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Lab 3.1: Frame-Relay Switch @)

LoopbackO:

LoopbackO: LoopbackO:

X.X.3.1/30 X.X.2.1/30 X.X.1.1/30
X.X.3.5/30 X.X.2.5/30 X.X.1.5/30
X.X.3.9/30 X.X.2.9/30

LoopbackO:
X.X.4.1/30
X.X.4.5/30

fd:X:123::2/64

\

Q%

<
_l

Serial0/0:

10.X.123.4/24
DCE
(DCE) fd:X:123::4/64 X_R4




Lab 3.1: Frame-Relay Switch 2)

* R1-R4, FRSW:

(conf)# inte ser 0/X

202

encapsulation frame-relay

Serial0/0: 203

= FRSW:

(conf) # frame-relay switchin '

(conf-if) # 303 ' R3 Serial0/0:

X.123.3/24
frame-relay intf-type dce fd:x:123::3/64

# show frame-relay route

* R1, R2, R3, R4:

# show frame-relay map

404

X_R4

Serial0/0
10.X°1Z257172%
fd:X:122::1/64

101




Lab 3.2: Basic Setup

R5:

OSPF area X

LoopbackO:
X.X.5.[1,5,9]/30
fd:X:X:50[1,5,9]::1/6

Fa0/3:
(conf) # ip routing 10.X.35.2/30 Fa0/2: \1/
(conf)# ipv6 unicast-routing fd:X:35::0/127 é&ﬁ?éﬁ; Fa0/1: 11§7
_a . Ki25: 10.X.15.2/30
(conf-if)# no switchport fdx15:0/127 A RS
R1-R4: gs
(conf) # ipv6 unicast-routing g:gﬁ
(conf) # router ospf X o|X o|X o|R £33
. — - - A
(conf)# ipv6 router ospf X s Al s a3 S 9l S E
< .. N .. ..
S ®|w S Q|0 S 9l
© :len © . © .
IR "3z e
All Loopbacks except R3: s e R
LoopbackO: Loopback0: LoopbackO:
(conf-if) # X.X.3.[1,5,9]/30 X.X.2.[1,5,9]/30 X.X.1.[1,5,9]/30
ip ospf X area X fd:X:X:30[1,5,9]::1/64 fd:X:X:20[1,5,9]::1/64; fd:X:X:10[1,5,9]::1/64
ipv6é ospf X area X
Serial+Ethernet R1-R5 :
X_R
(conf) # router ospf X -R3 EQ
(conf-router) # = 5 B
(conf-if) # 1pv6 ospf X area X 64*{5’0 X.X.4.[1,5,9]/30 ke
2573 fd:X:X:40[1,5,9]::1/64
A

# show ip[v6] route
# show ip[v6] ospf neighbors

10.X.123.4/24
fd:X:123::4/64 X_R4




Loopback0:
X.X.5.[1,5,9]/30
fd:X:X:50[1,5,9]::1/6

Lab 3.3: Change Cost  OSPF area X

= |nterface R1-R5:

=
N
Fa0/3:

(conf-if) # 10.X.35.2/30 Fa0/2: \I’
. fd:X:35::0/127 10.X.25.2/30 Fa0/1: Ve
ipv6 ospf cost 10 fd:X:15::0/127 A_R5

N~
R
. S gl o
# show ip[v6] route ol ol ol K
oo @l | ol X
S S S 9T s 9l 3z

< | :: ~ | :: = unf::

2 m|wn S N © |

w XM w o<|N L <

o> o|< o>

LoopbackO: Loopback0: LoopbackO:
X.X.3.[1,5,9]/30 X.X.2.[1,5,9]/30 X.X.1.[1,5,9]/30
fd:X:X:30[1,5,9]::1/64, fd:X:X:20[1,5,9]::1/64; fd:X:X:10[1,5,9]::1/64
N~
qs
[
wn| -
NI
% LoopbackO0: é <
> X.X.4.[1,5,9]/30 3
S fd:X:X:40[1,5,9]::1/64

Serial0/0:
10.X.123.4/24
fd:X:123::4/64



Loopback0:
X.X.5.[1,5,9]/30

Lab 3.4: Change Router-IdDSPF area X ! s
- R1-R5: =

Fa0/3:
(conf) # 10.X.35.2/30 IE“:10/2=/ 1/
; fd:X:35::0/127 10.X.25.2/30 Fa0/1: [¢
[ipv6] router ospf X dx35.07127 oron 4
(conf-router) # fd:X:15::0/127 A RS
router-id X.X.X.N S
SR
8|3 g3 3| £33
S g S J|a s 93 2
R E: 3 NG S 4|4
i =3Iz = 5|%
LoopbackO: Loopback0: LoopbackO:
X.X.3.[1,5,9]/30 X.X.2.[1,5,9]/30 X.X.1.[1,5,9]/30
fd:X:X:30[1,5,9]::1/64, fd:X:X:20[1,5,9]::1/64, fd:X:X:10[1,5,9]::1/64
=N
q7
N,
Loopback0: = %
X.X.4.[1,5,9]/30 s
. RN fd:X:X:40[1,5,9]::1/64
# clear ip[v6] ospf processy % 39131/

# show ip[v6] ospf process

Serial0/0:
10.X.123.4/24
fd:X:123::4/64



Lab 3.5: R5 as Default GatebPdyarea X

Loopback0:
X.X.5.[1,5,9]/30
fd:X:X:50[1,5,9]::1/6

Fa0/3: I
10.X.35.2/30 Fa0/2: Nig
fd:X:35::0/127 10.X.25.2/30 Fa0/1: [I¢

deX225120/127 10.X.15.2/30
fd:X:15::0/127 A R5
N~
g
< NN
S onf o
o
olX ol ol XY
Q= Q < Q4 ol X
S TS S =S S Hla e
~ un| Sl = unf
2 m|wn S N © |
w X9 L <Y 8 Xl
o|x o|< ol %
LoopbackO: Loopback0: LoopbackO:
X.X.3.[1,5,9]/30 X.X.2.[1,5,9]/30 X.X.1.[1,5,9]/30
fd:X:X:30[1,5,9]::1/64 fd:X:X:20[1,5,9]::1/64 fd:X:X:10[1,5,9]::1/64
.
H\Q\Q \’lx ™
< R2 < RV o5 X_R1 ol N
L Qi\" NG Q<
N N 13
PN s@)‘ | i
o™ < 0
S S |
= R5: ), © 23 Loopback0: gl =
. T2 o X.X.4.[1,5,9]/30 -2
. o,V e fd:X:X:40[1,5,9]::1/64
(conf)# [ipv6é] router ospf X ‘%%%
<
(conf-router) #

default-information originate always Serialo/0;
10.X.123.4/24

fd:X:123::4/64

X_FRSW

#show ip[v6] route (DCE)



Loopback0:
X.X.5.[1,5,9]/30
fd:X:X:50[1,5,9]::1/6

Lab 3.6: Passivate Loopb &3P area X

Fa0/3: I
10.X.35.2/30 Fa0/2: Nig
fd:X:35::0/127 10.X.25.2/30 Fa0/1: [I¢

deX225120/127 10.X.15.2/30
fd:X:15::0/127 A R5
N~
R
NS
S Qi
ola ol olR L SN
. gl sl Q|- o| X
=R S 4 S S &
B ] i B n|:: = unf
= ) wn = ~N n O ol
w X9 L <Y 8 Xl
S| % o< ol
LoopbackO: Loopback0: LoopbackO:
X.X.3.[1,5,9]/30 X.X.2.[1,5,9]/30 X.X.1.[1,5,9]/30
fd:X:X:30[1,5,9]::1/64 fd:X:X:20[1,5,9]::1/64 fd:X:X:10[1,5,9]::1/64
33
. : }
u R1'5 | o
NI
Loopbacko: = %
(conf) # [ipv6] router ospf Xy e\? XX.4.[1,59]/30 ) | &8
(conf-router) # \’eo?,b)'o’ fd:X:X:40[1,5,9]::1/64
N7
passive-interface Loopback0 %

Serial0/0:
10.X.123.4/24

# show 1p [v6] protocol fd:X:123::4/64



Loopback0:
X.X.5.[1,5,9]/30
fd:X:X:50[1,5,9]::1/6

Lab 3.7: External Route OSPF area X

. Fa0/3:
| ]
R3: 10.X.35.2/30 IE“:10/2=/ '\I’
] Y-3E.. 10.X.25.2/30 .
(conf) # interface Loopback0 fd:X:35::0/127 fd:X:25::0/127 0 ;3105{12-/30 /[¢
(conf—:!.f) # no ip ospf X area X fd:Xe15:0/127 A Rs
(conf-if)# no ipv6é ospf X area X o
m
£33
S
~ ~ ~ o > <
3|3 2l 3l -
s dla s =3 S Sl s
S m|wn S &l S &
£ x|? S <l & x|
ol% o|< alx
LoopbackO: Loopback0: LoopbackO:
X.X.3.[1,5,9]/30 X.X.2.[1,5,9]/30 X.X.1.[1,5,9]/30
fd:X:X:30[1,5,9]::1/64 fd:X:X:20[1,5,9]::1/64 fd:X:X:10[1,5,9]::1/64
(conf-router) # X_R3 S
= = ~
redistribute connected subnets a3
<| W
) <
f]o*‘% A Loopback0: é <
: o " X.X.4.[1,5,9]/30 =
show ip[v6] route +., 2 '
# plve] NES £d:X:X:40[1,5,9]::1/64
g

Serial0/0:
10.X.123.4/24
fd:X:123::4/64



Lab 3.8: Multi-area OSPF )
OSPF area X [ oonsam

fd:X:X:50[1,5,9]::1/64

=

Fa0/2: V
10.X.25.2/30 Fa0/1:

fd:X:25::0/127 10.X.15.2/30
fd:X:15::0/127

a0/24:
192.02.1/24

10.X.45.2/30 B
fd:X:45::2/127 '
(6,]

4
S 2001:db8:2:23/64
o|R o|RN o|R L
Q- QQ Do
S S o 4 S Al
= n| il ~ un]:: < 5|5
e M0 Q N O —|in
w X9 o< L 5l \
S|z =i gl \I}'

=S

N

Omega

Loopbacko: Loopback0: LoopbackO:
X.X.3.[1,5,9]/30 X.X.2.[1,5,9]/30 X.X.1.[1,5,9]/30
fd:X:X:30[1,5,9]::1/64, fd:X:X:20[1,5,9]::1/64 fd:X:X:10[1,5,9]::1/64)

Fa0/24
192.072.2/24

X_R3 < X_R1 o
S Qg 20038b8:2::2/e
A N
g oF
% 3 LoopbackO: <
>, hel X.X.4.[1,5,9]/30 ks
2.3 fd:X:X:40[1,5,9]::1/64
¥ _
Sz

IL T

Serial0/0:
10.X.123.4/24
fd:X:123::4/64




Lab 3.8: Multi-area OSPF (2)

OSPF area X

Fa0/0:
10.A.35.1/30

fd:A:35::1/127

Loopback0:
X.X.3.[1,5,9]/30
fd:X:X:30[1,5,9]::1/64

fd:Xx:35::2/127

X.X.2.[1,5,9]/30

Loopback0:

0[1,5,9]::1/64,

\J
Al

Fa0/0:
10.A.25.1/30

fd:A:25::1/127

Fa0/0:
10.X.15.1/30
fd:X:15::1/127

Loopback0:
X.X.1.[1,5,9]/30

[1,5,9]::1/64)

Serialo/0:
10.X.123.4/24
fd:X:123::4/64

OSPF area B

OSPF area O

‘v/0ed

Fa0/4:
10.X.45.2/30 >

fd:X:45::2/127 '

P

OE/TSTAOT |
0€/T'ST'AOT

LTT/TISTAPY

:0/0ed
:0/0ed
:0/0ed

/

+EHEHSE
0E/T'SE'A0T

LTT/T:STAPY
0€/T'STAOT
LTT/TSEAPY

ZT/T::GPIAPL
0€/T'SY’A0T

10.X.45.1/30
fd:X:35::1/127
Serial0/0:
0.B.123.2/24




Lab 3.9: Stub Area

= R1-5:

(conf-router) #
area X stub

= R1-3:

# show ip[v6] route

OSPF area X

Fa0/0:
10.A.35.1/30

fd:A:35::1/127

Loopback0:
X.X.3.[1,5,9]/30
fd:X:X:30[1,5,9]::1/64,

fd:X:35::2/127

Loopback0:
X.X.2.[1,5,9]/30

Fa0/0:
10.A.25.1/30

fd:A:25::1/127

Fa0/2: V
10.X.25.2/30

fd:X:25::2/127

Fa0/0:
10.X.15.1/30
fd:X:15::1/127

Loopback0:
X.X.1.[1,5,9]/30
fd:X:X:10[1,5,9]::1/64)

Serial0/0:
10.X.123.4/24
fd:X:123::4/64

Fa0/1:
10.X.15.2/30
fd:X:15::2/127

Loopback0:

X.X.4.[1,5,9]/30
fd:X:X:40[1,5,9]::1/64

Fa0/4:
10.X.45.2/30 >

fd:X:45::2/127

10.X.45.1/30
fd:X:35::1/127

Loopback0:
X.X.5.[1,5,9]/30
fd:X:X:50[1,5,9]::1/64

OSPF area 0

LTT/TISTAPY

ZT/T::GPIAPL
0€/T'SY’A0T

OE/TSTAOT |

LoopbackD:
Y.Y.5.[1,5,9]/30
(fd:Y:Y:50[1,5,9]::1/6

‘v/0ed

OSPF area B

Fa0/1:

:0/084

Loopback0:
Y.Y.4.[1,5,9]/30
fd:Y:Y:40[1,5,9]::1,

10.Y.15.2/30
fd:Y:15::2/127

.
£EHERSE

P

V Fa0/3:
Fa0/2: 10.Y.35.2/30
10.Y.25.2/30 fd:v:35::2/127
fd:Y:25::2/127
e & 2
B &3
25 P 3=
53 RIS g Bls g
(P slo slo
= HEe® He®
= 5 S
@ N Sl
) e NE
Loopback0: LoopbackD:
Y.Y.1.[1,5,9]/30 Y.Y.3.[1,5,9]/30
:Y: ,5,9]: ;! 11/ fd:Y:Y:30[1,5,9]::1/64

Serial0/0:




Lab: Totally Stubby Area
= R4-5:

(conf-router) #

area X stub no-summary

= R1-3:

# show ip[v6] route

OSPF area X

Fa0/0:
10.A.35.1/30

fd:A:35::1/127

Loopback0:
X.X.3.[1,5,9]/30
fd:X:X:30[1,5,9]::1/64,

fd:X:35::2/127

Loopback0:
X.X.2.[1,5,9]/30

Fa0/0:
10.A.25.1/30

fd:A:25::1/127

Fa0/2: V
10.X.25.2/30

fd:X:25::2/127

Fa0/0:
10.X.15.1/30
fd:X:15::1/127

Loopback0:
X.X.1.[1,5,9]/30
fd:X:X:10[1,5,9]::1/64)

Serial0/0:
10.X.123.4/24
fd:X:123::4/64

Fa0/1:
10.X.15.2/30
fd:X:15::2/127

Loopback0:

X.X.4.[1,5,9]/30
fd:X:X:40[1,5,9]::1/64

Fa0/4:
10.X.45.2/30 >

fd:X:45::2/127

10.X.45.1/30
fd:X:35::1/127

Loopback0:
X.X.5.[1,5,9]/30
fd:X:X:50[1,5,9]::1/64

OSPF area 0

LTT/TISTAPY

ZT/T::GPIAPL
0€/T'SY’A0T

OE/TSTAOT |

LoopbackD:
Y.Y.5.[1,5,9]/30
(fd:Y:Y:50[1,5,9]::1/6

‘v/0ed

OSPF area B

Fa0/1:

:0/084

Loopback0:
Y.Y.4.[1,5,9]/30
fd:Y:Y:40[1,5,9]::1,

10.Y.15.2/30
fd:Y:15::2/127

.
£EHERSE

P

V Fa0/3:
Fa0/2: 10.Y.35.2/30
10.Y.25.2/30 fd:v:35::2/127
fd:Y:25::2/127
e & 2
B &3
25 P 3=
53 RIS g Bls g
(P slo slo
= HEe® He®
= 5 S
@ N Sl
) e NE
Loopback0: LoopbackD:
Y.Y.1.[1,5,9]/30 Y.Y.3.[1,5,9]/30
:Y: ,5,9]: ;! 11/ fd:Y:Y:30[1,5,9]::1/64

Serial0/0:




Lab: NSSA
* R1-5:

(conf-router) #

area X nssa default-information-originate

= R1-3: # show ip[v6] route

OSPF area X

Fa0/2: V
10.X.25.2/30

fd:X:25::2/127

fd:X:35::2/127

Fa0/0:
10.A.35.1/30
fd:A:35::1/127
Fa0/0:
10.A.25.1/30
fd:A:25::1/127
Fa0/0:
10.X.15.1/30
fd:X:15::1/127

Loopback0:
X.X.1.[1,5,9]/30
fd:X:X:10[1,5,9]::1/64)

Loopback0:
X.X.3.[1,5,9]/30
fd:X:X:30[1,5,9]::1/64,

Loopback0:
X.X.2.[1,5,9]/30

Serialo/0:
10.X.123.4/24
fd:X:123::4/64

Fa0/1:
10.X.15.2/30
fd:X:15::2/127

Loopback0:

X.X.4.[1,5,9]/30
fd:X:X:40[1,5,9]::1/64]

Fa0/4:
10.X.45.2/30 >

fd:X:45::2/127

10.X.45.1/30
fd:X:35::1/127

Loopback0:
X.X.5.[1,5,9]/30
fd:X:X:50[1,5,9]::1/64)

OSPF area O

LTT/TISTAPY

ZT/T::GPIAPL
0€/T'SY’A0T

OE/TSTAOT |

LoopbackD:
Y.Y.5.[1,5,9]/30
(fd:Y:Y:50[1,5,9]::1/6

‘v/0ed

OSPF area B

Fa0/1:
10.Y.15.2/30
fd:Y:15::2/127

:0/084

Loopback0:
Y.Y.4.[1,5,9]/30
fd::Y:40[1,5,9]::1

P

+EHEHSE

V Fa0/3:
Fa0/2: 10.Y.35.2/30
10.Y.25.2/30 fd:v:35::2/127
fd:Y:25::2/127
e & 2
B &3
g 3=z 3=
53 RIS g Bls g
(P slo slo
= HEe® He®
= 5 S
@ N Sl
) e NE
Loopback0: LoopbackD:
Y.Y.1.[1,5,9]/30 Y.Y.3.[1,5,9]/30
:Y: ,5,9]: ;! 11/ fd:Y:Y:30[1,5,9]::1/64

Serial0/0:




Lab 3.10: Totally NSSA

= R4, R5:

(conf-router) #
area Y nssa no-summary default-information-originate

= R1-3:

# show ip[v6] route

OSPF area B

Loopback0:
X.X.5.[1,5,9]/30
fd:X:X:50[1,5,9]::1/64)

LoopbackD:
Y.Y.5.[1,5,9]/30
(fd:Y:Y:50[1,5,9]::1/6

OSPF area X

OSPF area O

V Fa0/3:
Fa0/2: V Fa0/2: 10.Y.35.2/30
fd:X:35::2/127 10.X.25.2/30 Fa0/1: Fa0/1: 10.Y.25.2/30 fd:¥:35::2/127
fdiX:25::2/127 10.X.15.2/30 10.Y.15.2/30 fd:¥:25:2/127
fd:X:15::2/127 AR5 | fd:v:15::2/127
= T
.88 B
S NS
~ ~ 4 N E OB L = =
8|3 83 8|8 S5z Sk £s g8 s
RS R SE .2 al I3 33 8 Sl o Sl< o
Sl S |3 s 9la e N E=<g ol =< w|< T
= | < | = nlT h =3 v~ o ulw o
Q o[ =6 S A|a o2 Slo s s|o S
£ <0 £ <|Y & x| =) Blp S Ble o
o|< =1 ofx 5o N Sle
= = =8 Lo N © S|
Loopbacko: Loopback0: Loopbacko: Loopback0: LoopbackD:
X.X.3.[1,5,9]/30 X.X.2.[1,5,9]/30 X.X.1.[1,5,9]/30 Y.¥.1.[1,5,9]/30 Y.Y.3.[1,5,91/30
fd:X:X:30[1,5,9]::1/64] fd:X:X:10[1,5,9]::1/64] s ,5,9]:: : 1/ fd:v:Y:30[1,5,9]::1/64,

ZT/T::GHAIPY
0€/T'SY"A'0T
0/084

10.X.45.1/30
fd:X:35::1/127

Serial0/0:

Loopback0: Loopback0:
X.X.4.[1,5,9]/30 Y.Y.4.[1,5,9]/30
fd:X:X:40(1,5,9]::1/64) fd:Y:Y:40[1,5,9]::1,

Serial0/0:
10.X.123.4/24
(DCE) fd:X:123::4/64




Lab 3.11: Loopback Summarization

= R3:

(conf-router) #

J, J‘@/v
summary-address A.A.X.X 255.255. -#C.x"\’e/%/o.

R4, R5:

(conf-router) #

area X range A.A.X.X 255.255.X.X

# show ip route

LoopbackO:
X.X.5.[1,5,9]/30
fd:X:X:50[1,5,9]::1/6

OSPF area X

=
Das
Fa0/3: '
10.X.35.2/30 Fa0/2: \Nig
fd:X:35::2/127 10.X.25.2/30 Fa0/1: z
fd:X:25::2/127 10.X.15.2/30
fd:X:15::2/127 A R5
N~
B
¥ NS
S 95
olR olR ol x| S
Qg Q= Q| ol %
S | S d S 9| s
S vl S| = ]
= M| = N | O o|un
e <D | $ x|
o|< o< ol x
Loopbacko: Loopbacko: Loopbacko:
X.X.3.[1,5,9]/30 X.X.2.[1,5,9]/30 X.X.1.[1,5,9]/30
fd:X:X:30[1,5,9]::1/64 fd:X:X:10[1,5,9]::1/64
~
e
3
wn| -
| wn
LoopbackO: al =
5 X.X.4.[1,5,9]/30 e
REN 3y fd:X:X:40[1,5,9]::1/64
5 %
Sg

_ 10.X.123.4/24
(DCE) fd:X:123::4/64 X_Ra



Lab 3.12: Partitioned Backbone

= R2: Change area of LoopbackO to area O
(conf-router)# network X.X.2.0 0.0.0.255 area 0
= R2, R5:
(conf-router)# area X virtual-link R/[2|5]-router-id
OSP F a rea X fd::;f%zﬁ%ii;]?:%flm

~
-

Fa0/2: V
10.X.25.2/30 Fa0/1:
fd:X:25::0/127 10.X.15.2/30

fd:X:15::0/127

(6]

a0/24:
192.02.1/24
2001:db8:2:23/64

Fa0/4:
10.X.45.2/30 >

fd:X:45::2/127 '

e
I\

Fa0/0:
10.X.35.1/30
fd:X:35::1/127
Fa0/0:
10.A.25.1/30
fd:A:25::1/127

Fa0/0
10.X.15.1/30
fd:X:15::1/127

Loopback0:
X.X.3.[1,5,9]/30
fd:X:X:30[1,5,9]::1/64]

Loopback0: Loopback0:
X.X.2.[1,5,9]/30 X.X.1.[1,5,9]/30
fd:X:X:20[1,5,9]::1/64 fd:X:X:10[1,5,9]::1/64]

Omega

Fa0/24¢
192.02.2/24
2001.0b8:2::2/ef

Fa0/0
10.X.45.1/30
fd:X:45::1/127

Loopback0:
X.X.4.[1,5,9]/30

X _FRSW Serial0/0:
. 10.X.123.4/24
DCE
(DCE) fd:X:123::4/64
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