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Frame Relay2| & C}& &2 8 S &2 WAN(Wide-Area Network) M& 7|& 0| 2|2 &g o5t
Ch= JL|chotd =z ©S AAFD 72| 0|C|o{7F XA mf X.259F &2
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Spi cey#show running-config
Bui | di ng configuration..

Current configuration : 1705 bytes
!




version 12.1
service tinmestanps debug dateti ne nsec
service tinmestanps | og datetinme nsec
no service password-encryption
|
host nane Spi cey
|
|
!
interface EthernetO
i p address 124.124.124.1 255.255.255.0
|
interface Serial0
ip address 3.1.3.1 255.255.255.0
encapsul ati on frane-rel ay
frame-relay interface-dlci 140
|
1
router rip
network 3.0.0.0
network 124.0.0.0
|
line con O
exec-timeout 0 O
transport input none
line aux O
line vty 0 4
| ogin
!
end

IoAE

Pr asi t #show running-config

Bui | di ng configuration..

Current configuration : 1499 bytes

!
version 12.1

service tinmestanps debug dateti ne nsec
service tinmestanps | og datetime nsec
no service password-encryption

!
host nane Prasit
!
!
!
interface EthernetO

i p address 123.123.123.1 255.255.255.0
!
!
interface Seriall

ip address 3.1.3.2 255.255.255.0
encapsul ati on frane-rel ay
frame-relay interface-dlci 150

!
!
router rip

network 3.0.0.0
network 123.0.0.0
!
!
!
line con O




exec-tinmeout 0 O
transport input none
line aux O

line vty 0 4

| ogin

|

end

debug 2! show H&

debug BS AsH| Foll Tl Hol Cet 52 MBS ATsHAAR.

- 2 BlEol B EA|
- show frame relay pvc
- show frame relay Imi

- ping <device name>

- IP B2 EA|

ALO|A]

Spi cey#show frame-relay map
Serial0 (up): ip 3.1.3.2 dlci 140(0x8C, 0x20C0), dynami c,
broadcast,, status defined, active

Spi cey#show frame-relay pvc
PVC Statistics for interface Serial O (Frame Rel ay DTE)

Active I nactive Del et ed Static
Local 1 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0

DLCI = 140, DLCI USAGE = LOCAL, PVC STATUS = ACTIVE, | NTERFACE = SerialO

i nput pkts 83 out put pkts 87 in bytes 8144
out bytes 8408 dropped pkts O in FECN pktsO
in BECN pkts O out FECN pkts O out BECN pktsO
in DE pkts O out DE pkts O

out bcast pkts 41 out bcast bytes 3652

pvc create tine 01:31:50, last tinme pvc status changed 01:28: 28
Spi cey#show frame-relay lmi
LM Statistics for interface Serial0 (Frame Relay DTE) LM TYPE = Cl SCO

Invalid Unnunbered info O Invalid Prot Disc O
Invalid dumry Call Ref O Invalid Msg Type O
Invalid Status Message O Invalid Lock Shift 0O
Invalid Information ID 0O Invalid Report IE Len O
Invalid Report Request O Invalid Keep IE Len O
Num St atus Eng. Sent 550 Num St atus msgs Rcvd 552
Num Update Status Rcvd O Num St atus Ti neouts O

Spi cey#ping 123.123.123.1
Type escape sequence to abort.
Sendi ng 5, 100-byte |ICWP Echos to 123.123.123.1, tinmeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/ 36/ 40 s
Spi cey#show ip route
Codes: C - connected, S - static, | - IGRP, R- RP, M- nobile, B - BGP
D- EICGRP, EX - EIGRP external, O- OSPF, |A - COSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 1S1S L1- I1S-1Slevel-1, L2 - I1S-1Slevel-2, ia- I1S1S
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inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downl oaded static route

Gateway of last resort is not set
3.0.0.0/24 is subnetted, 1 subnets

C 3.1.3.0 is directly connected, SerialO
124.0.0.0/24 is subnetted, 1 subnets
C 124.124.124.0 is directly connected, EthernetO

R 123.0.0.0/8 [120/1] via 3.1.3.2, 00:00:08, SerialO
IOIAE

Pr asi t #show frame-relay map
Seriall (up): ip 3.1.3.1 dlci 150(0x96, 0x2460), dynami c,
br oadcast,, status defined, active

Pr asi t #show frame-relay pvc
PVC Statistics for interface Seriall (Frame Rel ay DTE)

Active I nactive Del et ed Static
Local 1 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0
DLCI = 150, DLClI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE = Seriall
i nput pkts 87 out put pkts 83 in bytes 8408
out bytes 8144 dropped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O
out bcast pkts 38 out bcast bytes 3464

pvc create tine 01:34:29, last time pvc status changed 01: 28: 05

Pr asi t #show frame-relay 1lmi
LM Statistics for interface Seriall (Frame Relay DTE) LM TYPE = Cl SCO

Invalid Unnunbered info O Invalid Prot Disc O
Invalid dumy Call Ref 0O Invalid Msg Type O
Invalid Status Message 0O Invalid Lock Shift O
Invalid Information ID 0O Invalid Report IE Len O
Invalid Report Request O Invalid Keep IE Len O
Num St atus Enq. Sent 569 Num St at us nmsgs Rcvd 570
Num Update Status Rcvd 0O Num St atus Ti meouts O

Prasit#ping 124.124.124.1
Type escape sequence to abort.
Sending 5, 100-byte | CMP Echos to 124.124.124.1, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/ 36/ 36 s
Pr asi t #show ip route
Codes: C - connected, S - static, | - IGRP, R- RIP, M- nobile, B - BG
D- BEIGRP, EX - EIGRP external, O- OSPF, |A - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 1S1S L1 - IS ISlevel-1, L2 - IS IS level-2, ia- 1SIS
inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downl oaded static route
Gateway of last resort is not set
3.0.0.0/24 is subnetted, 1 subnets
C 3.1.3.0 is directly connected, Seriall
R 124.0.0.0/8 [120/1] via 3.1.3.1, 00:00:19, Seriall
123.0.0.0/24 is subnetted, 1 subnets
C 123.123.123.0 is directly connected, EthernetO

e A AxZg = 2lFo] 4
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Spi cey#show running-config
Bui | di ng configuration..
!
version 12.1
service timestanps debug dateti ne nsec
service timestanps | og datetime nsec
no service password-encryption
!
host nane spi cey
!
!
!
!
interface EthernetO
ip address 124.124.124.1 255.255.255.0
!
interface SerialO
i p address 3.1.3.1 255.255.255.0
encapsul ati on franme-rel ay




frame-relay interface-dlci 130
frame-relay interface-dlci 140
|
!
router rip

network 3.0.0.0
network 124.0.0.0

|

line con O
exec-timeout 0 O
transport input none
line aux O

line vty 0 4

| ogin

!
end

IoAE

prasit #show running-config
Bui | di ng configuration..

Current configuration : 1499 bytes
|
version 12.1
service timestanps debug dateti ne nsec
service tinmestanps | og datetime nsec
no service password-encryption
|
host nane prasit
|
|
!
interface EthernetO
i p address 123.123.123.1 255.255.255.0
|
interface Seriall
ip address 3.1.3.2 255.255.255.0
encapsul ati on franme-rel ay
frame-relay interface-dlci 150
|
!
router rip
network 3.0.0.0
network 123.0.0.0
|
!
line con O
exec-timeout 0 O
transport input none
line aux O
line vty 0 4
| ogin
!
end

OH&

at on#show running-config
Bui | di ng configuration..
Current configuration

!

version 12.0




servi ce tinmestanps debug uptinme
service tinmestanps | og uptine

no service password-encryption

!

host nane at on

!

!

interface EthernetO

i p address 122.122.122.1 255.255.255.0
!

interface Seriall

ip address 3.1.3.3 255.255.255.0
encapsul ation frame-rel ay
frame-relay interface-dlci 160

!
router rip

network 3.0.0.0

network 122.0.0.0

!

!
line con O

exec-timeout 0 O

transport input none
line aux O
line vty 0 4

| ogin

!

end

show EH&d

- 2| 2ol B EA|
- show frame relay pvc
- ping <device name>

a1l PN|

spi cey#show frame-relay map

Serial0 (up): ip 3.1.3.2 dlci 140(0x8C, 0x20C0), dynanic,
broadcast,, status defined, active

Serial0 (up): ip 3.1.3.3 dlci 130(0x82, 0x2020), dynanic,
broadcast,, status defined, active

spi cey#show frame-relay pvc
PVC Statistics for interface Serial O (Frame Relay DTE)

Active I nactive Del et ed Static
Local 2 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0

DLCI = 130, DLCI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE = SerialO

i nput pkts 32 out put pkts 40 in bytes 3370
out bytes 3928 dropped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O

out bcast pkts 30 out bcast bytes 2888

pvc create tine 00:15:46, last tinme pvc status changed 00: 10: 42

DLCI = 140, DLCI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE = SerialO



i nput pkts 282 out put pkts 291 in bytes 25070

out bytes 27876 dropped pkts O in FECN pkts O

in BECN pkts O out FECN pkts O out BECN pkts O

in DE pkts 0 out DE pkts O

out bcast pkts 223 out bcast bytes 20884

pvc create tine 02:28:36, last time pvc status changed 02: 25: 14
spi cey#

Spi cey#ping 3.1.3.2

Type escape sequence to abort.

Sending 5, 100-byte |ICMP Echos to 3.1.3.2, tineout is 2 seconds:
Success rate is 100 percent (5/5), round-trip mn/avg/ max = 32/35/36 s
Spi cey#ping 3.1.3.3

Type escape sequence to abort.

Sending 5, 100-byte |ICMP Echos to 3.1.3.3, tineout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 32/35/36 s
ZEIAE

prasi t #show frame-relay map
Seriall (up): ip 3.1.3.1 dlci 150(0x96, 0x2460), dynami c,
broadcast,, status defined, active

prasi t #show frame-relay pvc

PVC Statistics for interface Seriall (Frame Relay DTE)

Active I nactive Del et ed Static
Local 1 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0

DLCI = 150, DLClI USACE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE = Seriall

i nput pkts 311 out put pkts 233 in bytes 28562
out bytes 22648 dropped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O

out bcast pkts 162 out bcast bytes 15748

pvc create tine 02:31:39, last time pvc status changed 02: 25: 14

prasit#ping 3.1.3.1

Type escape sequence to abort.

Sending 5, 100-byte |ICMP Echos to 3.1.3.1, tineout is 2 seconds:
Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/ 36/ 36 s
prasit#ping 3.1.3.3

Type escape sequence to abort.

Sending 5, 100-byte |ICMP Echos to 3.1.3.3, tineout is 2 seconds:

Success rate is O percent (0/5)

O£

at on#show frame-relay map
Seriall (up): ip 3.1.3.1 dlci 160(0xA0, 0x2800), dynami c,
br oadcast,, status defined, active

at on#show frame-relay pvc

PVC Statistics for interface Seriall (Frame Rel ay DTE)



Active | nactive Del et ed Static

Local 1 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0

DLCI = 160, DLCI USAGE = LOCAL, PVC STATUS = ACTIVE, | NTERFACE = Seriall

i nput pkts 35 out put pkts 32 in bytes 3758
out bytes 3366 dropped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts O out DE pkts O

out bcast pkts 27 out bcast bytes 2846

pvc create tine 00:10:53, last time pvc status changed 00: 10: 53
aton#ping 3.1.3.1

Type escape sequence to abort.
Sendi ng 5, 100-byte ICMP Echos to 3.1.3.1, tinmeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 32/35/36 s
at on#ping 3.1.3.2

Type escape sequence to abort.
Sendi ng 5, 100-byte ICMP Echos to 3.1.3.2, tinmeout is 2 seconds:

Success rate is 0 percent (0/5)

AXIoM AEZIN HA

CtE AZX3 0[P FA0f CHer OHEO| pie= 2 OFE K| QIEH|O|AE AIEStod §{E 2 AXx 35
Au|agjo|MolM CHE AZ I Z pingE £+ Si&LICHEE AL IARP(Inverse Address
Resolution Protocol) & S8l & ELICH S AZ 39| IP FA0 CH3H frame-relay map B S Al
&35t04 DLCI(Local Data Link Connection Identifier)E Ar&5t-§ 1H M2 5t 82 E}E A
ZI9| FAE pingE = U&LICH

Prasit

prasi t #show running-config
interface EthernetO
i p address 123.123.123.1 255. 255.255.0




interface Seria

ip address 3.1.3.2 255.255.255.0
encapsul ati on frane-rel ay
frame-relay map ip 3.1.3.3 150
frame-relay interface-dlci 150

show EH&d

- o] 2allo] B EA
- ping <device name>
- show running-config

IDAE

prasi t #show frame-relay map

Seriall (up): ip 3.1.3.1 dlci 150(0x96, 0x2460), dynam c,
broadcast,, status defined, active

Seriall (up): ip 3.1.3.3 dlci 150(0x96, 0x2460), static,
Cl SCO, status defined, active

prasit#ping 3.1.3.3
Type escape sequence to abort.
Sending 5, 100-byte I CMP Echos to 3.1.3.3, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip m n/avg/ max 68/ 70/ 80 ns

prasit#ping 122.122.122.1
Type escape sequence to abort.
Sending 5, 100-byte |ICWP Echos to 122.122.122.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip m n/avg/ max

o=

64/ 67/ 76 s

at on#show running-config

interface EthernetO

i p address 122.122.122.1 255.255.255.0

|

interface Seriall
i p address 3.1.3.3 255.255.255.0
no i p directed-broadcast
encapsul ati on frame-rel ay
frame-relay map ip 3.1.3.2 160
frame-relay interface-dlci 160

at on#show frame-relay map

Seriall (up): ip 3.1.3.1 dlci 160(0xA0, 0x2800), dynami c,
broadcast,, status defined, active

Seriall (up): ip 3.1.3.2 dlci 160(0xA0, 0x2800), static,
Cl SCO, status defined, active

aton#ping 3.1.3.2

Type escape sequence to abort
Sending 5, 100-byte ICMP Echos to 3.1.3.2, tineout is 2 seconds

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 68/ 68/ 68 ns



at on#ping 123.123.123.1
Type escape sequence to abort.
Sending 5, 100-byte |ICMP Echos to 123.123.123.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 64/67/80 s
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Spi cey#show running-config
Bui | di ng configuration...

Current configuration : 1338 bytes




!

version 12.1

service tinmestanps debug dateti ne nsec
service tinmestanps | og datetinme nsec
no service password-encryption

!
host nane Spi cey

!

enabl e password ww

interface EthernetO

i p address 124.124.124.1 255.255.255.0
|
interface Serial 0

no i p address

encapsul ati on frane-rel ay

|
interface Serial 0.1 point-to-point
ip address 3.1.3.1 255.255.255.0
frame-relay interface-dlci 140

|

!
router igrp 2

network 3.0.0.0

network 124.0.0.0

|

1

line con O

exec-timeout 0 O

transport input none

line aux O

line vty 0 4

| ogin

!
end

IoAE

Pr asi t #show running-config
Bui | di ng configuration..

Current configuration : 1234 bytes
!
version 12.1
service tinmestanps debug dateti ne nsec
service tinmestanps | og datetime nsec
no service password-encryption
!
host nane Prasit
!
!
!
interface EthernetO
i p address 123.123.123.1 255.255.255.0
!
interface Seriall
no i p address
encapsul ati on franme-rel ay
|

interface Serial 1.1 point-to-point




ip address 3.1.3.2 255.255.255.0

frame-relay interface-dlci 150

!

router igrp 2

network 3.0.0.0
0

network 123.0.
!

0

line con O
exec-timeout 0 O
transport input none

line aux O

line vty 0 4
| ogin

!

end

show EH&d

- Zoi| Eloiol & EA|

- show frame relay pvc

ALO|A]

Spi cey#show frame-relay map
Serial0.1 (up): point-to-point dlci, dlci 140(0x8C, 0x20C0), broadcast
status defined, active

Spi cey#show frame-relay pvc
PVC Statistics for interface Serial 0 (Frane Rel ay DTE)

Active I nactive Del et ed Static
Local 1 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0

DLCI = 140, DLCI USAGE = LOCAL, PVC STATUS = ACTIVE, |NTERFACE = Serial0.1

i nput pkts 193 out put pkts 175 in bytes 20450
out bytes 16340 dropped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O

out bcast pkts 50 out bcast bytes 3786

pvc create tine 01:11:27, last tine pvc status changed 00:42: 32

Spi cey#ping 123.123.123.1
Type escape sequence to abort.
Sending 5, 100-byte |ICMP Echos to 123.123.123.1, tinmeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/ 36/36 ns
ZEIAIE

Prasi t #show frame-relay map
Seriall.1 (up): point-to-point dlci, dlci 150(0x96, 0x2460), broadcast
status defined, active

Prasi t #show frame-relay pvc
PVC Statistics for interface Seriall (Franme Relay DTE)



Active | nactive Del et ed Static

Local 1 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0

DLCl = 150, DLClI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE =

Seriall.1
i nput pkts 74 out put pkts 89 in bytes 7210
out bytes 10963 dropped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O
out bcast pkts 24 out bcast bytes 4203

pvc create tine 00:12:25, last time pvc status changed 00: 12: 25

Prasit#ping 124.124.124.1
Type escape sequence to abort.
Sendi ng 5, 100-byte |ICVP Echos to 124.124.124.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/ 36/ 36 s
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AXLO|A|

Spi cey#show running-config

Bui | di ng configuration..

|

version 12.1

service tinmestanps debug dateti ne nsec
service tinmestanps | og datetime nsec
no service password-encryption

|

host nane Spi cey
!

interface EthernetO
i p address 124.124.124.1 255.255.255.0
!
interface SerialO
no i p address
encapsul ati on franme-rel ay
!
interface Serial 0.1 point-to-point
ip address 4.0.1.1 255.255.255.0
frame-relay interface-dlci 140
!
interface Serial 0.2 point-to-point
ip address 3.1.3.1 255.255.255.0
frame-relay interface-dlci 130
!
router igrp 2
network 3.0.0.0
network 4.0.0.0
. 0.

network 124.0
!

0

line con O
exec-timeout 0 O
transport input none

line aux O

line vty 0 4
| ogin

!

end

ZEIAE

Pr asi t #show running-config
Bui | di ng configuration..

version 12.1
service tinmestanps debug dateti ne nsec
service tinmestanps | og datetime nsec
no service password-encryption
!
host nane Prasit
!
interface EthernetO
i p address 123.123.123.1 255.255.255.0
!
interface Seriall
no i p address

encapsul ati on franme-rel ay
|




interface Serial 1.1 point-to-point
ip address 4.0.1.2 255.255.255.0
frame-relay interface-dlci 150

|

router igrp 2

network 4.0.0.0

network 123.0.0.0

|

!

line con O

exec-timeout 0 O

transport input none

line aux O

line vty 0 4

| ogin

!
end

Ot &

At on#show running-config
Bui | di ng configuration..

Current configuration

!
version 12.0

servi ce tinmestanps debug uptinme
service timestanps | og uptine

!

host nane At on

!

!

!

interface EthernetO

i p address 122.122.122.1 255.255.255.0
!

interface Seriall

ip address 3.1.3.3 255.255.255.0
encapsul ati on franme-rel ay
frame-relay interface-dlci 160

!

router igrp 2

network 3.0.0.0

network 122.0.0.0

!

line con O

exec-timeout 0 O

transport input none

line aux O

line vty 0 4

| ogin

!

end

show EH&d

- Zo| Blaio] ¥ EA|

- show frame relay pvc

ALO|A]



Spi cey#show frame-relay map

Serial 0.2 (up): point-to-point dlci, dlci 130(0x82,0x2020), broadcast
status defined, active

Serial 0.1 (up): point-to-point dlci, dlci 140(0x8C, 0x20C0), broadcast
status defined, active

Spi cey#show frame-relay pvc
PVC Statistics for interface Serial O (Frame Rel ay DTE)

Active I nactive Del et ed Static
Local 2 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0

DLCl = 130, DLClI USACE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE = Serial 0.2

in bytes 1080
in FECN pkts O

i nput pkts 11
out bytes 5128

out put pkts 22
dropped pkts O

in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O
out bcast pkts 17 out bcast bytes 4608

pvc create tine 00:06:36, last time pvc status changed 00: 06: 36
DLCI = 140, DLClI USAGE = LOCAL, PVC STATUS = ACTIVE, |NTERFACE = Serial0.1
i nput pkts 33

out put pkts 28 in bytes 3967

out bytes 5445
in BECN pkts O
in DE pkts 0

dropped pkts O
out FECN pkts O
out DE pkts O

in FECN pkts O
out BECN pkts O

out bcast pkts 17 out bcast bytes 4608
pvc create tine 00:06:38, last time pvc status changed 00: 06: 38

Spi cey#ping 122.122.122.1
Type escape sequence to abort.
Sending 5, 100-byte |ICMP Echos to 122.122.122.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 32/35/36 s

Spi cey#ping 123.123.123.1
Type escape sequence to abort.
Sending 5, 100-byte |ICMP Echos to 123.123.123.1, tinmeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/ 36/ 36 s

IOIAE

Pr asi t #show frame-relay map
Seriall.1 (up): point-to-point dlci, dlci 150(0x96, 0x2460), broadcast
status defined, active

Pr asi t #show frame-relay pvc
PVC Statistics for interface Seriall (Frame Rel ay DTE)

Active I nactive Del et ed Static
Local 1 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0

DLCI = 150, DLCI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE =
Seriall. 1



i nput pkts 45 out put pkts 48 in bytes 8632

out bytes 6661 dropped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O

out bcast pkts 31 out bcast bytes 5573

pvc create tine 00:12:16, last time pvc status changed 00: 06: 23

Prasit#ping 124.124.124.1
Type escape sequence to abort.
Sending 5, 100-byte | CMP Echos to 124.124.124.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/ 36/ 36 s

O£

At on#show frame-relay map
Seriall (up): ip 3.1.3.1 dlci 160(0xA0, 0x2800), dynami c,
br oadcast,, status defined, active

At on#show frame-relay pvc
PVC Statistics for interface Seriall (Frame Rel ay DTE)

Active I nactive Del et ed Static
Local 1 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0

DLCI = 160, DLClI USACE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE = Seriall

i nput pkts 699 out put pkts 634 in bytes 81290
out bytes 67008 dropped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O

out bcast pkts 528 out bcast bytes 56074

pvc create tine 05:46:14, last time pvc status changed 00: 05: 57

At on#ping 124.124.124.1
Type escape sequence to abort.
Sending 5, 100-byte | CMP Echos to 124.124.124.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/ 36/ 36 s
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At on#show running-config
Bui | di ng configuration..
Current configuration:
!
version 12.0
servi ce tinmestanps debug uptine
service tinmestanps | og uptine
no service password-encryption
!
host nane Aton
!
!
interface EthernetO
i p address 122.122.122.1 255.255.255.0
!
interface Seriall
no i p address
encapsul ati on franme-rel ay
!
interface Seriall.1 nultipoint
i p address 4.0.1.3 255.255.255.0
frame-relay map ip 4.0.1.1 160 broadcast
!
router igrp 2




network 4.0.0.0
network 122.0.0.0
]
line con O
exec-tinmeout 0 O
transport input none
line aux O
line vty 0 4
| ogin
!
end

ATLO|A|

Spi cey#show running-config

Bui | di ng configuration...Current configuration : 1652
byt es!

version 12.1

service tinmestanps debug dateti ne nsec

service tinmestanps | og datetime nsec

no service password-encryption

|
host nane Spi cey
|
1
interface EthernetO

ip address 124.124.124.1 255.255.255.0
|
interface SerialO

ip address 4.0.1.1 255.255.255.0
encapsul ati on frame-rel ay

frame-relay map ip 4.0.1.2 140 broadcast
frame-relay map ip 4.0.1.3 130 broadcast
|
router igrp 2
network 4.0.0
network 124.0.
|
|

0
0.0

line con O
exec-tinmeout 0 O
transport input none
line aux O

line vty 0 4

| ogin

!
end

ZEIAE

Prasi t #show running-config
Bui | di ng configuration..

Current configuration : 1162 bytes
!
version 12.1

service tinmestanps debug dateti ne nsec
service timestanps | og datetime nsec
no service password-encryption

!
host nane Prasit
!
!
!




interface EthernetO

i p address 123.123.123.1 255.255.255.0

|

interface Seriall

no i p address

encapsul ati on franme-rel ay

|

interface Seriall.1 nultipoint

ip address 4.0.1.2 255.255.255.0
frame-relay map ip 4.0.1.1 150 broadcast
|

router igrp 2

network 4.0.0.0

network 123.0.0.0

|

line con O

exec-timeout 0 O

transport input none
line aux 0
line vty 0 4

| ogin

!
end

debug 2! show H&

- Zoi| Eloiol & EA|

- show frame relay pvc

OE

At on#show frame-relay map
Seriall.1 (up): ip 4.0.1.1 dlci 160(0xA0, 0x2800), static, broadcast,
Cl SCO, status defined, active

At on#show frame-relay pvc
PVC Statistics for interface Seriall (Frane Rel ay DTE)

Active I nactive Del et ed Static
Local 1 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0

DLCI = 160, DLCI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE =
Seriall. 1l

i nput pkts 16 out put pkts 9 in bytes 3342
out bytes 450 dropped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O

out bcast pkts 9 out bcast bytes 450

pvc create tine 00:10:02, last tine pvc status changed 00:10: 02
At on#ping 124.124.124.1

Type escape sequence to abort.

Sending 5, 100-byte |ICMP Echos to 124.124.124.1, tinmeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 32/ 35/36 ns

AT}O|A]



Spi cey#show frame-relay map

SerialO (up): ip 4.0.1.2 dlci 140(0x8C, 0x20C0), static, broadcast,
Cl SCO, status defined, active
SerialO (up): ip 4.0.1.3 dlci 130(0x82,0x2020), static, broadcast,
Cl SCO, status defined, active
Spi cey#show frame-relay pvc
PVC Statistics for interface Serial O (Frame Rel ay DTE)
Active I nactive Del et ed Static
Local 2 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0
DLCI = 130, DLCI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE = SerialO
i nput pkts 9 out put pkts 48 in bytes 434
out bytes 11045 dr opped pkts O in FECN pkts 0O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O
out bcast pkts 48 out bcast bytes 11045

pvc create tine 00: 36: 25,

last time pvc status changed 00: 36: 15

DLCI = 140, DLClI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE = SerialO
i nput pkts 17 out put pkts 26 in bytes 1390
out bytes 4195 dr opped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O
out bcast pkts 16 out bcast bytes 3155

pvc create tine 00:08: 39,

Spi cey#ping 122.122.122.1

last time pvc status changed 00: 08: 39

Type escape sequence to abort.

Sendi ng 5, 100-byte |ICMP Echos to 122.122.122.1,

Success rate is 100 percent

Spi cey#ping 123.123.123.1

Type escape sequence to abort.

Sendi ng 5, 100-byte |ICMP Echos to 123.123.123.1,

Success rate is 100 percent

IOIAE

Pr asi t #show frame-relay map

Seriall.1 (up):
br oadcast,

Cl SCO, status defined,

Pr asi t #show frame-relay pvc
interface Seriall (Frame Rel ay DTE)

PVC Statistics for

tinmeout is 2 seconds:
(5/5), round-trip mn/avg/ max = 36/ 36/ 40 s
tinmeout is 2 seconds:
(5/5), round-trip mn/avg/ max = 32/ 35/ 36
ip 4.0.1.1 dlci 150(0x96, 0x2460), stati c,

active

Active I nactive Del et ed Static
Local 1 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0
DLCI = 150, DLCI USAGE = LOCAL, PVC STATUS = ACTIVE, |INTERFACE = Seriall.1l
i nput pkts 28 out put pkts 19 in bytes 4753
out bytes 1490 dropped pkts O in FECN pkts O

in BECN pkts O

out FECN pkts O

out BECN pkts O



in DE pkts 0 out DE pkts O
out bcast pkts 9 out bcast bytes 450
pvc create tine 00:11:00, last time pvc status changed 00:11: 00

Prasit#ping 124.124.124.1
Type escape sequence to abort.
Sending 5, 100-byte | CMP Echos to 124.124.124.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/ 36/ 36 s
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Spi cey#show running-config

Bui | di ng configuration..

Current configuration : 1674 bytes

!

version 12.1

service timestanps debug dateti ne nsec
service timestanps | og datetime nsec
no service password-encryption

!

host nane Spi cey

!

!

!

interface EthernetO

ip address 124.124.124.1 255.255.255.0
!

interface SerialO

no i p address

encapsul ati on franme-rel ay
!



//www.cisco.com/en/US/docs/ios/12_1/wan/command/reference/wrdfrely.html

interface Serial 0.1 point-to-point
i p unnunbered Et hernetO
frame-relay interface-dlci 140
|
router igrp 2
network 124.0.0.0
|
line con O
exec-timeout 0 O
transport input none
line aux 0
line vty 0 4
| ogin
!
end

IoAE

Pr asi t #show running-config
Bui | di ng configuration..

Current configuration : 1188 bytes
!
version 12.1
service timestanps debug dateti ne nsec
service tinmestanps | og datetime nsec
no service password-encryption

!
host nane Prasit
!
!
interface EthernetO

i p address 123.123.123.1 255.255.255.0
!

interface Seriall

no i p address

encapsul ati on franme-rel ay

!

interface Seriall.1 point-to-point

i p unnunbered Et hernetO

frame-relay interface-dlci 150

!

router igrp 2

network 123.0.0.0

!

line con O

exec-timeout 0 O

transport input none

line aux O

line vty 0 4

| ogin

!

end

show EH&d

- Zo| Blaio] ¥ EA|

- show frame relay pvc

ALO|A]



Spi cey#show frame-relay map
Serial 0.1 (up): point-to-point dlci, dlci 140(0x8C, 0x20C0), broadcast
status defined, active

Spi cey#show frame-relay pvc

PVC Statistics for interface Serial 0O (Frame Rel ay DTE)

Active I nactive Del et ed Static
Local 1 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0

DLCI = 140, DLCI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE =
Serial0.1

i nput pkts 23 out put pkts 24 in bytes 3391
out bytes 4952 dropped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O

out bcast pkts 14 out bcast bytes 3912

pvc create tine 00:04:47, last time pvc status changed 00: 04: 47

Spi cey#show ip route
Codes: C - connected, S - static, | - IGRP, R- RIP, M- nobile, B - BGP
D- BEIGRP, EX - EIGRP external, O- OSPF, |A - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 1S1S L1 - IS ISlevel-1, L2 - IS IS level-2, ia- ISIS
inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downl oaded static route

Gateway of l|ast resort is not set

124.0.0.0/24 is subnetted, 1 subnets
C 124.124.124.0 is directly connected, EthernetO

123.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
| 123.0.0.0/8 [100/8576] via 123.123.123.1, 00:01:11, Serial0.1
| 123.123.123.0/32 [100/8576] via 123.123.123.1, 00:01:11,
Serial0.1

Spi cey#ping 123.123.123.1

Type escape sequence to abort.
Sending 5, 100-byte |ICMP Echos to 123.123.123.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/ 36/ 36 s
ZEIAE

Pr asi t #show frame-relay map
Seriall.1 (up): point-to-point dlci, dlci 150(0x96, 0x2460), broadcast
status defined, active

Pr asi t #show frame-relay pvc

PVC Statistics for interface Seriall (Frame Rel ay DTE)

Active | nactive Del et ed Static
Local 1 0 0 0
Swi t ched 0 0 0 0

Unused 0 0 0 0



DLCI = 150, DLCI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE =

Seriall. 1
i nput pkts 24 out put pkts 52 in bytes 4952
out bytes 10892 dropped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O
out bcast pkts 41 out bcast bytes 9788

pvc create tine 00:10:54, last time pvc status changed 00: 03: 51

Prasi t #show ip route
Codes: C - connected, S - static, | - IGRP, R- RIP, M- nobile, B - BGP
D- BEIGRP, EX - EIGRP external, O- OSPF, |A - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 1S1S L1 - IS ISlevel-1, L2 - IS IS level-2, ia- ISIS
inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downl oaded static route

Gateway of l|ast resort is not set

124.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
| 124.0.0.0/8 [100/8576] via 124.124.124.1, 00:00:18, Seriall.1
| 124.124.124.0/32 [100/8576] via 124.124.124.1, 00:00: 18,
Seriall. 1l

123.0.0.0/24 is subnetted, 1 subnets
C 123.123.123.0 is directly connected, EthernetO

Prasit#ping 124.124.124.1
Type escape sequence to abort.
Sending 5, 100-byte | CMP Echos to 124.124.124.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/ 120/ 436 s
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. B2 1
- BB 2

cHE 1

ROUTER1#
!

host nane ROUTER1
]
user nane ROUTER2 password sane

i sdn switch-type basic-dnms100

]
interface Ethernet 0

i p address 172.16.15.1 255. 255. 255. 248

]
interface serial 0

ip address 172.16.24. 129 255. 255. 255. 128
encapsul ati on FRAVE- RELAY

]

interface BRI O

description Backup | SDN for frane-rel ay

ip address 172.16.12.1 255.255. 255. 128
encapsul ati on PPP

dialer idle-timout 240

dialer wait-for-carrier-time 60

dialer map IP 172.16.12. 2 name ROUTER2 broadcast
7086639706

ppp aut hentication chap

dialer-group 1

i sdn spidl 0127280320 2728032

i sdn spid2 0127295120 2729512

]

router igrp 1

network 172.16.0.0

]

ip route 172.16.15.16 255.255.255.248 172.16.12.2 150
!--- Floating static route. ! access-list 101 deny igrp
0.0.0.0 255.255.255. 255 0.0.0.0 255. 255. 255. 255 access-
list 101 permit ip 0.0.0.0 255.255.255.255 0.0.0.0
255. 255. 255. 255 dialer-list 1 LIST 101 !

Bt E 2

ROUTER2#
!

host nane ROUTER2
!
user nane ROUTER1 password sane
i sdn switch-type basic-dnms100
!
interface Ethernet 0O
ip address 172.16.15.17 255. 255. 255. 248
!
interface Serial 0
ip address 172.16. 24. 130 255. 255. 255. 128
encapsul ati on FRAVE- RELAY
!
interface BRI O
description | SDN backup interface for frane-rel ay
ip address 172.16.12.2 255. 255, 255. 128
encapsul ati on PPP
dialer idle-tinmout 240




dialer map IP 172.16.12.1 name ROUTER1 broadcast

ppp authentication chap

pul se-tinme 1

dialer-group 1

i sdn spidl 0191933333 4445555

i sdn spid2 0191933334 4445556

|
router igrp 1

network 172.16.0.0

|

ip route 172.16.15.0 255.255.255.248 172.16.12.1 150
!--- Floating static route. ! access-list 101 deny igrp
0.0.0.0 255.255. 255. 255 0.0.0.0 255. 255. 255. 255 access-
list 101 permit ip 0.0.0.0 255.255.255. 255 162.27.9.0
0.0.0.255 dialer-list 1 LIST 101 !

show E&
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Spi cey#show running-config
Bui | di ng configuration..

Current configuration : 1438 bytes
!
version 12.1
service timestanps debug dateti ne nsec
service tinmestanps | og datetime nsec
no service password-encryption
!
host nane Spi cey
!
!
usernane Prasit password 0 cisco
!
!
i sdn switch-type basic-net3
!
!
1
interface EthernetO
i p address 124.124.124.1 255.255.255.0
!
interface SerialO
no i p address
encapsul ati on frane-rel ay
!
interface Serial 0.1 point-to-point
ip address 4.0.1.1 255.255.255.0
frame-relay interface-dlci 140
!
interface BRI O
ip address 3.1.6.1 255.255.255.0
encapsul ati on ppp
dialer map ip 3.1.6.2 nane Prasit broadcast
dialer-group 1
i sdn switch-type basic-net3
no peer default ip address
no cdp enabl e
ppp aut hentication chap
!
router igrp 2
network 3.0.0.0
network 4.0.0.0
net work 124.0. 0.
!
ip classless

ip route 123.123.123.0 255.255.255.0 3.1.6.2 250
!

0

access-list 101 deny igrp any any
access-list 101 pernit ip any any

dialer-list 1 protocol ip list 101
!

line con O




exec-tinmeout 0 O
transport input none
line aux 0O

line vty 0 4

| ogin

!
end

IoAE

Pr asi t #show running-config
Bui | di ng configuration..

Current configuration : 1245 bytes
!
version 12.1
service tinmestanps debug dateti ne nsec
service tinmestanps | og datetime nsec
no service password-encryption

!
host nane Prasit
!
usernane Spicey password 0 cisco
!
!
i sdn switch-type basic-net3
!
!
!
interface EthernetO

i p address 123.123.123.1 255.255.255.0

!
interface Seriall

no i p address

encapsul ati on franme-rel ay

!

interface Serial1l.1 point-to-point

backup delay 5 10

backup interface BRI O

ip address 4.0.1.2 255.255.255.0

frame-relay interface-dlci 150

!

interface BRI O

ip address 3.1.6.2 255.255.255.0

encapsul ati on ppp

dialer map ip 3.1.6.1 nane Spicey broadcast 6106

dialer-group 1

i sdn switch-type basic-net3

ppp aut hentication chap

!

router igrp 2

network 3.0.0.0

network 4.0.0.0

net work 123. 0. 0.
|

ip route 124.124.124.0 255.255.255.0 3.1.6.1 250
!

0

access-list 101 deny igrp any any
access-list 101 pernit ip any any

dialer-list 1 protocol ip list 101
!

line con O

exec-timeout 0 O




transport input none
line aux 0O
line vty 0 4
| ogin
!
end

show E&

- Ze] o] B EA
. IP AR EA|

. isdn 718§ EA|

. isdn &E{f EA|

- show interface bri 0

- isdn & E Al

a1l PN|

Spi cey#show frame-relay map
Serial0.2 (up): point-to-point dlci, dlci 130(0x82,0x2020), broadcast
status defined, active
Serial 0.1 (up): point-to-point dlci, dlci 140(0x8C, 0x20CQ0), broadcast
status defined, active

Spi cey#show ip route
Codes: C - connected, S - static, | - IGRP, R- RIP, M- nobile, B - BGP
D- EIGRP, EX - EIGRP external, O- OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 1S1S, L1 - 1SISlevel-1, L2 - IS IS level-2, ia- ISIS
inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downl oaded static route

Gateway of last resort is not set

3.0.0.0/24 is subnetted, 2 subnets C
3.1.3.0 is directly connected, Serial0.2 C
3.1.6.0 is directly connected, BRI O
4.0.0.0/24 is subnetted, 1 subnets C
4.0.1.0 is directly connected, Serial0.1
124.0.0.0/24 is subnetted, 1 subnets C

124.124.124.0 is directly connected, EthernetO
123.0.0.0/8 is variably subnetted, 2 subnets, 2 nmasks |
123.0.0.0/8 [100/8576] via 4.0.1.2, 00:00:00, Serial0.1 S
123.123.123.0/24 [250/0] via 3.1.6.2

122.0.0.0/8 [100/8576] via 3.1.3.3, 00:00:37, SerialO.2

Spi cey#

*Mar 1 00:59:12.527: %. NK-3-UPDOMWN: | nterface BRI0:1, changed state to up

*Mar 1 00:59:13.983: %. NEPROTO 5- UPDOM: Li ne protocol on Interface

BRI 0: 1, changed state to up

*Mar 1 00:59:18.547: 9% SDN- 6- CONNECT: Interface BRIO:1 is now connected to 6105 Prasit

Spi cey#show isdn history



Call History contains all active calls, and a maxi mum of 100 inactive calls.

Inactive call data will be retained for a maxi num of 15 m nutes.

Cal | Calling Cal |l ed Renmote Seconds Seconds Seconds

Char ges

Type Nurber Nurber Nare Used Left Idle Units/Currency
I'n 6105 6106 Prasit 31 90 29

Spi cey#

*Mar 1 01:01:14.547: 9% SDN-6- DI SCONNECT: Interface BRI 0:1 disconnected

from 6105 Prasit, call lasted 122 seconds

*Mar 1 01:01:14.663: % . NK-3-UPDOMN: Interface BRIO:1, changed state to down
*Mar 1 01:01:15.663: %I NEPROTO 5- UPDOMN: Line protocol on Interface
BRI 0: 1, changed state to down

IOIAE

Pr asi t #show frame-relay map

Seriall.1 (up): point-to-point dlci, dlci 150(0x96, 0x2460), broadcast
status defined, active

Prasit#ping 124.124.124.1

Type escape sequence to abort.
Sending 5, 100-byte | CVMP Echos to 124.124.124.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/36/40 ns

Pr asi t #show ip route
Codes: C - connected, S - static, | - IGRP, R- RP, M- nobile, B - BGP
D- BEIGRP, EX - EIGRP external, O- OSPF, |A - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 1S1S L1- IS ISlevel-1, L2 - IS-ISlevel-2, ia- IS1S
inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downl oaded static route

Gateway of last resort is not set

.0.0/8 [100/10476] via 4.0.1.1, 00:00:55, Seriall.1
.0.0/24 is subnetted, 1 subnets
1
0

e
o oo

.1.0 is directly connected, Seriall. 1
124.0.0.0/8 is variably subnetted, 2 subnets, 2 masks

S 124.124.124.0/24 [250/0] via 3.1.6.1

| 124.0.0.0/8 [100/8576] via 4.0.1.1, 00:00:55, Seriall.1
123.0.0.0/24 is subnetted, 1 subnets

C 123.123.123.0 is directly connected, EthernetO

| 122.0.0.0/8 [100/10576] via 4.0.1.1, 00:00:55, Seriall. 1

X& 30| Lz Lo,

Prasit#
*Mar 1 01:23:50.531: % NK-3-UPDOWN: Interface Seriall, changed state to down
*Mar 1 01:23:51.531: %1 NEPROTO 5- UPDOWN: Li ne protocol on Interface

Serial 1, changed state to down

*Mar 1 01:23:53.775: %1 NK-3-UPDOMWN: Interface BRI 0:1, changed state to down

*Mar 1 01:23:53.791: % NK-3-UPDOMWN: Interface BRIO:2, changed state to down

*Mar 1 01:23:53.827: %I NK-3-UPDOMN: Interface BRI O, changed state to up

*Mar 1 01:23:57.931: % SDN-6- LAYER2UP: Layer 2 for Interface BRO, TEl 64 changed to up



Prasi t #show ip route
Codes: C - connected, S - static, | - IGRP, R- RP, M- nobile, B - BGP
D- BEIGRP, EX - EIGRP external, O- OSPF,IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 1S1S L1- IS ISlevel-1, L2 - IS IS level-2, ia- ISI1S
inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downl oaded static route

Gateway of last resort is not set

3.0.0.0/24 is subnetted, 1 subnets
C 3.1.6.0 is directly connected, BRI O
124.0.0.0/24 is subnetted, 1 subnets

S 124.124.124.0 [250/0] via 3.1.6.1
123.0.0.0/24 is subnetted, 1 subnets
C 123.123.123.0 is directly connected, EthernetO

Prasit#show isdn status
G obal |1 SDN Switchtype = basic-net3
I SDN BRI O interface
dsl 0, interface | SDN Switchtype = basic-net3
Layer 1 Status:
ACTI VE
Layer 2 Status:
TEl = 64, Ces = 1, SAPI = 0, State = MJLTI PLE_FRAME_ESTABLI| SHED
Layer 3 Status:
0 Active Layer 3 Call(s)
Active dsl 0 CCBs = 0
The Free Channel Mask: 0x80000003
Total Allocated I SDN CCBs = 0

Prasit#ping 124.124.124.1

Type escape sequence to abort.

Sending 5, 100-byte |ICWMP Echos to 124.124.124.1, timeout is 2 seconds:

!

*Mar 1 01:25:47.383: %1 NK-3-UPDOMN: |Interface BRIO:1, changed state to up!!!
Success rate is 80 percent (4/5), round-trip mn/avg/ max = 36/ 36/ 36 ns
Prasit#

*Mar 1 01:25:48.475: %1 NEPROTO 5- UPDOMN: Line protocol on Interface

BRI 0: 1, changed state to up

Prasit#
*Mar 1 01:25:53.407: 9% SDN-6- CONNECT: Interface BRIO:1 is now connected
to 6106 Spicey

Prasit#show isdn status
G obal |1 SDN Switchtype = basic-net3
| SDN BRI O interface
dsl 0, interface | SDN Switchtype = basic-net3
Layer 1 Status:
ACTI VE
Layer 2 Status:
TEl = 64, Ces = 1, SAPI = 0, State = MJLTI PLE_FRAME_ESTABLI| SHED
Layer 3 Status:
1 Active Layer 3 Call(s)
CCB: cal 1i d=8003, sapi =0, ces=1, B-chan=1, calltype=DATA
Active dsl 0 CCBs =1
The Free Channel Mask: 0x80000002
Total Allocated I1SDN CCBs = 1



Prasi t #show isdn active

Cal | Calling Cal |l ed Renmote Seconds Seconds Seconds Charges

Type Nurber Nurber Nare Used Left Idle Uni t s/ Currency
Qut 6106 Spi cey 21 100 19 0

Prasit#

*Mar 1 01:27:49.027: 9% SDN- 6- DI SCONNECT: Interface BRIO:1 disconnected
from 6106 Spicey, call lasted 121 seconds

*Mar 1 01:27:49.131: %1 NK-3-UPDOMN: Interface BRIO:1, changed state to down
*Mar 1 01:27:50.131: %1 NEPROTO 5- UPDOMN: Li ne protocol on Interface

BRI 0: 1, changed state to down

*Mar 1 01:28:09.215: %1 NK-3-UPDOMN: | nterface Seriall, changed state to up
*Mar 1 01:28:10.215: %1 NEPROTO 5- UPDOMN: Li ne protocol on Interface
Serial 1, changed state to up

*Mar 1 01:28:30.043: 9% SDN- 6- LAYER2DOWN: Layer 2 for Interface BRI O,

TEl 64 changed to down

*Mar 1 01:28:30.047: 9% SDN- 6- LAYER2DOMWN: Layer 2 for Interface BRO, TEI

64 changed to down

*Mar 1 01:28:30.371: %1 NK-5-CHANGED: Interface BRI 0O, changed state to standby node
*Mar 1 01:28:30.387: %1 NK-3-UPDOMN: Interface BRIO:1, changed state to down
*Mar 1 01:28:30.403: %. NK-3-UPDOMN: I nterface BRIO:2, changed state to down
Prasit#

X2 40| OhA| dEEIR&LICH

Prasi t #show isdn status
d obal | SDN Switchtype = basic-net3
I SDN BRI O interface
dsl 0, interface | SDN Swi t chtype = basic-net3
Layer 1 Status:
DEACTI VATED
Layer 2 Status:
Layer 2 NOT Activated
Layer 3 Status:
0 Active Layer 3 Call(s)
Active dsl 0 CCBs = 0
The Free Channel Mask: 0x80000003
Total Allocated |ISDN CCBs = 0

Prasi t #show interface bri 0
BRIO is standby node, |ine protocol is down
Hardware is BRI
Internet address is 3.1.6.2/24
MIU 1500 bytes, BW64 Kbit, DLY 20000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsul ati on PPP, | oopback not set
Last input 00:01:00, output 00:01:00, output hang never
Last clearing of "show interface" counters 01:28:16
I nput queue: 0/75/0/0 (sizel/ max/drops/flushes); Total output drops: O
Queueing strategy: weighted fair
Qut put queue: 0/ 1000/64/0 (size/max total/threshol d/ drops)
Conversations 0/1/16 (active/ max active/ max total)
Reserved Conversations 0/0 (allocated/ max all ocat ed)
5 mnute input rate 0 bits/sec, 0 packets/sec
5 mnute output rate 0 bits/sec, 0 packets/sec
128 packets input, 601 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, O giants, O throttles
O input errors, 0 CRC, O franme, O overrun, O ignored, 0 abort



132 packets output, 687 bytes, O underruns

0 output errors, O collisions, 10 interface resets

0 output buffer failures, O output buffers swapped out
14 carrier transitions

Prasi t #ping 124.124.124.1

Type escape sequence to abort.
Sending 5, 100-byte |ICMP Echos to 124.124.124.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/36/36 ns
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Prasit

At on#show running-config
Bui | di ng configuration..

Current configuration:

!

version 12.0

service tinestanps debug uptine




service tinmestanps | og uptine
no service password-encryption
!
host nane At on
!
!
usernane Spicey password 0 cisco
!
i sdn switch-type basic-net3
!
!
!
interface EthernetO
ip address 122.122.122.1 255.255.255.0
!
!
interface Seriall
no i p address
encapsul ation frame-rel ay
!
interface Serial 1.1 point-to-point
ip address 3.1.3.3 255.255.255.0
backup delay 5 10
backup interface BRI O
frame-relay interface-dlci 160
!
interface BRI O
i p address 155. 155. 155. 3 255. 255. 255.0
encapsul ati on ppp
no i p route-cache
no i p nroute-cache
dialer map ip 155.155.155.2 nane Spicey broadcast 6106
dialer-group 1
i sdn switch-type basic-net3
ppp aut hentication chap
!
router igrp 2
network 3.0.0.0
network 122.0.0.0
network 155.155.0.0
!
ip route 124.124.124.0 255. 255.255.0 155. 155. 155.2 250
!
access-list 101 deny igrp any any
access-list 101 pernit ip any any
dialer-list 1 protocol ip list 101
!
line con O
exec-timeout 0 O
transport input none
line aux O
line vty 0 4
| ogin
!
end

ATLO|A|

Spi cey#show running-config
Bui | di ng configuration..

Current configuration : 1887 bytes
!
version 12.1




service tinmestanps debug dateti ne nsec
service tinmestanps | og datetinme nsec
no service password-encryption

!
host nane Spi cey
!
usernane Prasit password O cisco
usernane Aton password O cisco

!
i sdn switch-type basic-net3
!
!
!
interface EthernetO

i p address 124.124.124.1 255.255.255.0
!

interface Serial 0

no i p address

encapsul ation frame-rel ay

nterface Serial 0.1 point-to-point
ip address 4.0.1.1 255.255.255.0

frame-relay interface-dlci 140
!

nterface Serial 0.2 point-to-point
ip address 3.1.3.1 255.255.255.0
frame-relay interface-dlci 130

|

nterface BRI 0

no i p address

encapsul ati on ppp

no i p route-cache

no i p nroute-cache

di al er pool -nenber 2 max-link 1
di al er pool -nenmber 1 max-link 1
i sdn switch-type basic-net3

no peer default ip address

no cdp enabl e

ppp authentication chap

nterface Dialerl

i p address 160. 160. 160. 1 255. 255. 255.0
encapsul ati on ppp

no i p route-cache

no i p nroute-cache

di al er pool 1

di al er renote-nane Prasit

dialer-group 1

ppp authentication chap

nterface Dialer2

i p address 155. 155. 155. 2 255. 255. 255.0
encapsul ati on ppp

no i p route-cache

no i p nroute-cache

di al er pool 2

di al er renote-nanme Aton

dialer-group 1

ppp authentication chap

|

router igrp 2
network 3.0.0.0
network 4.0.0.0

. 0.

network 124.0 0




network 155.155.0.0

network 160. 160.0.0

|
access-list 101 deny igrp any any
access-list 101 pernit ip any any
dialer-list 1 protocol ip list 101
|
line con O
exec-timeout 0 O
transport input none
line aux O

line vty 0 4

| ogin

!
end

IoAE

Pr asi t #show running-config
Bui | di ng configuration..

Current configuration : 1267 bytes
!

version 12.1

service tinmestanps | og datetime nsec
no service password-encryption

!
host nane Prasit
!
usernane Spicey password 0 cisco
!
i sdn switch-type basic-net3
!
!
!
interface EthernetO

interface Seriall
no i p address
encapsul ation frame-rel ay
|
interface Serial1l.1 point-to-point
backup delay 5 10
backup interface BRI O
ip address 4.0.1.2 255.255.255.0
frame-relay interface-dlci 150
|

interface BRI O
encapsul ation ppp

dialer-group 1

i sdn switch-type basic-net3
ppp aut hentication chap

]
router igrp 2
network 4.0.0.0
network 123.0.0.0

network 160.160.0.0
|

service timestanps debug dateti ne nsec

i p address 123.123.123.1 255.255.255.0

i p address 160. 160. 160. 2 255. 255. 255.0

dialer map ip 160.160.160.1 nanme Spicey broadcast

6106

ip route 124.124.124.0 255.255.255.0 160. 160. 160.1 250




!

access-list 101 deny
access-list 101 pernit
dialer-list 1 protoco

igrp any any
i p any any
iplist 101
|
line con O
exec-timeout 0 O
transport input
line aux O

line vty 0 4

| ogin

none

!
end

show E&

- o] 2allo] B EA
- IP B2 EA|

CZEY B EA

- show frame relay pvc

OHE

At on#show frame-relay map
Seriall.1 (up): point-to-point
st at us defi ned,

dici, dlci

active

At on#ping 124.124.124.1
Type escape sequence to abort.

160( 0xA0, 0x2800), broadcast

Sending 5, 100-byte |ICWMP Echos to 124.124.124.1, timeout is 2 seconds:

et

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/36/36 ns

At on#show ip route

Codes: C - connected, S - static, | - IGRP, R- RP, M- nobile, B - BGP
D- BEIGRP, EX - EIGRP external, O - OSPF, |A - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - ISI1S, L1 - IS I1Slevel-1, L2 IS-1S level-2, * - candi date defaul t
U - per-user static route, o - ODR, P - periodic downl oaded static route
T - traffic engineered route

Gateway of last resort is not set

I 155. 155.0. 0/ 16 [100/182571] via 3.1.3.1, Seriall. 1
3.0.0.0/24 is subnetted, 1 subnets

C 3.1.3.0 is directly connected, Seriall.1

I 4.0.0.0/8 [100/10476] via 3.1.3.1, Seriall.1

I 160. 160. 0. 0/ 16 [100/182571] via 3.1.3.1, Seriall.1
124.0.0.0/8 is variably subnetted, 2 subnets, 2 masks

S 124.124.124.0/ 24 [250/0] via 155.155.155.2

I 124.0.0.0/8 [100/8576] via 3.1.3.1, Seriall.1

I 123.0.0.0/8 [100/10576] via 3.1.3.1, Seriall.1
122.0.0.0/24 is subnetted, 1 subnets

C 122.122.122.0 is directly connected,

At on#

Et hernet O

%|& 10| Ct2ELCh



At on#
01:16:33: 9%.INK-3-UPDOMN: Interface Seriall, changed state to down
01:16: 34: 9%.1 NEPROTO 5- UPDOWN:  Li ne protocol on Interface Seriall,
changed state to down
01:16:37: 9%.INK-3-UPDOMN: Interface BRI 0:1, changed state to down
01:16:37: 9%.INK-3-UPDOMN: Interface BRI 0:2, changed state to down
01:16:37: 9%.I NK-3-UPDOM: Interface BRI O, changed state to up
01:16:41: 98 SDN- 6- LAYER2UP: Layer 2 for Interface BRO, TEl 64 changed to up

At on#show ip route

Codes: C - connected, S - static, | - IGRP, R- RP, M- nobile, B - BGP
D- BEIGRP, EX - EIGRP external, O- OSPF, |A - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - COSPF external type 2, E - EGP
i - 1SI1S L1 - 1S I1Slevel-1, L2 - IS IS level-2, * - candidate default
U - per-user static route, o - ODR, P - periodic downl oaded static route
T - traffic engineered route

Gateway of last resort is not set
155.155.0.0/24 is subnetted, 1 subnets

C 155.155.155.0 is directly connected, BRI O
124.0.0.0/24 is subnetted, 1 subnets

S 124.124.124.0 [250/0] via 155.155.155.2
122.0.0.0/24 is subnetted, 1 subnets

C 122.122.122.0 is directly connected, EthernetO

At on#ping 124.124.124.1
Type escape sequence to abort.
Sending 5, 100-byte |ICWMP Echos to 124.124.124.1, timeout is 2 seconds:

01:21:33: 9%.INK-3-UPDOMN: Interface BRI 0:1, changed state to up.!!!!
Success rate is 80 percent (4/5), round-trip mn/avg/ max = 36/ 36/ 36 ns
At on#

01: 21: 34: 9%. NEPROTO 5- UPDOMN:  Li ne protocol on Interface BRIO: 1,
changed state to up

01:21:39: 9% SDN-6- CONNECT: Interface BRIO:1 is now connected to 6106
Spi cey

At on#ping 124.124.124.1

Type escape sequence to abort.

Sending 5, 100-byte |ICVMP Echos to 124.124.124.1, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip mn/avg/ max = 32/123/296 ns
At on#

%121 10| CHA| #4351

At on#
01: 24:02: 9% SDN-6- DI SCONNECT: Interface BRIO:1 disconnected from 6106
Spi cey, call lasted 149 seconds

01:24:02: 9%.I NK-3-UPDOMN: Interface BRI 0:1, changed state to down
01: 24: 03: 9.1 NEPROTO 5- UPDOMN:  Li ne protocol on Interface BRIO: 1,
changed state to down

At on#show frame map

Seriall.1 (down): point-to-point dlci, dlci 160(0xA0, 0x2800), broadcast
status del eted

At on#

01: 26: 35: 9%.I NK-3-UPDOWN: Interface Seriall, changed state to up

01: 26: 36: 9%.1 NEPROTO- 5- UPDOWN:  Li ne protocol on Interface Seriall,

changed state to up



01: 26: 56: 9% SDN- 6- LAYER2DOMN: Layer 2 for Interface BRIO, TElI 64 changed
to down

01: 26: 56: 9% SDN- 6- LAYER2DOMN: Layer 2 for Interface BRO, TEl 64 changed
to down

01: 26: 56: 9%.I NK-5- CHANGED: Interface BRI O, changed state to standby node
01: 26: 56: 9%.I NK-3-UPDOMN: Interface BRI 0:1, changed state to down

01: 26: 56: 9%.I NK-3- UPDOMN: Interface BRI0:2, changed state to down

At on#show frame map

Seriall.1 (up): point-to-point dlci, dlci 160(0xA0, 0x2800), broadcast
status defined, active

At on#ping 124.124.124.1

Type escape sequence to abort.
Sending 5, 100-byte | CWMP Echos to 124.124.124.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/36/36 ns

At on#ping 124.124.124.1

At on#show frame-relay pvc
PVC Statistics for interface Seriall (Franme Rel ay DTE)

Active I nactive Del et ed Static
Local 1 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0

DLCI = 160, DLCI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE =
Seriall. 1

i nput pkts 60 out put pkts 69 in byt es 9694
out bytes 10811 dropped pkts O in FECN pkts O
in BECN pkts 0O out FECN pkts O out BECN pkts O
in DE pkts O out DE pkts O

out bcast pkts 44 out bcast bytes 7565

pvc create tine 01:28:35, last time pvc status changed 00:02: 19
ATO|A|

Spi cey#show frame-relay map
Serial 0.1 (up): point-to-point dlci, dlci 140(0x8C, 0x20Q0), broadcast
status defined, active
Serial0.2 (up): point-to-point dlci, dlci 130(0x82,0x2020), broadcast
status defined, active

Spi cey#ping 122.122.122.1
Type escape sequence to abort.
Sending 5, 100-byte |ICWP Echos to 122.122.122.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip m n/avg/ max 32/ 35/ 36 ns

Spi cey#ping 123.123.123.1
Type escape sequence to abort.
Sending 5, 100-byte |ICWP Echos to 123.123.123.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/ 36/ 36 ns

Spi cey#show ip route

Codes: C - connected, S - static, | - IGRP, R- RIP, M- nobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - ISI1S L1 - IS ISlevel-1, L2 - IS IS level -2, ia - IS IS



N

Spi

inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downl oaded static route
Gateway of last resort is not set
155.155.0.0/24 is subnetted, 1 subnets
C 155.155.155.0 is directly connected, Dialer2

3.0.0.0/24 is subnetted, 1 subnets

C 3.1.3.0 is directly connected, SerialO.2
4.0.0.0/24 is subnetted, 1 subnets

C 4.0.1.0 is directly connected, Serial0.1

160. 160. 0.0/ 24 is subnetted, 1 subnets
C 160. 160.160.0 is directly connected, Dialerl
124.0.0.0/24 is subnetted, 1 subnets
124.124.124.0 is directly connected, EthernetO
.0/ 8 [100/8576] via 4.0.1.2, 00:00:55, Serial0.1
.0/ 8 [100/8576] via 3.1.3.3, 00:00:35, SerialO0.2

A1 g|do| 25 o2 E L

1 01:21:30.171: %.1 NK-3-UPDOMN: Interface BRIO:1, changed state toup
*Mar 1 01:21:30.627: 9% ALER-6-BIND: Interface BRO:1 bound to profile D 2
1 01:21:31.647: %. NEPROTO 5- UPDOMWN: Li ne protocol on Interface
BRI 0: 1, changed state to up
*Mar 1 01:21:36.191: 9% SDN-6- CONNECT: Interface BRIO:1 is now connected
to 6104 Aton
*Mar 1 01:21:40.923: %. NK-3-UPDOMWN: | nterface BRI 0:2, changed state to up
*Mar 1 01:21:41.359: %I ALER-6-BIND: Interface BRO:2 bound to profile D1
*Mar 1 01:21:42.383: %. NEPROTO 5- UPDOM: Line protocol on Interface
BRI 0: 2, changed state to up
*Mar 1 01:21:46.943: 9% SDN-6- CONNECT: Interface BRI0:2 is now connected
to 6105 Prasit
*Mar 1 01:23:59.819: %0 ALER-6-UNBI ND: I nterface BRO:1 unbound from
profile D2
*Mar 1 01:23:59.831: 9% SDN-6-DI SCONNECT: Interface BRI0:1 disconnected
from 6104 Aton, call lasted 149 seconds
*Mar 1 01:23:59.927: %1 NK-3-UPDOMWN: Interface BRI 0:1, changed state to down
*Mar 1 01:24:00.923: %. NEPROTO 5- UPDOM: Li ne protocol on Interface
BRI 0: 1, changed state to down
*Mar 1 01:24:03.015: %O ALER-6- UNBI ND: I nterface BRO:2 unbound from

profile D1
*Mar 1 01:24:03.023: 9% SDN-6- DI SCONNECT: Interface BRI 0:2 disconnected
from6105 Prasit, call lasted 142 seconds

*Mar 1 01:24:03.107: % NK-3-UPDOMWN: I nterface BRIO:2, changed state to down
*Mar 1 01:24:04.107: %1 NEPROTO 5- UPDOWN:  Li ne protocol on Interface
BRI 0: 2, changed state to down

Spi cey#show frame map

Serial 0.1 (down): point-to-point dlci, dlci 140(0x8C, 0x20C0), broadcast
status defined, inactive

Serial 0.2 (down): point-to-point dlci, dlci 130(0x82, 0x2020), broadcast
status defined, inactive

Spi cey#

X2 BtRIE CHAl AHE E == &L

cey#show frame pvc
PVC Statistics for interface Serial O (Franme Rel ay DTE)
Active I nactive Del et ed Static
Local 2 0 0 0
Swi t ched 0 0 0 0



Unused 0 0 0 0

DLCI = 130, DLCI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE =

Serial 0.2
i nput pkts 54 out put pkts 61 in bytes 7014
out bytes 9975 dropped pkts 3 in FECN pkts O
in BECN pkts 0O out FECN pkts O out BECN pkts O
in DE pkts O out DE pkts O
out bcast pkts 40 out bcast bytes 7803
pvc create tine 01:28:14, last time pvc status changed 00:02: 38

DLCI = 140, DLCI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE =

Serial0.1
i nput pkts 56 out put pkts 60 in bytes 7604
out bytes 10114 dropped pkts 2 in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts O out DE pkts O
out bcast pkts 39 out bcast bytes 7928
pvc create tine 01:28:15, last time pvc status changed 00:02: 29

ZCtAE
Prasi t #show frame-relay map
Seriall.1 (up): point-to-point dlci, dlci 150(0x96, 0x2460), broadcast

status defined, active

Prasit#ping 124.124.124.1

Type escape sequence to abort.

Sending 5, 100-byte I CWMP Echos to 124.124.124.1,

timeout is 2 seconds

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/36/40 ns

Prasi t #show ip route

Codes: C - connected, S - static, | - IGRP, R- RIP, M- nobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - ISI1S L1 - IS ISlevel-1, L2 - IS IS level -2, ia - IS IS
inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downl oaded static route
Gateway of last resort is not set
I 155.155.0.0/16 [100/182571] via 4.0.1.1, 00:00:41, Seriall. 1
I 3.0.0.0/8 [100/10476] via 4.0.1.1, 00:00:41, Seriall.1
4.0.0.0/24 is subnetted, 1 subnets
C 4.0.1.0 is directly connected, Seriall.1l
I 160. 160. 0.0/ 16 [100/182571] via 4.0.1.1, 00:00:41, Seriall. 1l
124.0.0.0/8 is variably subnetted, 2 subnets, 2 nasks
S 124.124.124.0/ 24 [250/0] via 160.160.160.1
I 124.0.0.0/8 [100/8576] via 4.0.1.1, 00:00:41, Seriall.1
123.0.0.0/24 is subnetted, 1 subnets
C 123.123.123.0 is directly connected, EthernetO
I 122.0.0.0/8 [100/10576] via 4.0.1.1, 00:00:42, Seriall. 1l
Prasit#

%|& 10| Ct2ELICH

Prasit#



*Mar 1 01:16:08.287: % .1 NK-3-UPDOMN: | nterface Seriall, changed state to down
*Mar 1 01:16:09.287: %.1 NEPROTO 5- UPDOMN: Li ne protocol on Interface

Serial 1, changed state to down

*Mar 1 01:16:11.803: % . NK-3-UPDOMN: Interface BRIO:1, changed state to down
*Mar 1 01:16:11.819: %1 NK-3-UPDOMN: Interface BRIO:2, changed state to down
*Mar 1 01:16:11.855: % .1 NK-3-UPDOMN: | nterface BRIO, changed state to up

*Mar 1 01:16:15.967: 9% SDN- 6- LAYER2UP: Layer 2 for Interface BRO, TEI

64 changed to up

Prasi t #show ip route

Codes: C - connected, S - static, | - IGRP, R- RP, M- nobile, B - BGP
D- BEIGRP, EX - EIGRP external, O - OSPF, |A - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - COSPF external type 2, E - EGP
i - 1S1S L1- IS ISlevel-1, L2 - ISIS level -2, ia - ISIS
inter area
* - candidate default, U - per-user static route, o - ODR

P - periodic downl oaded static route
Gateway of last resort is not set

160. 160. 0.0/ 24 is subnetted, 1 subnets

C 160. 160. 160.0 is directly connected, BRI O
124.0.0.0/24 is subnetted, 1 subnets

S 124.124.124.0 [250/0] via 160.160.160.1
123.0.0.0/24 is subnetted, 1 subnets

C 123.123.123.0 is directly connected, EthernetO

Prasit#ping 124.124.124.1

Type escape sequence to abort.
Sending 5, 100-byte |ICWMP Echos to 124.124.124.1, timeout is 2 seconds:

*Mar 1 01:21:38.967: % NK-3-UPDOMN: Interface BRIO:1, changed state to

Success rate is 80 percent (4/5), round-trip mn/avg/ max = 36/ 36/36 ns
Prasit#

*Mar 1 01:21:40.063: %.1 NEPROTO 5- UPDOMN: Line protocol on Interface
BRI 0: 1, changed state to up

*Mar 1 01:21:44.991: % SDN-6- CONNECT: Interface BRIO:1 is now connected
to 6106 Spicey

Prasit#ping 124.124.124.1

Type escape sequence to abort.

Sending 5, 100-byte |ICWMP Echos to 124.124.124.1, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/36/36 ns
Prasit#

X2 10| CHA| Ed=HELICH

Prasit#

*Mar 1 01:26:40.579: % NK-3-UPDOVN: | nterface Seriall, changed state to up

*Mar 1 01:26:41.579: %. NEPROTO 5- UPDOM: Line protocol on Interface

Serial 1, changed state to up

*Mar 1 01:27:01.051: 9% SDN- 6- LAYER2DOVWN: Layer 2 for Interface BRI O,

TEl 64 changed to down

*Mar 1 01:27:01.055: 9% SDN- 6- LAYER2DOWN: Layer 2 for Interface BRO, TEI

64 changed to down

*Mar 1 01:27:01.363: %. NK-5-CHANGED: Interface BRI O, changed state to standby nobde
*Mar 1 01:27:01.379: % NK-3-UPDOMWN: Interface BRI 0:1, changed state to down



*Mar 1 01:27:01.395: % NK-3-UPDOMN: I nterface BRIO:2, changed state to down

Prasit #show frame map
Seriall.1 (up): point-to-point dlci, dlci 150(0x96, 0x2460), broadcast
status defined, active

Prasit#ping 124.124.124.1
Type escape sequence to abort.
Sending 5, 100-byte |ICWMP Echos to 124.124.124.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 36/ 116/ 432 ns

Prasit #show frame-relay pvc
PVC Statistics for interface Seriall (Frame Rel ay DTE)

Active I nactive Del et ed Static
Local 1 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0

DLCI = 150, DLCI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE =

Seriall.1
i nput pkts 58 out put pkts 66 in byt es 9727
out bytes 10022 dropped pkts O in FECN pkts O
in BECN pkts 0O out FECN pkts O out BECN pkts O
in DE pkts O out DE pkts O
out bcast pkts 46 out bcast bytes 7942

pvc create tine 01:27:37, last time pvc status changed 00:01: 59
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Spi cey#show running-config
Bui | di ng configuration..

!
version 12.1
service tinestanps debug datetime nsec
service tinestanps |og datetime nmsec
no service password-encryption
!
host nane Spi cey
!
!
!
interface EthernetO
i p address 124.124.124.1 255. 255.255.0
!
interface SerialO
ip address 3.1.3.1 255.255.255.0
encapsul ati on frame-rel ay
franme-relay interface-dlci 130
franme-relay interface-dlci 140
!
!
router rip
network 3.0.0.0
network 124.0.0.0
!
line con O
!
exec-timeout 0 O




transport input none
line aux 0O

line vty 0 4

| ogin

!
end

IoAE

Pr asi t #show running-config

Bui | di ng configuration..

Current configuration : 1499 bytes

|

version 12.1

service tinmestanps debug dateti ne nsec
service tinmestanps | og datetime nsec
no service password-encryption

|

host nane Prasit

|

|

!

interface EthernetO

i p address 123.123.123.1 255.255.255.0
|

interface Seriall

ip address 3.1.3.2 255.255.255.0
encapsul ati on franme-rel ay

frame-relay interface-dlci 150

|

!

router rip

network 3.0.0.0

network 123.0.0.0

|

!

line con O

exec-timeout 0 O

transport input none

line aux 0O

line vty 0 4

| ogin

!
end

OH&

At on#show running-config
Bui | di ng configuration..
Current configuration

!
version 12.0

servi ce timestanps debug uptime
service timestanps | og uptine
no service password-encryption
!
host nane At on
!
!
!
interface EthernetO

i p address 122.122.122.1 255.255.255.0
!




interface Seriall

ip address 3.1.3.3 255.255.255.0
encapsul ati on franme-rel ay
frame-relay interface-dlci 160

|

router rip

network 3.0.0.0

network 122.0.0.0

|
!
line con O
exec-timeout 0 O
transport input none
line aux O

line vty 0 4

| ogin

!
end

ot 2|7}

aneri ca#show running-config
Bui | di ng configuration..
Current configuration

!
!
service timestanps debug dateti ne nsec
service tinmestanps | og datetime nsec
no service password-encryption

!
host nane anerica
!
frame-rel ay swtching
!
!
interface Serial l1/4

description *** static DCE connection to sl Prasit

no i p address

encapsul ati on franme-rel ay

cl ockrate 2000000

frame-relay intf-type dce

frame-relay route 150 interface Serial1/5 140

nterface Serial 1/5

description *** static DCE connection to sO spicy
no i p address

encapsul ati on franme-rel ay

bandwi dt h 1000000

t x-queue-linmt 100

frame-relay intf-type dce

frame-relay route 130 interface Serial 3/4 160
franme-relay route 140 interface Serial 1/4 150
transmitter-delay 10

nterface Serial 3/4

description *** static DCE connection to sl Aton
encapsul ati on franme-rel ay

no i p nroute-cache

cl ockrate 2000000

frame-relay intf-type dce

frame-relay route 160 interface Serial1/5 130




show EH&
HEXI 7} MO ZE 2 Sst=X| E|AESE{H CHS show HHEE AFEELICEH

- Zgie] 2leilo] B EA|

- show frame relay pvc

oteflol ZAIE £342 ol ME x|zl oMol AE S ClHtolA0f ol 8 WHEE &=

2 Lch,
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Spi cey#show frame-relay map

Serial0 (up): ip 3.1.3.2 dlci 140(0x8C, 0x20C0), dynami c,
broadcast,, status defined, active

Serial0 (up): ip 3.1.3.3 dlci 130(0x82, 0x2020), dynanic,
broadcast,, status defined, active

Spi cey#show frame-relay pvc

PVC Statistics for interface Serial O (Frame Rel ay DTE)

Active I nactive Del et ed Static
Local 2 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0

DLCI = 130, DLCI USACE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE = SerialO

i nput pkts 32 out put pkts 40 in bytes 3370
out bytes 3928 dr opped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O

out bcast pkts 30 out bcast bytes 2888

pvc create tine 00:15:46, last tinme pvc status changed 00: 10: 42

DLCI = 140, DLCI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE = SerialO

i nput pkts 282 out put pkts 291 in bytes 25070
out bytes 27876 dropped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts O out DE pkts O

out bcast pkts 223 out bcast bytes 20884

pvc create tine 02:28:36, last tinme pvc status changed 02: 25: 14
ZEIAIE

Prasi t #show frame-relay map
Seriall (up): ip 3.1.3.1 dlci 150(0x96, 0x2460), dynami c,
broadcast,, status defined, active

Prasi t #show frame-rel ay pvc

PVC Statistics for interface Seriall (Franme Relay DTE)

Active I nactive Del et ed Static
Local 1 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0

DLCI = 150, DLCI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE = Seriall
i nput pkts 311 out put pkts 233 in bytes 28562



out bytes 22648

in BECN pkts O

in DE pkts 0

out bcast pkts 162

pvc create tine 02: 31: 39,

OtE

| ast

At on#show frame-relay map

dr opped pkts O

out FECN pkts O

out DE pkts O

out bcast bytes 15748
time pvc status changed 02: 25: 14

in FECN pkts O
out BECN pkts O

Seriall (up): ip 3.1.3.1 dlci 160(0xA0, 0x2800), dynami c, broadcast, status defined, active
At on#show frame-relay pvc
PVC Statistics for interface Seriall (Frame Rel ay DTE)
Active I nactive Del et ed Static
Local 1 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0
DLCI = 160, DLCI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE = Seri al

i nput pkts 35
out bytes 3366
in BECN pkts 0O
in DE pkts O

out put pkts 32
dropped pkts O
out FECN pkts O
out DE pkts O

in bytes 3758
in FECN pkt O
out BECN pkts O

out bcast pkts 27 out bcast bytes 2846

pvc create tine 00:10:53,

| ast time pvc status changed 00: 10: 53
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Spi cey#show running-config
Bui | di ng configuration..

Current configuration :
!

1955 bytes

version 12.1
service timestanps debug dateti ne nsec
service timestanps | og datetime nsec
!
host nane Spi cey
!
!
interface EthernetO
ip address 124.124.124.1 255.255.255.0
!
interface SerialO
no i p address
encapsul ati on franme-rel ay
priority-group 1
!
interface Serial 0.1 point-to-point
ip address 4.0.1.1 255.255.255.0
frame-relay priority-dlci-group 1 140 180 190 200
frame-relay interface-dlci 140
!
router igrp 2
network 4.0.0.

network 124.0.
!

0

0.0

access-list 102 permit icnp any any
priority-list 1 protocol ip high list 102
priority-list 1 protocol ip nediumtcp tel net
priority-list 1 protocol ip normal tcp ftp
priority-list 1 protocol ip |ow

!

line con O
exec-timeout 0 O
transport input
line aux O
line vty 0 4
l ogin

none




!
end

IoAE

Pr asi t #show running-config
Bui | di ng configuration..

!
version 12.1
service tinmestanps debug dateti ne nsec
service tinmestanps | og datetime nsec
!
host nane Prasit
!
!
!
interface EthernetO
ip address 123.123.123.1 255.255.255.0
!
interface Seriall
ip address 4.0.1.2 255.255.255.0
encapsul ati on franme-rel ay
!
router igrp 2
network 4.0.0.0
network 123.0.0.0
!
line con O
exec-timeout 0 O
transport input none
line aux 0O
line vty 0 4
| ogin
!

end

debug 2! show H&

CH show 2! debug TS AL 3t04 HIESIT7} RICHZ S S5H= K| B AEBLICHdebug BHES
Mst| Foll Tl THoll et 52 HES AT sHAle.

- show frame relay pvc

- ZH 2Elo] M EA

R M & EA

-ClHO M =¢
ofgioll EA|E E32 o ME Zu|Tadi oMM AHE F2l ClHio|Ao0f o|zet BHES
= Lot

AT}OJA|

Spi cey#show frame-relay pvc
PVC Statistics for interface Serial 0 (Frame Rel ay DTE)

Active | nactive Del et ed Static
Local 4 0 0 0
Swi t ched 0 0 0 0

o]

24 3SH

H T AA

7|


//www.cisco.com/en/US/tech/tk801/tk379/technologies_tech_note09186a008017874c.shtml

Unused 0

DLCl =

i nput

140, DLC

pkts 106

out bytes 1560
in BECN pkts O
in DE pkts 0

USAGE = LOCAL,

out put pkts 15
dropped pkts O
out FECN pkts O
out DE pkts O

PVC STATUS = ACTI VE,

| NTERFACE = Serial 0.1

in bytes 6801
in FECN pkts O
out BECN pkts O

out bcast bytes O
last time pvc status changed 00: 20: 37
180 ( MEDI UM

out bcast pkts 0O
pvc create tine 00:29: 22,
Priority DLCl Goup 1, DLCl 140 (H GH), DLC
DLCI 190 (NORMAL), DLCI 200 (LOW

DLCI = 180, DLClI USAGE = LOCAL, PVC STATUS = ACTIVE, |NTERFACE = Serial0.1

out put pkts 51 in bytes 0

dropped pkts O in FECN pkts O

out FECN pkts O out BECN pkts O

out DE pkts O

out bcast bytes O

last time pvc status changed 00: 14: 48

i nput pkts 0
out bytes 2434
in BECN pkts O
in DE pkts 0
out bcast pkts O
pvc create tine 00:29: 23,
DLCI = 190, DLClI USAGE = LOCAL, PVC STATUS = ACTI VE, |NTERFACE = Serial0.1
out put pkts 13 in bytes 0
dropped pkts O in FECN pkts O
out FECN pkts O out BECN pkts O
out DE pkts O
out bcast bytes 3653
last time pvc status changed 00: 14: 28

i nput pkts 0
out bytes 3653
in BECN pkts O
in DE pkts 0
out bcast pkts 13
pvc create tine 00:29: 23,
DLCI = 200, DLClI USAGE = LOCAL, PVC STATUS = ACTIVE, |NTERFACE = Serial0.1
out put pkts 42 in bytes 0
dropped pkts O in FECN pkts O
out FECN pkts O out BECN pkts O
out DE pkts O
out bcast bytes 500
last time pvc status changed 00: 14: 09

i nput pkts 0

out bytes 2554

in BECN pkts O

in DE pkts 0

out bcast pkts 10

pvc create tine 00:29: 24,

Spi cey#show frame-relay map
Serial 0.1 (up): point-to-point dlci, dlci
status defined, active
Priority DLCl Goup 1, DLCl 140 (H GH), DLC
DLCI 190 (NORMAL), DLCI 200 (LOW

140( 0x8C, 0x20C0), broadcast

180 (MEDI UM

Spi cey#show queueing priority
Current priority queue configuration:

Li st Queue
1 hi gh

medi um protocol ip
normal protocol ip
| ow protocol ip

M =2 FE & Ql5t24™ debug priority W& 2 AFS & LICEH

Ar gs

protocol ip list 102

tcp port tel net
tcp port ftp

e e

Spi cey#debug priority
Priority output queueing debugging is on

Spi cey#ping 123.123.123.1

Type escape sequence to abort.



Sending 5, 100-byte |ICMP Echos to 123.123.123.1, timeout is 2 seconds:
111

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 44/ 45/ 48 s
Spi cey#

*Mar 1 00:32:30.391: PQ SerialO: ip (s=4.0.1.1, d=123.123.123.1) ->high
*Mar 1 00:32:30.395: PQ SerialO: ip (s=4.0.1.1, d=123.123.123.1) ->high
*Mar 1 00:32:30.399: PQ SerialO output (Pk size/ Q 104/0)

*Mar 1 00:32:30.439: PQ SerialO: ip (s=4.0.1.1, d=123.123.123.1) ->high
*Mar 1 00:32:30.443: PQ Serial0O: ip (s=4.0.1.1, d=123.123.123.1) ->high
*Mar 1 00:32:30.447: PQ Serial 0 output (Pk size/ Q 104/0)

*Mar 1 00:32:30.487: PQ SerialO: ip (s=4.0.1.1, d=123.123.123.1) ->high
*Mar 1 00:32:30.491: PQ SerialO: ip (s=4.0.1.1, d=123.123.123.1) ->high
*Mar 1 00:32:30.495: PQ Serial O output (Pk size/ Q 104/0)

*Mar 1 00:32:30.535: PQ SerialO: ip (s=4.0.1.1, d=123.123.123.1) ->high
*Mar 1 00:32:30.539: PQ SerialO: ip (s=4.0.1.1, d=123.123.123.1) ->high
*Mar 1 00:32:30.543: PQ Serial 0 output (Pk size/ Q 104/0)

*Mar 1 00:32:30.583: PQ SerialO: ip (s=4.0.1.1, d=123.123.123.1) ->high
*Mar 1 00:32:30.587: PQ SerialO: ip (s=4.0.1.1, d=123.123.123.1) ->high
*Mar 1 00:32:30.587: PQ SerialO output (Pk size/ Q 104/0) Spi cey#

Spi cey#telnet 123.123.123.1

Trying 123.123.123.1 ... Open

User Access Verification

Passwor d:

*Mar 1 00:32:59.447: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.451: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.451: PQ Serial O output (Pk size/Q 48/1)

*Mar 1 00:32:59.475: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.479: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.483: PQ Serial O output (Pk size/ Q 44/1)

*Mar 1 00:32:59.487: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.487: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.491: PQ SerialO output (Pk size/Q 53/1)

*Mar 1 00:32:59.495: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.499: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.499: PQ SerialO output (Pk size/ Q 44/1)

*Mar 1 00:32:59.511: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.511: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.515: PQ Serial O output (Pk size/ Q 47/1)

*Mar 1 00:32:59.519: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.519: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.523: PQ Serial O output (Pk size/Q 47/1)

*Mar 1 00:32:59.527: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.527: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.531: PQ SerialO output (Pk size/Q 53/1)

*Mar 1 00:32:59.539: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.543: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.547: PQ Serial O output (Pk size/ Q 47/1)

*Mar 1 00:32:59.751: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.755: PQ SerialO: ip (tcp 23) -> medium

*Mar 1 00:32:59.755: PQ SerialO output (Pk size/Q 44/1)

Passwor d:

e P ExiEie We of7|¥e sakefuct

Spi cey#

*Mar 1 00:53:57.079: PQ SerialO output (Pk size/Q 13/0)

*Mar 1 00:53:58.851: PQ SerialO: ip ->low

*Mar 1 00:53:58.907: PQ SerialO: ip ->low

*Mar 1 00:53:58.907: PQ SerialO output (Pk size/ Q 36/3)

*Mar 1 00:53:59.459: PQ SerialO: ip ->low



*Mar 1 00:53:59.463: PQ SerialO: ip -> low
*Mar 1 00:53:59.463: PQ Serial O output (Pk size/ Q 50/3)
Spi cey#

IDIANE

Prasi t #show frame-relay pvc

PVC Statistics for interface Seriall (Franme Relay DTE)

Acti ve | nactive Del et ed Static
Local 1 0 0 0
Swi t ched 0 0 0 0
Unused 0 0 0 0
DLCI = 150, DLCI USAGE = LCOCAL, PVC STATUS = ACTIVE, |NTERFACE = Seriall

i nput pkts 134
out bytes 7801
in BECN pkts 0
in DE pkts 0

out bcast pkts 18

pvc create tine 00:21:15,

out put pkts 119
dropped pkts O
out FECN pkts O
out DE pkts O

in bytes 12029
in FECN pkts 0O
out BECN pkts O

out bcast bytes 1260

Prasi t #show frame-relay map

Seriall (up):

ip4.0.1.1 dlci

br oadcast,

Prasit#ping 124.124.124.1

Type escape sequence to abort.
Sending 5, 100-byte |ICMP Echos to 124.124.124.1,

150( 0x96, 0x2460) ,
st atus defined,

Success rate is 100 percent (5/5),

Here is

Prasit.

Spi cey#

*Mar 1 00: 33: 26. 755:
*Mar 1 00: 33: 28. 535:
*Mar 1 00: 33:28.539:
*Mar 1 00: 33: 28. 543:
*Mar 1 00: 33: 28. 583:
*Mar 1 00: 33: 28.587:
*Mar 1 00: 33: 28.587:
*Mar 1 00: 33:28.631:
*Mar 1 00: 33: 28. 635:
*Mar 1 00: 33: 28. 635:
*Mar 1 00: 33:28.679:
*Mar 1 00: 33: 28. 683:
*Mar 1 00: 33: 28. 683:
*Mar 1 00: 33:28.723:
*Mar 1 00: 33:28.727:
*Mar 1 00: 33:28. 731:
Prasit #telnet 124.124.

Trying 124.124.124.1 ..

PQ Serial 0 output (Pk
PQ SerialO: ip (s=124.
PQ SerialO: ip (s=124.
PQ Serial 0 output (Pk
PQ SerialO: ip (s=124.
PQ SerialO: ip (s=124.
PQ Serial 0 output (Pk
PQ SerialO: ip (s=124.
PQ SerialO: ip (s=124.
PQ Serial 0 output (Pk
PQ SerialO: ip (s=124.
PQ SerialO: ip (s=124.
PQ Serial 0 output (Pk
PQ SerialO: ip (s=124.
PQ SerialO: ip (s=124.
PQ Serial 0 output (Pk
124.1
Open

User Access Verification
Passwor d:

Spi cey>exit

dynanmi c,

active

ti meout

round-trip mn/avg/ max =

size/ Q 13/0)

124.124.1, d=4.
124.124.1, d=4.

size/ Q 104/ 0)

124.124.1, d=4.
124.124.1, d=4.

size/ Q 104/ 0)

124.124.1, d=4.
124.124.1, d=4.

size/ Q 104/ 0)

124.124.1, d=4.
124.124.1, d=4.

size/ Q 104/ 0)

124.124.1, d=4.
124.124.1, d=4.

size/ Q 104/ 0)

last time pvc status changed 00: 21: 15

.2)
.2)

.2)
.2)

.2)
.2)

.2)
.2)

.2)
.2)

is 2 seconds:

44/ 45/ 48
t he debug out put shown on Spicey when you use the command above to ping to Spicey from

->hi gh
->hi gh

->hi gh
->hi gh

->hi gh
->hi gh

->hi gh
->hi gh

->hi gh
->hi gh



[ Connection to 124.124.124.1 cl osed by foreign host]
Prasit#

CtZ 2 Prashitoll A Spiceyol| Al "2 M335t7| 5] ¢ BES AEE [ Spiceyol| EA|L|= CIH
3 £33Lct.

Spi cey#

*Mar 1 00:33:54.499: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:54.499: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:54.503: PQ SerialO output (Pk size/Q 48/1)
*Mar 1 00:33:54.527: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:54.531: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:54.531: PQ SerialO output (Pk size/ Q 56/1)
*Mar 1 00:33:54.547: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:54.551: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00: 33:54.555: PQ SerialO output (Pk size/Q 86/1)
*Mar 1 00:33:54.559: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:54.563: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:54.563: PQ Serial O output (Pk size/Q 47/1)
*Mar 1 00:33:54.571: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:54.575: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:54.575: PQ Serial O output (Pk size/Q 47/1)
*Mar 1 00:33:54.779: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:54.783: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:54.783: PQ Serial O output (Pk size/Q 44/1)
*Mar 1 00: 33:56.755: PQ SerialO output (Pk size/Q 13/0)
*Mar 1 00:33:57.143: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:57.143: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:57.147: PQ Serial O output (Pk size/ Q 44/1)
*Mar 1 00:33:57.447: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:57.447: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:57.451: PQ Serial O output (Pk size/ Q 44/1)
*Mar 1 00:33:57.899: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:57.899: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:57.903: PQ SerialO output (Pk size/Q 53/1)
*Mar 1 00:33:59.491: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:59.495: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:59.495: PQ Serial O output (Pk size/ Q 45/1)
*Mar 1 00:33:59.711: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:59.715: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:59.715: PQ Serial O output (Pk size/Q 45/1)
*Mar 1 00:33:59.951: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:59.951: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:33:59.955: PQ SerialO output (Pk size/Q 45/1)
*Mar 1 00:34:00.123: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:34:00.123: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:34:00.127: PQ SerialO output (Pk size/Q 45/1)
*Mar 1 00:34:00.327: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:34:00.327: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:34:00.331: PQ SerialO output (Pk size/Q 46/1)
*Mar 1 00:34:00.495: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:34:00.499: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:34:00.499: PQ SerialO output (Pk size/ Q 44/1)
*Mar 1 00:34:00.543: PQ SerialO: ip (tcp 23) -> nmedium
*Mar 1 00:34:00.543: PQ SerialO: ip (tcp 23) -> nmedium

1

00: 34:00.547: PQ SerialO output (Pk size/Q 44/1)
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UHOIEE XMEE = JULE 7Y€ 37|E MY5HoF FLICH LMo 2 DLCIY 20712 A2
AIELEILICHHIOIE S == LS & 5 ZtECt Zrofof ghuct,

. |4 P17 AMA ST (AT HIO|E BH9)O] N/4HHOIH, 047|M NS HEEFHAEE 2|5k
ot= DLCI =¢&JL|Ct.
c1/4 22 AN A ST(XT HIOIE EH))
HIOIE STt EZE MoZ2 MYEI AR M 7t SQK| A&LICH YUMo Z Il &&=
250HI0|E THZ! e 2 7h7dsHok FL|ch 2™ QIE{H|o|A Q| 7|22f2 64712| CHZ|E 371, 256,000}
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EiT Mo|¥

Eff= Mo|E2 EZ HA EEtte £ Mo HFHLIES AFSELICHo| EE WA EHE CHS

ot Zro| d™ELIct

Z HAE + 7{8IE HAE (Bc + Be) = 7} 2|2 9| Z|C £ 5 (VC)

Z|0l &5 ?lel E2fZ2 WFQ(Weighted Fair Queue)ol 37|19t e EHE Mo|Z ch7|PFol M H
HE LIC} Token Bucket ZE|E= ERfZI2 TE{2I6H K| L XDt 0} RHF2E QIE{H 0| A0 M ECH=!

2 Maste 42 RO{ELICHER 12! LEof Ch3t AHAIE LIS Ea2/4 2l Mo|Z JHe =
ZAAILR

Ol EMoM= Uit EEf= Mo|E & =iy 2leio] EEHE Mo|ZEof CHet 7He & MSELCH

E 2% AH[o|E o7

S Eci= MolE o7& AL8E =+ U&LICH

.EIR= %1} & H|g

. TB = E& HZ!(= Bc + Be)

. Bc= HUE HAE 37|(= XI&SHQ HAE 37))
. Be= %I} HAE 37|
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Frame Relay A X|0IM o4 s| +EE|X[E H7|E = (e JAe 2 EAIE HUEX| 2 HIE
(CIR 9/ &

EZ HAI2 714 HHHQULICLEZ2 044 7HO|2 2 A|ZH ZHEE AN|EHEl ol H|O|EE ™EE +
AU&LICLEZ HI2 TCE BC HIERZ MARILICHHZ! 9| 2| 2 7|= Be + BeIL|CHBe7t O
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CIR(Committed Information Rate)

CIR2 HELZ7I ™ol ZHM ©SE5
Tcol AlZk &7tod| CHEF B LICHCIRE 1
Te(X), BMA £E g CIR(HIE/__)E EAIEL

IS 7SI El= OI0[E 2| 518 LTt ol & &
IE 3"-| MelFoletnr gLICHBe2t Be= HIE,
Ct.

BC, Be, Tc 2! CIR2 DLCl(data-link connection identifier) &3 2 &O|ElL|C}t O|Z Q& EE B3] E
Ei= DLCIY ST & MOo{FLICtHMA S = AFSK HEXHZ QE{HO|AME RSFLICIB
ZHAL2 Be 2 CIR £ **' LAl ZtE2 TEE = U&LICH 20| CHEo|H HtEFol gio| s UgLct
04-71 7W 3|29| A2 7t Al =41 & HFA BC, Be 2! CIRS HolgfLCt.

. I|3 =DLCIC| Z|cH £ .57 DLCIS| CHA =,

. Tc=BC/CIR

. I|3 = CIR + Be/Tc = CIR (1 + Be/Bg)
TCIH1E B2

. I|2 =CIR+Be=BC +Be
- EIR=Be
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Bc + Be = 48
¢ Be = 16 Kb ¢DE=1
Bc =32
CIR =32 Kb
per second
= SecTc
one second
07| M A& St= Ollof M EtRElE HIERT & 7|E2E 48Kbps0i|A] 32Kbps AtO|2| EEHEE
MEELICHHER 2= DEE AF83510{ BC 9o =2 EA '

& 4= UX|PH ZR|e TE36H7] 2
5t 047 8F0| S2&LICtO vtoo| BT 7IsELICH 80| MEHE = UXIP = §h =2
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St 7{LE ITU-T 1.370 International Telecommunication Standards Sector AF2F ITU-T 1.37004| A X| 9t
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CIROI & =7+ K3HEl + UALICHCIR29H 22 391 MBS XIHE £ laLich HEZolM £
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traffic shape rate bit-rate [burst-size [excess-burst-size] [group access-list]

=z 2igf|0| 2IE{mH 0| A0|A BECNS X&5tc{H S HEIS A2 &hLCt.

BECN2 =4IE [ AI8 7tS8 HAZ S FHSHTF Frame Relay 5t9 QIE{H O|AE F 452 ™
traffic-shape adaptive @& AL &HL|LC}.

# 1 traffic-shape adaptive WHES A& 5t24™M MK traffic-shape rate HE2 AL 504 QIE{H0|A
olM EEHE Mo|ZE & g5tsoF &Lt

traffic-shape rate B0l X|'JEl HIE £ = 48H0|H, traffic-shape adaptive &0l X[HE H|IE
£ = QEHO|AT BENS 418 I EEHZ0| @M L= ot BHAEHA S E CIR gh)LICH AN EZ

MEBElE s UHIMOZ 0| F & AO|M UELICHRE T &2 B oM traff'c-shape adaptive
HHS FH3H0k °*L_II:} e °F FECN(explicit congestlon notlflcatlon) 25 E BECNL 2 ™ME ST
§ s & &o|CclHiola M5t &LICHO|E S8 I A=o| Bt RE{= EEfEHo| F2 3t &
TOR EEE 74°0ﬂ': E’é*é EXlotn =8 = %JQL—lEP.

CtS o= QIE{H 0|4 0.101 M 128kbps 2l & BHCHIH Be + Be)2t 64kbpsl H2 MEto =2 EEf=
A=||0I**"> TOYLICHO[EA ot EF & 1I [t2t 64kbpsOl A 128kbps 2 238 MUY + U
LIch B2t 0] A#H2t0] 256kbpsl 9 THE W AEHaLS ALR ok ELITH



Frame Relay

Central
Client
DLCI with Bandwidth
2596 Kb DLCI with Bandwidth
128 Kb

CtE2 o] 2tEol| 748k ZLCt.

Central #

interface serial 0
encapsul ati on-frane-rel ay
interface serial 0.1
traffic-shape rate 128000
traffic-shape adaptive 64000

Cient#

interface serial 0
encapsul ati on-frane-rel ay
interface serial 0.1
traffic-shape rate 128000
traffic-shape adaptive 64000

Z o] Blajo] Ecf= Mol

Ut EFHT M O|LS AL 5 22|15 QIE{H0|AT A|CH & T (AHEHE SHLIRH X8t 5+
E{H O|AT CIR(GHE) 4f2 SHLHEF X| e = & LICHFrame Relay E2fE M[O|&EZ A& 310 :|
A sl2e E3 HZ TE{E A|RHEFLCE.

Frame RelayE S8t ECfE MO|E 7|s2 g1 22 7|52 M3 Lct

. VCHé & M0l RHRE EBIEE CIR £ & EIR(Excess Information Rate)dt Z
O|El o2 MBSt 5| 2[CH ST E *o*%a = A&LcH
. VCH& 28t BECN X|¢:2tREE = 2ello] HHIEX T2 BECNSZ EA|E i m|= Y
[t2t BECNS ZLIE{Z st ECiEES xﬂg £ Ql&Lch.
. VC Bl o{l M PQ(Priority Queuing), CQ(Custom Queuing) == WFQ X|HI}2FM EE{ = 9
=2 X8 U ch7|d x1H 2YS S MEHMo 2 MEststo] 7HE VCo| ERE 5 &2
Ct Mo 2 Mo{e £+ U&LICHFrame RelayE S8 ECfZ M O|E 7|52 PVC(Frame
Relay Permanent Virtual Circuit) & SVC(Switched Virtual Circuit)ol 24& & L|Ct.

FIO
fu]
i

o

Interface Serial 0O

no i p address

encapsul ation frame-rel ay
frame-relay traffic-shaping
!
interface Serial0.100



ip address 1.1.1.1 255.255. 255. 252
frame-relay interface-dlci 100
frame-rel ay class fast
!
interface Serial0.200
ip address 1.1.1.5 255.255. 255. 252
frame-relay interface-dlci 200
frame-rel ay class slow
!
map-cl ass frame-relay sl ow
frame-relay traffic-rate 64000 128000
!
map- cl ass
frame-rel ay fast
frame-relay traffic-rate 16000 64000
!

o| ool ME BIRE{7t F 7ol EZ HZ!IE F7HELCH.

. tLF= 64000(CIR)01l A 128000(Bc + Be) AFO|QIL|C}.

. C2 3tLH= 16000(CIR)0I A 64000(Bc + Be) AHO|JLICH.
olciuel 441 E2iZio| E2 7! WE{=D 8 B9, Zaily Ualol =T Ciy QoM =)ol
HH 2 ELIC

Z3Y Y3lo| EBHT MoIBS FHY I B 2B BT #MTE B2 Lo 230l
Szl HO|H 2 MEE HES AR 55| E2 b2 TEIE 850 SAEE Hain Zael 2
o EE Mo|Z - 2 w3zl M8 AZTsHAANL

itxo = AIS L= o] Blao] BH

o Mol M Zaie) 0B T 1) 55| K8 F 7Hx| Cisco I0S® THOH Chah L2t
=3

show frame relay pvc

0| 2 PVC(Permanent Virtual Circuit), T{Z! =41 & &4l FCN(Forward Explicit Congestion
Notification)& &8t Z|40l E&0| US B2 & AE A So| AE}E E AlHLICHshow frame-
relay pvc BE &7 AL El= ZEO| CHEF XFMSH MBS 22 04718 2 2ISHMAIL.

Cisco C|HtO|A 0| A show frame-relay pv 240| Q= ZA<2 Output Interpreter(SSE! 12
BHE AFE5H01 & RHAMHRI 22X L = MEE EAIF = JU&Lch

==
[N

rn

AH
=

24
=3

M|k
M3

CSa Z&Lch

rlo

Rout er A#show frame-relay pvc
PVC Statistics for interface Serial 0 (Frame Rel ay DTE)
DLCI = 666, DLCI USAGE = UNUSED, PVC STATUS = DELETED, | NTERFACE = Serial 0

i nput pkts 0 out put pkts 0 in bytes 0

out bytes 0 dropped pkts O in FECN pkts 0O
in BECN pkts 0O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O

pvc create tine 0:03:18 last time pvc status changed 0:02: 27
Num Pkts Switched O
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DLCI = 980, DLClI USACE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE = Serial 0

i nput pkts 19 out put pkts 87 in bytes 2787
out bytes 21005 dropped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O

pvc create tine 1:17:47 last time pvc status changed 0: 58: 27

DLCI USAGE EE=0l= Chg &5 & otLtvr Z gLk

- SWITCHED - BtRE EE= HMA MEH7I A X2 AFREILICEH
- LOCAL - 2t E == HMA M7t DTE(HIOIE EOIE &H)E ASELCt
- UNUSED - DLCI(data -link connection identifier)= 2FE{2| AFEA}7F =48 |0l &
Hol| M FEE[X| b&LCt.
PVCOl= 4712| 7t58t HEN7I UE &= U&LICHPVC STATUS ZEE ChEot 20| ZA|ELICH

. ACTIVE - PVC7}I && S0|H &Moo =2 258 L|Ct

- INACTIVE - PVC7t = & Q= &Ef7} ofL|ch 22| 2leilo] 2t =0 2Z DLCIo| T
st fE(E= R E 0fE)0| gL PvCe| A 0| ANMEIR7| HEY = A&LICH

. DELETED - LMI(Local Management Interface)7 CtREQ 24 A Q|| 7tof| Mt K| oF ALt
A Q| x|lofl 22 AL|x|o DLCIZI A E]o{ K| ek&Lct.

. STATIC - B} E{o] = 2l7| 0] OIE-IJHIOI/\O{I keepalive7t LA E| K| Ot & LICH.

Zo Bdo] M FEA

H22 Al25tod T o7t EZ DLCIO| CHEt HZA 1P A E &
Chp Int to-point 5+ QUE{H| 0| A0f| CHEHAHE O HHE AL E + Qs L
al

ol
L
= %F-rl QIE{H|O|AEt S ELICHME =

JSE
rlo
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mjo
B
my!
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r
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Rout er A#show frame-relay map
Serial0 (up): ip 157.147.3.65 dlci 980(0x3D4, 0OxF440), dynanmi c,
broadcast,, status defined, active
show frame-relay map D 2 ASEl= EEof CHe AHAIEH B2 o EEio] Eodl o
|- A—||:|=IA-|E N |.AIA|O

2 Output Interpreter(SEEl 1

Cisco C|H}O|A0f| A show frame-relay map & & O] Zé-a—’.'ol %J
HEHE AE5tod FHAHMOI A L =3 A

| —
SEE

o] Elefo] & HelE

BPDU(Bridge Protocol Data Unit)2t= T4 HIA|X|= Cisco E2|X| & 2t E{0 M XI*JEIE m'd
EQ| Z2EZ0|M A ELICHO|E &2 Helx| zH YdHE ZtHo = FI™E|H AHF W52
EAI-I:I-o} O|=0| EEH.U.IO -_r“é3'°.=."L—|E|' EI=| |=|E|IIQ.|| 7|.x|Tro=|o| A_U_HL_I EEI '”'EE=O| ol
&LI|C} Digital Equipment Corporatlon(DEC)OHA‘l MZ E°'5._| ot 1 2|&2 IEEE 802 2 3/of 9—| Gl
O|% 0l £+™ME|ioH IEEE 802.1d AFFofl HIA|ZIi& LICHDEC A1 _EI TZEZE21% 14
o= BPDUS 2 Z5t1, IEEEE 2% 7H4 o 2 BPDUE & #fLICHZF TiZ)2 35HI0|E |2
0|44 BPDU HIA|X|, 2HIO| £ Frame Relay 3|, 2H}O|E Ethertype 2! 2HIO|E FCSE Z & 5t=
41HtO|EQILC}.

zoY 2ol & H=E
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=g 2ol 2laao| HEE| AHIFE2 ChE Ul 7HR] FAol| A 2 dghL|ct
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b DLCI(data -link connection identifier):216H 0| £
3 |:1 96H|‘0|E(EEE %x_—llog 7(I-A-|E| I:IH)

Zt IDB(oP o4 QIE{m|O|A + &3t Z i 230[):5040 + 8346 = 13,386HI0|E

. ZH IDB(AZEQ|0] 3¢ @Eiuﬂola).zzsoarolE

o|& £04, 2702 =&Y 20| IE{H|0|AE ALE 5= Cisco 25010 M= ZH2t 471 2| 6+ QIE{T|
0|4, & 8712/ DLCI & 2t ol 2 QLo

N

Bwn o
\

. 2 QIE{H|O|A =04 IDB x 13,386 = 26,772
. 8712 59| QIE{H|O|A IDB x 2260 = 18,0807H2| 5t2| QIE{mH O|A
. 8712| DLCI x 216 = 1728 DLCI

= CC —= | -

. 8 map & x 96 = 768 map & EE&= dynamics
& RAM2 A8 El 47,348HI0|E LI},

&t1: 047]0] AF2El 2t Cisco I0S Release 11.1, 12.0 & 12.1 AZ EQJo{oi K F&L|Ct.

zoj|g] Eeilo] EXl siE

ol MMoj= EE{ERE Foil e &= U= showinterface BHE £230| AR 7t ZE o] U&L
ChE3of CigF dB T MSELICH

"Serial00| Ct2 |0 2| T2 EZO| CtR A& LICL"

0| 2212 0|2, A'd M2 FRICOIE] MHIA FRI(CSU/DSU) EE = S|Mofl 2H7t A

g o0jgtLCt R =W E|AER EXE s8N0k HLICLFZHEHAEE >332 g

2B5H AN,

1. 5 31M HesiE HDLCE A5t T keepaliveE 10X 2 A& EHLICHO|Z A 524 =& Q
E{H 0| A0 M ZH& Sl hdlc 2! keepalive 10 BHE=2 ’é'écL*E*I—IEP

2.CSU/DSU == DS ZH =X 22 MHEBILICICSU,DSU & 2RO ZEH F=Z

E(3M Z2EZO0| HEFEZE) HAIXIZ ZAIE) S 1 3/ T2 EZ0| LIEfLIH 2

Z CSU/DSUIM EA|7t &5t T oSS LIEFHLICH & E Z20| HEHE HHE5HK| eto™ 2}

L E{, ¢Z 70|18, CSU/DSU E& 2Eol EX7I U2 = AU&LICHIHEE Q| B CSU/DSU

= 2Eol EXM 7L U&LICE

3.CSU/DSU E&= ZEo| FZE HEfoM Rtalo| 1P FAE pingf LICH &7} gloqof gf L|Ct

|3 i

.0x00002| =& El ping2 T1 E£= E10| HIO|E0|H 232 mt5t 1 8H|EDOIC Meto| 2
S22 3™ BAE sidste ol R & LICtB8ZSE 0|18 EXELICH00| B2 Cl|o|E miE
2 AE5tH Meto| EHI oM MESH dX MEE|=X| &g = U&LIChIjAo0d C|O|E

HEH 7| Ho| Ug B FHR WEHS E'ES 235tE M AlEolo|Met= ol A ELICt
CHA| mHEd(0x5555)2 "HEt" O|O|E ZE S LIEHHLICt pingOf &luH3t7{Lt CRC(cyclic
redundancy check) 277+ & MstE 39 E:*—Q—l MMt 2447|8 AHE5l04 BERT(BIt Error
Rate Tester)7} Z 2 8tL|C}

4 HIAETL 22 E|H HESHE Frame Relay2 BHetaH{oF gFLICt

"Serial00| Z S |1 3|/ T2 EFO| CIEIH&LICE"

249| o| M2 BtRE7I CSU/DSU EE= ZEOM 7HE|0] AEE = 4IEf g o0 ch =z &

T



glo| 32
Ch gHx

LHEE2o| B EZ CSUR A%

%M X E

=Ak7t

|AEE ALB3H04 2N RHMS 2Ol

HEF.EE
1© 2 Frame Relay &

5 Zusigion] 22 22| ol olA(LMI) 40| YxlIsHE K| SHolgh]

fIxl=
°|'0:| on=|

Ol Mg BZHAAIL.

"Serial00| &S &

DEMIETZER

2HIE LMIZ} otL|™ DTE(Data Terminal Equipment)&
AlEHLICHCiscoll 7|E 2L 2 "cisco" LMIZ APQ) Cisco 2t *E{7} IO|E{ & ™&35t=
Rtol =B 2lio] A|xlol =2 e W x| CHeF
I5HoF & LICt R ZH E|AEE =33t

o| &S FelL|Ct."

keepaliveE I1X| &2 B 0| £3 &2 2tRE7I ZdY
%24 QIE{H0|A 0| CRC 257 gi0| ¥
X7t MEI:IIH"'°F DLCI(EIIOIE-I 213
LeELct.aeE AE =
A& LICtdebug frame-relay Imi &2 0§
A& L

= o|0|&Lct.
Ct.KeepalivesE EHE7I 32
St= HZALIZOIEE =] E'E1I0|01IA-I
ClHZ =] o] ImiE ot AH AIE

HAIX|E dstH CHS ot

A&

A
o

#2 2ol ciet HHE MSE =+

| 2l2o] S=Ate
FHESF E DTS A—|_<T'>_x-|9§ 1w EEHoF &

x| = o) 3|‘L||:|.

I'II'

i — =] — =
AH AMEIhE "S& stE
i34 710] 2 E WOl

1. Cisco Bt E{7t 24 Zoi| 2ello] 21 XIet SAIELI?

2. 2t E{7} Frame Relay 32

™A LMI A E] HIAIX|IE EH& L4

SZAZ2EE MEA 3 ZIME PVC(Permanent Virtual Circuit)0od| CH St

3. DLCI7} X&tstL |77
CHE2 43Xl 4o 3 7tx| ME ClHa =eie] Rlailo] LM E2]LCt
*Mar 1 01:17:58.763: Serial O(out): StEnqg, nyseq 92, yourseen 64, DTE up
*Mar 1 01:17:58.763: datagranstart = 0x20007C, datagransi ze = 14
*Mar 1 01:17:58.763: FR encap = 0x0001030800 75 95 01 01 01 03 02 5C 40
*Mar 1 01:17:58.767
*Mar 1 01:17:58.815: SerialO(in): Status, nyseq 92
*Mar 1 01:17:58.815: RT IE 1, length 1, type 1
*Mar 1 01:17:58.815: KA IE 3, length 2, yourseq 65, nyseq 92
*Mar 1 01:18:08.763: SerialO(out): StEnqg, nyseq 93, yourseen 65, DTE up
*Mar 1 01:18:08.763: datagranstart = 0x20007C, datagransi ze = 14
*Mar 1 01:18:08.763: FR encap = 0x0001030800 75 95 01 01 01 03 02 5D 41
*Mar 1 01:18:08.767
*Mar 1 01:18:08.815: SerialO(in): Status, nyseq 93
*Mar 1 01:18:08.815: RT IE 1, length 1, type 1
*Mar 1 01:18:08.815: KA IE 3, length 2, yourseq 66, nmyseq 93
*Mar 1 01:18:18.763: Serial O(out): StEnqg, nyseq 94, yourseen 66, DTE up
*Mar 1 01:18:18.763: datagranstart = 0x20007C, datagransi ze = 14
*Mar 1 01:18:18.763: FR encap = 0x0001030800 75 95 01 01 00 03 02 5E 42
*Mar 1 01:18:18.767:
*Mar 1 01:18:18.815: Serial0O(in): Status, myseq 94
*Mar 1 01:18:18.815: RT IE 1, length 1, type O
*Mar 1 01:18:18.819: KA IE 3, length 2, yourseq 67, nyseq 94
*Mar 1 01:18:18.819: PVC IE 0x7 , length 0x3 , dlci 980, status 0x2
/2| £240{ M "DLCI 980"2| ZENE = QIELICH & Ef HEQ| 7ts8t 2f2 Ch3a 2 &Lt

1. 0x0-Added/inactive= A2|x|0il O| DLCIZ7} ZE2 a2z
PVCO|CIE & ZO| CIRENE Qldl AFSE = ‘E.i’.:.‘I—IEF

2. 0x2-Added/active= Z 8| 20| AL %[0 DLCIZ} Qe 2E
&ll{of O| DLCIZ ECH=E M& S A|RHE =
3. 0x3-0x32 & 4 EH(0x2)2t M E RNR(EE r-bit)| =&
ARX| EE ARX|Q S Cf7|Y¥0| ¢ x| Zo| REE
=2 22lo] A(xl|ol 2tE{of CHsH =222 =El O DLCIZH

4. 0x4-Deleted=

A&LICH.

stelL|CHOox1). &, Ol PVCOil CHE!
82 Hs; SX|Ect,

=S 2lol



stctasu 2732 oo o= A|&Mol Z 2 a3 E|QACt 0l 2R E{0l A DLCIZ} BHA E| 7
LI =2 2do] EctEe| EIA0M PVCTE AFMEIRZ| IHEY =& U&LICH AR o7
= DLCIE 7+/d5t™ 0x42 EA|ELICEH

5. 0x8-A17H/H|E S

6. Ox0a-M/&

zZoje 2ol &4

o] MolAlE & 7hx] =i 2ailol S4of cha AdHetLict

IP Split Horizon £} 2!

0]

FE] HAte = 2li|o| ZiEstof Chall 7|2 Mo = HIgd3stklo] 2t E YO|O|ET &
E{HO|AR E0{21 L}7IE 5 FLICHEHRE = LMI(Local Management Interface) 4G O
3l Frame Relay 2%l %|0ll M A& 3l 0F 3t = DLCI(data-link connection identifier)0l| CH3H &t
FLICH O™ CHE 2FREe B4 1P F40 IZH%H Inverse ARPE AFE35t1 £2Z DLCIQF 231 &4
FAO| O e MMBILICHES AppleTalk, FE E2|2 L IPXA L2 EH ZZEZ2 A2 Of
A HERZ 0| X[ E|X| f&LICE. "split horlzon"OI Zest7| [[H-E-?:'L—lEP 0| A< QlEHolA0
M AlE TiZl2 S e Qe o|AdM MEE £ gi&LIC ol= T 0] EFE 7“* |20
AE|T MEE|CE s OFE 7R ILICH Z B 280 5H2| QIE{HO|AE 7 A5HH B S 2K 2l
E{m0|A 7} ofed 71 QIE{H|O|A 2 ME|ELICH 0| 7|5 S5l split horizon A2 S5 = U
&LICh3tLt S| 7t CIE{mO|AMM S AIE TZI2 SUSH S 2™ QIE{H o|AM FHE ?5'%’—0“5
CIE 7t e o|A R MEE = J&LICH

%

°
Om FQW

o> |m
o IO M ok

%
‘_

oI

HE|ZQIE Zpf®] BlEfo]oilA] At&19] IP F 4 ping

HE|ZQIE =7 2/g|o] QIE{H|o|ANM RH&lo] IP FAE pingE = Si&LICHOlE Ol & =
QIE-F.ZQIE QIE{H| 0| A(HDLC[High-Level Data Link Control])Qt Z i 2/gj|0| ZRIE-F-Z QI
E 39| 2IE{H| 0| A(Frame Relay multipoint (sub) QIE{H| 0| A= HE2EFHAET} ofL| 7| [HE L
Ch.

LSt AZIOAMCIE 223 WATT H |:LE1|0|A=IOE pingg = gl&Lct.olE RHilof 1P
FA40f it ofE ol 87| =2 I CHazlD &3 ARPE Sall & /ol g

DLCIE M8 E XAl IP FA(EE Y AZFO ol &2 o|'L|-)0'|| CHaH
(frame-relay map B& AL&) C|HFO[AE pingE® = U&LICEH

at on#ping 3.1.3.3
Type escape sequence to abort.
Sending 5, 100-byte I CWP Echos to 3.1.3.3, tineout is 2 seconds:

Success rate is 0 percent (0/5)

at on#configure terminal

Enter configuration conmands, one per line. End with CNTL/Z.
aton(confi g) #interface serial 1

aton(config-if)#frame-relay map ip 3.1.3.3 160
aton(config-if)#

at on#show frame-relay map

Seriall (up): ip 3.1.3.1 dlci 160(0xA0, 0x2800), dynami c,
broadcast,, status defined, active

Seriall (up): ip 3.1.3.2 dlci 160(0xA0, 0x2800), static,



Cl SCO, status defined, active
Seriall (up): ip 3.1.3.3 dlci 160(0xA0, 0x2800), static,
Cl SCO, status defined, active
aton#ping 3.1.3.3

Type escape sequence to abort.

Sending 5, 100-byte I CWP Echos to 3.1.3.3, tineout is 2 seconds:
Success rate is 100 percent (5/5), round-trip mn/avg/ max = 64/68/76 ns
at on#

at on#show running-config

!

interface Seriall

ip address 3.1.3.3 255.255.255.0

no ip directed-broadcast

encapsul ati on frame-rel ay

frame-relay map ip 3.1.3.2 160

frame-relay map ip 3.1.3.3 160

frame-relay interface-dlci 160
!

F|IHE HEEI|AE

broadcast 7| ¥ E= F 7tX| 7|52 MBS LICLHE|FHAEI HMHSIEX| §I2 9 EEEINAE
E MEs5iH, Za| 2ollolE A86te Hl EEEIHAE HEL|F 0l CHSH OSPF(Open Shortest
Path First) ZAx|a2l|o[ME ZtASHELICE

broadcast 7| ¥ == et 2t & E|O|E UO|O|E0] o|ESE T 2tRE Z2EZ (0
AppleTalk) Ol B g = A&LICH 5| Q3 Zo| 2t RE7t 2tREE F7t5t7| o 2t & A
O|E mZ!o| =&5t7|8 7|Ctel=s 3¢ € a¥&aLU o

OSPF= X|HE 2tREHE MESHof 5122 EECEIHAE HELITE XElSts [t 7ol SUE
B 4|0 2 Frame Relay?t Z2 H| EEEIHAE OHE AN A HELLIE XEIFLICH O™ EE[A0
ME neighbor interface router BHS AHE5104 OSPF ZAx|ad|o|MofAM O] =5 &E 0| ZRE L
Ct.frame-relay map B 0| broadcast 7|2/ =2t &7A Zix|Tai|o|Mof Z & =T ip ospf network &
H(broadcast 7| E Z&)0| FHE B2 QY CIHIOIAE =822 FEE Eo7t &Lt olA|
OSPFE& Frame Relay U EQITE HEEIHAE HERXIZE XS MHELICH(AME LIE2 ip
ospf network interface WS H X HAAIL)

A 1: OSPF EECEINAE HFHLIBOHME IP 22HA D TA7F ZH Y 2Y|0|E S8 bt Epf=
off AFEE[X| t=Ct 7HE gL Ch.

of

CIS ool ME CHA IP A 172.16.123.12 DLCI 10004 OHZ & L|C}.

interface serial 0

frame-relay map | P 172.16.123.1 100 broadcast

OSPF&= DLCI 1002 AF&35t04 YCI|0|EE B2 EFHAEBILICE

ot 2| PIE{Ho[A R T4

EM /80| 59 CIE{H0|AE MME o= CHA| 2E Qio| HEE = U&LICILHE E04, CtE
X 5t<l QIE{H| 0| A serial0.2E PHE CHS point-to-point2 H4Z3& £ Qi&LIC HASE{H 2l

EHE

CtAl 2E5t74LE CHE 89 IE{m| 0| A& ‘W 4sH oF B LICE. 0|Z0] Cisco I0OS® £ X E9f010f



Mz 2ol =T A Sste WL

DLCI A8t AL&

DLCI &4 3¢t

10H|IE FTAE S &t E2|x 2130 M 2F 1,0007H2| DLCIE FAM& 4 &LICHEX DLCI=
ofefElof e 2(HL S of el COHE) Z[CHak2 F 1,000 LICt.Cisco LMI2| HP{= 16-
1007 YLICHANSINTUS] X|HE HR= 16-992]LIC} 0|28t HY = A XL HIOIEHE ™MESH=
DLCIILICH.

JiLt 5t QIE{Ho|A0A Z R BlEllo] VCE F8E W= IDB AMEtolzt T st A MEtS
TeqatioF BLICHAIARIYE CIE{H O|A & 5+9] RIE{H 0|A S| & & Cisco I0S HHMIM K|35t
IDB(interface descriptor blocks)2| =01 2|3l M|EHE|LICHIDB= 7H2E, QIE{H0|A o Ef S QIE |
OlA0| CHEF HEE ZEste HEZ 2o YR ULICHIOSE E3E U 2 QIE{H| 0| A0 CHSH
IDBE & X| &2l5t Zf 51| QIE{H o|A 0] CH5H IDBE R K| EIgLICt. 14 CIE{H 0|A Q| BL
STt 2 QlEHo|ARD H BE2 HE2e7t 2Lzt E3E0l= ME CHE Yol =|Cy
IDB7} Z &t Elod 42 0|2{8t AM|BH2 Zt Cisco 10S ZEIAMM HAE £ Ql&aLch

O

KM LHE 2 Cisco I0S AZ E Qo ESHE Q| |l CIE{H0|A &= B! 512 QIE{H[O|A +E & X
st AIA|2.1DB At

LMI & Ell CIo|E

LMI Z2EZ0MeE 2ZE Y PVC(virtual circuit) & Eff 2 1 M7} Bt ohZlof| Z4gh5{oF 5HmH, gt
o 2 DLC(maximum transmission unit) 3. 7[0]| [}2} DLCI =& 800 O|Et2 = A|8HgfLCt.

MTU bytes - 20 bytes

Max DLCls = bytes
5 S
MTU = 4000 bytes DLCI
4000 -20
= 796
5

DLCIs, where 20 = Frame Relay and LMI Header

|3 CIE{H 0|A 9] 7|2 MTU= 1500HI0|£ 0|0, QIE{m|O|A S Z[CH 296DLCIE MBS LICt
.Frame Relay 2 2|x[|0o|A f & TA| o B UO|0|E HAIXIE X|RSZE MTUE =2 = JU&LIct
A AEH 4|0l E HIAIX|7F QIE{H| O|A MTUELCH 284 miZ!o| AN E| T QIE{m| 0|A 7{CH FH2E
7t BIHELICEMTUE HEE M ¥4 2IRE2 57t HWER T ClHto|A0 SYE ZLol +MHE}=E
x| &olgtLct.

= LMI o k2t 2f 7t CHELICH Cisco 7000 2+ E
HAg 7|22 2 2t2EY Z|CH DLCI(Q/E{H 0| A oFH)


//www.cisco.com/en/US/products/sw/iosswrel/ps1835/products_tech_note09186a0080094322.shtml
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&Lt

. Cisco 2500:2/E{m|0|AZE 60DLCIOIAM 1X T1/E1 &3 = & 607
. Cisco 4000: 2/E{TH| 0| A% 120DLCIVM 1X T1/E1 &3 = & 12074
. Cisco 4500: Q/E{m|O|AE 120DLCIIAM T1/E1 213 370 = & 36074
. Cisco 4700:2/E{H|O|AZ 120DLCIIA T1/E1 213 47l = & 48074
. Cisco 7000:2/E{H| 0| A G 120DLCIMIAM T1/E1/T3I/E3 213 47l = & 48074
. Cisco 7200:2/E{H|O| AT 120DLCIM|IM 57H2| T1/E1/T3/E3 @3 = & 60074
. Cisco 7500:Q/E{m|O| AT 120DLCIMIM X T1/E1/T3/E3 &3 67H = & 7207H
&3 ol =Xl XA Y 5tH 2 E ECHEO| HHE ARIZ2 MEEIJ{CtD FHLEFLICEH

7|t e A

VOOl SEBIeE IRESS U SeR| £t YN aleY 12288 LY FOIX/| net A
=121 DLCI 20| F2IELICH S5 212 2@ o BlolEjHI0l El0|E & TE o= IPX

=
2|5 0F 5t= hello 2! Z T MY HA|XK|IE ™

SAPRt Z2 JEt ZEEE CPU01|A‘| Eolstm M2
zg| 2alol °IE-|u1|O|A01IA-I o B2 2

SEfLch °'“F’“°E ks %‘E% A-E3te

- - =
VCE T8E = &Lt
IP/IPXIAT =4
5t 2| CIE|H|O|AE ALE35t= B 7| QIEmO|A0 IP, IPX EE& AT £4E EX| 0tAIR 7|8
OlE{m|0|A S & AI5l5t7| ®of g2stod 2RI & 0| inverse-

= i st QlE{m|o]|A0f DLCIE €
arp7t MCHZ X SeteX| HELICL 277 e 2 O S BHE st MA.

1. no frame-relay inverse-arp ip 16 Z! clear frame-relay-inarp &2 A& 3+04 i DLCIO CH
&l ARP(Inverse Address Resolution Protocol)& & L|C}.

2. Zdm[ago|ldg s=HELICH

3. frame-relay inverse-arp B2 CHA| HAA|IL

RIP % IGRP

RIP(Routing Information Protocol) (CIO|E & &2 300ttt YOl EE LT Zf RIP THZ]2 Z|TH
25700 A2 52 ZEE & oM & 536H0|E LTt O & || 36HIO|E= 3] HE 0|,
2t 32 %"58 20H|-O|E°'L—||:|'.[[|'E|'A‘| 50DLCIo] CHal =l Zof| Eeflo] @3 & S35 100074

| G2 E Z 15t 30&0tCH 1MBL| 22 |0 E O|0|E E&= 285kbps2| CHAEZE O AHSEIL
ChT1 230iM Ol HYZ2 CHAE 0| 18.7%E LIEILHMH, Zt °"|:-||0|E 712t 5.6 ]L|C}. 0|28t
LHE= 4EstH, Ol 518 E + ¢= =& OlX|EF CIR(Committed Information Rate)2 HAl|l A
& ddol Qlofok ELICET1 0|5t AR LHGIEI T AlE &= JU&LICtHE EH OIS &
&LCt.

- 1000/25 = 40THZ! X 36 = 144035l HIO|E

. 1000 X 20HIO|E =20,000H}0|E BZE &5

. & 21,440H}0|E X 50DLCI = 30X 0}tCH 1072MB2| RIP H|0|E

. 1,072,000H}0|E/30= X 8H|E = 285kbps
IGRP(Interior Gateway Routing Protocol)= 90X 0ICH &€ .='.'H|0|E°*|—|EP(0| ¢Hae A 7ts
). ZH IGRP IHZ!2 104712 B2 &5 Z&E = U2M, & 1492H}0|E, 1 & 38HI0|E= §llH
HEo|Z, Zt BR 52 14H+0|§°'|_II:+ 50DLCIZ #AME =g 2lzllol 23 & S35l 1,000712]
HAEE Yoste A2, 22 90&0iCH & 720KBL| 2R E! ACI0|E C|0|E], & 64kbps2| CHAZ



£ AH[gfLo T 20| O =2 CHIZE2| 4.2%E LIEILHMH, ZF UO|O|E 7|ZH2 3.7Z &L
Chol RHEIEE {8 &lE FAYULIC

. 1000/104 = 9 TZ! X 38 = 342 3| HIO|E
- 1000 X 14 = 14,000H}IO|E AZ &=
- A = 14,3424 0| E X 50DLCI = 90Z&OICH IGRP C|0|E 717KB
. 717,000H}O|E /90 X 8H|E = 63.7kbps
RTMP(Routing Table Maintenance Protocol) 2t & C|0|E= 10z 0tCt & ghL|chol 7t
Td 7ts). Z4 RTMP IHZ!2 & 564HI0|E, 3l HE 9 23I:1F0|E Z|CH 47l & E AR E=2
e ‘BA'QEH 42 gs2 GHPOIEO'I—IEP 50DLCI01I CHal o =il &2 |0| ZJIE Sl

1,00072| AppleTalk IE /2 & 28 22, 10X0IC} oF 313KBO| RTMP EolE Ee
250kbps 2| CHE Z 0| AH|ELICEHEHE 7P—°F 9_tHoiI_—I 15% O|at =& L{o| %?A'EE#:‘:' T1 H|20|

ZELIctolE SH ChEnt 2 &Lt

- 1000/94 = 11 I{Z! X 23 HIO|E = 253 5| HIO|E

. 1000 X 6 = 6000HIO|E ZH=& &=

. 87 = 6253 X 50 DLCI = 10&0}+C} 313KBL2| RTMP CI0|E

. 313,000/10% X 8H|E = 250kbps

IPX RIP I{Z! 4Cl|O|E= 60Z0tCt 445 L|CH(O] 7+748 T4 7ts). ZH IPX RIP IHZ!2 & 536Ht
O|Eof CHal =|ICH 50702 AR &=, 38HI0|EQ| 5 HEE Z&8E = UoH, 4 B2 =2 8Ht
O|E]L|CH.50DLCIof CHal T &El 2| 220 E'HE Sl 10007H2] IPX B2E &1
60X 0tCt 536KB2| IPX HIO|E E& 58 4kbpsQ| CHAZ 0| AH|ELICHFEEl= 2H3
(15% Ol|3t)oll /2249 512kbps 2| £ =7+ HR g LIC & &M S0 Z &Lt

=}
—
0o

A

T

|n2'-'

&=
[

- 1000/50 = 201! X 38HI 0| E = 760H 0| E &

- 1000 X 8 = 8000HI0|E HE &=

- &7 = 8760 X 50 DLCI = 60Z 0tCt 438,000t 0| E of IPX 40| E

- 438,000/60% X 8H|E = 58.4kbps

IPX SAP(MH[A HAMA ZQIE) T§Z! UC|O|E £ 60Z0tCH Y MEFLICHO| ZHAR 74 7+8). 2
IPX SAP I{Z!2 & 536HI0|E, sl H2 2| 38HI0|E0i CHah %|CH 7712 1 =S +
Om 7t 2T H=2 64b0|= ULICH50DLCION T3 TAIE Tl a0l YT E 55
IPX #1018 H2CHAESHE 2 60X0tCt 536KB2| IPX AL 0|E E = 58. 4kbps°|
H|EI|,||:+_O1R s e @M T5(15% O|5)& R XIstE4H 2Mbps 0lar0| &7} =
Ol AlLt2| 20l M= SAP ZE{=I0| ZEL|Ch o] MMojM HZEICHE ZE EEE'—I'—P Hlm
M IPX SAP MH|0|E0= 7HE B2 tiHFo| e LICH

. 1000/7 = 1431Z! X 38H}O|E = 5434H}0|E 3|
. 1000 X 64 = 64,000H}0|E AR &=

. &7l = 69,434 X 50 DLCI = 60Z=0tCt 3,471,700HFO|E Q| IPX MH|A H 11
. 3,471,700/60% X 8H|E = 462kbps

keepalive

ZA<0f 2} Cisco C|HFO|A 2] keepaliveE A Q| %|2| keepalive ECF F 7t Cf B 7| AZd5H0F gHL|C}
(2f 8%).QIEmO|ATL A& &5 A SEHE|= Z2 olof CHet Hede & = A&LICh

A& OlE{H o]

2 QIE{H|0|A L 7|2 HEIZQIEQ! B 2EIHAE DIC|ofo|n] EQIE-F-EOIE 32 QIE{H
OlAk HEEMAEELIL 1Y 28 AR eHE ZP OHS &OILE 52 59 QIEfw0|AE T}l



Eo| 3% tts &2 7t2l7{oF ELICh. ol g2 =Y 220§ S&F
02 S LICHEIRElE OSPF7t 2S5t 7| 98t EEEIHAE QIE{H 0|A Y
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