delay(ns): O

Announce interval (log mean): 1

—-—-More—

Zoavr RNE BEDA L E—T oA ZADR— MEBREFRTAHE-DICHFHTEET,

Device# show ptp port gil/0/26

PTP PORT DATASET: GigabitEthernetl1/0/26
Port identity: clock identity: O0x4:6C:9D:FF:FE:4E:3A:80
Port identity: port number: 28
PTP version: 2
Port state: MASTER
Delay request interval (log mean): 5
Announce receipt time out: 3
Peer mean path delay(ns): O
Announce interval (log mean): 1
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. {5] : Multiple Stream Reservation Protocol (DFEER

Sync interval (log mean): O

Delay Mechanism: Peer to Peer

Peer delay request interval (log mean): O
Sync fault limit: 500000000

Zoa<wy NI, 2RTRTHEDICHEHNTEET,
Device# show platform software fed switch active ptp if-id 0x20

Displaying port data for if id 20

Port Mac Address 04:6C:9D:4E:3A:9A

Port Clock Identity 04:6C:9D:FF:FE:4E:3A:80
Port number 28

PTP Version 2

domain value 0

dotlas capable: FALSE
sync_recpt timeout time interval 375000000 nanoseconds
sync_interval 125000000 nanoseconds
neighbor rate ratio 0.000000
neighbor prop delay 0 nanoseconds

compute neighbor rate ratio: TRUE

compute neighbor prop delay: TRUE

port enabled: TRUE

ptt port enabled: TRUE

current log pdelay req interval 0
pdelay req interval 0 nanoseconds
allowed lost responses 3
neighbor prop delay threshold 2000 nanoseconds
is measuring delay : FALSE

Port state: : MASTER

sync_seq num 22023

delay req_seqg _num 23857

num sync messages transmitted O

num sync messages received 0

num followup messages transmitted O

num followup messages received O

num pdelay requests transmitted 285695
num pdelay requests received 0

num pdelay responses transmitted 0

num pdelay responses received 0

num pdelay followup responses transmitted O
num pdelay followup responses received 0

{5 : Multiple Stream Reservation Protocol D #EEE
WIZ, MSRP A b U — M2 F&ornd 262~ LET,
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{5 : Multiple Stream Reservation Protocol (DFEER .

Device# show msrp streams

Stream ID Talker Listener
Advertise Fail Ready ReadyFail AskFail
R | DR | DR | DR | DR | D

VY YyYyiyyiyyryy:ryy: 0001 1 | 2 1
0 | 0

O] 01 00 110
zz:zz:zz:2z2:22:22:0002 1 | O | 1 1 00 0O | 1

WIZ, 772 MSRP A b U — AR AR 5012 R LET,
Device# show msrp streams detail

Stream ID: 0011.0100.0001:1
Stream Age: 01:57:46 (since Mon Apr 25 23:41:11.413)
Create Time: Mon Apr 25 23:41:11.413
Destination Address: 91E0.F000.FEO0O
VLAN Identifier: 1
Data Frame Priority: 3 (Class A)
MaxFrameSize: 100
MaxIntervalFrames: 1 frames/125us
Stream Bandwidth: 6400 Kbit/s
Rank: 1
Received Accumulated Latency: 20
Stream Attributes Table:

Gil/0/1 Register Talker Advertise
Attribute Age: 01:57:46 (since Mon Apr 25 23:41:11.413)
MRP Applicant: Very Anxious Observer, send None

MRP Registrar: In

Accumulated Latency: 20

Tel/1/1 Declare Talker Advertise
Attribute Age: 00:19:52 (since Tue Apr 26 01:19:05.525)
MRP Applicant: Quiet Active, send None

MRP Registrar: In

Accumulated Latency: 20

Tel/1/1 Register Listener Ready
Attribute Age: 00:13:17 (since Tue Apr 26 01:25:40.635)
MRP Applicant: Very Anxious Observer, send None

MRP Registrar: In
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. {5] : Multiple Stream Reservation Protocol (DFEER

Gil/0/1 Declare Listener Ready
Attribute Age: 00:13:17 (since Tue Apr 26 01:25:40.649)
MRP Applicant: Quiet Active, send None

MRP Registrar: In

KIZ. MSRP A MV — AERAIRICK T T 5012~ L ET,
Device# show msrp streams brief

Legend: R = Registered, D = Declared.

Stream ID Destination Bandwidth Talkers
Listeners Fail
Address (Kbit/s) R | D R |

D

0011.0100.0001:1 91E0.F000.FEQO 6400 1] 1 1
1 No

0011.0100.0002:2 91E0.F000.FEQ1 6400 1] 1 1
1 No

0011.0100.0003:3 91E0.F000.FEQ2 6400 1] 1 1
1 No

0011.0100.0004:4 91E0.F000.FEQ3 6400 1] 1 1
1 No

0011.0100.0005:5 91E0.F000.FEQ4 6400 1] 1 1
1 No

0011.0100.0006:6 91E0.F000.FEQ5 6400 1] 1 1
1 No

0011.0100.0007:7 91E0.F000.FEQG6 6400 1] 1 1
1 No

0011.0100.0008:8 91E0.F000.FEQ7 6400 1] 1 1
1 No

0011.0100.0009:9 91E0.F000.FEQS8 6400 1] 1 1
1 No

0011.0100.000A:10 91E0.F000.FEO9 6400 1] 1 1
1 No

KIZ, MSRP ARN— Mgz 2§ o0l 2R LET,

Device# show msrp port bandwidth

Ethernet Capacity Assigned Available Reserved

Interface (Kbit/s) A | B A | B A | B
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Tel/0/1 10000000 75 1 0 75 | 75 010
Tel/0/2 10000000 75 1 0 75 | 75 010
Tel/0/3 1000000 75 1 0 75 | 75 010
Tel/0/4 10000000 75 1 0 75 | 75 010
Tel/0/5 10000000 75 1 0 75 | 75 010
Tel/0/6 10000000 75 1 0 75 | 75 010
Tel/0/8 10000000 75 1 0 75 | 75 010
Tel/0/9 10000000 75 1 0 75 | 75 010
Tel/0/10 10000000 75 1 0 75 | 75 010
Tel/0/11 10000000 75 1 0 75 | 75 010
Tel/0/12 10000000 75 1 0 75 | 75 010
Tel/0/13 1000000 75 1 0 75 | 75 010
Tel/0/14 10000000 75 1 0 75 | 75 010
Tel/0/15 10000000 75 1 0 75 | 75 010
Tel/0/16 10000000 75 1 0 75 | 75 010
Tel/0/17 10000000 75 1 0 75 | 75 010
Tel/0/18 10000000 75 1 0 75 | 75 010
Tel/0/19 1000000 75 1 0 75 | 75 010
Tel/0/20 10000000 75 1 0 75 | 75 010
Tel/0/21 10000000 75 1 0 75 | 75 010
Tel/0/22 10000000 75 1 0 75 | 75 010
Tel/0/23 10000000 75 1 0 75 | 75 010
Tel/0/24 10000000 75 1 0 75 | 75 010
Gil/1/1 1000000 75 1 0 75 | 75 010
Gil/1/2 1000000 75 1 0 75 | 75 010
Gil/1/3 1000000 75 1 0 75 | 75 010
Gil/1/4 1000000 75 1 0 75 | 75 010
Tel/1/1 10000000 75 1 0 75 | 75 010
Tel/1/2 10000000 75 1 0 75 | 75 010
Tel/1/3 10000000 75 1 0 75 | 75 010
Tel/1/4 10000000 75 1 0 75 | 75 010
Tel/1/5 10000000 75 1 0 75 | 75 010
Tel/1/6 10000000 75 1 0 75 | 75 010
Tel/1/7 10000000 75 1 0 75 | 75 010
Tel/1/8 10000000 75 1 0 75 | 75 010
Fol/1/1 40000000 75 1 0 75 | 75 010
Fol/1/2 40000000 75 1 0 75 | 75 010

5 : FEEE QoS DFERE

WIZ, AVB AN > TV BIEAIZ, T R_XTORY o — < v TRIEDEMAEFRT L0 %
ARLUFET,

Device# show policy-map

Policy Map AVB-Input-Policy-Remark-B
Class AVB-SR-CLASS-A
set cos 3
Class AVB-SR-CLASS-B
set cos O
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Class class-default
service-policy AVB-Input-Child-Policy

Policy Map AVB-Input-Policy-Remark-A
Class AVB-SR-CLASS-A
set cos O
Class AVB-SR-CLASS-B
set cos 2
Class class-default
service-policy AVB-Input-Child-Policy

Policy Map AVB-Output-Policy-Default

Class AVB-SR-CLASS-A
priority level 1 1 (%)

Class AVB-SR-CLASS-B
priority level 2 1 (%)

Class AVB-CONTROL-MGMT-QUEUE
priority level 3 15 (%)

Class class-default
bandwidth remaining 100 (%)
queue-buffers ratio 70
service-policy AVB-Output-Child-Policy

Policy Map AVB-Input-Policy-Remark-AB
Class AVB-SR-CLASS-A
set cos O
Class AVB-SR-CLASS-B
set cos O
Class class-default
service-policy AVB-Input-Child-Policy

Policy Map AVB-Input-Policy-Remark-None
Class AVB-SR-CLASS-A
set cos 3
Class AVB-SR-CLASS-B
set cos 2
Class class-default
service-policy AVB-Input-Child-Policy

Policy Map AVB-Input-Child-Policy
Class AVB-VOIP-DATA-CLASS
set dscp ef
Class AVB-MULTIMEDIA-CONF-CLASS
set dscp af4l
Class AVB-BULK-DATA-CLASS
set dscp afll
Class AVB-TRANSACTIONAL-DATA-CLASS
set dscp af2l
Class AVB-SCAVENGER-DATA-CLASS
set dscp csl
Class AVB-SIGNALING-CLASS

A—F1F+ ETFITYvovy |
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set dscp cs3

Class class-default

set dscp default

Policy Map AVB-Output-Child-Policy
Class AVB-VOIP-PRIORITY-QUEUE

bandwidth remaining 30 (%)
queue-buffers ratio 30

Class AVB-MULTIMEDIA-CONF-STREAMING-QUEUE

bandwidth remaining 15 (%)
queue-limit dscp af4l percent 80
queue-limit dscp af3l percent 80
queue-limit dscp af42 percent 90
queue-limit dscp af32 percent 90
queue-buffers ratio 15

Class AVB-TRANSACTIONAL-DATA-QUEUE

bandwidth remaining 15 (%)
queue-limit dscp af2l percent 80
queue-limit dscp af22 percent 90
queue-buffers ratio 15

Class AVB-BULK-SCAVENGER-DATA-QUEUE

Q

bandwidth remaining 15 (%)
queue-limit dscp afll percent 80
queue-limit dscp afl2 percent 90
queue-limit dscp csl percent 80
queue-buffers ratio 15

Class class-default

bandwidth remaining 25 (%)
queue-buffers ratio 25

#: EE 0os 0w [

WIT. AVB DNMEZNIC 72 > TWABAIT, T RTORY v — <= v TREDFHEMAFoRT 50 %
RLUFET,

Device# show policy-map

Building configuration...

Current configuration : 2079 bytes

policy-map AVB-Input-Child-Policy

class
set
class
set
class
set
class

AVB-VOIP-DATA-CLASS

dscp ef
AVB-MULTIMEDIA-CONF-CLASS
dscp af4l
AVB-BULK-DATA-CLASS

dscp afll

AVB-TRANSACTIONAL-DATA-CLASS
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set dscp af2l

class AVB-SCAVENGER-DATA-CLASS
set dscp csl

class AVB-SIGNALING-CLASS
set dscp cs3

class class-default
set dscp default

policy-map AVB-Output-Child-Policy

class AVB-VOIP-PRIORITY-QUEUE
bandwidth remaining percent 30
queue-buffers ratio 30

class AVB-MULTIMEDIA-CONF-STREAMING-QUEUE
bandwidth remaining percent 15
queue-limit dscp af4l percent 80
queue-limit dscp af3l percent 80
queue-limit dscp af42 percent 90
queue-limit dscp af32 percent 90
queue-buffers ratio 15

class AVB-TRANSACTIONAL-DATA-QUEUE
bandwidth remaining percent 15
queue-limit dscp af2l percent 80
queue-limit dscp af22 percent 90
queue-buffers ratio 15

class AVB-BULK-SCAVENGER-DATA-QUEUE
bandwidth remaining percent 15
queue-limit dscp afll percent 80
queue-limit dscp afl2 percent 90
queue-limit dscp csl percent 80
queue-buffers ratio 15

class class-default
bandwidth remaining percent 25
queue-buffers ratio 25

|

end

A—F4F EFFITUvTy |

WIZ. AVB WNENTR > TWABEIZ, TRXTHO T T A < v TRIEDFMEFZRT D01 %2R

LET,

Device# show class-map

Class Map match-any AVB-VOIP-DATA-CLASS (id 31)

Match dscp ef (46)
Match cos 5

Class Map match-any AVB-BULK-DATA-CLASS (id 33)

Match access-group name AVB-BULK-DATA-CLASS-ACL

Class Map match-any AVB-VOIP-PRIORITY-QUEUE

(id 37)
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Match dscp cs4 (32) cs5 (40) ef (46)
Match precedence 4 5
Match cos 5

Class Map match-any AVB-MULTIMEDIA-CONF-CLASS (id 32)
Match access-group name AVB-MULTIMEDIA-CONF-CLASS-ACL

Class Map match-any AVB-SIGNALING-CLASS (id 36)
Match access-group name AVB-SIGNALING-CLASS-ACL

Class Map match-any AVB-MULTIMEDIA-CONF-STREAMING-QUEUE (id 38)
Match dscp af4l (34) af42 (36) af43 (38)
Match dscp af31 (26) af32 (28) af33 (30)
Match cos 4

Class Map match-any AVB-BULK-SCAVENGER-DATA-QUEUE (id 40)
Match dscp csl (8) afll (10) afl2 (12) afl3 (14)
Match precedence 1
Match cos 1

Class Map match-any AVB-TRANSACTIONAL-DATA-CLASS (id 34)
Match access-group name AVB-TRANSACTIONAL-DATA-CLASS-ACL

Class Map match-any AVB-TRANSACTIONAL-DATA-QUEUE (id 39)
Match dscp af2l1 (18) af22 (20) af23 (22)

Class Map match-any AVB-SR-CLASS-B (id 42)
Match cos 2

Class Map match-any AVB-SR-CLASS-A (id 41)
Match cos 3

Class Map match-any AVB-SCAVENGER-DATA-CLASS (id 35)
Match access-group name AVB-SCAVENGER-DATA-CLASS-ACL

Class Map match-any AVB-CONTROL-MGMT-QUEUE (id 43)
Match ip dscp cs2 (16)
Match ip dscp cs3 (24)
Match ip dscp cs6 (48)
Match ip dscp cs7 (56)
Match ip precedence 6
Match ip precedence 7
Match ip precedence 3
Match ip precedence 2
Match cos 6
Match cos 7

RIZ, AVB DNEEZNZ 72> TV DBIGEIZ, TXRTDT T A < v TREOFEMEFRRT D6 %R
LET,
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1 : BEFER QoS OFER

Device# show class-map
Building configuration...

Current configuration : 2650 bytes

|

class-map match-any AVB-VOIP-DATA-CLASS

match dscp ef

match cos 5

class-map match-any AVB-BULK-DATA-CLASS

match access-group name AVB-BULK-DATA-CLASS-ACL
class-map match-any AVB-VOIP-PRIORITY-QUEUE

match dscp cs4 c¢s5 ef

match precedence 4 5

match cos 5

class-map match-any AVB-MULTIMEDIA-CONF-CLASS

match access—-group name AVB-MULTIMEDIA-CONF-CLASS-ACL
class-map match-any AVB-SIGNALING-CLASS

match access-group name AVB-SIGNALING-CLASS-ACL
class-map match-any AVB-MULTIMEDIA-CONF-STREAMING-QUEUE
match dscp afd4l af42 af43

match dscp af31l af32 af33

match cos 4

class-map match-any AVB-BULK-SCAVENGER-DATA-QUEUE
match dscp csl afll afl2 afl3

match precedence 1

match cos 1

class-map match-any AVB-TRANSACTIONAL-DATA-CLASS
match access—-group name AVB-TRANSACTIONAL-DATA-CLASS-ACL
class-map match-any AVB-TRANSACTIONAL-DATA-QUEUE
match dscp af2l1l af22 af23

class-map match-any AVB-SCAVENGER-DATA-CLASS

match access—-group name AVB-SCAVENGER-DATA-CLASS-ACL
end

WIZ, TP AVB QoS #atE#Hz FKrT dH %2~ LET,

Device# show policy-map interface gigabitEthernet 1/0/15
GigabitEthernet1/0/15
Service-policy input: AVB-Input-Policy-Remark-AB

Class-map: AVB-SR-CLASS-A (match-any)
0 packets
Match: cos 3
0 packets, 0 bytes
5 minute rate 0 bps
QoS Set
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cos O

Class-map: AVB-SR-CLASS-B (match-any)
0 packets
Match: cos 2
0 packets, 0 bytes
5 minute rate 0 bps
QoS Set
cos O

Class-map: class—-default (match-any)
0 packets
Match: any

Service-policy : AVB-Input-Child-Policy

Class-map: AVB-VOIP-DATA-CLASS (match-any)
0 packets
Match: dscp ef (46)
0 packets, 0 bytes
5 minute rate 0 bps
Match: cos 5
0 packets, 0 bytes
5 minute rate 0 bps
QoS Set
cos 3

Class-map: AVB-MULTIMEDIA-CONF-CLASS (match-any)
0 packets
Match: access-group name AVB-MULTIMEDIA-CONF-CLASS-ACL
0 packets, 0 bytes
5 minute rate 0 bps
QoS Set
dscp af4l

Class-map: AVB-BULK-DATA-CLASS (match-any)
0 packets
Match: access-group name AVB-BULK-DATA-CLASS-ACL
0 packets, 0 bytes
5 minute rate 0 bps
QoS Set
dscp afll

Class-map: AVB-TRANSACTIONAL-DATA-CLASS (match-any)
0 packets
Match: access-group name AVB-TRANSACTIONAL-DATA-CLASS-ACL
0 packets, 0 bytes
5 minute rate 0 bps
QoS Set
dscp af2l
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Class-map: AVB-SCAVENGER-DATA-CLASS (match-any)
0 packets
Match: access—-group name AVB-SCAVENGER-DATA-CLASS-ACL
0 packets, 0 bytes
5 minute rate 0 bps
QoS Set
dscp csl

Class-map: AVB-SIGNALING-CLASS (match-any)
0 packets
Match: access—-group name AVB-SIGNALING-CLASS-ACL
0 packets, 0 bytes
5 minute rate 0 bps
QoS Set
dscp cs3

Class-map: class—-default (match-any)
0 packets
Match: any
QoS Set
dscp default

Service-policy output: AVB-Output-Policy-Default

queue stats for all priority classes:
Queueing
priority level 3

(total drops) O
(bytes output) 7595

queue stats for all priority classes:
Queueing
priority level 2

(total drops) O
(bytes output) O

queue stats for all priority classes:
Queueing
priority level 1

(total drops) O
(bytes output) 0

Class-map: AVB-SR-CLASS-A (match-any)
0 packets
Match: cos 3
0 packets, 0 bytes
5 minute rate 0 bps
Priority: 1% (10000 kbps), burst bytes 250000,
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Priority Level: 1

Class-map: AVB-SR-CLASS-B (match-any)
0 packets
Match: cos 2
0 packets, 0 bytes
5 minute rate 0 bps
Priority: 1% (10000 kbps), burst bytes 250000,

Priority Level: 2

Class-map: AVB-CONTROL-MGMT-QUEUE (match-any)

0 packets
Match: ip dscp cs2 (16)

0 packets, 0 bytes

5 minute rate 0 bps
Match: ip dscp cs3 (24)

0 packets, 0 bytes

5 minute rate 0 bps
Match: ip dscp cs6 (48)

0 packets, 0 bytes

5 minute rate 0 bps
Match: ip dscp cs7 (56)

0 packets, 0 bytes

5 minute rate 0 bps
Match: ip precedence 6

0 packets, 0 bytes

5 minute rate 0 bps
Match: ip precedence 7

0 packets, 0 bytes

5 minute rate 0 bps
Match: ip precedence 3

0 packets, 0 bytes

5 minute rate 0 bps
Match: ip precedence 2

0 packets, 0 bytes

5 minute rate 0 bps
Match: cos 6

0 packets, 0 bytes

5 minute rate 0 bps
Match: cos 7

0 packets, 0 bytes

5 minute rate 0 bps
Priority: 15% (150000 kbps), burst bytes 3750000,

Priority Level: 3
Class-map: class-default (match-any)

0 packets
Match: any
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Queueing

(total drops) O

(bytes output) O
bandwidth remaining 80%
queue-buffers ratio 70

Service-policy : AVB-Output-Child-Policy

Class-map: AVB-VOIP-PRIORITY-QUEUE (match-any)
0 packets
Match: dscp cs4 (32) csb (40) ef (406)
0 packets, 0 bytes
5 minute rate 0 bps
Match: precedence 4 5
0 packets, 0 bytes
5 minute rate 0 bps
Match: cos 5
0 packets, 0 bytes
5 minute rate 0 bps
Queueing

(total drops) O

(bytes output) O
bandwidth remaining 30%
queue-buffers ratio 30

Class-map: AVB-MULTIMEDIA-CONF-STREAMING-QUEUE (match-any)

0 packets

Match: dscp af4l (34) af42 (36) af43 (38)
0 packets, 0 bytes
5 minute rate 0 bps

Match: dscp af3l (26) af32 (28) af33 (30)
0 packets, 0 bytes
5 minute rate 0 bps

Match: cos 4
0 packets, 0 bytes
5 minute rate 0 bps

Queueing

queue-limit dscp 26 percent 80
queue-limit dscp 28 percent 90
queue-limit dscp 34 percent 80
queue-limit dscp 36 percent 90
(total drops) O

(bytes output) O

bandwidth remaining 15%

queue-buffers ratio 15

Class-map: AVB-TRANSACTIONAL-DATA-QUEUE (match-any)
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0 packets
Match: dscp af2l (18) af22 (20) af23 (22)
0 packets, 0 bytes
5 minute rate 0 bps
Match: cos O
0 packets, 0 bytes
5 minute rate 0 bps
Queueing

queue-limit dscp 18 percent 80
queue-limit dscp 20 percent 90
(total drops) O

(bytes output) O

bandwidth remaining 15%

queue-buffers ratio 15

Class-map: AVB-BULK-SCAVENGER-DATA-QUEUE (match-any)
0 packets
Match: dscp csl (8) afll (10) afl2 (12) afl3 (14)
0 packets, 0 bytes
5 minute rate 0 bps
Match: precedence 1
0 packets, 0 bytes
5 minute rate 0 bps
Match: cos 1
0 packets, 0 bytes
5 minute rate 0 bps
Queueing

queue-limit dscp 8 percent 80
queue-limit dscp 10 percent 80
queue-limit dscp 12 percent 90
(total drops) O

(bytes output) O

bandwidth remaining 15%

queue-buffers ratio 15

Class-map: class-default (match-any)
0 packets
Match: any
Queueing

(total drops) O
(bytes output) O
bandwidth remaining 25%
queue-buffers ratio 25
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&IZ, show platform hardware fed switch active gos queue config interface interface-id =~ > K
DOHAF R L ET,
Device# show platform hardware fed switch active gos queue config interface t1/0/11

DATA Port:2 GPN:11 AFD:Disabled QoSMap:2 HW Queues: 16 - 23
DrainFast:Disabled PortSoftStart:1 - 3600

GlblSMin PortStEnd

DTS Hardmax

g oUW N O
H PR R OO
(NS ING, INC, IS, B SV RVe)

Softmax
3 3 33
3 4 2400
0 4 2400
0 4 2400
0 4 2400
0 4 2400
0 4 2400
0 4 2400

Priority Shaped/shared

N o U b W N O
~N 0000w N

Shaped
Shaped
Shaped
Shared
Shared
Shared
Shared
Shared

63
30
30
30
51

0 1 4800
0 1 4800
0 1 4800
63 1 4800
30 1 4800
30 1 4800
30 1 4800
51 1 4800

ight shaping step

PortSMin
0 0
99 99
90 90
189 189
90 90
90 90
90 90
153 153
we

16383
16383
125

50

100

100

100

60

163
163
153

O O O O

KIZ. show platform hardware fed switch active qos queue statsinterface interface-id =~ > K

WOl E R LET,

Device# show platform hardware fed switch active gos queue stats interface t1/0/15
DATA Port:8 Engqueue Counters

0 23788459506
0 30973507838

~ oUW N O
O O OO oo o

O O O OO o oo

DATA Port:8 Drop Counters

1

2616270
0

o O O O

13164040
0

0

0

0

119616

SBufDrop QebDrop
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Sw N
o o oo
o o oo
o o oo
o o oo
oo oo

5l - <JLF VLAN Z8% 70 )L DFER
KIZ, MVRP U —fFf a2 RrT 502~ LET,

Device# show mvrp summary

MVRP global state : enabled
MVRP VLAN creation : enabled
VLANs created via MVRP : 2,567
MAC learning auto provision : disabled
Learning disabled on VLANs : none

Wiz, £ Z—7 A AMVRP [E#REFERTHHZRLET,

Device# show mvrp interface

Port Status Registrar State

Tel/0/47 on normal

Tel/1/3 off normal

Port Join Timeout Leave Timeout Leaveall Timeout
Periodic

Timeout

Tel/0/47 20 60 1000 100
Tel/1/3 20 60 1000 100
Port Vlans Declared

Tel/0/47 1-2,567,900

Tel/1/3 none

Port Vlans Registered

Tel/0/47 2,567

Tel/1/3 none

Port Vlans Registered and in Spanning Tree Forwarding State
Tel/0/47 2,567

Tel/1/3 none
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WORIZ, ZOFEY 22— /LTt T 28ED Y UV —2 B L OEEERZ T~ L ET,

INHOBEEIL, FRCHR SN TWARWED , EBAINZY UV —XUBEOTXTHOY J—RT
fEHCcEET,

J1y—2 tae HRETRER

Cisco I0S XE Fuji 16.8.1a F—F 4 F EFAF TV vY |AVBIE, = RRA &
(AVB) : IEEE 802.1BA T T — 7 BNAERE LT
BEL., vy a—<mTT
Vor—ya o NE AV
AN =0T A =Py
NAYTITANT I F ¥ &I
LCra7xyy gt Lmit
=T 4 AT A E THHEE
W25, BEER—2AD AT =
R LTT,

Cisco 10S XE Gibraltar 16.12.5 | AVB MSRP MSRP % A < —fHEZHET D
78O MSRP =~ > RN A
INE L7,

Cisco Feature Navigator Z 75 &, 7T v b 74 —LABIXOY 7 T =27 A4 A=V DOHHR—
MME# A M5 T& £ 7, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [F3E] 725 7
JEALET,
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« FlexLink+ OREERE (272 ~—2)

FlexLink+ D #ll$93=18

e FlexLink+ iZ, L' £/ ¥ 2 F 77 R—=FrBLOKR—=rF ¥ XL TORYHR—FZh, LA
FI3IR—FBLRVLAN THREINIEA LV EZ—T oA ATIIHAR—FENEHA,

\)

GE)  FlexLink+ 1%, 727 EBAE— R CHREINT-AR— FF ¥ R/ TlE
TR—hENEEA,

FlexLink+ [ZTDUVT

WD¥ 7> a3 1%, FlexLink+ OREE | SOWTHBH LE T,

FlexLink+ D i =

FlexLink+ #éfE&# i+ 5L, LA V2 A0 F—T 24 A (FT U7 R—=bERITFR—FF v
FN) DT e, — DA B =T 2 A AP DA LB —T oA ADNy 7T v 7L LT
HET DX DI ETE £9, FlexLink+lE, 250 F v NU—7 J— FREICHEKZR Y > 7 TLEME
DMBERIGAIL, A= 7Y ) —Ta hai (STP) OREY Y a—va raRftLE4,
STP X, V7 EMERMEtEL, Xy b= ON—T % 1T 555272V ) 2a—2 3T
T, XY NI—TJHND 250/ — RENZEHE D > 7 TUEMEN VL E 251X, FlexLink+ % i
T 5 HEDOMEH TY, FlexLink |%, 1%, = —H =037 /A1 ZTSTP & FIT L=< 220
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B rextink: oz

A, =X, B —F I A —T T4 A%y NT— 7 TRESNET, T4
ANSTP 2 ETHOEAIE, STPRTTIZY v LULDTEME- 1INy 7 7T v 724t L
TW5 728, FlexLink A2 TI,

FlexLink+ TiX, V> 7 D1 ONRT v 7 ThI7 74 w7 &EELTNDLEXIE, H)>—FHDY
VIMWARUNA T RTC, TITA4TRVINY Yy NET Y LEBARIC N T 74 v oD
L EZBETEA LI L CWET, T4~V VIRV yy NI SnbdE, AH
YRA VU IMW T T4 w7 OWEERIGLET, 77747 VI BT v IR 2856
IAZ AN F—=RIZRY, FT7 7 4 v 7 DBEEEISNVERT A, FlexLink+ N AL v F AL v 7
TRESNTWVDEHAE, XT D220 L2 A VX —T = A ZIENENIE LT A A BICFE
THZLEL, BT A A RIFET Db TEET,

FlexLink+ D% 5E

RO T, ALy FADOKR—=F1 L2137 v TV T AL vF B L& CICHEHRSNTVET,

ZN 51T FlexLink+ TR ESHTNWAED, A B —T 2 ADIH 1 OFE TN T T 4 w7
AL, ZOMIAY VAL E—RIERDET, B MBT 2547 V7 IRDBA,
A= 1 EAL YT BEDOHTINI 74 v 7 DEEEERIGL, A—F2 (N7 T v Vv
7) LAAL yFCEOMO) 7T, bT T4 v 73RS ERA, A— MR T T
HE, K= P27 v PREICR S TAL v FCAD R T 7 4 v 7 DEEZFIALET, H—
F1ABFEORT v PREBICRSTHRAZ A, T—RIIRY, NI 74 v 7 2EELERA,

R—=h20~T77 4 v 7 EBEEHIT T,

& 37: FlexLink+ R0 <

Uplink Uplink
switch B || R switch C

— 4

Switch A

116082

FlexLink+ R — kb (ZOHFAIFAA v F B EAL v FC) 1T 2T v TV AL v F A
VA =T 2 A ATSTP BEREINTVELAIX, Ml NN—T 2 2D, ZDOXH7%
TN AL T A H—T x4 AT spanning-treeportfasttrunk =~ R& 735 2
LErBEOLET,

Flexlink+(ZiX, ¥~VFHXFX A RTT 4 w7 DA "=V RaWET 5700 DR &
FNTVET, HE{ETIE, LA V2L TFr AN AX—EL T A=A LPMEH S,
Flexlink+ 3% & SNVe AR — M ST v 7V 7 AL »F T, ALLA P2 LTFFy
A RARX—E U THERBBE N2> TV DLRERH Y £7,
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Flexlink+ DX E A% .

\)

GE) IPA~ILFHRv X FOEE. IGMP AX—E U X F 74V h TAH I R>TWET, 7o
Uo7 AA v F TIGMP A X — ¥ 7 & NS 2 ME N H H8%5651E. Flexlink+ 7R A b A A v
FTHENITAIVLERHY ET, I LWV E, IGMP LAIR— BT I/ T 4 TBLIORAX
/A Flexlink+ R— h T/L—7 L., CPUMHRNBEIZFEmL b alfEERH Y 4,

Flexlink+ DX TE A%

Z Z T, Flexlink+ OFXEHIEIZHOWTHA L £,

Flexlink+ D7 7 7 4 T7/R— FDEXRTE

FlexLink+ DT 7 7 4 7R — N &% ET 2121, WO FIEIZHENET,

FE
AU RFEEETI 3 Y B
AT 71 |enable Fi#E EXEC E— R Hc LET,
Bl - AT—READLET (FEREhih
=
Device> enable
R w 72 |configure terminal Jua—\) a7 4 X¥al—3g 0
f E— FERBLET,
Device# configure terminal
X 7 3 |interface interface-id AR —T e ABFETE L., f X —
i - T A a7 4 Fal—g 0 F—
RZBMBLET,

Device# interface Port-channel2

R 74 |switchport trunk allowed vlan vian-list A B —T 2 ADIFE[ X7 VLAN
il - ERELET,

Device (config-if)# switchport trunk
allowed vlan 20-23,40,41

23w 7 5 | switchport mode trunk AT AE LA T2 I T

Device (config-if)# switchport mode
trunk
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Flexlink+ D57 |

ARV RFERETIVa Y

B8

ATvT6

rep segment segment-idedge no-neighbor
primary
1 -

Device (config-if)# rep segment 1023
edge no-neighbor primary

AN— k% FlexLink+ D7 77 4 7 AHR— |k
ERETEDH T T4~V Ty R — hZ
BELET, 1B AV NNDT T4 <
Yy Y A= MR T

FlexLink+ D X 2 2 /31 R— FDERTE

FIE

ARV RFERFTIaY

=)

ATy T

enable
51 -

Device> enable

¥itE EXEC E— FE Az LET,
e NRATU—REZASNLET EREN

=58)

ATvT2

configure terminal

1

Device# configure terminal

Ja—nR) a7 4 F¥al— gy
T FEIBLET,

ATvT3

interface interface-id

1 -

Device# interface Port-channel?

A B =T 2 AEREL, £ Z—
Tz A a7 4Fal—g ) F—
RZBAR L F T,

ATvT4

switchport trunk allowed vlan vian-list

1 -

Device (config-if)# switchport trunk
allowed vlan 20-23,40,41

A B —T =2 A&7~ VLAN
FHRELET,

ATy Th

switchport modetrunk

1

Device (config-if)# switchport mode
trunk

A E—T oA RELATY2NT T &
LCRELET

ATvT6

rep segment segment-idedge no-neighbor
preferred
fi

Device (config-if)# rep segment 1023
edge no-neighbor preferred

(FATvar) BT A by PRI
REP %A RN—7 LIZFELET, R—
I % FlexLink+ D A ¥ > /NA R— Mg
ELET,
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FlexLink+ 0 % % {5l .

ARV RFERFTIVaY =)

¢« AR UNA R — INT
0y X TR — MR
5D ENTTHITIE

preferred F—7U— K%
FHLET, ZOMEE
DF—T— Nix, K—

GE)

MBS AR — R T
» 5N, VLAN 2— K

INT v T OB

R—hrTHLIPERL
£

A~— b % preferred [Z7%
ELTH, RER—F
2725 E IR 8
oo [AEEIZATREMED &
HAR— LD RORAEE
PERmEL R BT T
T, WE. RICEEN
FAELZAR— B, 1R
BR—NE20 ET,

FlexLink+ @ % & 5l

{1 -

{1 -

WODIEIZ . FlexLink+ DR EF| 2 LET,

Flexlink+ D79 T4 T/ R— FDERTE
WIZ. FlexLink+ OT 7T 4 7iR— M &RET D HEOH R LET,

Device# interface Port-channel2

Device (config-if)# switchport trunk allowed vlan 20-23,40,41
Device (config-if)# switchport mode trunk

Device (config-f)# rep segment 1023 edge no-neighbor primary

FlexLink+ W X 2 /N4 R— FDRTE

WIZ., FlexLink+ O A X /3 iR— R &BRET D TEOH R LET,

Device# interface Port-channel?7

Device (config-if) # switchport trunk allowed vlan 20-23,40,41
Device (config-if)# switchport mode trunk

Device (config-f) # rep segment 1023 edge no-neighbor preferred
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1) —Z HHe HEETRER
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TELTHERET D LD ITRETEE T,
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THZETHRIA—TEET,

TITA~ VY U TIZREENRAE LT & I,
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7,
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