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Spoke# configure terminal

Enter configuration conmands, one per line. End with CNTL/Z
Spoke(config)# int s0.1

Spoke(config-if)# ip rip triggered

Spoke(config)# int s0.2

Spoke(config-if)# ip rip triggered

interface serial 0
encapsul ation frame-rel ay

interface serial 0.1 point /* Primary PVC */
i p address 10.x. x. x 255.255.255.0

ipriptriggered

frame-relay interface-dlci XX

interface serial 0.2 point /* Secondary PVC */
ip address 10.y.y.y 255.255.255.0

ipriptriggered

frame-relay interface-dlci XX

router rip
network 10.0.0.0

Spoke# show ip protocol

Routing Protocol is "rip"
Sendi ng updates every 30 seconds, next due in 23 seconds
Invalid after 180 seconds, hold down 180, flushed after 240
Qutgoing update filter list for all interfaces is not set
I nconming update filter list for all interfaces is not set
Redi stributing: rip
Default version control: send version 1, receive any version

Interface Send Recv Triggered RIP Key- chai n
Et hernet 0 1 12

Serial0.1 1 12 Yes
Serial 0.2 1 12 Yes

Routi ng for Networks:
10.0.0.0



Routi ng I nformati on Sources:
Gat eway Di st ance Last Update
Di stance: (default is 120)
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N2507: Hub 1

router odr
tiners basic 8 24 0 1
1
router ospf 1
redistribute odr subnets
network 1.0.0.0 0.255.255.255 area 1
area 1 nssa

N2504: Hub 2

router odr
tiners basic 8 24 0 1
1
router ospf 1
redistribute odr subnets
network 1.0.0.0 0.255.255.255 area 1
area 1 nssa

N2507# 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 - 1S I1Slevel-1, L2 - IS IS level-2, * - candi date default
U - per-user static route, o - ODR

Gateway of l|ast resort is not set

@

1.0.0.0/8 is directly connected, SerialO
2.0.0.0/8 is directly connected, Seriall
3.0.0.0/24 is subnetted, 1 subnets

3.3.3.0 is directly connected, EthernetO
150.0.0.0/16 [160/1] wvia 3.3.3.2, 00:00:23, Ethernet0
200.1.1.0/24 [160/1] via 3.3.3.2, 00:00:23, EthernetO
200.1.2.0/24 [160/1] via 3.3.3.2, 00:00:23, EthernetO

@

0O 00 O

N2504# 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 - 1S I1Slevel-1, L2 - IS IS level-2, * - candi date default
U - per-user static route, o - ODR

Gateway of last resort is not set

C 1.0.0.0/8 is directly connected, SerialO

C 2.0.0.0/8 is directly connected, Seriall
3.0.0.0/24 is subnetted, 1 subnets

C 3.3.4.0 is directly connected, TokenRi ng0



C 5.0.0.0/8 is directly
C 6.0.0.0/8 is directly
O N2 150.0.0.0/16 [110/20]
O N2 200.1.1.0/24 [110/20]
O N2 200.1.2.0/24 [110/20]

connect ed, LoopbackO
connect ed, Loopbackl
via 1.0.0.1, 00:12:06, SerialO
via 1.0.0.1, 00:12:06, SerialO
via 1.0.0.1, 00:12:06, SerialO

NSSAE S&t 29f &l &+ 71

CtS odlet 20| MEYHE OSPF Zo{0f MAHstH e = A8 Ax 30 Y HEH 282
gEELICtEH0| K| ot HAAE MEH StLt7t CHR 2™ A 2047} Ol E X|st &
2 E MALRILICH IS ESo CiE Qo B2 E &5t Ax 3 MEHO| ER LM F0o{= 0|8
= XSt X[ Z&LICt,

N2504# configure terminal

Enter configuration conmands, one per line. End with CNTL/Z.

N2504( confi g) # router ospf 1
N2504( confi g-router)# summary-address 200.1.0.0 255.255.0.0

N2504# show ip ospf database external

OSPF Router with ID (6.0.0.1) (Process ID 1)

Type-5 AS External Link States
LS age: 1111
Options: (No TOS-capability, DC)
LS Type: AS External Link
Link State ID: 200.1.0.0 (External Network Number )
Advertising Router: 6.0.0.1
LS Seq Number: 80000001

Checksum 0x2143
Lengt h: 36
Network Mask: /16
Metric Type:
TOS: 127
Metric: 16777215
Forward Address: 0.0.0.0
External Route Tag: O

Hel EX

2 (Larger than any link state path)

| MEE £ AEL|CHOSPF 7H2l= 1100| ODR HEl=
5

(@)

2 3120 ODRE £AletH HE 7} ZHEILICHCIE S{EE
Stab Ax g CHao| EESHE A2 MEstE 2 %|Xo| BtREI0| E|X| et&L|C A& 2 siZEste{H
distance H&2 AF2350{ ODR 7HZIE 110 O|Rt2 2 Z0{A ODR ZZ27} &4 OSPF ZZECH @
MetL|CHODR B2 71 Alust™ OSPF 2|8 ZZ2 7t of|o|E{Ho|A Q| 2t RE! EH|o|E o Ax|=L|C}.

Ol dlollME F o=l o 74
1600|222 St MEUof CHal

x4 =2
=~ =
C

N2504( confi g) # router odr
N2504(confi g-router)# distance 100
N2504( confi g-router)# end

N2504# 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 - 1SI1S L1 - 1S I1Slevel-1, L2 - IS IS |evel-2, candi dat e defaul t



U - per-user static route, o - ODR

Gateway of last resort is not set

@

1.0.0.0/8 is directly connected, SerialO
2.0.0.0/8 is directly connected, Seriall
3.0.0.0/24 is subnetted, 1 subnets

3.3.4.0 is directly connected, TokenRi ng0
5.0.0.0/8 is directly connected, LoopbackO
6.0.0.0/8 is directly connected, Loopbackl

@

Oo0o0o0 OO0

200.1.0.0/16 is a sunmary, 00:04:38, NullO

N2 ZZ = o} = O|o|E{H|0|A0| /o AZ TFof CHst =

N2504# show ip ospf database nssa

OSPF Router with ID (6.0.0.1) (Process ID 1)

Type-7 AS External Link States (Area 1)

LS age: 7

Options: (No TOS-capability, Type 7/5 translation,

LS Type: AS External Link

150.0.0.0/16 [100/1] wvia 3.3.4.1, 00:00:39, TokenRing0
200.1.1.0/24 [100/1] via 3.3.4.1, 00:00:39, TokenRing0
200.1.2.0/24 [100/1] via 3.3.4.1, 00:00:39, TokenRing0

Link State ID: 150.0.0.0 (External Network Nunber )

Advertising Router: 6.0.0.1
LS Seq Number: 80000002
Checksum O0x965E

Length: 36

Net wor k Mask: /16

Metric Type: 2 (Larger than any link state path)

TOS: O

Metric: 20

Forward Address: 1.0.0.2
External Route Tag: O

NSSA7t FHMEol [H2t Type 7 O 7 A|Z1Q1 LSA7F NSSA Ci|O|EH|O| A0 2
ZZ [l NSSA Cllo|[E{H|o|A 9] &240| of2Het ZHo| E AIELICE.

LS age: 868

Options: (No TOS-capability, Type 7/5 translation,
LS Type: AS External Link

Link State ID: 200.1.1.0 (External Network Number)
Advertising Router: 3.3.3.1

LS Seq Number: 80000001

Checksum OxDFEO

Lengt h: 36

Network Mask: /24

Metric Type: 2 (Larger than any link state path)

TCS: 0O

Metric: 20

Forward Address: 1.0.0.1
External Route Tag: O

LS age: 9

Options: (No TOS-capability, Type 7/5 translation,
LS Type: AS External Link

Link State ID: 200.1.2.0 (External Network Number)

bC)

bC)

A7} CH2 &
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Advertising Router: 3.3.3.1
LS Seq Number: 80000002
Checksum OxFDC3
Length: 36
Network Mask: /24
Metric Type: 2 (Larger than any link state path)
TCS: 0
Metric: 20
Forward Address: 1.0.0.2
External Route Tag: O

=L 3=
TR IZESE M AT LHELIMEZ MEE 5 QE Cisco 10S 11.2 7|S&LICL.0| 7|52
IR o 2 |0 AlLF2|2 9} X.25 EE = SVC(Frame Relay Switched Virtual Circuit) £ Z30]|

A Q] AlLtE
M REELICLOSES =2 3|22 74 O1|°'|,||:|-

router ospf 1
network 1.1.1.0 0.0.0.255 area 1
area 1 stub no-sumary

interface Serial0 /* Link to the hub router */
ip address 1.1.1.1 255.255.255.0
ip ospf demand-circuit
cl ockrate 56000

Spoke#show ip o int s0
Serial0 is up, line protocol is up
Internet Address 1.1.1.1/24, Area 1
Process ID 1, Router ID 141.108.4.2, Network Type PO NT_TO PO NT, Cost: 64
Configured as demand circuit.
Run as demand circuit.
DoNotAge LSA not allowed (Number of DCbitless LSA is 1).
Transmit Delay is 1 sec, State PO NT_TO PO NT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransnmit 5
Hel 1l o due in 00:00: 06
Nei ghbor Count is 1, Adjacent neighbor count is 1
Adj acent with nei ghbor 130.2.4.2
Suppress hello for 0 neighbor(s)

515 o /\EEL(hub and spoke) HE/F 0| M C|HE 3|2 (demand circuit) 7|SE AI25IH EE
EX|0 HE AIE0| U2 B2 3|27t E-8stElT MER QIMHo| HEELICHHE E0{ AZ 30
Z#:M5= MEHO| JE B2 2 2= QHMHE EAlstn ol HEE ETFLICH stubby-area
RO M= stub ¥ Aol o] HE7F E2{YELICHODR2 O| HEE CHE AX 3F 0 RESHK]
otm o]l EXIE sHZErLICH REAI8H LI & OSPF Demand Circuit 7|5S XS AIL.

r\oll

XQ0IE E XOIE HEQIE ME35= ODR

IDB(Interface Descriptor Block) A 8t2| $4XH Cisco 10S 12.0 & E{= CtS 1+ Z&LCH.

ch < E A Bt
1000 300
2600 300
3600 800
4x00 300
5200 300
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5300 700

5800 3000
7200 3000
RSP 1000

|I0S 12.0 O|&oi= IDB AM|gte 2 Ql&l s{= 7} I%%E* = A=
T AZF713007H Ol EREt AR XQIE T ZOIE #A
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Point-to-Multipoint I E I E Al235t= ODR
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E|ZQIE QIE{HO|AE 5104 1024-2 AZ 3 E X|HE £ QU&LIC.
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cdp holdtime 255

router odr
timers basic 8 24 0 1 /* odr timer's are update, invalid, hold down, flush

router eigrp 1

network 10.0.0.0
redistribute odr
default-metric 1 1 11 1

HA AO|EF D, X[ L FI)oll= 3702 P PVC(Virtual Circuit)7t Q& LICH PVC & 271 =
F 22 E| 2702 OIS ELICH A M PVCE PayPoint ZIEIZ2 OI%EH—IELPayPoint Ef

E EzfElol= PayPoint A20 chet PVCE Ar&dtiofF & LICH.CHE & PVCE CHE

Zlof| CHall 7|2 LU WY 7|52 MSELIChole{et 7 AbErof et & °47# 2tREQl 7

M EZSZ FTSAAIR.

ODR EtO|HE R&SIX| I3, T7], E2{Al S H HHHE HHTUAE {5 2Hst= WOl O B2
gLICt.CDPE BFE odrO| 78 E|H IP MFALE M&ESHXA| 2L X|oh E%H’HA EtO|H7t Mool E
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cdp timer 8
cdp holdtime 255

interface serial 0
encapsul ati on frane-rel ay
cdp enable

interface serial 0.1 point /* Primary PVC */
ip address 10.x.x.x 255.255.255.0
frame-relay interface-dlci XX

interface serial 0.2 point /* Secondary PVC */
ip address 10.y.y.y 255.255.255.0
frame-relay interface-dlci XX

interface bri 0

interface BRIO

description Backup | SDN for frane-rel ay
ip address 10.c.d.e 255.255.255.0
encapsul ati on PPP

dialer idle-timout 240

dialer wait-for-carrier-time 60



dialer map | P 10. x. x. X name ROUTER2 broadcast XXXXXXXXX
ppp aut hentication chap

dialer-group 1

isdn spidl XXXXXXX

isdn spi d2 XXXXXXX

access-list 101 permt ip 0.0.0.0 255.255.255.255 0.0.0.0 255. 255. 255. 255

dialer-list 1 LIST 101

/* following are the static routes that need to be configured on the renote routers
0.0 0.0.0.0 10.x.x.x

ip route 0.0.0.0 0.0.0.0 10.y.vy.Yy

ip route 0.0.0.0 0.0.0.0 bri 0 100

ip route 0.0.

ip classless
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ol 1™ 7|2 A27} 2estk| et&Lct.

ODRZEZ TERE QI 2

ODR A2 F0{E |REL|7| ™of| ZHEHEE £ U&LICHdistribute-listin @& AFE & LICH 04
ESFEEHMAEZIOALGE ZE HEHZ Q5o ELICH 20| 27158 A2 512 EI*H
oM 2ERE B2 E TWEZE £ UE&LICLdH 512 WEXIHMH AXZ 3= CHE 30 CHE

21301 AAE CIEmO|AE &l = A&LCh

o| Z< 587 2t Elo|20| 2 E x| AT = distribute-list F& S 2 &3HoF &LICHODRO|
=2

EZ 0| ZHAHTA AlZtE =2l2dH SA ElO|HE ™5t 0| S ELICHLEE 52| PVCTtCH
O £ Uoqof &LCt.

|>
Hel
1
rrr.
o l»
i
>
I
gh
N
oq
A
gﬂ
v
n
e
E=)
SE
lis
Hu
2
ro
Mok

ODR ZZ M|A0{E CPU A& E 0| BEX| 2f&LICHODRE CPU AFEE0] 3~4%2! 2f 1,000712] 2!
H CldtolAoi Chsl Bl AE E|i&LICHS{ E0iM ODRS| 2= XQ1 Eto|H HE2 O #HE ZHHTA
£ XHYLCTIE 48 E A 85ts B9 CPU ASE2 0~1%2 R XIELICH

=291 ODR L CDP E}O|HO|ME Of2H ER0MHE =2 CPU AR E0| QIRCts A8 o
L|C}. O] E|AE £ Cisco 72062| 150MHz Z2MME £ &L Ct

I

Hub# show proc cpu
CPU utilization for five seconds: 4% 0% one mnute: 3% five mnutes: 3%
PID Runtime(ms) |nvoked uSecs 5Sec IMn 5Mn TTY Process

18 11588036 15783316 734 0.73% 1.74% 1.95% O CDP Protocol

48 3864 5736 673 0.00% 0.00% 0.00% O ODR Router



Hub# show proc cpu
CPU utilization for five seconds: 3% 0% one mnute: 3% five mnutes: 3%
PID Runtine(ms) Invoked uSecs 5Sec 1M n 5Mn TTY Process

18 11588484 15783850 734 2.21% 1.83% 1.96% O CDP Protocol
48 3864 5736 673 0.00% 0.00% 0.00% O ODR Router
Hub# show proc cpu

CPU utilization for five seconds: 2% 0% one mnute: 3% five mnutes: 3%
PID Runtine(ms) Invoked uSecs 5Sec 1M n 5Mn TTY Process

18 11588676 15784090 734 1.31% 1.79% 1.95% O CDP Protocol
48 3864 5736 673 0.00% 0.00% 0.00% 0O ODR Router

Hub# show proc cpu
CPU utilization for five seconds: 1% 0% one mnute: 3% five mnutes: 3%
PID Runtine(ms) |Invoked uSecs 5Sec 1M n 5Mn TTY Process

18 11588824 15784283 734 0.65% 1.76% 1.94% O CDP Protocol
48 3864 5737 673 0.00% 0.00% 0.00% O ODR Router
Hub# show proc cpu

CPU utilization for five seconds: 3% 0% one mnute: 3% five mnutes: 3%
PID Runtine(ms) Invoked uSecs 5Sec 1M n 5Mn TTY Process

18 11589004 15784473 734 1.96% 1.85% 1.95% O CDP Protocol
48 3864 5737 673 0.00% 0.00% 0.00% 0 ODR Router

Hub# show proc cpu
CPU utilization for five seconds: 3% 0% one mnute: 3% five mnutes: 3%
PID Runtine(ms) Invoked uSecs 5Sec 1M n 5Mn TTY Process

18 11589188 15784661 734 1.63% 1.83% 1.94% 0 CDP Protocol

48 3864 5737 673 0.00% 0.00% 0.00% 0 ODR Router
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