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Nz´69�«F¬§¨=I�±?¯°¥ �Ò©E´ � �X¨LI�«F¬²±-«�±-©E¯"� ¨L�b¯"�z«F¬²±-«b¬Ò´y9�«F´'³�´?¥  ?¨�©N«n«E¬§¨[P�n i �²±?©F±:I�¨Ú«F¨�©!�[q «F¬Ò¨
���&PL±?¥Ò¦ � ±?¥Ò¦�9;¯°¦Ò«E¬2³ª´[¥8� «E©F±?¯X¥=«F� x0¯X¥/«E´w±-¥2¨(oL³ª¯°¨�¥=«H�E¨(7KI�¨ª¥=« ±-«E¯°´[¥L´?µx«E¬§¨ ¨�¥=«F¯X©E¨ �²±-«E¬^?HJ ¥«F¬Ò¯"�*�§© ´�� ¨�³Ú«*9a¨b¯°¥� ?¨L� «E¯"7=±6«F¨�«F¬Ò¯"�*�§© ´ � �°¨(I�±-¥§¦��§©E¨(�E¨�¥=«j±?¥²±2� � �E¯"�\±?¥§¦'¥§¨(9h±2�"7?´[©E¯ «F¬8IJ�+µ ´?©
�§© ´y R¯X¦§¯°¥87V� ¨L7KIL¨�¥=«!; � ±2� ¨�¦d�§© ´?«F¨ª³ª«E¯°´[¥D³�´?¥$E-7[®§©E±-«F¯X´[¥8�4µ ´[©Z -±?©E¯X´[®8� ��´ P�³�´[¥�� «F©E±?¯°¥=«>�[�X¯"�?¨� ´[®§¥§¦§¨ª¦V�!9;¯X«E³ ¬�´6 ?¨�©�«F¯�I�¨:GT¨�¥Ò¦<;Ù«E´:; ¨ª¥§¦^¦§¨L�°± � G<� ¯X« «F¨ª©LGT© ¨L�°¯°± � ¯��°¯X« � ´[©�³�´2I � ¯°¥§±-«F¯X´[¥�´?µ+«F¬Ò¨± � ´6 [¨2?�i+�°´[¥�7&9;¯ «F¬J�F±-«E¯"�NµÑ±?³ª«E¯°´[¥L´?µx«E¬§¨���´ PTYa´[¥�� «F©E±?¯°¥=«>�LG/«F¬§¨(�E¨z±2�"7[´?©E¯X«E¬8IJ� 9;¯"���²±2�"� ´w±-¯"I±-«b³ª´[¥8�E¨ª©! -±-«E¯� [¨ ®8� ¨�´-µ$�§© ´?«F¨ª³ª«E¯°´[¥^© ¨L�E´?®§©E³ª¨L�LG�®8�E¯X¥87'¥§´�I�´?©E¨¿«F¬§±?¥M¥§¨�³ª¨L�>�E±?© � ?J��¨=�°´R´K�±-«�«F¬§¨[I�¨ª³ ¬²±?¥§¯��>IJ�w© ¨LD/®§¯°© ¨�¦cµ ´?©C�§© ´6 8¯X¦§¯°¥�7\�²±-«E¬b�§© ´?«F¨ª³ª«F¯X´[¥^? ��¨P±2���E´�³ª´[¥8� ¯°¦§¨ª©w¯"�!�E®§¨(�³�´?¥§³�¨ª©E¥§¯X¥87w³ª©E¨)±6«F¯°´?¥�´?µ � ±?³ �/®8� �²±6«F¬8�s±?¥§¦[��´K�!�E¯ � ¯"�X¯X« � ´-µ^�E¬§±?©E¯X¥87�«E¬§¨ � ±?³ �/®8� � ±?¥Ò¦�9;¯°¦Ò«E¬±2IL´[¥87ZI¿®��X«F¯��8�°¨pnjP�S��L?
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EGRESSINGRESS

LOCAL PATH PROTECTION

R1 R2 R3
R4

R5 R6
FAULT

BACKUP PATHS

	�¯�7[®§©E¨&v<?/	2+�nl´R³)±2�^S�±-«E¬\SQ©E´-«F¨�³Ú«F¯X´[¥

¢ º�
 ¶�·Q¸ �	��
;�0� ¸ À ����ª� 
s�^�)À�� �����Q� ¸ À^�
SQ©E´?«E¨�³Ú«F¯°´?¥ �!9;¯X«E³ ¬§¯°¥�7 ´2�Ò«F¯X´[¥8�P© ¨ªµ ¨�©P«E´�«F¬§¨^© ¨L� ±6«F¯°´?¥8�E¬§¯�� � ¨ª«m9s¨�¨�¥ «F¬§¨M±-³ª«F¯R [¨ 9s´[©>�/¯X¥87
�²±-«E¬8�¿±-¥§¦ � ±?³ �/®8� �²±6«F¬8�(GQ±?¥§¦	¦Ò¨ E²¥§¨2¬§´69t«E¬§¨[9s´[©!�R¯X¥87 ¨ª¥/«E¯X«E¯°¨L�w±?©E¨[�§©E´-«F¨�³Ú«F¨ª¦ �/� «F¬Ò¨
�§© ´?«F¨ª³ª«F¯X´[¥'¨�¥=«F¯ «F¯X¨L�L?
¢ º�� ¡�� ¡ ¶�·Q¸ �	��
;�0� ¸ À
J ¥ u'*�u	�§©E´?«E¨�³Ú«F¯°´?¥^G\«F¬§¨Ã©E¨(�E´[®§© ³�¨(� q � ±?¥Ò¦�9;¯°¦Ò«E¬^G � ®�X�¨�©!�LG �§© ´8³ª¨L�>� ¯°¥87c³)±2�²±-³�¯X« � x ´[¥�«F¬Ò¨� ±?³ �/®8�Z�§±-«F¬w±?©E¨+µ ®8�"� � ©E¨(�E¨�©  [¨ª¦ «E´j³�±?©E© � ´?¥8� � 9s´[©>�/¯X¥87z«E©F±:oL³2? J ¥ �\S�njP/G-«E¬§¯"� � ±?¥Ò¦�9;¯°¦Ò«E¬
I�± �L� ¨j³ª´[¥8�E¯X¦§¨�© ¨�¦ 9a±2� «E¨�¦^?�i+�X«F¨ª©E¥²±6«F¨L� � G/«F¬§¯�� � ±?¥§¦�9;¯X¦Ò«F¬"³ª´[®8�°¦ � ¨j®8�E¨ª¦P«F´n«E©F±?¥��>IL¯X«a±?¥¨�Ò±?³Ú« ³�´K� � ´?µp«F¬Ò¨W9a´[©!�/¯°¥874«F©E±:oL³2G89;¯ «F¬'±Z�E¨(�°¨�³Ú«F¯X´[¥ � ¨Ú«m9a¨ª¨�¥Ã«E¬§¨�«F©E±:oL³b´[¥"«F¬§¨W9s´[©>�/¯X¥87±?¥§¦��§© ´?«F¨ª³ª«F¯X´[¥��²±-«E¬8� � ¨ª¯°¥87=I�±?¦§¨b±-«�«E¬§¨&�§©E´?«E¨�³Ú«F¯°´?¥�IL¨�©!7[¨&njP0!&?
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INGRESS
 NODE

EGRESS
 NODE

DATA BEING SENT SENT SIMULTANEOSLY 

1 + 1  PATH PROTECTION

ON BOTH THE BACKUP PATH AND PRIMARY PATH

BACKUP PATH

	�¯�7[®§© ¨&v�? v2+*u'*�uCS�±-«F¬	SQ©E´?«E¨�³Ú«F¯°´?¥

¢ º�� ¡��]¡�� ¡�� À � �¿À � À � � ¶�·Q¸ �9� 
��Q� ¸ À
J ¥du,+RuT�Ò©E´?«E¨�³ª«E¯°´[¥ G�«F¬§¨�©E¨(�E´[®§© ³�¨(��q � ±-¥§¦�9;¯°¦8«F¬^G � ®�Xx¨ª©>�(GV±?¥§¦b�§© ´8³ª¨L�!�E¯°¥�7 ³)±2�§±?³�¯ « � x�±2�"�X´:;³)±6«F¨�¦D´[¥	«E¬§¨ �§© ´?«F¨ª³ª«E¯°´[¥ �²±6«F¬D±?© ¨2µ ®8�"� � ±@ ?±-¯"� ± � �°¨ «F´`�§© ¨�¨(I[�Ò«F± � �X¨T�°´69 �§© ¯°´[© ¯X« � «F©E±:oL³
9;¬§¨ª¥�«F¬Ò¨��Ò©E´?«E¨�³ª«E¯°´[¥ �²±6«F¬ ¯"�4¥§´?« ¯X¥D®8�E¨ �=� «F¬§¨ 9s´[©>�/¯X¥87:«E©F±:oL³:? J ¥ ´?«E¬§¨�©�9s´[©E¦��LG\¯X¥
u,+RuC�Ò©E´?«E¨�³ª«E¯°´[¥ G «E¬§¨&9a´[©!�/¯°¥87 «F©E±:oL³n¥§´?©>I�±2�"� � «E©F±@ [¨(�"� ´[¥8� � ´?¥ «E¬§¨ 9s´[©!�R¯X¥87T�§±-«F¬^GJ±?¥Ò¦Ã¯��
�!9;¯ «F³ ¬§¨ª¦�«E´ «E¬§¨=�§©E´?«E¨�³Ú«F¯°´?¥ �§±-«F¬:´[¥8� � 9;¬§¨ª¥�«F¬Ò¨J9s´[©>�/¯X¥87'¨�¥=«F¯ « � ¯"��®§¥²±@ -±?¯�� ± � �X¨2? ��¥§³ª¨«F¬Ò¨W�§©E´-«F¨�³Ú«F¯X´[¥ �!9;¯ «F³ ¬"¯��a¯°¥Ò¯X«F¯°±-«F¨ª¦^GR±2�"�²«E¬§¨W�°´69��§© ¯°´[© ¯X« � «E©F±:oL³ � ¨�¯X¥87w³�±?©E© ¯°¨�¦2´[¥P«F¬§¨p�§©E´:;«F¨ª³ª«E¯°´[¥Z�²±6«F¬4¯"��¦§¯"� ³)±?© ¦§¨�¦4«F´�µ © ¨�¨\© ¨L� ´[®§©E³ª¨L�Qµ ´[©�«E¬§¨ 9s´[©>�/¯°¥�7�«F©F±�o�³:?5h�¬§¯��5I�¨Ú«F¬§´R¦ ±:X�´[©E¦��±W9\± � «E´ I�±2�-¨ ¨]oL³�¯°¨ª¥=«s®��E¨ ´?µ�«E¬§¨ � ±?³ �/®8�[�²±-«F¬ G_� ¯°¥§³ª¨;©E¨L� ´[®§© ³�¨L�+´[¥ «F¬§¨ �§© ´?«F¨ª³ª«E¯°´[¥=�²±-«E¬±?© ¨L¥Ò´?«&�°´R³ �?¨ª¦c±?¥Ò¦�³�±?¥ � ¨ ®8�E¨ª¦ �=� ´?«E¬§¨�©�«E©F±:oL³Z9;¬§¨�¥:«F¬§¨ � ±-³ �R®��B�²±-«E¬�¯���¥§´?« � ¨�¯°¥�7®8� ¨�¦Ã«E´ ³)±?© © � 9s´[©>�/¯X¥874«F©F±�o�³:?
P8¯�I�¯�� ±?©!� � Ga¯°¥ u,+ ¥Q�§© ´?«F¨ª³ª«E¯°´[¥^Gz®8�Y«F´D¥O9s´[©!�R¯X¥87��²±-«F¬��Ã±-©E¨V�§©E´-«F¨�³Ú«F¨ª¦ ®8� ¯°¥87 ´[¥8� � ´[¥Ò¨� ±?³ �/®8�\�²±-«F¬ G89;¬§¯"�X¨�¯X¥	I + ¥��Ò©E´?«E¨�³ª«E¯°´[¥ GJ®�� «E´�¥�9a´[©!�/¯°¥87J�²±-«E¬8�j±-©E¨&�§©E´-«F¨�³Ú«F¨ª¦ ®8�E¯X¥87L®8�«F´=I � ±?³ �/®8�\�²±6«F¬8�(?
¢ º � � ¸ � � ��� �)���0�)À�� � ·Q¸ � ¸ �0�ª�Q� ¸ À^�`� ¸¼¶ ���Q� ¶�·V¸ �9� 
;�0� ¸ À
P8´KIL¨�´?µd«E¬§¨W�E³ ¬Ò¨LIL¨L� �§©E´2��´K� ¨�¦"µ ´[© �§±-«F¬ �§© ´?«F¨ª³ª«E¯°´[¥'±?© ¨ �=� Az±2�>�/¯°¥ G-Aj±2�/¯�I	G4J 9\±6« ±�G²±-¥§¦´?«E¬§¨�©!�L? ?�h�¬§¨ � ¦§¯RXx¨ª©�¯°¥P«E¬§¨&�°´R³)±-«E¯°´[¥"´?µp«F¬Ò¨�®��8� «E©E¨)±:I ¥§´R¦§¨2G89;¬§¯X³ ¬Ã© ¨�© ´[®Ò«F¨(� «E¬§¨�«F©E±:oL³¯°¥^³�±2�E¨L´?µs±"¥§´R¦§¨ �:�X¯°¥8�'µÑ±?¯��°®§© ¨4±2�°´?¥872«F¬Ò¨L¦Ò´y9;¥�� «F© ¨)±2I �§±-«F¬^?kh�¬§¨ � ±2�E¯X³4¯°¦§¨�±"´?µs«m9s´'´?µ«F¬Ò¨LI�¯"��7[¯R [¨ª¥ � ¨(�°´69&? ��¥§¨T9s´[©>� �4´[¥�&�X´ � ±2�HS�±-«E¬ SQ©E´?«E¨�³ª«E¯°´[¥B�E³ ¬§¨(I�¨'±?¥Ò¦	«F¬§¨P´-«F¬§¨ª©®8� ¨L�+nd´R³)±:� S�±-«E¬\SQ© ´?«F¨ª³ª«F¯X´[¥��E³ ¬§¨(I�¨:?
�
	��
	�� � � �
	�� �� ��� ���������
h�¬§¨	I2±?¯X¥D¯°¦§¨�±�´?µWAj±2�!�R¯X¥�. �[9s´[©>�D¯"� «F´:©E¨] [¨ª©>�E¨Ã«F©F±�o�³�±-« «F¬§¨	��´?¯°¥=«L´?µ�µÑ±?¯��°®§© ¨"´?µ�«F¬Ò¨
�§© ´?«F¨ª³ª«F¨ª¦�n P<S � ±?³ ��«F´ «F¬Ò¨ �E´[®§© ³�¨ � 9;¯X«F³ ¬ ´?µ;«F¬Ò¨ �§©E´?«E¨�³Ú«F¨�¦�njP�S �E®§³ ¬D«F¬²±6«¿«F¬§¨P«E©F±-µU;
E²³ �²´69t³)±-¥ � ¨2«E¬§¨�¥D©E¨ª¦§¯°© ¨�³Ú«F¨�¦  R¯ ±�± �²±?©F±:�"�°¨(�$njP�S � ¨ª«m9s¨�¨�¥��E´?®§©E³ª¨Ã±-¥§¦�¦§¨L�N«F¯X¥²±-«F¯X´[¥^?
ij¥Ã±2� «F¨�© ¥²±-«E¯� [¨�®Ò¥§¯°¦§¯X©E¨ª³ª«F¯X´[¥²±2� � ± � ¨L�^� 9;¯X«E³ ¬§¨�¦	�²±-«F¬ ¯"�;¨(� « ± � �°¯��E¬§¨ª¦ µ © ´KI�«F¬Ò¨�¦Ò¨L� «E¯°¥²±6«F¯°´?¥
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�!9;¯ «F³ ¬ «F´^«F¬§¨��E´?®§©E³ª¨�� 9;¯X«E³ ¬�¯°¥�«E¬§¨Ã© ¨( ?¨�©>� ¨�¦§¯X©E¨ª³ª«F¯X´[¥�´?µz«F¬§¨��§© ´?«F¨ª³ª«F¨ª¦��²±6«F¬D«F©F±@ ?¨�©>� ;¯°¥�7 «F¬§© ´[®87[¬D¨( ?¨�© � �§©E´-«F¨�³Ú«F¨ª¦l� 9;¯X«F³ ¬ � ¨ª«m9s¨�¨�¥ «F¬§¨"¦Ò¨L� «E¯°¥²±6«F¯°´?¥ �!9;¯X«E³ ¬�±-¥§¦�«F¬§¨ � ´[®§©E³ª¨
�!9;¯ «F³ ¬^?�h�¬Ò¨W�E¨ª³�´[¥§¦��²±-© «s´?µl«F¬§¯��a±:�X«F¨ª©E¥²±6«F¯� ?¨p�²±6«F¬P¯��H� ¨ª« � ¨ª«m9s¨�¨ª¥'«E¬§¨p� ´[®§© ³�¨W� 9;¯X«F³ ¬'±-¥§¦«F¬Ò¨n¦§¨(� «E¯°¥²±-«E¯°´[¥�� 9;¯X«F³ ¬�±2�°´?¥87L± «E©F±?¥8�!I�¯��>� ¯°´[¥��²±-«E¬ «E¬²±-«z¦§´R¨L�;¥§´?«z®Ò«F¯��°¯ ��¨�±?¥ � �§© ´?«F¨ª³ª«E¨�¦
�!9;¯ «F³ ¬§¨(�L?
�
	��
	�� ��� ��� �  � � ���������
SQ©E´K�J´K� ¨L�P±-¥�¨�¥Ò¬²±?¥§³ª¨�¦d� ³ ¬§¨LIL¨Ãµ ´[© µÑ±2�N«�© ¨�© ´[®Ò«F¯X¥878G 9;¬§¯°³ ¬d�Ò©E´6 R¯°¦§¨(�[IL¨)±?¥���´?µWDR®Ò¯°³ � � �©E¨(�²±?¯X©E¯°¥�7 n P<S��'¯X¥`³)±2� ¨L� ´?µk�X¯°¥8� �-¥Ò´8¦§¨ÃµÑ±?¯"�X®§©E¨(�L? JÙ« ±:�"�E´ �Ò©E´6 R¯°¦§¨(�'µ ´?©P«F¬§¨V�E¬§±?©E¯X¥87�´?µ� ±?³ �/®8� njP�S��w±?¥§¦c«E¬§¨�¯X©n© ¨L�E´?®§©E³ª¨L� ±?¥§¦:«F¬/®8�4±:�"�°´69 �&IL¯°¥§¯�I�¯ �)±-«E¯°´[¥ ´-µ�©E¨(DR®Ò¯°©E¨(I�¨ª¥=«F�nµ ´?©� ±?³ �/®8�Ã©E¨(�E´[®§© ³�¨(�L?
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� º ¡ � ¸ �Q�����n�0� ¸ À ¹[¸L· ¸ � ·¼½ � � � 
a� � � �
ij¥ J ¥=«F¨ª©E¥§¨Ú« ¦§©F±-µ «;´?¥ �\S�n P�S�±6«F¬�SQ©E´?«E¨�³ª«E¯°´[¥�� ¦§©E±-µ «!; I2±:�-±:I=; I[�8��� ; �§©E´?«E¨�³Ú«F¯°´?¥<; wKw��8� «F±-«F¨(�«F¬§±-«

�\S�njP �§©E´?«E¨�³Ú«F¯°´?¥�� 9;¯X«E³ ¬§¯°¥87=� ¬§´[®8�X¦ � ¨�¦§¨(�E¯"7?¥§¨�¦ ¯°¥=«F´¿«E¬§¨b¨�8¯"�N«F¯X¥87=�§©E´?«E´8³ª´K�«E´\7[¯R [¨�±2�kI¿®Ò³ ¬ �²¨�8¯ � ¯"�X¯X« � ±2�C��´2�>�E¯ � �°¨4«E´�«F¬§¨�¥§¨ª«m9s´[©!��´K�J¨�©E±-«F´?©L? J ¥cµÑ±?³Ú«@G«E¬§¨�´K�J¨�©E±-«F´[©H�E¬§´?®8�°¦P¬§±6 ?¨ �E´KIL¨�±2� «F¨ª©E¥²±-«E¯� ?¨L�s«E´¿³ ¬§´R´K�E¨�µ © ´KI 9;¬§¨�¥'¦§¨ª³�¯X¦§¯°¥87
9;¬²±6«�« � �J¨ ´?µ$�Ò©E´?«E¨�³ª«E¯°´[¥^«E´Ã¯�I[�8�X¨LIL¨�¥=«W�J¨�© �\S�njPEnjP�Sj? h�¬§¨=I�´2� «&�°´27[¯°³�±2�
9a± � «F´�±?³ ¬§¯°¨] [¨'«F¬§¯���9a´?®8�°¦ � ¨"«E´�®8� ¨�±:�X«F¨ª©E¥²±6«F¯� ?¨L�4«F¬§±-«L±?©E¨'© ¨)±2�X¯��)± � �°¨ �=�®8� ¯°¥874«E¬§¨&I�¨ª³ ¬²±?¥§¯��>IJ��³�®§© ©E¨�¥=«>� � ¦§¨ E²¥§¨�¦Ã¯°¥ �\S�njP

h�¬§¨b³�®Ò©E©E¨ª¥=«+� ³ ¬§¨LIL¨L� ±?© ¨ D/®§¯X«E¨�©E¯"7?¯°¦P¯X¥P«F¬§¨ª¯°©�±2���§©E´=±-³ ¬Ã±-¥§¦'¦§´ ¥§´?«;´2X�¨�©*I¿®Ò³ ¬ �§¨�8¯ � ¯��R;¯X« � «F´n«E¬§¨ ¦§´KI�±?¯°¥L±?¦8IL¯°¥Ò¯"� «E©F±-«E´[©0© ¨L7=±?© ¦§¯°¥�7�«E¬§¨z© ¨L� ¨�©! -±-«E¯°´[¥�´?µ � ±?³ �/®8� �²±-«E¬8�Vµ ´[©V³�©E¯ «F¯X³)±2�«F©E±:oL³�±?¥Ò¦ I2± � ¥§´?« � ¨�±?¦�� ®�� « ± � �°¨ «F´k� ®§¯X«H -±?©E¯X´[®8�+©E¨LD/®§¯X©E¨(I�¨ª¥/«>�$�X¯"�?¨;«F¯�7[¬=«a³ª´[¥$E²©!I2±6«F¯°´?¥«F´ ¦§¨(� ± �"� ´[®§¥§¦��z±-¥§¦�±-¦²±2�Ò«F±-«F¯X´[¥P«F´4«F¬Ò¨�¥Ò¨ª«m9s´[©>��IL¨ª«F© ¯°³(�\¨ª«E³2?
Az¨ª©E¨:GW9a¨M¦§¯��E³�®��>� ±�¥§¨]9¼±2�8�Ò©E´=±?³ ¬Y«F´69a±?©E¦��	�²±6«F¬O�§©E´?«E¨�³Ú«F¯°´?¥^G+9;¬§¯X³ ¬!¯��  [¨�© � 7[¨�¥§¨ª©F±2�±?¥§¦L´2X�¨�©!�a±&�°´?«0´?µ �²¨�8¯ � ¯��°¯X« � ¯°¥L´2X�¨�© ¯°¥87 S�±6«F¬ SQ© ´?«F¨ª³ª«F¯X´[¥4µ ´[©Q«F©E±:oL³z±-¥§¦�¬§±2�H�§±?©F±2IL¨ª«E¨�©!�
9;¬§¯X³ ¬"³)±?¥ � ¨�±-¦�� ®8� «E¨�¦P«E´��E®§¯ «a«E¬§¨�¦§¨(� ± �L� ´[®Ò¥§¦"±?¥§¦'±:I�´[®Ò¥/«s´?µd© ¨L�E¨ª©! -±-«E¯°´[¥^? �Ã´[©E¨ª´6 [¨�©(G«F¬Ò¨z¨�Ò¯�� «E¯°¥87C�E³ ¬§¨(I�¨(�$�°¯��?¨ �°´R³)±2�Ò©E¨�© ´[®Ò«E¯°¥87w±?¥§¦T72�°´ � ±:�8�²±-«E¬2©E¨ª©E´[®8«F¯°¥�7n³�±?¥ � ¨+IL´8¦Ò¨L�°¨ª¦2±:�
�>�J¨�³ª¯ ±2�l³�±2�E¨(�z´-µ�«E¬§¯"�;±2���§©E´=±-³ ¬ «E¬R®�� ³ª´6 [¨�© ¯°¥87[�§©E¨] R¯°´[®8� � ³ ¬§¨LIL¨L�z±2�"� ´8?
� º�� 	t¸ À^�0�	� � · �)À�� � À � � �¿�^� ·Q¸ � 
a�
J ¥�7K�°´ � ±2� �²±-«F¬ �Ò©E´?«E¨�³ª«E¯°´[¥ 9s¨&�E¨ª¨�«F¬²±-«�«E¬§¨p9;¬§´2�°¨ �²±-«E¬"¯"� �Ò©E´?«E¨�³ª«E¨�¦ �=� ±?¥§´-«F¬§¨ª© � ±?³ �/®8�
�²±-«E¬^?5A ´69a¨] [¨�©s±2� 9s¨;¬²±@ [¨*� ¨�¨�¥�± � ´6 [¨2G[«E¬§¨�¦§¨(� ± � µ ´?©0¥§´?«E¯Xµ � ¯°¥87 «F¬§¨\µÑ±-¯"�°®Ò©E¨V«F´�«F¬Ò¨�¯°¥87[© ¨L�!�©E´?®Ò«F¨ª©�³�±?¥ � ¨=D/®§¯X«E¨[�°±?©>7[¨:?JAz´69a¨] [¨ª©LG�«E¬§¨2±-¦� -±?¥=« ±27[¨ ¯��b«E¬²±-«�´[¥8� � ´[¥§¨ � ±-³ �R®��b�²±-«E¬�¯��¥§¨ª¨�¦§¨ª¦Ãµ ©E´2I «F¬Ò¨�¯X¥87[© ¨L�>�;¥§´R¦§¨�«F´4«E¬§¨b¨L7[© ¨L�>�(?
J ¥[�X´8³�±2���§±-«F¬=�§© ´?«F¨ª³ª«F¯X´[¥^G?«E¬§¨;¥§¨�¯�7[¬ � ´?©E¯°¥�7�¥§´R¦§¨�¯"�Q© ¨L�>�J´[¥8� ¯ � �X¨\µ ´[©0© ¨�©E´?®Ò«F¯X¥87�«F¬§¨�«E©F±:oL³2?
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INGRESS EGRESS

BACKUP PATH

Notification Message

GLOBAL PATH PROTECTION

	�¯�7[®§©E¨ #8?�u:++&�X´ � ±2� S�±-«E¬\SQ©E´-«F¨�³Ú«F¯X´[¥

Az¨ª©E¨\«E¬§¨�¦§¨L�°± � ¯°¥4¥Ò´?«F¯ µ � ¯X¥87j«E¬§¨\®8�8�N«F© ¨)±2I © ´[®Ò«E¨�©Q¯"�  [¨�© � �°¨(�>�(?HGa®Ò«Q¬Ò¨�©E¨;¨] [¨�© � �°¯X¥8�b¥§¨�¨ª¦8�«F´ � ¨ �§©E´?«E¨�³Ú«F¨�¦ �=� ± � ±?³ �/®8�T�²±6«F¬^?5h�¬/®8�+¥/®8I � ¨�©V´?µ � ±?³ �/®8� �§±-«F¬8�V¥§¨ª¨�¦§¨ª¦TI�± �4� ¨  ?¨�© �
� ±-©>7[¨w«E¬/®8�n®��E¯°¥�7��X´?«�´?µs©E¨(�E´[®Ò©E³�¨(�n®��E¨�¦:µ ´[© �§© ´?«F¨ª³ª«F¯X´[¥^?�h�¬/®8�b«F¬Ò¨�±:I�´[®Ò¥/«b´-µa© ¨L�E´?®§©E³ª¨L�®8� ¨�¦Ãµ ´?©*�§©E´6 R¯°¦§¯X¥87Z�°´R³)±:�^�²±-«E¬��Ò©E´?«E¨�³ª«E¯°´[¥'³�±?¥ � ¨&�E® � � « ±-¥/«E¯ ±2�s?
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LOCAL PATH PROTECTION

R1 R2 R3
R4

R5 R6
FAULT

BACKUP PATHS

	�¯�7[®§©E¨ #�?/	2+�nl´R³)±2�^S�±-«E¬\SQ©E´-«F¨�³Ú«F¯X´[¥

Az´69s¨( ?¨�©LG 9a¨C�E®8727[¨L�N«j«F¬§±-«z«E¬§¨L� ¨n«m9s´T� ´K�°®Ò«E¯°´[¥�� �X¯°¨b±-« «m9s´2¨�R«E©E¨LIL¨L�j±?¥§¦�±=9;¬§´2�°¨�©F±?¥87?¨´?µ�´?«F¬Ò¨�© �E´K�X®Ò«F¯X´[¥8�\³�±?¥Ã±2�"� ´ � ¨b³�´?¥8�E¯X¦§¨�© ¨�¦�9;¬§¯°³ ¬��§©E´6 R¯°¦Ò¨ IL´[© ¨
�²¨�8¯ � ¯"�°¯ « � ¯X¥ �E¨Ú«E«F¯X¥87L®8�«F¬Ò¨ � ±?³ �/®8� �²±-«E¬8� ±?¥§¦Ã¯°¥��§©E¨(�E³ª©E¯ � ¯°¥87L±4«F©F±-¦§¨];Ù´2X � ¨Ú«m9a¨ª¨�¥�«E¬§¨b©E¨ª©E´[®Ò«E¯°¥87 ¦§¨(� ± � ±?¥Ò¦Ã«F¬Ò¨©E¨(�E¨ª©! -±-«F¯X´[¥4´?µ � ±?³ �/®8�J�²±-«E¬8�L? h�¬§¨ �E¨(7KI�¨ª¥=«!; � ±2�E¨ª¦�±:�8�§©E´[±?³ ¬ ¯"�5� ®§³ ¬L±?¥ ±2�8�§© ´=±?³ ¬^GK9;¬Ò¯°³ ¬
�§© ´y R¯X¦§¨L� �E®Ò³ ¬ �²¨�Ò¯ � ¯"�X¯X« � ?
� º ¢ � ÀP� ·V¸ �^� 
 �)À�� �Q� � � � ��� ��ÀP� » �¿�9� � ���^� ·V¸ � 
a�
nl¨ª«z®8�j®Ò¥§¦§¨�©!� «F±?¥§¦ ¬§´69�«E¬§¨�PR¨L7KIL¨�¥=«KGa±2�E¨ª¦^±2�8�§© ´=±?³ ¬Ã³)±?¥ � ¨w±2�8�8�X¯°¨�¦ �=� ±?¥�¨�Ò±2I[���°¨2?
Ya´[¥8� ¯°¦§¨ª© ±=� ¯°¥872�°¨ �§© ¯"I�±?© � �²±-«E¬	� ¬§´69;¥ � ¨L�°´69 µ ©E´KIt«F¬§¨b¯X¥87[©E¨(�>��«F´4«E¬§¨b¨L7[© ¨L�>� ©E´?®Ò«F¨ª©L?
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h�¬§¨��²±-«E¬�³ª´[¥8�E¯�� «>��´?µ �V�X¯°¥8� � ±?¥Ò¦dtM©E´[®Ò«E¨�©!��G 9;¯X«E¬ «E¬§¨	�X¯°¥8�E�§©E´2��¨ª© « � �!��¨ª³�¯FE§¨�¦�µ ´?©

EGRESS
 NODEBOUNDED DELAY  = 55

INGRESS
 NODE

(10,2) (15,2) (18,2) (10,2) (20,2) (22,2) (15,2)

Link Property = ( Round Trip Time for link, Periodicity of Liveness Message)

r1 r2 r3 r4 r5 r6 r7 r8

	�¯"7?®§©E¨ #8? v0+�i PÒ±:I[�8�X¨&SQ©E¯"I�±?© � S�±-«F¬
¨)±-³ ¬E�X¯°¥8� ? Az¨ª©E¨Z9a¨ ³ ¬²±-©F±?³Ú«F¨�© ¯��ª¨4¨)±?³ ¬ �°¯X¥8� �/� «F¬§¨Z�²±-¯°©=q ! ´[®Ò¥§¦`h�© ¯"�Vh�¯"IL¨ q I[�FxkG S�¨ ;©E¯X´8¦Ò¯°³�¯ « � ´?µ �°¯R [¨ª¥§¨L�!�WI�¨(�>�E±27[¨�q I[�Fxpx ? ! h*h�©E¨ªµ ¨ª©>�j«E´2«F¬Ò¨��E®8I#´?µV¦§¨(� ± � ��¨�¥§³ª´[®§¥=«F¨ª©E¨ª¦�¯X¥«F©E±?¥8�!I�¯��>�E¯X´[¥	´?µ ± ¦§±-« ± �²±-³ �?¨ª«4µ © ´KI¼«F¬§¨"®8��� «F© ¨)±2I�©E´[®8«F¨�©n«F´ «F¬Ò¨P¦§´69;¥8� «E©E¨�±2I ©E´?®Ò«F¨ª©±?¥§¦"«E¬§¨�¥ � ±?³ � ? ! h*h ³)±?¥ � ¨�¦§¨ E²¥Ò¨�¦Ã±2� ��¥§¨W�	± � M�¨(� ± � q������������ � x * ��¥§¨W�	± � M�¨L� ± �
q��	�7*�u
����� xsµ ´[©\«F¬§¨&�X¯°¥8�L³�´[¥Ò¥§¨�³Ú«F¯°¥�7L«E¬§¨b©E´[®Ò«E¨�©!���	�HG�	��� � ?
nl¯� ?¨�¥§¨(�>� IL¨L�>�E±27[¨Ã©E¨ªµ ¨ª©>�2«E´	±BIL¨�³ ¬§±?¥§¯"�!I µ ´[©2¦§¨Ú«F¨ª³ª«F¯X¥87cµÑ±?®��X«F�L¯°¥�±c¥§¨Ú«m9a´[©!��®8� ¯°¥87c±
� A ¨L�"�X´ � I�¨(�>�E±27[¨2G 9;¬§¯°³ ¬	¯��n¨�8³ ¬²±?¥87[¨ª¦ ��¨ª©E¯X´8¦§¯X³)±2��� �Ã� ¨Ú«m9a¨ª¨�¥D¥§¨ª¯"7[¬ � ´[©E¯X¥87Ã© ´[®Ò«E¨�©>�n¯°¥�±¥§¨Ú«m9a´[©!� ? 	 ±?¯"�X®§©E¨Q«F´z©E¨ª³�¨�¯R [¨�± � Az¨(�"�X´ � IL¨L�!�F±27?¨\±-µ «E¨�©�±z³�¨ª© «F±?¯°¥�«F¯"IL¨];Ù´[®Ò«j�J¨�©E¯X´8¦n¯°¥§¦Ò¯°³)±6«F¨L�«F¬§±-«�«F¬§¨b¥§¨ª¯"7[¬ � ´[©E¯X¥87Z�°¯X¥8�2´?©�©E´[®Ò«E¨�©;¯"��¦Ò´y9;¥ ?���¨b¦§¨�¥Ò´?«F¨�«F¬Ò¨ �J¨�© ¯°´R¦§¯°³ª¯X« ���=����������� ?
Nz´69&G � ®8�8�J´K�E¨	9a¨�9\±-¥/«�«F´E�§©E´6 R¯°¦§¨��§© ´?«F¨ª³ª«F¯X´[¥D«F´�«E¬§¨Ã± � ´6 ?¨\�§© ¯"I�±?© � �²±-«F¬�9;¯X«E¬�«F¬Ò¨
7[¯R [¨�¥ ���&P�³ª´[¥8� «E©F±?¯X¥=«a«F¬§±-«\´[¥'±C�E¯°¥�7K�°¨;µÑ±?¯"�X®§©E¨ ´[¥2«E¬§¯"�H�²±-«E¬^G8«E¬§¨W�!9;¯ «F³ ¬"´6 [¨ª©\«F¯�I�¨ ¯"�s¥§´
IL´[©E¨�«F¬²±?¥ &,&[IL¯"�"�X¯"� ¨�³�´?¥§¦8�;¯g? ¨2?W�§±?³ �?¨Ú«F��±?©E¨C�°´K�N«jµ ´[©z¥§´?«pI�´[© ¨n«E¬²±?¥ &,&[IL¯"���°¯��E¨�³ª´[¥§¦8�;¯X¥³)±:�E¨b´?µ�µÑ±-¯"�°®Ò©E¨2?
��¨`�E¬²±2���+�°±-«F¨ª© �E¬Ò´y9 �=� ±?¥§±2� � �E¯��2«F¬§±-«"¯Xµb© ´[®Ò«E¨�© !;¯j¯��P©E¨(�>�J´[¥8�E¯ � �°¨Ãµ ´[©T� 9;¯X«F³ ¬Ò¯°¥87�«F¬Ò¨«F©E±:oL³j¯X¥�³�±2�E¨�´-µl±nµÑ±?¯��°®§© ¨;±-«+«F¬§¨z¦§´69;¥8� «E©E¨)±:I © ´[®Ò«F¨ª© ! �(G=«F¬§¨ª¥2«F¬§¨+�!9;¯ «F³ ¬P´6 [¨ª©a«F¯�I�¨;³�±?¥� ¨ � ´[®§¥Ò¦§¨�¦ �=� «F¬§¨b¨�<�§© ¨L�!�E¯°´?¥
� ��� q����������]x�*�� �����������
�Y¬§¨ª©E¨ � ¯"�b«F¬§¨2®8�8�J¨�© � ´[®§¥Ò¦�´[¥B� 9;¯X«F³ ¬�´6 ?¨�©w«E¯"IL¨2G &:&�IL¯"�"�X¯"� ¨�³�´?¥§¦8�b¯°¥�´[®§©w³�±2�E¨:?\��¨±2�!�E®8IL¨�«F¬§¨�± � ´6 [¨b¨�<�§© ¨L�>� ¯°´[¥Ã¥§´69hµ ´[©�¨����� ±?¯X¥§¯°¥87n«F¬§¨b³�®Ò©E©E¨ª¥=«j¨�§±:I[�8�X¨2?
S��°¨�±2�E¨^¥§´-«F¨ «F¬§±-« 9;¬§¨ª¥�� �ÃµÑ±?¯"���LG�¯ «F�P¯�I[IL¨�¦§¯°±-«F¨ ®8�8�N«F© ¨)±2I ¥§¨�¯�7[¬ � ´[©!���#" � � ¨�¥§¦8�'«F¬Ò¨¥§´?«E¯FE²³�±-«F¯X´[¥P«F´$��� G²±?¥§¦ ��������� ¯"�\µ ´[©�© ´[®Ò«E¨�©>�Cq����#" � �%���Lx ?
nl¨ª«w®8�ME²©!� «4´-µ;±2�"�V³ª´[¥8�E¯X¦§¨�©�«F¬§¨2±2�8�§© ´=±?³ ¬�´?µ �§©E´6 R¯°¦§¯X¥87\�Ò©E´?«E¨�³ª«E¯°´[¥ �=� «E¬§¨ nl´R³)±2� S�±6«F¬
SQ©E´?«E¨�³Ú«F¯°´?¥\IL¨ª«F¬Ò´8¦^? J ¥Ã«F¬§¯��j±2���§©E´=±-³ ¬^G 9s¨��§© ´?«F¨ª³ª«z¨)±?³ ¬`�X¯°¥8�T�E¨L�§±?©F±-«E¨L� � ? JÙµ59s¨��§©E´6 R¯°¦Ò¨
�§© ´?«F¨ª³ª«F¯X´[¥'®8�E¯X¥874«F¬§¯�� ±2�8�§© ´=±?³ ¬^G§«E¬§¨�µ ´K�"�X´y9;¯X¥87ZS�±-«F¬	SQ©E´?«E¨�³ª«E¯°´[¥'³ª´[¥$E-7[®Ò©F±-«E¯°´[¥'¯"�*� ¨ª«E®8�^?
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EGRESS
 NODE

BOUNDED DELAY  = 55

INGRESS
 NODE

(10,2) (15,2) (18,2) (10,2) (20,2) (22,2) (15,2)r1 r2 r3 r4 r5 r6 r7 r8

Link Property = ( Round Trip Time for link, Periodicity of Liveness Message)

BACKUP PATH

PRIMARY PATH

	�¯"7?®§©E¨ #�?)#7+�SQ© ´?«F¨ª³ª«F¯X´[¥ ®8�E¯X¥87Jnd´R³)±:�DG\±2� ¨�¦�ip�8�§© ´=±?³ ¬

Az¨ª©E¨�«E¬§¨�¥/®8I � ¨�©�´?µ � ±?³ �/®8���²±-«E¬8��¨L�N« ± � �°¯"� ¬§¨�¦ ±?© ¨ �<GÒ«E¬§¨ �F±:I�¨�¥/®8I � ¨ª©;±2�\«F¬§¨�¥/®8I � ¨ª©´?µ��X¯°¥8� �L? �c¨¿±2�"� ´P¥§´?«E¨n«F¬§±-«j«E¬§¨4± � ´6 [¨¿³ª´[¥$E-7[®Ò©F±-«E¯°´[¥ IL¨�¨Ú«F�j«E¬§¨�� 9;¯X«F³ ¬ «E¯"IL¨ � ´[®§¥Ò¦ ´?µ
&,&�IL¯"�"�X¯"� ¨�³�´?¥§¦8�H ?¨�© � ¨)±2� ¯"� � ?
Ga®Ò«L«F¬Ò¨	�J´[¯°¥=« «F´:¥§´?«E¨Ã¬Ò¨�©E¨ ¯"�4«E¬²±-«[I2± �R� ¨"«E¬§¨	�E±2IL¨Ã³ª´[¥8� «E©F±?¯X¥=«�³�±?¥ � ¨�I�¨Ú« �=� ®8� ;¯°¥�7T�°¨(�>� ¨�©j¥/®8I � ¨ª©j´?µ � ±?³ �/®8�`�²±-«E¬8�j¯s? ¨:? 9s¨w³�±?¥ IL¨�¨Ú«z«E¬§¨w³ª´[¥8� «E©F±?¯X¥=«F�pIL´[© ¨ � «E¯"7[¬=«>� � � G±?¥§¦'®8� ¨&�°¨L�!��©E¨(�E´[®§© ³�¨(� ¯X¥P«F¬§¨ �Ò©E´R³�¨L�!�L? 	²´[©\¨�Ò±2IJ�8�X¨�³�´[¥��E¯°¦Ò¨�©\«F¬Ò¨ �§©E´?«E¨�³Ú«F¯°´?¥"³�´[¥$E87[®§©F±y;«F¯X´[¥ � ¨(�°´69 +

EGRESS
 NODE

BOUNDED DELAY  = 55

INGRESS
 NODE

(10,2) (15,2) (18,2) (10,2) (20,2) (22,2) (15,2)r1 r2 r3 r4 r5 r6 r7 r8

Link Property = ( Round Trip Time for link, Periodicity of Liveness Message)

BACKUP PATH

PRIMARY PATH

	�¯�7[®§©E¨ #8?/&�+�ij¥§´?«E¬§¨�©*9a± � «F´=�§©E´-«F¨�³Ú«;«F¬§¨&�²±-«E¬

h�¬§¯��ZSQ©E´?«E¨�³ª«E¯°´[¥�³ª´[¥$E-7?®§©F±-«E¯°´[¥	±2�"� ´`I�¨ª¨ª«F�n«F¬§¨"®8����¨ª© � ´[®Ò¥§¦�´?µ &,&	IL¯"���°¯"� ¨�³ª´[¥§¦8�TqÑ¯X¥�±«F¯�7[¬=«F¨ª©�9a± � x � ®Ò«s¬§¨�© ¨j´[¥�� � v � ±?³ �/®8� �²±-«E¬8�s±?©E¨ ©E¨(DR®Ò¯°©E¨ª¦P¯°¥�� «F¨�±?¦2´-µ �<?5h�¬/®8�(GÒ«F¬Ò¯"��� «E©F±-« ;¨L7 � ±2����¨�±?©>�j«E´ � ¨�I¿®§³ ¬ � ¨ª« «F¨�© «F¬²±-¥^´y ?¨�© ;m�§© ´y R¯X¦§¯°¥87�µ ´[©p�§© ´?«F¨ª³ª«E¯°´[¥^G 9;¬§¯°³ ¬�®8�E¨(� I¿®§³ ¬
IL´[©E¨�© ¨L�E´?®§©E³ª¨L�L?
h�¬§¨Z�°±-«E«E¨�©�±2���§©E´=±-³ ¬^³)±?¥ � ¨k R¯°¨(9s¨�¦�±2��¦Ò¯� R¯°¦§¯X¥872«E¬§¨Z�§©E¯�I2±-© � �²±-«E¬^¯°¥=«F´ � ¨L7KIL¨�¥=«>�n±-¥§¦«F¬Ò¨�¥��§©E´-«F¨�³Ú«F¯X¥87¿¨)±-³ ¬�� ¨L7KIL¨�¥=« � ¨L�²±?©E±-«F¨(� � ?�Az¨�¥Ò³�¨�«F¬Ò¨�¥²±2IL¨&P8¨(7KI�¨ª¥=« G\±2� ¨�¦�ip�8�Ò©E´=±?³ ¬ ?
��¨�³�´?¥8�E¯X¦§¨�© ¨�¦�«F¬Ò¨�³)±:�E¨ ´?µ � ´[®Ò¥§¦§¨�¦OP 9;¯X«F³ ¬�´y ?¨�©2«E¯"IL¨'¯°¥�«E¬§¨ ± � ´6 [¨�¨�Ò±2IJ�8�°¨:? Ga®8«� ¨L�E¯X¦§¨L�V¦§¨(� ± � G=´?¥§¨;³)±?¥L±2���E´�³�´?¥8�E¯X¦§¨�©V´?«E¬§¨�©Q³ª´[¥8� «E©F±?¯X¥=«F���E®§³ ¬�±2�V©E¨(�°¯°± � ¯"�X¯X« � IL¨)±:�E®§© ¨2G/¨�¥§¦_;
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«F´�; ¨�¥Ò¦ ¦Ò¨L� ± � ¨Ú«F³:?�9;¬Ò¯"�°¨ � ¨L7KIL¨�¥=«E¯°¥874«F¬Ò¨ �Ò©E¯"I�±?© � �²±-«E¬^?
�jµ+³�´[®§©!�E¨:G^9a¨ ¥§¨ª¨�¦^«F´�E-7?®§©E¨4´[®8«b±2�8�§© ´K�§© ¯ ±-«E¨¿±2��7[´[©E¯ «F¬8IJ�;«F´"¦§¯R 8¯X¦§¨n«E¬§¨Z�§© ¯"I�±?© � �²±-«E¬¯°¥=«E´ �E¨L72I�¨ª¥/«>�b¯°¥M±?¥^´K�8«F¯"I�±2�jI2±-¥§¥§¨�©(?ZP8¯X¥§³�¨� -±?© ¯°´[®������ P�³ª´[¥8�N«F©F±-¯°¥=«F�b¨�8¯�� «@Gl¦Ò¯�X�¨�©E¨ª¥=«±2��7[´[©E¯ «F¬8IJ� I�± � ¥§¨�¨ª¦Ã«F´ � ¨�¦§¨] [¨L�X´K�J¨�¦�µ ´[©;¨�±?³ ¬ �E¨(�²±?©E±-«F¨(� � ?��Ã®8�X«E¯"�8�X¨���� P'³�´[¥�� «F©E±?¯°¥=«>�
I�± � ±2�"� ´ � ¨b¥§¨ª¨�¦Ã«E´=I�¨Ú« «E´K7[¨Ú«F¬§¨ª©LG§«F¬/®8� ³)±:�"�°¯X¥87wµ ´[©*IL´[© ¨�³�´KIJ�8�°¨�'±2��7[´[© ¯X«F¬�I[�(? ��¥§¨b´?µ«F¬Ò¨j±?¯�I[�V´?µ�«F¬§¨(�E¨�±:�"7[´[© ¯X«E¬8I[��¯"�Q«F´CI�¯X¥§¯"IL¯��ª¨a«F¬§¨ ¥/®8I � ¨�©+´?µ � ¨L7KIL¨�¥=«F�(G8«E¬R®��a®8� ¯°¥87 �°¨(�>�E¨ª©¥/®8I � ¨�©;´?µ � ±?³ �/®8�	�²±-«F¬��LG89;¬§¯��°¨ IL¨�¨ª«E¯°¥874«E¬§¨ ���&PP³�´?¥8� «E©F±?¯X¥/«>�L?
��¨��§©E¨(�E¨ª¥/«�«E¬§¨L� ¨ ±2�"7?´[©E¯ «F¬8IJ��µ ´[©+ -±?© ¯°´[®8�
��� P ³�´[¥8�N«F©E±?¯°¥=«F��±?¥§¦ «F¬Ò¨�¯°©z¦§¨L� ¯"7[¥M±:�8�§©E´[±?³ ¬¯°¥	Ya¬²±:�Ò«F¨ª© �_?
� º�� � � · � �)À ¸ � ¸ � �
P8´KIL¨a¥Ò¨(9 «F¨�©!I�¯X¥§´K�X´K7 � ¯°¥=«E©E´R¦§®§³�¨ª¦ �=� «E¬§¨ �E¨(7KIL¨�¥=«!; � ±2�E¨ª¦L±2�8�§© ´=±?³ ¬^GK9;¬§¯X³ ¬�9;¯"��� � ¨\®8� ¨�¦¯°¥"«E¬§¨&� ±-«E¨�©\¦§¯��E³ª®8�>� ¯°´[¥8�(G ¯"�*�°¯�� «E¨�¦ � ¨(�°´69&?

R1 R2 R3 R4 R5 R6 R7

INGRESS EGRESS

BACKUP PATHS

SEGMENT BASED APPROACH

SEGMENT 1

	�¯"7[®§© ¨ #8?)(0+ P8¨L72I�¨ª¥/« G\±:�E¨�¦�ip���§©E´=±-³ ¬

�����035�4/U#
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Note : Backup path is set without tunneling here
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R1 R2 R3 R5 R6

BACKUP TUNNEL

R4 R7

LABEL STACK : L0

LABEL STACK : L3

Swap and push operation

BACKUP TUNNEL STRATEGY

EGRESS

Pop operation

LABEL STACK : L3 B0

� A^EXNF;b<
�ok « �f:1;=<'>@?BADCFE)��>KJMLONFP��U>@?=HFSGNoS=A^CoE+?=NFCFCF<]h^S

GT±?=<';`J];=<'>@?BADCFE�?BHF<}IR>KJMLONFP�PR>@?BHoSQ>KCFm ;=<]S=<];bnjA^CFE�IF>KCFmoegADmo?BH�TWVX;7?BHF<][�z
<'>KJMH¶�F�oÀ�J'>KC;=VKNo?B<�?BHo<|PF>KJMLK<v?BSfA^C+JZ>KSb<GV@T{>!T¯>KADh^NF;b<KzK?=V#>tIR>KJMLONFP)?BNFCoCF<'hFegHFVKS=<|A^CoTWVX;b[}>�?BA^VKC/A^S�>@h^;=<'>Kmoy>Zn@>KA^h^>KIFh^<t?BV\?BHF<)�F��À7k��_V�S=<]CFm�?BHF</PR>KJMLK<v?7V nK<';s?BHo<`IR>KJMLONFP�?BNFCoCF<'h�z�?BHF<Q�F�oÀÁCF<]<'mFS!?=VmFV+Sbe1>KP�>KCFmwPFNFS=HwVXPa<';=>@?BADVXCFS�V�nX<];|?=HF<thx>KIa<'h{Su?M>KJML�k
��C ?=HF<�Sue�>@P©VXP�<];B>@?=A^VXC�zf?=HF<��F��À egADh^h�PaVXP¶?=HF<�J]NF;=;b<'Cc?~h^>KIa<'h|>KCFm¶PFNFS=H¢>rhx>@I�<]h�S=NFJMH?BHF>@?�?BHF<|�Y�oÀ¢VXC+?BHF<|PF;bA^[\>K;by/PR>@?BH+egHF<];=<g?BHF<|IR>KJMLONFP)?BNFCFCo<'h^Sf<'ComFSiPa<';bJ'<]ADnX<]Si?=HF<gPR>KJMLXp<]?=SgJ'VX[)A^CFE`TW;bVX[¸A�?BS�NFPFSu?B;b<Z>K[ �Y�oÀ >@h^S=V`?=HF<tPF;=AD[}>@;by~PF>@?BH{k
��HF<]C�?=HF<��F�oÀ�CF<]<'mFS+?BV�PFNoS=H¶>KCFVK?=HF<';+hx>@I�<]h1J'VK;=;=<]S=PaVXCFmFADCFE�?BV�?BHo<wCo<]e �Y�o� ?BNFCFCo<'h½k��HONFSG?=HF<7IR>KJMLONFP�?=NFCFCF<]h_NoS=<'Sg?BHoA^SgCF<]e-h^>ZyX<';gVKT_?BHF<7hx>@I�<]h{Sb?B>KJML3?BV);=VXNo?=<7?=HF<tPR>KJML@<]?�?=V?BHo<|<]CFm+VKTa?BHF<�?BNoCFCF<'h�kU��HF<gPa<'CONFh�?BA^[\>@?=<��Y�oÀ VKTa?BHF<�IF>KJMLONFP\?=NFCFCF<]hF?BHF<]C\PaVXPFS%?=HF<ghx>KIa<'h>@?t?BHoA^Sshx>ZyK<';'zd?BHONFS7[\>KLOA^CFE~?=HF<+hx>KIa<'h
>�?7?=HF<+h^V�ei<';thx>ZyX<];sn�ADS=ADIFh^<@k)��Ho<'Cr?=HF<+CF<v�j?/�Y�oÀ7zegHFADJMH~A^SiVXC\?=HF<!PF;bA^[\>K;byQPF>@?BH~V@T{?BHF<!�_���_zjP�<];=J'<]ADnK<'S�>KSiAD?iHR>KSi;=<'J]<'A�nX<'m~?=HF<!PR>@JMLK<]?1TW;=VX[AD?=S�NFPFSu?B;=<'>K[²�Y�oÀ�VXC�?BHo<7Po;=A^[\>K;uy}PR>�?BH{k

´��



����� ��8� `(��+�s9 "%& "%8���� � ���	� 
�� ���"�� &)4 �� ���
	���&)���
�  `����$Z(�� �6(~"
�����

��HF<`�F�oÀ >Kh^SbV\CF<]<'mFSG?BV}Su?BVX;b</ADCoTWVX;=[\>@?=A^VXC3J]VX;=;b<'S=PaVXCFmoA^CFE)?BV\?=HF</;b<';bVXNo?BADCFE)VKT%?B;=>@°)J7?=V?BHo<7IF>KJMLONFP�?=NFCFCF<]h^S'zRADCw>KmFmFA�?BA^VKC~?BVQ?BHF<tNFSbNR>Khd�d>KIa<'hY�je1>KPFPoA^CFE+A^C�TWVX;=[\>@?BADVXC{k
��HF<��F�oÀ�CF<'<]mFS)?=V�LK<]<'P¢>��1VjVXhD<Z>KC��R<]h^m{z
egHFADJMH�egADh^hfA^CFmoA^JZ>�?B<}egHF<v?BHF<];)?=HF<3A^CoJ'VX[)A^CFEPR>KJML@<]?=S�TWVX;G>\PR>K;u?BADJ'NFh^>K;|�_���µ>@;=<7NFS=ADCFE\?=HF</PF;bA^[\>K;by~PR>@?BH�VX;g?BHF<#IR>KJMLONFP�PR>@?=H{kg��C�>Km�pmFA�?BA^VKC�?=VQ?BHFADSg�F<'h^m�zaA�?|>Kh^SbV+CF<'<]mFSG?=V\Su?BVX;b<7?�eiV}h^>KI�<]h^S]k1l!CF<7VKT_?BHF<]S=<7A^S�?BHF<7hx>@I�<]h½z�egHoA^JMHegA^hDhUIa<QP�<];=J]<'ADnK<'m¾Icy�?BHo<)<]CFm¾�Y�oÀÁVKT�?BNoCFCF<'h�>@CFm�?BHF<QVK?=HF<';sh^>KIa<'h��±?BHF<`?=NFCFCF<]h
;=VXN�?BA^CoEhx>@I�<]h±�_ADS�>KmFmF<]m\VXCQ?=VXP+VKT�?=HF<ghx>KIa<'hoSb?M>@JML`?BVt;=VXN�?B<�?BHF<�PF>KJMLK<v?BS�>@h^VXCFE!?=HF<gIR>KJMLONFP)?BNFCFCo<'h½k��HF<t?M>KIoh^<s>KhDS=V+CF<]<'mFSg?BV+Sb?=VX;=<s?=HF<tVXNo?BEKVXA^CFEQADCc?B<';uT¯>KJ'<tVKTY?BHo<7IF>KJMLONFP�?=NFCFCF<]h½k
����� ��8� /��$Z(�� &+* �� /.1032�4 4� 7"
8�9
��ADCFJ'<te1</>KS=SbNF[)</PF;b<vp >@h^h^VjJZ>�?BA^VKC~VKT
IR>@JMLjNoP�PR>@?BH�;=<]S=VXNF;bJ'<]S'z�Po;=A^[\>K;uy~?B;=>@°)J7egADh^h�CFVK?GIa<>KIFhD<G?=V/NFSb<!?BHF<G;=<'SbVXNF;bJ'<'S�;b<'Sb<';bnK<'mwIcy\?=HF<�IR>@JMLjNoPwPF>@?BHFS]k
��HF<';b<]TWVX;b<KzFSbHR>K;bA^CFE`V@TdIR>KJMLONFPPR>@?=HFS�A^S
HFADEXHFh�y/mF<]S=AD;=<'m)VK?=HF<';uegA^S=<gIR>@JMLjNoP}PR>@?=HFS�[}>Zy/J'VXCFSbNF[)<G>sh^>K;=EX<1PR>K;b?fVKTa?BHo<g>�n@>KADh�p>KIFhD<sCF<]?�eiVX;bLjADCFE);=<'SbVXNF;bJ'<'S]k
� V�ei<]nK<';'z
?=HF<';b<3>K;=<}>Kh^SbV�SbVX[\<\A^SbS=NF<]S'zUegHFADJMH�CF<'<]m�?BV�I�<~moA^S=J]NFS=Sb<'m{k���HR>K;bA^CFE�>KS=SbNF[\<]S?BHF>@?#?=HF<';b<)egADh^h
Ia<}>�?#[)VXSu?#VKCF<\T¯>KNohD?tA^C�?BHo<\CF<v?�e1VK;=Lr>@?7VXCF<\?=A^[)<Kk}l�?BHF<];begA^Sb<Kz%A�Ti?�eiVT¯>KNFh�?BS#V�J]J'NF;/egHoA^JMH NFS=<~?=HF<~S=>K[\<}IR>KJMLONFP PR>@?=HFS'z%?=HF<'AD;`IR>KCFm�egA^mo?=H�JZ>KCFCoVK?QIa<~S=HR>@;=<'m�k��HR>@;=A^CoE)J'>KCwI�<smFVKCF<tA^C3?�e1V+e1>�yjS]�
« k ��NohD?BADPFh^<`�_����S]zUS=>K[\<QSb<'EX[)<'Cc?#�qT�>��F�oÀ�ADSs;=<'SbP�VKCFS=ADIFh^<QTWVX;tSbegA�?BJMHFADCFE�L��Y�o�
S#ADCJ'>KS=<#VKT
>+T¯>KA^hDNF;=<@zo?BHF<#IR>KJMLONFP�PF>@?BHFS|J';b<Z>@?=<'m�SbHFVXNFhDm�Ia</>@IFh^<s?BV\HR>KCFmoh^<s?BHF<7?B;=>@°)JVKTf>@h^h�?BHF<`�_����S]ks��C�?BHFADS�J'>KS=<@z�?BHF<];=<QJ'>KC�CFVK?!I�</>KCcy�S=HF>K;=ADCFE}SbA^CFJ]<Q>Kh^hd?BHo</?B;=>@°)J[`NoSb?|I�<s;b<';bVXNo?B<]m�?=VXEX<]?=HF<';]k
�qT�?BHo<`IR>KCFm�egA^mo?=H¾NoS=<'m�Icy�?=HF<����Y�o�
SsA^S �Z£v¤'¥D¥�¥D¤!� � ?BHF<]C�?=HF<`IR>@CFmoegA^m�?BH�;=<#"ONFA^;b<'mVXC3?=HF<tIR>KJMLONFP�PF>@?BHwA^S%$ �¦'&�£ �M¦½k

´ k ��NohD?BADPFh^<��Y�o�
S'zRmFA�Â�<];=<'Cc?�Sb<'EX[)<'Cc?=S|��C3?=HFA^S�J'>KS=<@zRS=ADCFJ'<sVXCohDy\VXCF<!T¯>KNFh�?g>@?g>/?=A^[)<�ADS>KSbS=NF[)<'m�z@ei<iJ'>KC/SbHR>K;=<
?=HF<iIF>KJMLONFP`PR>@?=H/>@[\VXCoEg?=HF<'Sb<1�Y�o�
S]k%��HF<'C7?BHF<fIR>KComoegA^mo?=H;b<("ONFA^;b<'m¢VKC ?BHF<�IR>KJMLONFP©PR>@?=H¢A^S\[}> ���)�'£v¤���*�¤Z¥�¥D¥�¥D¤!� � �QTWVK;\?BHo<�JZ>@S=<�?=HR>@?}?=HF<��Y�o�egA�?BH�?=HF</HoA^EXHF<]Sb?�IR>KCFmoegADmo?BH�;=<("ONFAD;=<][\<]CO?�mF<]nK<'hDVXPFSs>+T¯>KNFhD?GA^Cw?BHF<#J'VX;b;=<]S=PaVXCFmFADCFESb<'EX[)<'Cc?gTWVX;�?BHoA^S�IR>KJMLONFP�PR>@?=H{k

»,+



� � ��� ����� �

	 
�� �������� � � ���� �������_��� � ���
�µ�¿	 ���������
	����

� ��� �d(~"%��& ��2�.�"
$]&\(
��HFADSQPR>K;b?`VKTg?BHF<3PF;bV��b<'Jv?+mF<Z>@h^S/egA�?BH�?BHo<3mF<'SbA^EXC VKTG>KhDEXVX;=A�?BHF[)StTWVX;`PF;bV njADmFA^CFE�<]°)J'AD<'Cc?T¯>KNFh�?%?BVKh^<';=>KCc?
[)<'JMHR>KCoA^S=[)S
A^CQJ'>KS=<gVKT�>!CF<v?�e1VX;bLQJ'VX[)PaVXCF<'Cc?
T¯>KADh^NF;b<KkY��C+JZ>KSb<|V@T{>!T¯>KADh^NF;b<Kzei<}CF<]<'m�?BV�mF<Z>@h�egA�?BHrA^C�>w[}>@CFCF<';tegHFADJMH�A^Ss?B;=>KCFSbPR>K;=<]Cc?`?BVw?BHF<)NFS=<];Q>KCFm¾egHFA^JMH�>Kh^SbV[)<'<]?=S+S=VX[)<�S=Pa<'J'A��R<'m�Pa<';bTWVK;=[\>KCFJ'<�J]VXCFSb?=;B>KADCc?BS'k�¼r<3egA^h^hiSb?=NFmoy�n@>K;=ADVXNFSQPa<';uTWVX;=[\>KCFJ]<J'VKCFSb?=;B>KADCO?=S�>@CFm�?=HF<'C�ei<#egADh^h�PF;b<'Sb<'Cc?s>KhDEXVX;bAD?BHo[\S�?=V\mF<'>KhdegAD?BH�>\Co<]?�eiVX;=L�T¯>KA^hDNF;=<!egHoA^h^<[)<'<]?=A^CFE`?=HF<tS=Pa<'J]AD�R<]m�J'VKCFSb?=;B>KADCO?=S'k
�q?=S|AD[\PaVX;u?M>KCFJ]<!h^AD<'S�ADCwPo;=V�njA^mFADCFEQEXVjV�m3Pa<';uTWVX;=[\>KCFJ]<TWVX;|?BVjmR>Zy�� SsJ';bAD?=A^JZ>@h_>@PFPFh^ADJZ>@?=A^VXCoSGhDA^LK<! �VX� �_zanjA^mF<]V}?B;=>KCFS=[)A^SbS=ADVXC{z�V@?BHF<];!;=<'>Kh�p½?BA^[)<s?B;=>@°)J<]nK<'CrA^C�JZ>@S=<+VKTi>~T¯>KA^hDNF;=<@k#��HONFSt?BHF<QEKVc>KhUADS!?BV3PF;bV�n�ADmF<+;=<]h^Ax>@IFh^<#CF<]?�eiVX;=LOStegAD?=H�J'<';u?M>KADCPa<';bTWVK;=[\>KCFJ'<sIaVXNFComFS'k
"$#&%'#&% (*)+)-,/.'02143
� VX;�PF;bV�n�ADmFA^CoE`<]°)J'AD<'Cc?gT¯>KNFh�?1?BVKh^<';=>KCFJ]<Kz�ei<segA^hDh�Ia<smF<'SbA^EXCoA^CFE+>KhDEXVX;bAD?BHo[\S�NFSbA^CFEQ?BHo<sA^mF<'>VKT�PR>@?BH¶PF;=V@?B<'Jv?BADVXC{k¢��HFVKNFEXH¢[\>KCcy P�VKS=S=ADIFA^hDAD?=A^<'S#<v��A^Su?}?=V¾?B>KLK<�JZ>K;b<�VKT!>¾T¯>KADh^NF;b<3A^C¶>CF<v?�e1VX;bL6�th^ADLK<wmoyjCR>K[)A^Jw;=VXNo?=A^CFE¾<]?=JKk¹�vzgPR>@?=H¢PF;bVK?B<]J]?BADVXC Po;=V�njA^mF<]S\nX<];by h^V�e ;=<];=VXN�?BA^CoEmF<]hx>ZyjS�>@S�?=HF<¾>KhD?=<';bCR>@?B<�;=VXNo?=<'S�>K;=<�>@h^;=<'>Kmoy ;=<'Sb<';unX<'m�k � V�ei<]nK<';'z!?=HF<�S=<v?BNFP VKT#?=HF<'Sb<>Kh�?B<';bCR>@?=<);bVXNo?=<'S7CF<'<]mFS#?=V�Ia<\J]VXCFSbA^mF<];=<'m�>KJ'J]VX;=moA^CFE�?BHF<)CF<v?�e1VX;bL�P�<];bTWVX;b[}>KCoJ'<)J';=A�?B<];=Ax>S=NoJMH�>KS�J'VXCFSb<';unK>�?BA^VKC�VKTfIR>KCFmoegADmo?BH¾>KCom�VK?BHF<];65!VO��PR>K;=>K[\<v?B<];=S'ks¼r<`egA^hDh_mFADS=J]NFS=SsHFV�e?BV+Sb<]?BNoP�?BHo<7Po;=A^[\>K;uy~>KCom�>Kh�?B<];=CR>@?=<s;=VXN�?B<'S�?=V)[)<'<v?g?BHF<tmF<]S=A^;b<'mwJ';bAD?B<];=A^>ok
"$#&%'#87 9;:=<?>@:BA$CEDF02GH:=IKJL0MCN3�J�,/.2CH:B1OCNPQ.?A
�
;=VK?=<'Jv?BA^VKC�VKTi?BHF<\PF;=AD[}>K;uy�PR>�?BH�HF>KS#?=V�Ia<\Po;=V�njA^mF<]m�A^Cr>�[\>KCFCF<];tS=NFJMH�?=HR>@?#AD?7[\<]<]?=S?BHo<#Pa<';uTWVX;=[\>KCFJ]<7J]VXCFSu?B;B>@A^Cc?BS]kSR%��ADSb?BADCFE)PF;=VK?=<'Jv?BA^VKC�SbJMHF<'[)<'SGh^A^L@<7�dVjJZ>@hYPF>@?BHwPF;=V@?B<'Jv?BADVXC>KCFm��sh^VXIR>@hU�_>@?BHr�
;=VK?=<'J]?=A^VXCr>K;b<QS=Pa<'J'A^>Kh
JZ>@S=<'StVKTiPF;bVK?B<]J]?BADVXC¾>KCFm¾mFVXCT� ?7PF;=V�njA^mo<Q[`NFJMHUR<¬�oADIFA^hDAD?�y�ADC¶[)<'<v?BADCFErPa<';uTWVX;=[\>KCFJ]<�J]VXCFSu?B;B>@A^Cc?BS]k � <';b<Kz�ei<�J'VXCoS=A^mo<';\>rCF<ve¿>@PFPF;=VX>KJMH?BV�PF;=VK?=<'Jv?BA^VKC�JZ>KhDh^<]m���<]EX[\<]Cc?+��>KSb<'m��U>@?=H �
;=VK?=<'J]?=A^VXC�k � <];=<~ei<~mFVXCO� ?`TWVKh^h^V�e >w�o��<'mPR>K;=>KmFADEX[ TWVX;\>Kh^hDV�J'>@?BADCFE�>KhD?=<';bCR>@?B<�PR>@?=HFS}IFN�?~A^CoSb?B<'>Km©>KhDh^V�e¸PF>K;b?=Ax>Kh�PR>�?BH¢PF;bVK?B<]J]?=A^VXC{k

»o«



��HF<!Su?B;bNFJ]?=NF;=<Z�@J'VXC��REXNF;=>@?BADVXC}VKT�?=HF<�IF>KJMLONFP3PR>@?=HFSiegHFADJMH}egA^hDhRI�<G;=<]S=<';unX<]m�TWVK;iPF;bV�n�ADmFA^CoEPF;bVK?B<]J]?BADVXC�?BV�?BHF<)PF;=AD[}>@;by�PF>@?BH¾mF<'Pa<'ComFS`VXC�?BHF<)Pa<';bTWVK;=[\>KCFJ'<+J]VXCFSb?=;B>KADCc?BSt?BVwI�<+[)<]?Zk¼r<�CF<'<]m`?BV��FEXNF;=<iVXNo?U[\<v?BHFVjmFS_egHoA^JMH`?B<]h^hjNFSU?=HF<1SbP�<]J'AD�FJ�CONF[`Ia<';
>KCom/?BHF<1J'VXCo�FEXNF;B>�?BA^VKCVKTY?BHF<tIR>@JMLjNoP�PR>@?=HFS�egHFA^JMH�egA^hDh{[)<'<]?�?=HF<t;=<#"jNoA^;=<]m�Pa<';uTWVX;=[\>KCFJ]<sJ'VXCoSb?B;=>KA^Cc?=S'k
��C ?=HF<���<]EX[)<'Cc?~�1>KS=<]m �PFPo;=Vc>KJMH�zg¼r<wJ'VXCFSbA^mF<];\?=HF<�ADmF<Z>¾VKTsmFA�n�ADmFA^CoE�?=HF<�<]Cc?BA^;b<�Po;=A�p[\>K;by�PR>@?BH�ADCO?=V3S=<]EX[\<]Cc?BS}�1IR>KS=<]mrVKC�?=HF<+P�<];bTWVX;b[}>@CFJ'<QJ];=AD?=<';bAx>}?BV�Ia<Q[\<v?#�!>KCFm�?BHo<'CPF;bVK?B<]J]?~?=HF<'Sb<�S=<'EK[\<]CO?=S~egAD?=H©>KhD?=<';bCR>@?B<�;=VXN�?B<'S]k ��HFA^S}EXADnK<'S~NFS~>�h^VK?}VKT+UR<¬�oADIFA^hDAD?�y ADCPF;bV njADmFA^CFErPF;=V@?B<'Jv?BADVXC©>KS}?=HF<�TW;b<'<]mFVX[ ?BV�JMHFVjVXSb<�?BHF<�S=<'EK[\<]CO?=S3EXADnK<'S\NFS UR<¬�oADIFA^hDAD?�y ADC[)<'<]?=A^CFE�?BHo<}J'VKCFSb?=;B>KADCO?=S'k�l�?BHF<];/A^SbS=NF<]S`>K;b<}>@h^S=V�A^CcnXVKhDnX<]m�S=NoJMH >KS#J]VXCFSb<';bn@>@?=ADnK<~NFS=<\VKTIR>KJMLONFP�IF>KCFmoegADmo?BH�egHoA^h^<7[)<'<]?=A^CFE+?BHo</Pa<';bTWVK;=[\>KCFJ'<7J'VKCFSb?=;B>KADCO?=S!>@?G?BHF<#SB>K[)<t?BA^[)<Kk GSei<|SbHR>KhDhFS=<]<Kzc?BHF<];=<g<v��ADSb?BS�>!?=;B>KmF<¬p�VKÂ~I�<v?�e1<]<'C\?=HF<g>K[)VXNFCc?
VKT�IR>KComoegA^mo?=H+NFS=<]m\NFP)Icy`?BHo<IR>KJMLONFP)PR>@?=HFS%njS�[\<]<]?BADCFE!?BHo<�P�<];bTWVX;b[}>KCoJ'<�J]VXCFSb?=;B>KADCc?BS'k
��Vse1<�eiVXNFh^m+hDA^LK<i?BVs[)<'<]?
?=HF<'Sb<J'VKCFSb?=;B>KADCO?=S|>KS�?BA^EKHO?=hDy~>KSgP�VXSbS=ADIFh^<@zRS=V\>KSgCFVK?g?BV+NFSb<#<¬�oJ]<'SbS�VKTU;=<'SbVXNF;bJ'<'Sg?BHF>KC�V@?BHF<];begA^Sb<;=<#"ONFA^;b<'m{k

EGRESS

SEGMENT BASED PATH PROTECTION

R5
R6 R7

BACKUP PATHBACKUP PATH

SSR FAULT

R2R1 R3

R4

BACKUP PATH

INGRESS

Notification Message

� A^EXNF;b< � k « �f��<]EX[\<]Cc?��1>KS=<]m��U>�?BH���;bVK?B<]J]?=A^VXC

��C�?BHFADS|;b<'PaVX;b?7zFei<#SbHR>KhDh�mFA^SbJ'NFSbSGADCwmo<]?M>@A^h{HFV�e6ei<7JZ>KCwPF;=V�njA^mo<7n@>K;bA^VXNFS�?�yjPa<'S|VKTPa<';bTWVK;=[\>KCFJ'<sEKNR>K;B>@CO?=<'<]SGNFSbA^CFEQ?=HF<tS=<'EK[\<]CO?|IR>@S=<'m�>KPFPF;bVc>KJMH{k
"$#&%'#�� ( G G��+> ) C/PQ. A-G
¼r<!>KSbS=NF[)<GVKCF<GT¯>KNohD?i>@?i>7?=A^[)<|ADC)?=HF<�Co<]?�eiVX;=L�k
¼·HF<'C~>7T¯>KNFh�?fV�J]J'NF;bS'z�?=HF<|IR>KJMLONFP3PR>@?=HegA^hDh�CFVK?#I�<\NFS=<]m�TWVX;`>�nX<';uy�hDVXCFEwP�<];=A^Vjm�V@T�?BAD[\<\>KCFm�?=HF<}ADCFEX;b<'S=S#;=VXN�?B<';7?B;bA^<'S7?BVw�RCFm>KCFV@?BHF<];iPF;bA^[\>K;by/PR>@?=H~>KSfS=VjVXC\>KSiPaVXSbS=A^Ioh^<gADT�?BHF<|J'NF;b;=<]CO?1PF;=AD[}>@;by`PF>@?BH\mFV�<]S=CT� ?i;=<'J]V�nX<';]k
"$#&%'#�� JL:=,	� . , >@0 A-1�:�JL02,/0 >@:�CH:=,/G

��������������������� �!�#"$�&%'� �)(��)*,+ �jegA�?BJMH�pqV�nX<';%?=A^[)<iADSY?=HF<1?=A^[)<fTWVX;degHFADJMH`?BHF<�PF>KJMLK<v?BS>KhDVXCFE`?=HF<7�_���¶egA^hDh�Ia<7mo;=VXPFPa<'mwA^C�J'>KS=<tVKT%>QT¯>@A^h^No;=<!VKT_h^ADCFL��@CFVjmF<Kk

»c´




�� (�� � �!����� (���� �����
	 + ��HFA^S+ADS`?BHF<�PF;bVXPR>KEc>�?BA^VKC�?BA^[)<~VKT�>�PR>KJMLK<v?\?=V�;=<Z>@JMH¶?BHo<mF<]Sb?=A^CR>@?=A^VXC3CoV�mF<sTW;bVX[�?=HF<tS=VXNF;bJ'<@k

�� ������� % ���#� �	 + ��HoA^S!ADSs>~[\<'>KS=No;=<QVKT�?BHo<QPF;=VXIF>KIFA^hDAD?�y�VKTfCFVjmF<]SsI�<]A^CFE3;b<Z>KJMHR>@IFh^</?=V<'>KJMH�V@?BHF<];'k

�� ��� � ��� +�� AD?b?B<];fADS
?BHF<|mF<]njA^>@?BADVXCQTW;=VX[�?=HF<GADmF<Z>@hF?BA^[)A^CoEsVKT{;b<'J'<]ADnjA^CoE/>7PR>KJMLK<v?�>@?f?BHo<mF<]Sb?=A^CR>@?=A^VXC�k

��&� ()* ���!��� ����� ( ����� � �  � ����� � * � � ��� � *,+ �_V~Po;=V�njA^mF</T¯>@NFhD?|?BVXhD<';=>KCFJ'<@z�ei<`CF<]<'m?=V3NFS=<)>KmFmoAD?BADVXCR>KhYCF<v?�e1VX;bL�;=<]S=VXNF;bJ'<]St?=V�[\<]<]?!?=HF<+S=Pa<'J'A��R<'m�J];=AD?=<';bAx>ok � V�ei<]nX<];'z_>?=;B>KmF<¬p�VKÂ�<v��A^Su?BSsIa<]?�ei<'<]Cr?BHo<QSB>@?=A^Sb�R>KIFA^hDAD?�y�VKT�?=HF<QJ';bAD?B<];=A^>~>KCFm�?BHo<+>K[\VKNFCc?sVKTf;=<¬pSbVXNF;=J]<'S_NFS=<]m{kU¼r<iCF<]<'m/?=VG<]CFS=No;=<1VKPo?BAD[}>KhKCF<]?�eiVX;=L7;=<]S=VXNo;=J'<iNFSB>@EX<fegHoA^h^<�PF;bV�n�ADmFA^CoET¯>KNohD?�?=VXh^<];B>KCFJ]<Kk

��HF<7�R;=Su?�TWVXNF;G>K;b</;=<]h^<vnK>@CO?|TW;=VK[¸?BHF<#S=<';unjA^J'<#NFS=<];=S ��PaVXA^Cc?|VKT%njA^<vetkG��Ho</hx>@Sb?|PR>K;=>K[\<v?B<];A^S�;b<'hD<]n@>KCc?gTWVX;�?BHF<tSb<';bnjADJ'<tPF;=V�njA^mo<';'k

»X»



� ��� � & ���
	Z$Z(�� "%8�� (��G" � &)��0
¼r<)egADh^h%Ia<+NFS=ADCFE�>�EX;=>KPFH�p½?BHF<]VX;=<v?BA^J+>@PFPF;=VX>KJMHr?=V�[)V�mo<'h%?BHo<)Co<]?�eiVX;=L¾>KCFm�?BVwmF<]S=J';bA^Ia<?BHo<s>Kh^EKVX;=A�?BHF[)S'kY��HF<s;=VKNo?BADCFE/mF<vnjA^J'<]S�egA^hDhaIa<![)V�mo<'h^<]m~>KS1CFV�mo<'S�>KCom~?BHF<!hDA^CFLOS1>KS�<'moEX<'S]k��HF<\<'mFEX<]S/egA^hDh
I�<\mFA^;b<'Jv?B<'m¾?BV�J]VXCFSu?B;B>@A^Cr?=HF<+?B;B>@CFS=[)A^SbS=A^VKC�mFAD;=<'Jv?BADVXCrV@T�PR>KJML@<]?BS`>Kh^VXCoE?BHo<`h^ADCFLOS'ks��<]?��������
¤��`�gmF<'SbJ';bA^Ia<`?BHF<`EKADnX<]C�CF<v?�e1VX;bL�z�egHo<';=<	��A^Ss>\S=<]?!VKT�
�?BNoPFh^<]Sz�<Z>KJMH�?BNFPFhD<tmF<'CFV@?BA^CoE~>+;=VXNo?=<';G>KCFm�AD?BS|>KSbS=VjJ'A^>@?B<]m�PF;bVXP�<];b?=A^<'S]k�� A^S|>\Sb<]?GVKT�¿?=NFPFh^<]S#z<Z>@JMHw?=NFPFh^<tmF<]CFVK?=A^CFE)>Qh^ADCFL~>KComwA�?BSg>KSbS=VjJ'A^>@?B<]m�PF;bVXPa<';b?=A^<]S�S=NFJMH�>KSgmF<'h^>�yKzR;=<]h^Ax>@IFA^hDAD?�y+<]?=JKk
� ����Y�o�6egA^hDh
I�<)mF<'SbA^EXCF>@?B<]m�>KSt?BHF<)?BNFPFhD<�  ¡��Z¤Z¥�¥D¤M¡|¦q¤Z¥�¥D¤B¡G§¾¨�egHF<';b<3¡G¦�ADSs?BHF<������3;=VKNo?B<];>KhDVXCFE`?BHo<7PF>@?BH{k
� ��� "$� ( � *
 PR>@?=H3A^S�moADnjA^mF<]m3A^Cc?BVQSb<]nK<';B>@h�CFVXC�pqV nK<';bhx>KPFPoA^CFE`Sb<'EX[)<'Cc?=S7z�egHFA^JMH�J'V�nK<';�?BHF<sPF>@?BH3J]VX[+pPFhD<]?B<]hDyKk)��Ho<~��<]EX[)<'Cc?Q�OegAD?BJMHrÀgVXNo?B<];segA^h^hUI�<+mF<]CFVK?B<]m�>KS���¦fegHFA^JMH¾A^Ss?=HF<��������F��À�VXC?BHF>@?gPR>@?=H{kf��hD<Z>KSb<tS=<'<t?BHo<7moAx>KEX;=>K[ ?BV+S=<]<7?=HF<tCFVK?M>�?BA^VKC3A^C�NFS=<@k

INGRESS

r0 r1 r2 r6

BACKUP PATH

BACKUP PATH

r4r3 r5

SSR

s1 s2

p1,1

p1,2 p1,3
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p1,5

r : routers of primary LSP

s : segment switch routers

p : backup path routers

Notation in Use

N = ( V , E )
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BACKUP PATH

2218

A PROBLEM WITH THE GREEDY ALGORITHM

r1 r2 r3 r4 r5 r6 r7 r8

No backup path available
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SIGNAL RECIEVED BY END USER

USER 1 STOPS
SPEAKING

END TO END DELAY

USER 2 STARTS SPEAKING

SIGNAL SEEN BY USER 2

SIGNAL SEEN BY USER 1

END TO END DELAY
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