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%l 1 D#EER
Bl1ORZSTINa—F42Y
B2 N—Fr¥ILT7L—h
il 2 DFESR
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BEICE2TER., EROVTI VO OZERLT, BE—0ENFEIEE L T8 &
PBEBIZBZDBENHYVET, CORFIXRNTR, XRO2BEOHFET 220 UTFILAVE
—TJIAAEERTSKDIZ Cisco 2503 Access Server 2R ET A HEEHBALTVET,

AVB—TIAARAEZANTZ

N=FF¥INTFTL—b
ChSOFERG., EAERBHATEEEINLEL—ZRFLEEF YR Y—ERIZY MNF—2 Y
—EAXAIZY N (CSUDSU ) BEDIL—&, LRI AVIZREENIZISDN R—ZFIL T
A72 (TA) ICEATEET, (Ciscol—2RPBEBSEFTAVILTBLSICHRECATVE
BA). BEICKUT, COREICTDMOBEZEMTERT,

Bl iR SR

B
CORFIXVNCHBOEHEH EE A,




FAIRIR—F b

CORFIXVNOERE. ROVIKRIITEN—RIITON-II3IVICETVTVET,

. Cisco 2503 JL—%&

- Cisco I0OS®Y 7 b T 7)) —2A12.2(7b)
CORFIXNOBERE,. BEOTRREICLHDTFNAAILEITVTERENELE, COR
FAXKNTERAITDZINTOTFNA AR, DB (F72)N ) REORELNSEBHLTVET
o NRDEY RD—IONEBBPTHIBEEICE., EOXDIBIINRIZOVTE, TOEEMN
BEEIIODVWTHRRIIERL THBKYXENfHYET,

T

CORERF. TRNTNIIWANZUTFIL AV E—TIA AZBALLEED 2 DOIL—RICEAT
EEXT, WIC1T, WIC-2T, D VREEWAN S UTIL A2V B—T I A AN ERATEXY,

*EE

KFI1XY NORTEOFME, "YRATFI-NN TV TAORRE, 2BBLTILEL

BE

COEVSIVTRER, CORFIANTHHAITIHREZRETDLOICLEZBREZRMLT
WET,

F:ZONBTEATSATVWAIOTYY ROFMERAXSICE, "Command Lookup ¥ —IJL, &{E
ALTLEEL (BRI—YDH ).

XY RDI—OR

CORFIXVRNTR, ROZXY RD—T Y NTYTZEALET,

S0 Serial Link1

f’ 51
a1 51 ;

Serial Link2 30
Router1 Router?
LO 192.168.10.2 / 24 LO 192.168.20.1 / 24

ﬂgll
it
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CDEREIE, Cisco 2500 1) —ANDI)L—ZT CiscolOSY T RIIT UI)—RX12.2(7b) ZfEH
LTTFAREATVET, CheERUREOHEZE. BUOJIL—2 MAROZX Cisco I0S DED
D) —RICEBERAENET,

Bl1: AB—TIARARXALVZ

- Router1
- Router2
Bl2: N—=FrIFT7TL—h

. Router1
. Router2

Bl1: AB—TIALARABZANYS

Router1 : Cisco 2503

Current configuration
version 12.2

host nane Routerl

!

usernane Router2 password 0 abc

!--- This local username and password pair 1is used for
PPP Challenge !--- Handshake Authentication Protocol
(CHAP) authentication. ip subnet-zero no ip donain-
lookup ! ! interface LoopbackO ip address 192.168.10.2
255. 255.255. 0 !--- The loopback address is used by
interface dialer 1. ! ! interface Serial0 no ip address
encapsul ati on ppp dialer in-band dialer rotary-group 1
!--- Interface SerialO is a member of rotary-group 1. !-
-- The rotary group configuration is in interface dialer
1. no fair-queue pulse-tine 1! interface Seriall no ip
address encapsul ation ppp dialer in-band dialer rotary-
group 1 no fair-queue pulse-tine 1! interface Dialerl
!--- This is the configuration for rotary-group 1. !---
The dialer interface number must exactly match the
rotary group number. ip unnunbered LoopbackO
encapsul ati on ppp dialer in-band dialer idle-timout 300
dialer map ip 192.168.20.1 nanme Router2 broadcast dialer
| oad-threshold 2 either dialer-group 1 /--- Apply
interesting traffic definition from dialer-1ist 1. no
fair-queue ppp authentication chap ppp direction call out
l-—- This 1s a hidden command; see the Notes section for

more information. ppp multilink !--- Allow multilink for
the dialer profile. !--- Without this command, multilink
is NOT negotiated. ! ip classless ip route 192.168.20.1

255. 255. 255. 255 Dialerl dialer-list 1 protocol ip permt
!-—-- The dialer-list defines the interesting traffic. |
line con O line aux O transport input all line vty 0 4
login ! end

Router2 : Cisco 2503

Current configuration
version 12.2

host nane Rout er 2
!




usernane Routerl password 0 abc
i p subnet-zero
no i p domai n-1 ookup

|
!
i nterface LoopbackO

i p address 192.168.20.1 255. 255.255.0
|
!
interface SerialO

no i p address
encapsul ati on ppp

di al er in-band

dialer rotary-group 1
no fair-queue

cl ockrate 56000

pul se-tinme 1

nterface Seriall

no i p address
encapsul ati on ppp
di al er in-band

dialer rotary-group 1
no fair-queue

cl ockrate 56000

pul se-tinme 1

nterface Dialerl

i p unnunbered LoopbackO
encapsul ati on ppp

di al er in-band

dialer idle-tineout 999

dialer map ip 192.168.10.2 nanme Routerl broadcast
di al er | oad-threshold 2 either
dialer-group 1

no fair-queue

no cdp enabl e

ppp authentication chap

ppp multilink

|

ip classless

ip route 192.168.10.2 255.255.255.255 Dialerl
!

dialer-list 1 protocol ip permt
!

line con O

line aux O

line vty 0 4
!

end

Bl 1 oFER

ppp direction callout AV > REFRLIXNY RT, FAVIREFAVILENI—XTHRETEL
WEE (NYIOY—NY ITERENATVIHLPEARKRTELZE ATV T, CSU/DSU X ISDN
TANRXAVILTBDRSICREETNTVREES ) ICEAENET, ppp direction callin IY > R£
FRATEET, CNSOONROVThAZFEALET,

- O—A)l IL—2DFEE. ppp direction callout ZEAL £,



- UE—HN IL—ZDFEEE. ppp direction callin ZfEAL £ T,
CcOOANVRZFERALBEVE, L—REFE—BFHICEKEhFTITN, I<ICERMBREIhETT,

FEEDEER Router! & Router2 @ 2 DD —XRZFHALTH Y., ChslllF, BE—0ENFIE
BELTHETDILEDICERTZD2DOVIVTILNAVE—TIAANFHNET, HEDIL—XT
interface loopback*8% EE & 1. ip unnumbered loopback0% & f L Tinterface dialer& fia & h &
o EESOIVTINAVER—TIAAREIP7 RLABLTREENET, WEBAX—TI4

A Serial0 & Serial1 (& dialer rotary-group TEREENTHY, BE—ORBA 2 EZ—TI1 A HA
YZICBEENTShTWET,

Dialer-list 1 THROKNZ 71 Y INEZENTHY ., RICA>Z—T I A XA dialer 1 T dialer-

group 1 AN RAKNUA—2E T, DDIONFEBHENET, BHFDII—XICERE hi: dialer
map XlCkV), 122 =TI Adialer 1 "EF7 IL—FXDIP 7 RLAICIVETEhTHY)
 EBENLERARNEDN CHAP FREALICERAETNE T, ERENLEAZTAY T IL—KIIKY,

NSTAYINBEIIN—TFT 1 TENET,

ppp authentication chap X > RIZ&V), PPP Zd> I —>a M x—7I)IICEhET,

dialer load-threshold AN > RTlk, 2BBOUTIL ZAOREBZN)H—F2EFNFRESE
NET, ppp multilink 1Y > R & dialer rotary-group X > RAREE A TH Y, ENFTHIEZ
DE—QON—F¥INTIOERARAAVER—TIARAIAEDIVTIN AV E—TIA RAEERTESE
9, ppp direction callout IX > RTlk, PPP X3 I —>3 & CHAPRREETO—ITIR%E
IS5 EEENET,

Bl 1 DFEEE
CCTR, BENELKHELTVWA L ZRABIDLHICEATIERERLET,
—8® show ANV RERTFZIRTY R AV E—T VR YV=)ICL2THR—hZThTVWET (&

BI1—HYEAH), COY—ILEZFHTREICLD2T, show AN RBEHO O HERERTT
EET,

Rout er 1# show ppp multilink
Virtual - Accessl, bundle nane is Router2
Bundl e up for 00:01: 05
Dialer interface is Dialerl
0 lost fragnments, O reordered, 0 unassigned
0 discarded, 0 |ost received, 1/255 |oad
0x0 recei ved sequence, 0x0 sent sequence
Menmber links: 2 (max not set, mn not set)
Serial 0, since 00:01:05, no frags rcvd
Serial 1, since 00:01:05, no frags rcvd

Rout er 2# show ppp multilink

Virtual - Accessl, bundle name is Routerl

Bundl e up for 00:03: 25

Dialer interface is Dialerl

0 lost fragnments, O reordered, 0 unassigned

0 discarded, 0 |ost received, 1/255 |oad

0x0 received sequence, 0x0 sent sequence

Menmber links: 2 (max not set, mn not set)
Serial 1, since 00:03:25, no frags rcvd
Serial 0, since 00:03:25, no frags rcvd

Bl1ORSTN2A—FT142T
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CoTR. BEONS TNV 1—FA VI ICERATERERERLET,

— %0 show IXY KEZIRTY b AV Z—FUR Y=L THR=RENTOET (B
B1—YEH ). COY—LERATHLIL&OT, show AN KN OFTERERRT
EES

X :debug AN RERTIBEIC. Tdebug ANV ROBERERHL 2SBLTLKEEV,

FNRYyT IR

Router1 Tld. debug ppp authentication 1Y > RIC&K ) CHAP OEIIARTRENTUVWE T,

May 8 17:52:19: Sel PPP: Using configured call direction

May 8 17:52:19: Sel PPP: Treating connection as a call out

May 8 17:52:19: Se0 CHAP: O CHALLENGE id 135 len 28 from "Router1"
May 8 17:52:19: Sel CHAP. O CHALLENGE id 135 len 28 from "Router1"
May 8 17:52:19: Se0 CHAP: | CHALLENGE id 134 len 28 from "Router2"
May 8 17:52:19: Se0 CHAP: O RESPONSE id 134 len 28 from "Router 1"
May 8 17:52:19: Sel CHAP: | CHALLENGE id 134 len 28 from "Router2"
May 8 17:52:19: Sel CHAP: O RESPONSE id 134 len 28 from "Router 1"
May 8 17:52:19: Se0 CHAP: | SUCCESS id 134 len 4

May 8 17:52:19: Se0 CHAP: | RESPONSE id 135 len 28 from "Router2"
May 8 17:52:19: SeO0 CHAP: O SUCCESS id 135 len 4

May 8 17:52:19: Sel CHAP: | SUCCESS id 134 len 4

May 8 17:52:19: Sel CHAP: | RESPONSE id 135 len 28 from "Router2"
May 8 17:52:19: Sel CHAP: O SUCCESS id 135 len 4

5d05h: 9%.I NK- 3- UPDOWN: I nterface Virtual - Accessl, changed state to up

May 8 17:52:19: Vil PPP: Using configured call direction

May 8 17:52:19: Vil PPP. Treating connection as a call out

5d05h: 9%.1 NEPROTO 5- UPDOWN:  Li ne protocol on Interface Serial 0, changed state to up
5d05h: 9%.1 NEPROTO 5- UPDOWN:  Li ne protocol on Interface Seriall, changed state to up

Router2Tl&. debug ppp authentication 1Y > KT "Waiting for peer...."

5d02h: 9%.I NK- 3- UPDOMN: I nterface Serial 0, changed state to up
5d02h: Se0 PPP: Treating connection as a callin

5d02h: Se0 CHAP: O CHALLENGE id 132 len 28 from "Router2"
5d02h: SeO0 CHAP: | CHALLENGE id 133 len 28 from "Routerl"
5d02h: Se0 CHAP: Waiting for peer to authenticate first
5d02h: SeO0 CHAP: | RESPONSE id 132 len 28 from "Router1"”
5d02h: Se0 CHAP: O SUCCESS id 132 len 4

5d02h: SeO CHAP: Processing saved Chal |l enge, id 133

5d02h: Se0 CHAP: O RESPONSE id 133 len 28 from "Router2"
5d02h: Se0 CHAP: | SUCCESS id 133 len 4

5d02h: 9%.I NEPROTO- 5- UPDOWN:  Li ne protocol on Interface Serial 0O, changed state to up

Fl2: N\—F¥ILTTL—b

Router1 : Cisco 2503

Current configuration
|
;/ersi on 12.2
|
'host nane Routerl
i
usernane Router2 password 0 abc
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i p subnet-zero

no i p domai n-1 ookup
!

multilink virtual-tenplate 1

!--- Applies the virtual interface template to the
multilink bundle. interface LoopbackO ip address

192. 168. 10. 2 255. 255.255.0 !--- The loopback address is
used by virtual-template 1. interface Virtual - Tenpl atel
!--- Interface virtual-template is a logical interface
that creates !--- virtual access interfaces dynamically
and applies them to !--- physical serial interfaces. ip
unnunber ed LoopbackQ !--- Always unnumber the virtual-
template to an UP interface. !--- Do not assign a static
IP. ppp authentication chap ppp multilink !--- Enables
multilink PPP on the virtual-template interface.
interface Serial 0 no ip address encapsul ati on ppp pul se-

time 1 ppp multilink ! interface Seriall no ip address
encapsul ati on ppp pulse-tine 1 ppp multilink ! I ip
classless ! line con O line aux O transport input al

line vty 0 4 login ! end

Router2 : Cisco 2503

Current configuration :

!

version 12.2

!

host nane Rout er2

!

!

usernane Routerl password 0 abc

i p subnet-zero
no i p domai n-1ookup
!
multilink virtual -tenplate 1
!
!
!
i nterface LoopbackO
i p address 192. 168.20. 1 255. 255. 255.0
!
!
interface Virtual - Tenpl atel
i p unnunbered LoopbackO
ppp aut hentication chap
ppp multilink

nterface SerialO
no i p address
encapsul ati on ppp
no fair-queue

cl ockrate 56000
pul se-time 1

ppp multilink

nterface Seriall
no i p address
encapsul ati on ppp
no fair-queue

cl ockrate 56000




pul se-tinme 1
ppp multilink
!
!
ip classless
!

!

line con O
line aux 0
line vty 0 4
!

end

EFRRDERETIE. Routert ERouter2ll S8 EENERET L —RMNZD2VWTHBALET, COFl
T, MADIL—RICARBT VL —MNEREENTVET, chsOIL—RENY IY—/\Y
DICEHRENTHY, IVFIO Y2 a> @@ TFARILTINLERA, BRIL—RNEIFTET
¥ PPP XA I—23aBILKRANIIL—REZA 2 ARM=ILET,

CiscolOS® Y7 hIITF7 U)—A 113 LUEEEAL T, PPPYLFUIICREBT7TL—b
ZHEALET,

virtual template X > RIZ&KY, N—F VY IN T IOERCA AV E—TIA AN ZAFTIY VIER
& 1. multilink virtual-template AY > RIZ&KV), ChSAYPEUTIL A2 2—T7 14 AICER
TENET, 1 VEF—TIAAON—F v )L 77 L —NICEREE 1z ppp authentication chap 7
EONTA—=REF, MAEOZVTILAVE—TIAAICERAENE T, vHIEBEZENTSHLHIC
AVER=TIAAON=F ¥ ILT>7TL—K~A®D ppp multilink IX > RICKWYPEBUTI A
VR—TIAANERENT, N—=F¥ILT I AN FERENET,

Bl 2 DR
TR, RENELKHBELTVWACEZ2HRRIDLOICEATIEHRZERLET,
—HB®D show AN RETFZIRTY RN AV R=T VR V=)L I2THR—RENTVWEY (F

B1—HYEAH), COYV—ILEZFHITREICLL2T, show AN REBEHO O HERERTT
EET,

Rout er 2# show ppp multilink

Virtual - Accessl, bundle nane is Routerl

!--- Virtual Access interface used for the bundle Bundle up for 00:20:38 O |ost fragnents, O
reordered, O unassigned O discarded, O |ost received, 1/255 | oad 0x0 recei ved sequence, O0x0 sent
sequence Menber links: 2 (nmax not set, min not set) Seriall, since 00:20:39, no frags rcvd
Serial 0, since 00:20:39, no frags rcvd !--- Note that there are two links (Se 0 and Sel) in the
bundle

RDIANY REBFATT,

. show ip route connected : N\—F ¥ L7 O EADLHD IP)L—KMABREE A TVBR A ZRT
LET,

- show interface virtual-access X : S ED/N—F YT IR AV EZ—TIAADAT—RA
BFANET, LROBITRE, N—F¥YIINTIEA A E—TIAADESEF 1ICBE2>TVE
9,

Fl2ORSTNaA—F142Y
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CoTR. BEONS TNV 1—FA VI ICERATERERERLET,

— %0 show IXY KEZIRTY b AV Z—FUR Y=L THR=RENTOET (B
B1—YEH ). COY—LERATHLIL&OT, show AN KN OFTERERRT

XTI,
X :debug AN RERTIBEIC. Tdebug ANV ROBERERHL 2SBLTLKEEV,

JO-NL A2 74F21L—>32T, ROKSICRALARVTZRELET,

service timestamps debug datetime msec
service timestamps log datetime msec

RTINS a1—F4201Ck, ROOX REFHALE T,

- debug ppp negotiation : 7544 7> MNA"PPP X2 I —> 3 ZBBLTVRAESH &HE
HBLET, XAI—MROFT>a> (A—LINY D, IILFUU PPP (MLP) 5 &E
) BEETORIL (1P, IPXBE ) LHRBTEET,
. debug ppp authentication : 754 7> KRR ZBIBL TVWBIHLAESH ZRAELET,
. debug vtemplate : EON—F ¥ )T T L —KNOBRENFFEHENTVEI N ZHERELET,
. debug vprofile : N\—F Y LT VA AV E—TIAAICEDREAT I VHFBEBHRAEATL

DHEEELET,

BEE1E ]

- LA —DDR N7 DORE

HAAYS 707740 EEALEETF Y — EF DDR QOFRE
. Dial #2./02 Y¥R—b

- TO_HILHYAR—B - Cisco Systems
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