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�/�2 �`�2�/�2�b �i���K �;���M�?���/�Q �#���b�i���M�i�2 �/�2�b�i���[�m�2�- �T�Q�B�b �7�Q�`�M�2�+�2�K ���H�i�2�`�M���i�B�p���b �¨ ���`�[�m�B�i�2�i�m�`��

���i�m���H�X �1�b�b�� �i�û�+�M�B�+�� �T�2�`�K�B�i�2 �[�m�2 �/�B�p�2�`�b���b �`�2�/�2�b �p�B�`�i�m���B�b �/�B�b�i�B�M�i���b �Q�T�2�`�2�K �b�Q�#�`�2 �m�K��

�9�M�B�+�� �B�M�7�`���2�b�i�`�m�i�m�`�� �7�Q�b�B�+���X �.�2 ���+�Q�`�/�Q �+�Q�K �*�?�Q�r�/�?�m�`�v �2 �"�Q�m�i���#�� �(�j�)�- �� �p�B�`�i�m���H�B�x���@

�Ï�½�Q �/�2 �`�2�/�2�b �û �/�2�}�M�B�/�� �T�2�H�Q �/�2�b���+�Q�T�H���K�2�M�i�Q �/�Q�b �T���T�û�B�b �/�Q�b �S�`�Q�p�2�/�Q�`�2�b �/�2 �A�M�i�2�`�M�2�i

�U�A�M�i�2�`�M�2�i �a�2�`�p�B�+�2 �S� �̀Q�p�B�/�2�`�b�@ �A�a�S�b�V �2�K �/�Q�B�b �i�B�T�Q�b �/�2 �2�M�i�B�/���/�2�b �B�M�/�2�T�2�M�/�2�M�i�2�b�- �Q�b

�S�`�Q�p�2�/�Q�`�2�b �/�2 �A�M�7�`���2�b�i�`�m�i�m�`�� �U�A�M�7� �̀��b�i�`�m�+�i�m� �̀2 �S� �̀Q�p�B�/�2�`�b�@ �A�M�S�b�V �2 �Q�b �S�`�Q�p�2�/�Q�`�2�b �/�2

�a�2�`�p�B�Ï�Q �U�a�2�`�p�B�+�2 �S� �̀Q�p�B�/�2�`�b�@ �a�S�b�V�X �P�b �A�M�S�b �b�½�Q �`�2�b�T�Q�M�b�€�p�2�B�b �T�Q�` ���/�K�B�M�B�b�i�`���` �� �B�M�@

�7�`���2�b�i�`�m�i�m�`�� �7�Q�b�B�+�� �2�M�[�m���M�i�Q �Q�b �a�S�b �+�Q�M�i�`���i���K �`�2�+�m�`�b�Q�b �/�Q�b �A�M�S�b �T���`�� �� �+�`�B���Ï�½�Q �/�2

�`�2�/�2�b �p�B�`�i�m���B�b �[�m�2 �Q�7�2�`�2�+�2�K �m�K �b�2�`�p�B�Ï�Q �2�b�T�2�+�Q�}�+�Q ���Q�b �m�b�m�€�`�B�Q�b �}�M���B�b�X

�� �6�B�;�m�`�� �R�X�R �K�Q�b�i�`�� �m�K ���K�#�B�2�M�i�2 �/�2 �p�B�`�i�m���H�B�x���Ï�½�Q �/�2 �`�2�/�2�b �+�Q�K�T�Q�b�i�Q �T�Q�` �`�2�/�2�b

�p�B�`�i�m���B�b �2 �B�M�7�`���2�b�i�`�m�i�m�`���b �7�Q�b�B�+���b �B�M�/�2�T�2�M�/�2�M�i�2�b�X �L�Q �2�t�2�K�T�H�Q�- �Q�b �/�Q�B�b �S�`�Q�p�2�/�Q�`�2�b �/�2

�a�2�`�p�B�Ï�Q�- �a�S�R �2 �a�S�k�- �+�Q�M�i�`���i���K �`�2�+�m�`�b�Q�b �/�Q�b �S�`�Q�p�2�/�Q�`�2�b �/�2 �A�M�7�`���2�b�i�`�m�i�m�`���- �A�M�S�R �2

�A�M�S�k�- �T���`�� �7�Q�`�M�2�+�2�` �m�K �b�2�`�p�B�Ï�Q �2�b�T�2�+�Q�}�+�Q �T���`�� �b�2�m�b �+�H�B�2�M�i�2�b�- �l�R�- �l�k �2 �l�j�X �1�K�@

�#�Q�`�� ���b �`�2�/�2�b �p�B�`�i�m���B�b �2�b�i�2�D���K �K���T�2���/���b �M�� �B�M�7�`���2�b�i�`�m�i�m�`�� �/�Q�b �A�M�S�b�- �� �Q�T�2�`���Ï�½�Q �2

���/�K�B�M�B�b�i�`���Ï�½�Q �/�2�b�b���b �`�2�/�2�b �b�½�Q �7�2�B�i���b �T�2�H�Q �a�S �`�2�b�T�Q�M�b�€�p�2�H�X

�R



Provedor de
Servi•o 1

(SP1)

Provedor de
Servi•o 2

(SP2)

Provedor de
Infraestrutura 1

(InP1)

Provedor de
Infraestrutura 2

(InP2)U1 U2 U3

Rede Virtual 1

Rede Virtual 2

N— virtual
N— f’sico
Esta•‹o final
Enlace virtual
Enlace f’sico

�6�B�;�m�`�� �R�X�R�,���K�#�B�2�M�i�2 �/�2 �p�B�`�i�m���H�B�x���Ï�½�Q �/�2 �`�2�/�2�b�X ���/���T�i���/�Q �/�2 �(�j�)�X

���T�2�b���` �/�� ���K�T�H�� ���T�H�B�+���#�B�H�B�/���/�2�- ���B�M�/�� �2�t�B�b�i�2�K �K�m�B�i�Q�b �/�2�b���}�Q�b �T���`�� �[�m�2 �� �p�B�`�i�m���H�B�@

�x���Ï�½�Q �/�2 �`�2�/�2�b �b�2�D�� �p�B�€�p�2�H �2�K �H���`�;�� �2�b�+���H���X �l�K �/�Q�b �;�`���M�/�2�b �/�2�b���}�Q�b �2�b�i�€ �`�2�H���+�B�Q�M���/�Q

���Q �T�`�Q�#�H�2�K�� �+�Q�M�?�2�+�B�/�Q �+�Q�K�Q �K���T�2���K�2�M�i�Q �/�2 �`�2�/�2�b �p�B�`�i�m���B�b �U�o�B�`�i�m���H �L�2�i�r�Q�`�F �1�K�#�2�/�@

�/�B�M�;�@ �o�L�1�V�X �L�2�b�b�2 �i�B�T�Q �/�2 �T�`�Q�#�H�2�K���- �#�m�b�+���@�b�2 �K�B�M�B�K�B�x���` �� �[�m���M�i�B�/���/�2 �/�2 �`�2�+�m�`�b�Q�b

�Q�+�B�Q�b�Q�b �M�� �B�M�7�`���2�b�i�`�m�i�m�`�� �7�Q�b�B�+�� �T���`�� �T�Q�b�b�B�#�B�H�B�i���` �� ���H�Q�+���Ï�½�Q �/�2 �K���B�b �`�2�/�2�b �p�B�`�i�m���B�b�X

�L�� �H�B�i�2�`���i�m�`���- �û �T�Q�b�b�Q�p�2�H �2�M�+�Q�M�i�`���` �/�B�p�2�`�b���b ���#�Q�`�/���;�2�M�b ���Q �T�`�Q�#�H�2�K���- �m�i�B�H�B�x���M�/�Q �i�û�+�@

�M�B�+���b �/�B�b�i�B�M�i���b �2 �7�Q�+���M�/�Q �2�K �Q�#�D�2�i�B�p�Q�b �2�b�T�2�+�Q�}�+�Q�b�- �+�Q�K�Q �[�m���H�B�/���/�2 �/�2 �b�2�`�p�B�Ï�Q �U�Z�m���H�B�i�v

�Q�7 �a�2�`�p�B�+�2�@ �Z�Q�a�V�- ���b�T�2�+�i�Q�b �2�+�Q�M�¬�K�B�+�Q�b �2 �b�2�;�m�`���M�Ï���X

�R�X�R �a�2�;�m�`���M�Ï�� �2�K ���K�#�B�2�M�i�2�b �o�B�`�i�m���H�B�x���/�Q�b

�1�K �m�K ���K�#�B�2�M�i�2 �/�2 �p�B�`�i�m���H�B�x���Ï�½�Q �/�2 �`�2�/�2�b�- �i���M�i�Q �Q�b �`�Q�i�2���/�Q�`�2�b �[�m���M�i�Q �Q�b �2�M�H���+�2�b

�7�Q�b�B�+�Q�b �b�½�Q �+�Q�K�T���`�i�B�H�?���/�Q�b �T�Q�` �p�€�`�B���b �`�2�/�2�b �p�B�`�i�m���B�b�X �*���b�Q �M�½�Q �?���D�� �Q �B�b�Q�H���K�2�M�i�Q ���/�2�@

�[�m���/�Q�- �m�b�m�€�`�B�Q�b �/�2 �Q�m�i�`���b �`�2�/�2�b �p�B�`�i�m���B�b �T�Q�/�2�K �+���T�i�m�`���` �Q�m ���i�û �K�Q�/�B�}�+���` �T���+�Q�i�2�b �/�2

�m�K�� �/�2�i�2�`�K�B�M���/�� �`�2�/�2 �p�B�`�i�m���H�- �+�Q�K�T�`�Q�K�2�i�2�M�/�Q �T�`�Q�T�`�B�2�/���/�2�b �+�Q�K�Q �+�Q�M�}�/�2�M�+�B���H�B�/���/�2

�2 �B�M�i�2�;�`�B�/���/�2�X

�L�2�b�b�2 �b�2�M�i�B�/�Q�- �+�`�B���` �`�2�/�2�b �p�B�`�i�m���B�b ���i�2�M�/�2�M�/�Q �� �`�2�[�m�B�b�B�i�Q�b �/�2 �b�2�;�m�`���M�Ï�� �T�Q�/�2 �b�2�`

�7�m�M�/���K�2�M�i���H �T���`�� �/�B�p�2�`�b���b ���T�H�B�+���Ï�ä�2�b�X �L�Q �2�M�i���M�i�Q�- �b�2�`�p�B�Ï�Q�b �/�2 �b�2�;�m�`���M�Ï���- �+�Q�K�Q �+�Q�M�@

�k



�}�/�2�M�+�B���H�B�/���/�2�- �B�K�T�ä�2�K �b�Q�#�`�2�+���`�;���b �i���M�i�Q �M�Q �T�`�Q�+�2�b�b���K�2�M�i�Q �/�Q�b �T���+�Q�i�2�b�- �[�m�2 �/�2�p�2�K

�b�2�` �+�`�B�T�i�Q�;�`���7���/�Q�b�- �[�m���M�i�Q �M�� �m�i�B�H�B�x���Ï�½�Q �/�� �`�2�/�2�- �p�B�b�i�Q �[�m�2 �Q�b �T���+�Q�i�2�b �`�2�+�2�#�2�K �K���B�b

�+���#�2�Ï���H�?�Q�b�X ���b�b�B�K�- ���#�Q�`�/���;�2�M�b �/�2 �o�L�1 �[�m�2 �+�Q�M�b�B�/�2�`���K �`�2�[�m�B�b�B�i�Q�b �/�2 �b�2�;�m�`���M�Ï�� �2�K

�b�2�m�b �Q�#�D�2�i�B�p�Q�b �/�2�p�2�K �H�2�p���` �2�K �+�Q�M�i�� �i���K�#�û�K �Q�b ���m�K�2�M�i�Q�b �/�Q �+�m�b�i�Q �/�2 �T�`�Q�+�2�b�b���K�2�M�i�Q

�2 �/�Q �+�Q�M�b�m�K�Q �/�2 �#���M�/�� �+���m�b���/�Q�b �T�Q�` �i���B�b �b�Q�#�`�2�+���`�;���b�X

�R�X�k �P�#�D�2�i�B�p�Q�b �/�Q �S�`�Q�D�2�i�Q

�1�b�i�2 �i�`���#���H�?�Q �#�m�b�+�� �[�m���M�i�B�}�+���` ���b �b�Q�#�`�2�+���`�;���b �B�K�T�Q�b�i���b �T�Q�` �T�`�Q�i�Q�+�Q�H�Q�b �/�2 �b�2�;�m�@

�`���M�Ï���- �m�i�B�H�B�x���M�/�Q �Q�b �`�2�b�m�H�i���/�Q�b �T���`�� �K�Q�b�i�`���` �Q�b �B�K�T���+�i�Q�b �+���m�b���/�Q�b �T�2�H�� �b�m�� ���/�Q�Ï�½�Q

�M�Q �K���T�2���K�2�M�i�Q �/�2 �`�2�/�2�b �p�B�`�i�m���B�b �2�K �m�K �+�2�M�€�`�B�Q �`�2���H�B�b�i���X ���b�b�B�K�- �û �T�Q�b�b�Q�p�2�H �/�2�b�i���+���`

�/�Q�B�b �;�`���M�/�2�b �Q�#�D�2�i�B�p�Q�b�- �� �`�2���H�B�x���Ï�½�Q �/�2 �m�K�� ���M�€�H�B�b�2 �/�2�i���H�?���/�� �/�Q�b �B�K�T���+�i�Q�b �/�2 ���H�;�Q�@

�`�B�i�K�Q�b �/�2 �b�2�;�m�`���M�Ï�� �2 �� �2�H���#�Q�`���Ï�½�Q �/�2 �m�K�� �b�B�K�m�H���Ï�½�Q �+�Q�K �+���`���+�i�2�`�Q�b�i�B�+���b �`�2���H�B�b�i���b�X

�S���`�� ���i�2�M�/�2�` ���Q �T�`�B�K�2�B�`�Q �Q�#�D�2�i�B�p�Q�- �b�½�Q �m�i�B�H�B�x���/�Q�b ���H�;�Q�`�B�i�K�Q�b �/�2 �b�2�;�m�`���M�Ï�� �/�Q �A�S�b�2�+�-

�2�b�+�Q�H�?�B�/�Q �T�Q�` �b�2�` ���K�T�H���K�2�M�i�2 �m�i�B�H�B�x���/�Q �2 �T���/�`�Q�M�B�x���/�Q �T�2�H�� �A�1�h�6 �U�A�M�i�2�`�M�2�i �1�M�;�B�M�2�@

�2�`�B�M�; �h���b�F �6�Q� �̀+�2�V�- �2�K �m�K�� ���M�€�H�B�b�2 �[�m�2 �+�Q�M�b�B�/�2�`�� �b�Q�#�`�2�+���`�;���b �/�2 �T�`�Q�+�2�b�b���K�2�M�i�Q �2 �/�2

�#���M�/�� �T���b�b���M�i�2�X �1�b�b�� ���M�€�H�B�b�2 �û �`�2���H�B�x���/�� �i���M�i�Q �/�2 �7�Q�`�K�� �i�2�¦�`�B�+���- ���i�`���p�û�b �/�Q �2�b�i�m�/�Q

�/�2 �K�Q�/�2�H�Q�b �K���i�2�K�€�i�B�+�Q�b �(�9�)�- �[�m���M�i�Q �/�2 �7�Q�`�K�� �2�t�T�2�`�B�K�2�M�i���H�X �� ���p���H�B���Ï�½�Q �2�t�T�2�`�B�@

�K�2�M�i���H �2�M�p�Q�H�p�2 �� �+�`�B���Ï�½�Q �/�2 �m�K�� �T�H���i���7�Q�`�K�� �/�2 �i�2�b�i�2�b �2 �� �`�2���H�B�x���Ï�½�Q �/�2 �m�K�� �b�û�`�B�2

�/�2 �2�t�T�2�`�B�K�2�M�i�Q�b�X �S���`�� �p���H�B�/���Ï�½�Q �/�2�b�b�2�b �2�t�T�2�`�B�K�2�M�i�Q�b�- �+�Q�M�7�`�Q�M�i���K�@�b�2 �Q�b �`�2�b�m�H�i���/�Q�b

�i�2�¦�`�B�+�Q�b �+�Q�K �Q�b �2�t�T�2�`�B�K�2�M�i���B�b �2 �/�2�`�B�p���K�@�b�2 �+�Q�M�+�H�m�b�ä�2�b�X

�� �T���`�i�B�` �/�Q�b �`�2�b�m�H�i���/�Q�b ���/�[�m�B�`�B�/�Q�b �M�� �T�`�B�K�2�B�`�� �2�i���T���- �`�2���H�B�x���K�@�b�2 �b�B�K�m�H���Ï�ä�2�b �/�2

�K���T�2���K�2�M�i�Q �/�2 �`�2�/�2�b �p�B�`�i�m���B�b�- ���p���H�B���M�/�Q �� �/�B�7�2�`�2�M�Ï�� �/�2 �/�2�b�2�K�T�2�M�?�Q �2�M�i�`�2 �+�Q�M�b�B�/�2�`���`

�2 �B�;�M�Q�`���` �`�2�[�m�B�b�B�i�Q�b �/�2 �b�2�;�m�`���M�Ï���X �1�b�b���b �b�B�K�m�H���Ï�ä�2�b �T�Q�b�b�m�2�K �+���`���+�i�2�`�Q�b�i�B�+���b �`�2���H�B�b�i���b�-

�#���b�2���/���b �M�� ���M�€�H�B�b�2 �/�2 �/�B�7�2�`�2�M�i�2�b �/�B�b�i�`�B�#�m�B�Ï�ä�2�b �/�2 �i���K���M�?�Q�b �/�2 �T���+�Q�i�2 �2 �2�K �m�K��

�i�Q�T�Q�H�Q�;�B�� �`�2���H�X �.�2�b�b�� �7�Q�`�K���- �Q �b�2�;�m�M�/�Q �;�`���M�/�2 �Q�#�D�2�i�B�p�Q �û ���i�B�M�;�B�/�Q�- �+�Q�M�+�H�m�B�M�/�Q �Q

�i�`���#���H�?�Q �+�Q�K �m�K�� ���p���H�B���Ï�½�Q �/�Q�b �`�2�b�m�H�i���/�Q�b �Q�#�i�B�/�Q�b�X

�R�X�j �P�`�;���M�B�x���Ï�½�Q �/�Q �h�2�t�i�Q

�1�b�i�2 �i�`���#���H�?�Q �2�b�i�€ �Q�`�;���M�B�x���/�Q �/�� �b�2�;�m�B�M�i�2 �7�Q�`�K���X �P�b �T�`�B�M�+�B�T���B�b �+�Q�M�+�2�B�i�Q�b �/�Q �T�`�Q�@
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���T�¦�b �� �+�`�B�T�i�Q�;�`���}�� �/�Q �`�2�b�m�H�i���/�Q�- �;�2�`���@�b�2 �Q �A�*�o �[�m�2 �û �;�m���`�/���/�Q �M�Q �+���#�2�Ï���H�?�Q ���> �2

�2�M�p�B���/�Q �T���`�� �Q �`�2�+�2�T�i�Q�`�X �P �`�2�+�2�T�i�Q�` �`�2�7���x �Q �+�€�H�+�m�H�Q �/�Q �`�2�b�m�K�Q �2 �m�i�B�H�B�x�� �� �+�?���p�2 �/�2

���m�i�2�M�i�B�+���Ï�½�Q �T���`�� �/�2�b�+�`�B�T�i�Q�;�`���7���` �Q �p���H�Q�` �T�`�2�b�2�M�i�2 �M�Q �+���#�2�Ï���H�?�Q�X �a�2 �Q �p���H�Q�` �+���H�+�m�@

�H���/�Q �+�Q�B�M�+�B�/�B�` �+�Q�K �Q �T�`�2�b�2�M�i�2 �M�Q �+���#�2�Ï���H�?�Q ���>�- �Q �T���+�Q�i�2 �û ���+�2�B�i�Q�X �*���b�Q �+�Q�M�i�`�€�`�B�Q�- �Q

�T���+�Q�i�2 �û �`�2�+�m�b���/�Q�- �T�Q�B�b �+�Q�M�b�B�/�2�`���@�b�2 �[�m�2 �2�H�2 �7�Q�B �K�Q�/�B�}�+���/�Q �Q�m �[�m�2 �� �+�?���p�2 �m�i�B�H�B�x���/��

�û �B�M�p�€�H�B�/���X

�P �+���#�2�Ï���H�?�Q ���>�- �`�2�T�`�2�b�2�M�i���/�Q �M�� �6�B�;�m�`�� �k�X�k�- �û �B�M�b�2�`�B�/�Q �2�M�i�`�2 �Q �+���#�2�Ï���H�?�Q �A�S �2 ��

�+���`�;�� �9�i�B�H �/�Q �/���i���;�`���K���X �.�2 ���+�Q�`�/�Q �+�Q�K �� �_�6�* �9�j�y�k �(�d�)�- �2�b�b�2 �+���#�2�Ï���H�?�Q �T�Q�b�b�m�B �Q�b

�+���K�T�Q�b �H�B�b�i���/�Q�b �� �b�2�;�m�B�`�X

�Ç �S�`�¦�t�B�K�Q �*���#�2�Ï���H�?�Q�, �*���K�T�Q �/�2 �3 �#�B�i�b �[�m�2 �B�/�2�M�i�B�}�+�� �Q �i�B�T�Q �/�� �+���`�;�� �9�i�B�H

�b�m�#�b�2�[�m�2�M�i�2 ���Q �+���#�2�Ï���H�?�Q ���>�X �L�Q �+���b�Q �/�2 �m�K �T���+�Q�i�2 �h�*�S�f�A�S�- �T�Q�` �2�t�2�K�T�H�Q�- �Q

�p���H�Q�` �/�2�b�b�2 �+���K�T�Q �b�2�`�B�� �e�- �[�m�2 �û �Q �M�9�K�2�`�Q �/�2 �B�/�2�M�i�B�}�+���Ï�½�Q �/�Q �T�`�Q�i�Q�+�Q�H�Q �h�*�S

�2�b�T�2�+�B�}�+���/�Q �T�2�H�� �A���L�� �U�A�M�i�2�`�M�2�i ���b�b�B�;�M�2�/ �L�m�K�#�2�`�b ���m�i�?�Q�`�B�i�v�V�X

�Ç �h���K���M�?�Q �/�Q �*���#�2�Ï���H�?�Q ���>�, �*���K�T�Q �/�2 �3 �#�B�i�b �[�m�2 �2�b�T�2�+�B�}�+�� �Q �i���K���M�?�Q

�/�Q �+���#�2�Ï���H�?�Q ���>�X

�Ç �_�2�b�2�`�p���/�Q�, �*���K�T�Q �/�2 �R�e �#�B�i�b �`�2�b�2�`�p���/�Q�b �T���`�� �m�b�Q �7�m�i�m�`�Q�X �.�2�p�2 �b�2�` �b�2�K�T�`�2

�x�2�`�Q�X

�Ç �P�M�/�B�+�2 �/�2 �S���`�•�K�2�i�`�Q�b �/�2 �a�2�;�m�`���M�Ï�� �U�a�2�+�m�`�B�i�v �S��� �̀��K�2�i�2�` �A�M�/�2�t�@

�a�S�A�V�, �*���K�T�Q �/�2 �j�k �#�B�i�b �m�b���/�Q �T�2�H�Q �`�2�+�2�T�i�Q�` �T���`�� �B�/�2�M�i�B�}�+���` �� �[�m���H ���b�b�Q�+�B���Ï�½�Q

�/�2 �b�2�;�m�`���M�Ï�� �U�a���V �Q �T���+�Q�i�2 �T�2�`�i�2�M�+�2�X �1�b�b�2 �+�Q�M�+�2�B�i�Q �û �/�B�b�+�m�i�B�/�Q �2�K �/�2�i���H�?�2�b

�M�� �a�2�Ï�½�Q �k�X�R�X�R�X�k�X

�Ç �L�9�K�2�`�Q �/�2 �a�2�[�m���M�+�B���, �*���K�T�Q �/�2 �j�k �#�B�i�b �[�m�2 �T�Q�b�b�m�B �m�K �+�Q�M�i���/�Q�` �B�M�+�`�2�@

�K�2�M�i���/�Q �� �+���/�� �T���+�Q�i�2 �2�M�p�B���/�Q�- �2�p�B�i���M�/�Q ���i���[�m�2�b �/�2 �`�2�T�2�i�B�Ï�½�Q�X
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Pr—ximo 
Cabe•alho

Tamanho 
Cab. AH

Reservado

SPI (Security Parameter Index)

Nœmero de Sequ•ncia

ICV (Integrity Check Value)
(vari‡vel)

32 bits

�6�B�;�m�`�� �k�X�k�,�*���#�2�Ï���H�?�Q ���>�X ���/���T�i���/�Q �/�2 �(�e�)�X

�Ç �o���H�Q�` �o�2�`�B�}�+���/�Q�` �/�2 �A�M�i�2�;�`�B�/���/�2 �U�A�*�o�V�, �*���K�T�Q �/�2 �i���K���M�?�Q �p���`�B�€�p�2�H

�[�m�2 �+�Q�M�i�û�K �Q �A�*�o �m�i�B�H�B�x���/�Q �T���`�� �p�2�`�B�}�+���` �� �B�M�i�2�;�`�B�/���/�2 �2 �� ���m�i�2�M�i�B�+�B�/���/�2 �/�Q

�/���i���;�`���K���X �.�2�p�2 �b�2�` �K�9�H�i�B�T�H�Q �/�2 �j�k �#�B�i�b�X

�L�Q �T�`�Q�i�Q�+�Q�H�Q �1�a�S�- �Q�b �b�2�`�p�B�Ï�Q�b �/�2 �B�M�i�2�;�`�B�/���/�2 �2 ���m�i�2�M�i�B�+���Ï�½�Q �b�½�Q �`�2���H�B�x���/�Q�b �/�2

�7�Q�`�K�� �b�2�K�2�H�?���M�i�2 ���Q ���>�X �L�Q �2�M�i���M�i�Q�- �Q �+�€�H�+�m�H�Q �/�Q �`�2�b�m�K�Q �+�`�B�T�i�Q�;�`�€�}�+�Q �û �7�2�B�i�Q ���T�2�M���b

�b�Q�#�`�2 �� �+���`�;�� �9�i�B�H �/�Q �/���i���;�`���K�� �i�`���M�b�K�B�i�B�/�Q�X �o���H�2 �`�2�b�b���H�i���` �[�m�2 �2�b�b�2�b �b�2�`�p�B�Ï�Q�b �b�½�Q

�Q�T�+�B�Q�M���B�b�- �p�B�b�i�Q �[�m�2 �Q �1�a�S �T�Q�/�2 �b�2�` �m�i�B�H�B�x���/�Q �b�2�K �Q �+���K�T�Q �A�*�o�X

�*�Q�K�Q �K�2�M�+�B�Q�M���/�Q ���M�i�2�`�B�Q�`�K�2�M�i�2�- �Q �/�B�7�2�`�2�M�+�B���H �/�Q �T�`�Q�i�Q�+�Q�H�Q �1�a�S �û �Q �b�m�T�Q�`�i�2 �¨

�+�Q�M�}�/�2�M�+�B���H�B�/���/�2�X �S���`�� �7�Q�`�M�2�+�2�` �2�b�b�2 �b�2�`�p�B�Ï�Q�- �m�i�B�H�B�x���@�b�2 �m�K�� �+�?���p�2 �/�2 �+�`�B�T�i�Q�;�`���}��

�+�Q�M�?�2�+�B�/�� �T�2�H���b �/�m���b �T���`�i�2�b �T���`�� �� ���T�H�B�+���Ï�½�Q �/�2 ���H�;�Q�`�B�i�K�Q�b �+�`�B�T�i�Q�;�`�€�}�+�Q�b�- �+�Q�K�Q ���1�a

�U���/�p���M�+�2�/ �1�M�+�`�v�T�i�B�Q�M �a�i���M�/��� �̀/�V �Q�m �.�1�a �U�.���i�� �1�M�+�`�v�T�i�B�Q�M �a�i���M�/��� �̀/�V�- �b�Q�#�`�2 �� �+���`�;��

�9�i�B�H �/�Q �/���i���;�`���K�� �A�S�X �.�2�b�b�� �7�Q�`�K���- ���T�2�M���b �Q �i�`���M�b�K�B�b�b�Q�` �2 �Q �`�2�+�2�T�i�Q�` �b�½�Q �+���T���x�2�b

�/�2 �i�2�` ���+�2�b�b�Q ���Q �+�Q�M�i�2�9�/�Q �/�� �K�2�M�b���;�2�K�- �;���`���M�i�B�M�/�Q �� �+�Q�M�}�/�2�M�+�B���H�B�/���/�2�X

�.�B�7�2�`�2�M�i�2�K�2�M�i�2 �/�Q ���>�- �[�m�2 �2�K�T�`�2�;�� ���T�2�M���b �m�K �+���#�2�Ï���H�?�Q �T�`�2�+�2�/�2�M�/�Q �� �+���`�;�� �9�i�B�H

�/�Q �/���i���;�`���K���- �Q �1�a�S �T�Q�b�b�m�B �m�K �+���#�2�Ï���H�?�Q �2 �m�K�i� �̀��B�H�2�`�- �`�2�T�`�2�b�2�M�i���/�Q�b �M�� �6�B�;�m�`��

�k�X�j�- �2�M�p�Q�H�p�2�M�/�Q �� �+���`�;�� �9�i�B�H �/�Q �/���i���;�`���K�� �A�S�X ���M���H�B�b���M�/�Q �� �_�6�* �9�j�y�j �(�3�)�- �+�Q�M�+�H�m�B�@�b�2
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          Enchimento
         (0-255 bytes) Tamanho 

Enchim.
Pr—ximo 

Cabe•alho

SPI (Security Parameter Index)

Nœmero de Sequ•ncia

Carga œtil Protegida
(vari‡vel)

Cabe•alho

Trailer

32 bits

�U���V �a�2�K �Q �+���K�T�Q �A�*�o�X

          Enchimento
         (0-255 bytes) Tamanho 

Enchim.
Pr—ximo 

Cabe•alho

32 bits

ICV (Integrity Check Value)
(vari‡vel)

SPI (Security Parameter Index)

Nœmero de Sequ•ncia

Carga œtil Protegida
(vari‡vel)

�U�#�V �*�Q�K �Q �+���K�T�Q �A�*�o�X

�6�B�;�m�`�� �k�X�j�,�*���#�2�Ï���H�?�Q�b �1�a�S�X ���/���T�i���/�Q �/�2 �(�e�)�X

�[�m�2 �Q�b �+���K�T�Q�b �a�S�A �2 �L�9�K�2�`�Q �/�2 �a�2�[�m���M�+�B�� �/�Q �+���#�2�Ï���H�?�Q �1�a�S �b�½�Q ���M�€�H�Q�;�Q�b ���Q�b �/�Q

���> ���T�`�2�b�2�M�i���/�Q�b ���M�i�2�`�B�Q�`�K�2�M�i�2�X �S�Q�`�û�K�- �Q�b �+���K�T�Q�b �H�B�b�i���/�Q�b �� �b�2�;�m�B�` �b�½�Q �/�B�7�2�`�2�M�i�2�b�X

�Ç �1�M�+�?�B�K�2�M�i�Q�, �*���K�T�Q �/�2 �i���K���M�?�Q �p���`�B�€�p�2�H �U�/�2 �y �� �k�8�8 �#�v�i�2�b�V �[�m�2 �b�2�`�p�2 �T���`��

�T�2�`�K�B�i�B�` �� �m�i�B�H�B�x���Ï�½�Q �/�2 ���H�;�Q�`�B�i�K�Q�b �/�2 �+�`�B�T�i�Q�;�`���}�� �2�K �#�H�Q�+�Q�b�- �T�`�2�2�M�+�?�2�M�/�Q �Q�b

�/���/�Q�b �/�Q �/���i���;�`���K�� �T���`�� �[�m�2 �b�2�D���K �K�9�H�i�B�T�H�Q�b �/�Q �i���K���M�?�Q �/�2 �#�H�Q�+�Q �/�2�}�M�B�/�Q

�T�2�H�Q ���H�;�Q�`�B�i�K�Q �+�`�B�T�i�Q�;�`�€�}�+�Q�X

�Ç �h���K���M�?�Q �/�Q �1�M�+�?�B�K�2�M�i�Q�, �*���K�T�Q �/�2 �3 �#�B�i�b �[�m�2 �B�M�/�B�+�� �Q �i���K���M�?�Q �/�Q �2�M�@

�+�?�B�K�2�M�i�Q�X

�Ç �S�`�¦�t�B�K�Q �*���#�2�Ï���H�?�Q�, �J�2�b�K�Q �T�`�Q�T�¦�b�B�i�Q �/�Q ���>�- �T�Q�`�û�K �T�2�H�Q �7���i�Q �/�2 �2�b�i���`

�/�2�T�Q�B�b �/�� �+���`�;�� �9�i�B�H�- �2�H�2 ���T�Q�M�i�� �T���`�� �i�`�€�b�X

�Ç �o���H�Q�` �o�2�`�B�}�+���/�Q�` �/�2 �A�M�i�2�;�`�B�/���/�2 �U�A�*�o�V�, �a�2�K�2�H�?���M�i�2 ���Q ���>�- �T�Q�`�û�K �Q

�+�€�H�+�m�H�Q �/�Q �`�2�b�m�K�Q �+�`�B�T�i�Q�;�`�€�}�+�Q �û �7�2�B�i�Q ���T�2�M���b �b�Q�#�`�2 �� �+���`�;�� �9�i�B�H �/�Q �/���i���;�`���K��

�i�`���M�b�K�B�i�B�/�Q�X

�*�Q�K�Q �� �T�`�B�M�+�B�T���H �m�i�B�H�B�x���Ï�½�Q �/�Q �A�S�b�2�+ �û �� �+�`�B���Ï�½�Q �/�Q �o�S�L�b�- �M�� �[�m���H �� �+�Q�M�}�/�2�M�+�B���@

�H�B�/���/�2 �û �m�K �7���i�Q�` �+�`�Q�i�B�+�Q�- �Q ���> ���+���#�Q�m �b�2 �i�Q�`�M���M�/�Q �T�Q�m�+�Q �m�b���/�Q �2 �Q�#�b�Q�H�2�i�Q �(�8�- �N�)�X ��

�h���#�2�H�� �k�X�k �`�2�b�m�K�2 �Q�b �b�2�`�p�B�Ï�Q�b �/�2 �b�2�;�m�`���M�Ï�� �[�m�2 �T�Q�/�2�K �b�2�` �Q�7�2�`�2�+�B�/�Q�b �T�2�H�Q�b �T�`�Q�i�Q�+�Q�H�Q�b

���T�`�2�b�2�M�i���/�Q�b�X

�R�y



�h���#�2�H�� �k�X�k�,�a�2�`�p�B�Ï�Q�b �/�2 �b�2�;�m�`���M�Ï�� �7�Q�`�M�2�+�B�/�Q�b �T�2�H�Q�b �T�`�Q�i�Q�+�Q�H�Q�b �/�Q �A�S�b�2�+�X ���/���T�i���/�Q �/�2

�(�N�)�X

�a�2�`�p�B�Ï�Q ���> �1�a�S �U�b�2�K �A�*�o�V�1�a�S �U�+�Q�K �A�*�o�V

�A�M�i�2�;�`�B�/���/�2 ! !

���m�i�2�M�i�B�+���Ï�½�Q ! !

�*�Q�M�}�/�2�M�+�B���H�B�/���/�2 ! !

�S�`�Q�i�2�Ï�½�Q �� ���i���[�m�2�b

�/�2 �`�2�T�2�i�B�Ï�½�Q
! ! !

�k�X�R�X�R�X�k ���b�b�Q�+�B���Ï�ä�2�b �/�2 �a�2�;�m�`���M�Ï��

�P �A�S�b�2�+ �T�Q�/�2 �b�2�` �m�i�B�H�B�x���/�Q �2�M�i�`�2 �T���`�2�b �/�2 �K�€�[�m�B�M���b�- �T���`�2�b �/�2�;���i�2�r���v�b�Q�m �2�M�i�`�2

�m�K�;���i�2�r���v�2 �m�K�� �K�€�[�m�B�M���X �S�Q�`�û�K�- ���M�i�2�b �/�2 �B�M�B�+�B���` �� �i�`�Q�+�� �/�2 �/���i���;�`���K���b �A�S�b�2�+�- ��

�7�Q�M�i�2 �2 �Q �/�2�b�i�B�M�Q �/�2�p�2�K �+�Q�M�?�2�+�2�` ���H�;�m�K���b �B�M�7�Q�`�K���Ï�ä�2�b�- �+�Q�K�Q ���b �+�?���p�2�b �2 �Q�b ���H�;�Q�`�B�i�@

�K�Q�b �[�m�2 �b�½�Q �m�i�B�H�B�x���/�Q�b �T���`�� �7�Q�`�M�2�+�2�` �B�M�i�2�;�`�B�/���/�2�- ���m�i�2�M�i�B�+���Ï�½�Q �2 �+�Q�M�}�/�2�M�+�B���H�B�/���/�2

�¨ �+�Q�K�m�M�B�+���Ï�½�Q�X �1�b�b���b �B�M�7�Q�`�K���Ï�ä�2�b �b�½�Q �2�b�T�2�+�B�}�+���/���b �T�2�H���b ���b�b�Q�+�B���Ï�ä�2�b �/�2 �b�2�;�m�`���M�Ï��
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�6�B�;�m�`�� �k�X�e�,�J���T�2���K�2�M�i�Q �/�2 �`�2�/�2�b �p�B�`�i�m���B�b �2�K �m�K �b�m�#�b�i�`���i�Q �7�Q�b�B�+�Q�X ���/���T�i���/�Q

�/�2 �(�R�R�)�X

�� �6�B�;�m�`�� �k�X�e �K�Q�b�i�`�� �m�K �2�t�2�K�T�H�Q �#�€�b�B�+�Q �/�2 �K���T�2���K�2�M�i�Q�X �L�2�H���- �m�K �/�2�i�2�`�K�B�M���/�Q

�b�m�#�b�i�`���i�Q �7�Q�b�B�+�Q �+�Q�K �+���T���+�B�/���/�2�b �/�2�}�M�B�/���b �`�2�+�2�#�2 �i�`���b �`�2�[�m�B�b�B�Ï�ä�2�b �/�2 �`�2�/�2�b �p�B�`�i�m���B�b

�+�Q�K �b�m���b �`�2�b�T�2�+�i�B�p���b �/�2�K���M�/���b�X �l�i�B�H�B�x���M�/�Q ���H�;�m�K ���H�;�Q�`�B�i�K�Q �/�2 �o�L�1�- ���b �`�2�[�m�B�b�B�Ï�ä�2�b

�R �2 �k �b�½�Q �K���T�2���/���b �M�Q �b�m�#�b�i�`���i�Q�X �S�Q�`�û�K�- �� �`�2�[�m�B�b�B�Ï�½�Q �j ���T�`�2�b�2�M�i�� �/�2�K���M�/���b �[�m�2

�M�½�Q �T�Q�/�2�K �b�2�` ���i�2�M�/�B�/���b �T�Q�` �2�b�b�2 ���H�;�Q�`�B�i�K�Q �2�- �T�Q�`�i���M�i�Q�- �û �`�2�+�m�b���/���X

�k�X�k�X�k �a�2�T���`���Ï�½�Q �/�2 �*���K�B�M�?�Q�b

�_�2�b�i�`�B�M�;�B�` �+���/�� �2�M�H���+�2 �p�B�`�i�m���H �� ���T�2�M���b �m�K �+���K�B�M�?�Q �M�Q �b�m�#�b�i�`���i�Q �7�Q�b�B�+�Q �7���x �+�Q�K

�[�m�2 �� �2�i���T�� �/�2 �K���T�2���K�2�M�i�Q �/�2 �2�M�H���+�2�b �p�B�`�i�m���B�b �b�2�D�� �+�Q�K�T�m�i���+�B�Q�M���H�K�2�M�i�2 �B�M�i�`���i�€�p�2�H

�U�L�S�@�/�B�7�Q�+�B�H�V �(�R�R�)�X �*�Q�K �B�b�b�Q�- �u�m�2�i ���H�X�(�R�R�) �T�`�Q�T�ä�2�K �b�Q�H�m�Ï�ä�2�b �T���`�� �T�`�Q�K�Q�p�2�` �m�K��
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�6�B�;�m�`�� �k�X�d�,�o���M�i���;�2�M�b �/�� �b�2�T���`���Ï�½�Q �/�2 �+���K�B�M�?�Q�b�X ���/���T�i���/�Q �/�2 �(�R�R�)�X

�~�2�t�B�#�B�H�B�x���Ï�½�Q �M�Q �b�m�#�b�i�`���i�Q �7�Q�b�B�+�Q�- �� �}�K �/�2 �T�2�`�K�B�i�B�` ���H�;�Q�`�B�i�K�Q�b �/�2 �K���T�2���K�2�M�i�Q �K���B�b

�b�B�K�T�H�2�b �2 �m�K�� �m�i�B�H�B�x���Ï�½�Q �K���B�b �2�}�+�B�2�M�i�2 �/�Q�b �`�2�+�m�`�b�Q�b�X

�l�K�� �/���b �T�`�Q�T�Q�b�i���b �û �� �b�2�T���`���Ï�½�Q �/�2 �+���K�B�M�?�Q�b �U�T���i�? �b�T�H�B�i�i�B�M�;�V�- �M�� �[�m���H �2�M�H���+�2�b

�p�B�`�i�m���B�b �T�Q�/�2�K �b�2�` �7�`���;�K�2�M�i���/�Q�b �T�Q�` �K�9�H�i�B�T�H�Q�b �+���K�B�M�?�Q�b �/�Q �b�m�#�b�i�`���i�Q �7�Q�b�B�+�Q�X �.�2�b�b��

�7�Q�`�K���- �`�2�/�m�x�@�b�2 �Q �T�`�Q�#�H�2�K�� �Q�`�B�;�B�M���H ���Q �T�`�Q�#�H�2�K�� �/�2 �~�m�t�Q �2�K �`�2�/�2�b �T���`�� �K�9�H�i�B�T�H�Q�b

�T�`�Q�/�m�i�Q�b �U�K�m�H�i�B�+�Q�K�K�Q�/�B�i�v �~�Q�r �T� �̀Q�#�H�2�K�V �(�R�k�)�- �[�m�2 �T�Q�/�2 �b�2�` �`�2�b�Q�H�p�B�/�Q �2�K �i�2�K�T�Q

�T�Q�H�B�M�Q�K�B���H �(�R�R�)�X �L�Q �2�t�2�K�T�H�Q ���M�i�2�`�B�Q�` �U�6�B�;�m�`�� �k�X�e�V�- �� �i�2�`�+�2�B�`�� �`�2�[�m�B�b�B�Ï�½�Q �û �`�2�+�m�b���/��

�/�2�p�B�/�Q �� �7���H�i�� �/�2 �`�2�+�m�`�b�Q�b�X �L�Q �2�M�i���M�i�Q�- ���b�b�m�K�B�M�/�Q �b�m�T�Q�`�i�2 �¨ �b�2�T���`���Ï�½�Q �/�2 �+���K�B�M�?�Q�b�-

�� �`�2�[�m�B�b�B�Ï�½�Q �û ���+�2�B�i���- �+�Q�M�7�Q�`�K�2 �T�Q�/�2 �b�2�` �p�2�`�B�}�+���/�Q �M�� �6�B�;�m�`�� �k�X�d�X

�.���/�Q �Q �2�t�T�Q�b�i�Q�- �û �T�Q�b�b�Q�p�2�H ���}�`�K���` �[�m�2 �� �b�2�T���`���Ï�½�Q �/�2 �+���K�B�M�?�Q�b �T�2�`�K�B�i�2 �m�K��

�m�i�B�H�B�x���Ï�½�Q �K���B�b �2�}�+�B�2�M�i�2 �/�� �`�2�/�2�X ���T�`�Q�p�2�B�i���M�/�Q �T�2�[�m�2�M�Q�b �`�2�b�Q�/�m�Q�b �/�2 �#���M�/���- �� �`�2�/�2 �b�2

�i�Q�`�M�� �+���T���x �/�2 ���+�2�B�i���` �K���B�b �`�2�[�m�B�b�B�Ï�ä�2�b �/�2 �`�2�/�2�b �p�B�`�i�m���B�b�X �.�Q �T�Q�M�i�Q �/�2 �p�B�b�i�� �T�`�€�i�B�+�Q�-

�� �`�2�/�2 �T�`�2�+�B�b�� �b�2�` �+���T���x �/�2 �7���x�2�` �`�Q�i�2���K�2�M�i�Q �T�Q�` �K�9�H�i�B�T�H�Q�b �+���K�B�M�?�Q�b �U�K�m�H�i�B�T���i�?�V

�T���`�� �[�m�2 �2�b�b�2 �`�2�+�m�`�b�Q �b�2�D�� �B�K�T�H�2�K�2�M�i���/�Q�X

�R�e



�*���T�Q�i�m�H�Q �j

�h�`���#���H�?�Q�b �_�2�H���+�B�Q�M���/�Q�b

�1�b�i�2 �+���T�Q�i�m�H�Q ���T�`�2�b�2�M�i�� �i�`���#���H�?�Q�b �[�m�2 �T�Q�b�b�m�2�K �`�2�H���Ï�½�Q �+�Q�K �Q �T�`�Q�D�2�i�Q �/�2�b�2�M�p�Q�H�@

�p�B�/�Q�X �ú �/�B�p�B�/�B�/�Q �2�K �/�m���b �b�2�Ï�ä�2�b�- �� �T�`�B�K�2�B�`�� �+�Q�K �i�`���#���H�?�Q�b �`�2�H���+�B�Q�M���/�Q�b �¨ ���M�€�H�B�b�2

�/�� �b�Q�#�`�2�+���`�;�� �/�Q �A�S�b�2�+ �2 �� �b�2�;�m�M�/�� �+�Q�K �i�`���#���H�?�Q�b �/�2 �K���T�2���K�2�M�i�Q �/�2 �`�2�/�2�b �p�B�`�i�m���B�b

�[�m�2 �+�Q�M�b�B�/�2�`���K �T�`�Q�T�`�B�2�/���/�2�b �/�2 �b�2�;�m�`���M�Ï���X

�j�X�R �a�Q�#�`�2�+���`�;�� �/�Q �A�S�b�2�+

�1�K �(�9�)�- �s�2�M���F�B�b�2�i ���H�X���T�`�2�b�2�M�i���K �m�K�� ���p���H�B���Ï�½�Q �/�� �b�Q�#�`�2�+���`�;�� �/�Q �A�S�b�2�+ �T���`��

�/�B�b�+�m�i�B�` �b�m�� �p�B���#�B�H�B�/���/�2 �2�K �/�B�b�T�Q�b�B�i�B�p�Q�b �T�Q�`�i�€�i�2�B�b�X �L�2�b�b�2 �i�`���#���H�?�Q�- �b�½�Q ���M���H�B�b���/���b

���b �b�Q�#�`�2�+���`�;���b �/�Q �A�S�b�2�+�- �2�K �i�2�`�K�Q�b �/�2 �T�`�Q�+�2�b�b���K�2�M�i�Q �2 �+�Q�M�b�m�K�Q �/�2 �#���M�/���- �m�i�B�@

�H�B�x���M�/�Q �m�K�� �b�û�`�B�2 �/�2 ���H�;�Q�`�B�i�K�Q�b �+�`�B�T�i�Q�;�`�€�}�+�Q�b�- �+�Q�K�Q �.�1�a�- ���1�a�- �>�J���*�@�J�.�8 �2

�>�J���*�@�a�>���@�R�X �� ���M�€�H�B�b�2�- �7�2�B�i�� �/�2 �K���M�2�B�`�� �i�2�¦�`�B�+���- �[�m���M�i�B�}�+�� �Q �M�9�K�2�`�Q �/�2 �Q�T�2�`���@

�Ï�ä�2�b �#�€�b�B�+���b �M�2�+�2�b�b�€�`�B���b �T���`�� �2�t�2�+�m�Ï�½�Q �/�2 �+���/�� ���H�;�Q�`�B�i�K�Q �2 �Q �2�b�T���Ï�Q �Q�+�m�T���/�Q �T�2�H�Q�b

�+���K�T�Q�b �2�t�i�`���b �/�2 �b�2�;�m�`���M�Ï�� �B�M�b�2�`�B�/�Q�b�X �*�Q�K �B�b�b�Q�- �`�2���H�B�x���K�@�b�2 �b�B�K�m�H���Ï�ä�2�b �2 �+�Q�M�+�H�m�B�@�b�2

�[�m�2 �� �b�Q�#�`�2�+���`�;�� �B�K�T�Q�b�i�� �T�2�H�Q �A�S�b�2�+ �m�b���M�/�Q �2�b�[�m�2�K���b �/�2 �b�2�;�m�`���M�Ï�� �K���B�b �+�Q�K�T�H�2�t�Q�b�-

�+�Q�K�Q �j�.�1�a �2 ���1�a �+�Q�K �+�?���p�2�b �/�2 �R�N�k �Q�m �k�8�e �#�B�i�b�- �û �+�Q�M�b�B�/�2�`�€�p�2�H �T���`�� �Q�b �/�B�b�T�Q�b�B�@

�i�B�p�Q�b �K�¦�p�2�B�b �K�Q�/�2�H���/�Q�b�X ���/�B�+�B�Q�M���M�/�Q �b�2�`�p�B�Ï�Q�b �/�2 ���m�i�2�M�i�B�+���Ï�½�Q �2 �B�M�i�2�;�`�B�/���/�2 �+�Q�K

�>�J���*�@�J�.�8 �Q�m �>�J���*�@�a�>���@�R�- �2�b�b�� �b�Q�#�`�2�+���`�;�� ���m�K�2�M�i���X

�1�K �(�R�j�)�- �_�Q�M���M�2�i ���H�X�i���K�#�û�K ���M���H�B�b���K �Q�b �B�K�T���+�i�Q�b �/�2 �T�`�Q�+�2�b�b���K�2�M�i�Q �2 �+�Q�M�b�m�K�Q

�/�2 �#���M�/�� �+���m�b���/�Q�b �T�2�H�Q �m�b�Q �/�Q �A�S�b�2�+�X �L�Q �2�M�i���M�i�Q�- �Q �2�b�i�m�/�Q �û �`�2���H�B�x���/�Q �/�2 �7�Q�`�K��

�2�t�T�2�`�B�K�2�M�i���H �2 �b�½�Q �+�Q�M�b�B�/�2�`���/�Q�b ���T�2�M���b �Q�b ���H�;�Q�`�B�i�K�Q�b ���1�a �2 �>�J���*�@�J�.�8�X �P�b

�R�d



�`�2�b�m�H�i���/�Q�b �`�2�p�2�H���K �� �K�2�b�K�� �+�Q�M�+�H�m�b�½�Q�- �B�M�/�B�+���M�/�Q �[�m�2 �� �b�Q�#�`�2�+���`�;�� �B�K�T�Q�b�i�� �T�2�H�Q

�m�b�Q �/�Q �A�S�b�2�+ �M�½�Q �û �/�2�b�T�`�2�x�Q�p�2�H�X

�j�X�k �J���T�2���K�2�M�i�Q �/�2 �_�2�/�2�b �o�B�`�i�m���B�b �a�2�;�m�`���b

�6�B�b�+�?�2�`�2�i ���H�X�(�R�y�) �+�Q�M�i�2�t�i�m���H�B�x���K �� �B�K�T�Q�`�i�•�M�+�B�� �/�� �p�B�`�i�m���H�B�x���Ï�½�Q �/�2 �`�2�/�2�b �T���`��

�b�m�T�2�`���` ���b �H�B�K�B�i���Ï�ä�2�b �/�� �A�M�i�2�`�M�2�i ���i�m���H �2 ���}�`�K���K �[�m�2 �� ���T�H�B�+���Ï�½�Q �/�2�b�b�� �i�2�+�M�Q�H�Q�;�B��

�/�2�T�2�M�/�2 �/�2 ���H�;�Q�`�B�i�K�Q�b �/�2 �o�L�1�X �*�Q�K �B�b�b�Q�- �û �`�2���H�B�x���/�� �m�K�� �2�t�i�2�M�b�� ���M�€�H�B�b�2 �T���`��

�2�t�T�Q�` �Q �2�b�i���/�Q ���i�m���H �/���b �T�2�b�[�m�B�b���b �`�2�H���+�B�Q�M���/���b �¨ �o�L�1�X �.�B�7�2�`�2�M�i�2�b �p���`�B���M�i�2�b�- �2�b�i�`���@

�i�û�;�B���b�- �K�û�i�`�B�+���b �2 �T���`�•�K�2�i�`�Q�b �m�i�B�H�B�x���/�Q�b �T�2�H�Q�b ���H�;�Q�`�B�i�K�Q�b �/�2 �o�L�1 �b�½�Q �+�Q�M�b�B�/�2�`���/�Q�b

�M�Q �2�b�i�m�/�Q�X ���b�b�B�K�- �#���b�2���/�Q �2�K �m�K �2�b�[�m�2�K�� �/�2 �+�H���b�b�B�}�+���Ï�½�Q �/�2 ���H�;�Q�`�B�i�K�Q�b �T�`�Q�T�Q�b�i�Q

�T�2�H�Q�b ���m�i�Q�`�2�b�- �û ���T�`�2�b�2�M�i���/�� �m�K�� �i���t�Q�M�Q�K�B�� �/���b ���i�m���B�b ���#�Q�`�/���;�2�M�b �T���`�� �Q �T�`�Q�#�H�2�K��

�/�2 �o�L�1�- �#�2�K �+�Q�K�Q �T�`�Q�T�Q�b�i���b �T���`�� �Q ���p���M�Ï�Q �/�� �€�`�2���X �1�b�b���b �T�`�Q�T�Q�b�i���b �b�½�Q �/�B�p�B�/�B�/���b

�2�K �i�`���b �;�`�m�T�Q�b�, �2�H���#�Q�`���Ï�½�Q �/�2 ���H�;�Q�`�B�i�K�Q�b �/�B�b�i�`�B�#�m�Q�/�Q�b�- �Q�i�B�K�B�x���Ï�½�Q �/�2 �M�Q�p�Q�b �Q�#�D�2�@

�i�B�p�Q�b �2 �+�`�B���Ï�½�Q �/�2 ���H�;�Q�`�B�i�K�Q�b �T���`�� ���K�#�B�2�M�i�2�b �/�2 �`�2�/�2�b �2�b�T�2�+�Q�}�+�Q�b�X ���Q �/�2�i���H�?���` ���b

�T�`�Q�T�Q�b�i���b �`�2�H���+�B�Q�M���/���b �¨ �Q�i�B�K�B�x���Ï�½�Q �/�2 �M�Q�p�Q�b �Q�#�D�2�i�B�p�Q�b�- �û �/�2�b�i���+���/�� �� �B�K�T�Q�`�i�•�M�+�B��
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�a�m�M �û �+���T�i�m�`���/�Q �2 �M�Q�i���@�b�2 �[�m�2 �b�m�� �+���`�;�� �9�i�B�H �i�2�K �R�3�y �#�v�i�2�b�X ���b�b�B�K�- �+�Q�M�+�H�m�B�@�b�2 �[�m�2
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�6�B�;�m�`�� �8�X�d�,�1�t�T�2�`�B�K�2�M�i�Q �T���`�� ���p���H�B���Ï�½�Q �/�� �b�Q�#�`�2�+���`�;�� �/�2 �#���M�/�� �+�Q�K �A�S�b�2�+�X

�� �b�Q�#�`�2�+���`�;�� �B�M�i�`�Q�/�m�x�B�/�� �û �/�2 �3�y �#�v�i�2�b�X �o���H�2 �/�2�b�i���+���` �[�m�2 �2�b�b�2�b �T���b�b�Q�b �T�Q�/�2�K �b�2�`

�`�2�T�`�Q�/�m�x�B�/�Q�b �m�i�B�H�B�x���M�/�Q �� �T�H���i���7�Q�`�K�� �p�B�`�i�m���H �/�B�b�T�Q�M�B�#�B�H�B�x���/���X

�S���`�� �D�m�b�i�B�}�+���` �� ���M�€�H�B�b�2 ���+�B�K���- �m�i�B�H�B�x���K�@�b�2 �Q�b �+�Q�M�+�2�B�i�Q�b �i�2�¦�`�B�+�Q�b ���T�`�2�b�2�M�i���/�Q�b �M��

�a�2�Ï�½�Q �k�X�R�X�R �T���`�� �2�H���#�Q�`���` �� �6�B�;�m�`�� �8�X�3�X �1�b�b�� �}�;�m�`�� �`�2�T�`�2�b�2�M�i�� �m�K �/���i���;�`���K�� �l�.�S

�/�2 �R�y�y �#�v�i�2�b ���T�¦�b �`�2�+�2�#�2�` �Q �+���#�2�Ï���H�?�Q �A�S �2 �b�2�` �2�M�+���T�b�m�H���/�Q �T�2�H�Q �T�`�Q�i�Q�+�Q�H�Q �1�a�S �/�Q

�A�S�b�2�+ �+�Q�K ���b �+�Q�M�}�;�m�`���Ï�ä�2�b �/�2�b�+�`�B�i���b ���M�i�2�`�B�Q�`�K�2�M�i�2�X �a�2�m�b �+���K�T�Q�b �+�Q�K �Q�b �`�2�b�T�2�+�i�B�p�Q�b

�i���K���M�?�Q�b �b�½�Q ���T�`�2�b�2�M�i���/�Q�b �� �b�2�;�m�B�`�X

�Ç �*���#�2�Ï���H�?�Q �1�a�S �U�>�1�a�S�V�, �3 �#�v�i�2�b�X

�Ç �*���#�2�Ï���H�?�Q �A�S �Q�`�B�;�B�M���H�- �b�2�K �Q�T�Ï�ä�2�b �U�>�A�S�V�, �k�y �#�v�i�2�b�X

�Ç �*���#�2�Ï���H�?�Q �l�.�S �U�>�l�.�S �V�, �3 �#�v�i�2�b�X

�Ç �*���`�;�� �9�i�B�H �U�S�H�V �2 �o�2�i�Q�` �/�2 �A�M�B�+�B���H�B�x���Ï�½�Q �U�A�o�V�, �R�y�y �Y �R�e �#�v�i�2�b�X

�Ç �1�M�+�?�B�K�2�M�i�Q�, �R�9 �#�v�i�2�b�X

�Ç �h� �̀��B�H�2�`�1�a�S �U�h�̀ �1�a�S�V�, �k �#�v�i�2�b�X

�Ç �A�M�i�2�;�`�B�i�v �*�?�2�+�F �o���H�m�2�>�J���*�@�a�>���@�R �U�A�*�o�>�J���*�@�a�>���@�R�V�, �R�k �#�v�i�2�b�X

�� �m�i�B�H�B�x���Ï�½�Q �/�Q �o�2�i�Q�` �/�2 �B�M�B�+�B���H�B�x���Ï�½�Q �U�A�M�B�i�B���H�B�x���i�B�Q�M �o�2�+�i�Q�`�@ �A�o�V �2 �Q �i���K���M�?�Q �/�Q

�2�M�+�?�B�K�2�M�i�Q �b�½�Q �/�2�T�2�M�/�2�M�i�2�b �/�Q ���H�;�Q�`�B�i�K�Q �+�`�B�T�i�Q�;�`�€�}�+�Q �m�i�B�H�B�x���/�Q�X �L�Q �+���b�Q �/�Q ���1�a�@

�*�"�*�- �Q �A�o �û �M�2�+�2�b�b�€�`�B�Q �2 �i�2�K �R�e �#�v�i�2�b �(�k�e�)�X �P �1�M�+�?�B�K�2�M�i�Q �û �+���H�+�m�H���/�Q �/�2 �7�Q�`�K��

�[�m�2 �Q �i���K���M�?�Q �/�Q�b �/���/�Q�b �+�`�B�T�i�Q�;�`���7���/�Q�b �b�2�D���K �K�9�H�i�B�T�H�Q�b �/�Q �i���K���M�?�Q �/�Q �#�H�Q�+�Q �U�"�H�V�-

�j�3



Cab.
ESP

œtil Vetor de 
Inicializa•‹o

Enchimento

Pr—ximo 
Cabe•alho

Tamanho 
Enchim.

Cabe•alho
IP

Cab.
UDP

CargaEnchim. ÉICV

8B20B8B16B100B16B12B

�6�B�;�m�`�� �8�X�3�,�.���i���;�`���K�� �l�.�S ���T�¦�b �2�M�+���T�b�m�H���K�2�M�i�Q �1�a�S�X

�[�m�2 �M�Q �+���b�Q �û �R�e �#�v�i�2�b �i���K�#�û�K�X �� �1�[�m���Ï�½�Q �8�X�R �K�Q�b�i�`�� �� �2�t�T�`�2�b�b�½�Q �;�2�M�û�`�B�+�� �T���`�� �Q

�+�€�H�+�m�H�Q �/�Q �2�M�+�?�B�K�2�M�i�Q �+�Q�K �Q�b �T���`�•�K�2�i�`�Q�b �m�i�B�H�B�x���/�Q�b�,
!

P l + HUDP + HIP + T rESP

Bl

"
! Bl " (P l + HUDP + HIP + T rESP ). �U�8�X�R�V

�P�b �/�2�K���B�b �+���K�T�Q�b �[�m�2 �+�Q�K�T�ä�2 �Q �/���i���;�`���K�� �b�½�Q �}�t�Q�b �2 �/�2 �B�M�i�2�`�T�`�2�i���Ï�½�Q �/�B�`�2�i���X

�h�`�Q�+���M�/�Q �Q �+���#�2�Ï���H�?�Q �l�.�S �U�>�l�.�S �- �3 �#�v�i�2�b�V �T�2�H�Q �+���#�2�Ï���H�?�Q �h�*�S �U�>�h�*�S�- �k�y �#�v�i�2�b�V

�T���`�� �T�Q�b�b�B�#�B�H�B�i���` �� �+�Q�K�T���`���Ï�½�Q �+�Q�K �Q �K�Q�/�2�H�Q �i�2�¦�`�B�+�Q �2 ���/�B�+�B�Q�M���M�/�Q �Q�b �/�2�K���B�b �+���K�T�Q�b

�/�Q �T�`�Q�i�Q�+�Q�H�Q �1�a�S �2 �Q �M�Q�p�Q �+���#�2�Ï���H�?�Q �A�S �T���`�� �Q �i�m�M�2�H���K�2�M�i�Q�- �Q�#�i�û�K�@�b�2 �� �1�[�m���Ï�½�Q

�8�X�k�,
!

P l + HT CP + HIP + T rESP

Bl

"
! Bl + HESP + HIP + ICVHMAC ! SHA ! 1 + IV. �U�8�X�k�V

�1�b�b�� �2�[�m���Ï�½�Q �+���H�+�m�H�� �Q �i���K���M�?�Q �}�M���H �/�2 �m�K �T���+�Q�i�2 �A�S ���T�¦�b �b�2�` �+�`�B�T�i�Q�;�`���7���/�Q �2

���m�i�2�M�i�B�+���/�Q �T�2�H�Q �T�`�Q�i�Q�+�Q�H�Q �1�a�S �M�Q �K�Q�/�Q �i�9�M�2�H�- �m�i�B�H�B�x���M�/�Q �� �+�Q�K�#�B�M���Ï�½�Q �/�2 ���H�;�Q�@

�`�B�i�K�Q�b ���1�a �2 �>�J���*�@�a�>���@�R�X �P �K�Q�/�2�H�Q �i�2�¦�`�B�+�Q �/�2 �s�2�M���F�B�b�2�i ���H�X�(�9�) �K�Q�b�i�`�� �m�K��

�2�t�T�`�2�b�b�½�Q �#���b�i���M�i�2 �b�B�K�B�H���`�- �/�2�b�+�Q�M�b�B�/�2�`���M�/�Q ���T�2�M���b �Q �p�2�i�Q�` �/�2 �B�M�B�+�B���H�B�x���Ï�½�Q�X �.�2�b�b��

�7�Q�`�K���- �Q �2�t�T�2�`�B�K�2�M�i�Q �`�2���H�B�x���/�Q �T���`�� �K�2�/�B�Ï�½�Q �/�� �b�Q�#�`�2�+���`�;�� �/�2 �#���M�/�� �û �+�Q�M�}�`�K���/�Q

�T�2�H�Q �K�Q�/�2�H�Q �i�2�¦�`�B�+�Q �2�b�i�m�/���/�Q�X
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�U�#�V �a�Q�#�`�2�+���`�;�� �/�2 �#���M�/�� �`�2�H���i�B�p���X

�6�B�;�m�`�� �8�X�N�,�a�Q�#�`�2�+���`�;�� �/�2 �#���M�/���X

�P�b �;�`�€�}�+�Q�b �/�� �6�B�;�m�`�� �8�X�N �7�Q�`���K �;�2�`���/�Q�b �� �T���`�i�B�` �/�� �1�[�m���Ï�½�Q �8�X�k�X �L�2�b�b�� �}�;�m�`�� �Q�b

�2�B�t�Q�b �?�Q�`�B�x�Q�M�i���B�b �`�2�T�`�2�b�2�M�i���K �� �K�2�b�K�� �7���B�t�� �/�2 �J�a�a�b �/�Q�b �2�t�T�2�`�B�K�2�M�i�Q�b �+�Q�M�/�m�x�B�/�Q�b

�T���`�� �K�2�/�B�Ï�½�Q �/�� �b�Q�#�`�2�+���`�;�� �/�2 �T�`�Q�+�2�b�b���K�2�M�i�Q �M�� �a�2�Ï�½�Q �8�X�k�X �P�b �p���H�Q�`�2�b �/�Q �2�B�t�Q

�p�2�`�i�B�+���H �/�Q �;�`�€�}�+�Q �/�� �6�B�;�m�`�� �8�X�N�� �7�Q�`���K �Q�#�i�B�/�Q�b ���i�`���p�û�b �/�� �/�B�7�2�`�2�M�Ï�� �/�Q �`�2�b�m�H�i���/�Q �/��

�1�[�m���Ï�½�Q �8�X�k �2 �/�Q �i���K���M�?�Q �/�2 �m�K �/���i���;�`���K�� �A�S �b�2�K �b�2�;�m�`���M�Ï�� �U�+���`�;�� �9�i�B�H �Y �k�y �#�v�i�2�b

�/�Q �+���#�2�Ï���H�?�Q �h�*�S �Y �k�y �#�v�i�2�b �/�Q �+���#�2�Ï���H�?�Q �A�S�V�- �`�2�p�2�H���M�/�Q �� �b�Q�#�`�2�+���`�;�� ���#�b�Q�H�m�i��

�2�K �#�v�i�2�b �/�2 �m�K �/�2�i�2�`�K�B�M���/�Q �T���+�Q�i�2�X ���b �p���`�B���Ï�ä�2�b �T�`�2�b�2�M�i�2�b �M�Q �;�`�€�}�+�Q �b�2 �/�2�p�2�K ���Q�b

�/�B�7�2�`�2�M�i�2�b �p���H�Q�`�2�b �/�2 �2�M�+�?�B�K�2�M�i�Q �T���`�� �+���/�� �J�a�a �m�i�B�H�B�x���/�Q�- �+�Q�M�7�Q�`�K�2 �� �h���#�2�H�� �8�X�R

�K�Q�b�i�`���X �L�Q �;�`�€�}�+�Q �/�� �6�B�;�m�`�� �8�X�N�#�- �Q �2�B�t�Q �p�2�`�i�B�+���H �`�2�T�`�2�b�2�M�i�� �� �T�Q�`�+�2�M�i���;�2�K �/�2�b�b��

�b�Q�#�`�2�+���`�;�� �2�K �`�2�H���Ï�½�Q ���Q �i���K���M�?�Q �Q�`�B�;�B�M���H �/�Q �T���+�Q�i�2 �A�S�X �.�2�b�b�� �7�Q�`�K���- �+�Q�M�+�H�m�B�@�b�2

�[�m�2�- ���b�b�B�K �+�Q�K�Q �M���b �K�2�/�B�/���b �/�2 �T�`�Q�+�2�b�b���K�2�M�i�Q�- �Q �T�B�Q�` �+���b�Q �/�2 �b�Q�#�`�2�+���`�;�� �/�2 �#���M�/��

�Q�+�Q�`�`�2 �[�m���M�/�Q ���T�2�M���b �T���+�Q�i�2�b �T�2�[�m�2�M�Q�b �i�`���7�2�;���K �M�� �`�2�/�2�X

�9�y



�h���#�2�H�� �8�X�R�,�1�M�+�?�B�K�2�M�i�Q �T���`�� �/�B�7�2�`�2�M�i�2�b �p���H�Q�`�2�b �/�2 �J�a�a�X

�J�a�a �U�#�v�i�2�b�V �1�M�+�?�B�K�2�M�i�Q �U�#�v�i�2�b�V

�3�3 �R�9

�k�R�N �R�R

�j�8�y �3

�9�3�R �8

�e�R�k �k

�d�9�j �R�8

�3�d�9 �R�k

�R�y�y�8 �N

�R�R�j�e �e

�R�k�e�d �j

�R�j�N�3 �y

�9�R



�*���T�Q�i�m�H�Q �e

�J���T�2���K�2�M�i�Q �/�2 �_�2�/�2�b �o�B�`�i�m���B�b

�a�2�;�m�`���b

�1�b�i�2 �+���T�Q�i�m�H�Q ���#�Q�`�/�� �Q �T�`�Q�+�2�b�b�Q �/�2 �b�B�K�m�H���Ï�½�Q �/�Q �K���T�2���K�2�M�i�Q �/�2 �`�2�/�2�b �p�B�`�i�m���B�b

�+�Q�M�b�B�/�2�`���M�/�Q �� �b�Q�#�`�2�+���`�;�� �/�Q �A�S�b�2�+ �/�B�b�+�m�i�B�/�� �M�Q �+���T�Q�i�m�H�Q ���M�i�2�`�B�Q�`�X �A�M�B�+�B���H�K�2�M�i�2�-

���T�`�2�b�2�M�i���@�b�2 �Q �b�B�K�m�H���/�Q�` �m�i�B�H�B�x���/�Q �2�- �2�K �b�2�;�m�B�/���- �/�2�b�+�`�2�p�2�@�b�2 �Q �+�2�M�€�`�B�Q �2�H���#�Q�`���/�Q �2 �Q

�T�`�Q�+�2�b�b�Q ���/�Q�i���/�Q �T���`�� �� �+�`�B���Ï�½�Q �/�Q�b ���K�#�B�2�M�i�2�b �/�2 �`�2�/�2�b �p�B�`�i�m���B�b�X �S�Q�` �}�K�- �2�t�T�ä�2�K�@�b�2

�Q�b �`�2�b�m�H�i���/�Q�b �Q�#�i�B�/�Q�b �M�Q �T�`�Q�D�2�i�Q�- �/�2�b�i���+���M�/�Q �� �`�2�H�2�p�•�M�+�B�� �/�� �b�Q�#�`�2�+���`�;�� �/�Q �A�S�b�2�+�X

�e�X�R �a�B�K�m�H���/�Q�` �@ ���G�1�o�A�L

�l�i�B�H�B�x���@�b�2 �M�2�b�i�2 �i�`���#���H�?�Q �� �7�2�`�`���K�2�M�i�� ���G�1�o�A�L�R�T���`�� �b�B�K�m�H���` �Q �K���T�2���K�2�M�i�Q �/�2

�`�2�/�2�b �p�B�`�i�m���B�b�X �.�2 ���+�Q�`�/�Q �+�Q�K �b�2�m�b �+�`�B���/�Q�`�2�b�- �Q ���G�1�o�A�L �û �m�K ���`�+���#�Q�m�Ï�Q �/�2�b�2�M�p�Q�H�@

�p�B�/�Q �T���`�� �7�Q�`�M�2�+�2�` �b�m�T�Q�`�i�2 ���Q �/�2�b�2�M�p�Q�H�p�B�K�2�M�i�Q �/�2 �M�Q�p�Q�b ���H�;�Q�`�B�i�K�Q�b �/�2 �o�L�1�- �7���+�B�H�B�i���`

�+�Q�K�T���`���Ï�ä�2�b �2 ���M�€�H�B�b�2�b �2 ���T�H�B�+���` �/�B�p�2�`�b���b �K�û�i�`�B�+���b �/�2 ���p���H�B���Ï�½�Q �(�k�d�)�X �l�i�B�H�B�x���M�/�Q �b�m��

�B�M�i�2�`�7���+�2 �;�`�€�}�+���- �K�Q�b�i�`���/�� �M�� �6�B�;�m�`�� �e�X�R�- �û �T�Q�b�b�Q�p�2�H �+�`�B���` ���K�#�B�2�M�i�2�b �/�2 �o�L�1 �[�m�2

�b�½�Q �p�B�b�m���H�B�x���/�Q�b �2 �K���M�B�T�m�H���/�Q�b �+�Q�K�Q �;�`���7�Q�b �/�B�`�2�+�B�Q�M���/�Q�b�X �1�b�b�2�b ���K�#�B�2�M�i�2�b �i���K�@

�#�û�K �T�Q�/�2�K �b�2�` �B�K�T�Q�`�i���/�Q�b �2 �2�t�T�Q�`�i���/�Q�b �+�Q�K�Q ���`�[�m�B�p�Q�b �s�J�G �U�2�s�i�2�M�b�B�#�H�2 �J���`�F�m�T

�G���M�;�m���;�2�V�X ���H�û�K �/�B�b�b�Q�- �Q�b �T�`�B�M�+�B�T���B�b ���H�;�Q�`�B�i�K�Q�b �/�2 �o�L�1 �2 �b�2�m�b �T���`�•�K�2�i�`�Q�b �/�2 �Q�i�B�@

�K�B�x���Ï�½�Q �D�€ �2�b�i�½�Q �B�K�T�H�2�K�2�M�i���/�Q�b �M�� �7�2�`�`���K�2�M�i���- �D�m�M�i���K�2�M�i�2 �+�Q�K ���H�;�m�K���b �K�û�i�`�B�+���b

�[�m�2 �T�Q�/�2�K �b�2�` �m�b���/���b �T���`�� �+�Q�K�T���`���Ï�½�Q �/�2 �/�B�7�2�`�2�M�i�2�b ���H�;�Q�`�B�i�K�Q�b�X �1�K�#�Q�`�� �D�€ �2�t�B�b�@

�i���K �p�€�`�B�Q�b ���H�;�Q�`�B�i�K�Q�b�- �T���`�•�K�2�i�`�Q�b �2 �K�û�i�`�B�+���b �B�K�T�H�2�K�2�M�i���/���b�- �6�B�b�+�?�2�`�2�i ���H�X�(�k�d�)

�R�.�B�b�T�Q�M�Q�p�2�H �2�K�?�i�i�T�,�f�f�b�Q�m�`�+�2�7�Q�`�;�2�X�M�2�i�f�T�`�Q�D�2�+�i�b�f���H�2�p�B�M�f�X
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�6�B�;�m�`�� �e�X�R�,�A�M�i�2�`�7���+�2 �;�`�€�}�+�� �/�Q ���G�1�o�A�L�X ���b �D���M�2�H���b�a�m�#�b�i� �̀��i�2 �L�2�i�r�Q�`�F�2�o�B�`�i�m���H �L�2�i�r�Q�`�F

�2�t�B�#�2�K�- �`�2�b�T�2�+�i�B�p���K�2�M�i�2�- �Q �;�`���7�Q �+�Q�`�`�2�b�T�Q�M�/�2�M�i�2 �¨ �`�2�/�2 �7�Q�b�B�+�� �2 �¨ �`�2�/�2 �p�B�`�i�m���H�X

�/�2�b�i���+���K �[�m�2 �Q �/�2�b�2�M�p�Q�H�p�B�K�2�M�i�Q �/�Q ���G�1�o�A�L �i�2�p�2 �#���b�i���M�i�2 �7�Q�+�Q �2�K �K�Q�/�m�H���`�B�/���/�2

�2�- �T�Q�`�i���M�i�Q�- �û �T�Q�b�b�Q�p�2�H �/�2�b�2�M�p�Q�H�p�2�` �2�t�i�2�M�b�ä�2�b �/�2 �7�Q�`�K�� �b�B�K�T�H�2�b�X

�e�X�k �.�2�b�+�`�B�Ï�½�Q �/�Q �*�2�M�€�`�B�Q

�*�Q�K�Q �/�B�b�+�m�i�B�/�Q �M�Q �*���T�Q�i�m�H�Q �R�- �m�K �/�Q�b �Q�#�D�2�i�B�p�Q�b �T�`�B�K�€�`�B�Q�b �/�2�b�i�2 �T�`�Q�D�2�i�Q �û �� �`�2���@

�H�B�x���Ï�½�Q �/�2 �b�B�K�m�H���Ï�ä�2�b �/�2 �K���T�2���K�2�M�i�Q �/�2 �`�2�/�2�b �p�B�`�i�m���B�b �2�K �m�K �+�2�M�€�`�B�Q �`�2���H�B�b�i���X �S�Q�`

�B�b�b�Q�- �2�H���#�Q�`�Q�m�@�b�2 �m�K �+�2�M�€�`�B�Q �?�B�T�Q�i�û�i�B�+�Q �#���b�2���/�Q �2�K �+���`���+�i�2�`�Q�b�i�B�+���b �`�2���H�B�b�i���b�- �m�i�B�H�B�@

�x���M�/�Q �m�K�� �i�Q�T�Q�H�Q�;�B�� �`�2���H �2 �/�B�7�2�`�2�M�i�2�b �/�B�b�i�`�B�#�m�B�Ï�ä�2�b �/�2 �i���K���M�?�Q�b �/�2 �T���+�Q�i�2�X

�L�Q �+�2�M�€�`�B�Q �2�H���#�Q�`���/�Q�- �p�€�`�B���b �B�M�b�i�B�i�m�B�Ï�ä�2�b ���+���/���K�B�+���b �b�½�Q �B�M�i�2�`�+�Q�M�2�+�i���/���b �T�Q�` �m�K��

�;�`���M�/�2 �`�2�/�2 �[�m�2 �T�Q�b�b�m�B �b�m�T�Q�`�i�2 �¨ �p�B�`�i�m���H�B�x���Ï�½�Q �2 ���Q �`�Q�i�2���K�2�M�i�Q �T�Q�` �K�9�H�i�B�T�H�Q�b �+���@

�K�B�M�?�Q�b �U�K�m�H�i�B�T���i�?�V �[�m�2 ���m�K�2�M�i�� �� �2�}�+�B���M�+�B�� �/�Q �m�b�Q �/�� �`�2�/�2�- �+�Q�M�7�Q�`�K�2 �/�B�b�+�m�i�B�/�Q �M��

�a�2�Ï�½�Q �k�X�k�X�k�X ���b�b�B�K�- �+���/�� �B�M�b�i�B�i�m�B�Ï�½�Q �`�2���H�B�x�� �`�2�[�m�B�b�B�Ï�ä�2�b �/�2 �`�2�/�2�b �p�B�`�i�m���B�b �T���`�� �+�`�B���`

�m�K�� �+�Q�M�2�t�½�Q �p�B�`�i�m���H �+�Q�K �[�m���H�[�m�2�` �Q�m�i�`�� �2 �Q �K���T�2���K�2�M�i�Q �/�2�b�b���b �`�2�[�m�B�b�B�Ï�ä�2�b �û �7�2�B�i�Q

�m�i�B�H�B�x���M�/�Q �m�K ���H�;�Q�`�B�i�K�Q �/�2 �o�L�1�X �P�b �/�2�i���H�?�2�b �b�½�Q ���T�`�2�b�2�M�i���/�Q�b �M���b �b�2�Ï�ä�2�b �� �b�2�;�m�B�`�X
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20 Gbps
10 Gbps
3 Gbps
1 Gbps
220 Mbps
100 Mbps
40 Mbps

�6�B�;�m�`�� �e�X�k�,�a�m�#�b�i�`���i�Q �7�Q�b�B�+�Q �#���b�2���/�Q �M�� �_�2�/�2 �A�T�� �U�_�L�S�V�X

�e�X�k�X�R �a�m�#�b�i�`���i�Q �6�Q�b�B�+�Q

�P �b�m�#�b�i�`���i�Q �7�Q�b�B�+�Q�- �B�H�m�b�i�`���/�Q �M�� �6�B�;�m�`�� �e�X�k�- �û �#���b�2���/�Q �M�� �_�2�/�2 �A�T�� �/�� �_�2�/�2 �L���@

�+�B�Q�M���H �/�2 �1�M�b�B�M�Q �2 �S�2�b�[�m�B�b�� �U�_�L�S�V�X �� �_�2�/�2 �A�T�� �+�Q�M�b�B�b�i�2 �2�K �m�K�� �`�2�/�2 �/�2 �H�Q�M�;��

�/�B�b�i�•�M�+�B���- �+�Q�K �/�B�p�2�`�b�Q�b �T�Q�M�i�Q�b �/�2 �T�`�2�b�2�M�Ï�� �U�S�Q�B�M�i�b �Q�7 �S� �̀2�b�2�M�+�2�@ �S�Q�S�b�V �2�b�T���H�?���/�Q�b

�T�2�H�Q �"�`���b�B�H�- �[�m�2 �b�½�Q �m�i�B�H�B�x���/�Q�b �T���`�� �B�M�i�2�`�+�Q�M�2�+�i���` �+�2�M�i�`�Q�b �/�2 �2�M�b�B�M�Q �2 �T�2�b�[�m�B�b�� �/�Q

�T���Q�b�X �S���`�� �T�Q�b�B�+�B�Q�M���` �Q�b �M�¦�b�- �7�Q�`���K �m�i�B�H�B�x���/���b ���b �+�Q�Q�`�/�2�M���/���b �;�2�Q�;�`�€�}�+���b �+�2�M�i�`���B�b

�(�k�3�) �/�2 �+���/�� �+�B�/���/�2 �[�m�2 �T�Q�b�b�m�B �m�K �S�Q�S�X �1�K �b�2�;�m�B�/���- �2�b�b���b �+�Q�Q�`�/�2�M���/���b �7�Q�`���K �+�Q�M�@

�p�2�`�i�B�/���b �T���`�� �Q �T�H���M�Q �+���`�i�2�b�B���M�Q �+�Q�K �Q ���m�t�Q�H�B�Q �/�2 �m�K�� �7�2�`�`���K�2�M�i�� �/�2 �+�Q�M�p�2�`�b�½�Q �/�2

�+�Q�Q�`�/�2�M���/���b �(�k�N�)�X ���T�¦�b �Q �T�Q�b�B�+�B�Q�M���K�2�M�i�Q �/�Q�b �M�¦�b�- �B�M�b�2�`�B�`���K�@�b�2 �Q�b �2�M�H���+�2�b �p�B�`�i�m���B�b�-

�7�Q�`�K���M�/�Q �� �K�2�b�K�� �i�Q�T�Q�H�Q�;�B�� �/�� �`�2�/�2 �7�Q�b�B�+�� �+�Q�K �b�m���b �+���T���+�B�/���/�2�b �`�2���B�b�X ���H�û�K �/�B�b�b�Q�-

�+�Q�M�b�B�/�2�`�Q�m�@�b�2 �[�m�2 �+���/�� �S�Q�S �T�Q�b�b�m�B �m�K�� �K�€�[�m�B�M�� �+�Q�K ���b �+�Q�M�}�;�m�`���Ï�ä�2�b �/�� �K�€�[�m�B�M��

�J�Q�Q�M�- �m�i�B�H�B�x���/�� �+�Q�K�Q�;���i�2�r���v�A�S�b�2�+ �2 �K�Q�M�B�i�Q�`���/�� �M�Q�b �2�t�T�2�`�B�K�2�M�i�Q�b �/�Q �*���T�Q�i�m�H�Q

�8�X ���b�b�B�K�- �� �+���T���+�B�/���/�2 �/�2 �T�`�Q�+�2�b�b���K�2�M�i�Q �/�2 �+���/�� �S�Q�S �7�Q�B �2�b�+�Q�H�?�B�/�� ���i�`���p�û�b �/�2

�#�2�M�+�?�K���`�F�b�(�j�y�) �/�� �*�S�l �/�� �K�€�[�m�B�M�� �J�Q�Q�M�X �� �T���`�i�B�` �/�B�b�b�Q�- �2�H���#�Q�`�Q�m�@�b�2 �m�K �s�J�G

�+�Q�K�T���i�Q�p�2�H �+�Q�K �Q ���G�1�o�A�L �+�Q�M�i�2�M�/�Q �2�b�b�2 �b�m�#�b�i�`���i�Q �7�Q�b�B�+�Q�X
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�e�X�k�X�k �J�Q�/�2�H�Q�b �/�2 �.�B�b�i�`�B�#�m�B�Ï�½�Q �/�2 �h���K���M�?�Q�b �/�2 �S���+�Q�i�2

�� �}�K �/�2 �T�Q�b�b�B�#�B�H�B�i���` �m�K�� ���M�€�H�B�b�2 �K���B�b ���K�T�H�� �/�Q�b �B�K�T���+�i�Q�b �/�Q �A�S�b�2�+�- ���b �b�B�K�m�H���Ï�ä�2�b

�7�Q�`���K �`�2���H�B�x���/���b �m�i�B�H�B�x���M�/�Q �[�m���i�`�Q �K�Q�/�2�H�Q�b �/�B�b�i�B�M�i�Q�b �/�2 �/�B�b�i�`�B�#�m�B�Ï�½�Q �/�2 �i���K���M�?�Q�b

�/�2 �T���+�Q�i�2�X �S���`�� �T�2�`�K�B�i�B�` �� �m�i�B�H�B�x���Ï�½�Q �/�Q�b �`�2�b�m�H�i���/�Q�b �2�t�T�2�`�B�K�2�M�i���B�b�- �Q�b �K�Q�/�2�H�Q�b

���b�b�m�K�2�K �� �K�2�b�K�� �7���B�t�� �/�2 �J�a�a�b �/�Q�b �2�t�T�2�`�B�K�2�M�i�Q�b �/�Q �*���T�Q�i�m�H�Q �8�X ���b�b�B�K�- �Q �K�2�M�Q�`

�T���+�Q�i�2 �+�Q�M�b�B�/�2�`���/�Q �M�� �b�B�K�m�H���Ï�½�Q �i�2�K �3�3 �#�v�i�2�b �/�2 �+���`�;�� �9�i�B�H �2 �Q �K���B�Q�` �T���+�Q�i�2 �i�2�K

�R�j�N�3 �#�v�i�2�b �/�2 �+���`�;�� �9�i�B�H�X �P�b �T���+�Q�i�2�b �B�M�i�2�`�K�2�/�B�€�`�B�Q�b �p���`�B���K �2�K �B�M�i�2�`�p���H�Q�b �/�2 �R�j�R

�#�v�i�2�b �2�M�i�`�2 �2�b�b�2�b �/�Q�B�b �p���H�Q�`�2�b�X

�P �T�`�B�K�2�B�`�Q �K�Q�/�2�H�Q �U! �V �+�Q�M�b�B�/�2�`�� �[�m�2 �Q�b �T���+�Q�i�2�b �i�`���7�2�;���/�Q�b �M�� �`�2�/�2 �b�2�;�m�2�K �m�K��

�/�B�b�i�`�B�#�m�B�Ï�½�Q �m�M�B�7�Q�`�K�2�X �S�Q�`�i���M�i�Q�- �i�Q�/�Q�b �Q�b �T���+�Q�i�2�b �+�Q�K �+���`�;�� �9�i�B�H �/�2 �3�3 �� �R�j�N�3 �#�v�i�2�b

�i���K �� �K�2�b�K�� �+�?���M�+�2 �/�2 �b�2�`�2�K �;�2�`���/�Q�b�X �P �b�2�;�m�M�/�Q �U" �V �2 �Q �i�2�`�+�2�B�`�Q �U#�V �K�Q�/�2�H�Q�b

�+�Q�M�b�B�/�2�`���K�- �`�2�b�T�2�+�i�B�p���K�2�M�i�2�- �Q �T�B�Q�` �2 �K�2�H�?�Q�` �+���b�Q�X �L�Q �T�B�Q�` �+���b�Q�- ���T�2�M���b �Q �K�2�M�Q�`

�T���+�Q�i�2 �û �i�`���M�b�K�B�i�B�/�Q �M�� �`�2�/�2�X �C�€ �M�Q �K�2�H�?�Q�` �+���b�Q�- �b�¦ �Q �K���B�Q�` �T���+�Q�i�2 �û �i�`���7�2�;���/�Q�X �S�Q�`

�}�K�- �Q �[�m���`�i�Q �K�Q�/�2�H�Q �U$�V ���b�b�m�K�2 �[�m�2 �Q �i�`�€�7�2�;�Q �û �#�B�K�Q�/���H�- �b�2�K�2�H�?���M�i�2 ���Q �[�m�2 �T�Q�/�2

�b�2�` �Q�#�b�2�`�p���/�Q �M�� �A�M�i�2�`�M�2�i�- �M�Q �[�m���H �9�y�W �/�Q�b �T���+�Q�i�2�b �i�2�K �9�y �#�v�i�2�b �2 �k�y�W �i�2�K �R�8�y�y

�#�v�i�2�b �(�j�R�)�X �*�Q�K�Q �Q�b �p���H�Q�`�2�b �/�2 �J�a�a �+�Q�M�b�B�/�2�`���/�Q�b �M�Q�b �2�t�T�2�`�B�K�2�M�i�Q�b �p���`�B���K ���T�2�M���b

�/�2 �3�3 �� �R�j�N�3 �#�v�i�2�b�- ���b�b�m�K�2�@�b�2 �[�m�2 �9�y�W �/�Q �i�`�€�7�2�;�Q �û �+�Q�K�T�Q�b�i�Q �T�Q�` �T���+�Q�i�2�b �+�Q�K �+���`�;��

�9�i�B�H �/�2 �3�3 �#�v�i�2�b�- �k�y�W �T�Q�` �T���+�Q�i�2�b �+�Q�K �+���`�;�� �9�i�B�H �/�2 �R�j�N�3 �#�v�i�2�b �2 �Q�b �9�y�W �`�2�b�i���M�i�2�b

�T�Q�` �T���+�Q�i�2�b �B�M�i�2�`�K�2�/�B�€�`�B�Q�b �/�B�b�i�`�B�#�m�Q�/�Q�b �m�M�B�7�Q�`�K�2�K�2�M�i�2�X

�e�X�k�X�j �_�2�[�m�B�b�B�Ï�ä�2�b �/�2 �_�2�/�2�b �o�B�`�i�m���B�b

�S���`�� �+�`�B���` ���b �`�2�[�m�B�b�B�Ï�ä�2�b �/�2 �`�2�/�2�b �p�B�`�i�m���B�b�- �7�Q�B �/�2�b�2�M�p�Q�H�p�B�/�Q �m�K�b�+�`�B�T�i�_�m�#�v �[�m�2
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�/�Q�b �M�¦�b�X
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�*���T�Q�i�m�H�Q �d

�*�Q�M�+�H�m�b�ä�2�b

�1�b�i�2 �T�`�Q�D�2�i�Q �p�B�b�Q�m �+�Q�M�i�`�B�#�m�B�` �T���`�� �T�2�b�[�m�B�b���b �`�2�H���+�B�Q�M���/���b ���Q �K���T�2���K�2�M�i�Q �/�2 �`�2�@

�/�2�b �p�B�`�i�m���B�b�- �2�t�T�H�Q�`���M�/�Q �Q�b �B�K�T���+�i�Q�b �/�2 �b�2 ���T�H�B�+���` ���H�;�Q�`�B�i�K�Q�b �/�2 �b�2�;�m�`���M�Ï�� �¨�b �`�2�/�2�b

�p�B�`�i�m���B�b�X �A�M�B�+�B���H�K�2�M�i�2�- �#�m�b�+�Q�m�@�b�2 �2�M�i�2�M�/�2�` �Q �7�m�M�+�B�Q�M���K�2�M�i�Q �/�Q �+�Q�M�D�m�M�i�Q �/�2 �T�`�Q�i�Q�+�Q�@

�H�Q�b �/�2 �b�2�;�m�`���M�Ï�� �A�S�b�2�+ �T���`�� ���p���H�B���` �b�m�� �B�M�~�m���M�+�B�� �b�Q�#�`�2 �Q�b �+�m�b�i�Q�b �/�2 �T�`�Q�+�2�b�b���K�2�M�i�Q

�2 �m�i�B�H�B�x���Ï�½�Q �/�2 �#���M�/�� �2�K �m�K�� �`�2�/�2�X �P �i�`���#���H�?�Q �/�2 �s�2�M���F�B�b�2�i ���H�X�(�9�) ���T�`�2�b�2�M�i��

�2�[�m���Ï�ä�2�b �;�2�M�û�`�B�+���b �[�m�2 �T�2�`�K�B�i�2�K �Q �+�€�H�+�m�H�Q �/�2�b�b�� �b�Q�#�`�2�+���`�;���- �T�Q�`�û�K �b�½�Q ���b�b�m�K�B�/���b

���H�;�m�K���b �b�B�K�T�H�B�}�+���Ï�ä�2�b�X �S�Q�`�i���M�i�Q�- �Q�T�i�Q�m�@�b�2 �T�Q�` �7���x�2�` �� ���p���H�B���Ï�½�Q �/�� �b�Q�#�`�2�+���`�;�� �/�Q

�A�S�b�2�+ �/�2 �7�Q�`�K�� �2�t�T�2�`�B�K�2�M�i���H �2 �/�2�T�Q�B�b �+�Q�K�T���`���` �Q�b �`�2�b�m�H�i���/�Q�b �+�Q�K �Q�b �i�2�¦�`�B�+�Q�b�X �S���`��

�B�b�b�Q�- �7�Q�B �2�H���#�Q�`���/�� �m�K�� �T�H���i���7�Q�`�K�� �/�2 �i�2�b�i�2�b �p�B�`�i�m���H�B�x���/�� �2�- �2�K �b�2�;�m�B�/���- �Q �K�2�b�K�Q

�+�2�M�€�`�B�Q �7�Q�B �+�`�B���/�Q �2�K �m�K�� �T�H���i���7�Q�`�K�� �7�Q�b�B�+�� �T���`�� �T�2�`�K�B�i�B�` �� ���M�€�H�B�b�2 ���/�2�[�m���/�� �/��

�b�Q�#�`�2�+���`�;�� �/�2 �T�`�Q�+�2�b�b���K�2�M�i�Q�X �P�b �`�2�b�m�H�i���/�Q�b �2�t�T�2�`�B�K�2�M�i���B�b �/�� �b�Q�#�`�2�+���`�;�� �/�2 �#���M�/��

�+�Q�B�M�+�B�/�B�`���K �+�Q�K �Q�b �i�2�¦�`�B�+�Q�b�X �C�€ �� ���p���H�B���Ï�½�Q �/�� �b�Q�#�`�2�+���`�;�� �/�2 �T�`�Q�+�2�b�b���K�2�M�i�Q �K�Q�b�i�`�Q�m

�m�K ���7���b�i���K�2�M�i�Q �T�Q�` �+�Q�M�i�� �/���b �b�B�K�T�H�B�}�+���Ï�ä�2�b ���b�b�m�K�B�/���b �T�2�H�Q �K�Q�/�2�H�Q �i�2�¦�`�B�+�Q�X �J�2�b�K�Q

���b�b�B�K�- �Q �7�Q�`�K���i�Q �/���b �+�m�`�p���b �7�Q�`���K �#���b�i���M�i�2 �b�2�K�2�H�?���M�i�2�b�- �+�Q�`�`�Q�#�Q�`���M�/�Q �Q �`�2�b�m�H�i���/�Q�X

�1�K �b�2�;�m�B�/���- �m�i�B�H�B�x���`���K�@�b�2 �Q�b �`�2�b�m�H�i���/�Q�b �Q�#�i�B�/�Q�b �T���`�� �b�B�K�m�H���` �m�K �K���T�2���K�2�M�i�Q �/�2

�`�2�/�2�b �p�B�`�i�m���B�b �b�2�;�m�`���b �2 ���p���H�B���` �Q�b �B�K�T���+�i�Q�b �+���m�b���/�Q�b �T�2�H�� ���/�Q�Ï�½�Q �/�Q �A�S�b�2�+�X �S���`�� �B�b�b�Q�-

�7�Q�B �2�H���#�Q�`���/�Q �m�K �+�2�M�€�`�B�Q �+�Q�K �+���`���+�i�2�`�Q�b�i�B�+���b �`�2���H�B�b�i���b�- �#���b�2���/�Q �2�K �m�K�� �i�Q�T�Q�H�Q�;�B��

�`�2���H �2 �M�� ���M�€�H�B�b�2 �/�2 �/�B�7�2�`�2�M�i�2�b �K�Q�/�2�H�Q�b �/�2 �/�B�b�i�`�B�#�m�B�Ï�½�Q �/�2 �i���K���M�?�Q�b �/�2 �T���+�Q�i�2�X �S���`��

�+���/�� �m�K �/�2�b�b�2�b �K�Q�/�2�H�Q�b�- �;�2�`���`���K�@�b�2 ���H�2���i�Q�`�B���K�2�M�i�2 �`�2�[�m�B�b�B�Ï�ä�2�b �/�2 �`�2�/�2�b �p�B�`�i�m���B�b

�/�2�b�+�Q�M�b�B�/�2�`���M�/�Q ���b �b�Q�#�`�2�+���`�;���b �/�2 �b�2�;�m�`���M�Ï���X �1�K �b�2�;�m�B�/���- �+���H�+�m�H���`���K�@�b�2 �T���`�•�K�2�@

�i�`�Q�b �/�2 �b�2�;�m�`���M�Ï�� �2�b�T�2�+�Q�}�+�Q�b �T���`�� �+���/�� �K�Q�/�2�H�Q�- �[�m�2 �7�Q�`���K �m�i�B�H�B�x���/�Q�b �T���`�� �T�2�M���H�B�x���`
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���b �`�2�[�m�B�b�B�Ï�ä�2�b �2 ���b�b�B�K�- �b�B�K�m�H���` �� �m�i�B�H�B�x���Ï�½�Q �/�Q �A�S�b�2�+ �M�� �`�2�/�2�X �� �7�2�`�`���K�2�M�i�� ���G�1�o�A�L

�7�Q�B �m�i�B�H�B�x���/�� �T���`�� �`�2���H�B�x���` �Q �K���T�2���K�2�M�i�Q �/���b �`�2�/�2�b �p�B�`�i�m���B�b �+�Q�K �m�K ���H�;�Q�`�B�i�K�Q �[�m�2

���b�b�m�K�2 �b�m�T�Q�`�i�2 �¨ �b�2�T���`���Ï�½�Q �/�2 �+���K�B�M�?�Q�b�- �#���b�2���/�Q �M�Q �i�`���#���H�?�Q �/�2 �u�m�2�i ���H�X�(�R�R�)�X �P�b

�`�2�b�m�H�i���/�Q�b �K�Q�b�i�`���`���K �[�m�2 �� �b�Q�#�`�2�+���`�;�� �/�2 �b�2�;�m�`���M�Ï�� �M�½�Q �/�2�p�2 �b�2�` �/�2�b�+�Q�M�b�B�/�2�`���/�� �2

�[�m�2 �b�2�m�b �B�K�T���+�i�Q�b �T�Q�/�2�K �i�2�` �;�`���M�/�2 �B�M�~�m���M�+�B�� �M�� �i���t�� �/�2 ���+�2�B�i���Ï�½�Q �/�2 �`�2�[�m�B�b�B�Ï�ä�2�b

�/�2 �`�2�/�2�b �p�B�`�i�m���B�b �2�K �m�K �T�`�Q�#�H�2�K�� �/�2 �o�L�1�X

�.�Q �T�Q�M�i�Q �/�2 �p�B�b�i�� ���+���/���K�B�+�Q�- �2�b�i�2 �T�`�Q�D�2�i�Q �T�`�Q�K�Q�p�2�m �� �m�M�B�½�Q �/�2 �/�m���b �€�`�2���b �/�2 �T�2�b�@

�[�m�B�b�� �/�B�b�i�B�M�i���b �T���`�� �� �Q�#�i�2�M�Ï�½�Q �/�2 �m�K �M�Q�p�Q �`�2�b�m�H�i���/�Q�X �1�t�B�b�i�2�K �p�€�`�B�Q�b �2�b�i�m�/�Q�b ���+�2�`�+��

�/�� �b�Q�#�`�2�+���`�;�� �+���m�b���/�� �T�2�H�Q �A�S�b�2�+ �2 �K�m�B�i���b ���#�Q�`�/���;�2�M�b �T���`�� �� �b�Q�H�m�Ï�½�Q �/�2 �T�`�Q�#�H�2�K���b

�/�2 �o�L�1�X �L�Q �2�M�i���M�i�Q�- �û �`�2�+�Q�M�?�2�+�B�/�� �� �B�M�b�m�}�+�B���M�+�B�� �/�2 �i�`���#���H�?�Q�b �b�Q�#�`�2 �o�L�1 �[�m�2 �+�Q�M�@

�b�B�/�2�`���K �b�2�;�m�`���M�Ï�� �2�K �b�2�m�b �Q�#�D�2�i�B�p�Q�b �/�2 �Q�i�B�K�B�x���Ï�½�Q�X ���b�b�B�K�- �2�b�i�2 �T�`�Q�D�2�i�Q �T�Q�/�2 �b�2�`

�+�Q�M�b�B�/�2�`���/�Q �+�Q�K�Q �m�K �T���b�b�Q �T���`�� �b�m�T�`�B�` �2�b�b�� �B�M�b�m�}�+�B���M�+�B���- �b�2�`�p�B�M�/�Q �+�Q�K�Q �#���b�2 �T���`��

�M�Q�p���b ���#�Q�`�/���;�2�M�b �/�Q �T�`�Q�#�H�2�K�� �/�2 �o�L�1�X ���H�û�K �/�B�b�b�Q�- �Q �i�`���#���H�?�Q ���T�`�2�b�2�M�i�Q�m �;�`���M�/�2

�B�M�i�2�`�/�B�b�+�B�T�H�B�M���`�B�/���/�2�- �m�i�B�H�B�x���M�/�Q �+�Q�M�+�2�B�i�Q�b �/�2 �p�€�`�B���b �€�`�2���b �/�� �+�Q�K�T�m�i���Ï�½�Q�- �+�Q�K�Q �_�2�@

�/�2�b �/�2 �*�Q�K�T�m�i���/�Q�`�2�b�- �a�B�b�i�2�K���b �P�T�2�`���+�B�Q�M���B�b�- ���`�[�m�B�i�2�i�m�`�� �/�2 �*�Q�K�T�m�i���/�Q�`�2�b�X

�*�Q�K�Q �T�Q�b�b�Q�p�2�B�b �2�t�i�2�M�b�ä�2�b �/�Q �T�`�Q�D�2�i�Q�- �û �T�Q�b�b�Q�p�2�H �/�2�b�i���+���` ���H�;�m�M�b �T�Q�M�i�Q�b�X �P �T�`�B�@

�K�2�B�`�Q �û �+�Q�M�b�B�/�2�`���` �� �b�Q�#�`�2�+���`�;�� �M�Q�b �M�¦�b �B�M�i�2�`�K�2�/�B�€�`�B�Q�b �[�m�2 �b�½�Q �m�i�B�H�B�x���/�Q�b �T���`�� �2�M�@

�+���K�B�M�?���` �Q �i�`�€�7�2�;�Q �/���b �`�2�/�2�b �p�B�`�i�m���B�b�X �1�K�#�Q�`�� �2�H�2�b �M�½�Q �+�`�B�T�i�Q�;�`���7�2�K �Q�m �/�2�b�+�`�B�T�i�Q�@

�;�`���7�2�K �T���+�Q�i�2�b�- �2�t�B�b�i�2 �+�Q�M�b�m�K�Q �/�2 �*�S�l �T�Q�` �+�Q�M�i�� �/�Q �2�M�+���K�B�M�?���K�2�M�i�Q �/�2 �T���+�Q�i�2�b�X

�P�m�i�`�Q �T�Q�M�i�Q �û �`�2���H�B�x���` �M�Q�p���b �K�2�/�B�/���b �m�i�B�H�B�x���M�/�Q �Q�m�i�`���b �+�Q�K�#�B�M���Ï�ä�2�b �/�2 ���H�;�Q�`�B�i�K�Q�b

�+�`�B�T�i�Q�;�`�€�}�+�Q�b�- �T�Q�b�b�B�#�B�H�B�i���M�/�Q �� �Q�#�i�2�M�Ï�½�Q �/�2 �`�2�b�m�H�i���/�Q�b �T���`�� �/�B�7�2�`�2�M�i�2�b �M�Q�p�2�B�b �/�2 �b�2�@

�;�m�`���M�Ï���X �S�Q�` �}�K�- �+�Q�M�b�B�/�2�`���@�b�2 �i���K�#�û�K �� �`�2���H�B�x���Ï�½�Q �/�� ���M�€�H�B�b�2 ���T�`�2�b�2�M�i���/�� �2�K �m�K��

�T�H���i���7�Q�`�K�� �/�2 �i�2�b�i�2�b �`�2���H �+�Q�K �b�m�T�Q�`�i�2 �¨ �p�B�`�i�m���H�B�x���Ï�½�Q�- �+�Q�K�Q �Q �6�A�h�a �U�6�m�i�m� �̀2 �A�M�i�2�`�@

�M�2�i �h�2�b�i�#�2�/ �r�B�i�? �a�2�+�m�`�B�i�v�V �(�j�k�)�X ���Q �m�i�B�H�B�x���` �m�K�� �T�H���i���7�Q�`�K�� �`�2���H�- �û �T�Q�b�b�Q�p�2�H �Q�#�i�2�`

�`�2�b�m�H�i���/�Q�b ���B�M�/�� �K���B�b �b�B�;�M�B�}�+���i�B�p�Q�b�X
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�_�2�7�2�`���M�+�B���b �"�B�#�H�B�Q�;�`�€�}�+���b

�(�R�)�"���u�a�- �G�X �_�X�- �P�G�A�o�1�A�_���- �_�X �_�X�- �"�l�_�A�P�G�- �G�X �a�X�-�2�i ���H�X�- �ó�a�2�+�m�`�B�i�v�@���r���`�2 �P�T�@

�i�B�K���H �_�2�b�Q�m�`�+�2 ���H�H�Q�+���i�B�Q�M �7�Q�` �o�B�`�i�m���H �L�2�i�r�Q�`�F �1�K�#�2�/�/�B�M�;�ô�X �A�M�,�S� �̀Q�+�2�2�/�B�M�;�b

�Q�7 �i�?�2 �3�i�? �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2� �̀2�M�+�2 �Q�M �L�2�i�r�Q�`�F ���M�/ �a�2�`�p�B�+�2 �J���M���;�2�K�2�M�i�- �T�T�X

�j�d�3���j�3�9�- �Q�m�i�X �k�y�R�k�X

�(�k�)�J�P�_�1�A�_���- �J�X �.�X �.�X�- �6�1�_�L���L�.�1�a�- �L�X �*�X�- �*�P�a�h���- �G�X �>�X �J�X �E�X�-�2�i ���H�X�-

�ó�A�M�i�2�`�M�2�i �/�Q �6�m�i�m�`�Q�, �l�K �L�Q�p�Q �>�Q�`�B�x�Q�M�i�2�ô�-�J�B�M�B�+�m�`�b�Q�b �/�Q �a�B�K�T�¦�b�B�Q �"� �̀��b�B�H�2�B� �̀Q

�/�2 �_�2�/�2�b �/�2 �*�Q�K�T�m�i���/�Q� �̀2�b�- �T�T�X �R���8�N�- �k�y�y�N�X

�(�j�)�*�>�P�q�.�>�l�_�u�- �L�X �J�X �E�X�- �"�P�l�h���"���- �_�X�- �ó�� �a�m�`�p�2�v �Q�7 �L�2�i�r�Q�`�F �o�B�`�i�m���@

�H�B�x���i�B�Q�M�ô�-�*�Q�K�T�m�i�2�` �L�2�i�r�Q�`�F�b�, �h�?�2 �A�M�i�2�`�M���i�B�Q�M���H �C�Q�m�`�M���H �Q�7 �*�Q�K�T�m�i�2�` ���M�/

�h�2�H�2�+�Q�K�K�m�M�B�+���i�B�Q�M�b �L�2�i�r�Q�`�F�B�M�;�- �p�X �8�9�- �M�X �8�- �T�T�X �3�e�k���3�d�e�- ���#�`�X �k�y�R�y�X

�(�9�)�s�1�L���E�A�a�- �*�X�- �G���P�l�h���_�A�a�- �L�X�- �J�1�_���E�P�a�- �G�X�-�2�i ���H�X�- �ó�� �:�2�M�2�`�B�+ �*�?���`���+�@
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