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1. Cisco I0S® Software Z2|A 11258 E|{ HSRPE= LANES S8l "7|EXo 2" AMEl £ Q&L
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1) LANE 'H& L|0|E|= HSRP

HSRPO{| 2f0{sl £ B RE{E MZ K}AM|5| LotE T HE|E DU AEHHIO| BIRE{E MEHSHY| {6l &
ECINAE DM E Sl "hello" NS TS ELICH O[2{8t THZ!2 TTL(Time to Live)O| 10| HE]|
IHAE SX K| MAC FA7F 0100 5E00 0002Q! HE|FHAE FA 224.0.0.22 2 MSE/LICTH

LANEOI= ME2 X7t g2 2 RFC 2281 0o AHE! M AFE 2 hello, quota &! resign I{Z! 2]
wetg Soll HAlS MEXIH &N U 7| 2t *E 7t MHEHELIC.

hello N2 HZEIHAE DI eF &= Qi= AMHH(BUS)E S3ll S EIH, CHS 2 debug atm IH3!
(VC[Multicast Forward Virtual Circuit]) 2+ C|EHZ CHZ |7t LIEFHL = ZALCt

Medina#show run

[sniplinterface ATM3/0.1 multipoint
ip address 1.1.1.3 255.255.255.0
no ip redirects

no ip directed-broadcast

lane client ethernet HSRP

standby 1 ip 1.1.1.1

[snip]

Medina#show lane client

LE Client ATM3/0.1 ELAN name: HSRP Admin:
up State: operational

Client ID: 2

LEC up for 14 minutes 34 seconds

ELAN ID: O

Join Attempt: 7

Last Fail Reason: Config VC being released


http://www.ietf.org/rfc/rfc2281.txt?number=2281

HW Address: 0050.a219.5c54 Type: ethernet
Max Frame Size: 1516
ATM Address: 47.00918100000000604799FD01.0050A2195C54.01

VCD rxFrames txFrames Type ATM Address
0 0 0 configure 47.00918100000000604799FDO01.
12 1 3 direct 47.00918100000000604799FD01
13 2 0 distribute 47.00918100000000604799FDO01.
14 0 439 send 47.00918100000000604799FDO1.
15 453 0 forward 47.00918100000000604799FD01

Medina#show atm vc 15

ATM3/0.1: VvCD: 15, VPI: 0, VCI: 40

UBR, PeakRate: 149760

LANE-LEC, etype:0xE, Flags: 0x16C7, VCmode: 0x0

OAM frequency: 0 second(s)

InARP DISABLED

Transmit priority 4

InPkts: 601, OutPkts: 0, InBytes: 48212, OutBytes: 0

InPRoc: 0, OutPRoc: 0, Broadcasts: 0

InFast: 0, OutFast: 0, InAS: 0, OutAS: 0

InPktDrops: 0, OutPktDrops: 0

CrcErrors: 0, SarTimeOuts: 0, OverSizedSDUs: 0

OAM cells received: 0

OAM cells sent: 0

Status: UP

TTL: O

interface = ATM3/0.1, call remotely initiated,

call reference = 8388610

venum = 15, vpi = 0, vei = 46, state = Active(U1l0)
, multipoint call

Retry count: Current = 0

timer currently inactive, timer value = 00:00:00

00604799FDO5.
.00604799FDO03.
00604799FD03.
00604799FD04 .
.00604799FD04.

Root Atm Nsap address: 47.00918100000000604799FD01.00604799FD04.01

, VC owner: ATM_OWNER_UNKNOWN

LEC(LAN Emulation Client)7t BUSE &dll =415t =(0d: HEIFHAE TE HH4])

SELCH

Medinaf#debug atm packet

interface atm 3/0.1 vcd 15

ATM packets debugging is on

Displaying packets on interface ATM3/0.2 VPI 0, VCI 46 only
Medina#debug standby

Hot standby protocol debugging is on

*Feb 18 06:36:05.443: SB1:ATM3/0.1 Hello in 1.1.1.2
Active pri 110 hel 3 hol 10 ip 1.1.1.1

*Feb 18 06:36:08.007: SB1:ATM3/0.1 Hello out 1.1.1.3
Standby pri 100 hel 3 hol 10 ip 1.1.1.1

*Feb 18 06:36:08.439: ATM3/0.1(I):

VCD:0xF VPI:0x0 VCI:0x40 Type:0xE, LANE, ETYPE:0x000E
LECID:0x0004 Length:0x4A

*Feb 18 06:36:08.439: 0004 0100 5E00 0002 0000 0CO7
AC01 0800 45C0 0030 0000 0000 0111 D6F8 0101

*Feb 18 06:36:08.443: 0102 E000 0002 07C1 07C1l 001C
AAEE 0000 1003 OA6E 0100 6369 7363 6F00 0000

*Feb 18 06:36:08.443: 0101 0101 0001 0001 o00OC

Ol 16%l+ HZ = Ch51t Zo| #HErELICH

VCD:0xF VPI:0x0 VCI:0x28: VCD number 15, VPI=0 and VCI=400
004: LECID from the sender of the packet
0100 5E00 0002: Destination MAC address for HSRP hellos
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0000 0CO7 ACO0l: Virtual MAC address of HSRP (the last octet is actually the standby group
number)

0800: Type = IP

45C0 0030 0000 0000 0111 D6F8: IP header - UDP packet

0101 0102: Source IP = 1.1.1.2

E0O00 0002: Destination IP = 224.0.0.2

07C1 07C1 001C AAEE: UDP header - Source & Destination ports = 1985
00: HSRP version 0

00: Hello packet (type 0)

10: State (of the sender) is Active (16)

03: Hellotime (3 sec)

0A: Holdtime (10 sec)

6E: Priority = 110

01: Group

00: Reserved

6369 7363 6F00 0000: Authentication Data

0101 0101: Virtual IP address = 1.1.1.1

=SolfoF & M2 VMAC(Virtual MAC Address)7t = & 2t E{0|M hello TZ!E &4 MAC F
A2 MBEtchE JAuct olz8t HZlg MY st EElX[(A /X)) E & &5t CAM(Content-
Addressable Memory) El|0|2 0| VMACS| 25t ?|X|E YCl|o|EE|7| = LIt

HSRPO| 7|= IP £4A2F MAC =4 Zto| oHEZ!lof Q)& L|Ct.

tE Bt 2HM 7MY IP FAE 7HE MAC FA0] °"-_r”“9§ HiRIEE|H, R Yk AH HHsH
OF & M2 ALQ{X[7t F4 O] 7k MAC ATt ofC|of R=x| €1 Qlchs ZWLCH ol= 227t
VMACOIM A& E[Z] E20 EFELICH

Medina#show standby

ATM3/0.1 - Group 1
Local state is Standby, priority 100
Hellotime 3 holdtime 10
Next hello sent in 00:00:00.006
Hot standby IP address is 1.1.1.1 configured
Active router is 1.1.1.2 expires in 00:00:08
Standby router is local
Standby virtual mac address is 0000.0c07.ac01

I CHE SM2 2tRE7t 71 IP A0 OHEE HRIE(CHT| At 8-bia) FAE AFSEHCHE R
Ct. O] AL, 7}AF P2 MAC 4 ZHo| OHE2 AlZto| X|Hof el HAEIH, ME EA5HE

= MER 7H4 IP-MAC &4 D1EE 22|7| 2I5H ARP(Address Resolution Protocol)& & & L|Ct
ARP" Cte=3| ®5tX| ot= ARP SEY #lLct.-

#1: EHO|M) IP AB2 ARPE O|3li5HK| 2& &= U&LICH.

Medina#show standby

ATM3/0.1 - Group 1
Local state is Standby, priority 100, use bia
Hellotime 3 holdtime 10
Next hello sent in 00:00:02.130
Hot standby IP address is 1.1.1.1 configured
Active router is 1.1.1.2 expires in 00:00:09
Standby router is local
Standby virtual mac address is 0050.a219.5c54

&t 1: LANES = &l5H24™H Virtual IP-to-MAC 4 OZE 2|0i = VMAC-to-Network-Service-Access-
Point(NSAP) &4 OfE S T24siof & Lict. O Of &2 LE-ARP(LAN Emulation-Address Resolution
Protocol) Z2MAE Sall ZHH5HH SHZAELICH &4 HOIEROIZ ECHElE ME5ted= LECE
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- LANE HH™ 12t RE{7} /43l |t RFC 2281 off M=l EH7A| 2|0 AH VMAC-NSAP &4 HI 2!
22 22{F 7| ?I5H LE-NARPE & ELICH LANE AFZO [F2™ LE-NARP 7t #M%' [TH
LECE MAC FA0 sligst= LE-ARP &S5 2 X7t YO|0|ESIE § MEfE = Q& L|CH.
Ciscol| A& & stLi= & M Ex™el M2 Y A2 R{E45t0{ LE-ARP 52 X[R& 7*°'L—I
C}. 2™ LEcE 58 A|7I- Nste 7|ctal Ze 910| ZA| LE-ARPE MZEXMSHA ElL|ct&x
O| &FMoZ Ql5l ofg MHE &M EX|7) gr e 4 l&LCh

- LANE HH™ 2LANE {7 20{| A LANE HHZ 19| 22 EA 2 Ct3ot 20| &3t E[}&LICEH LE-
NARPE CHAF Q1= LE-ARP 2! H|AA LE-NARPZ CHA| A& LICEH CHA 9= LE-ARPE= M
HOIEE st sHOE H = = BHH, &4 Q1= LE-NARPL| S22 Q& 7|&
MAC-to-NSAP =4 HIQIE S HHZSHE JALICt Ol H 3= &2 2t RE{7t
Standby0| A Active 2 HZE M CHA Q1= LE-ARPE &5t (MAC-to-NSAP OHE 2 #1135
£ Ol AF8E), Active0ll M Standby £ 244 E|™ no-source LE-NARPE ™ & & LICHMAC-to-
NSAP HIQIEE AtE5HX| &t =& 5= Ol AFSE).

EX -2 284

7HE ERI7H A0 O ASEQI ZALE WS DS LANE HH 1 A2 (OIF) CHA NSAP(T-
NSAP) A& X|35t04 LE-NARPOA H7|El= "0l bHoIEi"S x|ZfsHof shokm ABELICH
4H5{0 2 HSRPO| 043 2HREIS M2 CIOIE TS RAI5HKI ShaLiC

2t M2 2 A5HE 2H2EE Ol M2 E UX| R O & LK Ret22 o| HEE 22 35t%| g
Q|HHO|H T-NSAP FA ZEJI 5 001 2 AR 22

C 5 MEfELICH ol M= g 59 Z0lgt
U&= oledet WAl E FAIRLICH :LE-I Lt
ZHHE HIQIE S st&5t7| ol LE-ARP A

H}

o| &2 sl 2 &edo| & LICh LE-NARPZF FA|E[™

|7t ZoH(LEHMo 2 582)8 AFEFLICH

LE-ARP EE= LE-NARP7} 25 02! T-NSAP A Z =9} &4 M&E|™ O|E "targetless"2t &L

Ch. flolM = = £ 0], LANE HZH 2(Z! MPOA(Multiprotocol over ATM))7+ S&&Holl [t2+ o=
EZEO| KRl X7t O ol w5t X| ef&LCH.

EM7 gME = Qe AR LANE HH 10iM O| &g &ighLCt.

- EFRE{7} "O|T HiQlE"E &1 QU
CtS CIHIE AFSgfLich

ATMO0/0.1(TI):
VCD:0xD Type:0x6, LANE, ETYPE:0x0006 LECID:0xFF00 Length:0x70
FF00 0101 0008 0000 0000 0018 0003 0000 0000 0000 0000 0000 0001 0000 0CO7
ACO01 4700 9181 0000 0000 101F 2D68 0100 50A2 195C 5401 0000 0000 4700 9181
0000 0000 101F 2D68 0100 102F FBA4 0101 0000 0000 0000 0000 0000 0000 0000
FF00: Marker = Control Frame
0101: ATM LANE version 10
008: Op-code = LE_NARP_REQUEST
0000: Status
0000 0018: Transaction ID0003: Requester LECIDO0000: Flags
0000 0000 0000 0000: Source LAN destination
(not used for an LE-NARP)

B2 ALE == Wo| E4LICH ZHEE HiZE VCOlA

rr
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0001 0000 0CO07 ACOl: Target LAN destination
(the 0001 indicates a MAC address as opposed to a route descriptor)
4700 9181 0000 0000 101F 2D68 0100 50A2 195C 5401: Source NSAP address
(new NSAP address to be bound)
0000 0000: Reserved
4700 9181 0000 0000 101F 2D68 0100 102F FBA4 0101: Target NSAP address
(old NSAP address to be rendered obsolete)

oI HIRIEE REE B2 7HE & =™ M HielE ol FIRIX| =48t FmErLct
ATMO/0.1(I):
VCD:0xD Type:0x6, LANE, ETYPE:0x0006 LECID:0xFF00 Length:0x70
FFO0 0101 0008 0000 0000 0014 0003 0000 0000 0000 0000 0000 0001 0000 0OCO7
ACO01 4700 9181 0000 0000 101F 2D68 0100 50A2 195C 5401 0000 0000 0000 0000
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000

2 7: O|EH0d= T-NSAP =47} H|of {l&LCt.
LANE HH™ 2 2CI0|HEE AIEE [ O] SEF2 25| AFRF LHod| & LICH

2t 7: MPOAZE X|slE AZEQ|o{= LANE ™ 2 X|2&hL|Ct.
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&1 ol 2&ol= 2FRE{7F H| ATMO]| @120 /IS S =2lMeZ 20 ELICH LAN 2 x|2t &

Lol ClHlo|A0f Qg Ee &= gi&LICHCisco Catalyst 50002] RSM(Route Switch Module)2 0| &
<of sHEE).

LANEO{ A X|% 8t MAC-address-to-NSAP-address OHE 2 2 Q& 2 X7 CHA| e A EHL|Ct {0l M
Q1Z 8t CHZ, VMAC7I CHE NSAP FA0] sligst= CIHIO|AZ HEHE F(M 2HRE{7H #d3sHE
) LANE 22t =0 AZ2E 2 E ClHto|ao| HEE ANE&3Hok gLICH Ol LE-NARP(EEE CHA
Q1= LE-ARP)E A87510{ LANES &8 7|2 HSRP &4 0AM & & ELIct

o| &= Hmj AtzilolA A= LECTF Bllojo] 3 HE(IP)E QIAISHK| 23tod & 7He| MZ CHE O|c|o]
(LANZ} ATM) Zhol| THZ! & A= & A EIUR&LICE.

o & E01 12! 20{| A 2t RE{ 27+ ZAt7| HE|E HEf7I £ LAN A2 2{X| 27k ATM(LANE) 22+
cof HAZAE 2 E C|HIO|AO| AME2 VMAC-NSAP OHZlof| cHslf & 2|= Zd0| E&LICH LAN AQ| k|
29| LECE Floil = 2E MAC 404 CHall ZE A|E|7 Qlct #L|Ct o|248t MAC T4 2 EB
/2 M&35t2{= LANESQ| C|HO|A = Of LECO]| CHEF GOl 2 ME 2 S5l M&atof g Lct. &
Broz BIRE 271 &4 MENZ ZHEStE S A AA MAC TAE VMACE AASHT| A|ZHE 7/ﬂOI
7| WE0i o|Zdo| & EAMI7F EIX| £ Zoletn Mzter 5 %';.*LIEL J2{H ZE LAN 22| %[0of A
O| HEE &4&5ln 2 E 20| 2 A SEELICH LANEO| ot #ZAo|ME= o] Zto| M ElL|Ct.

J2{Lt LANE2 CHE1 242 o|f =z SE&LCH
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. 0| TZlo| 4%l NSAPOI CHANO| OHEI =l S L|FHAE 0|11 data-direct7} 00| MMHEI HL
data-direct!L|C}.

. 2= QlE FLIGHAE 2 HE|FHAEN CHEF BUSRILICE
et S L8 MAC 471 LAN AL R[0MH A El= THEIE M2 CHE ='EE Sgruct o
O|F C|AME S8l LTl FLIFHATL E2H5t= ghed HE|FHAEQ} °*E=IXIXI f 2 Trl—laHéEE
HAE Solf T&er JL|ct 88 240| O|F0{X|X| &t B LAN Aprlxl‘— ORI 2 =4l
3t miZlof 2t OIOJE] BIX EE= HAE %oH O| MAC A E Hl& st&affLICt BUSE & = 81
FUFHAE E= HE|FHAE CiEr T3P ELi= Ol AF&[o{ofF 5t7]| [ Z0i o248t &2
&5t K| ef&LICt. O] EtA0M= BUSE 6H st&kle Aol X[ HAXMo = EP%% Tt
% MEHSFLICEH

Packets received over the BUS are marked with the Conditional Learn (CL) bit set to 1(this bit
is in a control overhead specific to Cisco LAN switches). The LAN switch will only update its
CAM table with this entry if it does not already have an entry for this MAC address (in this
VLAN). The idea is that if a switch receives a packet from a source that it does not know about,
at least it will now know that it is located somewhere across the LANE cloud. Future packets for
that MAC address will be forwarded to the BUS only as opposed to being flooded in the entire
VLAN.

O| M2 Sot7t24H EFRE 27F EASHE|7] T0d| Ol ELANS| 2 E LEC7} 2H<*E 10 CHEH
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