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� ­X§«�¡�%$D�\�,'M�����L
�­X¯I� � $
	·¬®­X�1"4 X§����n°�±n­��Uµ¶�46n¯Iµ¶¦ �®¢�� ¬®¨¶�n���·� �	�^µ#7 � ��� 8 ��: �·­ 8Mµ¸�¡±n­�¢��Q; ­ � �}�n�����^��¨¸µª©
¦���°>=M� �U»�§�¨ª ¡µ¶¯Iº¶¢«µ ���¡¾L�Uµ¶���·� �³  �n° ±n­�¢«�¼»(� �· ��¡�n¢«­i© ¤ �\¬��!»F�0�^¤���$S�U¹Ä� ��¨ 6n��¢�µ¶�%$«» 
i¾Ä»��n��°�­H�!20B!B!3É¾

� ¦ �·� �·¦ µ¶¯I� �h �­=¦�­X�h ¡º¶��§�­j¢}��
������������������·� �·§�¨¸ ¡�n¢�­G¢}�G¦ ­X�.8X���R X½���¦ µ¶�=¢�­n��8��n�·µ¶­X�4¯I� �·¦��n¢«­X�i¢��
¦ ­n¯�§���µ¸¦��n° ±n­ E � ¾ ��� ¾J$  ¡��¨¶� C ­n��µ �%$ � �h ¡�·�� �� ��µ¸¯����� �­��� ¡�¡������¯Iµ¶�·�¡±n­�¢��4¢��n¢�­X� GU´�§��i§« ¡µ¸¨¶µ�� �n¯4© ���!¢��4�·§}�
µ¶�1C �¡��© � �· ���§« �§��¡���}�n�¡��­0C � �·� ¦ ���V����� 8Mµ¶°�­X� ¾��d´�§}�n¨¸µ¶¢}��¢��U¢«�E��� �98Mµ¶° ­4¢��n�V�n��¨¸µ¶¦ �n°>=M� ��� µ¶�! �§�� ��¦�µ �n¢��¼� ­n�
� �·���E¦���� �·¦ µ¸¯����� �­��E�¼¯��nµ¸­X��µ¶��¢«� ¨ ���  ¡���n¹}�n¨#"}��¦�­X¯ ¯�º¸¢�µ ��� ¦�­X�h ¡º¶��§}���>$«¦�­X¯I­��n§�¢«µ¶­¼��8Éº¸¢�� ­%$«´�§�� ��±n­
�n¨ª  �n¯I� �h ¡�I��������ºJ8X��µ¶�i�n­J���· ¡�n¢�­�¢}�e�·� ¢�� $ � ­n�·  ���� �­A$ ¢���¯�����¢}�n¯ ´�§����e�·� ¢��%¨#"�� ��¢�½  h���¡�n�h ¡µ¶�n�!¢��
¢������ ¯I�Ä� �$"�­«¾

; §}�n¨¶µ¸¢}�n¢���¢�� � ��� 8Mµ¶°�­ E ; ­ � G%���J¦ �n�}�n¦�µ¶¢}�n¢«�%¢}�J����¢��0$ ¢�� C ­X�·��� ¦�� �< h���¡�n�h ¡µ¶�n��£��i�n��¨¶µ¸¦��n° =É��� ¾
�^�«¨¶µ¶¦ �n°>=M� �I§« �µ¶¨¶µ#���n¯4© �·��¢��e���n� 6n¯I�� ���­X�I¢�� ;E­ � �n���·­É¦�µ �n¢«­X���=��§}��¦ �n¯��n¢}�=���n�¡�j���É�����������n�%����§��
¢������'&·­n� ¾)(*�n�·µ¶­X�i� �³ ¡§�¢«­X����±n­²��� �n¨¶µ#���n¢«­X�4�}�n���=´�§��J�+
��������������4� ­X�·�¡���«��­,8X���V; ­ � ¾Q�^���� ����J�����·� �
¯I� ����¦ ��¢����·  ��´M§«�¼�<�^�·´�§�µ¸ ��� ¡§«�¡���^µ#7 � ��� 8Ä¾Q� �³  ���^�·´M§«µ¸ ¡�y ¡§����4¢�� µ,���I�n¨# X§����
�Ä­X�h ¡­n�\��¯r�n¹Ä� �³ ¡­i´�§��
�¡±�­4¹}�n���^�}�n�¡������­X�Ä­X�³  �¼¢��^§�¯7�«­ 8n­4¯�­M¢���¨¶­A$M´�§�� � ¯9¦ ­n��&·§��h ¡­4¦�­X¯ �U��´�§�µª ¡�� �§��¡� �^µ#7 � � �9858�±n­��n­
� �«¦ ­X�h ¡�·­����n�¡� C ­X�·��� ¦�� �\��§��Ä­X�· ���¦ ­X¯I��¨¶�y ¡­4�����É��¨¸º¶¦�µ¸ ¡­¼�}�n�¡�I�n�V���«µ# X½ �«¦ µ ���\¢«� ; ­ � ¢}���U����¨¶µ¸¦��n° =É��� ¾

-^�$� ���Ä� ¦�µ#"}¦ �n°�±�­��j��­$¢�� �·� �.8X­X¨J8Mµ¶¯I� �h ¡­�¢�­_¯I­É¢«� ¨¶­%$U¦�­X��¦ ��µ¸ �­X��¦�­X¯I­$­n��µ¶���h  �n° ±n­_�b­X¹.&·�y ¡­A$
��µ¸�· �� ¯��n�4¢�µ¶�³ ¡�·µ¶¹�§�º¸¢�­X�4��¦ ­n�� ���­X¨¸��¢��� ¡�/� C �> X­n�I��±n­ C §���¢}��¯����� ¡�nµ¶��¾ � �> n§���¢�­=� ���·� �I¦ ­X�«¦ � µª ¡­X� $®��±n­
¢������ �.8n­X¨#8Mµ¶¢«­X�4­X�¼¦�­X¯I� ­X�«� �h ¡��� À?�9;E­ � �}�n���� ¡���n¢�§�° ±n­J¢�­X���}�n�R6n¯��y ¡�·­X�¼¢}��¦��n¯��n¢}�(¢����n��¨¸µ¶¦ �n°�±n­
�}�n���^­X� ¢«�V��� ¢«�0$.�\¬��?´�§��
¦ ­n�%"4 X§����^ ¡­M¢�­X� ­n� ��­n ����n¢«­X����� ¢�­ ¢�­n¯�º¸��µ¶­ �^µ#7 � � �98S$.���²�}�n���  X����� �«¦ µ ���
�n��¦ ¨¶�n���·� �*�^µJ7 � ��� 8����� ¡§}�n�V¦�­X¯I­I¦�­X�h ¡�·­X¨ �n¢«­X�
¢��!�n¢�¯Iµ¶�·�¡±n­4��­��^¯¼¹�µ¶���� ��E¢���
���������¦ µ¶�n¯����h ¡­i´�§��
�� �§}�4¦ ­X¯I­iµ¶�h ¡��� C �n¦��E� �h ¡�·��­i¢�­X¯Iº¶�«µ¶­<�^µJ7 � � � 8%�!­I�n¢«¯�µ¸��µ¶�³ ¡�¡��¢�­X�®¢«­�¢�­n¯�º¸��µ¶­�¾

�^µ ���� ���¢«� �����n�¼¦�­X���·µ¶¢����¡�n° =É���>$/� �· ��� ��¡�n¹}��¨�"�­A$Çµ¸��µ¶¦�µ �n¨¸¯����h ¡�0$ �n������������ ¡��­X�!�}�n�R6n¯I�� ¡�·­X�E¢�� ; ­ �
¢}�n� ¦���¯��n¢��n� ¢«�^�n�«¨¶µ¶¦ �n°�±�­!�U¢��\��� ¢«�0$����®�n�·´�§�µ¸ ��� ¡§«�¡�n� �}�n�����n¢«µ¶¦ µ¸­X�}�n�Q; ­ � £n� ��� ¢«� ��� :	$É­n� ¯I­n ¡µJ8X­X�
¢}���n¢«­É° ±n­�¢}�V�^�·´M§«µ¸ ¡�y ¡§����V�^µ#7 � ��� 8J�� ¡�n¯�¹0� ¯5��§}���E¢�� "}¦�µ¶½���¦ µ¶�n� ¾ � ¯ ���  X§�µ¶¢��%$Ç§�¯�¦�­X��&·§��h �­�¢��
¦ ­n¯��Ä­X������ �� ���0 n���> X�n¯ C §«��¦ µ¸­X�}�n¨¸µ¶¢}�n¢«� �
£ �U��´�§�µª ¡�� �§��¡���^µJ7 � � � 8��}�n���4��§����·µ¶�
�������n��¢�� "}¦�µ¶½���¦ µ¶�n� ¾Q�
¯I­É¢���¨¶­!����­n� ­X�³ ¡­%�E�n���·� �����h  �n¢�­¼�}�n�¡�¼�,8��n¨¸µ �n� ���  ¡��¦ ��­n¨¶­! Xµ¶�n� �}�n�¡�!­�¢������ �.8n­X¨#8Mµ¶¯I� �h �­A$«¦�­X�h ¡��­n¨¶�\¢��
 ¡�/� C �> n­I�!�n�$�n¨¶µ¸��� ¢����·� ¢���¾®¤�µ¸�}�n¨¸¯����� ��0$É§�¯����·� ´21�½���¦ µ¶��¢��E ¡���· �� �3�!�·���n¨¸µ�� �n¢}���}�n���4¢�� ¯I­X���³ ¡�¡���U���
C §���¦�µ¶­X���n¨¶µ¸¢}�n¢����
�!�iµ¸¯��Ä­X�³ N6n��¦�µ �¼¢«­X��¦ ­X¯I� ­n��� �h ¡��� ¾

:��n¨¶�(8É���n�³© ¦4"}�(8X��À �U��´�§�µª ¡�� �§��¡� �^µJ7 � � � 8S$^¬®­X�h ¡�·­X¨¶��¢�� �/�5�DC �> X­b��­ 
Çµ¶��§6� $ ¬����*����$�� ¹.&·�� �­X�
�^µ¸�· ¡�·µ¶¹�§«º¶¢�­X�®� ; §}��¨¶µ¶¢��n¢�� ¢�� � ��� 8Mµ¶°�­�¾

.
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� ­X§«�¡�%$ �\�('É�«� ��
�­n¯����>$0	 ��'M�}�n¯Iµ¶¦i¬®­X�1"4 X§����� ¡µ¸­X��­0C  5"��?�^µJ7 � � � 8�¬®¨ �n�·����������¢ : �·­,8Éµ¸��µ¸­X��­0C�; ­ �
C ­X�\»�§«¨¸ ¡µ¸¯���¢�µ ���^��¨¸µ¶¦��� ¡µ¶­n��� �¡¾ »e�n�³ ¡���*� "«� ��µ¸��© ¤ �\¬���» �0�^¤���$&�U¹Ä� �·¨@6n�«¢�µ �%$�» 
4¾¥»e�n�·¦4" 20B!B!3É¾

� �h ¡� �·���� �� ��¦ ­X�h ¡µ¸��§��� X�·­�
V 5"�µ¸�/�·� �·§�¨¸ �� ¢�­0C« 5"�� ¦ ­X�.8n� �R n� ��¦��V­0C}��� 8X���¡�n¨É¯��n���n�y ¡��E � ¾ ��� ¾� �� ¨¶���$"�­X�.'0$
� �h �� �· ¡�nµ¶�«¯����� E�n��¢e ��¡�n���·¯�µ¸���·µ¶­X�J­ C ¢}��  �!G� 5"���  §��·� 'X­X§«� µ¶�%C ���n�· ���§�¦y ¡§��·� C ­X�U����­,8Mµ¶�·µ¶­X�J­ C  5"����·� � ©
8Mµ¶¦�� � ¾ � "���´�§}��¨¶µ¸  'j­0C� /"��%����� 8Mµ¶¦�� �i­0CV /"����n����¨¸µ¶¦ �� ¡µ¸­X����µ¶��µ¸�! }§�����¦ ��¢b¹H'= 5"�µ¸�  X�·­�
V 5"b�n��¢b¯I­X�· 
­0C  5"���¯�
®­X������
�µ¸ /"G¦ ­X�h ¡µ¸��§�­X§��!¯���¢�µ �������� /"����n§�¢�µ¸­�����¢ 8Mµ¶¢«� ­� 5"}�� ��n�·� "�µ  "«¨#'J�·� ���·µ¸ �µ#8X��
�µ¸ /"
 5"«���· ¡�� ¡��­0C® /"����«�� �
 ­X���&$  5"«� ��� C ­X��� $� 5"«� 'j¢�� ¯��n��¢j 5"}�� � /"������y �
®­n���  Xµ#8n� �� /"�� ¯  X§��n�¡�n�h �� � ��­0C
�Ä� � C ­n��¯��n��¦ ��¾

; §}�n¨¶µª  'J­0C � ��� 8Mµ¶¦��FE ; ­ � G^µ¶�!��¦����}�n¦ µª  '�­0C  5"��i���y �
®­n���J 5"��� !��§����«¨¶µ¶���� X§}�n���n�h ¡� ���E ¡­� 5"����n�É©
��¨¸µ¶¦��� ¡µ¶­n��� ¾ � "«���n����¨¸µ¶¦ �� ¡µ¸­X���E§��·���}�n���n¯I�� ¡������­0C*; ­ � ������­M¦ µ¶�� ¡��¢� ¡­ 'X­X§«�¼¨ �('n� �� ¡­J���«�«��� �·� 'X­n§��
¢�����µ¶�·� ��¾ � � 8X���¡�n¨ �³ ¡§�¢«µ¶� ���������·���n¨¸µ�� ��¢J��­% /"}��   /"�� � �h ¡�������y !¦��n�����·­,8Éµ¸¢���; ­ � ¾ � ����­0C  5"«���· �§�¢�µ¶���
 5"��� !�n���i¯I­X���4¢«��  ��¦4"�� ¢=µ¶�E 5"��?�^µJ7 � � � 8 �^��¦4"«µ¸ ¡��¦� �§�����¾5� "�µ¸�!�n��¦4"�µª ¡��¦� ¡§«���i¨¶� �,8n� �!��­X¯I�4�Ä­Xµ¶�h ¡��µ¸�
­X�Ä� �$ 5"}�� ��n�·��¹}�n��� C ­X�i���·­X� ­n�¡�n¨V­0C �=����
r¯I­É¢���¨ $  5"}�� I �­! X�y 5"�����
�µª 5"b 5"�� �^µJ7 � ��� 8$�n�·�  X­Xµ¶�% 
 ¡­� 5"«������¦ ­X§«�� �� ��C ­X����§��«��¨#'Mµ¶�% �¦�­X¯��«¨¶�� ��i�n��¢=���É��¨¶µ¸¦ µª E��§��«� ­X�³ �C ­n�� /"��i¢�� ¯��n��¢«��­0C�; ­ � ­ C® 5"«�
�n���«¨¶µ¶¦ �� ¡µ¸­X����¾

� �e¯I­É¢«� ¨�� �
�·� ��¦ µ#"�¦��� �µ¶­X���n��¢(¢�� 8n� ¨¸­X��¯I� �h ($¥¦ ­n��¦ ���« ¡�U�n��­X¹.&·��¦� U­X��µ¸� �h ¡��¢ $}¢�µ¶�³ ¡�·µ¶¹�§« �� ¢(� 'M�· �� ¯I�
�n��¢G¦�­X�h ¡��­n¨ ­0C  ¡�����I¦ ���n�·� C §���¢}��¯����� ¡�n¨ ¾��V¦ ¦�­X��¢«µ¶�A � ¡­% /"�� �·�i¦ ­X��¦�� �« ��!�n����¢«� 8X��¨¶­X�Ä� ¢G 5"«µ¶� ¦�­X¯i©
�Ä­X��� �h  À��9;E­ � C ­n�® ¡���n����¨¶�� ¡µ¸­X��­ C/ /"��E�}�n���n¯I�� ¡�����
­ C/ /"����n���«¨¶µ¶¦ �� ¡µ¸­X�I¨ �('X����C ­X�® 5"«�E­X��� ­0C/���y �
®­n���&$
 5"«� �\¬��+ /"}�� U¦ ­X�%"A X§������ �n¨¸¨  5"��!��­� ¡� �·�^­0C� 5"�� �^µ#7 � ��� 8�¢�­X¯��nµ¸� $� 5"�� ��� C ­n�\¯��n�}�  X�! /"��!¦ ¨ ���������
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�^µJ7 � ��� 8Ä¾�� �U��´�§�µª ¡�� �§��¡���^µJ7 � � � 8%�V¢��y  �n¨#"}�n¢}� ��¯ 8��n��µ¸­X� �����Ä� ¦� �­X�>$2�V¢�����¦���µ¸ �­E­X� ¦ ­n¯��Ä­X�· ¡�n¯I� �h ¡­X�
¢}�n¢«­X�V�n­X�  }§6�É­X��EM:Q����G � ­n�®����§��V¦ ­n¯��Ä­X������ �� ��¾�-\­ "}�}��¨ ¢�� ¦ �n��ºª ¡§�¨¸­ �^¯I­X�³ ¡�¡��¢�­4�n�
¢«� "}¦�µ¶½ �«¦ µ ���
� ����§A X����µ¸¢�­I�n����­X�����n������­n� ­X�³  �n���}���¡�i�0 X�·�> h�n��C §«��¦ µ¸­X�}�n¨¸µ¶¢}�n¢«� �
�}���¡�4��§��«��µ¶�
 ¡�nµ¶�V¢«� "}¦�µ¶½ �«¦ µ ��� ¾

Êi| � � '������������������ v��
	/��� 0®* " � *Iv
-^±n­����Éµ¶�· ��i§�¯�¦�­X����������­(�}�n���%¢�� "���µ¶��; §}��¨¶µ¶¢��n¢��¼¢«� � � �98Éµ¸° ­�¾ � ¯ ),+!+0+%�(¬�� � ¬��9��¯�§�¯ ¢��

����§��!��� ¨¶��  Kn��µ¶­n� � ),B�� $/¢«µ��4´�§��5; ­ � � ­X�·��§�µ ¦�­X��­n ¡�n°>=M� ��¯��nµ¶�^� ���Ä� ¦�º#"}¦ �n�!�}�n�¡���n¨# X§�¯��n�U �� ¦���­X¨¶­0 Xµ �n�
¢��%�·� ¢�� $   �n¨ ¦ ­X¯I­ ���\» $�¯�����­e ¡����¯I­ ���0 n­X�¡�(¯��nµ¸���n¯I��¨¶�n¯����h ¡�I§��¡�n¢«­�¾G¤¥�n¨ ��© ���I¢�� ; ­ � ��­n�
��µ¸�· �� ¯��n�®¢��^�n��¯�� ��� �}�n¯I� �h �­¼� ¯9¢�µ¸��¦ ­%$É��­n�
��µ¸�· ¡��¯����®­X�Ä� ���n¦ µ¸­X�}�nµ¸� �U� �h ¡�·� ­X§« ���­X��¾�:��n�������n�·���!¢��
����¢�� � $}��� C � ����© �·�¼£�"}��¹�µ¶¨¸µ¶¢}�n¢«�^´�§���§�¯��i�·� ¢��  �� ¯�¢«�!�«��­,8X���\¯I� ¨#"�­X� ��� �98Mµ¶° ­I�}�n����§�¯�¢��y ¡����¯Iµ¶�}�n¢«­
 ¡�/� C �> n­I��¯Z ¡��¦ ��­n¨¶­! Xµ¶�n�
¦�­X¯�­«À�� :L$¥¤}�¡�n¯I�y© �\��¨ �('!$ ���\» $&�  5"«� ���«�� U�!­n§« ¡���n� ¾

-U­G ¡���n¹}�n¨#"�­G¢��e¤}���R X§��·­X�$�F�\§��· �­X� � )!) � $
� ; §}�n¨¸µ¶¢}�n¢«��¢�� � � � 8Mµ¸° ­ �e�G¦��n���n¦ µ¸¢}�n¢���¢}�G����¢��
���·­ 8n� �\§�¯Z����¦���¯�µ¸�$"}�n¯I� �h ¡­i¢���¢}��¢�­X�V¢���C ­X�·¯���¦�­X����µ¸�· �� �h ¡�!������� 8Éµ¸��ºJ8X� ¨�¾�� ¯�­X§« ��¡�n�V�}��¨ �(8M�¡�n� $��
� ¦����}�n¦ µ¸¢}�n¢��®¢��V�¡�� �µ¶�9C � � ��� £n� ����¦ � �·��µ¸¢}�n¢���� ¢��n� �n��¨¸µ¶¦���°>=M� � ¾�; §}�n¨¸µ¶¢}�n¢«�®¢�� � ��� 8Mµ¶°�­*�V¢�� "���µ¶¢}� ¦�­X¯I­
� "��n¹�µ¶¨¸µ¶¢}��¢�� ¢���§�¯r� ¨¸� ¯I� �h ¡­I¢}���·� ¢�� $ �·�'&��I§�¯��I�n��¨¸µ¶¦ �n°�±n­%$ ��� ��� $Ä��­� ¡����¢�­X�>$}­n§e­X§« ���­I¢�µ¶�·� ­n��µ¸ �µ#8n­
¢��E ¡���\�n¨  X§«¯7��ºJ8X��¨Ç¢��� h�n�¡���� �µ ��¢����·§}�n�\���Éµ  X½���¦ µ¶�n� ¾

:��n���<����µ¸ ¡��¨¶¹}��§�¯ �J) 2 � ; ­ � � §�¯9 ¡����¯I­�´�§���C ����´.1«� �h ¡��¯����� ����Ä­X�·��§�µ ¢«§���¨¶­¼��µ  n��µ#"}¦ �n¢�­�À���� C ������©
�����n­I¢�� �·� ¯I� ���$"�­%¢«��§�¯��i��� ¢«����¯r��� ¨¶�n°�±�­�£n������¦ ������µ¸¢}�n¢���� ¢��!§�¯����n�«¨¶µ¶¦ �n°�±�­I�!�n­I¦ ­n��&·§��h ¡­�¢��
 ¡��¦ ��­n¨¶­! Xµ¶�n�
´�§��!� ����¯Iµ¸ �� ¯7�i�·� ¢��!�¡�� ¡µ¶�9C � � ���V� �³  �n�* h�n���n�h ¡µ ���
¢���¢�� �·� ¯I� ���$"�­�¾

-U­�¦ ­X�h ¡���M ¡­�¢«� �· ��� ��¡�n¹}��¨�"�­A$S; §}��¨¶µ¶¢��n¢��E¢�� � � �98Mµ¶° ­ �!� �h ¡����¢�µ¶¢���¦ ­n¯�­��I¦ �n�}�n¦�µ¶¢}��¢���¢��I�·� ¢�� $
�� ��¡�(8 ���!¢«­X�E¯���¦��n�«µ¶��¯I­X� ¢«�I�·� �·� � 8���¢��4¨ ���R X§�����¢��i¹}�n�«¢}���4����µ¸­X��µ#���n° ±n­%¢��� ��5� C �  X­A$Ç� ¯ C ­X���«� ¦ ���
 h�n���n�h ¡µ¶�n�
¢���´�§��!¢��� �� ��¯Iµ¶���n¢�­X�  }§.�«­n�U¢��E ��5� C �  X­� ¡���¡±n­i ¡����  �n¯I� �h �­4¢�µ#C ����� �«¦ µ ��¢�­�¾

�^�n¹«µ¶¨¶µª  �n��; ­ � ����´�§�� �\��¦ ­M­X�Ä� ���n°�±n­4¢«�  ¡­M¢�­X�
­X�V�«º#8X��µ¶�
¢������ ¢«�0$}¢�����¢��!�n�V¦ �n¯���¢}�n�
�·§�� ����µ¸­X�����
�� /���n� µ¸�%C � �·µ¶­X�·� � $ ¹Ä� ¯5¦ ­X¯I­A$Ä¢��¼ �­É¢�­n�^­X�U� ¨¶��¯����h ¡­X� "�¯ �?"}¯�¾�;E§��n¨¶´�§����  h�n���n�h ¡µ¶��¢�� ;E­ � �����5�
��­i¯ ���Éµ¶¯I­�  ±n­i¹Ä­h��´�§}�n�h ¡­�­I��¨¶­i¯��nµ¶��C ���n¦ ­i�}�
	�¦ �n¢���µ ��	����h ¡����­X�·µ  X��¯7��¢����· �µ¶��­FE�¤�µ# �¾42M¾#) G � ),P � ¾

�



� � 
 �IÆ
� - � �
�}�/�e�/� : ��� .
� �X�B�3�i� : $

������
������
������

������
������
������

������
������
������

������
������
������

 Usuário

Médio

Bom

Ótimo

Ruim

 Aplicação Multimídia

¤�µ# �¾42É¾J)XÀ (^µ¶�¡±�­I¢«­5�\��§�����µ¶­i�·­X¹�����; ­ � ¾
-U­�¦�­X�h ¡���M �­(¢�� ;E­ � �%¢�µ¶�·� ­X�«µ¶¹�µ¸¨¶µ¶¢��n¢��E¢��4¨¶�n�R X§«�¡��¢«�4¹}�n��¢}� � $ � �h ����4­X� ¢«� ¯��nµ¶� ���n� 6n¯I�� ���­X�

¢��J�·� ¢�� $U­ ¯��nµ¸���·� ´�§�µ¶�·µ¸ ¡�n¢�­ � )(W���¾+»�� ¦ �n��µ¸��¯I­X��¢�� ; ­ � �n¢�¯Iµ¶��µ¸�· ¡���n¯ ��¨¶�n�R X§«�¡�=¢«��¹}�n��¢}�=¢��
�n¦�­X��¢�­�¦ ­X¯ ���®���Éµ# X½ ��¦�µ �n� ¢}���n��¨¶µ¸¦��n° ±n­��U���n� 6n¯I�� ���­X� ¢��\¦ ­X�1"4 X§����n°�±n­�� �n¢«¯�µ¸��µ¶�³ ¡�¡��°�±n­�¢}�!��� ¢«�^�0$
¢����·  �?C ­X��¯��%$¥�}±n­%�Ä­M¢�� ¯r���·­,8X� �  h�n�¡���� �µ �n�\��­X�U¦��n�·­X�^­n��¢���¦�­X¯����n�· �µ¶¨�"��n¯����h ¡­4� �³ ¡µJ8X� �^� �.8X­X¨J8Mµ¶¢�­�¾
¬®­X���·� ´21����� �� ¯I� �h ¡� $4; ­ � ¦�­X¯Ï§�¯+��º#8n� ¨�¢«�V��� �98Mµ¶° ­� h���¡�n�h ¡µ¸¢�­ �·� ´�§�� � ��¨¶­M¦��n° ±n­ ¢��V�·� ¦ §«����­n� �  �§6�É­X�
¢���¢}�n¢«­X�Vµ¶��¢«µ#8Mµ¶¢�§��nµ¶��¾���¨ ���R X§�����¢��E¹}�n�«¢}�i�n¨¶­M¦��n¢��4��§�¯��i�n�«¨¶µ¶¦ �n°�±�­�� ¯7§�¯��4�·� ����� 8��4¢�������¦ §��·��­
�}±n­!� �³  �n�/��¢�µ¸���Ä­X��ºJ8X� ¨¥�}���¡��§���­�� ¯ �n��¨¸µ¶¦ �n°>=M� � ¢�­! ¡µ¸� ­�¯I� ¨�"«­X�³© � � C ­n��° ­«¾��U¯���8X�
� ´�§��^£�¨ ���R X§����E¢��
¹}�n�«¢}� ��§�¯x�·� ¦�§����·­�"}��µª ¡­A$������·µ¶­X�·µ¶¢}�n¢«�
¢�­X� ����­ &·�� ¡µ¸�· ¡�n� ¢���;E­ �  �� ¯x��µ¸¢�­!�n���·�> X§«�¡�n� ´�§��U­� ¡�/� C �> n­
¢��E¯I� ¨#"�­X�
��� C ­X�·° ­i�}±n­4�Ä� �·� °��I�n�SKX�V�n�V�·� �·� � 8��n���·� ����¯�� C �y ¡µJ8n��¢}�n� ¾��U�n¹�µ¸¨¶µ¸ ¡�n��;E­ � ���n�¡�4�n�«¨¶µ¶¦ �n°>=M� �
¢����n¨¸ ¡������µ¸­X��µ¸¢}�n¢��4�}±�­�¢�� 8X��µ¶¯I� ­X�·��µ¸¹�µ¶¨¸µ¸  ���U­(§���­�¢}�n���n��¨¸µ¶¦���°>=M� �E¢��I¹}�nµ,�������·µ¶­X�·µ¶¢}�n¢«�n¾ -U­(��µ¶­X�
¦�����­A$}���·  ��� �«¨¸ ¡µ¸¯����>$«¢«� 8X��¯r¦ ­X�h �µ¶��§}�n��C §���¦�µ¶­X���n��¢�­i¯I� ��¯I­� ¡����¢�­I§�¯��·� � 8Mµ¸° ­I¯��nµ¸�
¨¶���h ¡­�¾

�^­I� ­X�h �­I¢«��8Mµ¸�·  �4¢���§�¯��4µ¶�%C ����© ���· ���§« �§��¡��¢����·� ¢�� $Ä�·� ´�§�µ¸��µ¶° =É���V¢���§�¯��I����¨¶µ¸¦��n° ±n­4´�§���¢�� �·�'&��
§« �µ¶¨¶µ#���n� © �·�%¢��F;E­ � ��±n­ 8Mµ¸�·  ����¦�­X¯�­G§�¯��G��­X¨¸µ¶¦ µª  �n° ±n­�´�§��(��� �/�j ��¡�n¢�§!� µ¶¢��j��¯�§�¯ 	�¦�­X�h ¡�¡�� ¡­j¢��
����� 8Mµ¶°�­ 	�¾ � ­n¨¶µ¶¦�µ¸ ¡�n°>=M� � �¡±�­ C � µª  �n� �� ¡���(8 � �®¢}�¼���  X­É¦�µ �n° ±n­¼¢«�^�}�n�R6n¯I�� ¡�·­X�®¦�§�&·­X�Q8n��¨¶­X�·� �®¢«� 8X��¯Z���·  ���
¹Ä� ¯u¢�� "}��µ¶¢«­X� ¾ � 
����'���������E�}±n­(­0C ����� ¦����«� �$"�§�¯ ��§��Ä­X�³ ¡�I�}�(�«��­,8Mµ¶�¡±�­A$��«­�¯I­X��µª ¡­X���n¯����h ¡­��I�}�
�n¢}���«  �n° ±n­!¢��U���n� 6n¯I�� ���­X� ¢�� ; ­ � $h´�§��U�}�n�¡��§�¯��!¢«�� ¡����¯Iµ¶�}��¢}���n��¨¶µ¸¦��n° ±n­�¦ ­X�«�· ¡µª ¡§�µ}­!¦ ­n��&·§��h ¡­�¢��
�}�n�R6n¯I�� ¡�·­X��¦ ­X¯rµ¸¯��Ä­X�·µ¶°>=M� �V­n§��·� �· ���µ¸°>=M� �\´M§«�¼¢�� 8X� ¯5�����U���� ¡µ¸� C ��µ¸  ���\���n�¡�i´�§����I�n��¨¸µ¶¦���°�±n­i­X�Ä� �·�
¢����� ���­I¢�­X���}�n¢«�R=M� ��� �·� ��¦ µ#"�¦��n¢�­n� � ) 3 ��¾

�U¯�¦�­X��&·§��h ¡­j¢��(�}�n�R6n¯��y ¡�·­X�4¢}�j�n��¨¶µ¸¦��n° ±n­A$ ¦�§�&·­X��8n��¨¶­X�·� �4¢�����¦ �·� 8n� ¯ ­=�·� � 8Mµ¸° ­j­0C � �·� ¦ µ¸¢�­A$��
8Mµ¶�³ ¡­$� ��¨ �²¦���¯��n¢��b¢«�=�·� ¢��j�� ��¡�(8 ����¢��j����§��(��� �·� ��¦� �µ#8X­n���}��� 6n¯I�� ���­X��¾ :/­X�����É� ¯I��¨¸­A$^¢}��¢}�����
¦����¡�n¦y ¡� �·º¶�³ ¡µ¶¦ �n�E¢��I§�¯��(����¨¶µ¸¦��n° ±n­%¦ ­n¯�§�¯(À �n§�¢�µ¸­ T $'� � ���Ä­X���n¯I­X�³ ¡�¡��¦�­X¯�  � ����¢����n¯I­X�· ��¡�0 n� ¯
� ¯ T ���3��� 8Mº¶¢���­$��¯ ´�§}�n¢«��­X��¢�� ),/0B�� ) 20B ��� !6� � �G¦�­X¯ 2 W $'� � �j�Ä­X� ��� !6� �!� 20B²´�§}�n¢��·­X��� ­n�
���  X§���¢«­A$®´�§}�n¨V¢«� 8X�(�����I£G¨¶�n�R n§��¡�J¢���¹}����¢}�G��� ¦�� ���/�n��µ¶�j���n�¡�G�n¦�­X¯�­M¢}�n��  �n¨  �§6�É­�� � ¹������ 8���© �·�
�}�n����� �³ ¡�����É� ¯I��¨¶­%´�§��¼§�¯��?8n����±n­%¢«�<+%$XP�»�¹���� ����§%"�¦ µ¶���h ¡���}���¡�%�� �� ��¢«� �E�%����¨¶µ¸¦��n° ±n­�¾*�
 ¡�¡�(8 � �
¢����· ¡�¼���É� ¯I��¨¶­%$ ¯I­X�· ��¡��© ���!¦ ­X¯I­%�I ¡�¡��¢�§�°�±�­�¢�­X�^�}�n� 6�¯��y ¡��­n�U¢}���n��¨¸µ¶¦���°�±n­I�}�n����­X�^¢�������¢����Ä­É¢«�
����¢}��� ¾ -U��¯Z ¡­M¢�­X�V­n�V�}�n� 6�¯��y ¡��­n�
¢}�4¦��n¯��n¢}�4¢}�i�n�«¨¶µ¶¦ �n°�±�­�� ­M¢���¯Z�����V ¡�¡��¢�§$� µ¸¢�­X�V�·­X¯����h ¡�E�}�n���
­��}�n�R6n¯I�� ¡�·­%¨ ���R X§�����¢��¼¹}�n��¢}�1$ �}±n­�­X¹«�·  ���� ��0$  ��¡�� ¡��© �·���n�Ä� �}���E¢����}�n�R6n¯I�� ¡�·­X�^¢«� �n§�¢�µ¸­%� 8Mº¶¢���­
´�§��!� ­M¢�� ¯7������ ��¡�n¢«§$� µ¸¢�­X���}�n���i­i�}��� 6n¯I�� ���­i¨ �n�  X§����¼¢��!¹}�n��¢}�É¾
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banda � video = 160 · 120 · 24 = 9.216.000bps

banda � audio = 8 · 8000 = 64.000bps

banda � total =
(banda � video + banda � audio)

106
= 9.3Mbps

� ��������¦ µ¶�n¨¶¯I� �h ��!���Éµ¶�· �� ¯�¢«­Xµ¶�
¯I� ¦ �n��µ¸��¯I­X�
¹��n�·µ¶¦�­X�V¢�µ¶�·� ­n��º#8n� µ¶�V���n�¡�����·­,8X� � ; ­ � � ¯Z��� ¢«� ��� :VÀ
� ��� �·� � 8��^¢«����� ¦ §«����­n� À�­n������¦ §��·��­X��¢}�^����¢��®��±n­ ¢�µJ8Mµ¶¢�µ¸¢�­X�
¢��
��¦ ­X�·¢�­ ¦ ­n¯2­n������´�§�µ¶�·µ¸ ¡­n��¢���; ­ �

¢}���n��¨¶µ¸¦��n° ±n­A$Ä����§ &·� µ¸ �­X� £�� ­X¨¸º¸ �µ¶¦��i¢��4��¢�¯�µ¸��µ¶�³ ¡���n°�±n­I¢���¨¶�n�R n§��¡�I¢���¹}�n�«¢}�«¾�� � � (�: E  �
A
���	�.� �4�  ��2 ��� ��� �������=/ � ��� ��� � �MG $Ä� ­n�\���É� ¯I��¨¶­A$&C ­X�·��� ¦���­X�U¯���¦��n�«µ¶��¯I­X���}�n���Iµ¸¯��«¨¶� ¯I� �h ¡�n°�±n­
¢�� � ��� 8Mµ¶°�­X��� �h ¡�> n�¡�n¢�­n� � W �
¹}��������¢�­����i�·� �·� � 8��I¢������ ¦�§����·­X� ¾

� : ��µ¸­X��µ#���n° ±n­�À�­¼ ¡�/� C �> X­¼¢}������¢�� � ¦�¨ �n�·��µ#"�¦��n¢�­¼� ­X�
�·� ¦ §«����­n�V¢��E����¢�� �¡±�­4¢�µ#8Mµ¶¢«µ¶¢�­X� ¢��E��¦ ­X�·¢�­
¦�­X¯�¦���µ¸ /� �·µ¶­X�U¢��4� ­n¨¶º¸ �µ¶¦ �n��¢��i�n¢�¯Iµ¶��µ¸�· ��¡�n° ±n­�¢��4¨¶�n�R n§��¡�I¢��4¹}�n��¢��«¾ :��n�¡� "��n¹�µ¶¨¸µ¸ ¡�n��; ­ � ­n�
¯I� ¦ �n��µ¶�·¯�­n�®¢�� ¦�¨ �n�·��µJ"}¦��n° ±n­4�n�·���  X§��¡��¯9 ��¡�� ¡�n¯����h ¡­����·� C ����� �«¦ µ ��¨ �4�n��¨¸µ¶¦ �n°>=M� � µ¶¢����h ¡µ#"�¦��n¢}���
¦�­X¯�­� ¡����¢�­U���Éµ  X½���¦ µ¶�n�/´M§��n�h ¡­ ��­X���·� §������ ´�§�µ¸��µª ¡­X��¾L���n��´�§�µª ¡�y ¡§����\¢�� � � �98Mµ¶° ­n���^µJC � �·� ��¦�µ �n¢�­n�
�X-1$ ),/��Ç����­,8n½����· ¡�� ¡µ¸� ­4¢«�!�·� �98Éµ¸° ­�¾

� �������^¢�­nµ¶��¯���¦��n�«µ¶��¯I­X�
��±n­���±n­I¯�§« ¡§��n¯����h ¡�E���É¦�¨¶§��·µ#8X­n� ¾��V­I¦ ­n�� ��5�n�·µ¶­A$«� ¨¶�����¡±n­I¦ ­X¯I��¨¸� ¯I� �É©
  ����� ��¾ �E§�����&��%$
� ¨¸� ���¡±n­=����­�&·�y  �n¢«­X���}���¡�G§���­²��¯ ¦ ­X��&·§«�� �­A$
¢�� C ­X��¯��j�=�n¦�­X¯I­É¢}���I¢«µ#C � �·� �h ¡���
���Éµ# X½ ��¦�µ �n�V­n� ���¡�n¦�µ¶­X�}��µ¶�
��¯�¢�µ#C �������� �� �\¦ ­X�h ����M ¡­X�\¢�������¢�� ��¾
��������� 	�

������������������������� �!��"#�
$�"%

��"#�&�'�(��)�*+���,����� ���.-/��0

�d¦���¯��n¢��¼¢��E�n�«¨¶µ¶¦ �n°�±�­��E��¦��n¯��n¢}�¼¢«� ����¢�� �Ä­X���·§�� ¯7��� §«�V���RKX�«��µ¶­n�®�}�n�R6n¯I�� ¡�·­X�®¢«��; ­ � �}�n���
���É���·� �·�¡�n�%­j����§ ����´�§�µ¶�·µ¸ ¡­j´�§}�n�h ¡­��=§�¯��·� �98Éµ¸° ­�¾ � �³  �=�·� ° ±n­�¢����· ¡�n¦����(¢�����¦ �·� 8n��­X���«��µ¶�«¦ µ¶���nµ¶�
�}�n�R6n¯I�� ¡�·­X�V¢}�4¦���¯��n¢��i¢��I����¨¶µ¸¦��n° ±n­4��¢}�4¦��n¯��n¢}�4¢�������¢���¢}���^��´�§�µª ¡�y ¡§������\¬�:Q� � :/¾

� � §«��§��n�·µ¶­X�����É�����������n¯ ��� §«� ¢«� ����&·­X� � ¯+ �� �·¯�­X� ������­M¦ µ¶�n¢�­X� £ �«�RKX���·µ � ¨¸µ¶�A X§��0 X� ¯ "�§�¯��n�}� �}�n���
��� C � �·� ��¦�µ �n�4§�¯  ¡µ¸� ­J¢«����� �98Mµ¶° ­G�����Ä� �¡��¢�­�¾ 12¦ ­X¯�§«¯ �J§« �µ¶¨¶µ#���n° ±n­e¢«���}�n� 6�¯��y ¡��­n��¦ ­X¯I­�À���§�µ¸¯ $
¯ � ¢�µ¸­A$ ¹Ä­X¯w�<Kn ¡µ¸¯�­«¾�� ���·� ���}�n�R6n¯��y ¡�·­X� �¡±�­����M ¡�·� ¯��n¯����h ¡���·§�¹.&·�� �µ#8n­X�>$Ç¢���� ����¢�����¢�­(¢�­�§���§$�n��µ¸­
�e¢«�e����§?¦ ­X�h ¡�� ¡­=¦ ­X¯ �=¦�­X¯I��§«  ��°�±n­A$®�}�n� 6�¯��y ¡��­n��¦�­X¯ 8n��¨¶­X�·� �Iµ  X§}��µ¶�i� ­M¢���¯  �� ����µ  n��µ#"}¦ �n¢�­X�
¢�µJC � �����h ¡� � �}�n���E§���§�����µ¶­n� ¢«µ#C � �·� �h ¡��� ¾�:/­X� ���É� ¯I��¨¶­ E�¤�µ  �¾!2É¾ 20G $���¹ ��¯x����­,8��(8X� ¨¥´�§��\§�¯����Ä� �·��­h�!´�§��
��§���¦ �i �� 8X��¦�­X�h  �� �­I¦�­X¯Z��´�§�µ¶�}��¯����� �­X�V� ¨¸�� ��32X��µ¸¦ ­X� $}�n­ 8n� ��§�¯ 8Mº¸¢�� ­i¢��E§�¯�� �5� ��� � ��465	� ����)�� �����0$
����¯ ¦�­X� E���� ���}�n�����·�� ¡­ �e¹��¡�n�«¦ ­HG5"}´�§��G��¢�¯�µ¸�¡�n¢«­�¦ ­n¯ � �n�«��� �·� �h  ��°�±n­b��¢�µ# h�%$V��§«�����·� � �«¢�µ¶¢�­%$
	 ; §��5Kn ¡µ¸¯�­�78797 �¡¾ 	 �e§�¯��e­X§« ��¡���Ä� �·��­h� "��n¹�µ¸ �§}�n¢}�(¦ ­X¯ ­J¯�§«��¢�­J¢�µ# Xµ¸ ¡�n¨ �n­F8n� ��­e¯�����¯I­ 8Mº¶¢���­
¢�µ# h�«À 	9;E§«���0� ���·µ¶¯I­:79787 � ¾ :�­M¢�� ¯I­X��­X¹������ 8��n��´�§���� ���·� �4�}��� 6n¯I�� ���­X�!�¡±n­eµ¶��¢�µJ8Mµ¶¢�§}��µ¶����¢���� ����¢���¯
¢}�n�U���É�Ä� ��µ¸½ ��¦�µ �n�U¢���¦ �n¢}��§��·§��n�·µ¶­�´�§}���� �­���§�¯w�·� � 8Mµ¸° ­�¾��^µ¶�«¢}�������· ¡�¼���É� ¯I��¨¶­�­� ¡����¯I­ ����)��������
�5� ��� � ��465	�¼  �n¯¼¹ ��¯Z�Ä­É¢��  �� ��¢�µJC � �����h ¡� �\��§46n��¦�µ �n�V���n�¡�i¦��n¢��i¨¸� µª ¡­X��¾

�^�SKX�/­^§��·§��n��µ¸­U�·� ¨¸� ¦ µ¸­X�}�n�
­X�/�}�n�R6n¯I�� ¡�·­X�/¢���; ­ � ´�§�� §«¯��\�n��¨¸µ¶¦���°�±n­�¢�µ¸���Ä­X��µ¶¹«µ¶¨¶µ#���%$��^�n��¨¸µ¶¦ �n°�±n­
­X��¦ ­n�H8n� �³ ¡�!�}�n�¡�4�}��� 6n¯I�� ���­X�V´�§��!¢���C �� ¡­%$�� �³  ±n­i����¨ �n¦�µ¶­X���n¢�­X���n­4 �µ¶�Ä­4¢���¯�º¸¢�µ ���4�·� �V ¡����  �n¢��«¾
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Serviço

Mesmo Serviço
para os dois

Usuários
Ótimo Péssimo

Usuário A Usuário B

¤�µ  �¾A2É¾U2ÉÀ�:�­X�h �­X�U¢«� (^µ¶�³  �4¢���§�¯ � ��� 8Mµ¶°�­i�}�n�¡���^µJC � �·� �h ¡��� �\��§��n�·µ¶­X��¾
����¯�¹ ��¯ C � � ��¯ ���n�· ���¢�­e¦ ­X��&·§«�� �­J¢����}�n� 6�¯��y ¡��­n��¢}���n��¨¸µ¶¦���°�±n­A$�8��n¨¸­X������´�§��%��±n­e§É ¡µ¶¨¸µ�� �n¢�­X�

�}�n���$�·� ���·­É¢«§$� µ¸�(�·� �����n°>=M� �J�n�}�n¨#K! Xµ¶¦ �n�%¦�­X¯�­«À�µ¸¯��0 n� �����j��­X�«� ¾ �^��� ����¢�����¢�­?¢�­X� 8��n¨¶­n��� ��¢�­n�
�}�n�R6n¯I�� ¡�·­X�%�=��� �«��­M¢�§�°�±�­ � ­M¢�� �/�������%¯��nµ¶�I­X§?¯I� ��­X�?"}� ¨^£²��� �n¨¶µ¸¢}�n¢�� E�¤�µ# �¾I2É¾XP.Gy¾ � �> X§��«¢�­b�
� �·� ��¦ µJ"}¦��n° ±n­ � �7� ��� � � ���.� �32 � �4� ��� � ) - �
­X���}�n� 6�¯��y ¡��­n�V��� ¨¶�n¦ µ¸­X�}�n¢«­X�
¦ ­n¯ �n§�¢�µ¸­4��8Éº¸¢�� ­i��±n­�À
����� 
�������� �	��

� �����	�
��À
´�§}�n�h �µ¶¢}�n¢«�!¢«��$'� � ���}�n���I����¯�� � ���}�n�V§�¯��i�n¯�­n�· ¡��� �
����� 
�������� �	��

� ��� � ����À® ¡���«�I¢���­X¹É ¡� �«°�±n­I¢��!�n¯I­X�· ��¡�n� �
����� 
������ � ��������� � � � � �MÀV´�§}�n�h ¡µ¸¢}�n¢���¢���¦����}�nµ¶� �
����� 
�������� ��� � � ��� � � ��� � À  ¡µ¸� ­!¢��U¯�­M¢�§�¨¶�n°�±n­.��¦ ­M¢�µ#"�¦��n° ±n­E¢�­���§�¢�µ¶­ E B�� ¨¶µ¶�«���n� $4)�� ¨ � 
�$%2��
��© ¨ � 
�$4P�� 
 � »FG �

��� � 

������ �! ��� ��! � ����À
´�§}���� �µ¶¢}��¢���¢�� ��� ��� � � E ´�§}�n¢��·­X�NG
�Ä­X�V���  X§���¢�­ �
��� � 

��������� � ��!�"�� 
 � � À ´�§}�n�h �µ¶¢}�n¢«��¢�� $'� � �i�}���¡������¯�� � ���}�n�^§«¯5�Ä­X�h ¡­�¢��¼§�¯���µ¸¯��0 n� ¯��Ä� � ©

 �� ��¦�� �h ¡���n­<C �¡�n¯I�E¢�­<8Mº¶¢���­��
��� � 

������!
����� ��� � ��� � À�8��n¨¸­X�����V��� C �������� �� �^�I��¨¸ ¡§«�¡���!�4¨ �n�  X§��¡��¢«­?8Mº¶¢«� ­�¾

audio_sampleRate

1s

audio_sampleSize

Video

video_colourDepth

 2 bits = Black and White

#�#�#�#�#�#�#�#�#�##�#�#�#�#�#�#�#�#�##�#�#�#�#�#�#�#�#�##�#�#�#�#�#�#�#�#�##�#�#�#�#�#�#�#�#�##�#�#�#�#�#�#�#�#�##�#�#�#�#�#�#�#�#�##�#�#�#�#�#�#�#�#�##�#�#�#�#�#�#�#�#�##�#�#�#�#�#�#�#�#�#

$�$�$�$�$�$�$�$�$�$$�$�$�$�$�$�$�$�$�$$�$�$�$�$�$�$�$�$�$$�$�$�$�$�$�$�$�$�$$�$�$�$�$�$�$�$�$�$$�$�$�$�$�$�$�$�$�$$�$�$�$�$�$�$�$�$�$$�$�$�$�$�$�$�$�$�$$�$�$�$�$�$�$�$�$�$$�$�$�$�$�$�$�$�$�$

Audio

width
video_resolution

he
ig

ht

video_framerate

¤�µ  �¾A2É¾UPÉÀ�:��n�R6n¯��y ¡�·­X�V¢���; ­ � ¢«�!¿U§�¢�µ¸­I� (^º¶¢���­�¾



� � 
 �IÆ
� - � �
�}�/�e�/� : ��� .
� �X�B�3�i� : /

� �4�}�n� 6�¯��y ¡��­n�4¦ ­X���·µ¶¢����¡�n¢«­X�4� �·��� �«¦ µ ��µ¶�4�}�n������� ¢«� �i´�§���µ¶¯I��¨¶��¯����h  �n¯ ¯I� ¦�����µ¶�·¯�­X�¼¢�� ; ­ �
E�¤�µ  �¾A2É¾XW.G $}���  X§���¢«­��4¦���¯��n¢��i¢«�!�·� ¢��!�¡±�­�À �i¯Iµ¶�«µ¶¯Iµ�����°�±n­�¢�­I�� ¡���n��­�"}¯r� "}¯���¢}�<8��n��µ¶�n°�±�­4¢�­
�� ��¡�n�·­ E & � � �'���0G �
�%¯Iµ¶��µ¸¯�µ#���n° ±n­i¢}��  � ����¢��¼� ����¢}��¢������n¦ ­n �� � �/­��«��­,8Mµ¶¯I� �h ¡­�¢�� 8�� � ±n­�¢��4¢}��¢�­X� �
¨ ���R X§�����¢���¹}�n��¢��«¾�� �������^�}��� 6n¯I�� ���­X�V��±n­i¢��� ¡�n¨�"}��¢���­X����­X���·�> X§�µ¸�h ¡� ��ºª ¡� �«� À
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Bom

Ruim

Médio

 Usuário

 Aplicação Multimídia

CAMADA DE APLICAÇÃO

Parâ
metr

o ...

Parâ
metr

o ...

Parâ
metr

o ...

Parâ
metr

o ...

Parâ
metr

o ...

Parâ
metr

o ...

CAMADA DE REDE

Parâ
metr

o ...

Parâ
metr

o ...

Parâ
metr

o ...

Parâ
metr

o ...

Parâ
metr

o ...

Parâ
metr

o ...

¤�µ  «¾&2É¾ W�À��^¹��³ ¡���n°�±n­i¢�­n��:��n� 6�¯��y ¡��­n�\¢«� ; ­ � ��¯ �^µ#C �������� �� �^¬
�n¯��n¢}�n��¾

� �� ��¡�n�·­F"}¯��F"}¯(À ��­J ¡� ¯I�Ä­J� �h ¡�·��­J� �.8Mµ¶­�¢«�%§�¯��e¯������¡�  X� ¯ � ­n��§�¯ �AK����e�·� ¦ ��� ° ±n­
¢����· ¡��¯I� �«�¡�0 X��¯��Ä� ¨¶­��%K�¢�� �³ ¡µ¶�«­�¾<� �· ����� ¡�¡����­�­M¦ ­X�·���4��­�¦���¯�µ¸�$"�­%¢��4 ��¡�n���·¯�µ¸����±n­�­X§�� ¯
§�¯5¢�µ¸���Ä­X��µª ¡µ#8n­%��­�¦ �n¯�µ¸�$"�­%¢«�¼ ¡���n����¯Iµ¶�·�¡±n­«¾�� ¯5§�¯��·­n ¡� �n¢�­X� $ ­��� ��¡�n�·­��4­%¯I­X�h  �n�h ¡�¼¢��
 �� ¯I� ­(� �h ¡�·���(����¦ � �Ä°�±�­e¢�­(�}�n¦�­n ¡�I������§��( ¡���n���·¯�µ¸���¡±�­�¾ � �· ��� �� ¯I� ­ �i  �n¯�¹0� ¯u�·� C ����µ¶¢«­
¦�­X¯�­I�� ��¡�n�·­i¢�������­X���0 h�n° ±n­��

� 8��n�·µ �n° ±n­²¢�­b�� ��¡�n�·­ E & � � �'���0GyÀ=� ¯ ��� ¢«� ��¢����}��¦ ­n �� �>$U� �³ ¡���}�n�R6n¯I�� ¡�·­²���������������� ¡���²¢«µ¶�· �­X�³©
° ±n­�­M¦ ­n����µ¸¢}�4��­X�� ¡��¯��Ä­X�\¢���¦4"«�> h�n¢���� �h ����¼���n¦ ­n �� �\¦ ­X¯I�}�n���n¢�­X�\�n­n�\ �� ¯I� ­X�\�n�h �� ��µ¸­X������¢��
 ��¡�n���·¯�µ¸����±n­����h ¡�����}�n¦�­n ¡��� ¾ 1d§�¯��(¢�µ¶�³ ¡­X�·°�±n­(´�§����n¦�­X�h ¡��¦ �0$�� ­X�!���É��¯���¨¸­A$/´M§��n��¢�­  �§6�É­X�
¢�� �n§�¢�µ¸­�­X§ 8Mº¶¢���­4�¡±n­� ��¡�n�«��¯Iµ¸ ¡µ¸¢�­X� � ¯9§�¯������ ¢«� �E­X�
�}��¦ ­n �� �V�}±n­¼¦4"��> h��¯Z��­4�·� §�¢�� �³ ¡µ¸��­
¢����h ¡��­�¢}��­n��¢���¯u��§�¦�� ���·µ#8��e­X§=� ¯u§�¯���¢��� �� ��¯Iµ¶���n¢}��¦��n¢�½���¦ µ¶�«¾ � §��·�'&��%$�� ¨¸� ��8n����µ ��¯�� ¯
 �� ��¯I­X�V¢��E �� ¯I� ­i¢��!�� ��¡�n�·­�¾�� �·  �i¢�µ¸�· ¡­n��°�±�­ �!���n�· �µ¶¦ §«¨ �n�·¯����� �� ���·�'&·§�¢�µ¸¦ µ¶�n¨Ç�n­4 ¡�/� C �> n­I¯¼§�¨ª©
 �µ¶¯Iº¶¢�µ¶�%$.C � � ����¢�­I¦ ­X¯�´�§���­i��µ¸�}�n¨ ¢«�%��§�¢�µ¶­i­X§V8Mº¶¢«� ­4 ¡���$"}�n¯r§�¯���´�§}�n¨¸µ¶¢}�n¢«�E¢�µ¶�³ ¡­X�·¦ µ¶¢���­X§
C ���0 X¯I� �h  �n¢����}�I�·� ¦�� �Ä°�±n­��
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�  ¡���«��¢���� ����¢}�e¢«���}�n¦�­n ¡��� Ài��  ���«���Ä� �·¢}�e¢����}�n¦�­n ¡���¼���������������� ¡�J­e�Ä� �·¦ � �h �§}�n¨®¢«���}�n¦�­n ¡���
´�§�� C ­X���n¯  ¡�¡������¯Iµ¸ �µ¶¢�­X�!�}�J�·� ¢�� $ ¯��n����±n­G�n¨¶¦ �n��° �n�¡�n¯ �·� §b¢�� �³ ¡µ¸��­G� ¯ §�¯ ¢��y ¡����¯Iµ¶�}�n¢«­
�Ä� �·º¶­M¢�­�¢��� �� ¯I� ­ E�¤�µ  �¾	2É¾U3!G�¾ � �· ����}�n�R6n¯I�� ¡�·­ �I� �·������¦ µ¶�n¨ ���n�¡��¢��� �� �·¯�µ¸�}�n�����I§�¯��(�·� ¢�� $
�Ä­X�^���É� ¯I��¨¶­A$Ä� �³ 4�%¦�­X�A X���· ¡µ¸­X�}�n¢��«¾��x¦ ­X�% X� �³ ¡µ¶­n�}�n¯I� �h ¡­��}������¢�����¢«�� ¡����¯Iµ¶�}��¢�­�´�§}�n�«¢�­�­
� ��¯I� �·­I¢«�!���n¦ ­n �� �U�n§�¯I� �h  �1$�� ��´�§}���� �­�­X�V���n¦ ­n �� �\� �h ¡�·�> X§«� �\¢�µ¶¯Iµ¶��§���¯ �

Capacidade máxima Perfeita

 Desejável

Congestionada

Pacotes enviados

Pa
co

te
s 

en
tr

eg
ue

s

¤�µ  �¾&2M¾ 3ÉÀ��U�� ¡��¦ ° ±n­�¢«­ � �· ¡�n¢�­I¢���¬®­X�A X���· �µ¶­X�}��¯����� �­�¾

� 8��n¨¸­X� ¢}��¨ �n�  X§��¡� ¢«�U¹}����¢}�«À ¨¶�n�R n§��¡� ¢��\¹}�n�«¢}� �\§�¯��E¯���¢�µ¶¢}�E¢��\¦����}�n¦ µ¸¢}�n¢���¢��� ¡���n���·¯�µ¸���¡±�­
¢��V¢��n¢�­X� $X��­X�·¯��n¨¸¯����h ¡�®���É���������¡��� ¯ � ��� ��$'� ���
� ­n� ���  X§���¢�­5E ��¹«���NG�­X§ � ������$'� � �V�Ä­X� �·�> X§«��¢�­
E�»�¹���� Gy¾��d¨ ���R X§����¼¢��E¹}����¢}��µ¶�«¢�µ¶¦ ����¦��n���n¦ µ¸¢}�n¢�� ¯ ���Éµ¶¯���¢«�  ¡�¡������¯Iµ¶�·�¡±n­¼ ��>KX�·µ¶¦ ��¢��E§�¯��
¦�­X�����«±n­«¾ � �h ¡�·��  ���� �­A$®���j¯I� ¢�µ¸¢}�J� ¯�´�§��(��  ���«�G¢��� ¡���n����¯Iµ¶�·�¡±n­G§« �µ¶¨¸µ�����¢}�e���(�n�«��­ �Éµ¶¯��
¢}�%¨¶�n�R n§��¡�%¢��4¹��n��¢}�� ��>KX�·µ¶¦��%¯ ���Éµ¶¯��%$SC �� ¡­X�·� � �«�> h�� �µ#8n­X�E¦ ­X¯I­��� ��¡�n�·­��}�% ¡�¡������¯Iµ¶�·�¡±n­�¢}���
µ¸�%C ­X��¯��n° =É���U�Ä­É¢«� ¯5¦��n§����n�E¢��y ¡� �·µ¶­X���n°�±�­%�}�%´�§}�n¨¸µ¶¢}�n¢«�n¾�� ¨¶�n�R X§«�¡��¢«��¹}�n��¢���¢«��§�¯�������¢��
�Ä­É¢«���·� ��8Mµ¸�·  �(¦ ­X¯I­(§�¯u ¡§�¹Ä­e´�§��I ¡�¡����� C ������¢��n¢�­X��¾ ;E§��n�h ¡­J¯��nµ¶­n�E­e¢�µ 6n¯��y ¡�·­(¢«­� ¡§«¹ ­A$
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Flags Deslocamento do Fragmento
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 Verificação da Soma do Cabeçalho

Renomeado para DSFIELD
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Classificação Policiamento Fila/Escalonamento

EscalonadorClassificador Medidor

Fluxos
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� � ¢«� 8X��¯ � ­X¨¸µ¶¦�µ �n� ­! ¡�/� C �> X­�� ¤=�}���¡�!�n���·�> X§����n�
�E  � ���!¢��3$'� � �^¢�� "}�«µ¶¢}�«¾ ¬
�n��­�­X�  �§6�É­X�®¦4"��  X§���¯
�4§�¯��4 ¡���«�i�n¦ µ¸¯���¢}�i� �³  �n¹Ä� ¨¸� ¦�µ¶¢}�%$«­I���n¦ ­n �� ��� ¯Z���É¦ ������­�¢�� 8n� ¯w�����\¢«� ��¦ �n�· ¡�n¢�­X��¾

Classificador

EF

BE

Pacote
PBF 

¤�µ  �¾A2É¾J),B«À�: ��µ¸­X��µ¸¢}�n¢�� ¢«­�¤�¨¸§6�É­�� ¤$�·­X¹�����­?���V¾
� � ¤ E�¤�µ  �¾ 2É¾#)0) GU ¡��¯u� ­X�E­n¹.&·�� �µ#8X­ C ­X�·��� ¦�� ��� �h ¡�·�> h�(¢��i�}�n¦�­n ¡����� :	$Ç¦ ­X¯�¨¶�n�R n§��¡��¢��i¹}�n�«¢}�

�n�·���> n§��¡�n¢��%$V� ¯ ´�§}�� ���­²¦�¨ �n�·��� ��¢��� ��¡�n�«��¯Iµ¶����±n­A$
¯��n�i�}±n­�­0C � �·� ¦ �  h�n���n�h ¡µ ���I´�§}���� �­ �n­��� ¡���n��­�¾
¬
�n¢}��¦�¨ �n�·���\ ¡� ¯  ¡�·½ �
�«��� ¦�� ¢�½���¦ µ¶�n�V¢�� ¢«� ��¦ �n�· �� ��E 
 � � �=/��5� �4���.��� �4� G $«�n� ´�§}�nµ¶�®�¡±n­�§É ¡µ¶¨¸µ�� �n¢}�n� �}�n���
¢��y ¡� �·¯�µ¸�}�n�^��µ¸¯��Ä­X�³ N6n��¦�µ �i¢�­��}�n¦�­n ¡��¾ �U����µ¸¯ $ §�¯ �%K(¦�­X�A X���· �µ¶­X�}��¢�­�¢��%���·� C � �·½ ��¦�µ ���}�n���%������� ¯
¢�����¦����·  ��¢�­X�>$¥���� �����­X���}�n¦�­n ¡����¢���§�¯��4¯I� �·¯��4¦ ¨¶�n���·�0$}­X��¦�­X¯Z¯��nµ¶­n��� ��8��n¨¸­X�����
¢��!������¦ ��¢�½ ��¦�µ �«¾

Classificador
Pacotes

Classes

Classes

Pacotes enfileirados

Linha de saída

¤�µ  �¾42É¾#)0)XÀ ¤�µ¸¨ �n���Uµ¶�· �µ¶�h  ���V�}�n�¡� � §«� ­X�³ ¡�!�n­ � ��� 8Mµ¶°�­5�^¤®¾
� �  ���½ � ���·µ¶¯I� µ¸��­X�%$'� � �U¢�­�� � ¬�:²µ¶¢«� �h ¡µJ"}¦��n¯ �!¦�¨ �n�·����¢��V ¡���n����¯Iµ¶�·�¡±n­%$HB!B%)!$ B%),B1$HB%)!)���),B!BE�U­n�

 ¡�·½ � ��¨ª ¡µ¶¯I­X� $'� ���\¢�� "}����¯x�E������¦ � ¢«½ ��¦�µ ��¢���¢�� �·¦��n�³ ¡� B1),BE�}�n�¡��� ���·� ¦�� ¢�½���¦ µ¶��¯��nµ¶��¹}�nµ �«�?E ­n§4���'&��1$
§�¨ª ¡µ¶¯I­����·� �!¢�� �·¦��n�³  �n¢«­HG $I),B!B����n�¡��������¦ ��¢�½ ��¦�µ �e¯ � ¢«µ ���F)!)(B(�}���¡�(��¯��nµ¶���n¨ª  ��������¦ ��¢�½ ��¦�µ �(¢��
¢�����¦����· ¡� E ­n§��·�'&��%$����·µ¶¯I� µ¶�·­��!�·� � ¢�����¦����·  ��¢�­HGy¾ -U�����n¹ ¾ 2M¾#)!$.���n¹ ¾12É¾U2 �����n¹ ¾ 2M¾UPE�¡±�­¼�n�«��� �·� �h  ��¢�­X�
­X�*� � ¬�: �·� ¦�­X¯�����¢}�n¢«­X���}�n�¡�i�n��¦�¨ �n�·��� ��¢��E ��5� C �  X­�� ¤�$4���_��� ¤ ¾

�#¯��n�·¦��n° ±n­4¢}�i������¦ ��¢�½ ��¦�µ �i¢���¢�� �·¦��n�³ ¡���U�}���¡�� ¡�/� C �> X­n��� ¤ � ­M¢������  X§�µ¸�V¢�­Xµ¶�V���%C ­M´M§«� � À ¯��n�³©
¦���¢�­X�E¦ ­n¯   � �����·µ¶¯I��¨¶��� �U2DW � �4¯��n��¦ �n¢�­X� ¦�­X¯� ¡���«��¢«§���¨ � �X2 W ��¾ �U¯�¹ ­n�E§��¡�n¯�§�¯��·�> X§�¨¶�n¢�­X�^¢�­
 ¡µ¸� ­�¢�§���¨¸­%¹}�n¨¸¢�� C §����n¢�­ E 
 ��� � � � � � 0�� � ��� ��� G $ ������¢�­�´�§��4��­�¯��n��¦ �n¢�­X�U��µ¶¯I��¨¸� �>$ ­X� ¢�­nµ¶� ¹}��¨¶¢����
�¡±�­4������� ��¦4"�µ¸¢�­X�V�}��¯I� �·¯��!  ���«�¼�E��­¼¯��n�·¦��n¢«­X�®¦�­X¯9 ¡���«��¢�§���¨¶�%$«­n�
¹}�n¨¸¢�� �
��±n­����·� ����¦4"�µ¶¢«­X��¦ ­X¯
¢�§}���®  ���«�n� ¢�µ#C �������� �� ��¾��^¯�¹Ä­X�®­n�®� �1C ­É´�§����V¯���¢�� ¯ ­¼ ��5� C �  X­¼� ¯��n�·¦��n¯x­����n¦ ­n ��0$É¢�� �Ä� ��¢«� ��¢�­4�·�
­� }§6�É­i���É¦�� ¢����¼  ���«��¦�­X�h ¡�¡��  �n¢}� E�¬�� �g© � � � � � � �'���%
�� � ��� � � � �����  � �'�,Gy¾��\¯Z�}��¦ ­n ��*�E¯��n�·¦��n¢«­
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���n¹ ¾S2M¾UP«À��U���·­É¦�µ �n° ±n­i¢�­%¬
��¯��Ä­�� � ¤�� ��
 �+¦�­X¯r�I¬®¨ ��������� ¤®¾
-^� �^�·´�§�µ¸ ��� ¡§«�¡� �^µ#7 � ��� 8 ­G����� 8Mµ¶°�­G� �· 5�=������­M¦ µ¶�n¢�­G£ ; ­ � ¢�­G� ­n�� �­G¢��V8Éµ¸�· ¡�G¢��j����¨¶µ¸¦��n° ±n­A$

�Ä� ��¯Iµ¸ �µ¶��¢«­%� �·� ��¦ µ#"�¦��n�!£n�E����¦ ������µ¸¢}�n¢����¼¢����· ¡�n��� ¯� �� ��¯I­X�E¢��4¨¶�n�R n§��¡�%¢��i¹}����¢}�%$
�� ��¡�n�·­A$6&·µ¸ · ¡���E�
  � ���U¢��
�Ä� ��¢��n�>$h�
�Ä­M¢��®�·� � ´�§}�n�h �µ¸  �� ¡µ#8n­ ­X§�´�§}��¨¶µ¸ ¡�� ¡µJ8X­�¾ -\­ ����µ¸¯���µ¶�·­^¦�����­ ­E�·� � 8Mµ¸° ­ �
�����Ä� ¦�µ#"}¦ �n¢�­
�� ��¡�(8 ���E¢���§�¯5¦ ­X� &·§��h ¡­�¢���¯ �� ���µ¸¦��n�U� 8��n¨¶­X�·� �U¢������ C � �·½ ��¦�µ �%¦ ­n���������Ä­X��¢����h ¡� � $
� ��´�§}�n�h �­�´M§«�4��­
���  X§���¢«­�¦��n�·­���­n¯����� ��U§«¯��!¢�� "}�«µ¶°�±�­¼¢��U�n¨¸ �­��«º#8X��¨ ��C ­X�·��� ¦�µ¶¢}�«¾�� ¯9�n¯¼¹ ­X� ­X� ¦��n�·­X�
�!µ¶¯I��¨¶��¯����É©
  ��°�±n­�¢«��;E­ � � �³ 4�4¹}�n�·���n¢}����¯7§«¯��¼¢«�� ¡����¯Iµ¶�}��¢}�¼¦ ­n¯�¹�µ¶���n°�±n­¼¢�­X�
¦�­X¯��Ä­X�����h ¡� �®¢}� �^�·´M§«µ¸ ¡�y ¡§����
�^µJ7 � ��� 8Ä¾I; §}�n�h ¡­I�n­X���·� � 8Mµ¸° ­X��­0C ����� ¦�µ¶¢�­n�\�Ä­X�V§�¯Z¢�­X¯Iº¶��µ¸­<� � $}¢�� 8X��¯�­X�\��­n ¡�n� À
� �·� � 8Mµ¸° ­X�*� � �¡±n­i ¡­M¢�­X�V���n�¡�� ¡�/� C �> n­I§«��µª© ¢�µ¶�·� ¦ µ¸­X�}�n¨ �n�Ä� �}��� �
� �·� � 8Mµ¸° ­X��� � �¡±n­(�}�n���� ��5� C �  X­X���0 n���> X�n¢�­X� $/��±n­  �§6�É­X��µ¶��¢�µJ8Mµ¶¢�§}��µ¶� ¾ �U¯ � ��� 8Mµ¶°�­ �i¢�� "}��µ¸¢�­

¦�­X¯�­�­� ¡����  �n¯I� �h �­� n¨¶­X¹}��¨�¢���§�¯x��§«¹ ¦�­X��&·§��h ¡­�¢�­� ¡�5�DC �> X­�¢�­!¦ ¨¸µ¶� �h ��\¢«� �h ¡�·­¼¢���§�¯x¢�­n¯�º¸��µ¶­
�n¢«� �����h ¡��� � � ­X§ "}¯�� "}¯�¾ �5 ��5� C �  X­G�}�j�·� ¢��  X���¡�n¨¸¯����� ����� ¡���(8X� �·�¡��§«¯���¦ ­n��¦��� �� �}��©
° ±n­J¢����·� ¢����4´M§«�%� ­M¢���¯�µ¸��¦ ¨¸§�µ¶�3��� ����� $���� ¢«� �4������µ¸¢�� ��¦�µ �nµ¸�¼�%¢«��� ��¦���µª  KX�·µ¶­A$���� ¢«� �4¦ ­n���Ä­X�¡��©
 �µ#8��n�N��¦��n¯I��§��i� 8 ����µ ���I�·� ¢�����¢��(¨¶­n�A h��¢�µ¶�³ N6n�«¦ µ �É¾ ��� ¢������·� ��µ¸¢�� �«¦ µ ��µ¶�i��¢«�e� �·¦ �·µ¸  Kn��µ¶­G��±n­
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��­n��¯��n¨¶¯I� �h ¡�V¦�¨¶µ¸� �h ¡��� ¢«�U�·� ¢����®¢��\¦��n¯I��§�� ­X§�¦ ­X�·� ­X���� ¡µJ8��n�>$h´�§��\�¡±n­�� ­n� �·§}��8n� �U¦ ¨¶µ¸� �h ¡��� ¢��
�·� ¢����U¢���¨¸­X�A h�4¢�µ¸�· N6���¦ µ¶�«¾ -U­n ��y© ���!´M§«�����«µ¸�· �� ¯ 8��n��µ¶�n��C �·­X�h ¡� µ¸�¡�n� $}¦ ¨¸µ¶� �h ��y© �«��­,8X��¢�­X�>$}��¯r´�§��
­i¦ ­n��¦ ��µ¸ ¡­i¢����·� � 8Mµ¸° ­I�����n��¨¶µ¸¦�� �X-���¾

�U¯���� ­X¨¸º¸ �µ¶¦��(����¨ �n¦�µ¶­X�}��§�¯ �Ä� � "�¨
¢��� ¡�/� C �> X­G¦�­X¯ �n° =É���i�}�n�¡���·� ����¯ � C �y ¡§}��¢}�n�i��� �³ ¡�(� ��� "}¨
�X20/���¾��+�Ä� �9"}¨
¢��! ��5� C �  X­I¢��� �� ��¯Iµ¶���I´�§}�nµ¸��­X�U�·� ´�§�µ¸��µ¸ �­X��E ¦�­X¯�­i����¢�� �·� °�­X� C ­X�h ¡�!��¢�� �³ ¡µ¸��­A$¥� ­n�·  ���
C ­X�h ¡�¼�4¢�� �³ ¡µ¶�«­A$ ���·­n ¡­M¦ ­X¨¸­��<� � ¬�:QG^��­X¹G­X� ´�§}��µ¶� §�¯  }§6�É­�¢��� ��5� C �  X­ ��µ¸¢�� �h ¡µJ"}¦���¢�­�¾��U¯�� 8X�
�
¦ ¨¶�n���·µ#"}¦ �n¢�­�§�¯����n¦ ­n �� E µ¶¢«� �h ¡µJ"}¦��n¢«­(­��·� §��Ä� �9"}¨ ¢��4 ¡�/� C �> n­HG �I�n��¨¶µ¸¦��n¢��%£���°�±n­�¦ ­n���������Ä­X��¢����h ¡�
�n­i�Ä� � "�¨Çµ¶¢����� �µ#"}¦ �n¢�­i¢��!�n¦�­X��¢�­i¦�­X¯���§��I�Ä­X¨¶ºª ¡µ¸¦��«¾
��� ����� � ��* 
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� �^��´�§�µª ¡�y ¡§���� � ��� 8Mµ¶°�­X��� �h ¡�> n�¡�n¢�­n�N�0� � (�: �·� ���·� �·� �h  �I§�¯��4¯�§«¢}�n��° ��C §��«¢}�n¯I� �h  �n¨ �}������´�§�µª©
 ¡�y ¡§�����¢}� � �� �� �·���� >$®´�§�� �VC §���¢}�n¯I� �h ¡�n¢}����­G¦ ­X�«¦ � µª ¡­�¢���´�§��� ¡­M¢}�n�i���4µ¶�%C ­X�·¯���°>=M� ��¢������·  ��¢�­
����¨ �n¦�µ¶­X���n¢}�n�U�n­X�3 }§6�É­X� ¢�� 8X����µ ��¯ ���·  ���^��­X�^��µ¶�³ ¡��¯��n�*"}�}�nµ¸� ¾ -U� �³ ¡���·� �h ¡µ¸¢�­A$ ���Éµ¶�³ ¡� ¯ �n¨# X§����U����­�©
¹�¨¸� ¯��n�V¦ ­X¯����U��´�§�µª ¡�� �§��¡� � ��� 8Mµ¶°�­X��� �h ¡�> n�¡�n¢�­n� �X2!- ��À
� ­�¯I­X�h  �n�h ��4¢��4µ¶�%C ­n��¯��n°>=M� �U¢��4� �³  �n¢�­(�n§«¯����� ¡�%����­n� ­X�·¦ µ¸­X�}�n¨¸¯����� ����n­�� ��¯I� �·­�¢��� }§6�É­X��¾
� �³ ¡­i¦��n§«�¡�4§�¯��¼��­X¹«��� ¦ �n�R X�i¢«���n��¯�� � ���}�n¯I� �h ¡­¼�E����­M¦ �����¡��¯����� �­i��­X�V��­� ¡����¢�­X����� ¾Q:�­n�·  ���� �­
���·  �I�n�·´M§«µ¸ ¡�y ¡§���� �!�Ä­X§�¦�­i� ��¦ �n¨ �(8n� ¨ �

� ­X�4�·� ´�§�µ¸��µ¸ �­X�4��­X�4�·­n ¡� �n¢�­X�·� �i�¡±�­=��¨¸ ¡­n� À� �­É¢«­X�4­X�4��­� ¡����¢�­X�����i¢�� 8n� ¯�µ¶¯I��¨¸� ¯I� �h  �n� � � (�:L$
¦�­X�h ¡��­n¨¶�E¢��!�n¢�¯Iµ¶�·�¡±n­%$«¦ ¨¶�n���·µ#"}¦ �n°�±�­�»�¤$��� �·¦��n¨¸­X�}�n¯I� �h �­I¢«�!���n¦ ­n �� � �

� �}���¡� � ��� 8Mµ¶°�­?
!���¡�n�h ¡µ¸¢�­A$� ¡­M¢}���¼�·� ¢��E¢«� 8X�E�·§��Ä­X�· ¡�n��� �h  � � � 8Ä¾I�U¯��¼µ¶�«�·  ��¨ �n° ±n­  X���n¢}�� �µ#8���¢��
� ��� 8Mµ¶°�­�¢«�¼¬
���R h�I¬®­X�h ¡�·­X¨ ��¢}����� ­X�·��ºJ8X� ¨ �

� � �h  � � � 8%�0� � (�:w��±n­_��±n­_����¨¶µ¸¦ �(8X��µ¶��� ¯ �n�«¨¶µ¶¦ �n°>=M� ��¢�­b ¡µ¸� ­$�}�(8X�  h�n¢�­n��� � � � � $�­X��¢��=�
¢�§«�¡�n° ±n­b¢���§�¯  }§.�«­  �º¶��µ¸¦ ­ �G�n�Ä� �}����¢��G� ­X§«¦ ­X���}��¦ ­n �� � ¾ �u�·­X¹��·� ¦����R h� ¦���§��¡�n¢��$�Ä� ¨¶�
�·µ¶�}�n¨¸µ�� �n°�±n­ � � (�:_�Ä­É¢�����µ¶� C �n¦ µ¸¨¶¯I� �h ¡� ¢«�� ¡����µ¸­X�¡�n�V­i¢�������¯��Ä� �$"«­�¢}�4����¢��n¾

:�­X��­X§É ¡��­i¨¶�n¢�­i�}�<�^�·´M§«µ¸ ¡�y ¡§������^µ#7 � � �98S$}¢�� �³  �n¦ �n¯i© ���!�n�����  X§�µ¸�� �� �\¦��n���n¦� �� �·º¶�· �µ¶¦ �n� À
� ���«µ¸�· �½ ��¦�µ ��¢����n� ���}�n� §«¯ � ��¯I� �·­�¨¶µ¶¯Iµ¸ ¡�n¢�­4¢��¼¦ ¨ ���������E¢����·� � 8Mµ¸° ­�µ¶�«¢�µ¶¦ �n¢}�n�\��­�¦���¯��Ä­ � � ¾
�^����¢��^´M§«�^­!��� �98Mµ¶° ­ �^�n¨¸­É¦ �n¢�­��}�� X�¡�n��§�¨¶�n��µ¸¢}�n¢��V¢«�^§�¯��!¦�¨ �n�·��� $É­�¦ ­X��&·§«�� �­¼¢��Uµ¶�%C ­n��¯��n°>=M� �
¢��¼� �· ¡�n¢�­����«��­X�Ä­X��¦�µ¶­X���n¨/�n� ���}�n�E��­�� �«¯�����­%¢��¼¦ ¨ ���������E���}±n­�����­X�Ä­X�·¦ µ¶­n�}�n¨��n­%� ��¯I� ��­�¢��
 }§.�«­n� ¾ � � �98Mµ¶° ­n���Uµ#C � �·� ��¦�µ �n¢«­X��¦ ­X���³ ¡µª ¡§���¯ $��Ä­X�³  �n�h ¡­%$������ 8Mµ¶°�­X��� ��¦ �n¨ �(8n� µ¶� �

� �n�E­n� ���¡�n° =É��� ¢��4¦ ¨¶�n���·µ#"}¦ �n°�±�­A$ ¯��n��¦ �n°�±n­%$ � ­n¨¶µ¶¦�µ �n¯I� �h �­��4�·��  ����¢�­���±n­���� ¦�� ���/�n��µ¶�n�E��­n¯����� ��
�}����C ��­n�� �� µ¸�¡�n�!¢}�n����� ¢«� ���I¢�� �Ä� �«¢�� ��¢«­j¢��n�¼�Ä­X¨¶ºª ¡µ¸¦��n�E¢�� "}��µ¸¢}�n�>$�­X�% �§6�É­X��¢��I ¡�5�DC �> X­�¦ ­X¯
�·� ´�§�µ¶�·µ¸ �­X���·µ¶¯Iµ¶¨ ����� �
��±n­��0 X�·�> h�n¢«­X� ¾L�^���·µ¶¯ $n­X����­n ����n¢�­n��� ��µ¶�h ¡����¯I� ¢�µ��n��µ¸­X���«� ¦ �����·µ¸  ��¯ �n�Ä� �}���
µ¸¯���¨¸� ¯I� �h  �����²¦�¨ �n�·��µ#"�¦��n° ±n­ ����$
´�§�� ��§�¯���¦ ¨¶�n���·µ#"}¦ �n°�±n­ ¹��n��� �n¢}� �n�Ä� �}������­ $50���� � � ¾
:/­X�· ¡�n�h ¡­A$&�^µJ7 � � � 8 �E¯��nµ¸��C �n¦ µ¸¨ ¢���µ¸¯���¨¸� ¯I� �h  ���®��§��¡��� �}�
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� ��­(¯I­É¢���¨¶­ � ��� 8Mµ¶°�­X���^µ#C ��������¦ µ¶�n¢�­X� $/§«¯ � � �98Mµ¶° ­ �^�·���  X§��¡��¢�­ E � ¤�G �Ä­É¢��i�·� ��C ­X���«� ¦ µ¸¢�­�� ­n�
§�¯r�·µ¶�³ ¡� ¯��i´M§«���·§�� ­n�·  �i�}�n�·¦ µ¶�n¨¶¯I� �h ¡�E­n� � ��� 8Mµ¶°�­X���^µ#C ����� �«¦ µ ��¢�­X� ¾�� � ��­n ¡� �n¢�­X�·� �\´�§�����±n­
�·§�� ­n�·  ��¯ �^µJ7 � � � 8e��µ¸¯���¨¸� �·¯����� ��¼µ# X��­X���n¯w­X� ¦���¯��Ä­X��� � ¢�­n� �}�n¦�­n ¡���E� C ­X���«� ¦ ��¯������ 8Mµ¶°�­
�n�·���  X§��¡��¢�­=­n§$�·� �98Éµ¸° ­j¢���¯���¨�"�­n��� �9C ­X��°�­�¾�¬®­X¯�­G­X�4���n¦ ­n �� �I¢�������� 8Mµ¶°�­��������  X§����n¢�­G ¡½ ¯
¯I� ��­n�V����­X¹��n¹�µ¶¨¸µ¶¢}��¢��U¢«�!�·� �·� ¯�¢�����¦ �n�· ¡�n¢�­X��� ¯7��­n ����n¢«­X�����\¦�­X¯I�}�� ¡ºJ8X��µ¶�®¦�­X¯ � � $�­i¢�� �·� ¯4©
�Ä� �$"«­I �­n  �n¨ ¢�­4 ¡�5�DC �> X­i¢�� � ��� 8Mµ¶°�­5�U�����  X§����n¢�­I��� �/�I¯I� ¨#"�­X�
´�§��!­4 ¡�/� C �> X­�»���¨�"�­n��� �9C ­X��°�­�¾

¬®­X¯I­¼¦ ­n������´.1«½ ��¦�µ ��¢}�¼¦�­X¯I�}�n�¡��°�±n­!� �h ¡�·� ­X� ¢�­Xµ¶� ¯I­É¢���¨¶­X� ¢��U����­,8Mµ¶¯I� �h �­¼¢���;E­ � �n�}��¨¶µ¶���n¢�­X�
¯I­n ¡µJ8n���¡�n¯2� � �·¦ ­X¨#"}�E� ��¨ �^µ¸¯��«¨¶� ¯I� �h ¡�n°�±n­��^µ#7 � � �98Ä¾�:�����¦ ��¹ ��§É© �·�U´�§��V���· ¡�n��C �n¦ µ¸¨¶µ¶¢��n¢�� ���n�Ä­X�h  �n¢}���
� ¯� ¡� �·¯�­n�4¢���µ¶¯I��¨¶��¯����� ¡�n°�±�­A$ � �·¦��n¨¶�n¹�µ¸¨¶µ¶¢��n¢���� $®���·µ¶��¦�µ¶�}��¨¶¯I� �h ¡� $ ­ C �� ¡­�¢����}±n­G�·� �i��� ¦�� �·�5�n�·µ¶­
¯I­É¢�µJ"}¦������n�^����¨¶µ¸¦��n° =É���>$A8Mµ¶�³ ¡­�´�§��¼�I¦�¨ �n�·��µJ"}¦��n° ±n­A$¥¯��n��¦ �n°�±n­I�!����µ¸­X��µ#���n° ±n­i¢�­X�  }§6�É­X�^¢«�� ¡�/� C �> n­
�Ä­É¢���¯�������C � µ¸ ¡�n�V��­X���·­n ¡� �n¢�­X�·� ��¢���¹ ­n��¢}�%$18Éµ¶�n¹�µ¸¨¶µ�� �n��µ¶�n¯x�iµ¶¯I��¨ ���� ¡�n°�±�­�µ¶¯I� ¢�µ¶��  �!¢�­I��� �98Mµ¶° ­«¾

Êi|�� �����	�
�	���
������������������������� z����! #"$��%	� &
� � �Iv '(��) ~*" � v+�,�� 
(*�n�·µ �n���¡±n­���� �n¹Ä­X��¢}�  X� �����
����­n� ­X�³  �n��¢��V§���­E¢«­��^µ#7 � � �98¼�«­E��§��Ä­X�· ��V�n­ ­ C � ����¦ µ¸¯����� �­E¢���; ­ � ¾

-^������­X�Ä­X�³  ��¢«�V:�­X¨¸µ¸ �µ¶� �U2 T�� $ ¤�µ  X§«�¡� 2É¾#),21$�­ ��� E � � ����� ��� ��� � � ��� ���0G ��µ¶��¦�¨¶§�º¸¢�­���� �³ ¡��§É ¡§����n¢�­
� ¯ §�¯������� �µ¶¢}��¢��%¨ K0 Xµ¶¦ �(¦4"}��¯��n¢��e¢�� �
¬�
 E  3� ���	�.� �4� � ����� � � � � ��0 ���0Gy¾F� �V¬�
 �%¢�µ#8Mµ¸¢�µ¶¢}��� ¯
¢�§}���I�·§�¹Ä¦��n¯��n¢}�n��À�������µ¸¯���µ¶���%$ ¦ ­n¯��Ä­X�· ¡��� ��¨¶­ �V¬�: E  � ���	�6� �4� � ����� � � � / � � ��� G $ ����� �·� ­n���5�(8X��¨
�Ä­X�� X� �·� ��¦�µ �n�I��¢«µ¶�· ���µ¸¹�§�µ¶�¼��� ¦�§����·­X�%�}�G����¢��n¾ �5���  X§���¢���� C ­X��¯��n¢}���Ä­X��¢«­Xµ¶�i¦ ­n¯��Ä­X������ �� � $
­
�V¬�� E  � ���	�.� �4��� ����� � � � � �.����� G $}�·� ���Ä­X���/�(8X� ¨/�Ä� ¨¶­4¦�­X�h ¡�·­X¨¶�E¢��!�n¢«¯�µ¸���¡±�­4�!­�� » � E � ����� ��� � �������

 ���������
� � �4�,G $��·� ���Ä­X���/�(8X� ¨ � ­X� ¢�µ¸���Ä­X��µ¶¹«µ¶¨¶µ#���n��§�¯���µ¶�h �� � C ��¦ �U���}�n�³ ¡µ¸� ¢���´�§}�n¨Ä­¼§��·§��n�·µ¶­�C ­n������¦ �^­n�
�}�n�R6n¯I�� ¡�·­X� ¢���; ­ � ¾ �A½ �%C �����^¢«­� ¡���n¹}�n¨#"�­!� �· 5���}�!¯�­M¢���¨ �0 X��¯ ¢�­� X� �·� ��¦�µ �n¯I� �h ¡­�¢���; ­ � � ¯ §�¯
¢�­X¯Iº¶�«µ¶­<�^µJ7 � � � 8S$}¯I­X�· ��¡�n�«¢�­I�iµ¸¯��Ä­X�³ N6n��¦�µ �!¢������!��� ���n�¡�n�����������U��¨¶��¯����� �­X� ¾
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DomainED ED

HOST

AMW AMWRCA RCA
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¤�µ  �¾A2É¾J) 2ÉÀ��^�·´�§�µ¸ ��� ¡§«�¡�i¢���§�¯ ���g»�§�¨ª ¡µ ©³¬
�n¯��n¢}�«¾
� �� ����y  �n�h ¡­%$^�}�n��� �n��¨¸µ¶¦���°>=M� �� �� ¨¸� ¯ �� ¡µ¸¦��n� $\����´�§}�n¢����n¢}�n��¦�­X¯I­b�n��¨¶µ¸¦��n° =É����¢��J �� ¯I� ­�������¨ $\�

���  X­É¦�µ �n° ±n­^¢«­X���}��� 6n¯I�� ���­X�/¢���; ­ � �}±n­ �®¦ ­X�$"«� ¦ µ¸¢}�^�Ä� ¨¸­U§��·§��n�·µ¶­�¾�:��n���^¦ ­X�h �­X���}�������· ¡�®����­X¹«¨¶� ¯��%$
��­X�����n��­ �X20+�� $}¤�µ# X§��¡� 2É¾J),P%$M� ¯I�����  h���n¨#� ¯ ¢��E§�¯ ��� $M§�¯Zµ¸�h ¡� �·¦ ���«  �n¢«­X�®¢���; ­ � EM�9; ­ � G�¾4� �9; ­ �
� �·� ���Ä­X���/�(8X� ¨Ç�Ä� ¨¶�¼���  X­É¦�µ �n° ±n­�� ¯��n�Ä���n¯I� �h �­�¢�­X�
���n� 6n¯I�� ���­X� ¢���; ­ � ¢}�4����¨¶µ¸¦��n° ±n­¼�}���¡�����·� ¢���¾
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�V¢�µ¸¦ µ¶­n�}�n¨¶¯I� �h ��0$�§�¯��²µ¶¯I��¨¶��¯����� ¡�n°�±�­²��­X¹«���G��¨ ��  � C ­X�·¯�� 
Çµ¶��§6� C ­nµ ¢�� �·� �.8X­n¨#8Mµ¶¢}�b�J ¡���· �� �(¦ ­X¯
�n��¨¸µ¶¦ �n°>=M� �
¦�­X�h ¡��¯���¨¶�n��¢�­  }§.�«­n�U¢�� �n§«¢�µ¶­H� 8Éº¸¢�� ­4¦�­X�%"}�·¯����¡�n¯7­I¯��n�Ä���n¯I� �h �­i�n§« ¡­n¯ �� �µ¶¦�­�¾
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CORBA
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¤�µ  �¾A2É¾#)(P«À��^µ¶�³ ¡�·µ¶¹�§�µ¸°�±n­4¢«­X�*� ¨¸� ¯I� �h ¡­n�V¢}�?�U��´�§�µª ¡�� �§��¡��: ��­n� ­X�³  �4�Ä­X���\­n���¡����­��X20+���¾
-^�I¨¶µ¶�!"}�I¢«�¼� �·� ��¦ µJ"}¦��n° ±n­A$ �\­M¦4"}� �J) 3 ������������� �h ¡�%§�¯ ��� ��� �
�������V X� �$����µ¸¦ ­A$ ¤�µ  n§��¡�?2É¾J)(WA$¥�}�n���

���·­ 8Mµ¸�¡±n­²¢«� ;E­ � � ¯ �\��¢�� �V� :/¾�:��n�¡�� ¡�n�h ¡­A$����·­X� =M�e¢«§}�n�%¦ �n¯���¢}�n� À=��¢��e¹}�nµ �É­²�«º#8X��¨^§« �µ¶¨¸µ����
­ � � (�: E  ��2 ��� ��� ������� /�� ��� ��� � �MG $ ¢���¯�­M¢�­G��­0C ����� ¦�� �i§�¯��Jµ¶�h ¡��� C �n¦����}�n���G�«��­n �­É¦�­X¨¶­X�¼¦ ­X¯I­�­
�\¬�:Q�0� � :L$ ¹Ä� ¯5¦ ­X¯I­%­  n� ������¦ µ¶�n¯I� �h ¡­%¢«��¢�µ¶�·� ­n��µ¸ �µ#8n­X�^¢��¼��� ¢«� �Ç���%¦ �n¯��n¢}���·§��Ä� ��µ¸­X�U �� ¯5� ­n�
­X¹.&·�y ¡µJ8X­VC �n¦ µ¸¨¶µª  �n�U��� ���Ä� ¦�µ#"}¦ �n°�±�­(�i¯I­X��µª ¡­X���n¯����h ¡­�¢«­X���}�n� 6�¯��y ¡��­n� ¢��5; ­ � � ��¨¶­X� �«��­! X���n¯��n¢�­�©
�����i¢}�=����¨¶µ¸¦��n° ±n­�¾ �^���h ¡�����n�i´�§�� �³  =M� �I����­n� ­X�³  �n�i��­ ��� ��� �
�����:�D$ ¢«� �· ¡�n¦���© ������������­É¦�§��}�n° ±n­j�}�
¢�µ¸���Ä­X��µ¶¹«µ¶¨¶µ¸¢}�n¢��4¢«�%§�¯��eµ¶�h ¡��� C �n¦���¢��%�n¨¸ �­e��ºJ8X� ¨ ¦��n��� �%¢�����¦ ­X¯I­É¢��n�¼�����Ä� ¦� �­X�4¢}�e�����Ä� ¦�µ#"}¦ �n°�±n­%$
���  X­É¦�µ �n° ±n­4�!�n¢}�n�É  �n° ±n­i¢�­X���}�n�R6n¯��y ¡�·­X�V¢���; ­ � ¾
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RSVP

Kernel do Linux

Dispositivos Físicos

RSVP

Kernel do Linux

Dispositivos Físicos
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¤�µ# �¾42É¾J)(W�À »�­É¢«� ¨¶­i¢�­�¤}�¡�n¯I� 
 ­X��� : ��­X�Ä­X�³ ¡­i� ­n���\­M¦4"}���J) 3 � ¾
-^� ¨¸µ¶�$"}�\¢��® ��¡�n¹}��¨�"�­X�/���/�� ¡µ¸¦ ­X� $ �E§$� ���y ¡�·­ 8 �XP0B��}�n�«��� �·� �h  � §«¯+���· ¡§«¢�­�´M§«�
§« ¡µ¸¨¶µ#���\� ��¨ �� ¡� C ­X�·¯��


Çµ¶��§6�=��­F:��n¦�­n ¡�5� :����������Q2 �XP0B�� ¦ ­X¯ ­Jµ¸�� �§�µ¸ �­�¢«�%�(8��n¨¶µ¶�n�E­e¢�������¯��Ä� �$"«­�¢}�n��C �������n¯����h  �n���
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¢�­(¦ ­X¯I�Ä­X�· ¡�n¯����h ¡­�¢}�n��¢�µ¸��¦�µ¶��¨¸µ¶�}�n�^¢��<"}¨ ����§«� ­X�³  �n¢��n��� ��¨¶­ � ������� � ¾<�V¢�µ¶¦�µ¶­X�}��¨¶¯I� �h ¡� $Ç¦ ­X���³ ¡µª ¡§�µ¸§
­X¹.&·�y ¡­\¢�� �(8n��¨¶µ ��°�±n­V�V¦�¨ �n�·��µ#"�¦��n° ±n­�� �Ä­X¨¸µ¶¦ µ¶�n¯I� �h ¡­ ¢�­X�
��­n ����n¢«­X�����/¢«� ¹Ä­X�·¢}�V� ¢«� � ��¦�¨¶��­\¢«­U¢�­n¯�º¸��µ¶­
�^µJ7 � ��� 8Ä¾Q�^� �h �����­X�
�·� ��§«¨¸  ��¢�­X���n���·� �·� �h  �n¢«­X�>$}¢����· ¡�n¦���© ���!��µ¶¯I�Ä­X�·  6n��¦ µ¶���}������¦�­X¨�"}�4¢}��¢«µ¶��¦�µ¶��¨¸µ¶�}�
¢��%�Ä­X¨¸µ¶¦ µ¶�n¯I� �h ¡­(¢��%§�¯��e¢��y ¡����¯Iµ¶�}�n¢���¦ ¨¶�n���·�n¾ �^���� ������n�¼¢�µ¶�·¦ µ¶�«¨¶µ¶���n�!�,8��n¨¸µ �n¢��n�>$�� ���
¤ E ,���� ���
� ����� ����� ��� �'���0G�¯�­n�· ¡�·­X§É© ����¯��nµ¶�i�n¢«� ´�§}�n¢}�j´�§��e�j¬���; E
� � �	� ��� �	� ��� � � ����� G $®´�§}�n�«¢�­=��±n­=�·�
�Ä� ��¯Iµ¸ �� ­I� ­X¨¸µ¶¦�µ �n¯I� �h ¡­�C ­X�¡�4¢}�4¹}����¢}�i����� 8Éµ¶�n¯I� �h ¡�E¢�� "}��µ¸¢}�«¾

� �^��´�§�µª ¡�y ¡§���� �Uµ#7 � � �98G�n���·� �����h  �e��¨  X§�¯��n� ¢«� � 8��n�h ¡�0 X� �«�>$/­X����� �98Mµ¶° ­n�!¢«µ#C � �·� ��¦�µ �n¢«­X�E¢}±n­(����©
 X§����n��° ���n­I¢�� �·� ¯I� ���$"�­%¢��n� �n�«¨¶µ¶¦ �n°>=M� ���·­X¯����h ¡�!� ¯r ¡����¯I­X�U�·� ¨¶�� ¡µJ8X­X� $}­�� �·´�§�� ¯���¢�������µ¸­X��µ¸¢}�n¢��
����¨ �� �µ#8��  h�n�¡���� ��J´�§��J§�¯��²�n�«¨¶µ¶¦ �n°�±�­  X���¡�n�«¢�­� ¡�/� C �> n­²¢��J¢��y ¡����¯Iµ¶�}�n¢��=���·µ¶­X�·µ¶¢}�n¢«�( �� �5�=¯���¨�"�­X�
¢������ ¯I�Ä� �$"�­e´M§«��­X§« ��¡�  X� ���n��¢�­( ¡�5�DC �> X­�¢���¯I� �«­X���«��µ¶­n��µ¶¢��n¢��n¾ �^� �Ä� ��¢«� ��¢�­�¢���¦����R h�(¢}���·� ¢�� $
�n¯�¹��n���n�\�n��¨¸µ¶¦���°>=M� �
�Ä­É¢«� ¯Z �� ��§�¯�¢�������¯��Ä� �$"«­�¯�§«µ¸ ¡­i��´M§!� ¯r¢}�n���·§}�n����� �nµ¶�V����¦ ������µ¸¢}�n¢���� ¾
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687:90;<;>=?9?7A@CB�;<;EDGFIHKJML�NPOQJQR	STJQL 8 R	LCUPL�VWL:V ���sN VYXZOM[�\]VZR^X	S:UPL:VM_�S fa` N H"I LbUPOMV"R	O 8,R R	LCUPL R;U OQX^\cH
k JMS:X�V^OdL�V ���sN V5OMV"R I LTX^OQV^efL�NPUPOQNPUPLgS>L�VWJML�hiS:NPU?L�VWUPL nEnª)

687:90;<;07kj0l<9:mPlon?;�9?pCpAqr7kstDQF # XZOMu ` \vVZ\]R	SbL ����w e�S:X	SxJQX^\yS>X ` hzSxJQ{yS:VZV^OdNPLbJML�NoR^X^L�{]O|UPO|R	X �(f OM[�L )
687:90;<;07kj0l<9:mPl�}r~�;kmPl�joqr7ks+DGF # X^OMu ` \]V^\�R�S-L ����w e�S:X^S�JMXZ\yS:X ` h k {]R	XZL�NPL�JQL�NoR	XZL�{yS:U?L�X�UPO�R^X �+f OQ[�LP_

JQL�h�S k N�S:{]\vU�S>UPO�UPOdOMN?u ` S:UPX	S>X ` h 1�`Wh LiOQh ` hiSxJM{yS>V^V^O w|��)
687kj0l<9�m?lon?;�9Pp<p�DGF # efOMXZhi\�R	OWL ` hI�?\vOMNoR^OYUPO � OMXZOMNPJQ\yS:hTOMNoR	L�X^OQu ` \vVZ\]R�S>X+S�JQX^\yS>���:LdUPO5JM{vS:V^VZOMVKNPL

JQL�NoR	X^L:{yS:UPL:X�UPO|R	X �+f OM[�LTS:VZV^LCJM\vS:UPLTSbS:{v[ ` hzSIJQ{yS:VZV^O w|�-)
687kj0l<9�m?lon?;�9Pp<p:l?pA�Pl��09>�r;>m<�?�>�0B<�<�+DQF # JMXZ\ySgR	LCU�S:VdS>V�JQ{yS:VZV^OQV�UPL�mr7�NPL�VdXZL:R	OMS:UPL�XZOMVdUPOb��L:X^U�S?_

JMS:e�S ! UPO|hiS:X^JMS:XWLbJ�S:hTefL w|�3���(� ��w JQL�h ` h�UPL�V��>S:{vL:X^OMVWU?L�V�OMV^efOMJQ\ k JMS:UPL�V�efOM{vSI�-X^u ` \�R	O�H
R ` X	S w \ c.� OMXZ�f� � VZR^O|hi�GR	LCUPLbS ` R^L�hzSkR	\vJMS:hTOMNoR	OYJMX^\vS�OMV"R�S:V�JQ{yS:VZV^OMVWU?Lbmr7�V^L�hTOMNoR	O|N?L�V ����w V
UPOd�fL�X^UPS?� � VZR�SbL�efOMX^S:���:LTS qZ` U�STN?LTe?X^LCJMOMVZV^LiUPOdJML�N k [ ` X	S>���:LbUPLTUPL�hT�vNP\]LP�

687kj0l<9�m?l�}r~�;>m?l�jtDGF # XZOMu ` \]V^\]R	SiSxJQX^\yS>���:LTUPO k {]R^X^L�V�NPL:V ����w V-u ` O�e�S:X	SbefOMX^hT\]R^\vX�LTOMN?u ` S:UPX	SAH
hTOMNoR	LbUPL:V 1P`Wh L�VYU?O ` hzSIUPOGR	OQX^hT\vN�S:UPSTS>eP{v\]J�S:�M�:LbS ` h�V^OQXZ�C\v�QL w \ c�� OMX"� )

6��<j0l<l>��p:l0�>�0n?;�9?p<pEDGF # efOMXZhi\�R	O�SxS>eP{v\]J�S:�M�:LI\vN f L�X^hiS:XKLxV^O ` UPOQV^O q LbUPO|NP�:LxhzS>\vV�N?OMJMOQV^VZ\]R�S>XWUPO
` hiSx��S:NPUPSbU?OdR^X	S:N?V^hT\vV^V^�:L )

6� 0l:mCBr7<7o�A�<¡0m+DGF # XZOQR	L:X^N�STSxV^\]R ` S:�M�:LbUPL ` V^LTUPOdJ�S:UPSTJQ{yS:VZV^O w|�-)
6� 0l:mCB�;<;:n?;�9Pp<p:l?p�DQF # U?OQ��L:{]��OdR	LCU�S:V�S>V5JQ{yS:VZV^OQV5JQX^\vS:U�S:VWOQh ` h ����w OMV^efOMJQ� k JQL )
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+ arrayaccount: classArrayAccount

+ callBackAll()
+ callcreateClassTcd()
+ classcreateFilterTcd()
+ createClass(): classClass
+ createClassesDefaultDSMARK(String): int
+ createFilter(String, FilterDS): int
+ createFilterDSMARK(int, RequestOfBandWidth): int
+ freeUseofClass(int, int): int
+ getAccount(): Account[]
+ getAllClasses(String): classDS[]
+ getAllFilters(String): filterDS[]
+ getCosofClassid(String, String): int
+ getDevofTCD(String): String
+ getPosTcdsCore(): int
+ getPosTcdsEdge(): int
+ getPosvectorTCD(String): int
+ getQtdClasses(String): int
+ getQtdClasses(String): int
+ getQtdFilters(String): int
+ getVectorTCD(): Vector
+ getVectorTCDString(): String[][][]
+ nextUnderBand(int): int
+ propagateConfTcd(String): int
+ removeClass(String, ClassDS): int
+ removeFilter(String, FilterDS): int
+ removeFilterDSMARK(int, RequestOfBandWidth): int
+ requestClass(RequestOfBandWidth): int
+ setRegister(String, String, String): int
+ setUNRegister(String): int

+ vectorTCD: Vector

classBB

� \v[P� � � S.#�� XZL�ePXZ\vOMUPS:UPOMV�O ¢ �GR	LCUPL�V�UPL nEn �

6� 0l:mCB�;<;>}r~�;>m?l�j�p�DQF # efOMX^hT\]R^ObS �C\vV ` S:{]\ ! S>���:L�UPObR	LCU�S:V�S:V�S:eP{]\vJMS:� � OMVdOMN?u ` S:UPX	S>U�S:V�OQh ` hiS
UPOGR	OQX^hT\vN�S:UPSIJM{yS>V^V^O w|��)

6� 0l:m0nP���0�>�CnP;�9?p<pC~kstDGF # X^OGR	L�XZN�S L��>S:{]L�X�U�S�JM{vS:V^VZO w|� u ` OzOMVZR � S:VZV^LCJM\yS>U�S S ` hzS�JQ{yS:VZV^OiUPL
JQL�NoR	X^L:{yS:UPL:X�UPO|R	X �+f OM[�LbOQh ` h�N oiw \ c.� OQXZ� )

6� 0l:m<�Pl����>�oq?n��+DGF # X^OGR	L�XZN�SbSb\]NoR	OMX f S:JMOdUPOdXZOMUPO�Sxu ` S:{.L ����w OMV"R � hzS>NP\ve ` {yS:NPU?L )
6� 0l:m��r�CpAq0n��fp>n?�>j0l DGF # XZOQR	L:X^N�SxR	LCUPL�VWL�V ����w V5UPOdN 4 JM{]OML )
6� 0l:m��r�CpAq0n��fp��Cs< 0l DGF # XZOQR	L:X^N�SxR	LCUPL�VWL�V ����w V5UPOd�fL�X^U�S )
6� 0l:m��r�Cp��?l?7km��>joq0no�+DGF # e�OQX^hT\]R	O+L��0R	OMX \vN f L:X^hiS:� � OMV�UPO ` h ����w OMh V ` SY��S:V^O'UPO�\]N f L�XZhzS:� � OQV )
6� 0l:m	��mCsCn?;�9Pp<p:l?p�DQF # X^OGR	L�XZN�S�S�u ` S:NoR	\vUPS:UPO5UPO-JQ{yS:VZV^OMV w|� JQX^\vS:U�S:V+NPL�JML�NoR	XZL�{yS>UPL�X+UPOYR^X �+f OQ[�L )
6� 0l:m	��mCs<}r~�;>m?l�j�p�DQF # XZOQR^L�X^N�SbSbu ` S:NoR	\]U�S:UPOdUPO k {�R	X^L:VWJMX^\vS:UPL�VWN?LTJQL�NoR	XZL�{yS:U?L�X�UPOdR	X �+f OM[�L )
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6� 0l:m��Pl?7Am��>j<q0n��+DGF #Yf S ! XZO f OMX l NPJQ\ySISI�PS:V^O�U?O|\vN f L�XZhzS>� � OMVKUPL�V�XZOM[�\]VZR	XZL�V�U?O-R	LCU�S:VWS>VWS:� � OMV�UPL
[�OQX^OQNPJM\vS:hiOQNoR	LbUPLbUPL�hT�vNP\]L w \ c.� OQXZ� )

6� 0l:m��Pl?7Am��>j<q0n��?�:m0jr~�¡0 tDQF # XZOQR	L:X^N�SxR	LCUPL�VWL�V ����w V5X^OQ[�\vV"R	X^S:UPL�VWNPLTUPL�hT�vN?\vNPL w \ c�� OMX"� )
6 ¡Pl��omo�C¡0s0l�j<=?9>¡0stDQF # e?X^LCJ ` X^S ` hzSx��S:N?U�STL:NPUPOdLx�:S>{vL�X�VZO q SbhzS>\vV�ePX o�h \]hiLxU?LiXZOMu ` \vVZ\]R	S:UPL )
6��0jP����9� 09:m?l<n?�A¡0�oqf7kstDGF # LxUPL�hT�vNP\]L w \ c.� OMXZ�i� f L�XZhzS:U?LIe�L:X ` h JML�N qZ` N<R^LbUPO�X^L>R	O�S>UPL�X^OQVWu ` O

JQL�hiePS:XZR^\v{ j S:h�S:V|hTOMVZhzS:VYJML�N k [ ` X^S:� � OMV|UPO�JM{yS>V^V^OQVM_�S:VZV^\]h L�UPL:hi�]NP\vLTe�LCUPOQX �Kf L�XZNPOMJQOMX ` h
4 N?\vJMLzJML�hTe�L:XZR�S>hiOQN<R^LgS ` h R	X �+f OM[:L k h S k h �|�)JML:N k [ ` X^S:���>L�UPO ` hiSzJM{vS:V^VZOxS>R^X	S����QV|UPL
�YhI�P\vOQNoR	O�UPO � OQX^OQNPJM\vS:hiOQNoR	Ld� f S:JM\]{v\]R	S:UPL�efL�XtOQVZR	OYS:hI�?\vOMNoR^O5[:X �+k JQLdJML�NPV"R	X ` �vUPL?� ¢ OMVZhiL�S:V H
VZ\vh _0LxS>UPhi\]NP\vV"R	X^S:UPL�X+UPLxUPL:hi�]NP\vL�e�LCUPOQX � JQL�N k [ ` X	S:X�L:V�X^L:R^O�S:U?L�X^OQV�UP\ f OQX^OQN<R^OMhTOMNoR	O>_ f OMXZ\vNPU?L
S|OMVZe�OQJM\ k J�S:�M�:L�OW[�OMX^S:NPUPL�S:{][ ` h)e?X^L��P{]OMhiS-N�SdePX^OQVZR	S:���:LdUPLdVZOMXZ�C\]�MLP� � VZR^O�hi�GR	LCUPL�R	OQh ` hiS
fa` N?���:L�ePXZ\vhTL�X^U?\yS:{.UPOxe?X^L�e�S>[oS:X ` hiSzJQL�N k [ ` X	S:�M�:L�UPO ` h ����w OQV^efOMJQ� k JQL ePS:X	SzL:V|UPOMhiS:\vV����w V|U?OIN 4 JM{]OMLP��� ePX^L:e�S:[oS:�M�:Lg� ` h e?X^LCJMOMVZV^L�UPO�JM{vL:N�S:[�OQh UPS:V�JML:N k [ ` X^S:� � OMV�S>R ` S>\vV5UPO
` h ����w _rS:e o V�OMVZR	SxL�e�OQX	S:�M�:LxR	LCUPL�VWL�V ����w V5UPOdN 4 JM{]OMLxR	OQX	�:LTS:V�hTOMVZhzS:VWJQ{yS:VZV^OQV5O k {�R	XZL�V )
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+ classes: Vector
+ classid : String
+ CoS : int
+ father : String
+ filters : Vector
+ options : String[]
+ qdisc : int

+ showClasses(Vector): void

+ classClasses()
+ addClasses(classClasses): boolean
+ addFilter(classFilters): booelan
+ autoaddClasses(Vector): void
+ autoaddFilters(Vector): void
+ getClasses(): Vector
+getClassid(): String
+ getCoS(): String
+ getFather(): String
+ getFilters(): Vector
+getOptions(): String[] 
+ getQdisc(): String
+ getSizeVector(): int
+ hasBandWidth(int): classAccountClass
+ hasClasses(): boolean
+ hasFilters(): boolean
+ isRoot(): boolean
+ removeClass(String): int
+ removeFilter(FilterDS): int
+ setClassid(String): void
+ setCoS(int): void
+ setFather(String): void
+ setOptions(String[]): void
+ setQdisc(int): void

classClass
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− dport: String

− sport : String

− ipdst : String

− ipsrc : String

− flowid: String

+ getDport : String

+ getSport : String

+ getIpdst : String

+ getIpSrc : String

+ getFlowdi: String

+ setDport(_dport : String)

+ setSport(_sport : String)

+ setIpdst(_ipdst : String)

+ setIpsrc(_ipsrc : String)

+ setFlowid(_flowid: String)

classFilterTcIndex

− handle: String

− classid: String

− mask: String

− passon: boolean

− shift: int

+ getHandle(): String

+ getClassid(): String

+getMask(): String

+getPasson(): boolean

+getShift(): int

+setHandle(_handle: String)

+setClassid(_classid: String)

+setMask(_mask: String)

+setPasson(_shift: String)

+setShift(_shift: int)

classFilterU32

− parent: String

− prio: String

− protocol: String

− type: int

+ getParent(): String

+ getPrio(): String

+ getProtocol(): String

+ getType():int

+ setParent(_parent: String)

+ setPrio(_prio String)

+ setProtocol(_protocol: String)

+ setType(_type: int)

classFilter

+ update(): Void
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− assignedclass: int

+avaliableBandWidth: int

+ classIQoS

− bbRef: BB

− avstream: classAVStream

+ unrequestBandWidth: int

+ requestBandWidth: int

classIQoS
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classAVStream classIQoS

classAudioFlow

classVideoResolution

classVideoFlow
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− arrayVideoFlow: Vector

− arrayAudioFlow: Vector

− ipsrc: String

− ipdst: String

- sport: int

− dport: int

- duration: int

+ addAudioFlow(audioflow: classAudioFlow): void

+ addVideoFlow(videoflow: classVideoFlow): void

+ getArrayAudio(): Vector

+ getArrayVideo(): Vector

+ getIpsrc(): String

+ getIpdst(): String
+ getDport(): int

+ getSunLenghBandWidth(): int

+ setDuration(duration: int): void

+ setDport(dport: int): void

+ setSport(sport: int): void

+ setIpdst(ipdst: String): void

+ setIpsrc(ipsrc: String): void

+ getDuration(): int

+ getSport(): int

classAVStream
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− quantization: short

− samplesize: short

+ getQuantization(quantization: short): void

+ getQuantization(): short

+ getLenghtBandWidth(): int

− samplerate: short

− numchannel: short

+ getSampleSize(): short

+ getSampleRate(): short

+ getNumChannel(): short

+ setSampleSize(samplesize: short): void

+ getSampleRate(samplerate: short): void

+ getNumChannel(numchannel: short): void

classAudioFlow
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− colordepth: int

− samplerate: int

+ setColorDepht(colordepht: int)

+ setColorMode(colormode: int)

+ setSampleRate(samplerate: int)

+ setResolution( videoresolution: classVideoResolution)

+ getColorDepht(): int

+ getColorMode(): int

+ getSampleRate(): int

+ getVideo_Resolution(): classVideoResolution

+ getLenghBandWidth(): int

classVideoFlow

− colormode: int

− resolution: classVideoResolution
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+ setWidth(widht: short): void

+ setHeight(height: short): void

+ getWidth(): short

+ getHeight(): short

− widht: short

− height: short

classVideoResolution
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Cria o script do rude

Execulta o RUDE

da classe

Requisita liberação

Informa a banda mais

próxima disponível

Sair do Programa

O retorno da requisição 
é passada pelo BB

Cria o objeto do tipo

classIQoS

Cria Objeto de áudio

de áudio

Configura os parâmetros

Configura os parâmetros

e vídeo ao objeto IQoS

Adiciona os objetos de áudio

Cria o objeto de vídeo

de vídeo

não tem recursostem recursos

Objeto IQoS requisita

uma classe

Início
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− type: String

+ setTcdid(_tcdid: String)

+ setType(_type: String)

+ getTcdid(): String

+ getType(): String

+ createClass(device: String, classds: ClassDS)

+ createFilter(device: String, filterds: FilterDS): int

+ isCore(): boolean

+ isEdge(): boolean

+ receiveCallBack(): void

+ removeClass(device: String, classds: ClassDS): int

+ removeFilter(device: String, filterds: FilterDS): int

+ unRegister(): int

+ getContactBB(): int

classTCD

− tcdid: String

+ classTCD(args: String[])
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classBB

classTCD

classUtils

ClassDS

FilterDS
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+ AF11: final int

+ AF12: final int

+ AF13: final int

+ AF21: final int

+ AF22: final int

+ AF23: final int

+ AF31: final int

+ AF32: final int

+ AF33: final int

+ AF41: final int

+ AF43: final int

+ FILTER_TCINDEX_VALUE: final int

+ FILTER_U32_VALUE: final int

+ QDISC_DSMARK_VALUE: final int

+ QDISC_GRED_VALUE: final int

+ QDISC_HTB_VALUE: final int

− vectorDSCP: String[]

+ getFlowid(dscp :int): String

+ getPOs(DSCP: String): int

+ getValueIntDSCP(DSCP: String): int

+ getValueStringDSCP(DSCP: String): String

+ getValueStringDSCP(pos: int): String

+ AF42: final int

+ getbps(nr: int, unit: String): int

+ initialValuesOfFilter(filterds: FilterDS): void

+ runCommand(COMMAND: String):int

classUtils
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+ exitForm(): void

+ jbtActionConnectionBB(): void

+ jbtActionCreateClasses(): void

+ jbtActionCreateFilters(): void

+ jbtActionDesconnectBB(): void

+ jbtActionExit(): void

+ jbtActionRemoveClasses(): void

+ jbtActionRemoveFilters(): void

+ jbtActionShowClasses(): void

+ jbtActionShowFilters(): void

+ jbtActionChangeUse(): void

+ jbtActionCreateClassesDefaultsTCDEdge(): void

+ jbtActionRefreshAccountUse(): void

+ jbtActionPropagatedConfTCDNucleo(): void

+ jbtActionShowTCDs(): void
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FrmAmbGer BBServer TCDTest

1. setRegister(...)

2. jbtActionConnectBB()

3. jbtActionShowTCDs()

4. getVectorTCDString()

Ambiente de Gerenciamento BB TCD
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[sem erro na criação 
do objeto classClasses]

[erro na chamada de
de sistema do tc]

TCDTest:classTCDFrmAmbGerFrmClasses FrmChoiceQdisc

10. callcreateClassTcd(...)

9. createClasse(...)

13. removeClass(...)

2. Show()

3. getSelectedQdisc()

4. Show()

5. getHandler()

6. getFather()

7. getClassid()

1. getVectorTCDString(...)

8. getOptions()

BBServer: classBB

BBAmbiente de Gerenciamento TCD

11. createClass(...)

12. runCommand(...)
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3. hasBandWidth(...)

[tem alguma classe]

4. arrayaccount.hasClass(...)

5. arrayaccount.getItem().setUsed()

6. createFilterDSMARK(...)

[se não tiver alguma classe]

8. avaliableBandWidth(...)

9. nextUnderBand()

2. requestClass(...)

1. requestBandWidth(...)

IQoS BB TCD

7. runCommand(...)
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BBServer:BBServant TCDTest:classTCDFrmAmbGerFrmFilters

3. Show(...)

6. getProtocol(...)

7. getPrio(...)

8. getDport(...)

9. getSport(...)

10. getIpdst(...)

11. getIpsrc(...)

12. getFlowid(...)

13. getHandle(...)

14. getMask(...)

15. getShift(...)

16. getPasson(...)

17. getClassid(...)

4. getTypeFilter(...)

5. getParent(...)

2. getAllClasses(...)

1. jbtActionShowClasses(...)

Ambiente de Gerenciamento BB TCD

[se filter for tcindex]

[se filter for u32]

x
18. createFilter(...)

19. createFilterTcd(...)

20. createFilter(...)

[sem erro na criação do  objeto

21. runCommand(...)

[Erro no tc]22. removeFilter(...)
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IQoSTest iqos:classIQoS

1. unrequestBandWidth(...) 

Aplicação IQoS

TCDTestBBServer

5. removeFilter(...)

4. removeFilter(...)

TCDBB

3. removeFilterDSMARK(...)

2. freeUseofClass(...)
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Stubs

Operação()
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Cliente
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?A@CB�D,E�FHGIFHJLKNM*O3B,PRQTS	UCFHSVFLWC@XMYE�F O F(Z	B,GIF*Z	B[J'B,UCB,E�D,KNM O B,E(@CF\Z	F*Z	F O^] E	KIF3_�Ka`cbdB,UfeVg�hiFjB�WCD�FHS�F*Z	FO FdZ	B,GIFlk	@fKmGmKmn6MHZ	F	op@CB�D,E�FHGIFHJLKNMlO3B,PqUCBsrtB,UCBsuvWCB\MHFLW�D�F O SVFHE�B,E(@CB�W�Bjrwk	E�D,KIFHE�M;GmKIZ�MHZ	B�WyxzD,GmKIB,E(@CBz{�|~}��H���y�s}'�so
S	UCFH@CFdD�FHGIF1�i�����/{�� - M �s}'�%�C�L�~�	}f�H�	�����s} 2 }��'���y�C� 4 �so(��������{�� -�� �s}'�%�C�L���Y�H}��6� �[� �H�(�H�	�y�#�;��B1� �#�%� �����¡ #M�eLM¢g

b(KIWf@CB,£5MHW�P�MHWCByMHZ	FLW�E�M¤@CB�D,E�FHGIFHJLKNM5O3B,PY@CB,£¥S	UCFHGmKarwB,UXMHZ	FTE�¦HFTWC§¤S�M;UXM5E�FyeLMHW>M;S	GmKIDyMH¨�©(B�Wyo%£5MHW�@XM;£�P�Q,£
D�FH£¤FYKmE#@CB,U�r�MHD�B[S�M;UXM�WCKIWf@CB,£5MHWiªf«�Bs¬dKIWC@CB,E#@CB�Wyg*­®E	KID,KNM;Gm£¤B,E#@CB[UCB�Wf@fUfKm@CF*¯�O3FHUfGIZ�O/KIZ	B8O3B,P°E�MY±��%�v�s}����,�to²F
k�WCF�Z�Mj@CB�D,E�FHGIFHJLKNM�O3B,Pzk	Gm@fUXM;S�MHWCWCFHkzr�UCFHE(@CB,KmUXMHW[B�³�F;ªfB�B�Wf@X«*S	UCB�WXB,E#@CBYB,£´WfKIWf@CB,£5MHW8Z	B�k�WCF\KmE#@CB,UfE�F�Z�MHW
B,£^S	UCB�WXMHW�{�±��%�w}��H���,��� �µB[B,£¶WfKIWf@CB,£5MHWµS�M;UXMjZ¢Kme'B,UCWCFLW8Z¢KIWfS�FLWfKm@fKme'FLW�{�S
g°Bs¬�g°D�B,Gmk	GNM;UCB�Wyo·�²_~?�Wyo¸J'B,GNMHZ	B,KmUXMHWyo
M;S�M;UCB,Gm³�FRZ	BjWCFH£¹BjB,@CDLgº�sg»?¼£¤FH@fKmeLMH¨y¦HF°S�M;UXM°D�FHE�Wf@fUfk	KmU�F°D�FH£^S�FHE�B,E#@CB3?i£�P	KIB,E(@CB\Z	B3½pB,UCB,E�D,KNM;£¤B,E#@CF
k�WXM;E�Z	F5M¾@CB�D,E�FHGIFHJLKNM¤O3B,P
o�Q1¿(k�B>Z	B�Wf@XMµ£5M;E�B,KmUXM5B,GIBp@fUXM;n1@CF(Z�M5MHW�eHM;E(@XM;J'B,E�W¡Z	B�Wf@XM^@CB�D,E�FHGIFHJLKNM¢o�B,E#@fUCBÀB,GNMHWyo
MµDyM;S�MHD,KIZ�MHZ	B�Z	B�¿#k�M;GI¿(k�B,U~£5«H¿(k	KmE�M^D�FH£Ák	£¥|~}��H���y�s}^D�FHE¢Â�JLk	UXM;UiF¤Z	FH£ ] E	KIF5_iKa`cbdB,Ufe�g

?Ã@CB�D,E�FHGIFHJLKNMµ (M�eLMµQ¡k	@fKmGmKmn6MHZ�M¾S�M;UXM¾D,UfKNM;UÄS�«;JLKmE�MHW�Z�MÀO3B,P[D�FH£ÁD�FHE(@CB,Å�Z	FµKmE#@CB,UXM;@fKme'F^BpZ¢KmE�Æ;£^KID�F	o¢S�M;UXM
Z	B�WCB,E(e'FHGme'B,U[M;S	GmKIDyM;@fKme'FLWTD�FHUfSVFHUXM;@fKme'FLWTZ	BÇGNM;UfJ#M\B�WCDyM;GNM¢o·S�M;UXM3M;S	UfKm£¤FHUXM;U[Mjr�k	E�D,KIFHE�M;GmKIZ�MHZ	BYZ	B�WCB,UfedKIZ	FHUCB�W
O3B,P
o�rtFHUfE�B�D�B,U�M;S	GmKIDyM;@fKme'FLW1S�M;UXM[Z¢KIWfS�FLWfKm@fKme'FLW>Z	B�Wf@fKmE�MHZ	FLWÀMHFTD�FHE�WCk	£^KIZ	FHU>Â�E�M;G¡{wD�FH£¤F[@CB,GIBsrwFHE�B�W�D�B,Gmk	GNM;UCB�Wyo
� �y�(�s}X�µB1�²_~?�W��~B�MHWCWfKm£ÈS�FHUiZ¢KNM;E(@CB5ÉËÊ'Ì Ívg·?�W~eLM;E#@XM;J'B,E�W�Z�M^k	@fKmGmKmn6MH¨y¦HFTZ�MµGmKmE	JLk�M;J'B,£¥ (M�eLM¤WX¦HF	x�JLUXM;@fk	Km@XM¢o
FHUfKIB,E#@XMHZ�MÀM�FHP¢ª�B,@CF	oLKmE�Z	B,S�B,E�Z	B,E#@CBiZ	BÄS	GNM;@XM rwFHUf£5M¢o#KmE#@CB,JLUXMH¨y¦HFÀD�FH£ÎM�O3B,P¤B·F>WCk	SVFHUf@CB~MHF�S�MHZ¢UX¦HFÀÏ�Ð�ÑiÒ·?¾g

Ó�Ô�ÕpÔXÖ ×/Ø¡Ø¤ÙXÚ�Û ÜÞÝiß�à¸ß
á k�M;E�Z	F^M>KmE(@CB,UXMH¨y¦HFµB,E#@fUCB�F1k�Wfk�«;UfKIF¾BiM1S�«;JLKmE�M1O3B,PTk	Gm@fUXM;S�MHWCWXM¾MHW¸DyM;S�MHD,KIZ�MHZ	B�WÄZ	F¾�i���Y�²o#SVFdZ	B,£¤FLW

k	@fKmGmKmn6M;U5Z	B �%� �L�Hâvã��	��S�M;UXM*MHZ¢KID,KIFHE�M;U5UCB�D,k	UCWXFLW¤Bs¬d@fUXMHW8MHFLW8|�}f�H���y�s}X��{whpM�e'B,J#MHZ	FHUCB�Ws�sgR?ÈGmKmE	JLk�M;J'B,£ä #M�eLM
S	UCB�B,E�DC³�BjB�WCW�M*E�B�D�B�WCWfKIZ�MHZ	BLo~SVFHKIWTD�FH£´ #MyeHM\S�F(Z	B,£¤FLWTB�WCD,UCB,e'B,UTSVB�¿(k�B,E�MHWTM;S	GmKIDyMH¨�©dB�W*{f� �'�%� �,��� �8¿#k�B�WX¦HF
D�FHS	KNMHZ�MHW·Z	F1WCB,UfedKIZ	FHU�O3B,P¤S�M;UXM1S�M;UXM1FÀ|~}��L�����s},gæå¡£¥� �'�%� �,�²Q~Bs¬	B�D,k	@XMHZ	FÀ¯>£¤B�Z¢KIZ�M1¿(k�B~F1k�Wfk�«;UfKIF1S	UCB�D,KIWXM
Z	B,GIB~B�Z	B,S�FHKIW²¿(k�M;E�Z	F1F>k�Wfk�«;UfKIFprtB�DC³�M1F�|�}f�H�����,}pB,GIB¡Q�Z	B�WCDyM;Uf@XMHZ	FÀM;k	@CFH£5M;@fKIDyM;£¤B,E(@CBiZ�Mp£¤B,£¤§HUfKNM5ÉËÊLç¢o'ÊLè;Ívg
é Wf@XM^@CB�D,E�FHGIFHJLKNMµrtFHKêk	@fKmGmKmn6MHZ�MµS�M;UXM¤MµKm£^S	GIB,£¤B,E(@XMH¨y¦HF8Z	F^D�FH£^S�FHE�B,E#@CB¾?¡£ÀP	KIB,E#@CBÀZ	B�½pB,UCB,E�D,KNM;£¤B,E#@CF	g
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Ðü­®��Ñ�Ð�å�� é�þ ÉËÊLÿ;ÍpQ�k	£äS�MHD�FH@CBj¿#k�BYD�FHE#@CQ,£ Z	FHKIW[D�FH£5M;E�Z	F	xRã � B�F/����g Ð ��� Q�k	@fKmGmKmn6MHZ	F�S�M;UXM
D�FHE¢Â�JLk	UXM;UµF�B,E�Z	B,UCB�¨�FY­®� Z	FLW��¢�;�s���,oc@XM;P�B,GNMHWÀZ	B5UCFH@CByM;£¤B,E#@CFjB¤B,@CDLg�ÐÈD�FH£5M;E�Z	F��	�[Q5k�WXMHZ	F�S�M;UXM�D,UfKNM;U
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Â�Gm@fUCFLWyo�D,GNMHWXWCB�W~BpS�M;UXM¤MHWCWXF(D,KNM;U~Z¢KIWCD,KmS	GmKmE�MHWiZ	B�Â�GNM¤MHW�KmE(@CB,U�rtMHD�B�WiZ	B>UCB�Z	BLg²? WfKmE#@XM ¬	B1Z	F^D�FH£5M;E�Z	F��	�ÀQLx
� �"!$#
%�&(')#
*,+�#)-/.10,2�&43�2,#)565876*69;:�<>=,? �>@

Ð DyM;£^S�F5Ð�ÒÄ  é Ï·� Z	BsÂ�E�B�F^FHP¢ªfB,@CF¤¿#k�B>WXBpS	UCB,@CB,E�Z	B�D�FHE¢Â�JLk	UXM;Uyg é Wf@CB>FHP¢ª�B,@CF¤SVFdZ	B>WCB,Uyx

ACB6D ��E �dxæZ¢KIWCD,KmS	GmKmE�MHW¡Z	B>Â�GNM>F
A �)?,G E6E xæD,GNMHWCWCB�W¡MHWXWCF(D,KNMHZ�MHWiMHW~Z¢KIWCD,KmS	GmKmE�MHWHF
ACI � ? �>=
J%x Â�Gm@fUCFLW¡S�M;UXM^D,GNMHWCWfKaÂ�DyMH¨y¦HF¤Z	FLW~S�MHD�FH@CB�Wyg
bdBµE�F[Gmk	J#M;U1Z	B¾k	£¼Z	B�Wf@CB�W>FHP¢ªfB,@CFLWprtFHUpB�WCSVB�D,KaÂ�DyMHZ	FÇFTS�M;UXÆ;£¤B,@fUCFK<L=6? � oêKmE¢rtFHUf£5MH¨�©(B�W>Z	B¤M ª�k�Z�M[WCFHP	UCB

MµWfKmE(@XM ¬¢B>P�«HWCKIDyM^Z	F^D�FH£5M;E�Z	F��	�ÀWX¦HF¤M;S	UCB�WCB,E(@XMHZ�MHWyg�?�W�FHS�¨�©(B�W�S�FLWCW ] e'B,KIWÄS�M;UXM¤FµS�M;UXÆ;£¤B,@fUCF�2,#)565876*69TWX¦HF
B�WfS�B�D ] Â�DyMHW�S�M;UXM^DyMHZ�Mµ@fKmS�F¤Z	B>FHP¢ªfB,@CF	g á k�M;E#@CFTMHF^S�M;UXÆ;£¤B,@fUCF�#�%�&/'
#)*LM	o�MHW~FHS�¨�©dB�WÄSVFLWCW ] e'B,KIW~WX¦HF	x

A E �LG � E x�S�M;UXM^FHP	@CB,U¡B�Wf@XM;@ ] WC@fKIDyMHW¡WCFHP	UCB>F¤FHP¢ªfB,@CF^B�WfS�B�D,KaÂ�DyMHZ	FLF
ACD = �>G � ? E x�S�M;UXM¤M;k	£¤B,E#@XM;U�F^E ] e'B,GcZ	B>Z	B,@XM;Gm³�B�W~E�M^GmKIWf@XM;J'B,£AZ	FLW~FHP¢ªfB,@CFLWHF
A J>G)NVxæM�W�M ] Z�MÀZ	B�D�FH£5M;E�Z	F � �1Qi£¤FLWf@fUXMHZ�M¾Z	B¡rwFHUf£5MÀGIB,J ] e'B,G�odSVFHUCQ,£ÁB,GNMÀQ>M;Uf£5M;nyB,E�MHZ�M¾KmE#@CB,UfE�M;£¤B,E#@CB

B,£ k	£ rtFHUf£5M;@CF8D�FdZ¢KaÂ�DyMHZ	FTSVFHUiUXM;ny©(B�W�Z	BÀBsÂ�D,KPO,E�D,KNM¢g é WC@CB�S�M;UXÆ;£¤B,@fUCF[WCB,Ufe'BÀS�M;UXM¤£¤FLWC@fUXM;UpM8WXM ] Z�M
E�MÀrwFHUf£5M5M;Uf£5M;nyB,E�MHZ�M^KmE#@CB,UfE�M;£¤B,E(@CBLo�B,£Áe'B,n�Z	FµrtFHUf£5M;@CF^GIB,J ] e'B,GQF

ASR =
J E �
T)U x�SVB,Uf£^Km@CB1FHP	@CB,U¡KmE¢rwFHUf£5MH¨y¦HF8WCFHP	UCB1M¾e'B,UCWX¦HF¤Z	F¤D�FH£5M;E�Z	F�� �ÀB,£Ak�WCFLF
A <>=,? � x�£¤FLWC@fUXMµKmE¢rwFHUf£5MH¨y¦HF5WCFHP	UCB�MµWfKmE(@XM ¬¢B>P�«HWCKIDyM^Z	F^D�FH£5M;E�Z	F��	�(g
? ��M;P
g/V�gXWLo�£¤FLWf@fUXM5MHW¡D�FHE#e'B,E�¨�©dB�Wik	@fKmGmKmn6MHZ�MHW¡S�B,GNMHW�rtB,UfUXM;£¤B,E#@XMHW�Z	F¤­ �²Ñ~Ð�åi� é�þ ¿#k�B�Z¢KarwB,UCB,£¥Z	F^k�WCF

D�FH£�k	£¥Z�MHW�JLUXM;E�Z	B,n6MHW¡Z	B1£¤B�Z¢KIZ�MHW~k�WXMHZ�MHW~B,£AUCB�Z	B�Wyg

åiE	KIZ�MHZ	B Ysãw�[Zt�]\
P ç
^ P Wyÿ þ VK_¾ç
£�P Wyÿ þ VK_�Wyÿ þ VK_Àç
^ P	Km@ Wyÿ þ V
£�P	Km@ Wyÿ þ VK_�Wyÿ þ V
P	S�W ç�`;WCB,JLk	E�Z	F
^ P	S�W Wyÿ þ VK_¾ç�`;WCB,JLk	E�Z	F
£ÀP	S�W Wyÿ þ VK_�Wyÿ þ VK_Àç�`;WXB,JLk	E�Z	F
^ P	Km@CW Wyÿ þ V,`;WCB,JLk	E�Z	F
£ÀP	Km@CW Wyÿ þ VK_�Wyÿ þ V,`;WCB,JLk	E�Z	F

acb8dfehg�eji>kml�n>oLp8q1o�r�s(q�tvu�n�wxb,y1n8z{q�|}w�~�����a��m�(e
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Ð Ï·FHE#@fUCFHGIBYZ	B��
UX« rtB,J'F {���KmJ�g V�g þ �^Q�F*£¤B�DyM;E	KIWf£¤F�¿#k�B�SVB,Uf£^Km@CB�@fUXM;@XM;U8FLW¤S�MHD�FH@CB�WTUCB�D�B,P	KIZ	FLWTB `;FHk
@fUXM;E�Wf£^Km@fKIZ	FLWÇB,£ k	£ UCFH@CByMHZ	FHUyg ? @XM;UCBsr�M�S	UfKmE�D,KmS�M;G1QYZ	B�D,KIZ¢KmUÇ¿(k�M;KIWTS�MHD�FH@CB�W[SVFdZ	B,£ WCB,U[MHD�B,Km@CFLW6oiBYWCB
MHD�B,Km@CFLWyo�¿(k�M;KIW¡MHW�eLM;ny©dB�W~Z	B>B,E#@fUXMHZ�M5B1WXM ] Z�M¾E�MµUCB�Z	BLg

hpM¾£5M;KIFHUfKNM^Z�MHW~WfKm@fk�MH¨�©dB�Wyo	F^D�FHE(@fUCFHGIB�Z	Bp@fUX« rtB,J'F^D�FHE�WfKIWf@CB1B,£Ák	£5MµWfKm£^S	GIB�W�Â�GNM^¿#k�B>D�FHGIB,@XM¤FLWÄS�MHD�FH@CB�W
¿(k�B8B,E(@fUXM;£ BTFLWµB,E�DyM;£^KmE	³�M;£úUXM;S	KIZ�M;£¤B,E(@CB�MHF �d�H}��H���H}C�3{wZ¢KIWfS�FLWfKm@fKme'FjZ	BTUCB�Z	B6�1@X¦HFYUX«;S	KIZ	Fj¿(k�M;E#@CFjB,GIB
MHZ¢£^Km@CBLg²? Z¢KIWCD,KmS	GmKmE�M¤Z	B�Â�GNM^S�MHZ¢UX¦HF^E�F � ã����L��Q1M � I � I T�� I G E �%g

Camadas superiores (TCP, UDP,...)

Multiplexação da Entrada Encaminhamento Fila de saída
FluxoFluxo

Controle de Tráfego

������e g�e �(k�� n/y)b! ��#")b,r%$8n u n�l�n>oLz'&{n( �q�u�q a)&'*,+Qq-�>n o�n/.)02143!5>e
ÑiB�Z	B�WÀP�MHWXByMHZ�MHW^B,£ D�FH£Àk	@XMH¨y¦HF*Z	BTS�MHD�FH@CB�W[{tMHWµUCB�Z	B�Wµ­ �¸�ÀZ¢KarwB,UCB,£úZ�MHW¾UCB�Z	B�W¾P�MHWCByMHZ�MHW^B,£úD,KmUCD,k	Km@CF

S�FHU1WCB,UCB,£¼WCB,£ D�FHE�Bs¬	¦HF	g^ÑiB�Z	B�WpP�MHWCByMHZ�MHW1B,£¼D,KmUCD,k	Km@CFLWyoc@XM;KIW1D�FH£¤F�M[Z	Bµ@CB,GIBsrtFHE	KNM¢ocWXM;P�B,£ Z	FÇB�Wf@XMHZ	F�Z�M
UCB�Z	BLo~MHWCWfKm£¶MHWTM;S	GmKIDyMH¨�©(B�WTWXM;P�B,£´MjS	UfKmE�D ] S	KIF�¿#k�M;GiFLW¤S�M;UXÆ;£¤B,@fUCFLWTZ	F\WCB,UfedKI¨�F3¿(k�B�MjUCB�Z	B�S�FdZ	B,UX«jGm³�B�W
F;rtB,UCB�D�B,UygÇÐÈD�FHE#@fUCFHGIBTZ	B¤@fUX« rtB,J'F�Q^k	£5M�SVFLWXWfKmP	KmGmKIZ�MHZ	B5Z	B¤WCKm£�k	GNM;UµF�D�FH£^SVFHUf@XM;£¤B,E(@CFjZ�MÇUCB�Z	B�W1P�MHWXByMHZ�MHW
B,£ÞD,KmUCD,k	Km@CFLW�M;@fUXMye'Q�W�Z	F1@fUXM;@XM;£¤B,E#@CFµZ¢KartB,UCB,E�D,KNMHZ	FµZ�MHZ	F¾MHFLW¸S�MHD�FH@CB�Wygæ_pB�r�M;@CF	o(B�WC@XM�M;Gm@CB,UfE�M;@fKmeLM�Q¡k	@fKmGmKmn6MHZ�M
S�M;UXMµKm£^S	GNM;E(@XM;UiF¤_�Ka`cbdB,UfeTB,£ÈUCB�Z	B�W¡WCB,£ÈD�FHE�Bs¬¢©dB�Wyg

?�W~Â�GNMHWpWX¦HF8GIFdDyM;KIW�Z	BµM;Uf£5M;nyB,E�M;£¤B,E#@CF�@CB,£^SVFHUX«;UfKIF*{tM;GmJLk	£5MHW�e'B,nyB�WpDC³�M;£5MHZ	FÇZ	BKYs�76i�,}L�i¿(k�BÀD�FHE(@CQ,£
k	£ E#Å	£¤B,UCF�Â�E	Km@CF°Z	B ] @CB,E�WÇB�WfS�B,UXM;E�Z	F�S�FHU[k	£5M°MH¨y¦HF�FHkÃWCB,UfedKI¨�F	g hpMHW5Â�GNMHWÇFLWTS�MHD�FH@CB�WÇB�WfS�B,UXM;£ WCB,U
@fUXM;E�Wf£^Km@fKIZ	FLW1¯8KmE#@CB,U�r�MHD�BµZ	B¾UCB�Z	BLg é £¥k	£ £¤FdZ	B,GIF[WfKm£^S	GIB�WpFLWiS�MHD�FH@CB�W>W�¦HF8B,E�DyM;£^KmE	³�MHZ	FLW>E�M8FHUCZ	B,£ B,£
¿(k�BÀB,GIB�WpDC³�B,J#M;£�g é Wf@CB¾£¤F(Z	B,GIF[Q¾D�FHE	³�B�D,KIZ	FÇD�FH£¤F8� ­9��Ð {;:�ã�}��s��±��=<>:�ã�}��s�@?Ä�¢�f�À{�� KmJ�g V�gËÊ'�¡FHkY@XM;£�P�Q,£¼Q
UCBsrtB,UCB,E�D,KNMHZ	FiD�FH£¤F@��Ï��²b5{;:�ã�}X�,�BAæ�%C5�7<�:²ã�}��s��D��s}'E;�;�sg ?Ä@fUXMye'Q�W�Z	B�Wf@XM~Z¢KIWCD,KmS	GmKmE�MiZ	BæÂ�GNM¢oHE�B,E	³(k	£5M~S	UCFH£¤B�WXWXM
S�F(Z	B>WCB,UÄrtB,Km@XMµS�B,GIF5Ï·FHE#@fUCFHGNMHZ	FHUpZ	B>�
UX« rtB,J'F8M¾E�¦HF¤WXB,U¡MµFHUCZ	B,£AZ	B1WXM ] Z�MµZ	FLW¡S�MHD�FH@CB�Wyg

?�W¾r�k	E�¨�©dB�W^Z�MHWµÂ�GNMHW^WX¦HF3M;£^S	GmKNMHZ�MHW5¿#k�M;E�Z	F*B,GNMHW¤W�¦HFjMHD�FHS	GNMHZ�MHWTMYFHk	@fUCFLW^£¤B�DyM;E	KIWf£¤FLW¤¿(k�B[SVFdZ	B,£
M;@fUXMHWXM;Uyo�UCB�FHUCZ	B,E�M;Uyo S	UfKIFHUfKmn6M;U�S�MHD�FH@CB�W¾B,£¼£�Å	Gm@fKmS	GNMHW�Â�GNMHWygT?Ä@fUXM�e'Q�W¾Z	B�Wf@CB�W>£¤B�DyM;E	KIWf£¤FLWyo�Â�GNMHW�SVFdZ	B,£ @CB,U
FHk	@fUXMHW�Â�GNMHWiM;k	£¤B,E#@XM;E�Z	F[MµD�FH£^S	GIBs¬dKIZ�MHZ	BÀZ�M^FHSVB,UXMH¨y¦HF5Z	F^B�WCDyM;GIFHE�M;£¤B,E#@CF	g

SaídaChegada

ordem de chegada

Buffer da Interface

123456

Enlace Enlace

������e g�eGF k�HI��t{yJ�#KL �� ohb u qM�)�# bN�x|O� �Ke
åi£QP�k¢¬¢F°{�� KmJ�g�V�g V(�ÀQ8k	£SR®Z¢KNM;GIFHJ'F-TTB,E#@fUCB[Z	FHKIW �d�H�s���sgjåi£5MYWCB�¿#k O,E�D,KNM�Z	BTS�MHD�FH@CB�W^¿#k�BTZ	BÇM;GmJLk	£5M

rtFHUf£5M°WCB*Z¢KarwB,UCB,E�D,KNM°Z	FLW�Z	B,£5M;KIW�Q*D�FHE�WfKIZ	B,UXMHZ	Flk	£UP�k¢¬	FlZ	BjS�MHD�FH@CBLgAÐ D�FHE�D�B,Km@CFRZ	BVP�k¢¬	F°SVFdZ	BjWCB,U
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B�Wf@CB,E�Z¢KIZ	FÇM8eH«;UfKIFLWpD�B,E�«;UfKIFLWyg>?iE�M;GmKIWXM;E�Z	FÇMTDyM;£5MHZ�MTZ	BÀ@fUXM;E�WCSVFHUf@CB¾S�B,GIF5S	UCFH@CFdD�FHGIFÇ�¡Ï·��oVk	£5MTWCB�¿(k O,E�D,KNM
Z	B�Z�M;@XM;JLUXM;£5MHW�¿(k�BÄS�FLWCWfk�B,£ FLWæeLM;GIFHUCB�W²Z	FLWæDyM;£^S�FLW E��LT J �[{�SVFHUf@XM1Z	B�FHUfKmJ'B,£ �so D �LT J �8{�SVFHUf@XM1Z	B�Z	B�Wf@fKmE�F#�so
� �/E J	�[{wB,E�Z	B,UCB�¨�F8­®�/Z�Mµ£5«H¿#k	KmE�M5Z	B1FHUfKmJ'B,£8��B � � D E �j{wB,E�Z	B,UCB�¨�F8­ �zZ�Mµ£5«H¿(k	KmE�M^Z	B1Z	B�WC@fKmE�F#��B,£AD�FH£Àk	£
S�F(Z	BµWCB,U>D�FHE�WfKIZ	B,UXMHZ	F[k	£ P�k¢¬	FÇZ	B¾Z�M;@XM;JLUXM;£5MHW6gµÐÎ@fUX« rtB,J'FÇB,£¥k	£5MTUCB�Z	BµS�FdZ	BÀWCB,U>D�FHE�Wf@fKm@fk ] Z	F[S�FHUpk	£
D�FHEHª�k	E#@CFµZ	B P�k¢¬	FLWyg�Ð £¤B�DyM;E	KIWC£¤F¾Z	FÀD�FHE#@fUCFHGIBpZ	Bi@fUX« rwB,J'F�r�UCB�¿(k�B,E#@CB,£¤B,E(@CB>WCB,S�M;UXMÀFLW P�k¢¬	FLW¸B,£»D,GNMHWCWCB�W·Z	B
P�k¢¬	FLW~¿#k�BpS�FdZ	B,£AWCB,U¡M;JLUCB,J#MHZ	FLW¡Bp@fUXM;@XMHZ	FLW�Z	B�rtFHUf£5M^Z¢KIWf@fKmE#@XM¢g

Canal de Comunicação

fluxo 01
fluxo 02

���#��e(g�e g�kml b8ohb! u�q l�n�����oL��y)b8r-$8nKy1n�� Hvn(� t �) ����(n>t HI��t z ��oLz n>t�e

Ó�ÔvÓ�ÔXÖ ����ß��%ß �"!$#%�'&)(*&,+�-\ß,.�&/��!$+
0 �s}s�V� � �¸£5M;KIW�UCB�D�B,E#@CB�W�Z	F � ã����H�¡ªC«�F;rwB,UCB�D�B,£ k	£5M�JLUXM;E�Z	B¸eLM;UfKIB�Z�MHZ	B¸Z	B²r�k	E�¨�©dB�WcZ	B·D�FHE#@fUCFHGIB·Z	B²@fUX« rtB,J'F	g

1 «;UfKNMHW�S�M;Uf@CB�W~Z	FT�H�s}s�V� � BpeL«;UfKIFLWÄS	UCFHJLUXM;£5MHW~k	@fKmGmKmn6MHZ	FLW~E�FµB�WfS�MH¨�F5Z	Fµk�Wfk�«;UfKIFµ@}O,£ÈWfKIZ	F^Z	B�WCB,E(e'FHGme(KIZ	F^S�FHU
?iGIBs¬¢B3254pk	n�E�B,@CWCFye ÉËÊLÊ;ÍvgÎ?S� KmJ�g V�g76�£¤FLWf@fUXM�Z	Bjk	£5M�rwFHUf£5M°WfKm£^S	GmKaÂ�DyMHZ�M°F°S	UCFdD�B�WCWCF°Z	BYUCB�D�B,P	Km£¤B,E#@CF
Z	B�Z�MHZ	FLWTZ�M*UCB�Z	BLg Ð�W8Z�MHZ	FLWTB,E#@fUXM;E(@CB�WÇWX¦HF\Bs¬�M;£^KmE�MHZ	FLW8B�S�MHWCWXMHZ	FLW8S�M;UXM\MHWTDyM;£5MHZ�MHW[Wfk	SVB,UfKIFHUCB�WTFHk
Z	B,S�FLWfKm@XMHZ	FLW¡B,£»Â�GNMHWiZ	B>WXM ] Z�MHW�S�M;UXM^WCB,UCB,£ B,E�DyM;£^KmE	³�MHZ	FLW�¯¾UCB�Z	BLg

Ð B,E�DyM;£^KmE	³�M;£¤B,E#@CFµKmE�D,Gmk	KêM1WCB,GIB�¨y¦HF¾Z�M>KmE(@CB,U�rtMHD�BpZ	BiWXM ] Z�M1B�F1S	UC§y¬dKm£¤FÀE�§ÀZ�M1UCB�Z	B¾{ �¢� � �sg²Ð�W¸S�MHD�FH@CB�W
WX¦HFÇB,E¢Â�GIB,KmUXMHZ	FLW�E�M¤Â�GNMÇMHWXWCF(D,KNMHZ�MÇ¯TKmE(@CB,U�rtMHD�B5Z	B^WXM ] Z�M¢g*8qE�B�WCWCBµS�FHE#@CFÇ¿(k�B^FÇD�FHE#@fUCFHGIB¤Z	Bµ@fUX« rtB,J'F�M;@fk�M¢g
Ð D�FHE#@fUCFHGIB1Z	B�@fUX« rtB,J'F¾SVFdZ	BpZ	B�D,KIZ¢KmUyo	B,E#@fUCB>FHk	@fUCFLWyo	¿(k�M;KIW·S�MHD�FH@CB�W~WCB,UX¦HFµB,E¢Â�GIB,KmUXMHZ	FLWyo	¿(k�M;KIW�WCB,UX¦HFµB,E#edKNMHZ	FLW
S	UfKm£¤B,KmUCF5B>¿(k�M;KIW~WCB,UX¦HF5B,GmKm£^KmE�MHZ	FLWÀ{�S�FHU~Bs¬¢B,£^S	GIF	o%WCB1¯¾@XM ¬	MµB�WC@X«^Bs¬¢D�B�Z	B,E�Z	F5FµGmKm£^Km@CB>S	UCQ:9tÂ	¬	MHZ	F#�sg

ÏÄMHZ�M�Z¢KIWfSVFLWCKm@fKme'FpSVFLWCWCk	K	k	£5M>Z¢KIWCD,KmS	GmKmE�M1Z	B�Â�GNM1MHWCWCFdD,KNMHZ�M>M>B,GIB�F1¿(k�M;G�D�FHE#@fUCFHGNM�D�FH£¤F1FLWæS�MHD�FH@CB�W·WCB,UX¦HF
@fUXM;@XMHZ	FLWyg¸å¡£5MµZ¢KIWCD,KmS	GmKmE�M^£�k	Km@CF5WCKm£^S	GIB�Wyo�D�FHE�WfKIWf@CB>Z	BÀM;SVB,E�MHW�k	£5M^Å	E	KIDyMµÂ�GNM¢o�FHE�Z	B>@CFdZ	FLW~FLW�S�MHD�FH@CB�WiWX¦HF
B,E¢Â�GIB,KmUXMHZ	FLWiE�MµFHUCZ	B,£A¿#k�B�DC³�B,J#M;£�o�B>FLW~S	UfKm£¤B,KmUCFLWiM^WCB,UCB,£ÈB,E(e(KNMHZ	FLWiWX¦HF¤FµS	UfKm£¤B,KmUCFLWiDC³�B,J#M;Uyg

Disciplina de Fila

������e g e<;(k�H � t{yJ�#KL �� ohb�u�q ���# b>=���� KL �q1t t q?� b � z'�# #��")b8r-$8n u�q�l@ b8t{t q1t1e

_�KIWCD,KmS	GmKmE�MHW>Z	BÀÂ�GNMj{ á _p­�b	Ï��¡£5M;KIW>B,GNM;P�FHUXMHZ�MHWpSVFdZ	B,£ k�WXM;U¡Â�Gm@fUCFLWpS�M;UXMTZ¢KIWf@fKmE	JLk	KmU1B,E(@fUCBµeH«;UfKIFLW�@fKmS�FLW
Z	B�D,GNMHWXWCB�W~B1S	UCFdD�B�WCWXM;UiDyMHZ�M¤D,GNMHWCWCB�Z	B1£5M;E�B,KmUXM¤B�WCSVB�D ] Â�DyM¢g~Ï·FH£¤F¤£¤FLWC@fUXM5M � KmJ�g V�g7@¢oVM;GmJLk	£5MHWiZ¢KIWXD,KmS	GmKmE�MHW
S�FLWCWfk�B,£qeL«;UfKIFLWêÂ�Gm@fUCFLW ¿#k�B²SVFdZ	B,£ £5M;S�ByM;UcS�M;UXM~k	£5M�£¤B�Wf£5M�D,GNMHWXWCBLoH¿#k�BæS�FHUcWfk�M�e'B,n�S�FLWCWfk	K'k	£5M¡Z¢KIWCD,KmS	GmKmE�M
Z	BpÂ�GNM^MHWCWXF(D,KNMHZ�M¢o	S�FHUf@XM;E#@CF5Z¢KIWCD,KmS	GmKmE�MHW¡Z	BpÂ�GNM¤B>D,GNMHWCWCB�W~B�Wf@X¦HFµUCB,GNMHD,KIFHE�MHZ�MHW6g

Ð�W¸S�MHD�FH@CB�W¸W�¦HF�B,E¢Â�GIB,KmUXMHZ	FLWÄZ	BiMHD�FHUCZ	F¾D�FH£ÞFLW¸WCB,JLk	KmE#@CB�W·S�MHWCWCFLW6g �²UfKm£¤B,KmUCF¾M>r�k	E�¨y¦HFÀZ	B¡B,E¢Â�GIB,KmUXM;£¤B,E#@CF
Q�DX³�M;£5MHZ�M¢oêB,GNM^S�B,UCD�FHUfUCB�k	£AÂ�Gm@fUCFTM;S�§LW�F5FHk	@fUCF	o�M;@CQ1k	£ FHE�Z	B¾M5D�FH£^S�M;UXMH¨y¦HFTWXB ªfM^W�M;@fKIW�rwB,Km@XM¢g é E#@X¦HF8k	£
KIZ	B,E#@fKaÂ�DyMHZ	FHUÄZ	B�D,GNMHWCWCB�QiMHDC³�MHZ	F	odB�FpS�MHD�FH@CB~Q~B,E¢Â�GIB,KmUXMHZ	F>E�M�Â�GNM�MHWCWCFdD,KNMHZ�M>MpB�WCWXMpD,GNMHWCWCBLg���MHD�FH@CB�W�¿(k�BÄE�¦HF
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Disciplina de Fila

Classe

Classe
Filtro

Filtro

Filtro

Disciplina de Fila

Disciplina de Fila

�)�#��e(g�e��(k�HI� t y-�#K  #� o�b u�q ���# b y1n�� b � z �� #��")b8r-$8n u�q�l@ b,t{t{q�t1e

WXM;@fKIW�r�M;nyB,£»E�B,E	³#k	£ÁÂ�Gm@fUCF	o¢UCB�D�B,P�B,UX¦HFµk	£ÁKIZ	B,E#@fKaÂ�DyMHZ	FHUiZ	B>D,GNMHWCWCBiS�MHZ¢UX¦HF	g·ÏÄMHZ�M¾D,GNMHWCWCB�S�FLWCWfk	KêWfk�MÀS	UC§HS	UfKNM
Â�GNM¢o	eL«;UfKNMHW~D,GNMHWCWCB�W~SVFdZ	B,£ÈD�FH£^S�M;Uf@fKmGm³�M;U¡k	£5Mµ£¤B�WC£5M¾Â�GNM¢g

Ó�ÔvÓ�Ô Õ � !$. ß,#�� +��"&%+�(*!�� & (*!��Xß
	,! � .�&%� ��&��,!$# +�
 ��� .��,! �'+

� KIDC³�MHW8{y���;�L�s�ê��BµÒ�M;GIZ	B�W¤{�|~�¢�s�L�,�C�^{�� KmJ�g�V�gºÌL�¡W�¦HFTZ	FHKIW1£¤B�DyM;E	KIWf£¤FLW1Z	B¾£¤F(Z	B,GNM;J'B,£¼Z	Bµ@fUX« rtB,J'F	g�åi£
���;�H�,��SVFdZ	B~UCB,S	UCB�WXB,E#@XM;UÄk	£5M�¿(k�M;E#@fKIZ�MHZ	BpZ	B�Y��L�v����FHk[WfKm£^S	GIB�Wf£¤B,E(@CB�k	£ÎS�MHD�FH@CBLg¸Ð |��	�s�H�,�·Qik	£ÞUCB�WCB,UfeLM 9
@C§HUfKIF^Z	B^���;�H�,�	�sg é WXWCB�W�Z	FHKIW~D�FHE�D�B,Km@CFLW~WX¦HFµk	@fKmGmKmn6MHZ	FLW~S�M;UXM¾UCB,JLk	GNM;U~k	£5M¾@XM ¬	M¾Z	B>WXM ] Z�M¾Z	BpS�MHD�FH@CB�W�S�FHUÄk	£
DyM;E�M;G�Z	BÀD�FH£�k	E	KIDyMH¨y¦HF	g�? @XM ¬�M¤Z	B>J'B,UXMH¨y¦HFTZ	FLW����;�L�s�	�ÀD�FHUfUCB�WfS�FHE�Z	BÀ¯¤@XM ¬	M¤Z	B1eLM;n6¦HF¤Z	FLW~S�MHD�FH@CB�Wyg é WXWCB�W
D�FHE�D�B,Km@CFLW~WX¦HF^Z	B�JLUXM;E�Z	B>Km£^S�FHUf@XÆ;E�D,KNMµBpP�MHWf@XM;E(@CBpk	@fKmGmKmn6MHZ	FLW~S�B,GIFLW�D�FHE#@fUCFHGNMHZ	FHUCB�W¡Z	Bp@fUX« rtB,J'F	g²? Z¢KIWCD,KmS	GmKmE�M
Z	BpÂ�GNMµ����Ò�£�k	Km@CF5Z¢Karwk	E�Z¢KIZ�M^B,E(@fUCB�FLW~D�FHE(@fUCFHGNMHZ	FHUCB�WiZ	B>@fUX« rtB,J'FLW~Q�M;P�FHUCZ�MHZ�MµE�B�Wf@CB>DyM;S ] @fk	GIF	g

Interface 
contendo um
balde furado

Fluxo 
regulado

Fluxo
desregulado

Balde 
furado

A água sai por um foro a
 uma velocidade constante

Rede

O balde 
contém
pacotes

Pacote

Computador

host

 Água

���#��e(g�e��(k a��1y�oL� y1b ��z �# ��#"1b8uhbNK�q- b ���# b���a�� Khb!& b ~�q-���  b!& �'� �� �� � n e
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Ó�ÔvÓ�Ô�� � � + . ��� � � #¾ß,+ ( !�� � �Xß
	 ��� � ����ß,(¾ß,+
?�W á _�­fb	Ï·W�D�FHE�Wf@fKm@fk�B,£ÁF¾SVFHE(@CF¾£5M;KIWÄKm£^SVFHUf@XM;E(@CBpS�M;UXMµ¿#k�BpM¾?¡UC¿(k	Km@CB,@fk	UXM¾_iKa`cbdB,Ufe5S�FLWCWXM�WCB,UÄKm£^S	GIB:9

£¤B,E#@XMHZ	F	g¸?Ä@fUXM�e'Q�W�Z	B,GNMHW�£5M;UCDyM;£¤FLW�FLW�S�MHD�FH@CB�Wyo�D,GNMHWCWCKaÂ�DyM;£¤FLW~B�M;Gm@CB,UXM;£¤FLW¡Fµ£¤FdZ	F¤D�FH£¤F¤W�¦HFµ@fUXM;@XMHZ	FLWyg


���������� � � ��� 
������ ���
? á _p­fb	ÏÞ_>bd�Y?�Ñ%4ÁrtFHKÄB�WfSVB�D,KNM;Gm£¤B,E(@CB[S	UCF;ª�B,@XMHZ�M�S�FHUÀO3B,UfE�B,U^?iGm£¤B�WfP�B,UfJ'B,Uyo² #M;£5M;G���MHZ¢K¡b¢M;GmKm£úB

?iGIBs¬�2 4pk	n�E�B,@CWCF6e8S�M;UXMÀWXM;@fKIW�r�M;nyB,U�MÀB�WCSVB�D,KaÂ�DyMH¨y¦HFµ_�Ka`
bdB,Ufe�g�b(k�M1r�k	E�¨y¦HFµQiUCByM;GmKmn6M;U�M�£5M;UCDyMH¨y¦HF^Z	BiS�MHD�FH@CB�W
É þ 6	o�V#ÿ;Ívg é WCWXM�Z¢KIWCD,KmS	GmKmE�M�E�¦HF�£¤FdZ	B,GNM�FHk�S�FHGmKID,KNM�F�@fUX« rtB,J'F	oæE�¦HF�S	UfKIFHUfKmn6M¢o¸M;@fUXMHWXM¢o�UCB�FHUCZ	B,E�MYFHklB,GmKm£^KmE�M
S�MHD�FH@CB�Wyo�M;S�B,E�MHW�£5M;UCDyM5F^DyM;£^SVF¤_1b!��­ é �
_ S	UCB�WCB,E(@CB>E�F¤DyM;P�B�¨yM;Gm³�F¤Z	F^S�MHD�FH@CB1­ �æe8V�g

?�W¡D,GNMHWCWXB�W¡WX¦HF8B,E#k	£¤B,UXMHZ�MHWpZ	B�W¾M;@CQ1E�{�� KmJ�g V�gËç'�so%FHE�Z	B�E�Q�k	£AS�M;UXÆ;£¤B,@fUCFT¿#k�BÀZ	BsÂ�E�BÀM5¿#k�M;E(@fKIZ�MHZ	B
Z	BÀGmKmE	³�MHWiZ�M5@XM;PVB,GNM8_1bd��?�Ñ%4¥{�� KmJ�g�V�gËè'�sg é WCWXM^@XM;P�B,GNM5SVFLWCWCk	K�MHWpD�FHGmk	E�MHWyx ] E�Z¢KID�BLoV£5«HWCDyM;UXM5B�eHM;GIFHUygpÐ�W
eLM;GIFHUCB�W¾Z	B�WXWXMHWÀD�FHGmk	E�MHW^M;S�§LW¾M�WCB,GIB�¨y¦HFYZ	B5k	£5M�GmKmE	³�M¢oæWX¦HF�k	@fKmGmKmn6MHZ	FLW¾S�M;UXM�S	UCF(Z¢k	n�KmU¾k	£ eLM;GIFHUµ¿#k�BTWCB,UX«
£5M;UCDyMHZ	F¾E�FµDyM;£^SVF¾_1b!� ­ é �
_µg¢?qWCB,GIB�¨y¦HFµQ¡rwB,Km@XM¾M;@fUXM�e'Q�W�Z	B¡Â�Gm@fUCFLWyo	B,GIB�WÄWCB,UX¦HF¾Bs¬dS	GmKIDyMHZ	FLWÄE�MµbdB�¨y¦HFvV�g V�g V�g

~
~

~
~

Filtro Classe 1 DSMARK

Filtro Classe 2 DSMARK

Classe 3 DSMARKFiltro

Filtro Classe n DSMARK

Disciplina DSMARK

�)�#��e(g�e! (k�HI� t y-�#K  #� o�b u�q ���# b8H =#"%$v~'&Ke

��M;UXM¤D,UfKNM;U~k	£5M^E�FyeLM^Z¢KIWCD,KmS	GmKmE�Mµk�WXM;£¤FLW¡F¤WCB,JLk	KmE#@CB�D�FH£5M;E�Z	F	x
� �SG D6D B6D ��E �SG D6D D = R = �6<)( <LG U D ?6=+*)< D-, J T,T � D E/. G
J10 � U D � �
= E * � D-, ! D = I G32>? � � � U D =34

* D � D), + ! E = � � � � � ��U D =54,+
Ð¼D�FH£5M;E�Z	F�MHD,Km£5M¢o~D�FHE¢Â�JLk	UXM�M á _p­�b	ÏÁ_>bd�Y?�Ñ%4 E�M3UXM;Kmn�Z�M*KmE(@CB,U�rtMHD�BYB,@f³�ÿz{�S	UfKm£¤B,KmUXM3KmE#@CB,U�r�MHD�B

6 � �¢�,}��V���êD�FHE�B�D,@XMHZ�M�` KmE�Wf@XM;GNMHZ�M'�sg�Ð�£5M;E	KmS	k	GNMHZ	FHU87:9TQæF�E#Å	£¤B,UCF¡k	@fKmGmKmn6MHZ	F~S�M;UXMÄUCBsrtB,UCB,E�D,KNM;U�B�WCW�MÄZ¢KIWCD,KmS	GmKmE�M¢g
Ð<;=9�Q>FµE(Å	£¤B,UCF5¿(k�BpKmE�Z¢KIDyM¤Mµ¿(k�M;E#@fKIZ�MHZ	B�Z	B�D,GNMHWCWCB�W~MµWCB,U~D,UfKNMHZ�M¢gÄÐ>98;=9\Q>F¤E#Å	£¤B,UCF¤Z�M^D,GNMHWXWCBpS�MHZ¢UX¦HF	g
� FHU�Â�£AF^S�M;UXÆ;£¤B,@fUCF E = � � � � � ��U D =548Q>k	@fKmGmKmn6MHZ	F5B,£AD�FHEHª k	E(@CF5D�FH£ÈFµÂ�Gm@fUCF5�¡Ï·­®h�_ é�? g

Ð D�FH£5M;E�Z	F5M;P�M;Ka¬	F	o	D,UfKNMÀk	£ á _�­fb	Ï/_1bd��?�Ñ%4 E�M¾UXM;Kmn>Z�M�KmE(@CB,U�rtMHD�B�B,@f³�ÿ¢g�Ð Z	B�WCD,UfKm@CFHU~Z�M¾Z¢KIWCD,KmS	GmKmE�M
Q>F WLxËÿµ¿(k�B1D�FHE#@CQ,£¥Ê þ B,GIB,£¤B,E#@CFLWµ{wD,GNMHWCWCB1ÿ^M;@CQ�MµD,GNMHWXWCB�Ê>W6�sgæ? D,GNMHWCWCB�W1QpKIZ	B,E(@fKaÂ�DyMHZ�M5D�FH£¤F WLxXWLg
� �A@
9/')M62 G D6D D = R = �,<-(S<>G U D ?,=CBED�(CJ T,T � D E/. G
J10 � U D � �
= EAFHG

? � KmJ�g>V�gËèµ£¤FLWf@fUXM5FµS	UCF(D�B�WCWXF¤Z	F^Dy«;GID,k	GIF5Z	F¤_1bd�Y?iÑ 4 S�M;UXM^Z	B�WCD�FHP	UfKmU�FµeHM;GIFHU¡Z	F5DyM;£^SVF¤_1b!��­ é �
_
Z	B~k	£ S�MHD�FH@CB�¿#k�M;GI¿(k�B,Uyg�?Ä@fUXM�e'Q�W�Z	F>Â�Gm@fUCFµM1D,GNMHWXWCB WLxËÊ�Q¡WCB,GIB�D,KIFHE�MHZ�M¢g²?�@XM;P�B,GNM1KmE(@CB,UfE�M1@CB,£»Z¢k�MHW·D�FHGmk	E�MHW
E�FH£¤ByMHZ�MHW�Z	B¤£5«HWCDyM;UXMÇB^eLM;GIFHUyg5Ð�W1eLM;GIFHUCB�W>UCB,@CFHUfE�MHZ	FLW¾WX¦HF	xp£5«HWCDyM;UXM[KmJLk�M;G¸M�ÿ ¬	Ê[BµeLM;GIFHU1KmJLk�M;G¸M�ÿ ¬�@Lç¢g
Ï·FH£AB�WCWXB�W�Z	FHKIW~eLM;GIFHUCB�Wyo�M á _p­�b	Ï�_1bd�Y?iÑ 4 Bs¬d@fUXM;K
F5DyM;£^SVF¤_1b!��­ é �
_ B1M;S	GmKIDyM¤MµWCB,JLk	KmE(@CB�FHS�B,UXMH¨y¦HF	x
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Novo � DS = (Antigo � DS&mascara)‖valor
{ V�gXW6�

DS: 0000−0000 = 0x0& | DS:0110−1000= 0x68DS: 0000−0000 = 0x0

0x3
0x3

0x0
0x0
0x3
0x0

0x3

0xb8
0x48

0x90
0x0
0x70
0x38

0x68

Através do classid 
descobre o valor do  
campo: máscara e valor

masc 0x3
0000−0011

valor 0x68
0110−1000Operação lógica

(and) com esses 
dois valores

Operação lógica
(or) com esses 
dois valores

Novo Valor
do Campo DSFIELD

Tabela previamente 
contruída através
da ferramenta tc

INTERFACE DSMARKFILTRO

classid 1:3

valoríndice máscara

1
2
3
4
5
6
7

Valor do Campo DSFIELD

Classe do Fluxo

Entrada

Pacote Pacote

Operações feita pela DSMARK

Controlador de Tráfego

classid 1:3

�)�#��e(g�e��(k " b!&{y1b8r%$,n b,z'& b)p ��t�uhb H � t{yJ�#KL �� ohb�u�q ���# b8H =#"%$v~'&Ke

ÐÃeHM;GIFHU�DyM;GID,k	GNMHZ	F¾Q�UCB,@CFHUfE�MHZ	FµMHF1DyM;£^S�F�_1b!��­ é �c_¾g(hiB�WXWCB~Bs¬	B,£^S	GIF1k	£ S�MHD�FH@CBiD�FH£Þ_1b!��­ é �c_ÃKmJLk�M;G
M�ÿ ¬�ÿ*{�eHM;GIFHUÀD�FHUfUCB�WfSVFHE�Z	B,E(@CBTMHF�|����,� 6 6¡�L}s�C�pQ¤WXB,GIB�D,KIFHE�MHZ	F	g5?iSV§LW�M�FHSVB,UXMH¨y¦HFÇGI§HJLKIDyM��H���jD�FH£üFLWÀZ	FHKIW
E#Å	£¤B,UCFLW·FHP	@CB,e'B~FpeLM;GIFHU¸ÿ ¬�ÿ¢g é Â�E�M;Gm£¤B,E#@CBLo	MpFHSVB,UXMH¨y¦HF1GI§HJLKIDyM¤�H}pD�FH£ÎFLWæE#Å	£¤B,UCFLWÄÿ ¬�ÿpB~ÿ ¬ @Lç¢o#UCB�Wfk	Gm@XM;E�Z	F
F^eLM;GIFHUiÿ ¬�@Lç¢g é Wf@CB1S	UCF(D�B�WCWXF^£¤FLWf@fUXM^¿(k�B>k	£ÈS�MHD�FH@CBÀB,E#@fUXM¤D�FH£ F^eHM;GIFHUiZ	F¤_1b	Ï·�zKmJLk�M;G�M^ÿ ¬	ÿ^B�WCB,JLk	E�Z	F
M¾@XM;P�B,GNM^_1bd��?�Ñ%4^o	B,GIB1W�M;K
D�FH£¤F¤FµeHM;GIFHU�ÿ ¬ @Lç¢g

ÐiP�WCB,Ufe'BY¿(k�BYM3£5«HWCDyM;UXM°ÿ ¬	Ê3S	UCB�WCB,UfeHM�FLWTZ	FHKIW�Ysãw����£5M;KIWÇM\Z¢KmUCB,Km@XM¢o¡B,GIB�W8SVFdZ	B,£äWXB,U5k	@fKmGmKmn6MHZ	FLW[B,£
UCFH@CByMHZ	FHUCB�W¡¿(k�B1B�Wf@X¦HFµ³�M;P	KmGmKm@XMHZ	FLWpM¾KmE#@CB,UfS	UCB,@XM;UpF é Ï·hÁ{ 6 � �V� ãt�,ãw�@Aæ�H�d�#���s�wãt�H�����,�w���L}X�¢�sg

?�W~WCB�¿(k O,E�D,KNM^Z	B>D�FH£5M;E�Z	FLWpM;P�M;Ka¬¢Fµ£¤FLWf@fUXM¤D�FH£¤F¤D,UfKNM;UiM¾@XM;P�B,GNMµk	@fKmGmKmn6MHZ�M^E�F^Bs¬	B,£^S	GIF5MHD,Km£5M¢g
� � B,D ��E �SG D6D D = R = �,<-(S<>G U D ?,=CBED�(CJ T,T � D E/. G
J10 � U D � �
= E��

� � �
?6G E,E � <>G U�� = D = R = �,<-( �)?,G E6E � D B�D B D E . G)JH0 . G E 0 ( 4 F R G,?32L= ( 4
	 �
� � �
?6G E,E � <>G U�� = D = R = �,<-( �)?,G E6E � D B�D G D E . G)JH0 . G E 0 ( 4 F R G,?32L= ( 4�� �
� � �
?6G E,E � <>G U�� = D = R = �,<-( �)?,G E6E � D B�D F D E . G)JH0 . G E 0 ( 4 F R G,?32L= ( 4
� �
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� � �
?6G E,E � <>G U�� = D = R = �,<-( �)?,G E6E � D B�D � D E . G)JH0 . G E 0 ( 4 F R G,?32L= ( 4 � (
� � �
?6G E,E � <>G U�� = D = R = �,<-( �)?,G E6E � D B�D�� D E . G)JH0 . G E 0 ( 4 F R G,?32L= ( 4-(
� � �
?6G E,E � <>G U�� = D = R = �,<-( �)?,G E6E � D B�D � D E . G)JH0 . G E 0 ( 4 F R G,?32L= ( 4��H(
� � �
?6G E,E � <>G U�� = D = R = �,<-( �)?,G E6E � D B�D�� D E . G)JH0 . G E 0 ( 4 F R G,?32L= ( 4 F��

? WCB�¿(k O,E�D,KNM¤M;P�M;Ka¬¢F¤£¤FLWf@fUXM^D�FH£¤F¤D,UfKNM;U¡FLW�Â�Gm@fUCFLW�k	@fKmGmKmn6MHZ	FLW¡E�F^Bs¬	B,£^S	GIF	g
� � I � ? �L=)J4G D,D D = R = �6<-( � G
J>= U � B�D ( � J T � T � T ? � � � J �)T B%2 FHG . G � ��< � � E J	�

B �1G�� B � �	� B � (�
 G � I ? T N � D B�D B
� � I � ? �L=)J4G D,D D = R = �6<-( � G
J>= U � B�D ( � J T � T � T ? � � � J �)T B%2 FHG . G � ��< � � E J	�

B �1G�� B � �	� G	� (�
 G � I ? T N � D B�D G
� � I � ? �L=)J4G D,D D = R = �6<-( � G
J>= U � B�D ( � J T � T � T ? � � � J �)T B%2 FHG . G � ��< � � E J	�

B �1G�� B � �	��F�� (�
 G � I ? T N � D B�D F
� � I � ? �L=)J4G D,D D = R = �6<-( � G
J>= U � B�D ( � J T � T � T ? � � � J �)T B%2 FHG . G � ��< � � E J	�

B �1G�� B � �	� � � (�
 G � I ? T N � D B�D �
� � I � ? �L=)J4G D,D D = R = �6<-( � G
J>= U � B�D ( � J T � T � T ? � � � J �)T B%2 FHG . G � ��< � � E J	�

B �1G�� B � �	� � � (�
 G � I ? T N � D B�D��
� � I � ? �L=)J4G D,D D = R = �6<-( � G
J>= U � B�D ( � J T � T � T ? � � � J �)T B%2 FHG . G � ��< � � E J	�

B �1G�� B � �	� � � (�
 G � I ? T N � D B�D �
� � I � ? �L=)J4G D,D D = R = �6<-( � G
J>= U � B�D ( � J T � T � T ? � � � J �)T B%2 FHG . G � ��< � � E J	�

B �1G�� B � �	� � � (�
 G � I ? T N � D B�D��

hpM¾D�FHE¢Â�JLk	UXMH¨y¦HF8M;S	UCB�WCB,E(@XMHZ�M¢o�FLWÄS�MHD�FH@CB�W~Z	B�Wf@fKmE�MHZ	FLW�S�M;UXM^MÀUCB�Z	B�Wyè þ gXW @Lç¢gËÊ¢gËÿ^W�¦HF�Â�Gm@fUXMHZ	FLW¡B>D,GNMHWCWfKaÂ 9
DyMHZ	FLW�E�M5D,GNMHWXWCB�WLxËÊ¢o�B¾Z	B,SVFHKIW�Z	BÀUCByM;GmKmn6MHZ�MÇMHWiFHS�B,UXMH¨�©(B�WpZ	B�WCD,UfKm@XMHW�E�MM� KmJ�g/V�gËè¢o�B,GIB¾WXM;KmUX«5D�FH£ F8eHM;GIFHUpZ	F
DyM;£^S�F¤_1b!� ­ é �
_ D�FH£¥M^ÿ ¬ @Lç¢g

Ð 0 �s}s�V� � Z	F � ã����L�qM;Uf£5M;nyB,E�M°B,£ k	£ Ys�'6i�s}lFLW8S�MHD�FH@CB�W�B,E#@fUXM;E#@CB�W6g Ð D�§(Z¢KmJ'FlZ	F/�H�,}��V� � k�WXM°M
B�Wf@fUfk	@fk	UXM¤E�FH£¤ByMHZ�M¤S�FHU E 0
	TS�M;UXM5MHD�B�WCWXM;U�B�Wf@CB�W~S�MHD�FH@CB�W6g é Wf@XM¤B�WC@fUfk	@fk	UXM^S�FLWCWfk	K�M¤S	UCFHS	UfKIB�Z�MHZ	BÀDX³�M;£5MHZ�M
� � � ��U D =54%gpÐ S�M;UXÆ;£¤B,@fUCF E = � � � � � � U D =54[FHP	UfKmJ#M[M8D�§HS	KNM5Z	FTDyM;£^S�F8_1b!��­ é �
_ÎS�M;UXM8FTDyM;£^SVF � � � � U D =54%gÐ DyM;£^S�F � � � � U D =545@XM;£�P�Q,£ Qpk	@fKmGmKmn6MHZ	F8B,£ÈFHk	@fUXMHW á _p­fb	Ï�g
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? á _p­fb	Ï ½pÑ é _È{��¡�s�V�s}f� � ã�� �������L���'�%C 6 �H} � ���À���v�f���wãt�H�ê�¡Q1k	£5M5Z	B,UfKmeHMH¨y¦HFTZ�M á _p­fb	ÏÃÑ é _A{����H��â

�'�%C 6 �H} � ���¾�,�v�f���wãt�H�
�~¿(k�B>rtFHK�D,UfKNMHZ�M5S�FHU¡O3B,UfE�B,Up?¡Gm£¤B�WfP�B,UfJ'B,UyoV #M;£5M;G �pMHZ¢K�b¢M;GmKm£ B�?iGIBs¬�2 4pk	n�E�B,@CWCFye�g
bdB,JLk	E�Z	F>?iGm£¤B�WfPVB,UfJ'B,U�É V WsÍvo'M>½pÑ é _lrtFHK¢S	UCF;ª�B,@XMHZ�MiS�M;UXMpM;@CB,E�Z	B,U�¯HW E�B�D�B�WCWfKIZ�MHZ	B�W²Z�Mi?¡UC¿(k	Km@CB,@fk	UXMp_�Ka`
bdB,Ufe
B,£ÈUCB,GNMH¨y¦HF5MHF5D�FH£^SVFHUf@XM;£¤B,E(@CF5?@��¿(k�BpUCB�¿(k�B,U~k	£5M¾Â�GNM^D�FH£È£ÀÅ	Gm@fKmS	GNMHW~S	UfKIFHUfKIZ�MHZ	B�W�Z	B>Z	B�WCDyM;Uf@CB5É V þ Ívg

? á _p­�b	Ï»Ñ é _ WCB�M;S	UCFye'B,Km@XM\Z	FLW^£¤B�DyM;E	KIWf£¤FLW8Z	B�D�FHE#@fUCFHGIB�Z	B�D�FHE	J'B�Wf@fKIFHE�M;£¤B,E#@CF�Z	FjS	UCFH@CFdD�FHGIF\Z	B
@fUXM;E�WfS�FHUf@CB5�¡Ï·� ocF�¿(k�M;G�Z¢Km£^KmE(k	K·M[@XM ¬�MÇZ	B^@fUXM;E�Wf£^KIWXWX¦HF�B,£¼edKIWf@XM[Z�M[S�B,UCZ�MHW�Z	B¤S�MHD�FH@CB�Wyg[ÐÈM;GmJ'FHUfKm@f£¤F
Ñ é _»@CB,£üD�FH£¤F[rwk	E�¨y¦HF�M[UCB�Z¢k�¨y¦HF�Z	F�@XM;£5M;E	³�F�£¤Q�Z¢KIF�Z�MHW>Â�GNMHW�Z	B¤B�WfS�B,UXM¢g é WCWCB^@XM;£5M;E	³�F�Q^DyM;GID,k	GNMHZ	F
D�FH£¼rwUCB�¿(k O,E�D,KNM¢gÇbdB5B�Wf@CB5Bs¬	D�B�Z	B,U�k	£¼eLM;GIFHU�£ ] E	Km£¤F�Z	B,@CB,Uf£^KmE�MHZ	F	oæQ¤Z�MHZ�MÇk	£5M�D�B,Uf@XMÇS	UCFHP�M;P	KmGmKIZ�MHZ	B[Z	B
Z	B�WCDyM;Uf@CB¤MHFLWpS�MHD�FH@CB�W>¿(k�BµDC³�B,J#M;£�g¾? £¤B�Z¢KIZ�M[¿(k�BµM;k	£¤B,E(@XMÇB�Wf@CBµBs¬	D�B�Z	B,E#@CBLocM8S	UCFHP�M;P	KmGmKIZ�MHZ	B5Z	B¾S�B,UCZ�MHW
Z	B~S�MHD�FH@CBi@XM;£�P�Q,£ÁM;k	£¤B,E#@XM¢g¸bdB,£^S	UCB�¿#k�BiF�D�FH£^S	UfKm£¤B,E(@CFµ£¤Q�Z¢KIF�k	Gm@fUXM;S�MHWCW�M;U�k	£ eHM;GIFHU¸£5« ¬dKm£¤F�@CF(Z	FLW·FLW
S�MHD�FH@CB�W�WCB,UX¦HFµZ	B�WCDyM;Uf@XMHZ	FLWyg é WCWCBi£¤B�DyM;E	KIWf£¤FµS	UCFH£¤Fye'Bpk	£5M¾Z¢KIWf@fUfKmP	k	KI¨y¦HF�ª�k�Wf@XMÀZ�MHW·SVB,UCZ�MHW1{�@fUX« rtB,J'FLWÄ£5M;KIW
M;JLUCB�WCWfKme'FLW¡WCB,UX¦HF^£5M;KIW�S	UCB ª�k�Z¢KIDyMHZ	FLW���BpedKIWXMµB,edKm@XM;U¡F^BsrtB,Km@CF¤Z	B>WfKmE�D,UCFHE	Kmn6MH¨y¦HF¤JLGIFHP�M;G¸É þ 6;Ívg

?q½pÑ é _ÃQ�k	@fKmGmKmn6MHZ�MÀB,£ÞD�FHEHª�k	E#@CF�D�FH£»M>Z¢KIWCD,KmS	GmKmE�MÀZ	BÄÂ�GNM1_1bd�Y?iÑ 4 {�� KmJ�g�V�gXWyÿ'�sod¿#k�B¡M;@fUXMye'Q�W¸Z	FÀWCB,k
S�M;UXÆ;£¤B,@fUCF E = � � � � � � U D =54%o¢D�FHS	KNMµFµeHM;GIFHU~Z	FµDyM;£^S�F^_1b!� ­ é �
_ S�M;UXMµF^DyM;£^S�F � � � � U D =34TZ�M¾B�Wf@fUfk	@fk	UXM^Z	F
E 0�	8£5M;E(@fKIZ�M¤S�B,GIFÇ�L�s}���� � Z	F � ã����L�Lg�ÏÄMHZ�M5D,GNMHWXWCB>S�FLWCWfk	KcWfk�M^S	UC§HS	UfKNM^Â�GNM¤e(KmUf@fk�M;G�g~Ð�W¡¿(k�M;@fUCF Y,ã�����£5M;KIWpM
Z¢KmUCB,Km@XM^Z	F �	� � � U D =34TWX¦HFµk	@fKmGmKmn6MHZ	FLW~S�M;UXM^WXB,GIB�D,KIFHE�M;U�MÀÂ�GNMµedKmUf@fk�M;G�g
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Filtro

Filtro

Filtro REDVQ3

Filtro

Disciplina GRED

REDVQ1

REDVQ2

REDVQn

TCINDEX Filas Virtuais

������e g e�i��(k�HI� t y-�#K  #� o�b u�q ���# b�� ~���H e

Ð�W~WXB,JLk	KmE#@CB�WiS�M;UXÆ;£¤B,@fUCFLW¡WX¦HFµk	@fKmGmKmn6MHZ	FLWiS�M;UXM¤MµD�FHE¢Â�JLk	UXMH¨y¦HF5Z�M8½pÑ é _µx
� � B,D ��E �SG D6D D = R = �,<-(SJ T6T � � J>= D E = �H2 � 9,% E *��)@ E ,CD = I G52>? � *��)@ , ! � J �
T +

é WXWCBÀD�FH£5M;E�Z	F[D�FHE¢Â�JLk	UXMÇM8Z¢KIWCD,KmS	GmKmE�MÇ½pÑ é _ E�M8UXM;Kmn¾Z�M5KmE#@CB,U�r�MHD�B�= �,<-(�g>Ð S�M;UXÆ;£¤B,@fUCF���@ E KmE�Z¢KIDyMTF
E#Å	£¤B,UCF8Z	B�Â�GNMHW~edKmUf@fk�M;KIW¡M^WCB,UCB,£ÈD,UfKNMHZ�MHWiB>¿#k�M;G MÀÂ�GNMµe(KmUf@fk�M;G�¿#k�B>WCB,UX«¾k	@fKmGmKmn6MHZ�M5D�FH£¤F^S�MHZ¢UX¦HF	g

bdB¾F¤S�M;UXÆ;£¤B,@fUCF � J �)T Q>rtFHUfE�B�D,KIZ	F	o�B,E#@X¦HFTDyMHZ�M^Â�GNM5edKmUf@fk�M;GcUCB�D�B,P�B,UX«¤k	£5M5S	UfKIFHUfKIZ�MHZ	BLgi?�WiS	UfKIFHUfKIZ�MHZ	B�W
eLM;UfKNM;£AZ	B�W�M;@CQ�W @¢o�D,kHªfFµeHM;GIFHU�W¤{�k	£8�ÄQ�M¾£5M;KIW¡M;Gm@XM¢g

?iSV§LWiMµD,UfKNMH¨y¦HF5Z�MHW 1 á W~FµS	UC§y¬dKm£¤F5S�MHWCWCF^Q>D�FHE¢Â�JLk	UX« 9�GNMHWyo�k	@fKmGmKmn6M;E�Z	F5FLW~WXB,JLk	KmE#@CB�W~S�M;UXÆ;£¤B,@fUCFLW6x
� � B,D ��E �SG D6D ��<>G U � = D = R = �6<)(SJ T6T � � J>= D ? � . � � * 	�� �>= E , . ��U * 		� �>= E , . G54 * 		� �L= E ,

	H26J E � * � G � T �>= E , G R � 0 � * 	�� �>= E , 	>G U D N � D �6< *30�	 �/E , 9,% * R8B-, � J T 	LG6? � �	� * U 2 . 	L=)J ,
! � J �
T * U 2 . 	L=)J , +

bdB,JLk	E�Z	F8ÒÄM;GmGmKNMHDX³�B5É V#Ê Ívo�FLW¡WfKmJLE	KaÂ�DyMHZ	FLW¡B1MHWÄrt§HUf£�k	GNMHW¡S�M;UXM^F¤Dy«;GID,k	GIF¤Z	B�WXWCB�W�S�M;UXÆ;£¤B,@fUCFLW¡W�¦HF	x

A ? � . � �VxæQ>F^@XM;£5M;E	³�F^£5« ¬¢Km£¤F¤Z�M¾Â�GNM^B,£ Y �H�v�s�
F

A . ��U x�@XM;£5M;E	³�F�£ ] E	Km£¤FÀZ�MpÂ�GNM1B,£Þ¿#k�B~FLW�S�MHD�FH@CB�W¸D�FH£¤B�¨yM;£ÁM>UCB�D�B,P�B,U¸M1S	UCFHP�M;P	KmGmKIZ�MHZ	BiZ	BiZ	B�WCDyM;Uf@CBLg
å¡£ÁP�FH£ÁeLM;GIFHU~S�M;UXM^F . ��U Q�M¾£¤B,@XMHZ	B�Z	F . G54(F

A . G54%x�@XM;£5M;E	³�F¤£5« ¬¢Km£¤F¤Z�MÀÂ�GNM¢g

A 	12,J E �VxæZ	B,@CB,Uf£^KmE�M5M¾£¤Q�Z¢KNM^Z	F¤@XM;£5M;E	³�F5Z�MÀÂ�GNM^¿(k�B>QpKmE(P�k�B,E�D,KNMHZ�M¤S�FHU�UXM ªCMHZ�MHW~Z	B>S�MHD�FH@CB�WHF

A G R � 0 �Vx�@XM;£5M;E	³�F¤£¤Q�Z¢KIF¤Z	FLW~S�MHD�FH@CB�WHF

A 	>G U D N � D �6<%x�@XM;£5M;E	³�F8Z�M¾P�M;E�Z�M^Z¢KIWfS�FHE ] e'B,GQF
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A � J T 	>G,? � �	�%x�S	UCFHP�M;P	KmGmKIZ�MHZ	B�£5« ¬dKm£5M¤Z	B�ÿ^M;@CQ WpS�M;UXMµ£5M;UCDyMH¨y¦HF	gÄÐ eHM;GIFHU~WCk	J'B,UfKIZ	F¤Q1Z	B1ÿ¢g þ F

A 9,%%x¢KIZ	B,E#@fKaÂ�DyMHZ	FHUpZ�MÀÂ�GNMµe(KmUf@fk�M;GQF

A � J �)T x�S	UfKIFHUfKIZ�MHZ	BÀZ�M¾Â�GNM¢o	FLW�eLM;GIFHUCB�W¡WX¦HF^Z	B�WÀM;@CQ�W @¢g
?iGmJLk	£5MHW�rt§HUf£�k	GNMHWiWX¦HF^Wfk	J'B,UfKIZ�MHW~S�FHU~�ik	PVB,Uf@�É V þ Í
S�M;UXM5M^D�FHE¢Â�JLk	UXMH¨y¦HF5Z	FLW�S�M;UXÆ;£¤B,@fUCFLWpMHD,Km£5M¢g

max = banda · latencia
{ V�g þ �

min =
max

2

{ V�gËÊ'�

limite = 4 · max
{ V�g V(�

burst =
(2 · max + min)

(3 · avpkt)

{ V�g76'�
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é £ WfKm@fk�MH¨�©(B�W>FHE�Z	B^FLWpS�MHD�FH@CB�WÀWX¦HFT@fUXM;@XMHZ	FLW1Z	Bµk	£5MT£¤B�Wf£5MT£5M;E�B,KmUXM[E�¦HFÇQµE�B�D�B�WXWX«;UfKIF�M8k	@fKmGmKmn6MH¨y¦HF

Z	B�D,GNMHWXWCB�Wyo�S�FHUCQ,£ D�FH£¤F8E�F¤£¤FdZ	B,GIF5_�Ka`cbdB,Ufe�M;GmJLk	E�W�S�MHD�FH@CB�W¡S�FLWCWfk�B,£ S	UfKme(KmGIQ,JLKIFLW�B,£ UCB,GNMH¨y¦HF[M^FHk	@fUCFLWpF
k�WCF^Z	B1D,GNMHWXWCB>WCB�r�M;n>E�B�D�B�WCWX«;UfKIF	g

? Z¢KIWCD,KmS	GmKmE�M¤Ï·Ò á { A � �;���~|i�;�����Ä�	�,�	�;�·Q�k	@fKmGmKmn6MHZ�MµSVFHU·£�k	Km@CF¤@CB,£^SVF¾S�M;UXMµD,UfKNM;U�D,GNMHWCWCB�W�D�FH£ÈM�Â�E�M;GmK<9
Z�MHZ	B>Z	B�£¤F(Z	B,GNM;U�F¾@fUX« rtB,J'F	g²_pBpMHD�FHUCZ	F^D�FH£ÁF¾@fUXM;P�M;Gm³�F^Z	Bp?¡Gm£¤B�WCPVB,UfJ'B,U~Bp_pB,e(K ^ É V þ o8V
VHÍvodB�WXWXM¾Z¢KIWCD,KmS	GmKmE�M
Q¡D�FH£^S	GIBs¬�M¢odZ¢Kar ] D,KmG�Z	B¡D�FHE¢Â�JLk	UXM;UÄB¡Z	BiD�FH£^S	UCB�B,E�Z	B,Uyg²hiB�WXWCB�@fUXM;P�M;Gm³�FÀk�WXM;£¤FLW·M��i��Ò {��pã��s}��L}�� �(ãw�C� � ���;�L�s�
|~�¢�s�L�,�C�so(¿(k�B·SVFHU²Wfk�M�e'B,n~Q·P�B,£ KmE#@fk	Km@fKmeLM>B�Z	B¸rt«HD,KmG�WCk	P�Wf@fKm@fk	KI¨y¦HF1Z�M1Ï·Ò á g#Ï·FH£ÎMp�i��Ò�É V
V�o1V þ Í�QÄS�FLWCW ] e'B,G
Wfk	P�Z¢Kme(KIZ¢KmU�k	£5M^P�M;E�Z�M^B,£ÈeL«;UfKNMHW~Wfk	P�9�P�M;E�Z�MHW¡B�DyMHZ�M^Wfk	P�9�P�M;E�Z�M^Z	B,UfKmeLMHZ�M^Q1MHWCWCFdD,KNMHZ�M¤M¾k	£5M^D,GNMHWXWCBLg

? � KmJ�g�V�gXW
W^Qµk	£üBs¬¢B,£^S	GIFÇZ	B^����Ò FHE�Z	BLo�MTP�M;E�Z�M[S	UfKmE�D,KmS�M;G�UCB,S	UCB�WCB,E#@XMHZ�M�SVFHU WyÿLÿ	�¥Q^Z¢KmedKIZ¢KNM[B,£
Z¢k�MHW¾Wfk	P�9�P�M;E�Z�MHWyo²M�WCk	P�9�P�M;E�Z�M�
 k�WXM;E�Z	F V#ÿ	�üB8M�WCk	P�9�P�M;E�Z�M
�¼¿(k�B¤k�W�M�FLW @Lÿ	� Z�MÇP�M;E�Z�M�UCB�Wf@XM;E(@CBLg
? P�M;E�Z�M�?»Q8Z¢Kme(KIZ¢KIZ�M�B,£ Z¢k�MHWÀE�FyeLMHW�P�M;E�Z�MHWyo k	£5M�k�WXM;E�Z	F�ÊLÿ	�üZ	B�Wf@fKmE�MHZ�M�MHF�@fUX« rwB,J'F�Z	B¤S�«;JLKmE�MHWµZ�M
±����v�s}s�V�,�ÄB>FHk	@fUXM^Z	B�Wyÿ	� UCB�WCB,UfeLMHZ�M¾S�M;UXMµ@fUX« rwB,J'F5Z	B8�sâ C¤�Hã � g

A BB

WWW SMTP

Banda
Principal

60 %40 %

30% 10%

100 %

������e g e�i>i8k "�n(u q- n � � qJ& *!&�� � � y1n u�q�l@ b8t{t q1t ��a��ve
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?�WCB,JLk	KmE#@CB¡WCB�¿#k O,E�D,KNM1Z	F � ��M;S	UCB�WXB,E#@XM1D�FH£¤F�D,UfKNM;U²k	£5MpB�Wf@fUfk	@fk	UXMp³	KIB,UX«;UC¿(k	KIDyM1Z	BÄP�M;E�Z�MHW¸D�FH£¤F�MHD,Km£5M¢x
� � B,D ��E �SG D6D D = R = �,<-(SJ T6T � <>G U D ?,=CBED�(C< ��	 D = I G32L? � B G
� � �
?6G E,E G D6D D = R = �,<-( � G)JL= U � BED �)?6G E6E � D B�D B < �
	 JLG �L=CB (1( 0
	 �/E �)= � ? B (1( 0
	 �/E
� � �
?6G E,E G D6D D = R = �,<-( � G)JL= U � BED �)?6G E6E � D B�D G < �
	 JLG �L=��-(50�	 � E �)= � ? B (1( 0
	 �/E
� � �
?6G E,E G D6D D = R = �,<-( � G)JL= U � BED �)?6G E6E � D B�D B/(C< ��	 JLG �L= F (50�	 � E �)= � ? B (1( 0
	 �/E
� � �
?6G E,E G D6D D = R = �,<-( � G)JL= U � BED �)?6G E6E � D B�D B1B�< ��	 JLG �L=CB (50�	 � E �)= � ? B (1( 0
	 �/E
� � �
?6G E,E G D6D D = R = �,<-( � G)JL= U � BED �)?6G E6E � D B�D B G < ��	 JLG �L= �1(50�	 � E �)= � ? B (1( 0
	 �/E
� � I � ? �L=)J4G D,D D = R = �6<-( � J T � T � T ? � � � G
J>= U � B�D�( � J �)T B%2 F-G . G � ��< ���

D �>T J � � (+(54 I6I6I,I I ? T N � D BED B/(
� � I � ? �L=)J4G D,D D = R = �6<-( � J T � T � T ? � � � G
J>= U � B�D�( � J �)T B%2 F-G . G �	� < � �

D �>T J � G � (54 I6I6I,I I ? T N � D BED B1B

? S	UfKm£¤B,KmUXM�GmKmE	³�M1Z	F � �>MHWCWCFdD,KNM�M á _p­fb	ÏR����ÒlD�FH£¤FÀUXM;KmniZ�M>KmE(@CB,U�rtMHD�B�B,@f³�ÿ¢odKIWCWCF>S�B,Uf£^Km@CB�¿#k�B~D,GNMHWXWCB�W
Â�Gm³�MHW�WCB ªfM;£¥D,UfKNMHZ�MHWyoVB�Z	BsÂ�E�B¾D�FH£¤F8D,GNMHWCWXB>S�MHZ¢UX¦HFTM5D,GNMHWCWCB�W þ gibdB1E�B,E	³(k	£5M5S	UCFdD,k	UXM^S�B,GIFLW¡Â�Gm@fUCFLW~rtFHUCB,£
WXM;@fKIW�rtB,Km@XM¢o	B,E#@X¦HF8F^D,GNMHWCWCB�W þ o�WXB,UX«µWCB,GIB�D,KIFHE�MHZ�M¢g

?lS�B,E#Å	Gm@fKm£5M�GmKmE	³�MpMHWCWXF(D,KNMiFLW S�MHD�FH@CB�W�UCBsrwB,UCB,E(@CB�W²MHFi@fUX« rtB,J'FpZ�M�±��%�v�s}����,�toLD,kHª�FiS�MHD�FH@CB�W�S�FLWCWfk�B,£ FieLM;GIFHU
Z	F[DyM;£^SVF[Z�M8S�FHUf@XM8Z	B�WC@fKmE�F8KmJLk�M;G�MTçLÿ¢oêBµFLWpD,GNMHWCWfKaÂ�DyM;£ E�MTD,GNMHWCWCB WLxXWyÿ¢oêBµFTWXB,JLk	E�Z	F5Â�Gm@fUCFTKIZ	B,E(@fKaÂ�DyMÇFLW
S�MHD�FH@CB�W²UCBsrtB,UCB,E#@CB�MHF>@fUX« rtB,J'F1Z	BÀ�sâ C^�Lã � o#¿(k�BÄSVFLWXWfk�B,£ÎF>eLM;GIFHU²Z�MpS�FHUf@XM>Z	B�Wf@fKmE�F>KmJLk�M;G�M þ 6¢o#B~FLW²D,GNMHWXWfKaÂ�DyM;£
E�MµD,GNMHWCWCB�WLxXW
WLg·bdB�M;GmJLk	£ÈS�MHD�FH@CB>E�¦HF¤W�M;@fKIW�rtM;nyB,U~FLW�Â�Gm@fUCFLWyo	B,GIB�W~WCB,UX¦HF¤D,GNMHWXWfKaÂ�DyMHZ	FLW~E�MµD,GNMHWCWXBpS�MHZ¢UX¦HF WLxXW þ g

?iSV§LW¾D,UfKNM;U^MHWÀD,GNMHWCWXB�WÀB8FLW1Â�Gm@fUCFLWµQ¤S	UCB�D,KIWXFYMHWCWXF(D,KNM;U¾k	£5M á _p­fb	ÏÎMHW¾D,GNMHWCWCB�W�rwFHGm³�MHW[{w¿(k�B¤Â�DyM;£ E�MHW
Bs¬¢@fUCB,£^KIZ�MHZ	B�W��so�FLW~D�FH£5M;E�Z	FLW�M;P�M;Ka¬¢F5Z	B�WCD,UCB,e'B,£AD�FH£¤F5MHWCWXF(D,KNM;U�k	£5M á _p­fb	ÏÃMHW~D,GNMHWCWXB�W·rwFHGm³�MHWyg
� � B,D ��E �SG D6D D = R = �,<-( � G)JL= U � BED B (S<LG U D =6? G (�D�( � I � I T ? � . � � �
� � B,D ��E �SG D6D D = R = �,<-( � G)JL= U � BED BHB <LG U D =6? F (�D�( � I � I T ? � . � � �
� � B,D ��E �SG D6D D = R = �,<-( � G)JL= U � BED B G <LG U D =6? �-(�D�( � I � I T ? � . � � �

Ð _�KNM;JLUXM;£5M�{�� KmJ�gLV�gXW þ �~M;S	UCB�WCB,E#@XM8MµD�FHE¢Â�JLk	UXMH¨y¦HF^Â�E�M;GcZ�MHWiB,@XM;S�MHW�UCByM;GmKmn6MHZ�MHW�MHD,Km£5M¢x

pfifo limit 5

Classe 1:11 pfifo limit 5

pfifo limit 5Classe 1:12

Classe 1:0 Classe 1:1

Classe 1:2

100kbps

40kbps

60kbps

30kbps

10kbps

Classe 1:10

Subdivisões

Subdivisões

Subdivisões

Disciplina de Fila HTB

Pacote Pacote
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_pB�Wf@XMHDyM;£¤FLW¡E�B�Wf@XM^WCB�¨y¦HF¤M;GmJLk	E�WiD,GNMHWCWfKaÂ�DyMHZ	FHUCB�W~S	UCB�WXB,E#@CB�W~E�F � ã����H�'o¢@XM;KIW~D�FH£¤F	x�åpÊ þ B>�¡Ï·­®h�_ é�? g

� � �Q�
	��S� � �
Ð å�Ê þ É V þ Í Q1F5S	UfKmE�D,KmS�M;G D,GNMHWCWCKaÂ�DyMHZ	FHU�Z	F � ã����H�Lo�SVFHKIWiB,GIB1S�B,Uf£^Km@CBÀM¤KIZ	B,E#@fKaÂ�DyMH¨y¦HF[Z	B�¿(k�M;GI¿#k�B,UiS�M;Uf@CB

Z	B�k	£ S�MHD�FH@CB¡­®��{�E�FHUf£5M;Gm£¤B,E#@CB�DyM;£^SVFLW²Z	F�DyM;PVB�¨yM;Gm³�F#�sg�Ð åpÊ þ Q�P�MHWf@XM;E(@CB~k	@fKmGmKmn6MHZ	FÀ¿#k�M;E�Z	F1QÄE�B�D�B�WXWX«;UfKIF
KIZ	B,E#@fKaÂ�DyM;Uµ­ �²W�Z	B¤FHUfKmJ'B,£ B `;FHk�Z	B�Wf@fKmE�F	o�S�FHUf@XMHW�Z	B5FHUfKmJ'B,£�`;Z	B�WC@fKmE�F�FHk3£¤B�WC£¤FÇS	UCFH@CF(D�FHGIF�{w­�Ï·�Y� oc�¡Ï·� o
å�_�� o�B,@CD6�sg²?iGmJLk	E�W~Z	FLW¡S	UfKmE�D,KmS�M;KIW~S�M;UXÆ;£¤B,@fUCFLW¡Z	F5å�Ê þ WX¦HFµ£¤FLWC@fUXMHZ	FLW~E�M^� M;PVB,GNM V�g þ g

��MHWCWXM;J'B,£¥Z	B>� M;UXÆ;£¤B,@fUCFLW�S�M;UXMµF � KmGm@fUCF¤åpÊ þ
��M;UXÆ;£¤B,@fUCF b(KmJLE	KaÂ�DyMHZ	F
KmS�WfUCD>­ �c`;�Y?pb�4 ÏÄMHWXMµD�FH£ÈS�MHD�FH@CB�W¡D�FH£ FHUfKmJ'B,£AB,£A­ �c`;��?>b�4
KmS�Z	Wf@~­ �c`;�Y?pb�4 ÏÄMHWXMµD�FH£ÈS�MHD�FH@CB�W¡D�FH£ Z	B�Wf@fKmE�F^­®�x`;��?>b�4
KmS�WfS�FHUf@~h�h ÿ ¬d`%` ÏÄMHWXMµD�FH£ÈS�MHD�FH@CB�W¡D�FH£ASVFHUf@XMµZ	B1FHUfKmJ'B,£ hih¾g
KmS�Z¢S�FHUf@¡h�h ÿ ¬d`%` ÏÄMHWXMµD�FH£ÈS�MHD�FH@CB�W¡D�FH£ASVFHUf@XMµZ	B1Z	B�WC@fKmE�F¤hih¾g
KmS�S	UCFH@CFdD�FHGch�h ÿ ¬d` ÏÄMHWXMµD�FH£ÈS�MHD�FH@CB�W¡Z	Fµ@fKmS�F^S	UCFH@CFdD�FHGIF¤h�hÀg
KmS�@CFLW¡ÿ ¬	h�h ÿ ¬	��� ÏÄMHWXMµD�FH£AFLW�P	Km@CW~h�h Z	F^DyM;£^SVF¤�¡Ð>bVg
P�F���KIZ ? x � Ð�W�S�MHD�FH@CB�W¡¿(k�B>DyMHWXM;£AD�FH£ÈB�WCW�M¾UCB,JLUXM^Z	B,e'B,£AWCB,U¡D�FHGIFdDyMHZ	FLW�E�M^D,GNMHWXW ? x �

axb,dfehg�e �(k�wxb!&	����q�z & n>t�u�n ���# jz & nK�IFL�/e

� � �Q�
	�� � ����
 
 �
�
ÐÞ�¡Ï·­ hi_ é�? QÀk	£¼D,GNMHWXWfKaÂ�DyMHZ	FHU>k	@fKmGmKmn6MHZ	FÇB,£ D�FHEHª k	E(@CF�D�FH£ FHk	@fUXMHW á _�­fb	Ï�g é GIBÀrtFHK�B�WCSVB�D,KNM;Gm£¤B,E(@CB

S	UCF;ªfB,@XMHZ	F/S�M;UXMzKm£^S	GIB,£¤B,E#@XM;U�Mz?iUC¿#k	Km@CB,@fk	UXM/_�Ka`
bdB,Ufe E�F � ã����L�LgúÐ D�FH£^S�FHUf@XM;£¤B,E#@CF Z	F/�¡Ï·­ hi_ é�?
{�� KmJ�g1V�gXWyÊ'�cQÄZ	B,S�B,E�Z	B,E#@CB~Z	FpDyM;£^S�F E 0
	���� � � � � U D =34Vg Ð M30�	�Q¸k	£ B�WCS�MH¨�F>D,UfKNMHZ	FiS�M;UXMpM;Uf£5M;nyB,E�M;U²@CFdZ	FLW�FLW
S�MHD�FH@CB�W~¿(k�BpB,E#@fUXM;£AFHkÇ¿(k�B>WX¦HFµD,UfKNMHZ	FLW~B,£»k	£5M¾£5«H¿#k	KmE�M � ã����L�Lg é WC@CB¡Â�Gm@fUCF^Qpk	@fKmGmKmn6MHZ	F^D�FH£ÈZ¢KIWXD,KmS	GmKmE�MHW
Z	BpÂ�GNMµ¿(k�BpUCB�D�FHE	³�B�D�B,£¥F^DyM;£^S�F � � � � U D =34TD�FH£¤F5M¤½pÑ é _µo	_>bd�Y?�Ñ%4 B>­ hp½pÑ é b	bVg

Enlace

Operações

CLASS

CLASS

CLASS

CLASS

Pacote

tc_index

Resultado

TCINDEX

���#� e g�eji F kml��(K � bKu�n l b�� K�n H = �c|}� � H Khb!& b b��mb!&7��*)p>qJ ����������! �"$# e

Ð eHM;GIFHUpZ	F5DyM;£^S�F��	� � ��U D =34ÇQ1GmKIZ	F8SVB,GIF8D,GNMHWCWfKaÂ�DyMHZ	FHUyoVFHSVB,UXMH¨�©dB�W�Z	B Ysãw�w�æãN�y�[{wZ	B�WfGIFdDyM;£¤B,E#@CF[Z	B Ysãw��� �
WX¦HF3rwB,Km@XMHWTB�F\UCB�Wfk	Gm@XMHZ	F°Q�k	@fKmGmKmn6MHZ	F�S�M;UXM*r�M;nyB,U8k	£5M3P	k�WCDyM\E�FLW¤Â�Gm@fUCFLWT¿#k�BYD�FH£^S�©(B,£ M3B�Wf@fUfk	@fk	UXM�Z	F
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�¡Ï·­ hi_ é�? g�?iSV§LW8M3D�FHE�D,Gmk�WX¦HF�Z�MjP	k�WCDyM¢oÄk	£´KIZ	B,E#@fKaÂ�DyMHZ	FHUÇZ	B�D,GNMHWCWXB�QÇUCB,@CFHUfE�MHZ	F	g Ð KIZ	B,E#@fKaÂ�DyMHZ	FHUÇQ
k	@fKmGmKmn6MHZ	FÀS�M;UXM>WCB,GIB�D,KIFHE�M;U·k	£5M>D,GNMHWCWCB~BiD�FHE�WCB�¿���B,E#@CB,£¤B,E#@CB�k	£5M�Â�GNM¢gæåi£ÎZ	B,@XM;Gm³�B¡£�k	Km@CFÀKm£^SVFHUf@XM;E(@CBiQ~¿(k�B
MHW�FHS�B,UXMH¨�©dB�W�UCByM;GmKmn6MHZ�MHW·E�¦HFÀM;Gm@CB,UXM;£»F1eLM;GIFHU¸Z	FÀDyM;£^SVFÀ_1b!� ­ é �
_µo#SVFHU¸KIWf@CFÀM�D�§HS	KNM1Z	F�DyM;£^S�F�_1b!��­ é �
_
E�M^B�Wf@fUfk	@fk	UXM � � � � U D =34Vgæ? WXB�¿#k O,E�D,KNM¤M;P�M;Ka¬	F^Z	B,£¤FHE�Wf@fUXM8M¾k	@fKmGmKmn6MH¨y¦HF5Z	FµÂ�Gm@fUCF¤�¡Ï·­ h�_ é�? x
� � B,D ��E �SG D6D D = R = �,<-(S<>G U D ?,=CBED�(CJ T,T � D E/. G
J10 � U D � �
= E � � E = � � � � � � U D =54
� � I � ? �L=)J4G D,D D = R = �6<-( � G
J>= U � B�D ( � J T � T � T ? � � � J �)T B � � � U D =34 . G E 0 (54 I �

E < � I � G � G E,E �6T
U
� � I � ? �L=)J4G D,D D = R = �6<-( � G
J>= U � B�D ( � J T � T � T ? � � � J �)T B�<>G U D ?6=>B/(

� � ��U D =34 �)?,G E6E � D B�D B1BHB
� � I � ? �L=)J4G D,D D = R = �6<-( � G
J>= U � B�D ( � J T � T � T ? � � � J �)T B�<>G U D ?6=>B G

�	� � U D =54 �
?6G E6E � D B�D BHB G
� � I � ? �L=)J4G D,D D = R = �6<-( � G
J>= U � B�D ( � J T � T � T ? � � � J �)T B�<>G U D ?6=>B �

�	� � U D =54 �
?6G E6E � D B�D BHB F

?»S	UfKm£¤B,KmUXM�GmKmE	³�MYMHWCWCFdD,KNM�M�Z¢KIWXD,KmS	GmKmE�M�_1bd�Y?iÑ 4AD�FH£¤F�UXM;KmnTZ�M�KmE#@CB,U�r�MHD�BTB,@f³�ÿ¢o�B5rtM;nT¿#k�B8F�DyM;£^S�F
_1b!��­ é �c_ WCB ªfMµD�FHS	KNMHZ	F¤S�M;UXM^F^DyM;£^SVF���� � ã����(�f�Lg�hpMµWCB,JLk	E�Z�MµGmKmE	³�M¢o%MµFHSVB,UXMH¨y¦HF^GI§HJLKIDyM��H��� QpUCByM;GmKmn6MHZ�M
D�FH£ F���� � ã�� �#�f�YB�F5eHM;GIFHU (54�����o�F5UCB�Wfk	Gm@XMHZ	F5QÀZ	B�WfGIFdDyMHZ	F5Z	FHKIW�Ysã����ÀS�M;UXM5M¤Z¢KmUCB,@XM¢g¡Ð eHM;GIFHU�B,E�D�FHE#@fUXMHZ	F[Q
S�MHWCWXMHZ	FµS�M;UXM¤FLWÄÂ�Gm@fUCFLWiM;P�M;Ka¬	F	g

bdBTF�eLM;GIFHU�UCB�Wfk	Gm@XM;E(@CB[Z�M�FHS�B,UXMH¨y¦HFYMHD,Km£5M�rwFHU Wyÿ¢oæM�D,GNMHWCWCB WLxXW
W
W8WXB,UX«ÇUCB,@CFHUfE�MHZ�M¢o²WCB¤rwFHU�W
WTM�D,GNMHWCWCB
WLxXW
W þ WCB,UX«TUCB,@CFHUfE�MHZ�MÇBLo
SVFHUpÂ�£�o
WXB^F8eLM;GIFHUprtFHU W V�M[D,GNMHWCWCB WLxXW
WyÊÇWCB,UX«8UCB,@CFHUfE�MHZ�M¢g^� FHU�Bs¬¢B,£^S	GIF	o�WCB¾k	£
S�MHD�FH@CB5D�FH£ F�_1b!��­ é �c_ÁKmJLk�M;G·M�ÿ ¬�ÊLÿ*o FÇeLM;GIFHU�Z	F\��� � ã����#�f��WCB,UX«�ÿ ¬	ÊLÿ¢gÇÐ»D,GNMHWCWfKaÂ�DyMHZ	FHUµ�¡Ï·­ hi_ é�? Q
DC³�M;£5MHZ	F8B1M^WCB,JLk	KmE(@CB1FHSVB,UXMH¨y¦HF8QpUCByM;GmKmn6MHZ�M¢x
B ��� E 0
	�� , � � � � U D =34�� . G E 0	� ,H, E < � I �
G���� (54 F ( G U D ( 4��,2
� ,1, G
F	��� (1( BHB/(H(1(1( G U D B1BHB1B1BHB/(H(�� ,1, G
� � (H( B1B (1(H(1( ,1, G
� � (H(1(1( B1B (1(
� = E 2>? �LG D T D (54>2

Ð UCB�Wfk	Gm@XMHZ	F^Q ( 482^WfKmJLE	KaÂ�DyM W þ B,£ÈZ	B�D,Km£5M;G�o	S�FHUf@XM;E#@CF	o�F�Â�Gm@fUCF^D�FH£ �d�L��� � �pKmJLk�M;GcM W þ QpWCB,GIB�D,KIFHE�MHZ	F¤B
MµD,GNMHWCWCB�WLxXW
W þ QpUCB,@CFHUfE�MHZ�M^S�M;UXM^MÀrwk	E�¨y¦HF¤Z	B>B,E¢Â�GIB,KmUXM;£¤B,E#@CF	g�Ð eLM;GIFHU�W
W þ Q1D�FHS	KNMHZ	F^S�M;UXM^FÇ��� � ã����#�f��Z�M
WCB,JLk	KmE(@CB>rtFHUf£5M¢x²ÿLÿLÿ>WyÿLÿLÿ>WyÿLÿ>Wyÿ¢g

ë�
�� �¶.pð·:8î3ñ*2 -zð·ó5ô#.>782 0�28õ 2 ø¼û�� ý . í¥ø¼û�� ý

?�W²rtB,UfUXM;£¤B,E#@XMHW�ÑÄå�_ é {��¡�f� � ��ã�C5��� ��� ���L��� 6 Cµã��v�s}'��B�Ï·ÑÄåi_ é { Aæ� ��� �C�����H} �~�f� � ��ã#C5��� ��� �À�L���
6 Cµãw�t�v�s}L�1S�B,Uf@CB,E�D�B,£úM�k	£ £¤B�Wf£¤FYS�MHD�FH@CBLg é GNMHWµWX¦HF�k	@fKmGmKmn6MHZ�MHW^S�M;UXM�J'B,UXM;UÀ@fUX« rtB,J'FYE�M�UCB�Z	BTZ	BÇMHD�FHUCZ	F
D�FH£Îk	£ÁM;UC¿(k	Kme'F�Z	B��,�,}sã � �tg h�B�WCWCBiM;UC¿#k	Kme'F¾WX¦HF1S�MHWXWXMHZ	FLW²S�M;UXÆ;£¤B,@fUCFLW�D�FH£¤FÀF1@CB,£^S�FÀZ	BiZ¢k	UXMH¨y¦HF	o(KmE ] D,KIF¾Z	B
DyMHZ�M P�k¢¬¢F	o%SVFHUf@XM5FHUfKmJ'B,£�oVSVFHUf@XM8Z	B�Wf@fKmE�F	oVB,E�Z	B,UCB�¨�FTZ	B�WC@fKmE�F	o�@XM;£5M;E	³�F[Z	FLWiS�MHD�FH@CB�WyoV@XM ¬	M5Z	B1J'B,UXMH¨y¦HF[Z	FLW
S�MHD�FH@CB�W¡B1M¤Z	BsÂ�E	KI¨y¦HF¤Z	F¤DyM;£^S�F¤�¡Ð>bTZ	F^S	UCFH@CFdD�FHGIF¤­®�²e,V�g²? rtFHUf£5MµZ	B>k	@fKmGmKmn6M;U¡F^ÑÄåi_ é Q^x
J12 D = � E I � ?6= ! �H< + ! � R + ! ��% (�� � ( +

FHE�Z	BLx
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A � E I � ?6=�x·�,�,}sã � �·¿(k�BpS�FLWCWfk	K
FLW P�k¢¬	FLW¡MµWCB,UCB,£AD,UfKNMHZ	FLW6o	PVB,£ÈD�FH£¤F5F¤WCB,k�W~D�FH£^S�FHUf@XM;£¤B,E#@CFLWHF
A �H<Vx�Km£^S	UfKm£¤B1k	£ÁS�B�¿#k�B,E�M¤M ª�k�Z�M�{ �¢� � � �{F
A � R x�Km£^S	UfKm£¤B1KmE¢rtFHUf£5MH¨�©(B�W~WXFHP	UCB�M¾e'B,UCWX¦HFLF
A 9v�/ÿ 9®èLÿ¢xæS	UfKIFHUfKIZ�MHZ	BÀZ	B>Bs¬¢B�D,k�¨y¦HF	g
ÐÎ���,}�ã � �ÄQpk	£AM;UC¿(k	Kme'F¤Z	B>D�FHE¢Â�JLk	UXMH¨y¦HF5¿(k�B>Z	BsÂ�E�B�Mµ¿(k�M;E#@fKIZ�MHZ	B�Z	FLW P�k¢¬¢FLW�B>F^D�FH£^S�FHUf@XM;£¤B,E#@CFTZ	FLW

P�k¢¬	FLWygæ�
U}O�WiD�FH£5M;E�Z	FLW¡WX¦HF^B�WCWXB,E�D,KNM;KIWyx M)&,7 � &Vo/#)*TB # � �%g�ÏÄMHWCF^Bs¬¢Km@XM^M;GmJLk	£AB,UfUCFµE�F¤M;UC¿#k	Kme'F	o�FµS	UCFHJLUXM;£5M
Q>B,E�D�B,UfUXMHZ	F5BpE�B,E	³(k	£ P�k¢¬	F¤QpJ'B,UXMHZ	F	g�?iP�M;Ka¬	F^Q1M;S	UCB�WCB,E#@XMHZ	F8k	£ÈBs¬¢B,£^S	GIF5Z	Bµ�,�,}sã � �,x
M)&,7 � & *L# �
B/(H(1(+(1( F ( F (H( G B �HG�� B � ��� ( � B�D B/(H(1( B 2,#
*>M
&676*,& G (1( G � (
F (H(1(+(1( F (S5L#
9/' ����2,#
*>M)&,76*,& �-(1( � (H(
�H(H(1(+(1( F (S5L#
9/' ����2,#
*>M)&,76*,&<B (1(1(<B (1(1(
&>#,M (1( F (+(54 B (
� (H(1(+(1( F ( # ���

? S	UfKm£¤B,KmUXM5GmKmE	³�M¤D�FHE¢Â�JLk	UXM8F¤£¤FH£¤B,E(@CF8B,£¥¿#k�BÀFLW P�k¢¬	FLWiWX¦HF5D,UfKNMHZ	FLWyo�E�F5Gmk	J#M;UiZ	F�*># � S�F(Z	B1S�MHWCWXM;U
k	£»³�FHUX«;UfKIF^B�WfS�B�D ] Â�D�F[{�S
g Bs¬êx M)&,7 � & B ��D �H(�D ( B;�sgæh�M¾WCB,JLk	E�Z�MÀGmKmE	³�M¢o	F P�k¢¬¢F¾KIZ	B,E(@fKaÂ�DyMHZ	F^SVFHU~ÊLÿ¾Q�J'B,UXMHZ	F
M;S�§LW�W>WCB,JLk	E�Z	F^Z	B,S�FHKIW~Z	F^D�FH£5M;E�Z	FTbd��?iÑ��>o	B�WCWCB@P�k¢¬	FµS�FLWCWfk	K
MHW~WCB,JLk	KmE(@CB�W¡DyM;UXMHD,@CB,U ] Wf@fKIDyMHWyx²SVFHUf@XM^å�_p�
Z	B1FHUfKmJ'B,£ ÊLÿLÿ þ o�­®�/Z	B�Wf@fKmE�F Wyè þ gXW @Lç¢gËÿ¢gXWLo�S�FHUf@XM^å�_p�RZ	B�Wf@fKmE�F WyÿLÿLÿ>WLgÄÐ P�k¢¬¢F^Q�D,UfKNMHZ	F¤D�FH£Èk	£5Mµ@XM ¬�M^Z	B
þ ÿLÿÇS�MHD�FH@CB�WÀS�FHU�WCB,JLk	E�Z	F	o�FHE�Z	B5DyMHZ�M�S�MHD�FH@CB¤@CB,£ F�@XM;£5M;E	³�F�Z	B þ 6Lÿ�Y��L�v���,gT? @CB,UCD�B,KmUXM�GmKmE	³�MÇ£¤FdZ¢KaÂ�DyM
M8@XM ¬	M8S�M;UXM8k	£5MTeLM;n6¦HFTZ	B þ ÿLÿ��)Y��L�v���������C�5B^MT¿#k�M;Uf@XM8GmKmE	³�MÇM;Gm@CB,UXM8S�M;UXM�WyÿLÿLÿ��)Y��L�v���������f�yg¾? SVB,E(Å	Gm@fKm£5M
GmKmE	³�M8£5M;UCDyMTF8DyM;£^S�F8�¡Ð>b�D�FH£ F5eLM;GIFHU1ÿ ¬�Wyÿ¢o�BµM¤Å	Gm@fKm£5M8GmKmE	³�M¤Â�E�M;GmKmn6M[F P�k¢¬	F[ÿLÿLÊLÿ8D�FH£ F8S�M;UXÆ;£¤B,@fUCF
# ����g

Ð Ï·ÑÄå�_ é Qpk	£5M¾rtB,UfUXM;£¤B,E#@XM¤S�M;UXMµUCB�D�B,PVB,UiF^@fUX« rwB,J'F¤J'B,UXMHZ	F^SVB,GNMµrwB,UfUXM;£¤B,E(@XM¤ÑÄåi_ é o�B,GNM^M;Uf£5M;nyB,E�M
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