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EIGRP 
Enhanced Interior Gateway Routing Protocol 
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EIGRP Metric 
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Metric = bandwidth (slowest link) + delay (sum of delays) 
• Delay = sum of the delays in the path, in tens of microseconds, 
multiplied by 256 
• Bandwidth = [107 / (minimum bandwidth link along the path, in kilobits 
per second)] * 256 
• Formula with default K values (K1 = 1, K2 = 0, K3 = 1, K4 = 0, K5 = 0): 
Metric = [K1 * BW + ((K2 * BW) / (256 – load)) + K3 * delay] 
• If K5 not equal to 0: 
Metric = metric * [K5 / (reliability + K4)] 
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TQOHTly.1.1  /24 S1/0 Router 1��
TQOHTlyHOHT  /24 S1/1 Router 1��
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BBR (config) #router eigrp 1��
BBR (config-router) #network 10.10.1.0 
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BBR (config-router) #no auto-summary 
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R2 # show ip eigrp topology 

IP-EIGRP Topology Table for AS 3��
��

Codes: P - Passive, a - Active, U - Update, Q - Query, R - ReplyD��
�������r - Reply status��

��
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P  172.30.0.0/16,   1 successors, FD is 20514560��
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BBR (config) #router eigrp 1 

BBR (config-router) #network 192.168.1.0��
BBR (config-router) #network 192.168.2.0 
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R2 (config) #router eigrp 1 

R2 (config-router) #network 10.0.0.0 

R2 (config-router) #network 192.168.1.0 
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BBR (config) #interface s1/2��
BBR (config-if) #ip address 4.2.2.2 255.0.0.0 

BBR (config-if) #bandwidth 256��
BBR (config-if) #clock rate 250000 

��
uR�"�����-�
�K
+
��a
�X`��� ��F�#'!
�=M)�serial interface 1/2 

uR�"�����-�
�K
+
��a
�X`$�����L�=M)�7I'FF��ip default-network��
��

BBR (config) #ip default-network 4.2.2.0 

 

uR�6)��-�!�}!���
>L��.
���\$�������'

�=M)��1$5�ios������-�
���%��\$����5�(������7�4��iG�
������
��5$�'����(������
�=Lstatic route7�;�
�
G#����

��
ip route 0.0.0.0 0.0.0.0 Serial1/2 

��
�6)��-�!�}!���
>L�� Lios�*+$1$ �K
+
��a
�3G.�C�������25�
���

uR�6)�7B
+�K
+
��a
�3G.�X8!�\$����!�2�
�*$@-�
�eigrp���
��

�BBR (config-router) #network 0.0.0.0��
��
uR��������
�3G.��#��L�}�.>�K
�����
�"(���=)���?'!�*��BW
�*$@-�
�".�3G.��D� )�^5�_����j�>���

��
R2#show ip route��

��
uR��'<�`)�����@��
�
G.�=)��%F�����

D*    4.2.2.0/8 [90/15610] via 192.168.1.1 00:56:44 , serial interface 1/2 

uR�� �����uF4����%F�
�6)�$.��!
����������
�
G.�k�Y�������!
�� last resort�7����
��)���BW
�7��

W
�}!�'!M
������B)�X($ �C
��)�71$1�X($��
�
G.���L�&�.G�����BH��
��
 

��
 



 ��

��
��
uR�72���
>� ���%�'F�
�3G.�:�Y����]��'!�\$��=M)��Jshow ip eigrp neighbors 

R�\�
�H�D��6)�\�
HG�
�Z������(��72�5���!
��1����������
���<�\�4��iH��
R�address�D���BW
������
�=
$F����<�C�!��
R�interface�D��6)�$.�interface ��BW
���������7V'5����B�� �iG�
���
�R�hold uptime�D����������V��"��������
�3�|'F5�iG�
�}($�
�$.�hello���V�����
>)����BW
������
�� �


�
G.�6�B�������
�3G.� �-'�5�������V<���������
�
G#��^5�@�
�
G.�=)���'45�\$��}($���
R�SRTT (Smoothed round trip time)���RTO (retransmission timeout)���iG�
�}($�
�$.�

�#����+��
��|'F5��������6���L��F��Z��5�D��������2�<routing update table���L������
�� �7����
���L�c�'����r��B)������6)�� )��#���I'�
�����!)����?'����#����+�RTO�6$�$�������
�3�|'F5�iG�
�}($�
�$#<�

����?'�
������ACK��#���I'�
����������
�3G.�=)�H��
R�\�
�Q�D�queue�eV�
�"��4�����)��D�6$I����#����L��'5�"���eV�
�"<��|'F��"'�
�7b����
�+���$.�

��2�)���L��(��
�
G.�+
>�
>L��!)�$�������F'B
����
��1$5��!?<��9��� congestion problem might 

exist�D���#����L��'5�7b�����1$5�M�
>)��9��C���5��(��
�
G.�=���
>L�H��
R�Seq num (sequence number)�D��7b�����B)�72�5�iG�
��(��
�$.�update, query, or reply 

packet��BW
������
�� ��#���I'�
����H��

���
��
uR=M)��72���
>� ���%�'F�
�3G.�:�Y����]��'!�\$���J show ip route eigrp 

uR�6)�t�45�� W
�
G.��ip route�6$�$�����6�B�� ��#����\�4'�
����"'�
�eigrp�X�@'�5������C
�� ��
�K���;�
�3G.���L�&�.G�
H��

uR�6)�\�
���L����F����� L�D^5�_�������;�
�3G.�����\�4'�
�����!
��F45�$#<�6)� eigrp 

uR�������.���#����\�4'F��*�5�1�������F5����1$5�NULL0�V'-�����������:�Y��#�������
�3G.����
����;�
�3G.�"<����; �]�
�
>)172.30.0.0���L����;�
�3G.������4'�
�������7�����<��#�V<�����

����;�
�3G.���L�&�.G���C�B)�^5�_��1$5�=���
>)���4'���C�BW
�K
�����
�^5�_��1$5�M�������V' ��#!W
�7�������!
��85)����#��L�&�.G����B)summary ����;�
�3G#��H��

��

��



 ��

uR�72���
>� ���%�'F�
�3G.�:�Y����]��'!�\$��=M)��Jshow ip protocols 

R6)�7��t�45�� W
�
G.� dynamic routing  protocols running on the router��!
��F4���
$�����
�7��t�45M$�K�� �F5+��I5�@��7�4��"'�
���B)��������L�&�.G���7b
����C�B)���_����p����i)���

���
uR�6)����(�C�!�=L��F.�X�@'�!�metric ��4 ���G'!�"�����-'����.�������
�
G.��# �-'�5�"'�
�S,
$B���

��.�K1 ,K2,K3,K4,K5��
Bandwidth�J�#1$�
�����V��
������4��7()H��

Delay�J�1$��
���B?'�
�6�V�M
�"<�+$H��
Reliability�J��6)�����B�������'4���.���BW
�\�@�
���L�6$�$������(�7()keepalives��

Loading�J��6)�������'4����#1$�
�����V��
������1$��7��������(�7()bandwidth�6)�����*+$1$��
�
interfaceH���

MTU�J�� ��#1
$�
���L���V��
�� �7IF�
�� �-'� �7I!�*�
���[�)�6$�$������
�-'����7IF�
�"<�� �-'
eigrp H���

uR������� )�EIGRP maximum hopcount 100��4���#��L�6$�$�
�X�@'�5����Y��V()�=)��F4'<��
TPP�7�45�=M�j�>��4�������H��

R�EIGRP maximum metric variance 1������� L�variance 1��

��^5�_���-'�5��!)��F4��
����;�
�3G.���L�&�.G��successors���

R�Maximum path: 4�J���F�4 ����Y���L�&�.G����
��V(?����-'�5�\$���!)��F4'<g�mI<���_���
��

��
��
uR72���
>� ���%�'F�
�3G.�:�Y����]��'!�\$��=M)�J show ip eigrp interfaces��

Interface�J��6)�$.�interface �4'5�iG�
�7�6$�$����������eigrp 

Peers �J��
�=
��%�
�+���6)�
G.�^5�_�����#��6�V�M
��'5��5Ginterface 

Xmit Queue Un/Reliable�J��7����=L��|'F��"'�
�7b����
�+����
Pacing Time Un/Reliable�J��6)�
G.�^5�_�����#����L��'5�=L��|'F��"'�
�7b����
interface 

Multicast Flow Timer�J��
G.�^5�_����������6���L��'������B�iG�
�}($�
6)interface 

�6)��I5�@���#����L�^5�_����multicast��
Pending Routes�J�6)�+��routes�������
�7B
+��#4`���'���"'�
���

��



 ��

��
��
uR72���
>� ���%�'F�
�3G.�:�Y����]��'!�\$��=M)�J show ip eigrp topology��

Passive (P)�J��p��!�M��}��r��4`������I��
��#%�
�"<�iG�
������
�=)��F4�����;���&�.G���C�B)���_���
�7���� )�3
���=L�Z%5�iG�
�\���
�$.���4 �7�4��"'�
ip 

Active (A)�J����L�6$�$�
�6���!��#��L�6$�$�
�6�����"'�
����;�
�=L��F4�router��B)��)�"����B)�^5�_�
�#��L�7V���

Update (U)�J��6)�
G.�=)��F4��ip 
��1$5�=���
>L��.
����(��)��25��������(���B)�^5�@��6$�$�����|'!
�#��L�6$�$����
Query (Q)�J����;�
�3G.���L�&�.G����B)�^5�_������4'�M
��'5��!)��F4����

Reply (R) status�J����;�
�3G.������4'�
�������7��)��(�������+��6���L��'5��!
��F4����
Stuck-in-active (SIA) status�J����.
���=)��5���M�}!)�������
�3G.��6$�$���7�����1$5�M��!
��F4���.

����;�
�3G.���LH��
��

��
��
uR72���
>� ���%�'F�
�3G.�:�Y����]��'!�\$��=M)��Jshow ip eigrp traffic 

�� �7��� ��#���I'�
����#����L����"'�
�7b����
�+���72���".hello ,update ,queries ,replies , ack��



 ��

��

Configuring Advanced EIGRP Options 
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BBR(config-subif)#encapsulation dot1Q 1���
BBR(config-subif)#ip address 172.30.1.1 255.255.255.0��

��
BBR(config-subif)#encapsulation dot1Q 2��
BBR(config-subif)#ip address 172.30.2.1 255.255.255.0��

��
BBR(config-subif)#encapsulation dot1Q 3��
BBR(config-subif)#ip address 172.30.3.1 255.255.255.0��

��
BBR(config-subif)#encapsulation dot1Q 4��
BBR(config-subif)#ip address 172.30.4.1 255.255.255.0��
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128  64 32 16 8 4 2 1 

 0     0    0   0  0 0 0 1 = 1 

 0     0    0   0  0  0 1 0 = 2 

 0     0    0   0  0  0 1 1 = 3 

 0     0    0   0  0  1 0 0 = 4 
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BBR(config-router)#network 172.30.1.0 0.0.0.255 

BBR(config-router)#network 172.30.2.0 0.0.0.255 

BBR(config-router)#network 172.30.3.0 0.0.0.255 

BBR(config-router)#network 172.30.4.0 0.0.0.255��
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BBR(config)#router eigrp 1 

BBR(config-router)#no auto-summary 
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R2(config)#router eigrp 1 

R2(config-router)#no auto-summary��
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R3(config)#router eigrp 1 

R3(config-router)#no auto-summary��
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BBR # show ip route 
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EIGRP Bandwidth Use Across WAN Links 
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Configuring EIGRP Authentication 
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MD5 authentication is supported by: 
– OSPF 
– RIPv2 
– BGP 
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1- R0 (config) # interface serial 0/0 

 

2- R0 (config-if) # ip authentication mode eigrp 1 md5 

 

3- R0 (config-if) # ip authentication key-chain eigrp 1 Cisco 
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 R0(config)#key chain Cisco�Rg��
 

S- R0(config-keychain)#key 1 

 

l- R0(config-keychain-key)#key-string dragon 

 

z- R0(config-keychain-key)# accept-lifetime 11:49:00 Feb 3 2009 infinite 

 

y- R0(config-keychain-key)#�send-lifetime 11:49:00 Feb 3 2009 infinite 
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*- R0 # debug eigrp packets 
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Using EIGRP in an Enterprise Network 
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Calculating the OSPF Metric 
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State Data Structures-Link��
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OSPF Packet Types 
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Establishing OSPF Neighbor Adjacencies��
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Verifying Packet Flow 

 
uR��� )�6�B�� ������
���L���� �7�I'����7����"'�
�7b����
�3G.���(
� ����]��'F����I�
�
G.�"<���

debug ip ospf packet���

��
�6$�$�����K
+
��L�"<�7B�!������F<�^�I��MOSPF�7����#�L����6�W
�6$x���
�$.�� W
�
G.�������4��

�7b����
�6$�$�����
�
G.��# �-'�5�"'�
��
��



 ��

��

Configuring OSPF Routing 
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�7VF����router�'�F���r�h��FrM
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process-id ��I@F��)��n9!��area���
 

 
 

uR������7��7B
+�X8F��K
+
��a
�� ��50��
�e�8!�"����O�loop back interface 

Router 0 – loop back interface 10.0.0.1 – 11.0.0.2 

Router 1- loop back interface 128.0.0.1 – 129.0.0.2 

*- R0(config) # router ospf 1 = �'�F���F!L��������6$I5�� W
�
G.h���6$�$�����K
+
��L�X`��"<�   �
AS �6)��(��X8!�=L�Z%5��F.�� ��OSPF  � 

 

*- R0 (config – router ) # Network 192.168.1.0 0.0.0.255 area 0  
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*- R0 (config – router ) # Network 10.0.0.0 0.255.255.255 area 0 

*- R0 (config – router ) # Network 11.0.0.0 0.255.255.255 area 0 

 

uR���'��;�
�X`$���F�(��(���I����
��5� W
�"<�TP���TT�6
��wild mask#��,�-�
���PHOSSHOSSHOSS��
��I@F��
�7B
+���'��;�
�����.��;!��'5�\$��P��

��
*- R1(config) # router ospf 1��
*- R1 (config – router ) # Network 192.168.1.0 0.0.0.255 area 0  

*- R1 (config – router ) # Network 128.0.0.0 0.255.255.255 area 0 

*- R1 (config – router ) # Network 129.0.0.0 0.255.255.255 area 0 
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*- R0 # show ip ospf neighbor  

 

uR���������,�-�
�=
��%�
�6��1��#|5�^����
�� W
�P��(router 0)�neighbor table���
R�6)�=L��%!�^����
�� W
�� �neighbor id�6)�$.�ip�6)����,�-�
�loop back interface��
R�6)�C�!��r�ip address�6)����,�-�
�neighbor router�6)�C�!��state6)����
�"<�$.���full��

������C�!���!�%��BDR���
��
uR�������-�
�K�!����
�*���(��#|5�"��'�
�� W
�(router 0)���

*- R0 # show ip ospf database 
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*- R0 # show ip ospf interface 
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Configuring OSPF for Multiple Areas��
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*- R0(config)#router ospf 1 

*-R0(config-router)#network 192.168.1.0 0.0.0.255 area 0 

*-R0(config-router)#network 183.168.1.0 0.0.0.255 area 0 

 

uR���L�=M)�7I'F!�router 1��
*- R1(config)#router ospf 1 

*-R1(config-router)#network 183.168.1.0 0.0.0.255 area 0 

*-R1(config-router)#network 183.168.2.0 0.0.0.255 area 2 

 

Area IP address terfaceIn��Router 

0 TQOHTlyHTHT��F0/0��Router 0 

P��Ty{HTlyHTHT��F0/1��Router 0 

P��Ty{HTlyHTHO��F0/1 Router 1 

O��Ty{HTlyHOHT��F0/0 Router 1 

O��Ty{HTlyHOHO��F0/0 Router 3 

P��TQOHTlyHTHO��F0/0 Router 2 

T��TQOHTlyHOHT��F0/1 Router 2 

T��TQOHTlyHOHO��F0/1 Router 4 
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uR���L�=M)�7I'F!�router 3��
*- R3(config)#router ospf 1 

*-R3(config-router)#network 183.168.2.0 0.0.0.255 area 2 

uR���L�=M)�7I'F!�router 2��
*- R2(config)#router ospf 1 

*-R2(config-router)#network 192.168.1.0 0.0.0.255 area 0 

*-R2(config-router)#network 192.168.2.0 0.0.0.255 area 1 
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*- R4(config)#router ospf 1 

*-R4(config-router)#network 192.168.2.0 0.0.0.255 area 1 
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*-R0 # show ip ospf border-routers 
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*-R0#show ip route ospf 
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*-R2#show ip route ospf 
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*- R4#show ip route ospf 
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*- R3(config)#router ospf 1 

*- R3(config-router)#no network 183.168.2.0 0.0.0.255 area 2 

*- R3(config)#router ospf 2 

*- R3(config-router)#network 183.168.2.0 0.0.0.255 area 2 

 

*-R1(config)#router ospf 1 
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*- R3#sh ip route 
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OSPF over Frame Relay Configuration Options 
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�3G.��x��j�>��point-to-point���L�c�'���M�BDR�����������������
DROTHER���
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Multipoint Configuration-to-OSPF over Frame Relay Point��
 
uR�������-�
�K
+
��a
�X`����9������]��'F����I�
�
G.�"<�Point-to-multipoint�����

Point-to-multipoint nonbroadcastH���
uR����]��'5���I�
�
G.��star topology ���topology�partial mesh�K
+
��a
�3G.��
�-'�
���9����

K���;�
�3G.�X ��
uR1$5�M���6)���L����'B
��F.��DR��)�BDR���'�M
�"<��.���'B
�K����
�X`$���1�
��1$5�M�
G����
uR�� ������+���c�'�5�M��!
�f$F�
�
G.�K
0�� �� �PVC�7���� �4����$I5��sub interface��!
�����

interface�f$F�
�
G.�"<�����
G��7I'� �Point-to-multipoint���[��=L�c�'���M�subnet�-�
��7�����
interface�6�2��
�7��������sub interface s0/0/0.1 = ip address 192.168.1.1 

Sub interface s0/0/0.2 = ip address 192.168.1.2�"<������
G�.��Point-to-point��
���[!�=L�Z%5subnet�7������-�
�interface���

��

��
��
uR�6$�$������-5�iG�
�/0%�
�OSPF �F���!
�/0%�
�
G.�"<����-'�!��point-to-multipoint���

�6$�$�����X OSPF��5��5��I5�@��j!
��1�\�4����L�c�'���M�j!
�$.�static�^5�_�����LSA���LSU�
�=
��%�
�\�;'�
��'5Neighbor ��I5�@��Automatic�^5�_�����hello message��

��
uR����5�AY���<���-'�!�=L����5�f$F�
�
G.�=)�����virtual link���B��.���"<�=$����partial mesh 

 �j5���=���
>L��_������.�{�*0#1)�Routers�6�)�X�@'����"�
$'�
���������$ �router���L�]��'5�=L���
��B)Router�,�B�w�+�"<��I5�@�
�3G.�:�;F������Y�� ����7�$ ��!?����

���
uR���-'�5�f$F�
�
G.�=L�����multicast*0#1W
�����7b����
�6+����"<���
uR�($'�
��������6��I'�
����,�-�
�}hello�$.�{P�� �'�
��������
�"<�}� ���%�
�
G.���'45�����!�r�

������hello�6�B�TOP��!�r���
uR����
�"<point-to-point���������'�M�}($�
�+
���=$�5�hello�6�B�OP���!�r���
��

R ���L����F����� )Point-To-Multipoint non-broadcast����;��,�B�$.��Cisco�"<��F!?<�
�=
��%�
�e5�4����L��1�
Neighbor��5��5��I5�@��Static� 

R �����"����6�2����$IF��=M)Point-To-Multipoint�E �!���^5�_����j�>�� 

Packet Tracer 5��5��#1�+���X`$���$IF��Router's���Cloudm���mB���-'�!�"�����
Frame relayF��"'�
�K
+
��a
�7�����6��1�X`$���$(?��6�2��
�"<��# �-'���

��
Pvc Ip address��interface Router  

Tl��TQOHTlyHTHT��Serial 0/0/0 R0 

��TzOH{THPHT��Loop back 1 R0 

Tz��TQOHTlyHTHO��Serial 0/0/0 R1 

��TzOHOyHPHT��Loop back 1 R1 
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uR�����6$B�����=M)��$IF��R0�'�!��hK
+
��a
�X`��"<���

��
*-R0(config)#interface serial 0/0/0 multipoint��
*-R0(config-if)#ip address 192.168.1.1 255.255.255.0 

*-R0(config-if)#no shutdown 

*-R0(config-if)#clock rate 9600 

*-R0(config-if)#encapsulation frame-relay 

*-R0(config-if)#frame-relay map ip 192.168.1.2 16 broadcast 

*-R0(config-if)#ip ospf network point-to-multipoint 

 

uR�� )���<�`L�����@��6�)�"<�multipoint�*0#1)�����6�V�M
�f$!�+��!�"���Router��
�� )��<�`q���F�(���!�rmap ip �6)�����pvc��#��L�Z.G��"'�
�"(�'�
��@I!�+��!�"���Packets 

uR�6$�$�����7����I5�_�+��5�$.��� )��B)��<�`q���F�(���!�r�Ospf�6)�
G.�����interface 

�=$�'��Point-To-Multipoint�����
uR�7b����7���^I�5�iG�
�i����
�� W
��OSPF�� )�$.�*��1��I5�@��broadcast�Z!�%��\�8��
�

��@�map ip�=
��%�
�����\�4'�
��'���j�G���neighbor �E#!�X�'5�� W
�
G#���!W�j�>��
multicast�*0#1)�X�@'���j�G����Router's�7b����
�X��1�6+�����D=M)��$IF��K
+
��a
�X`$��
��������-�
loop back interface 1�����Router 0��

 

*-R0(config)#interface loopback 1��
*-R0(config)#no shutdown 

*-R0(config-if)#ip address 172.31.0.1 255.255.255.0 

���
u�R�6$�$�����K
+
��)�X`$��=M)��$IF��OSPF�����R0��
��

*-R0(config)#router ospf 1 

*-R0(config-router)#network 192.168.1.0 0.0.0.255 area 0 

*-R0(config-router)#network 172.31.0.0 0.0.0.255 area 0 

��
uR��������-�
�K
+
��a
�X`$���$IF��=M)�Router 1 

���
*-R1(config)#interface serial 0/0/0 multipoint��
*-R1(config-if)#ip address 192.168.1.2 255.255.255.0 

*-R1(config-if)#no shutdown 

*-R1(config-if)#clock rate 9600 

*-R1(config-if)#encapsulation frame-relay 

*-R1(config-if)#frame-relay map ip 192.168.1.1 17 broadcast 

*-R1(config-if)#ip ospf network point-to-multipoint 

 

*-R0(config)#interface loopback 1��
*-R0(config)#no shutdown 

*-R0(config-if)#ip address 172.28.0.1 255.255.255.0 

��
*-R0(config)#router ospf 1 

*-R0(config-router)#network 192.168.1.0 0.0.0.255 area 0 

*-R0(config-router)#network 172.28.0.0 0.0.0.255 area 0 
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uR���(��|'!)�������#��AY�=
��%�
�6��1�"<��%��=)�"<�7%4'��M�K
+
��a
�7��X`$���$I��=)��4����
�� W
����'����(��r�}($�
��4��GB?���(�4�
�3G.��x�show ip ospf neighbor}����(�4�
�=)��%'�����

��#�����-�
������
��state Full��
uR�����6$B�����=M)��$IF��R1`L��6$B��
���� )��<�priority �7B
+�serial 0/0/0��'5�M��'
�

��!)�����3���'B
BDR���
*-R1(config-if)#ip ospf priority 0 
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uR����(���['���F�(�=)��4��priority�����R1�� ��'��
���[��}���BDR���L�DRother���
uR�6)����,�-�
�6��%�
�C�!�=L�$.����[��/01��F���I��routing�����R0��

��
��
uRM)�$.��"I�'��
�/0%�
���L�7I'F!�=K
+
��a
�������-�
�Point-To-Multipoint Nonbroadcast 

���.���5� )�"<�^����
�f$F�
����f$F�
�
G.�K
+
��)�e�'-�J��
TR�=
��%�
�e5�4���'5�=)�Z%5Neighbor��5��5��I5�@��Static 

*-R0(config-router)# neighbor 192.168.1.2 

 

OR�-'�5�f$F�
�
G.����Y�*0#1)�X �mI<��Cisco�'BM
���\������X8!��F!L��F.�Cisco��'-!�=L��4����
Map ip ���������,�-�
���5M
�X8!���BW
��$I!����'B�������� Cisco�7B
+���['���$I!��r���

Ospf���L�non-broadcast��
��

R0(config-if)#frame-relay map ip 192.168.1.2 16 Cisco�Ru��
*-R0(config-if)#ip ospf network non-broadcast��
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Using Subinterfaces in OSPF over Frame Relay 

Configuration 

 
uR���p5������)��F����I�
�
G.�"<��sub interface��� �7��X ��# 
�-'�
��Point-To-Point 

��Point-To-Multipoint��D���I!�=)����5serial interface���I@F ����()�*�����L�Logical���
�=?<�
G#��interface serial�� ��2�)������m��!�=)�X�@'�!�����I���4��RouterH���

uR�"<�*+$1$ �}!���"'�
�7��;��
��4��7
��������split horizon���vectorRdistance���f$F�
�
G.�X �
�X ��# �-'�!�=L����5�"'�
�K
���'BM
�k`$������'�
�*�$V�
sub interface 

��

��
��
uR�k`$��Cisco����,�B��(����'-!�=L�Z%5��!
�sub interface�� � 1 ��(��=$������5� ��4��)����L���

�6)sub interface���
uR��b�VB�k`$���Multipoint���k��5��!
�j����'B���ip address���[����L�c�'���=L�=������

�6)subnet�6)�������-�
�sub interface��
uR��b�VB�k`$���Point-To-Point�7����!)�sub interface���'-!�=L�Z%5�ip address 

�� subnet��9�'- ���
uR����Y�k`$������Cisco�=���/
$��K
���'BM
�3G.�X �=)�Multipoint��)�Point-To-Point 

�$.�"`
�'<M
�X`$�
�=?<Non-broadcast���
uR�f$!�X �7�4��� �F���!)�6$I������Point-To-Point���L����'B
��1$5�M�DR��)�BDR��
uR��f$!�"<�=)�k`$���85)�Point-To-Point�=
��%�
�\�4����L�c�'���M�Neighbor�5��5��I5�@����

�f$F�
�"<�����Point-To-Multipoint��5��5��I5�@��=
��%�
�e5�4��Z%5���
��

�������B�� +�I�
�*�$V�
Point-To-Point sub interface��
��

��
��
uR�7���=)�*�$V�
�"<�C�!���subnet �RSub Interface � ��9�'- ��
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uR�^����
�6�2��
�����"����^��@'��=M)��$IF��*�$V�
�������`$��
�K�!����
�n9F���
��

Area PVC��Ip address interface��Router 

P��TPT��TQOHTlyHTHT S0/0.1 RA 

P��TPO��TQOHTlyHOHT��S0/0.2 RA 

P����TzOHOQHTHT��Loop 1 RA 

P��OPO��TQOHTlyHTHO��S0/0.1 RB 

P����TzOH{PHTHT��Loop 1 RB 

P��OP{��TQOHTlyHOHO��S0/0.1 RC 

P����TzOH{THTHT��Loop 1 RC 

��
��
uRE �!�������"��4�
�^��@'�����$IF���S�packet tracer��|4 �^��@��X�@'�!�E �!���
�
G.�=)�	�����
��

���2 W
�������
��

��
��
uR�����6$B������$IF��M�)�Router A������K
+
��a
�X`$���$I!��r�H��

��
*-RA(config)#interface serial 0/0/0��
*-RA(config-if)#encapsulation frame-relay��
*-RA(config-if)#no shutdown��

uR�7�[;'���$I5�^����
�� W
�serial interface 0/0/0 

uR�6)����B?���$I5��r�interface���|F���F ��1��-�
�7b������e��[��7����'����!)�Frame-relay 

uR����� W
�
G.�=������=$���=L�X�@'��sub interface's��
��

*-RA(config)#interface serial 0/0/0.1 point-to-point��
*-RA(config-subif)#ip address 192.168.1.1 255.255.255.0��
*-RA(config-subif)#frame-relay interface-dlci 101��
*-RA(config-subif)#ip ospf network point-to-point��

uR
�W
���$�% ���I����
�� �J��
R�6)�
G.�=L�+��5�� )�6�)�sub interface���|F��7�45�Point-To-Point��L�=$�5�=)�Z%5�=)��F45�
G.����

�7�sub interface���subnet�������B��
R�6)��F4`����!�r�ip address �6)����,�-�
�serial interface 

R�p��2�
�� W
���6)��(��+��5DLCI3
�!�*� �6�)�� W
�
G.��^����
����� W
�7�Y�e�'B)��F.����
�6)����,�B��!WSub Interface�mI<�N(frame-relay interface dlci 101��

R�6$�$�����=)�+��5���BW
�� W
�OSPF���|F��7�45�point-to-point 
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*-RA(config)#interface serial 0/0/0.2 point-to-point��
*-RA(config-subif)#ip address 192.168.2.1 255.255.255.0��
*-RA(config-subif)#frame-relay interface-dlci 102��
*-RA(config-subif)#ip ospf network point-to-point��

��
uR�������B��.���I����
�� 
�W
���$�% �sub interface 0/0/0.2�serial 

 

*-RA(config)#interface loopback 1��
*-RA(config-if)#ip address 172.29.1.1 255.255.255.0��

��
uR�K
+
��)����,�B�^����
�� W
�loop back interface�����Router A��
 

*-RA(config)#router ospf 1��
*-RA(config-router)#network 192.168.1.0 0.0.0.255 area 0��
*-RA(config-router)#network 192.168.2.0 0.0.0.255 area 0��
*-RA(config-router)#network 172.29.1.0 0.0.0.255 area 0��

��
uR��I����
�� 
�W
��6$�$�����������-�
�K
+
��a
�".OSPF���
uR�����6$B������$I!�=M)�Router B������-�
�K
+
��a
�X`$���$I!����
��

*-RB(config)#interface serial 0/0/0��
*-RB(config-if)#encapsulation frame-relay��
*-RB(config-if)#no shutdown��

��
*-RB(config)#interface serial 0/0/0.1 point-to-point��
*-RB(config-subif)#ip address 192.168.1.2 255.255.255.0��
*-RB(config-subif)#frame-relay interface-dlci 202��
*-RB(config-subif)#ip ospf network point-to-point��

��
*-RB(config)#interface loopback 1��
*-RB(config-if)#ip address 172.30.1.1 255.255.255.0��

��
*-RB(config)#router ospf 1��
*-RB(config-router)#network 192.168.1.0 0.0.0.255 area 0��
*-RB(config-router)#network 172.30.1.0 0.0.0.255 area 0��

��
uR�����6$B������$I!�=M)�Router C�������-�
�K
+
��a
�X8!����

��
*-RC(config)#interface serial 0/0/0��
*-RC(config-if)#encapsulation frame-relay��
*-RC(config-if)#no shutdown��

��
*-RC(config-if)#interface serial 0/0/0.1 point-to-point��
*-RC(config-subif)#ip address 192.168.2.2 255.255.255.0��
*-RC(config-subif)#frame-relay interface-dlci 203��
*-RC(config-subif)#ip ospf network point-to-point��

��
*-RC(config)#interface loopback 1��
*-RC(config-if)#ip address 172.31.1.1 255.255.255.0��

��
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*-RC(config)#router ospf 1��
*-RC(config-router)#network 192.168.2.0 0.0.0.255 area 0��
*-RC(config-router)#network 172.31.1.0 0.0.0.255 area 0 
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State Full��%������BDR��)�DR�f$F�
�
G.��x����#��L��'(���"<�c�'�5�M��

uR�f�@'�)�e���]�
�
>� �k`$��"'�
�� 
�W
����'����$IF��=M)�Router C����L�]��'5�=)Router B 

R�� ?��	
�� ?��)��F��� 

-show ip ospf neighbor 

 

 
 

uR�=)��%!�Router C�C$��C�5�M�Router A�=
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�6��1�"<�Neighbor table��
uR��1$5�M��!)��2�)�k`$!�"���DR��)�BDR"��'�
�� W
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-show ip ospf neighbor detail 
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R�6)�=)��%F�DR���BDR����9�)��#�!�%��PHPHPHP��
uR�� W
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�\�4��e���k`$5�Router C�����Router B��$.���

-show ip route ospf 

 

 
 

uR�=)��%F��Router C��(����
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���L�6$�$�
�X�@'�5�TzOHOQHTHP���TzOH{PHTHP����j�>��
�^5�_Router A��(��Z
���192.168.1.1Z5�I�
���%�
�$.�����L�Router C��

uR�/0%�
�
G.�� �/�#'!M
����
G�.�����L��+�I�
�w���
�"<�7I'FF�Point-To-Multipoint ��
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Multipoint Sub interface 
��
uR�����\�4'F����I�
�
G.�"<��Multipoint interface 

uR�,
$B�� ��Point-To-Multipoint�=
��%�
�e5�4��Z%5��!
�$.�Neighbor��5��5��I5�@��Static��
���|!�Z����j�>�Non-broadcast 

uR�6)����'B
��'5��!)��DR���BDR���
��

��
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uR�=)��%F���I����
�*�$V�
��<��Router A����7�
��{�*0#1)�Router's�(A,B,C)=)��%!�����
Router C , D������5+$1$ �sub interface�$.���

��s0/0/0.2�=)��%!��Router C 

��Router D�6)�n9!�"<�subnet �
G.���6)�,
$B��Multipoint���
R�=)��%!��s0/0/0.1�$.���$!�Point-To-Point���
uR�*�$V�
�3G.�����"��4�
�6�2��
�^��@'��	
�=>?���$IF����
uR�E �!�����-'�F���GNS3�6�2��
�
G.�^��@��"<���
��

Area PVC��Ip address interface��Router 

P��Tl��TQOHTlyHTHT S0/0/0.1 RA 

P��Tz�Ty��TQOHTlyHOHT��S0/0/0.2 RA 

P����TzOHOy.1.1��Loop 1 RA 

P��{P��TQOHTlyHTHO��S0/0/0 RB��
P����TzO.39.1.1��Loop 1 RB 

P��gP��TQOHTlyHO.O��S0/0/0 RC 

P����TzOH{P.1.1��Loop 1 RC 

P��SP��TQOHTlyHOH{��S0/0/0 RD 

P����TzOH{THTHT��Loop 1 RD 
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uR���-'�!����6�2��
�
G.�"<�Sub interface�*0#1)�����Router B , C , D 

uR�����K
+
��a
�X`$��	
�� ?��h�'�F��Router A��
��

*-RA(config)#interface serial 0/0��
*-RA(config-if)#no shutdown���
*-RA(config-if)#encapsulation frame-relay 

��
uR�6)�7�[;'���F�(��I����
�K
+
��a
�"<�serial interface�e��['�
�f$!�X`$���F�(��r�encapsulation 

���$!frame-relay���
��

*-RA(config)#interface serial 0/0.1 point-to-point 

*-RA(config-subif)#ip address 192.168.1.1 255.255.255.0��
*-RA(config-subif)#frame-relay interface-dlci 16��
*-RA(config-subif)#ip ospf network point-to-point 

 

uR��F�(�^����
�/0%�
�"<��6)��5$�'�sub interface 0.1�X`$���F�(��ip addressX`$���F�(��r����
DLCI�6�V�M
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�e5�4��c�'�!�����F�(������Neighbor 

�6�V�M
�� �f$F�
�
G#�p-To-p 

��
*-RA(config)#interface serial 0/0.2 multipoint��
*-RA(config-subif)#ip address 192.168.2.1 255.255.255.0��
*-RA(config-subif)#frame-relay interface-dlci 17��
*-RA(config-subif)#frame-relay interface-dlci 18��
*-RA(config-subif)#ip ospf network point-to-multipoint 
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P-To-Multipoint���
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*-RA(config)#router ospf 1��
*-RA(config-router)#network 192.168.1.0 0.0.0.255 area 0��
*-RA(config-router)#network 192.168.2.0 0.0.0.255 area 0��
*-RA(config-router)#network 172.28.1.0 0.0.0.255 area 0��
*-RA(config-router)#neighbor 192.168.2.2��
*-RA(config-router)#neighbor 192.168.2.3 
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��
*-RA(config)#interface loopback 1��
*-RA(config-if)#ip address 172.28.1.1 255.255.255.0 
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uR���#1�������-�
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�Router B 

 

*-RB(config)#interface serial 0/0��
*-RB(config-if)#ip address 192.168.1.2 255.255.255.0��
*-RB(config-if)#encapsulation frame-relay��
*-RB(config-if)#frame-relay map ip 192.168.1.1 30 broadcast��
*-RB(config-if)#ip ospf priority 0��
*-RB(config-if)#ip ospf network point-to-point��
*-RB(config-if)#no shutdown��

��
*-RB(config)#interface loopback 1��
*-RB(config-if)#ip address 172.39.1.1 255.255.255.0��

��
*-RB(config)#router ospf 1��
*-RB(config-router)#network 192.168.1.0 0.0.0.255 area 0��
*-RB(config-router)#network 172.39.1.0 0.0.0.255 area 0 
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*-RC(config)#interface serial 0/0��
*-RC(config-if)#ip address 192.168.2.2 255.255.255.0��
*-RC(config-if)#encapsulation frame-relay��
*-RC(config-if)#frame-relay map ip 192.168.2.1 40 broadcast��
*-RC(config-if)#ip ospf network point-to-multipoint��
*-RC(config-if)#ip ospf priority 0��
*-RC(config-if)#no shutdown��

��
*-RC(config)#interface loopback 1��
*-RC(config-if)#ip address 172.30.1.1 255.255.255.0��

��
*-RC(config)#router ospf 1��
*-RC(config-router)#network 192.168.2.0 0.0.0.255 area 0��
*-RC(config-router)#network 172.30.1.0 0.0.0.255 area 0 
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*-RD(config)#interface serial 0/0��
*-RD(config-if)#ip address 192.168.2.3 255.255.255.0��
*-RD(config-if)#encapsulation frame-relay��
*-RD(config-if)#frame-relay map ip 192.168.2.1 50 broadcast��
*-RD(config-if)#ip ospf network point-to-multipoint��
*-RD(config-if)#ip ospf priority 0��
*-RD(config-if)#no shutdown��

��
*-RD(config)#interface loopback 1��
*-RD(config-if)#ip address 172.31.1.1 255.255.255.0��

��
*-RD(config)#router ospf 1��
*-RD(config-router)#network 192.168.2.0 0.0.0.255 area 0��
*-RD(config-router)#network 172.31.1.0 0.0.0.255 area 0 
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*-R1(config)#interface s0/0 

*-R1(config-if)#ip address 192.168.1.2 255.255.255.0 

*-R1(config-if)#no shutdown 

*-R1(config-if)#clock rate 9600 
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*-R1(config)#interface loopback 1 

*-R1(config-if)#ip address 172.28.1.1 255.255.255.0 

 

*-R1(config)#router ospf 1 

*-R1(config-router)#router-id 172.28.1.1 

*-R1(config-router)#network 192.168.1.0 0.0.0.255 area 1 

*-R1(config-router)#network 172.28.1.0 0.0.0.255 area 2 

*-R1(config-router)#area 1 virtual-link 172.29.1.1 
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*-R1(config-router)#area 1 virtual-link 172.29.1.1 
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*-R1(config)#interface s0/0 

*-R1(config-if)#ip address 192.168.1.1 255.255.255.0 

*-R1(config-if)#no shutdown 

*-R1(config-if)#clock rate 9600 
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*-R1(config)#interface s0/1 

*-R1(config-if)#ip address 192.168.2.1 255.255.255.0 

*-R1(config-if)#no shutdown 

*-R1(config-if)#clock rate 9600 

��
 

*-R1(config)#router ospf 1 

*-R1(config-router)#network 192.168.1.0 0.0.0.255 area 1 

*-R1(config-router)#network 192.168.2.0 0.0.0.255 area 1 
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*-R1(config)#interface s0/0 

*-R1(config-if)#ip address 192.168.2.2 255.255.255.0 

*-R1(config-if)#no shutdown 

*-R1(config-if)#clock rate 9600 
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*-R1(config)#interface loopback 1 

*-R1(config-if)#ip address 172.29.1.1 255.255.255.0 

 

*-R1(config)#router ospf 1 

*-R1(config-router)#router-id 172.29.1.1 

*-R1(config-router)#network 192.168.2.0 0.0.0.255 area 1 

*-R1(config-router)#network 172.29.1.0 0.0.0.255 area 2 

*-R1(config-router)#area 1 virtual-link 172.28.1.1 
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*-R1(config)#router ospf 1 

*-R1(config-router)#network 172.16.64.T 0.0.0.0 area 1 

*-R1(config-router)#redistribute rip subnets 

*-R1(config)#router rip 

*-R1(config-router)#version 2 

 

*-R1(config-router)#network 172.16.1.0 

*-R1(config-router)#network 172.16.2.0 

*-R1(config-router)#network 172.16.3.0 

*-R1(config-router)#network 172.16.4.0 
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*-R2(config)#router ospf 1 

*-R2(config-router)#network 172.16.64.2 0.0.0.0 area 1 

*-R2(config-router)#network 192.168.1.0 0.0.0.255 area 1��
��
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  *- R1(config-router)#summary-address 172.16.0.0 255.255.224.0 
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*- R0(config)#interface serial 0/0/0 

*- R0(config-if)#ip address 192.168.1.1 255.255.255.0 

*- R0(config-if)#clock rate 9600 

*- R0(config-if)#no shutdown 

 

*- R0(config)#interface fastEthernet 0/0 

*- R0(config-if)#ip address 10.0.0.1 255.255.255.0 

*- R0(config-if)#no shutdown 

 

*- R0(config)#ip route 0.0.0.0 0.0.0.0 fastEthernet 0/0� 
 

*- R0(config)#router ospf 1 

*- R0(config-router)#network 192.168.1.1 0.0.0.0 area 1 

*- R0(config-router)#network 10.0.0.0 0.0.0.255 area 1 

*- R0(config-router)#default-information originate 

 

*- R1(config)#interface serial 0/0/0 

*- R1(config-if)#ip address 192.168.1.2 255.255.255.0 

*- R1(config-if)#clock rate 9600 

*- R1(config-if)#no shutdown 

 

*- R1(config)#interface fastEthernet 0/0 

*- R1(config-if)#ip address 11.0.0.1 255.255.255.0 

 

*- R1(config)#router ospf 1 

*- R1(config-router)#network 192.168.1.2 0.0.0.0 area 1 

*- R1(config-router)#network 11.0.0.0 0.0.0.255 area 1 
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*- R0(config-router)#default-information originate 

��
uR��<�`L�����!
��TQOHTlyHTHT�$.�=$�5�"���router����6$x���
�default route�=)�C�!����

Gateway of last is 192.168.1.1 to network 0.0.0.0�X8!�=L�&$�@��
�$.�
G.��gateway��
�����6$B��
�^5�_�����%�'F�
�� ���?'�
�jF��5���.�5�!�"'�
����;��pc0�'����� )���tracert ��?'�����

���-'�5���#%�
�=)TQOHTlyHTHT��!)�����default route���
��

��
��
uR�=)�C�!�R0��<�`q����(��(�gateway��@���<�`L�����(�����,�-�
�static�6)��B)�"<�table��



 	�

Configuring OSPF Special 

Area Types 
��
�uR���
��
���
��
�	
������J�6$�$������$I5OSPF�e5�4'���.��K���� ��r�2���F�4 �^_�F ��

STUB area������totally stub area������not so stubby areaH���
  uR��
�-'�
�� �\�#�
���stub areas��I
����;'!
�� �����=L�$.��7b���LSA7��I����I@F �7��7B
+���

��
�� LSDB��
�� �7��I���Routing table��I@F �7��7B
+�H��
R����Y�6$I��Cisco��!L���
�-'�
��#@@B�"<�
$485�=L�����K���;�
�"��V �����Z%5stub areas��

�X�$'�
�����v��������#������;�
�/
+)�� ������^_�F��
�3G.��x�H��
�R���������V'B
�not so stubby area = NSSA 

��
Configuring OSPF Area Types��

��
uR����]��'5�/0%�
�
G.��^_�F OSPF��9�'-��
�J��
R�standard area �R�back bone area���stub area���totally stub area��R�NSSA��
��

��
��

uR�7b����� ����I'���iG�
�f$F�
�Z�
������I@F �7��e��$'���$IF��LSA���
��
TRstandard area �J��7b����f
$!)�7��7�I���I@F��
�3G.LSA�72 �Link state update����

Route summarized ���. External Route 

��
OR�back bone area�J��C�BW
�^_�F��
�7���#��7V'5�"'�
�����b��
��I@F��
�".��I@F��
�3G.�D��

��I@F����������area 0�D����I@F��
�3G.�"<�^_�F��
�����7b����
�7��6+�����'5��D�f
$!)�7��7�I���I@F ��.�
�7b���LSA packetH���

��
{R�stub area�J��7�I��M��I@F��
�3G.External route�����
�� ��72 �C�BW
�KM$�$RIP�N��7�I��M

�6$�$�����C$�OSPF�U��72 �e�'- ���|!���L�]��'�
��I@F��
�3G.�K+
�)�
>L�rip���-'����#!?<���
Default route 0.0.0.0�����#��$5�iG�
�$.��ABR���L�]��'�
����6$x���
��KM$�$�����
���^_�F 

��I@F��
�3G.���9�'-��
���#1�����C$'���=L����5�MASBR�6)���#1�=$�5�=L�C$��ABR��85)�$.�
ASBR�}($�
�n9!�"<H���



 	�

gR�totally stub area�J��7�I��M��I@F��
�3G.External route�72 �C�BW
�KM$�$�����
�� �RIP�N��M
�6$�$�����C$��7�I�OSPF�U��72 �e�'- ���|!���L�]��'�
��I@F��
�3G.�K+
�)�
>L�rip���-'����#!?<���

Default route 0.0.0.0�7�I��M��85)��.��summary Route������C$'���=L����5�M��I@F��
�3G.
���#1ASBR�6)���#1�=$�5�=L�C$��ABR��85)�$.�ASBR}($�
�n9!�"<�H���

��
SR�NSSA�J��7b����7�I���I@F��
�3G.LSA�C$'���
��� �z�,
$B��4���8���I@F��
�3G.�stub area 

� � totally stub area�I@F��
�3G.��X�@'��������C$'���=)�ASBR�mI<�H��
��

��
��

��
uR�stub and totally stub areas�J��7�I��M�^_�F��
�3G.External Route����\�4��"'�
����

LSA type 5�7b����LSA��(��f$F�
�� �S��D���#!)������I@F��
�e5�4�����5stub area�)���
Totally stub area�����'�
�K�9�
$��
�}I��_�
>)�J��

��
TR �_�v�F.�C�BW
�^_�F��
���L�]��'�
����I@F��
�3G.�� �c��-���mI<��

��^5(ABR)�=$�5�=L��)�

��I@F��
�3G.���L�c��- �*���v�F.�D���#1��#�<��1��
>LABR���;��������

��� ��2�)��)��

��
+�C�BW
�^_�F��
���L�6$�$�
�X�@'���M��I@F��
�3G.�"<�*+$1$��
�*0#1W
�7��=L����������
�=�


)�*0#1W
�3G.�C��D��I@F��
�c��B�"'�
�K�#%�
���L�6$�$���^5�_�78<)���72 
����'B
H��
��
OR �*0#1)�7��=$�5�=)�Z%5Router's�7B
+�*+$1$��
�stub area��#!)������#95�4���'5�=)�stub  

���#1��85)��C�BW
�*0#1W
�������#F����(�4�����$I��=L�7�(ABR��!
�����\�45�=L�Z%5�stubH���
��
{R M�*0#1)��1$5�ASBR�I@F��
�3G.�7B
+���

��
gR �".�3G.�=$���M�=)back bone area 0 

��
SR ����1$5�M�=)virtual link�����*0#1)��Routers ��



 		

Configuring Stub Areas 

 

��
��

�u��I@F��
�3G.�K�9�
$ �J��%
�� �7�I���I@F��
�3G.LSDB�7��I����L�C+�5�iG�
���I@F��
�3G.�7B
+�
���#1�����m[8�
CPU���RAM���#1�7B
+�Router�D��7���<���'5external route����\�4��"'�
���

�7b����� �n �-�
�f$F�
LSA�(LSA type 5)N����s�C�BW
�KM$�$�����
�7���<���'5OSPFU���
��
uR��������'��Routing�^5�_�����I@F��
�3G.�"<�default route 0.0.0.0�D����#1�+
�)�
>LRouter�

=)��I@F��
�3G.�7B
+���-'�5��!?<�C�B)����Y���L�]��'5�default route���L�K�!����
�3G.���1$'���$I5��
���#1ABR Router��%
�7��I����������5��� �C�BW
�^_�F��
���L�]��'�
����6$x���
�$.��Routing 

table�*0#1)�7B
+�Router��I@F��
�3G.�"<�*+$1$��
�H��
��
uR��I@F ��
�-'�
��'5��stub area���
�"<��hup-and – spoke topology�"��b��
�0����
����
��72 �

�3�5�5�iG�
�7�<�f��9�
�"(����<�4�������1�
�M�f�<�7�<�f��9�
�"(���default route�"��b��
�0����
���L�
�f��9�
�"(��������$�����6$x���
�$.�"��b��
�0����
��H��

��

��



 	


uR!�=)�Z%5�iG�
�,�-�
�� W
�C�!��I����
�*�$V�
�"<���5�!��I@F �"<�*+$1$��
�*0#1W
�7B
+��48
���L��#�5$��stub area�� W
�
G.�=)�6$()�=)�Z%5������area area-id stub ��I@F ����,�-�
�$.�

stub�������<�`q���F�(�
>L�� L�no summary���L��I@F��
�3G.�6$�'��j�G�<�� W
�"(�����L�totally stub��
 Area��6$���XF�5�� W
�
G.��x�summary route�*0#1)���L�routers���I@F��
���<�*��
� �Z%5�
G�

�}!���
>L��.�5���"'�
 stub ��)totally stub���
��
uR����(�72�5�$#<�"!�2�
�� W
�� )�default route���`
�'<M
����I�
����I@F��
�3G.�7B
+��;F'��"'�
�

�C����T�H��
��

��
��
uR�^��@������6�2 ��I����
�*�$V�
�"<�C�!�stub area�� )��<�`L�����!)�C�!��area 2 stub�75$�'��

��5+����I@F �� ��I@F��
�3G.standard area���L�stub area 

��
uR�����"����6�2 �^��@'���$IF������$!stub area���totally stub area�E �!����
�-'������

GNS3H���
��
��

��



 
�

��
Area Ip address interface Router 

P��TQyHPHTHO��Loop back 1 BBR 

P TQOHTlyHTHT��S0/0/0 BBR 

P��TQOHTlyHTHO��S0/0/0 ABR 

O��TzOH{PHTHT S0/0/1 ABR 

O��TzOH{PHTHO��S0/0/0 R2 

O��TOyHTHTHS��Loop back 1 R2 

��
uR�����6$B�����=M)��$IF��BBR����������'�
�K
+
��a
�X`$���$I!�H��

��
*-BBR(config)#interface loopback 1��
*-BBR(config-if)#ip address 198.0.1.2 255.255.255.0��

��
*-BBR(config)#interface serial 0/0��
*-BBR(config-if)#ip address 192.168.1.1 255.255.255.0��
*-BBR(config-if)#clock rate 9600��
*-BBR(config-if)#no shutdown��

��
*-BBR(config)#router rip���
*-BBR(config-router)#network 198.0.1.2��

��
*-BBR(config)#router ospf 1��
*-BBR(config-router)#router-id 1.1.1.1��
*-BBR(config-router)#network 192.168.1.0 0.0.0.255 area 0��
*-BBR(config-router)#redistribute rip subnets 
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*-ARB(config)#interface serial 0/0��
*-ARB(config-if)#ip address 192.168.1.2 255.255.255.0��
*-ARB(config-if)#clock rate 9600��
*-ARB(config-if)#no shutdown��

��
*-ARB(config)#interface serial 0/1��
*-ARB(config-if)#ip address 172.30.1.1 255.255.255.0��
*-ARB(config-if)#clock rate 9600��
*-ARB(config-if)#no shutdown��

��
*-ARB(config)#router ospf 1��
*-ABR(config-router)#router-id 2.2.2.2��
*-ARB(config-router)#network 192.168.1.0 0.0.0.255 area 0��
*-ARB(config-router)#network 172.30.1.0 0.0.0.255 area 2��
*-ARB(config-router)#area 2 stub 
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*-R2(config)#interface serial 0/0��
*-R2(config-if)#ip address 172.30.1.2 255.255.255.0��
*-R2(config-if)#clock rate 9600��
*-R2(config-if)#no shutdown��

��
*-R2(config)#interface loopback 1��
*-R2(config-if)#ip address 128.1.1.5 255.255.255.0��
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*-R2(config)#router ospf 1��
*-R2(config-router)#router-id 3.3.3.3��
*-R2(config-router)#network 172.30.1.0 0.0.0.255 area 2��
*-R2(config-router)#network 128.1.1.0 0.0.0.255 area 2��
*-R2(config-router)#area 2 stub 
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*-R1(config)#interface serial 0/0/0��
*-R1(config-if)#ip address 192.168.1.101 255.255.255.0 
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IS-IS NET address Ip address��interface Router 
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*- IS0(config)#interface serial 0/0 

*- IS0(config-if)#ip address 192.168.1.1 255.255.255.0 

*- IS0(config-if)#no shutdown 

*- IS0(config-if)#clock rate 9600 

*- IS0(config-if)#ip router isis 

 

uR$.���5�1�mI<��

��� )�C$���%!�����I����
�K
+
��a
�"<���
*- IS0(config-if)#ip router isis 
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*- IS0(config)#router isis 

*- IS0(config-router)#net 49.0001.1111.1111.1111.00 

*- IS0(config-router)#is-type level-1-2 
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*- IS0(config-router)#net 49.0001.1111.1111.1111.00 
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*- IS0(config-router)#is-type level-1-2 
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*- IS0(config)#interface serial 0/0 

*- IS0(config-if)#ip address 192.168.1.2 255.255.255.0 

*- IS0(config-if)#no shutdown 

*- IS0(config-if)#clock rate 9600 

*- IS0(config-if)#ip router isis 

��
*- IS0(config)#router isis 

*- IS0(config-router)#net 49.0002.2222.2222.2222.00 

*- IS0(config-router)#is-type level-1-2 
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*-IS0#show clns interface serial 0/0 
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*- IS0#show clns protocol 
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  *- IS0#show isis database��
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*- IS0#show isis topology 
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*- IS0#show clns route 
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Ip address 172.30.1.1 2 255.255.255.0���ip address 172.30.2.1 255.255.255.0 

 

*- IS1(config)#interface loopback 1 

*- IS1(config-if)#ip address 172.30.1.1 255.255.255.0 

*- IS1(config-if)#ip router isis  

 

*- IS1(config-if)#interface loopback 2 

*- IS1(config-if)#ip address 172.30.2.1 255.255.255.0��
*- IS1(config-if)#ip router isis  
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*- IS1(config)#interface loopback 3 

*- IS1(config-if)#ip address 172.30.3.1 255.255.255.0 

*- IS1(config-if)#ip router isis  

 

*- IS1(config-if)#interface loopback 4 

*- IS1(config-if)#ip address 172.30.4.1 255.255.255.0��
*- IS1(config-if)#ip router isis  
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*-IS1(config-router)#summary-address 172.30.0.0 255.255.0.0 
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Loop 1 
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*-IS0(config)#router isis��
*-IS0(config-router)#net 49.0001.0000.0000.0001.00��
*-IS0(config-router)#is-type level-1��

��
*-IS0(config)#interface serial 0/0��
*-IS0(config-if)#ip address 192.168.1.2 255.255.255.0��
*-IS0(config-if)#no shutdown��
*-IS0(config-if)#clock rate 9600��
*-IS0(config-if)#ip router isis��
*-IS0(config-if)#isis circuit-type level-1��
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*-IS0(config)#interface loopback 1��
*-IS0(config-if)#ip address 172.30.1.1 255.255.255.0��
*-IS0(config-if)#ip router isis��

��
*-IS0(config-if)#interface loopback 2��
*-IS0(config-if)#ip address 172.30.2.1 255.255.255.0��
*-IS0(config-if)#ip router isis��
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*-IS0(config-if)#interface loopback 3��
*-IS0(config-if)#ip address 172.30.3.1 255.255.255.0��
*-IS0(config-if)#ip router isis��
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*-IS1(config)#router isis��
*-IS1(config-router)#net 49.0001.0000.0000.0002.00��
*-IS1(config-router)#is-type level-1-2��

��
*-IS1(config)#interface serial 0/0��
*-IS1(config-if)#ip address 192.168.1.1 255.255.255.0��
*-IS1(config-if)#clock rate 9600��
*-IS1(config-if)#no shutdown��
*-IS1(config-if)#ip router isis��
*-IS1(config-if)#isis circuit-type level-1��
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*-IS1(config)#interface serial 0/1��
*-IS1(config-if)#ip address 180.160.1.1 255.255.255.0��
*-IS1(config-if)#clock rate 9600��
*-IS1(config-if)#no shutdown��
*-IS1(config-if)#ip router isis��
*-IS1(config-if)#isis circuit-type level-2-only 
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*-IS2(config)#router isis��
*-IS2(config-router)#net 49.0002.0000.0000.0003.00��
*-IS2(config-router)#is-type level-2��
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*-IS2(config)#interface serial 0/0��
*-IS2(config-if)#ip address 180.160.1.2 255.255.255.0��
*-IS2(config-if)#clock rate 9600��
*-IS2(config-if)#no shutdown��
*-IS2(config-if)#ip router isis��
*-IS2(config-if)#isis circuit-type level-2-only 
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*-show clns route 
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