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��G�E8IJOAGpt3h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hR� §
��DF���S?AvwI�vw�8DkB7t�h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hR�C�
�/?Px8}p�8B7}pIJxSt&E8I*��tFj�IQ@J?¥¼o@CB7�J�7G¹h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hR� �
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��IQj8DkIQtkIQxVvwB7�C�nG���xyvwIQDkxoB h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hR�m 
�>h § h�� �:B7D�vw?A@J?PG7xoB7KHIJxyvwGN2�4b6p)�4 h*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hR�m 
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�(lnB7OA?�B7�J�7G�EoBH�:BnDFvw?A�C�7GÄh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hR�-�

�>h § h § �	DkG7vkG7vw?AjoB7}pIQK h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hR�m¡
)>©PxyvkIJtkI�E8GL2�BnDkE � B7DkI h*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hR�m¡
)>©PxyvkIJtkI�E8G�)>G7r�v � B7DFI%huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$�7�
)>©PxyvkIJtkI�EoBL'#GpK��Sx8?P@JB7�C�7G huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$�7�

�>h|� ';B7DkB7@QvkIJDF©PtFvk?P@JB7t&E8Gpt��	DkG7vkG>@QGpOPG7t;E8Iu'#GpK��8xS?P@CBn�C�7G h*huh*h*h*h*h*huh*huh*h$�>�
�>h|�8h¥� )>?Px8B7OP?AzCB7�J�7G h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$�p�
�>h|�8h�� �	tFv�BnÁ�IQOPIJ@Q?PKHIJxyvwGNI��&�JDFKL?Ax8G�E8Iu'#Gpx8IÎÍS�7G^huh*huh*h*h*h*h*huh*huh*h$�p�
�>h|�8h § ��xSrªGpDFK�B7�Q¨>IQt&E8Iu'#GpxyvwDFGpOPIähuh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$�p�
�>h|�8h|� 9oGpDkKLBnvwGiE8I*�:B7@QG7vwIQt�huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$� §
�>h|�8h.� '#GpxS¼oDFK�Bn�C�7GNE8I*��IJ@JIQj��J�7GHE8I*��B7E8Gpt<h*h*huh*huh*h*h*h*h*huh*huh*h$� §
�>h|�8h   '#GpxyvwDFGpOPIE8I*9:OA�>Í>G�h*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$� §
�>h|�8h�¢ ��DkBnv�BnKLIQxVvkGNE8I*��DFDkGpt-h*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$�n�

�>h.� ';B7DkB7@QvkIJDF©PtFvk?P@JB7t+��IQOPIQlnB7xyvkIJt^joB7DkBX�8K �	DFG>@QIJtktkB7E8GpD+E8Iæ�	DkG7vkG>@QGpOPGptÄIQK
2,B7DkE � B7DFI h*huh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$�n�

�>h   '#GpKHIJxyvwÌ7Dk?AGptÄhuh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$�7 
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§ h¥� �(DwB7Á8B7OP�8G7t���IQO�B7@Q?PGpxoBnE8Gpt�huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$�p¢
§ h�� ';B7DkB7@QvkIJDF©PtFvk?P@JB7t&E8Gpt��	Dk?Ax8@J?AjoB7?Pt#��K�Á8?AIJxyvwIQt�E8Iu'#G>E8IQtk?A}pxRh*h*h*h*huh*huh*h$�7¡
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�) h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$�7¡
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§ h��>h�� )>j_IJ@m)Vs>xÇh*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h § �
§ h��>h § �Vê�'&
*) h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h § �
§ h��>h|� �3242� I*M;�5262��h*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h § �
§ h��>h.� �	��)S2Rhuh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h § �

§ h § �(DwB7Á8B7OP�8G7t���IQO�B7@Q?PGpxoBnE8Gpt;@QGpK��	DkG7vkG>@QGpOPG7t;E8Iu'#GpK��8xS?P@CBn�C�7G h*h*huh*huh*h § �
§ h|� '#GpKHIJxyvwÌ7Dk?AGptÄhuh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h §  
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�8h¥� ��xyvwDFG>ES�8�C�7G½h*huh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h § �
�8h�� 9oIJDFDwB7KHIJxyvwB7t&E8I���j_Gp?PG huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h § ¡

�8h��>h¥� )�s�x8Gpj8t�s�t�h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h3�y�
�8h��>h�� ������� ��� h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h3�8�

�8h § ����I�vwG�E8GpOAGp}p?�Bi��DFGpj_GptFvwBÇh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h3�V�
�8h § h¥� ��IQj8DkIQtkIQxVvwB7�C�nG�E8GL)>?AtFvwIQK�B h*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h3�p�
�8h § h�� ��G�E8IJOAGHESIi��� 9¾�&EoBnjSv�B7ESG ¸ )>©AxVvkIJtFI h*huh*huh*h*h*h*h*huh*huh*h3�y 
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��KLjSOPIJKHIJxyvwB7�C�7G�ESI*�SK�B��(DwB7x8tF?P�J�7GL��IQx8�JDF?P@CBÅhuh*h*h*h*h*huh*huh*h>�7�

�8h § h § )>©PxyvkIJtkI�IQK�2�B7DFE � B7DkI*I*)>G7r�v � B7DkIch*huh*h*huh*huh*h*h*h*h*huh*huh*h>�p�
�8h § h|� �:B7D�vw?A@J?PG7xoB7KHIJxyvwGN2�4b6p)�4 h*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h>� §
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'#Gpx8t�vwDk�S�C�7GHE8G���G>ESIJOPGÇh*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h>���
'#Gpx8t�vwDk�S�C�7GHEoBH9��Sx8�C�7GL
�Á�ÈFI�vw?Al7GÊh*huh*h*huh*huh*h*h*h*h*huh*huh*h>���

�vw?PKH?PzJB7�C�nG�EoBN9o�8x8�C�nG�
�Á�ÈFI�vw?¥lpGRh*huh*h*huh*huh*h*h*h*h*huh*huh*h>�7 

�'#DF?Avw�QDk?AG�E8I*�:B7D�vw?P�J�7G h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h>�?�

�8h § h.� )>©PxyvkIJtkI�EoBL'#GpK��Sx8?P@JB7�C�7G�I���xyvwIQ}pDwBn�C�7GHE8GL)>?Pt�vwIQK�BHh*h*h*huh*huh*h>�7¡
�8h|� '#GpKHIJxyvwÌ7Dk?AGptÄhuh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h>�7¡
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�>h�� ��';�DC�'#Gpx8}pIQtFvk?PGpx^��lpGp?AEoB7x8@QI,E h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h-  §

�>h��>h¥� ��IJtF@JDF?P�C�nGLEoBnt,9o�8xS@J?PG7xoB7OP?AEoB7E8IQt#E8GL�	DkG7vkG>@QGpOPG h*h*h*h*h*huh*huh*h-  §
�>h��>h�� ��G�E8IJOPB7}pIJKËE8GH�	DkG7vkG>@QGpOPG¿huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h- 7�
�>h��>h § ��IQvwB7OP�8B7KLIQxyvwGNEoB7t��(DwB7x8tF?P�Q¨>IQt&joB7DwBH��IQtk@JDF?P�Q¨>IQt�IQK¹2�B7DFE � B7DkI�h*h- =�

��DkB7x8tF?P�C�nGHESIu�	xyl�?PGHE8Iu�5)8� h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h- p 
��DkB7x8tF?P�C�nGHESIu��IJ@QIJÁ8?AKLIQxyvwGNE8I���'F2 h*h*huh*huh*h*h*h*h*huh*huh*h- y¢
��DkB7x8tF?P�C�nGHESIu��IJ@QIJÁ8?AKLIQxyvwGNE8I�tk?AxoB7O�E8Iu�����,�&� h*h*h*h*huh*huh*h- y¢
��DkB7x8tF?P�C�nGHESIu��IJ@QIJÁ8?AKLIQxyvwGNE8Iu�5)8� h*h*huh*huh*h*h*h*h*huh*huh*h- ��
��DkB7x8tF?P�J¨�IJt�E8I*�	xyl�?PGNE8I���'F23I��	xVl�?AGLE8I�tF?PxoB7O1E8I*� �����&�dhuh*h- p¡

�>h��>h|� )>©PxyvkIJtkI�E8I*2,B7DkE � B7DFI*Iu)>©AxyvwIJtFIuESIi)�G7r�v � BnDkI huh*h*h*h*h*huh*huh*h- p¡
�>h��>h.� �:B7D�vw?A@J?PG7xoB7KHIJxyvwGN2�4b6p)�4 h*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$¢n�
�>h��>h   �(lnB7OA?�B7�J�7G�EoBH�:BnDFvw?A�C�7GN�	tF@JGpOA�8?PEoB h*huh*h*huh*huh*h*h*h*h*huh*huh*h$¢?�
�>h��>h�¢ ��xoÌnOP?PtFI�E8GL��IJtFIJKHj�IQx8�8GLEoBN�:B7D�vw?P�J�7GH�	tk@JG7OP�8?AEoB`h*h*h*h*huh*huh*h$¢7¡
�>h��>hG� ��I�¼oxoB7KHIJxyvkGÅh*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hH�p�
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�>h��>h ¡ ��xyvwIJ}7DwB7�J�7GLESG�)�?PtFvkIJKLB h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hH�S�
�>h § �	DkGnvwG�@JGpOAG�E8Iu'#GpxyvwDkG7OPIE8I�ÔÕ7ã_×�ÜJIWjoBnDwB��8KLBNDFIJE8I��	���ÉtkIQKR¼oG�h*huh*hH�y�

�>h § h¥� ��IJtF@JDF?P�C�nGLEoBnt,9o�8xS@J?PG7xoB7OP?AEoB7E8IQt#E8GL�	DkG7vkG>@QGpOPG h*h*h*h*h*huh*huh*hH�7�
�>h § h�� )>©PxyvkIJtkI�E8I*2,B7DkE � B7DFI*Iu)>©AxyvwIJtFIuESIi)�G7r�v � BnDkI huh*h*h*h*h*huh*huh*hH�=�
�>h § h § �:B7D�vw?A@J?PG7xoB7KHIJxyvwGN2�4b6p)�4 h*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hH�y¢
�>h § h|� �(lnB7OA?�B7�J�7G�EoBH�:BnDFvw?A�C�7GN�	tF@JGpOA�8?PEoB h*huh*h*huh*huh*h*h*h*h*huh*huh*h-¡p�
�>h § h.� ��xoÌnOP?PtFI�E8GL��IJtFIJKHj�IQx8�8GLEoBN�:B7D�vw?P�J�7GH�	tk@JG7OP�8?AEoB`h*h*h*h*huh*huh*h-¡S�

�>h|� �	DkGnvwG�@JGpOAG����,��U �&@�vw?¥lpIu��IQOP?�BnÁ8OPI����8OAvk?P@JB7tFv&h*h*huh*huh*h*h*h*h*huh*huh*h-¡ §
�>h|�8h¥� ��IJtF@JDF?P�C�nGLEoBnt,9o�8xS@J?PG7xoB7OP?AEoB7E8IQt#E8GL�	DkG7vkG>@QGpOPG h*h*h*h*h*huh*huh*h-¡ §
�>h|�8h�� ��G�E8IJOPB7}pIJKËE8GH�	DkG7vkG>@QGpOPG¿huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h-¡=�
�>h|�8h § ��IQvwB7OP�8B7KLIQxyvwGNEoB7t��(DwB7x8tF?P�Q¨>IQt&joB7DwBH��IQtk@JDF?P�Q¨>IQt�IQK¹2�B7DFE � B7DkI�h*h-¡p 
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�>h|�8h|� )>©PxyvkIJtkI�E8I*2,B7DkE � B7DFI*Iu)>©AxyvwIJtFIuESIi)�G7r�v � BnDkI huh*h*h*h*h*huh*huh*h-¡��
�>h|�8h.� �:B7D�vw?A@J?PG7xoB7KHIJxyvwGN2�4b6p)�4 h*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h	�m�p�
�>h|�8h   �(lnB7OA?�B7�J�7G�EoBH�:BnDFvw?A�C�7GN�	tF@JGpOA�8?PEoB h*huh*h*huh*huh*h*h*h*h*huh*huh*h	�m�=�
�>h|�8h�¢ ��xoÌnOP?PtFI�E8GL��IJtFIJKHj�IQx8�8GLEoBN�:B7D�vw?P�J�7GH�	tk@JG7OP�8?AEoB`h*h*h*h*huh*huh*h	�m�=�
�>h|�8hG� ��I�¼oxoB7KHIJxyvkGÅh*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h	�m�y¢
�>h|�8h ¡ ��xyvwIJ}7DwB7�J�7GLESG�)�?PtFvkIJKLB h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h	�m���
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�>h   '#GpKHIJxyvwÌ7Dk?AGptÄhuh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h	�p� §
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�>h¥� �,Á�GpDFEoB7}pIQKÊ�oBnDkE � B7DkIC6ntkGnr�v � B7DFIu@QG>ESIJtk?A}px�hXhuh*h*huh*huh*h*h*h*h*huh*huh*hR�m�

§ h¥� 9:OA�>Í>G�E8I�j8DkG�ÈFIQvwGHx8GLB7K�Á8?AIJxyvwI�(242��uh�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h §p§

�8h¥� ��?PB7}pDkB7K�BuE8I�Á8OPG�@JGpt&E8BNKHIQvkG>ESGpOPGp}7?�BujSDkGpj_GptFvwBSh�huh*huh*h*h*h*h*huh*huh*h3� §
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Descrição Funcional C/C++

Estimador HW

Base de Dados (DB)

Compilação para
execution profiling

Compilação para
data transfer profiling

Particionamento HW/SW

Compilação HW/SW

Código C/C++ Código VHDLCo-simulação
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IQKÊY2,���	h
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��ú�û 	 ñCõ���8ôÃþ(ð à3	 ö�õªôÃþ�ð 8 � �

��¼o}p�SDwBá�>hé��vkDwBnvwBÅB5vkDwB7x8tF?P�J�7G½@JGpKHG<�8KLB�C�@CB7?èÍSB½jSDkIQvwB�EÄI^?AOP�8t�vwDwB5@QGpK E8I�v�B7OA�8IJt
vkG>ESGpt�Gpt�tF?PxoBn?Pt�xSIJ@JIQtktkÌ7Dk?AGpt�joB7DwBLtkINBnvk?Px8}p?AD,GÄ@QGpKHj�GpD�v�B7KHIJxyvkG�E8IQtkI.ÈkBnE8G8h*��vwDkB7x8tk?A�C�7G
DFIJtFj�GpxStwÌClpIQO>j_IJOAG�IQxyl>?AG,ESI KHIJxStwB7}pIQKa?PxS?P@J?PB7OPKHIJxyvkI:?PxyvkIJDwBn}pI	@JGpK`G,�8tF�oÌ7DF?PG�EoB�B7j8OA?P@CBn�C�7G
DFIJ@QIJÁ_IJx8E8GL�8K�tk?AxoB7O�?Ax8E8?A@CB7x8ESGHGNE8IQtkI�ÈFG�E8I*tkI�IJxyl�?�BnD�E8B7E8GptQh#�	tFvkIutF?PxoBnO/tkIJDkÌH�>vw?POA?PzJB7E8G
@QGpKHGiIJxyvkDwB7EoBujoB7DwBiBu@CBn?¥ÍSBij8DFIQv�BuI�Buj8B7DFvk?PD EoB7©_Gpt#tF?PxoB7?At�ESI�tk?Ax8@JDFGpx8?AzCB7�J�7G�Bnvk�oB7Dk�7GiE8I
KHG�E8GNBHDFIJ@QIJÁ_IJD�B�KLIQx8twB7}7IJKRE8GH�8tF�oÌ7Dk?AGNIuBnDkKLB7zJIQxoB7D;xoB�vwDkB7x8tF?P�C�nG8h

start

reset

clock ENVIA  MSG

DADO

DADO

valor_janela

endereço

sinais

código resp

código resp

MEMÓRIA

sincronização
sinais de

sincronização
sinais de

9:?A}p�8DkBP�>hé��q���IQvwB7OP�oBnKLIQxVvkG�EoB�vwDwBnx8tk?A�C�7GNIJxyl�?�B�KHIJx8tkB7}pIQK�h

'#Gpx>rªGpDkKHI�E8?PtF@J�Svk?PE8G�B7xyvwIQDk?AGpDkKHIJxyvwIn{�IJK �8KajSDkG�ÈFI�vwG�E8I�@Q?PDF@J�8?¥vwGpt/?AxVvkIJ}pDkB7E8Gpt/IÎÍ>?PtFvkI#B
tFIJjoBnDwB7�J�7G,E8B�joBnDFvwI�OAÏp}p?P@JB;I�EoB&joB7DFvkI�IJx8@JB7DkDFIJ}yB7E8B,E8I B7DFK�B7zQIJxoBnD/EoB7E8GptQh��	tFvkI	r»BnvwG�j�G�E8I
tFIJDKHIJOA�8GpD,l�?Atk�oB7OA?PzJB7E8G�x8B�¼o}p�8DkB��>hé��hi
-EoB7ESGÄGpDk?A�8x8E8GÄE8GÄ�Stk�oÌ7DF?PGº�NBnDkKLB7zJIQxoB7E8Gºx8B
KHIJKHÏpDF?�B�joB7DkB�j�G7tFvwIQDk?AGpD,IQxyl>?AG8h���B7DwBnOPIJOPB7KHIJxyvwI*B7GÄBnDkKLB7zJIQxoB7KHIJxyvwGLE8Gpt�E8B7E8Gpt�l>?Ax8E8Gpt
ESGæ�8tF�oÌ7DF?PG8{�B½vkDwB7xStk?P�J�7G�ÈkÌ<IJxyl�?�B½�8K tk?AxoB7O ¸ Gp�SvkDwB<IJxyvw?AEoB7E8I�BCl�?PtwBnx8E8GÅ���SI+IÎÍ>?PtFvkIJK
E8B7E8Gpt^BÂvwDkB7x8tFKL?¥vw?PDQh�\�8B7x8E8GXBÂGp�SvkDwB¾IJxyvk?PEoB7ESI<DkIQvkGpDkx8Bc�SK tk?AxoB7O,j�GptF?Avk?AlpGS{,G�@JGpDFDkI
IQxyv��7GiB*vwDkB7x8tFKL?Atktw�nGiE8I�EoB7E8G7t#DkIQ}p?PE8B*j_IJOAGpt�tF?PxoBn?Pt�E8I�tk?PxS@JDkG7x8?PzJB7�C�7GSh	�	tFv�B�vwDkB7x8tkKH?PtFtw�7G
��I�rªIQvw�8B7EoBN@JGpKRG�lnB7OAGpD;EoB�ÈkB7x8IQO�B�E8I�@JG7x8}pIJt�vw?AGpxoB7KHIJxyvwGHB�ÈF�StFv�BnE8GLj_IJOAG�tk?AtFvwIQK�B>h



@±¥À� � � ��� � ô 	 ��ð�ñQù�õªô 	 ÷ ö_ô_õÑþ�û 	 üpð� B��
��ú�û 	 ñCõ���8ôÃþ(ð5ï�ð>üpð ø õÑóæð 	 ùmôÅþ(ð ÷ � �

�R¼o}7�8DwB �>h § ?POA�8tFvkDwB�@QGpK ESIQv�BnOP�8IQt�B�vwDkB7x8tk?A�C�7G<DFIJtFj�GpxStwÌClpIQO�j_IJOAG5DkIQ@JIQÁ8?PKHIJxyvwG<ESG
tF?PxoBnO(ESIi��'F2�h�\��oBnx8E8GÄBNvwDwBnx8tk?A�C�7GLDkIJ@QIJÁ_Ii�8KÒBCl�?PtFGºE8Ii��'F2-�uj�GpDF�V�8I�BHKLIQx8twB7}7IJK
rªG7?�IQxVl�?PB7EoBº@JG7DkDkI�v�B7KHIJxyvkI�I�DkIQ@JIQÁ8?PEoBºj_IJOPBLGp�>vwDwBLIJxyvw?AEoB7E8I�@QGpDkDFIQvwB7KLIQxyvwI7h���IJt�vwI�@CBntkG8{
BHvwDwBnx8tk?A�C�7GLj�G�E8I�B�vw�oB7OA?PzJB7D&G�lnB7OPG7D�E8B�ÈkB7x8IQO�BLESIi@JG7x8}pIJt�vw?AGpxoB7KHIJxyvwG�joB7DwBH�V�8I�GºIQKL?At�U
tFGpD��Svk?POP?AzJIL�8K lnB7OPG7D�K�Bn?PGpDuxoB7t�rª�Svk�8DwB7t�vkDwB7xStkKH?PtktF¨>IQtJh¾�	t�v�BÅBnvw�oBnOP?PzJB7�C�nG5�ÄIQrªI�vw�oB7E8B
tFGpKLB7x8E8GnUZtkI^B7G5lnB7OAGpD�B�vw�oB7O#�8K�B5@QGpx8t�v�B7xyvwI^j8DFIQl�?�BnKLIQxVvkIÄE8IQvkIJDFKL?AxoB7EoBShæ�	tFvwB½G7j�IQDwB�U
�J�7G�tFIJDkÌ�DkIJB7OP?AzCB7EoB^?PxyvkIJDkx8B7KLIQxyvwIHIºB+vkDwB7xStk?P�J�7G+E8IQl7GpOAl7IJDwÌ�G�x8GmlpG5lnB7OAGpDEoBNÈkBnx8IJOPB+E8I
@QGpx8}pIQtFvk?PGpxoBnKLIQxVvkG8h

SOMA  MSS

código ACK valor_janela

novo_valor_janela

start

reset

clock

9:?A}p�8DwBP��h § q��,IQv�BnOP�oB7KHIJxyvkGHE8B�vkDwB7xStk?P�J�7GNDkIQ@JIJÁS?PKHIJxyvwGHE8I���'F2�h

��ú�û 	 ñCõ���8ôÃþ(ð5ï�ð>üpð ø õÑóæð 	 ùmôÅþ(ð<ñJõ 	 û��;þ�ð�� à ï·â ÷
�R¼o}7�8DwB �>h|�<?POA�8tFvkDwB�@QGpK ESIQv�BnOP�8IQt�B�vwDkB7x8tk?A�C�7G<DFIJtFj�GpxStwÌClpIQO�j_IJOAG5DkIQ@JIQÁ8?PKHIJxyvwG<ESG

tF?PxoBnO�E8I������,�&�ih_\��oBnx8E8GHBivwDkB7x8tk?A�C�7GNDFIJ@JIQÁ�I��8KÊBCl>?AtkG�E8I*�����,�&���j_GpDk�V�8I*B�KHIJx>U
tkB7}pIQK xo�7G<rªGp?�DkIQ@JIJÁS?PEoB<j_IJO�B5G7�SvwDkB5IJxyvw?AEoB7E8IÄGp�¾rªGp?#DkIJ@QIJÁ8?AEoB5@JG7K IJDFDkGpt�Gp�¾IÎÍ>?PtFvkIJK
tF?PxoBn?Pt*E8I�@QGpx8}pIQtFvw?AGpxoB7KHIJxyvkG�xoB+DkIJESI7h��,IJt�vwIº@JB7tkGS{	B+vkDwB7x8tF?P�J�7G�E8?AKL?AxV�8?PDkÌºG�lnB7OPG7D*E8B
ÈkBnx8IJOPBÃE8I5@QGpx8}pIQtFvw?AGpxoB7KHIJxyvkGÂjoB7DkBÃ�V�8I<xo�7GÂ�8B�ÈkBÃtkG7Á8DkIQ@CB7DF}yBÂxoBÂDkIQE8I5xoBntºj8DkÏCÍ>?PKLB7t
vkDwB7xStkKH?PtktF¨>IQtJhi��t�v�B^Bnvk�oB7OP?AzCB7�J�7Gº��I�rªIQvw�8B7EoBÄE8?Al�?AE8?Px8ESGnU�tFIiGÄlnB7OPGpD�Bnvw�8B7O:EoBuÈkB7xSIJO�Bºj_GpD
ESGp?PtQh��	tFvwB*Gpj_IJDkB7�C�nG*tFIJDkÌ�DFICB7OA?PzJB7EoB�?PxyvkIJDkx8B7KLIQxyvwI&I�B�vwDkB7x8tk?A�C�7G�E8I�lpGpO¥lpIQDwÌ�G*xSG�l7G*lnB7OAGpD
E8B�ÈkB7xSIJO�B�ESI*@QGpx8}pIQtFvk?PGpxoBnKLIQxVvkG8h
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start

reset

clock
DIVIDE POR 2

novo_valor_janela

sinal PERDA valor_janela

9:?A}p�8DwBP��h �8q��,IQv�BnOP�oB7KHIJxyvkG�EoBNvkDwB7xStk?P�J�7GNDkIQ@JIJÁS?PKHIJxyvwGNE8I�tk?AxoB7O�ESIu���������uh

��ú�û 	 ñCõ���8ôÃþ(ð5ï�ð>üpð ø õÑóæð 	 ùmôÅþ(ð 8 � �
�R¼o}7�8DwB��>h.�5?POP�StFvwDkB�@JG7K E8I�v�B7OA�8IJtNB5vwDkB7x8tF?P�C�nG<DkIJtFj�G7x8twÌClpIQO�j�IQOPG<DkIQ@JIQÁ8?PKHIJxyvwG½E8I

KHIJxStwB7}pIQx8tJhu��vwDkB7x8tF?P�C�nGº?Px8?A@J?PB7OPKHIJxyvwI*DkIQ@JIQÁ�I��8Kätk?AxoB7O:E8BºIJxyvw?AEoB7E8IivkDwB7xStkKH?PtktFGpDwBº?Ax>U
ES?P@CBnx8E8G<�V�8I^I�Í>?Pt�vwIQK EoB7ESGptNB<tkIJDFIJK IQxyl>?PB7E8GptQh¾\��oB7xSE8GÅB�vwDwBnx8tk?A�C�7G<IQtFvw?¥lpIQD�j8DkGpxyvwB
j8B7DwBÅDkIJ@QIJÁ_IJDºG7t�EoB7ESGpt�IQO�B½IJxyl�?�BÃ�8K tF?PxoB7O�E8I�DkIQtkj_GptFvwBShb�äjoB7D�vw?PDNEoBn©,GptHtk?AxoB7?AtLE8I
tF?Px8@QDkGpxS?PzCBn�C�7G�Bnvw�oBnDw�7GºESI�KLG�E8G�B�DkIQ@JIJÁ_IJD�BºKLIQx8twB7}7IJK¹IJxyl�?�B7E8Bºj�IQO�BLG7�SvwDkB�IJxyvw?AEoB7E8I
I*B7DFK�BnzJIJx8B7D&xoB�vwDkB7x8tk?A�C�7GSh

start

reset

clock

DADO

DADO

endereço

sinais

código resp

código resp

MEMÓRIARECEBE  MSG

sincronização
sinais de

sincronização
sinais de

9:?P}7�8DwBP�>h.�>q���I�v�B7OA�oB7KHIJxyvwG�E8BNvkDwB7x8tF?P�J�7GNDkIJ@QIJÁ_I�KLIQx8twB7}7IJK+h
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3EoB7ESGºGpDk?A�8x8E8GLE8G�vkDwB7x8tFKL?AtktFGpD,��B7DkKLB7zJIQxoB7E8GLxoB�KHIJKHÏpDk?PBHj8B7DwBHj�Gpt�vwIQDk?PG7D,IQxVl�?AG

BnG��8tF�oÌ7DF?PG8hÄ��B7DwBnOPIJOPB7KHIJxyvwINB7G�B7DFK�B7zQIJxoBnKLIQxVvkG�ESGptuE8B7E8Gpt*l>?Ax8E8Gpt�E8G+vwDkB7x8tkKH?PtFtkGpDQ{:B
vkDwB7xStk?P�J�7G�ÈkÌ�IQxVl�?PB��SK�tF?PxoB7OSB7G�8tF�oÌ7Dk?AG�EoB�B7j8OA?P@JB7�C�7G�BCl>?AtwB7xSE8G�V�8I&I�Í>?Pt�vwIQK�EoB7ESGpt	DkIQ@JI�U
ÁS?PE8Gpt�IuB7DkKLB7zQIJxoB7ESGptJh#��t�vwIQt�EoB7ESGpt,tFIJDk�7GLDFIJjoBntktwBnE8Gpt�BnGL�8tF�oÌ7DF?PGH���8B7x8E8GLIJOPI�tF?PxoB7OA?PzJB7D
B�vkDwB7x8tF?P�J�7G8h

��ú�û 	 ñCõ���L�ð�ñNþ(ð àn	 ö�õªôÃþ�ð ÷ � � ð àn	 ö/õ»ôæþ(ð5ñCõ 	 û���þ(ð�� à ï·â ÷
� ¼o}p�8DkBÚ�>h  u?AOP�8t�vwDkB*@QGpK-E8IQvwB7OP�SIJt�B7t�vkDwB7x8tF?P�Q¨>IQt�DFIJtkj_Gpx8tkÌClpIJ?At#j_IJOAGiIJxyl�?PGuE8I���'F2�I

IQxyl>?AG,ESI tF?PxoBnOpE8I ��� ���&�¿DFIJtFj�IQ@Qvw?¥lnB7KLIQxyvwI7h:�	tFv�Bnt�vkDwB7xStk?P�Q¨>IQt/rªGpDwB7Kb@JOPB7tktF?A¼o@JB7EoB7t/@QGpKLG
vkDwB7xStk?P�Q¨>IQt�E8IL@QGpxyvwDFGpOPINx8G�KLG�E8IJOAG^B7E8G7vwB7E8G+xoB^tkIJ�J�7G5BnxVvkIJDF?PGpDQh��	tFvkILr»BnvkG^tkI�ÈF�StFvw?¥¼o@CB
j_Gp?At�IQtktkB7t,vkDwB7x8tF?P�Q¨>IQt,xo�nGLI�rªIQvw�8B7K¹x8IJx8�V�8KLBLG7j�IQDwB7�J�7GLtFGpÁ8DFIiEoB7ESGptJ{�j_GpD�?PtktFG�IQO�B7t�tw�nG
?Ax8@JOA�8tk?¥lpI�KLB7?Pt�tk?PKHj8OAIJtJhN�(GptFvkIJDF?PGpDFKLIQxVvkI7{�xoBÄIQvwB7joB^E8INDkI�¼oxoB7KHIJxyvwGS{(IQO�B7tj_G�E8IJDk�7G^tkIJD
?Ax8@JG7Dkj_GpDwB7E8B7t�j_GpD(Gp�SvkDwB7t(vwDwBnx8tk?A�J¨�IJt(Gp��B7}pOA�Svw?AxoB7EoBnt(xV�8KLB�vkDwB7xStk?P�J�7G�ÆSx8?P@JB,E8IQj�IQx8E8IJxSE8G
ESGpt�DkIJtF�8OAvwB7E8Gpt�E8GNj8DFG>@QIJtFtkG�ESI*j8B7DFvk?P@J?AGpxoB7KHIJxyvkG8h

ENVIA  ACK

start

reset

clock

código MSG OK

sinal ACK

ENVIA PERDA

start

reset

clock

sinal PERDA

código MSG ERRADA

9:?A}p�8DwBP��h� Sq��,IQv�BnOP�oB7KHIJxyvkGHE8B7t&vwDwBnx8tk?A�J¨�IJt&IJxyl�?PGHE8I���'F2�I�tk?AxoB7O�ESIu���������uh

HFí�ìFí@, ýq�Jõ{öøñÏô�ñÔü(ñB� ÷ óKüOßá÷ óSñÔñgý$�bõ öSñÏô�ñ ü(ñ ýÆû"=�öaßá÷ óSñ
�,j�ÏptLBæI�v�B7j8BæE8I+E8IQvwB7OP�8B7KLIQxyvwGÅEoB7tHE8?Al7IJDktkB7tLvkDwB7xStk?P�Q¨>IQtNE8GÃj8DFG7vwG�@JG7OPG8{ G>@QGpDkDFI�B

I�v�B7j8B+E8IHtk©AxyvwIJtFI�E8IÄåSÕ7ÖF×7Ø Õ7ÖwÙ�IÄàmÜ.ÝÎÞÑØ Õ7ÖwÙ�h�';B7EoBÄvwDkB7x8tk?A�C�7G+E8G+KLG�E8IQOPG^�NE8IJtF@JDk?¥v�B+IJK
Y�2����æI*'=l�?PtkB7x8E8GNtk�8BN?AKLjSOPIJKHIJxyvwB7�C�7GSh:��j_Ïpt�IJt�v�B7t�?AKLj8OAIJKHIJxyv�Bn�J¨�IJtJ{�GpÁSvkIJK�U�tFI�8K�B
vwB7Á_IJO�B*@JGpxyvkIJx8E8GiGpt#E8?¥rªIJDFIJxyvwIQt#lnB7OPGpDFIJt E8I�B�vwDwBntkGV6nESIJtkIQKLj_IJxS�8G�I�@Q�8tFvkG�joB7DkBu@CBnEoBuvwDkB7x>U
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tF?P�J�7GLESG�j8DFG7vwG�@JGpOAG8h���t�vwIQt,lnB7OPG7DkIJt�tFIJDw�nG��Svk?POP?AzCB7ESGpt;j_IJOPGHj8DFG>@QIJtktFG�E8IujoB7D�vw?P@Q?PGpx8B7KLIQxyvwG
j8B7DwBNBHBmlnB7OA?�B7�J�7G�EoB��V�oB7OA?PEoBnE8IE8I�E8?ArªIQDkIQxVvkIJt�B7O¥vwIJDFxoBnvk?AlnB7t;E8I�joBnDFvw?A@J?AGpxoB7KHIJxyvwGSh

��K�B^EoB7tlnB7xyv�B7}7IJx8t*EoB^�Svw?AOP?PzJB7�C�nGºE8G+KLG�E8IJOAGÄE8IJtF@JDF?AvwG�B7xyvwIQDk?AGpDkKHIJxyvwIN�N�V�8IH�8K�B
}7DwB7x8ESIujoBnDFvwI*EoBN@JGpKi�8x8?P@JB7�C�nGLIÎÍS?AtFvkIJxyvwIuIJxyvwDFI�B7t�E8?¥lpIJDFtwB7t,IJxyvw?AEoB7E8IQt�ÈkÌ�rªGp?/OPI�lnB7EoBNIJK
@QGpx8tF?PE8IQDwB7�J�7G8hº��t�vwG��N?AKLj_GpDFvwB7xyvwI�joBnDwB�B^E8IQtk@JDF?P�J�7G�IQKdY2����%EoB7t*IJxyvw?AEoB7E8IQtuIn{:j_Gpt�U
vkIJDF?PGpDFKLIQxVvkI7{ tkIQDwÌæ?AKLj_GpD�v�B7xyvwI�joB7DwBÅB<IQvwB7joB½EoBÅtF©PxyvwIQtkI�EoBÅ@QGpK��8xS?P@CBn�C�7G8hX�,B½I�v�B7j8B
ESIHtF©PxyvwIQtkINEoB^@JGpKi�8x8?P@JB7�C�nG8{/Bºv�B7DFIQr»BÄE8IN?PxS@JOP�S?PD�Bnt*G7j�IQDwB7�Q¨>IQtx8IJ@QIJtktkÌ7Dk?PB7t*joB7DwBÄtFIH?Ax>U
vkIJDF@JGpx8IQ@QvwB7DHB7t�E8?Al7IJDFtwB7tNIJxyvk?PEoB7ESIJtNtkIQDwÌ<r»B7@J?AOP?AvwB7EoBShæ'#GpKHG<�8KLB<}pDwB7xSE8IÄjoB7D�vwIÄE8IQtFv�Bnt
G7j�IQDwB7�Q¨>IQt�ÈkÌLrªGp?�@QGpx8tk?AE8IJDkB7EoBS{��ix8IQ@JIQtktwÌnDk?PG�tkGpKHIJxyvwIitkI�B�vwIJD�BºB7OA}p�8x8t�E8IQvwB7OP�SIJt�ESI�?PK�U
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Ppë��VS�Xoe�nwe5�wWñP�éwWYemlo�Ónwe5XCe7�;:w�mPwf7SVU»ku�,l
er�Te7W&kw�V�w�
�ÀPw��R
U&n�SVXoku�,XCSV¢.�
�5nw�,X�WYÑxnw�w���,XHPw�,X�nw��WYð�PwSV�,XºnweAà�Ü�ãCæ<��Ü�ã���eAÿ�á��rä,��Ü�ã����¤SV�V��XC��loU�nw�

PwU1ípZ,�wloU¤�T��^�^,�=-g���zU��¡Xoe����we�U1�ol�U�P�XoSV¢7���=s&[�lCe7fme7�ue>8Á¾w��]�k/��XoXo��SJU�Z,�,loU1W£U
SVX�n��,SVX�XoSVPwU�SVX
n�e&XoU�ðVnwU�aÕloemXokue7fm�oS�R
U�W&e7P?��e
a�XCSVPpU
�±nwe*�g��×îe*XoS�PpU��±nwe&�:O:d(²H�2��OQX��zU»Pw��R�U»nwS�Xoku�,XoS�¢.���
W&SVP�SVW&SV�7���$U�f7��WA�wPwS�f.U�¢7���@e7P?��lCeÒ��X5nwS�òÊemloe7P?�oe7X*WYÑxnw�w���,X7�$ÚFS�P��oe7lCe7XoXoU�P?��eÒPw����U�lA���we�a
ôC��XC�zU
WYemP��oe$U
X»�ol�U�P�XoSV¢m´TemX»f7�NU
XoXoStípf.U
npU�X»f7�,W&� ��loU�PwXoS�¢7´xe7Xhæ?�$âzá�Þpä�ã�á�è@�ÓPw� W&�Tnwem�V� nwe
8\OA0 U�npU
k��zU�n��*òÊ��l�U�WB3�loemkwlo��ôCem�zU
npU�X65��

HFí�ìFí,C <�õ öSñ3! óS÷ ù�ú5ûHü(ûþýÆÿJô=öøñ��Ì÷
�ýe¦�zU�kpUGn�e5SVP?��emZ,l�U�¢7���Ónw�ÓXCSVXC�oe7WYU�aÔ���we5Pw�ÒU
�o�pU���e7XC��ë�Z,S��Gnw�ÓkwlC��ôCem�o�Òfm�,PwXCSVXC�oe5�pU��

XCSVf7U�WYemP?��eAPpUYXoðVP?�oe7Xoe5nwU£f7�,W �wPwSVf7U�¢.�
�wa�XCe7l�ëGlCe7XCk/�,P�X�ë.R,em�Qe7WñSVW&kw�VemWYemP���U�l��Óe7XC�x��e7WYU
n�e¤�olo�xf.U5nwe¤SVPTòÊ�,loWYU�¢7´xe7X�e7P?��lCe2�,XHn�S�R,emloXC�,X(W&Ñxnw�w�V��X�nweAà�Ü�ãCæ<��Ü�ã��ºe¤nweAÿ�á��rä���Ü�ã��¦�
OQXC��U5em�zU
kpUAXoe1�o�,loPwUA�pU�XC��U�P?��e�XCSVW&kw�VStípf.U
npU2nwe¦RxSVnw�*U�� e7Xo���wemW£U*U�n����zU�n��APwe7X��zUAW&e¦�

�o�Tn��,�V�,Z�SNU����ùòÊ�,loWYU�f7��WY�¤�¤kwlo�
���xf7�,����òÊ�,SpWY�xnwem�NU�nw�1SVPwS�f7SNU
�VW&e7P?��eºf7�,P?��lCSV�w��SV�*kpU�loU¤emXC�oe
ò�U����w���ùSVPwXCe7lo¢7���¤nwe�XoS�PpU�SVX�nweHf7�,P?�olo�,��eHeHnwe�XoSVP�f7lo��PwSV�7U�¢.���=PwU¤W&�xnwe7�VU�Z,e7W�e7W¸U����o�=Pwð�R�e7�
kue7lCWYSt��S������we
a?PpU(n�e7XofmloS�¢.����nwU�X��ol�U�PwXCSV¢m´TemX�e7W °�·1²�ìQa�WA�wS��o�,Xµnw�,X�n�em�zU
�VïwemX�kue7l���SVP�e7P?��emX
Ö5fm�,WA�wPwS�f.U�¢7���1ôoë5kw�wnwemXoXoemW¿Xoe7l�S�WYkw��e7W&e7P?�zU
nw�,X7�
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ENVIA  MSG

HW
ASIC

HW
PLD

RECEBE MSG
HW
PLD

DADO

RECEBE ACK

ACK

RECEBE PERDA

PERDA

VALOR_JAN

SW

sinal ACK ou PERDADADO

DADO

DADO

0�S�Z,�wl�U*�x��^,^��M-(��R
U*n�SVXoku�,XCSV¢.�
�5nw�,X�WYÑxnw�w���,XHU�kuÑ,XgU5em��U�kpU5nwe¤loe¦ípPpU�W&e7P?�����

OQXC��UÒe¦�zU�kwU»n�emR,eml�ëÒXoe*kwloem�Tfm�wkpU�lma��pU�XoS�f.U�W&e7P?�oe�aÕe7W SVW&kw�VemWYemP���U�l1��X=e7Xo���wemW£U
X2nwe
fm�,WA�wP�SVf.U
¢.���hnw�,X£W&Ñxnw�w�V��X&n�e¥ÿ�á��rä���Ü�ã��¦� OQXo���wemW£U
XGf7�,W ÿ�á�â�NO�¦äßÿ*�,�ùdg���Ù[
PQ�SR£á�ä
�
Tºã�á�â��oæ<Uxã��WV:Ü�èßè}]Qk/�xnwe7WýXCe7l�S�WYk��Ve7W&e7P?��U�nw�,Xm�=X��pU�P?�o�5U��&à�Ü�ãCæ<��Ü�ã��¦axU��VZ��wPwX�nwem��U��VïwemX�nwe
fm�,PZYpSt���,X(nwe5U�fme7XCXo�»Ö£�pU
lol�U
WYemP��o�,X1n�emR,emW XCe7l1lCe7XC�,��RxSVn��,X7�(�FípZ,��l�UÓ�T�t^�{YS��V�wX���loU&fm�,WY�
�*kwlC�����xf7���V�5Xoe¤fm�,WYku�,l��zU*U��5ípPpU���nw�YfmSVfm�V�5nwe¤kwlC��ôCem�o�w�

[]\_^ `ba.cedfchgickjScml�npoqc9rsd2a�ckjSntl�nvuxwMyWz7{;| }�~#a=~���� ~�a�nQl�n
�x�q� � nQ� ��c

�þe¦�TkpU
PwX�����npU�X±�oe7��e7f7��WA�wPwS�f.U�¢m´TemX7a?kwlCSVPwfmSVkpU���WYemP?��e�Pw�¤�wXC�¤nwe�f7e7���w�NU
loe7Xma,R,emWüloe¦òÊ�,l��
¢7U�Pwnw�*�5S�P��oe7lCe7XoXCe¤k/�,l�loe7n�e7XHXoemWîíp�w�M-g��R�U
X�e=f7�,W&kw��e¦��U�XHU�k��VSVf7U�¢7´xe7XºkpU�loUAe7XC�oe=��SVku�Anwe
lCe7nwemXgU�kpU�lCe7f7emW½U5f.U�nwU*S�PwXC��U�P?��eºôC�wP?��U�WYemP?��e¤f7�,WEPw��R,�,X���S�k/��X�nwe¤U�kpU
loe7��ïw�,Xm�Q�1�V�mWînwe
fme7���w�NU�lCe7XmawU ���oSV��SV�.U
¢.���¤nwe�lCe7nwemXHXoemWøíp� �=U
��loU
��StR
U�kpU
l�U �wXC�5e7Wøf7�,W&kw����U�¢.�
�w�:���,W&kw�T�
��U�nw�,lCe7X±W&Ñ�R,emSVX��xf7��kpU�W�f.U�npUgR,e7�HWYU�S�X�emXokpU�¢m�=Pw��W&e7lCf.U�nw�1SVP?��emloPpU�fmSV�,PwU���eHU1���oSV�VS��.U�¢7���
nwU2��emf7Pw�,���,Z,SVU��Q~>8³R�e7Wønwe1emPwf7�,P?�olo�*Ö Pwemf7emXoXoS�npU�nwe1nwe�Xoe1�,����emlº��U���U�X�nweg��loU�PwXoW&SVXCX����
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ENVIA  MSG

HW
PLD

HW
ASIC

RECEBE MSG

HW
PLD

DADO

RECEBE ACK RECEBE PERDA

SW

JAN = JAN + MSS JAN = JAN div 2

ACK PERDA

DADO

cont
PERDA

contACK

DADO DADOenviar recebeu

VALOR_JAN

cont

DADO

ACK

VALOR_JAN

0�S�Z,�wloU*�T��^�{T�:²1SVXCk/��XoSV¢7���5ípPpU���nw�,X�WYÑxnw�w���,X�nw�&kwlC�����xf7�,���w�

em�Ve¦R�U
npU�X7�
OQWÙloemnwe7X�W&Ñ�R�e7S�X7a��wWÙkwlC�,�w�VemW£UGfm�,WA�wW&e7P?�oe&emPwf7��P��ol�U�n��qXoe&nwe¦R,eYUÒkpU
XoX�U
Z,e7WÙnwe

��Wõ��e7lCWYS�PpU���W&Ñ�R,em�gn�eÒ��W£U@f7�m�V�w�VU@kwU�l�U@�,���ol�U@nw�wl�U
P��oeqU@f7��P�R�e7lCX�U�¢7���D�,� ��lC�Tf7U¥nwe
W&e7P�X�U�Z,emPwX7�¸OQXC�zU ��lC�Tf7UDnwe�f7�m�V�w�VU�X£n�e7Pw�,W&SVPwU���XCehà�Ü�Þuæxá�Hûe�k/�xnwe�lCe7Xo�����zU
lGe7W �wW£U
XCSVW&kw�VemXHk/emlonpU5nwe�U���Z,�wPwXHkwU�f7���oe7X��,�\U
���=W&e7XCWY�&U5kue7lonwU&npU5fm�,Pwe¦�������

-ge7XC��U\XCe7¢.�
�wa�U»W&em���xnw�,���,Z,SVU£U�kwlCe7XCe7P?�zU�nwU\�&U�kw��SVf.U
npUÓUÒ��W kwlo�
���xf7�,���ÓnweYfm�,P?��lC�,�Ve
n�e=à�Ü�Þuæxá�H¥kpU
l�U�loemnwe7X��Q~>8½Xoe7WFíp�h� ��bTa��,`��peH�¤nwemXoemWYkue7Pwï��2nw�¤kwlC�����xf7���V�=��U�PpU
�VSVXoU�nw�
�T��SV��SV�7U�Pwnw�
�¡Xoe*U»Xoem�?:��7PwfmSNUqnwe&kwlCSVW&S���StR
U�X(òÊ�,lCPwe7fmSVnpU
X�emWÙ�HfzïpU�l�ö?U��c�<���Í�*-ge7XoXCe£��S�k/�»nwe
k�lo���o�Tfm�,�V�wa,U����Tf7U��VS��.U�¢7���1nweg�wW¸�oe7lCWYS�PpU���emWýloem�NU�¢7����Ö¤lCe7nwegPp���¤ku�Tn�egXCe7l:nwe¦��e7lCWYS�PpU�npU
U
k/emPpU�X�U���l�U.R��7X�nwe2Xoem��e7Pwnwemloem¢7�w�=OQXC�x��e7WYU�X=U�nwS�f7S��,PpU�S�XHnweAe7P�nwe7lCe7¢.U
WYemP��o�GX��
�GPwe7fme7X��
Xoë�loS��,X�kpU�l�U\�V�xf.U���SV�.U
l�eGl�U
XC��lCe.U�l��,X���e7lCWYS�PpU�S�X�W&Ñ�R,emSVX7aJôC�wP?�zU�W&e7P?��eYf7�,WêW&�Tn�S�ípf7U�¢7´xe7X
U
kwlo�,k�loSNU
npU�X�Pw�5kwlo�xf7emXoXC�5nwe�SVP�SVf7SVU�¢.�
��nwU f7�,P�e¦�����w���(WûkwlC�����xf7���V� n�e�f7�,P?�olo�,��e(nwe�à�Ü�Þ��
æxá�Hþe¦ípf7S�e7P?��e e7XC��U��ue7�Vemf7e5Pw��R
U�X�lC���zU
X1nwS�PpU�W&SVf.U
WYemP��oe�auU��GS�P?R,�7X=n�eAe7X��zU��ue7��e7f7eml1���xnpUGU
fm�,Pwer�w�
�YPw��R
U�W&e7P?��e
�
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�BíwZ,�wl�UA�T��^.i U�kwlCe7XCe7P?�zU*U emXokue7f7Stípf.U
¢.���5nw� kwlo���o�Tfm�,�V��npU�n��Ak/��l��wWYU loemnwe�nwe1��e¦��loS
fm�,PwnwS�¢.������U�¢7���w�GX��pU�Pwnw����W ��emloW&SVPpU
��W&Ñ�R,em��SVnwemP?��S�íwf.UÁ�wWYUÁk/emlonpUÁfm�,PwXCSVnweml�ë.R,em�He7W
XCe7�GXCSVPpU
�åa,em�Ve(U�������W£U
�oSVf7U�WYemP?��e�fm�,Pwf7���wSJ���we(P�e7f7emXoXCS��zU�nweg�wW£U¤f7��Pwe¦�����2f7�,Wý�wWYU=Pw��R
U
emXC��U�¢.���&�pU�XCe��
�QloS�WYemSVloU�WYemP?��e�aÕem�Ve*e7P?RxSNU»�wWYUÓkwloS�WYSt��S�R
U&nwe»à�Ü�Þuæxá�HA°Aã���±²U��zÿ¦äe³Íÿ´�¦è@�zâ¦ä¤âzá�ÿ
µ kpU�loU\U

emXC��U�¢.���£�pU�XoeAU£���pU��µe7XC��ëGf7�,P�e7fm��U�nw�w�1OQXC�zUGemXC��U�¢.���£�pU�Xoe e7P?RxSNU�a/e7P?�z����a��wWYUYkwlCSVW&S��oS�R
U
à�Ü�Þuæxá�HA°Aã���±²U��zÿ¦äe³Íÿ´�¦ä,U�çOµ kpU�l�UÓ�wWYUG�,���ol�UÓe7X��zU�¢7���»�pU�XCe&���we*ku�Tn�e7l�ë»U�fm�,�Vï�e7l�emXC��e*��eml��
W&SVPwU��ÔW&Ñ�R�e7�Í�Q-(e7X���e2k/�,P?�o�wauU�X(n��pU�Xge7XC��U�¢7´xe7X(��lo�xf.U
W½U��VZ��wW£U
XHkwloS�WYSt��S�R
U�X�e U&e7XC��U�¢.�
�
�wU�Xoe¤SVP�SVf7SVU��uU.RTS�X�U*U��5��emloW&SVPpU
�/W&Ñ�R,e7��[¡à�Ü�Þuæxá�HA°Aã��zÿ�çpá�Þ�ÿ´�o]:npU5ku�,XoXCð�R�e7�Ô��lC�Tf7UAnwe¤f7�m�V�w�VU��
� ��emloW&SVPpU��µe7P?RxSNUG��Wêà�Ü�Þuæxá�HA°Yâzá�Þ·¶:ã¸RükpU
l�UGUGemXC�zU
¢.���ÓS�PwSVfmSNU������we5loemXoku�,Pwnwe5fm�,W

��W à�Ü�Þuæxá�HA°Yâzá�Þ·¶:ã¸Re°Yâzá�R1çuè@�¦äHf7�,PTíploWYU�Pwnw� U Pw��R
U f7�,PTípZ,�wloU�¢.�����ü����lGípW\a�� ��eml��
W&SVPwU���e7P?RxSNU@�wW à�Ü�Þuæxá�HA°i¹.á�ÝßÞhÖ¥P���R
U@e7X��zU�¢7���$�pU
XoeÒ�x��eqloemXoku�,PwnweÒf7��W U¥kwlCSVW&S��oS�R
U
à�Ü�Þuæxá�HA°i¹.á�ÝßÞ;°Yâzá�R1çuè@�¦äJemXC�zU
�/em�Ve7fme7Pwn��GU5Pw��R
U&fm�,P�ípZ,��l�U�¢7���w�

CONEXÃO

?H.REQ(SETUP) |

?CONNECT ACK

?H. JOIN | 

?H. REQ (SELECT COS) |

WAIT CALL PROC

?H. RESP (CONNECT) |
!CONNECT ACK
!HAND. RESP.

WAIT HAND. CONF

STD BY

!CALL PROC 
!HAND. RESP.

?HANDOFF |

!H. JOIN COMPL.

!H. REQ (SETUP)

WAIT H. CONF. COMP.

?H. CONF COMP. |
!H. JOIN

WAIT H. JOIN COMP.

WAIT HAND. JOIN

?H. RESP | !H. CONF.?CALL PROC.

WAIT H. RESP.

?HAND. CONF. |
!HAND. CONF. COMPL.

!H. REQ. (SELECT COS)

WAIT H. RESP.

?H. JOIN COMP.

WAIT ACK  

T1

T2

T3

T8

T4

T5

T6

T7

T13

T14

T9

T10

T11

T12

ESTABELECIDA ESTABELECIDA COM BS1REPOUSO

ESTABELECIDA

ESTABELECIDA COM BS2

CONEXÃO 

REINÍCIO BS1 REINÍCIO

REINÍCIO BS2

CONEXÃO

CONEXÃO

ESTACAO BASE 2 (BS2) TERMINAL MOVELESTACAO BASE 1 (BS1 COS)

0�S�Z,�wl�UA�T��^.i��:dgemnwe¤nwe���e¦��loS�fm�,PwnwS�¢.���
��U�¢.�
�5nw�&�:lC�����xf7���V�5nwe¤f7��P��olo�,��e¤nwe F Ü�Þuæxá�H��
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�7���Q�»º ¼"½�¨4/�2�?�b£©�¿¾¿¤®��£>ÀG¤®�Z�b�q¼7½6¨AZ�2�?�Á£©�x¼"¢MÂ��ÀG¤®�Z�

�7Ã�n�Ã2��l�Ã<Ä�Å�Æ�¢.���2nw�WÇ&�Tn�e7�V���1n�e²Åofml�Æt��Ã e�Çø°�·1²�ì�e=�ÉÈ?Æ@Å�Ã<Äwnw�kÅo��ÃWÆEÇYk��Ve²Ç&e²Ä?��Ã�¢.�����
�(k/Ñ<Åge�ÅC��Ã<ÅÆEÇYk��Ve²Ç&e²Ä?��Ã�¢7´xe²Å�Ê��,���oe²Ç5�
ÅCe��ZÇ�ÃA��Ã
�/em�ËÃ5f7��Ä?�oe²Äwnw�Y��Å�n�Æ�òÊemloe�Ä��oe²ÅQÈ�Ã��V�,lCe²ÅHnwe
Ã���l�Ã�Åo�; 
n�e²Åoe�ÇYkue²Ä�ïw�Áe£fm��ÅC�o�Ák�Ã�l�Ã\f²Ã�n�Ã\�ol�Ã<Ä�Å_ÆV¢7���\n��Ákwlo�
���xf7�,���w��Ì®ÅC�oe²Å9È�Ã����,loe�ÅkÅCe7l��
�
�T��ÆV�EÆV�²Ã�nw��Ågk/em�V�Gk�lo�xf7e²Å_Åo�»nwe5k�Ã
lC��Æ�f²Æ���Ä�Ã<Ç&e²Ä?���Yk�Ã�l�Ã*Ã�Ã·È<Ã
�@ÆËÃ
¢.���Yn�ÃG����Ã��@Æ�n�Ã�nwe2nweAn�ÆtòÊe¦�
lCe²Ä?��e�Å©Ã
����eml�Ä�Ã���ÆEÈ�Ã<Å�nwe¤k�Ã�lC��ÆVf�ÆV��Ä�Ã�ÇYe�Ä��o�w�
�L��Ã��/em�ËÃ¤�T�cj#Ã�kwlCe²ÅCe²Ä?��Ã=���xnw��Å±�<Å=È<Ã
�V�,lCe²Å±�,�T��ÆVn���Å±k�Ã�l�ÃeÃ<Å®Æ@Ç&kw�Ve�ÇYe�Ä?��Ã�¢m´Te�Å�e²Çûà�Ü�ãCæ<�

��Ü�ã���n�Ã<Å�n�ÆÍÈ,e7l_Å�Ã<Å���l�Ã<Ä�Å_ÆV¢7´xe²ÅHn��&k�lo���o�Tfm�,�V�5����ÆV�EÆV�·Ã�Äwnw�sÃ5òÊe7lCl�Ã<Ç&e²Ä?��Ã&¾xö?Äw��k�ÅCö?Å7�
Ë*ª.®�¬wÈ7« ÎÕ®�¨?Ï�JÑÐx©µÎ?É�¬ ÒG®�¨�¬

Ä�®�¬p©µÈ.É����w« ª�«pª�¬w Ìµ¨q« � ¨�®�¬����w« ���GÓ
Ô Õ<Ö Ä�Å � Ö 8q·g� Ö Ê Ô � Ö
Õ �WÄ�Å Õ<Ö�Ö 8q·g� Ö Ê ÖZÔ �
× �WÄ�Å Õ<Ö�Ö 8q·g� Ö Ê ÖOÕ<×
Ø Ô´Ù Ä�Å ÙOÕ Ê �h8\·(� Ö Ê Õ�Õ<×
� �WÄ�Å Õ<Ö�Ö 8q·g� Ö Ê ÖZÔ �
Ù Õ<Ö Ä�Å � Ö 8q·g� Ö Ê Ô´×�Ö
Ú �WÄ�Å Õ<Ö�Ö 8q·g� Ö Ê ÖOÕ<×
� �WÄ�Å Õ<Ö�Ö 8q·g� Ö Ê ÖZÔ �
Û �WÄ�Å Õ<Ö�Ö 8q·g� Ö Ê ÖOÕ Ø
Ô´Ö �WÄ�Å Õ<Ö�Ö 8q·g� Ö Ê ÖZÔ �
Ô�Ô �WÄ�Å Õ<Ö�Ö 8q·g� Ö Ê ÖZÔ �
ÔÜÕ �WÄ�Å Õ<Ö�Ö 8q·g� Ö Ê ÖZÔ �
Ô´× �WÄ�Å Õ<Ö�Ö 8q·g� Ö Ê ÖZÔ �
Ô Ø Ô´Ù Ä�Å ÙOÕ Ê �h8\·(� Ö Ê Õ�Õ<×

Ý�Ã���Þ²ß@ÃY�?à ÛZá 8�Þ²â�ÆEâ�Ã<ÅQâ�Þ�ë<ã�Þ²ÃsÞkÃ�ä�ã�Ã�Å�å]æ�Ã<ã�Ã]ç²Ã<â�Ãsä�ã�Ã<Ä�Å�Æ�¢.�<åsâZåèæ�ã_å<ä�å?ç²å<ß@åWÞ�Ç½�=¾/	6é©à

��ä�Ã���Þ²ß@ÃD�/à Ô´Ö Ã�æ�ã�Þ�Å�Þ²ÄOä�Ã�ä�å?â�å�Åhå�ÅèÈ�Ã<ßEå�ã�Þ�Åèå,�/ä�Æ@âZå�Åèæ�Ã<ã�Ã�Ã�Å�Æ@Çhæ�ßEÞ²ÇhÞ²ÄOä�Ã�¢m´/Þ�Å]Þ²Ç
à�Ü�ãCæ<��Ü�ã��iâ�Ã<ÅQâ�ÆEÈ<Þ²ã_Å�Ã<Å"ä�ã�Ã<Ä�Å_ÆV¢7´?Þ²ÅQâ�å]æ�ã_å<ä�å?ç²å<ß@å5�Zä�Æ@ß@Æ��·Ã<ÄZâ�åsÃAòêÞ²ã_ã�Ã<ÇhÞ²ÄOä�Ã5�1ì/ÝQÌMëg�kà
��ä�Ã���Þ²ß@Ãh�?à Ô�Ô Ã<æ�ã_Þ²Å�Þ�ÄOä�ÃGÈ�Ã<ßEå�ã�Þ�ÅèÃ�ão��ÆÍä�ã�Ã�â�å�Åhæ�Ã<ã�Ãìå�âZÞ²Å�Þ�Çèæ�Þ²Ä�ï�å�â�Ã<Å]ä�ã�Ã<Ä�Å_ÆV¢7´?Þ²Å
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Ë5ª�®�¬pÈ7« ÎÕ®�¨?Ï�JfÐx©�Î?ÉÊ¬
Ä�®�¬p©�È7É,���w« ª�«pª�¬p Ì�¨q« � ¨�®�¬����w«

Ô Ù�Ö Ä�Å Ô´Ù Ê Ú 8q·(�
Õ ×�Ö Ä�Å ×�× Ê × 8q·(�
× ×�Ö Ä�Å ×�× Ê × 8q·(�
Ø Ù�Ö Ä�Å Ô´Ù Ê Ú 8q·(�
� ×�Ö Ä�Å ×�× Ê × 8q·(�
Ù Ù�Ö Ä�Å Ô´Ù Ê Ú 8q·(�
Ú ×�Ö Ä�Å ×�× Ê × 8q·(�
� ×�Ö Ä�Å ×�× Ê × 8q·(�
Û ×�Ö Ä�Å ×�× Ê × 8q·(�
Ô´Ö ×�Ö Ä�Å ×�× Ê × 8q·(�
Ô�Ô ×�Ö Ä�Å ×�× Ê × 8q·(�
ÔÜÕ ×�Ö Ä�Å ×�× Ê × 8q·(�
Ô´× ×�Ö Ä�Å ×�× Ê × 8q·(�
Ô Ø Ù�Ö Ä�Å Ô´Ù Ê Ú 8q·(�

Ý�Ã���Þ²ßËÃ&�/à Ô´ÖZá 8�Þ²â�ÆEâ�Ã<Å"â�Þ2ë<ã�Þ²ÃsÞkÃ�ä�ã�Ã�Å�å]æ�Ã<ã�Ã]ç²Ã<â�Ãsä�ã�Ã<Ä�Å�Æ�¢.�<åsâZåèæ�ã_å<ä�å?ç²å<ß@åWÞ�Ç¿��ì�²9à

âZåïæ�ã�å<ä�å/ç�å�ß@å�â�Þ*ç�å�ÄOä�ã�å<ß@Þ*â�ÞÒà�Ü�Þuæxá�HxÞ²Çóÿ�á��rä,��Ü�ã��Sà � Å9È�Ã<ß@å<ã�Þ²Å9â�Ã<ÅWÆEÇèæ�ßEÞ²ÇhÞ²ÄOä�Ã
¢7´?Þ²Å
Þ�Çê�=¾/	6éðÞ£�:ìµ²ûòêå�ã�Ã�Çñä�å�ÇèÃ<â�å�Åeç�å�ÇèåÒ��Ã<Å_ÞèâZÞ�ç.ë�ß@ç7�Zß@å�à&°AÃ<ß@ÞhÃ�æ�Þ²Ä�Ã�ã�Þ�Å�Å�Ã<ßEä�Ã<ã¤�x�ZÞ
å<ÅÈ�Ã<ß@å<ã�Þ²Å>â�ÞWâZÞ²Å�Þ�Çèæ�Þ²Ä�ï�å*â�ÞWÆEÇèæZß@Þ²ÇhÞ²ÄOä�Ã�¢7´?Þ²ÅQÞ²Ç ÿ�á��rä���Ü�ã��"È�Ã<ã�Æ@Ã<Çtâ�ÞWÃ�ç²å�ã_â�å*ç²å<Ç�å
Ã�ÇA��Æ@Þ�ÄOä�Þ=�Zä�Æ@ß@Æ��·Ã<âZå�à
� Å.È�Ã<ßEå�ã�Þ�Å�ã_ÞmòêÞ²ã_Þ²ÄOä�Þ�ÅMÃ<å�Å�ç7��Å6ä�å�Å=âZÞ7Æ@Çhæ�ß@Þ�ÇèÞ�ÄOä�Ã�¢7�<åQâ�Þ7ç·Ã�â�Ãä�ã�Ã<Ä�Å_ÆV¢.��å©â�å�æZã�å<ä�å/ç�å�ß@å

Äw�<å\òêå�ã�Ã<Ç�ß@ÞSÈ�Ã<â�å�ÅòÞ²Çóç²å<Ä�Å�ÆEâ�Þ²ã�Ã�¢.�<åZà � çm��Å_ä�åïâ�ÞÓÿ�á��rä,��Ü�ã��=òêå�ÆMÆEô�Ä�å�ã�Ã<â�å�Ã�æ�Ã<ã6ä�ÆEãòâ�Ã
ÅC��æ�å�Å�Æ�¢.�<å�����Þ®Þ¦�/ÆEÅ_ä�ÞMÇhÞ²Ç&Ñ�ã�Æ@Ã4â�ÆEÅ�æ�å�ÄwðÍÈ�Þ²ß�åQÅo��í�ç�Æ@Þ�Ä;ä�ÞMÞ²Ç¿ÄZå�Å�Å_åÅ_Æ@Å_ä�Þ²ÇèÃ7æ�Ã<ã�Ã"Ã<ç²å�Çhå?â�Ã<ã
ä�å/â�Ã<Å®Ã<Å=âZÞ²Å�ç�ã�Æ�¢7´?Þ²Å²à � Å.ç7��Å6ä�å�Å®â�Þ"ÆEÇèæZß@Þ²ÇhÞ²ÄOä�Ã�¢.�<å>Þ²ÇF�:ì�²�Þ��=¾/	6é�ä�Ã<Ç �/��Çðâ�Þ�Æt�ZÃ<ã�Ã<Ç
âZÞ©Å�Þ�ãißEÞ�È�Ã<â�å�Å4Þ²Çõç²å<Ä�Å�ÆEâ�Þ²ã�Ã�¢.�<åZÊ/æ�å�Æ@Å4Ã<ÅMä�ã�Ã<Ä�Å�Æ�¢7´?Þ²Å4â�Þ²Å6ä�Þ�æ�ã_å<ä�å?ç²å<ß@åòÅ��<åkã�Þ²ß@Ã�ä�ÆÍÈ�Ã<ÇèÞ�ÄOä�Þ
âZÞòÅ_Æ@Çhæ�ß@Þ�Å7Æ@Çhæ�ßEÞ²ÇhÞ²ÄOä�Ã�¢7�<å�Ê?Þ#ç²å�Çhåsâ�ÆÍä�å]Ã<ÄOä�Þ�ã�ÆEå�ã�ÇhÞ²ÄOä�Þ�Ê�Ã<Å"ä�ã�Ã<Ä�Å_ÆV¢7´?Þ²Å"Åo�<å]â�å�ÇhÆ@Ä�Ã�â�Ã<Å
æ�å�ãeYp�T�/åïâ�Þèç²å�ÄOä�ã_å�ß@Þ�à�éiå�Çèå�È?Æ@Å_ä�å¬Ä�Ã�Æ@Çhæ�ß@Þ�ÇèÞ�Ä;ä�Ã�¢.��å�â�å�æ�ã�å�ä�å?ç²å�ßEå�Ý>é��xÄ�ÃöÅ_Þ7¢.��å
Ã�Ä;ä�Þ²ã_Æ@å�ã�Ê�Ã<Å7ä�ã�Ã<Ä�Å_ÆV¢m´/Þ�ÅH�x�ZÞ�òêå�ã�Ã<Ç÷ç²ß@Ã<Å�Å_Æ�í�ç²Ã<â�Ã<Å"ç�å�Çhå9ä�ã�Ã<Ä�Å�Æ�¢7´?Þ²Å"â�Þ#ç�å�ÄOä�ã_å�ß@Þ�Ê�Ä�åAí�Ä�Ã�ßøÊ
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Ë5ª�®�¬pÈ7« ÎÕ®�¨?Ï�JfÐx©�Î?ÉÊ¬
Ä�®�¬p©�È7É,���w« ª�«pª�¬p Ì�¨q« � ¨�®�¬����w«

Ô Õ � Ö Ä�Å Ø 8\·(�
Õ ÔÜÕ<Ö Ä�Å �ZÊ ×�× 8q·(�
× ÔÜÕ<Ö Ä�Å �ZÊ ×�× 8q·(�
Ø Õ � Ö Ä�Å Ø 8\·(�
� ÔÜÕ<Ö Ä�Å �ZÊ ×�× 8q·(�
Ù Õ � Ö Ä�Å Ø 8\·(�
Ú ÔÜÕ<Ö Ä�Å �ZÊ ×�× 8q·(�
� ÔÜÕ<Ö Ä�Å �ZÊ ×�× 8q·(�
Û ÔÜÕ<Ö Ä�Å �ZÊ ×�× 8q·(�
Ô´Ö ÔÜÕ<Ö Ä�Å �ZÊ ×�× 8q·(�
Ô�Ô ÔÜÕ<Ö Ä�Å �ZÊ ×�× 8q·(�
ÔÜÕ ÔÜÕ<Ö Ä�Å �ZÊ ×�× 8q·(�
Ô´× ÔÜÕ<Ö Ä�Å �ZÊ ×�× 8q·(�
Ô Ø Õ � Ö Ä�Å Ø 8\·(�

Ý�Ã��¯Þ�ßËÃ&�/à Ô�Ô�á 8�Þ²â�ÆEâ�Ã<ÅQâ�ÞòÃ�ä�ã�Ã<Å�å]æ�Ã�ã�Ã]ç·Ã<â�ÃWä�ã�Ã<Ä�Å_ÆV¢7�<å]â�å]æ�ã�å<ä�å/ç�å�ß@åsÞ�Ç³ÿ�á��rä���Ü�ã��Sà

Ã�ç·Ã���Ã�ã�Ã<ÇóÅ�Þ�Ä�â�åìÞ²ÄZô�ß@å,��Ã<â�Ã<Åkæ¯å�ã2��ÇèÃ�ä�ã�Ã<Ä�Å�Æ�¢.�<å�â�Þ*å�æ�Þ²ã�Ã�¢.��å¬â�Þ*â�Ã�â�å�Å²Ê®âZÞ*Çèå?â�åïÃ
ÇhÞ²ß�ï�å�ã�Ã<ã7å]ç7��Å6ä�åhâ�Ã]ç²å�ÇA�ZÄ�Æ@ç²Ã�¢.�<åsÞeâ�Ã]æ�ãCÑ�æ�ã�Æ@ÃWÆ@Çhæ�ß@Þ�ÇèÞ�ÄOä�Ã�¢7�<å9ä�å�ä�Ã<ß,à

Ì®Å�Å_Þ²Å>â�Ã<â�å<Å7Å�Þ�ã��<åsÞ�Ä�ç·Ã<ÇhÆ@Ä�ï�Ã<â�å�Å7Ã<åsæ�ã�å?ç²Þ�Å�Å_åhâZÞ�æ�Ã<ã6ä�Æ@ç�Æ@å�Ä�Ã<ÇèÞ�ÄOä�å9Þ�Ã�ôC��â�Ã<ão�<åsÄ�å�Å
ç7ë<ß@çm��ß@å<Å©â�Ã<Å�Ã<æZä�ÆEâw´?Þ²Å©â�Ã<Å©â�ÆÍÈ�Þ�ã�Å�Ã�Å#æ¯å�Å_Å�Æ���Æ@ßEÆ@â�Ã<âZÞ²Å>â�ÞWæ�Ã<ã6ä�Æ�¢7´?Þ²Å²à(�©Å#æ�Ã�ã_ä�Þ�Å�����ÞWÅ_Þ²ã���å
ÆEÇèæZß@Þ²ÇhÞ²ÄOä�Ã<â�Ã<Å®Þ�Çîÿ�á��rä,��Ü�ã��MÞÃ<ÅAæ�Ã<ã_ä�Þ²Å�����Þ©Å_Þ²ã���å9Æ@Çhæ�ßEÞ²ÇhÞ²ÄOä�Ã<â�Ã<Å®Þ²Çîà�Ü�ãCæ<��Ü�ã��®Å_Þ²ã���å
Ã�ão��ÆÍä�ã�Ã�â�Ã<ÅQÃsæ�Ã<ã6ä�Æ@ãiâ�ÃèÃ�Äpë<ß@ÆEÅ�Þ�âZÞ²Å_ä�Þkç�å�Ä�ôC��ÄOä�åèâ�ÞeÇhÞ²â�ÆEâ�Ã<Å7Çhå�Å6ä�ã�Ã�â�å�à

�7���Q�,� «�¤®�//���¡��¢M¨©¤Aùú�2¨4/¢õ¾Iû üM¼iû

ý æ�ã�å?ç²Þ�Å�Å_åòâZÞ"æ�Ã<ã_ä�Æ@ç�Æ@å�Ä�Ã�ÇèÞ�Ä;ä�åâZÞ�ä�Þ�ã�ÇhÆ@Ä�ÃÞmòêÞ�ä�ÆEÈ�Ã<ÇhÞ²ÄOä�Þiþ?ÿ�Ã<Æ@Å=æ�Ã<ã_ä�Þ²Å=â�å#æZã�å<ä�å/ç�å�ß@å
Å_Þ²ã��<åsÆ@Çhæ�ß@Þ�ÇèÞ�ÄOä�Ã<â�Ã�Å4Þ�Ç¿à�Ü�ãCæ<��Ü�ã��MÞ�þ;ÿ�Ã<ÆEÅ7æ�Ã<ã6ä�Þ�Å7Å�Þ�ã��<åsÆEÇèæ�ßEÞ²ÇhÞ²ÄOä�Ã�â�Ã<ÅAÞ²Ç½ÿ�á��rä,��Ü�ã��Sà
� æ�ã_Æ@ÇhÞ²Æ@ã�ÃsÞ�ä�Ã�æ�Ãèâ�Þ�Å_ä�Þ9æ�ã_å/ç�Þ²Å�Å_å*ç²å<Ä�Å�ÆEÅ_ä�ÞòÞ²ÇvÅ_Þ9Çhå/â�Þ�ßËÃ<ãQÃ�Ågòêÿ�ÄZç²Æ@å<Ä�Ã<ß@ÆEâ�Ã<â�Þ�Å"â�å�æZã�å
�
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ä�å/ç�å�ß@å�ÄZå�Çhå/âZÞ²ß@å*Ã<ç²Þ�ÆEä�å�æ�Þ²ßEå�Ý�Ã<Ä�ô<ã�Ã<Ç5�
	_	�à � í�ô�ÿ�ã�Ãq�?à Ô´× ÆEß@ÿ�Å6ä�ã�Ã*å�Çhå/âZÞ²ß@å�ÿ/ä�Æ@ßEÆV�²Ã<â�å
ç�å�Çhå���Ã<Å�Þeæ�Ã<ã�Ã]Ã]ç�å�Ä�Å6ä�ã�ÿ�¢��<åèâ�å]Çèå?â�Þ²ßEåsÆ@Ä�Å_Þ²ã_Æ@â�åsÄ�åhÝ�Ã<Ä�ô�ã�Ã<Ç*�»	�	�à
� ÇèÞ�â�Æ@â�Ã â�Þ�â�Þ²Å_Þ²Çhæ¯Þ�Äwï�åGÿZä�ÆEß@ÆV�²Ã<â�ÃïÄ�Þ�Å_ä�Þ�ç·Ã<Å_å���ÃGæ�ã_å	��Ã
�ZÆ@ß@ÆEâ�Ã<â�Þ�âZÞ�æ�Þ²ã_â�ÃGâ�Þ

æ�Ã<ç²å<ä�Þ²Å#Þ�Çñòêÿ�Ä�¢��<å�â�Ã�ä�Ã��ZÃ�â�ÞWä�ã�Ã<Ä�Å_ÇèÆEÅ�Å��<å�à ý Ã�ä�ã�Ã<Å�å�å/ç²Ã<Å�ÆEå�Ä�Ã<â�å�æ¯Þ�ß@åÒà�Ü�Þuæxá�H�������
òêå<ã�Ä�Þ�ç²Þ©åeä�Þ�Çèæ�åòÇYðEÄ�Æ@Çhå#æ�Ã<ã�ÃòÅ_Þ�Ã<ßÍä�Þ²ã�Ã<ãMÃòä�Ã
��Þ²ßËÃeâ�Þ>ã�å<ä�Þ·Ã<ÇhÞ²ÄOä�åkæ�Ã�ã�ÃkÇ é�ßEä�Æ@æ�ßEå�Å�°éiÅ²à
Ì®Å_Å�Þ#ä�Þ�Çèæ�å��#â�ÆEã�Þ�ä�Ã<ÇhÞ²ÄOä�Þ�æZã�å�æ�å�ã�ç�Æ@å�Ä�Ã<ß�Ö9ä�Ã��ZÃWâ�Þ#æ�Þ²ã�â�ÃWç·Ã<ÿ�Å�Ã<â�Ãsæ�Þ²ß@å9æ�ã�å?ç²Þ�â�Æ@ÇhÞ²ÄOä�å
âZÞ$à�Ü�Þuæxá�HQàð->å Çèå?â�Þ�ß@å�ÿZä�Æ@ßEÆV�·Ã�â�å�Þ�Ç �Aÿ�Ã<Äx�c� Û �,Ê>ÿ�Ç�Ã�æ�Þ²ã_â�Ã�å?ç²å�ã_ã�Þ¬þ;ÿ�Ã<ÄZâ�å¦ÿ�Ç�Ã
Ç9ÿ�â�Ã<Äw¢²ÃöÄ�Ã�ä�Ã
��Þ²ßËÃ�â�Þ*ã_å<ä�Þ²Ã<ÇhÞ²ÄOä�å���ã�Þ²Ã<ß@Æ��·Ã<â�Ã�â�ÿZã�Ã<ÄOä�Þ*Ã�ä�ã�Ã<Ä�Å_ÇèÆEÅ�Å���åöâ�Þ*ÿZÇóY�ÿT�/å
âZÞGç��²ß@ÿZßËÃ<Å�â�Þ�Ä;ä�ã�å âZå(ÇhÞ²Å_Çèå æ�Ã<ç�å<ä�Þ�àvéiå�Ä�Å_Æ@â�Þ�ã�Þ�þ;ÿ�Þ åÉÞSÈ�Þ�Ä;ä�å â�Þ à�Ü�Þuæxá�H å?ç²å�ã_ã�Þ
Ã�ß@Þ·Ã�ä�å�ã_ÆËÃ<ÇhÞ²ÄOä�Þòâ�Þ�Ä;ä�ã�å�â�å�ÆEÄOä�Þ²ã6È�Ã<ß@å�������
�WÊ�å<Ä�â�Þ���Wå*ä�Þ�Çèæ�å*â�ÞWä�ã�Ã<ÄZÅ�ÇhÆ@Å�Å��<å*â�Þ
ÿZÇ�æ�Ã<ç²å�ä�Þ�Þ �!�èÃ�ä�Ã��ZÃ�â�Þhä�ã�Ã<Ä�Å�ÇhÆ@Å_Å��<å�â�Þèæ�Ã<ç�å<ä�Þ�Å²à#"�å<ã_ä�Ã�Ä;ä�å�Ê=Ã�æ�ã_å	��Ã
��ÆEß@ÆEâ�Ã<â�Þsâ�Þ
æ�Þ²ã_â�ÃWâ�Þ�æ�Ã<ç²å<ä�Þ²Å%$���â�Ã<â�ÃWæ¯å�ã&$'�()�.&*�Wà � í�ô�ÿ�ã�Ã*�?à Ô Ø Çèå�Å6ä�ã�Ã9åWô�ãoë
í�ç²å+$ÁÈ�Þ�ã�Å_ÿ�Å
�Wà

 10  20 30 40  50 60  70 80 90 100
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Packet transmission rate (1/s)

0.ÆEô�ÿ�ã�Ã5�/à Ô Ø á "®ã�å	��Ã
��Æ@ßEÆ@â�Ã�â�Þ�â�Þ,"�Þ�ã�â�Ã]Þ²ÇEòêÿ�Äw¢���åèâ�ÃWä�Ã��ZÃhâ�Þ#ä�ã�Ã<Ä�Å_ÇèÆEÅ�Å��<å�à

0�å�ã�Ã<ÇxÞ²Å�ç�å�ßVïZÆ@â�å�Å Ù æ�å�ÄOä�å�Å�â�Ã©ç�ÿ�ã_È�Ã©æ�Ã�ã�ÃÅ_Þ7â�ÞSä�Þ²ã_ÇèÆEÄ�Ã<ãÑå�Å.æ�Ã<ã�-<ÇhÞ�ä�ã�å�ÅÑâ�å�Çhå?â�Þ²ßEå�Ê
åòä�Ã<ÇèÃ<ÄwïZåkâ�Ãkæ¯å�æZÿ�ßËÃ�¢.�<å,�â�Þ Ô´Ö�Ö Æ@Ä�â�ÆÍÈxð@â�ÿ�å<ÅAÞå9Ä�é�ÇhÞ²ã_å9â�Þô�Þ²ã�Ã�¢7´?Þ²Å4ÿZä�ÆEß@ÆV�²Ã<â�å#ç�å�Çèå
ç�ã�ÆÍä��²ã_Æ@å�â�Þ]ä�Þ�ã�ÇhÆ@Ä�Ã
¢��<å/�hÆ@ô�ÿ�Ã<ß=Ã Ô´Ö àhÌ®Å�Å_Þ²ÅkÈ�Ã<ßEå�ã�Þ�Å=òêå�ã�Ã<Çpâ�Þ�ä�Þ²ã_ÇèÆEÄ�Ã<â�å�ÅòÃ<æuÑ�Å�È
ë<ã_Æ@å�Å
ä�Þ²Å6ä�Þ²Åèç²å�Ç â�ÆtòêÞ²ã_Þ²ÄOä�Þ�Åhä�Ã<Ç�Ã�Äwï�å�Åhâ�Þ�æ¯å�æZÿ�ßËÃ�¢m´/Þ�Å]Þöô�Þ�ã�Ã�¢m´/Þ�Å²à Ý�Ã<Æ@ÅsÈ�Ã<ß@å<ã�Þ²Å5òêå�ã_Ä�Þ²ç�Þ²Ç
ã_Þ²Å_ÿ�ßEä�Ã<â�å�Åsç�å�Ç ÿ�Ç0�¯å�Ç ô�ã�Ã<ÿ âZÞ�æZã�Þ²ç�Æ@Å��<å�à � òêÿ�Ä�¢��<å å	�xô_ÞSä�ÆEÈ<å1��ÃìâZÆ�òêÞ²ã_Þ²Äw¢²ÃïÞ²ÄOä�ã_Þ
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Ã�æ�ã�å	��Ã
��Æ@ßEÆ@â�Ã�â�Þ]â�Þ*æ�Þ²ã�â�Ã¬å	�Zä�ÆEâ�Ã�Þ*Ãöæ�ã�å
��Ã
��ÆEß@Æ@â�Ã<â�Þ]â�Þ*æ�Þ²ã_â�Ã¬â�Þ²Å_Þ�ô�Ã<â�ÃZÊ®å�ÿ�Å_Þ�ô�ÃZÊ®å�Å
æ�Ã<ã�-<ÇhÞ�ä�ã�å�ÅQâ�åhæ�ã_å<ä�å?ç²å�ßEå]Å��<åèÞ¦�?ä�ã�Ã�ð@â�å<ÅÃ�æ�ã�å.�/Æ@ÇèÃ<Ä�â�å��
Å�Þeåhô�ã�ë�í�ç²åhâ�Ã&í�ô�ÿ�ã�ÃY�/à Ô Ø à ý Å
ã_Þ²Å_ÿ�ßEä�Ã<â�å�ÅhÅ��<å�Ã<æ�ã_Þ²Å�Þ�ÄOä�Ã<â�å<Å�Ä�Ãïä�Ã
��Þ²ß@Ã$�?à ÔÜÕ à ý Þ�ã�ã�åGÞ²Ä�ç�å�ÄOä�ã�Ã<â�å�æ�Ã<ã�ÃGÃ Å_å�Ç�Ãìâ�Ã<Å
âZÆ�òêÞ²ã_Þ²Äw¢²Ã<ÅQÞ²ÄOä�ã_Þ9Ã�Å"æ�ã�å	��Ã
��Æ@ßEÆ@â�Ã�â�Þ²Å7âZÞ²Å�Þ�ô�Ã<â�Ã<Å>Þeå	�Zä�Æ@â�Ã<Å�òêå<Æ�â�Þ Ö Ê Ö�Ö�Ù à

Ä�®�¬p©�È7É,���w« Äº¬54Õ¬76 158 Èm¨xÇf�:9
;�< �>= < � Ø Õ Ê × Ø
; Ó �>= Ó � Ù�Ö Ê ÔÜÕ
; ¼��>=J¼?� Ø Õ/Ô Ê Ù�×
;A@ �>= @ � × Ø�Ø Ê ÛZÔ
;CB �>= B � Ø;Ú�Ú Ê × �
;CD �>= D � ×�Û Ú Ê Ú Õ
;FE �>= E � Ô Ø Ê ×ZÔ
;CG �>= G � Ô�H<Ù Ê Ù�×
;CI �>= I � Õ<Ö Ê Ú Ù
;�<KJ �>= <KJ � �ZÊ Ø ×
;�<A< �>= <A< � Ô�Ô Ø Ê Û�Ö
;�< Ó �>= < Ó � ×�× �ZÊ H	H
;�< ¼L�>= < ¼?� Ø;Ú�Ø Ê Ô´Û
;�<M@ �>= <M@ � Ù �ZÊ Ö�×

Ý�Ã
��Þ²ßËÃ H à ÔÜÕ/á Ý.ÃONZÃ<Å>æ�Ã<ã�Ãså�ÅQÞ�È�Þ�ÄOä�å�Å>â�åhæ�ã�å<ä�å/ç�å�ß@å9â�Þ F Ü�Þuæxá�H(å	�Zä�Æ@â�Ã<Å"æ�Þ²ßEå �QP à

RQä�Æ@ßEÆTS²Ã<Ä�â�åöÃ<ÅWä�ÃONZÃ<Åsâ�Ãöä�Ã
��Þ²ß@Ã H à ÔÜÕ Þ�Ã<Åsæ�ã_å	��Ã
�ZÆ@ß@ÆEâ�Ã<â�Þ�ÅkÞ�Ç Þ�Å_ä�Ã�â�åìÞ²Å_ä�Ã<ç²ÆEå�Äpë<ã_Æ@å
ç²Ã<ß@ç�ÿ�ßËÃ�â�Ã<Åòæ¯Þ�ß@åöÝ�Ã<Ä�ô<ã�Ã<ÇLU
	_	�Ê2å¬ÇèÞ�Å�Çhåöç�ã�ÆEä��²ã_Æ@å�â�Þ�æ�Ã�ã_ä�ÆWV��<å�â�Ã�Å_Þ.V.�<å Ø à × à Ø æ¯å?â�ÞèÅ�Þ²ã
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��Þ²ß@Ã H à Ô·× à
� Åeä�Ã<ã�Þ¦ò�Ã<Åeâ�å�æ�ã�å�ä�å?ç²å�ßEå�ã�Þ²ß@Ã<ç²ÆEå�Ä�Ã<â�Ã<Å=Ö<Å#ä�ã�Ã<Ä�Å_ÆTV7´?Þ²Å ;A@ Ê ;CB Ê ;CD Ê ;FE Ê ;�< Ó Þ ;�< ¼kâ�Þ�È<Þ²Ç
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=ZY;&`[^]>ÇèÃ<ÆEå�ã²Ê;Þ²ÄZþ?ÿ�Ã<ÄOä�åhÃ<þ;ÿ�Þ²ß@Ã<Å7ã_Þ²ßËÃ�ç²Æ@å<Ä�Ã<â�Ã<Å�Ö<Å7â�Þ�Ç�Ã�Æ@Å4ä�ã�Ã<ÄZÅ�ÆTVm´/Þ�Å²Ê/ç²å�Ç÷ÿ�Ç æZã�å?â�ÿZä�å
ÇhÞ²ÄZå�ã²Ê/æ¯å?â�Þ²ÇõÅ_Þ²ã7ÆEÇèæ�ßEÞ²ÇhÞ²ÄOä�Ã�â�Ã<ÅAÞ²Çî¾x¹xà�Ì®Å�Å�ÃL�#Ã9æ�ã_Æ@ÇhÞ²Æ@ã�Ãòæ�Ã<ã_ä�ÆTV���åWÃ9Å_Þ²ãQÃ·È�Ã<ß@Æ@Ã<â�Ã
Þ�Ç ã�Þ�ßËÃ
V.�<åhÃ<å]ç²ÿ�Å6ä�åhâ�ÞeÆ@Çhæ�ß@Þ�ÇèÞ�ÄOä�Ã
V.�<åWÞ²Ç ·g¹xà



Â��EDhÆ,a�b3c�bÕÎ	bedKb¥ÌgfhÅhb)iecja�b)dMf\ÌkfGF Ü�Þuæxá�HI�ml a l J �Xl a�fxÌgf�Ë¤Ä9K È.f � L b 2�%

npo f^i)cjb q l dKb3a
= < &r[ < Ô Ê H�Õ
= Ó &r[ Ó × Ê ÖsH
=J¼=&r[J¼ H Ê Õ�Õ
= @ &r[ @ Û Ú Ê Ù/Ô
= B &r[ B Ô Ø Ê ×/Ô
= D &r[ D Õ Ú Ê Ú H
= E &r[ E Ú Ö Ê ×�Õ
= G &r[ G Ö Ê Õ<Ö
= I &r[ I Ô Ê Ô Ú
= <KJ &r[ <KJ Ö Ê Ô Ú
= <A< &r[ <A< Ô Ê$���
= < Ó &r[ < Ó � Ö Ê Õ?Ô
= < ¼=&r[ < ¼ Ô·× Ê Ù<Ö
= <M@ &r[ <M@ × Ê Ù Ú

Ý�Ã
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áOv<�¦ãHÿS�QÝßä�âzà#ÞÃ<åkã_Þ²Å6ä�Ã
��Þ²ßEÞ²ç²ÆEÇèÞ�ÄOä�åòâ�Ãkç�å�Ä�Þ�N5�<åkâ�åkä�Þ²ã_ÇèÆEÄ�Ã<ß�Ç&Ñ´È�Þ²ßîç�å�ÇõÃòÄZåÜÈ�ÃòÞ²Å_ä�Ã
V���å
��Ã<Å�Þ�à�	
Å�Å_å�ÆEÄ�â�ÆEç·Ã�þ;ÿ�Þèå�ç²å<Çèæ�å�ã_ä�Ã<ÇhÞ²ÄOä�å�â�å�Çhå/â�Þ�ß@å�Ã<æZã�å�N/Æ@ÇèÃ�å�ÇhÞ²ç²Ã<Ä�Æ@Å_Çèå�ã_Þ·Ã<ß®â�Þ
æZã�å<ä�å/ç�å�ß@å�ÅAâ�Þ�ç�å�ÄOä�ã_å�ß@Þâ�Þ2à�Ü�Þuæxá�H Þ�Ä�ç²å�ÄOä�ã�Ã<â�å<Å7Þ²Ç÷â�ÆEÈ<Þ²ã_Å�Ã<Å"ÆEÇèæ�ßEÞ²ÇhÞ²ÄOä�ÃuV7´?Þ²ÅMâ�Þ�ã_Þ²â�Þ�Å
� Ý>8�Å�Þ�Ç í�å�à

�7���Q�Kw x£÷�¤Mª6��¤M�¡ M¢õ£©¤ «�¤®�?Z���¯ A¢zy��?�¡¢MªC{©��£©¤

ÝÑÞ²Ä�âZåhÞ�Ç÷È?ÆEÅ_ä�ÃWå<Å7ã�Þ�Å�ÿ�ßÍä�Ã<â�å<Å�òêå�ã�ÄZÞ²ç²ÆEâ�å�Å7æ�Þ²ß@Ã<ÅºòêÞ�ã�ã�Ã<ÇèÞ�ÄOä�Ã<Å�¾�ö/ÄZå�æ�ÅCö?ÅQÞ � ì/ÝQÌMë �
Çhå�Å6ä�ã�Ã�â�å�ÅïÄ�Ã<Å¬ä�Ã
��Þ²ßËÃ�Åïç²å�ÄOä�ÆEâ�Ã<ÅïÄ�Ã Å_Þ.V���å H à × à Õ ÊWÃ æ�Ã�ã_ä�ÆWV��<å æZã�å�æ�å�Å_ä�Ã|�(Ã·È�Ã<ßEÆËÃ<â�Ã/à
ì2ÞSÈ<Ã�Ä�â�åuU»Å�Þ©Þ�Çõç²å�ÄOä�Ã/Ê/æ�å�ãAÞ�N/Þ²Çhæ�ß@åZÊ?ÿZÇ÷ç�ÿ�Å_ä�å9â�Þ1ë<ã�Þ²ÃkÞ�Å�æ�Þ²ç²Ætí�ç·Ã�â�åWæ�Þ²ß@åòæ�ã_å�ô_Þ�ä�Æ@Å_ä�Ãkâ�Þ
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å<ÅÃ�ä�ã�Ã�Å�å�ÅQÃ<Å_Å�å?ç²Æ@Ã<â�å�ÅQÅ�Ã�ä�Æ@Å�ò�Ã
S²Þ�Ç Ã<Å"ä�ÃONZÃ<ÅQç·Ã<ßEç²ÿ�ß@Ã<â�Ã<Å"æ�Þ²ßEå �QP à
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ä�Æ@ç�Æ@å�Ä�Ã�ÇèÞ�Ä;ä�åïæ¯å?â�Þ�ã�Þ²Ç Å_Þ²ã]Æ@Çhæ�ßEÞ²ÇhÞ²ÄOä�Ã<â�Ã<ÅWÞ²Ç ��¹ ÿZä�Æ@ßEÆTS·Ã�Ä�â�åuU»Å�Þ\ÿ¦äåÜ�Þuæ?Ü�ãCæ â��¦èßè ÿWå<ÿ
":ìg�©Å�ÊOÞ�N/Æ@Å6ä�Þ²Çqç·Ã�ã�Ã<çSä�Þ²ãCð@Å6ä�Æ@ç²Ã<ÅÑÞ²Å�æ�Þ²çmð�í�ç²Ã<Å=æ�Ã�ã�Ãç²Ã<â�Ã©æZã�å?ç²Þ²Å_Å�å#â�Þ4Æ@Çhæ�ß@Þ�ÇèÞ�ÄOä�Ã
V.�<å�àkR>ä�Æ�U
ßEÆTS²Ã<Ä�â�å$ÿ¦äåÜ�Þuæ?Ü�ãCæ â��¦èßè ÿSÊAÃ<ÅWä�ã�Ã<Ä�Å_ÆTV.~?Þ²Åsæ�å�Å_Å�ÿ�ÆEã��<åïÿ�Ç â�Þ²Å_Þ²Çhæ¯Þ�Äwï�å Ç�Ã<ÆEÅWÅ�ÆEô�Ä�Ætí�ç·Ã�ä�ÆEÈ<å�Ê
Þ�ÄOä�ã�ÞSä�Ã<ÄOä�å�ÊMÅ�Þ²ÿ ç�ÿ�Å_ä�åïÅ�Þ�ã�ëïÇ�Ã�Æ@å�ã�à�"Ñå�ãWå�ÿZä�ã�å¬ß@Ã<â�å�Ê�ÿZä�ÆEß@ÆWS·Ã<Ä�âZå_":ìg�9Ê.å¬âZÞ²Å�Þ�Çèæ�Þ²Ä�ï�å
Å_Þ²ãoë¬ÇèÞ�Ä�å�ã9þ;ÿ�Þ�åïÞ²Ä�ç�å�ÄOä�ã�Ã�â�åïÄ�å¬æ�ã_å�ô_Þ�ä�åïÞ²Çóÿ¦ä¡Ü�Þuæ?Ü�ãCæhâ��¦èßè ÿSÊ®Ã<æ�Þ²Å�Ã<ãWâ�Þ*Ã<Æ@Ä�â�Ã�Þ²Å6ä�Ã<ã
âZÞ²ÄOä�ã_åöâ�ÃÓò�Ã<Æ�NZÃ�ç·Ã�ß@ç²ÿZßËÃ<â�Ã*æ�Þ²ßEå �QP Þ]Ý�Ã<Ä�ô�ã�Ã<ÇLU
	�	�à ý ÿ/ä�ã�Ã�È�Ã<ÄOä�Ã<ô<Þ²ÇñÞ�Ç�ÿ�Çñæ�ã_å�ô_Þ�ä�å
":ìg���òå�ç�ÿ�Å_ä�å�à>8öÃ<Å�Ê�ä�Ã<ßEÈ<Þ.SWÃ]ÇèÃ<Æ@å�ã7È�Ã<ÄOä�Ã<ô�Þ²ÇtâZÞ²Å_ä�Þ9ä�ÆEæ¯å]â�Þkæ�ã�å�ô_Þ�ä�åèÅ�Þ�ô�Ã�Ãèæ�å�Å_Å�ÆT�ZÆ�U
ßEÆ@â�Ã�â�Þ#â�Þeã�Þ�æ�ã�å�ô<ã�Ã<ÇèÃ
V���åsÅ�Þ²ÇtÄZÞ²ç²Þ�Å�Å_Æ@â�Ã<âZÞ9â�Þeÿ�ÇèÃsÄ�å´È<Ã]ã�å?â�Ã<â�Ã]âZÞ�ò�Ã
�Zã�Æ@ç²Ã
V���å�ÊZç�å�Çèå
Ã�ç²å�ÄOä�Þ�ç²ÞòÞ²Ç ÿZÇ æ�ã�å�ô_Þ�ä�åhÿZä�Æ@ß@ÆWS·Ã<ÄZâ�å � ¾?	6é©à

�7���Q�»� x ¨�Aª����?�b£©¢B���2�?�fù��9�2¨�{©¢ £¤ú«�¤®�//���¡ M¢zy��?�¡¢MªC{©��£¤

� í�ô<ÿ�ã�Ã H à Ô�H ç�å�Çhæ�Ã<ã�Ãkåsâ�Þ²Å_Þ²Çhæ¯Þ�Äwï�å]â�åsæ�ã_å<ä�å?ç²å�ßEå9â�Þ�à�Ü�Þuæxá�H ä�å<ä�Ã<ß@ÇhÞ²ÄOä�ÞÆ@Çhæ�ß@Þ}U
ÇhÞ²ÄOä�Ã<â�åsÞ²Ç¿ÿ�á��rä,��Ü�ã��SÊ�Þ�Çñÿ¦äåÜ�Þuæ?Ü�ãCæÓâ��¦èßè ÿ4Þ#Þ²Ç!"�ìg�©Å,� � ì?ÝQÌAë � �iç�å�Ç åsâZÞ²Å�Þ�Çèæ�Þ²Ä�ï�å
â�Ã�æ�Ã�ã_ä�ÆWV��<å���¹! ,¾x¹ Þ�Å�ç�å�ßVï�ÆEâ�ÃZà�".Ã�ã�Ã�Æ@Å�Å_å�Êfâ�ÿ�Ã<ÅeÆEÇèæ�ßEÞ²ÇhÞ²ÄOä�ÃuV.~?Þ²Å#â�Ã�æ�Ã<ã6ä�ÆWV��<å�Þ²Å_ç²åuU
ß�ï�Æ@â�Ã*òêå�ã�Ã<Çvã�Þ²Ã<ß@ÆWS·Ã<â�Ã�Å á Ãhæ�ã�ÆEÇèÞ�Æ@ã�Ã/Ê�ÿ�Å�Ã<ÄZâ�å�æ�Ã<ã6ä�Þ9â�Ã<Åä�ã�Ã<Ä�Å_ÆTV�~/Þ�Å©Æ@Çhæ�ßEÞ²ÇhÞ²ÄOä�Ã<â�Ã<ÅQÞ²Ç
":ìg�©Å��,Ã<þ;ÿ�Þ�ßËÃ<ÅsâZÞ²Å�ÆEô�Ä�Ã<â�Ã<Åsæ�Ã<ã�ÃDà�Ü�ãCæ<��Ü�ã����kÞ�æ�Ã<ã6ä�Þ�ÆEÇèæ�ßEÞ²ÇhÞ²ÄOä�Ã�â�ÃöÞ²Ç ÿ�á��rä,��Ü�ã��Sà �
Å_Þ²ô�ÿZÄ�â�ÃZÊ2ÿ�Å�Ã<Ä�â�å�æ�Ã<ã_ä�ÞWâ�Ã<Å�ä�ã�Ã<Ä�Å_ÆTV�~/Þ�Å©Æ@Çhæ�ßEÞ²ÇhÞ²ÄOä�Ã<â�Ã<Å©Þ�Çêÿ¦äåÜ�Þuæ?Ü�ãCæÁâ��¦èßè ÿÞWæ�Ã�ã_ä�Þ9Þ²Ç
ÿ�á��rä���Ü�ã��Sà ý æ�Ã�ã�-<ÇhÞ�ä�ã�å*â�ÞsâZÞ²Å�Þ�Çèæ�Þ²Ä�ï�å�ÿZä�ÆEß@ÆTS²Ã<â�åèæ�Ã<ã�Ãèç²å�Çhæ�Ã<ã�Ã<ã©Þ�Å�Å�Ã�ÅòÆEÇèæZß@Þ²ÇhÞ²ÄOä�ÃOU
V�~/Þ�Å%�kÃsæ�ã_å	��Ã
�ZÆ@ß@ÆEâ�Ã<â�Þ©â�Þeæ¯Þ�ã�â�ÃsÞ²ÇEòêÿ�ÄZV���åèâ�ÃWä�ÃONZÃhâ�Þ#ä�ã�Ã<Ä�Å_ÇèÆEÅ�Å��<å�à
"Ñå/â�Þ}U
Å_Þ4å	�ZÅ�Þ²ã6È�Ã<ãfþ?ÿZÞ4Ã"æ�ã_å	��Ã
�ZÆ@ß@ÆEâ�Ã<â�Þ.â�ÞMæ¯Þ�ã�â�Ã"Ä�ÃQÆ@Çhæ�ß@Þ�ÇèÞ�ÄOä�Ã
V.�<å7ÿZä�Æ@ß@ÆWS·Ã<ÄZâ�å(ÿ¦äåÜ�Þ��
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V.~?Þ²Å�à
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ÿZÇ ètÜ
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þ;ÿ�Þ�Þ²Å6ä?´GæZã�å�ÄOä�ÃGÃGã_Þ²ç²Þ��¯Þ�ã�â�Ã�â�å�ÅèÃ�ä�ã�Ã´È
�²Å*âZåGÅ_Æ@Ä�Ã<ß&ãt§.Î^ÆSR��
äeÎs�
Ç6°�Ç�§O®CÆ��sÎ^§OÇ¸à ý Å�ÆEÄ�Ã<ß
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Å_Æ@Ä�Ã�Æ@Å�âZÞ¬Å�Ã
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Start

podemandar_roteador

mag_roteador_sdu

msg_roteador_cod

possoenviar_DP

possoenviar_RP

possoenviar_NPfonte

possoenviar_ACK

msg_enviarDP_cod

habilita

esc_leit

armazenar

dado_armaz

cont_end

msg_entidade_sdu

msg_enviarACK_cod

msg_enviarNPfonte_cod

msg_enviarRP_cod
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Reset Clock

ç�Æ@ô�ÿ�ã�Ã H à Ô Ú á �©ÞSä�Ã<ßWË�Ã<ÇhÞ²ÄOä�å©â�Ã©ä�ã�Ã<Ä�Å�ÆWV��<åâ�Þ"ã�Þ�ç²Þ���Æ@ÇhÞ²ÄOä�å©â�Þ7ÇhÞ²Ä�Å�Ã<ô�Þ²Çqæ�Þ²ß@å©ã�å<ä�Þ·Ã<â�å<ã²à

� æ)��Åhå�ã_Þ²ç�Þ.��ÆEÇèÞ�Ä;ä�åGâ�ÃGÇhÞ²Ä�Å�Ã<ô�Þ²Ç�Ê7Ãïä�ã�Ã<Ä�Å_ÆTV���åGÆEÄ�Æ@ç�ÆËÃïåGæZã�å?ç²Þ²âZÆ@ÇhÞ²ÄOä�å â�Þ�Ã<Ät´OU
ßEÆ@Å_ÞhâZåöæ�Ã<ç�å<ä�Þ�à�"Mã_Æ@ÇhÞ²ÆEã�Ã<ÇhÞ²ÄOä�Þ�Ê2È�Þ²ã_ÆWÃ�ç²ÃOU
Å_Þèå�ä�ÆEæ¯å�â�Ã�ÇhÞ²ÄZÅ�Ã<ô�Þ�Ç�à��©Þ*Ã<ç�å�ã�âZåöç²å<Çmå
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Ü a l im¡ �KÝ	Þ b�¢kf n i og� b�¢gfïK�àmá0â`f^dMb�Ô�btcjf l ¢gb3a

� Ã�ô�ÿ�ã�Ã H à Ôjè Æ@ßEÿ�Å_ä�ã�Ã]ç²å�Ç â�Þ�ä�Ã<ßTË�Þ�Å©Ã]ä�ã�Ã<Ä�Å�ÆWV��<åhã�Þ�Å�æ�å�Ä�Å�´´È<Þ²ßÑæ¯Þ�ß@åhÞ²ÄOÈ?Æ@åèâ�ÞkÇhÞ²ÄZÅ�ÃOU
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ÄZåÜÈ�Ã<ÇhÞ²ÄOä�Þ<Ê2Ã*ÆEÄ�Å�Þ�ã�V���å*â�å�Å�Å_Æ@Ä�Ã�Æ@Å©âZÞ Å�®Ä�
Ç}®�Êrª�³T§jª�NòÞ�Ç�Æ?ÅjÆ�®�àeÌMÅ6ä�Þ�Å#Å�Æ@Ä�Ã<Æ@Åç²å�ÇèÃ<Ä�â�Ã�ã��<å*å
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� å�æ¯Þ�ã�Ã
V.�<å©Å_ÞiÆEÄ�Æ@ç�ÆËÃ"Ãæ�Ã<ã_ä�Æ@ãfâ�å�Å_Æ@Ä�Ã<ßOâZÞQÅ�®«�
Ç�®Â¿�Ã
S�Þ²Ä�â�å©ç²å�ÇÁþ;ÿ�ÞiÃ>ä�ã�Ã<Ä�Å_ÆTV���å©Æ@ÄZâ�Æ@þ;ÿ�Þ



ºÊÉ �¼» a�b3c�b�½	bedKb¾¤�Ô�K �h¤ ½
c ��o f#Ô�f^d �MlZ� dKf�KxJmd�c � ½ l ¡�c 23é

msg_enviar_sdu

podemandar_integrado

mag_integrado_sdu

msg_integrado_cod

Reset Clock Start

ENVIA MSG

possoenviar

msg_enviar_cod
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¤+c�a l ¡.b Î�a�f?ÏÊðÑÐ^ik½ �Kl Ò�a�f l
Ü a l ik¡ �KÝ	Þ b Ü btc l d ¢kf�beâ`fÂa ltÝ	Þ b ß¼ß Ó

Ô H/Ô Ä�Å Ô´Û Ê Ú ï���S Ø Ê H/Ô´Ö
Õ H/Ô Ä�Å Ô´Û Ê Ú ï���S Ø Ê H/Ô´Ö
× ×<×�Ö Ä�Å × ï��QS Ô Ê Ù�Ù	è
Ø Õ/Ô Ä�Å Ø;Ú Ê Ù ï���S Ö Ê ×�×ZÔ
H Õ/Ô Ä�Å Ø;Ú Ê Ù ï���S Ö Ê ×�×ZÔ
Ù H Ä�Å Õ<Ö�Ö ï��QS Ö Ê ÖZÔ�H
Ú H/Ô Ä�Å Ô´Û Ê Ú ï���S Ø Ê H/Ô´Ö
è H/Ô Ä�Å Ô´Û Ê Ú ï���S Ø Ê H/Ô´Ö
Û H Ä�Å Õ<Ö�Ö ï��QS Ö Ê ÖZÔ�H
Ô´Ö H Ä�Å Õ<Ö�Ö ï��QS Ö Ê ÖZÔ�H
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Ô ×�Ö�Ö Ä�Å × Ê × ï���S
Õ ×�Ö�Ö Ä�Å × Ê × ï���S
× Ô Ú H<Ö Ä�Å Ö Ê H Ú ï���S
Ø ÔÜÕ<Ö Ä�Å è Ê × ï���S
H ÔÜÕ<Ö Ä�Å è Ê × ï���S
Ù Ú Ä�Å Ô Ø Õ Ê è ï��QS
Ú ×�Ö�Ö Ä�Å × Ê × ï���S
è ×�Ö�Ö Ä�Å × Ê × ï���S
Û Ú Ä�Å Ô Ø Õ Ê è ï��QS
Ô´Ö Ú Ä�Å Ô Ø Õ Ê è ï��QS

Ý�Ã
��Þ²ß@Ã H à ÔjH/á ï�Þ²âZÆ@â�Ã<ÅQâ�ÞòÃ�ä�ã�Ã<Å_å]æ�Ã<ã�Ãsç²Ã<â�Ãsä�ã�Ã�Ä�Å�ÆWV��<å]â�å]æ�ã_å<ä�å?ç²å�ßEåsÞ²Çô"*Ög�9à

�7�Mw>�»� «�¤®�//���¡��¢M¨©¤Aùú�2¨4/¢õ¾Iû üM¼iû

ý æ�ã�å?ç²Þ�Å�Å_åòâZÞ"æ�Ã<ã_ä�Æ@ç�Æ@å�Ä�Ã�ÇèÞ�Ä;ä�åâZÞ�ä�Þ�ã�ÇhÆ@Ä�ÃÞ�¿êÞ�ä�ÆEÈ�Ã<ÇhÞ²ÄOä�Þiþ?ÿ�Ã<Æ@Å=æ�Ã<ã_ä�Þ²Å=â�å#æZã�å<ä�å/ç�å�ß@å
Å_Þ²ã��<åsÆ@Çhæ�ß@Þ�ÇèÞ�ÄOä�Ã<â�Ã�Å4Þ�Ç © �
Ç�Î
Ï¨�
Ç�ÆMÞ�þ;ÿ�Ã<ÆEÅ7æ�Ã<ã6ä�Þ�Å7Å�Þ�ã��<åsÆEÇèæ�ßEÞ²ÇhÞ²ÄOä�Ã�â�Ã<ÅAÞ²ÇôÅj§Cñ}®>Ï¨�
Ç�ÆSà
� æ�ã_Æ@ÇhÞ²Æ@ã�ÃsÞ�ä�Ã�æ�Ãèâ�Þ�Å_ä�Þ9æ�ã_å/ç�Þ²Å�Å_å*ç²å<Ä�Å�ÆEÅ_ä�ÞòÞ²ÇvÅ_Þ9Çhå/â�Þ�ßËÃ<ãQÃ�ÅQ¿êÿ�ÄZç²Æ@å<Ä�Ã<ß@ÆEâ�Ã<â�Þ�Å"â�å�æZã�åuU
ä�å/ç�å�ß@å�ÄZå�Çhå/âZÞ²ß@å*Ã<ç²Þ�ÆEä�å�æ�Þ²ßEå�Ý�Ã<Ä�ô<ã�Ã<ÇLUAÓ�Ó�à � Ã�ô�ÿ�ã�Ã H à Ô´Û ÆEß@ÿ�Å6ä�ã�Ã*å�Çhå/âZÞ²ß@å�ÿ/ä�Æ@ßEÆTS²Ã<â�å
ç�å�Çhå���Ã<Å�Þeæ�Ã<ã�Ã]Ã]ç�å�Ä�Å6ä�ã�ÿ5V��<åèâ�å]Çèå?â�Þ²ßEåsÆ@Ä�Å_Þ²ã_Æ@â�åsÄ�åhÝ�Ã<Ä�ô�ã�Ã<Ç+UÄÓ�Ó�à
� Ã<Ät´<ßEÆ@Å�Þ�â�Þ�â�Þ²Å_Þ²Çhæ¯Þ�ÄZË�å Å�Þ�ã�´X¿êå?ç·Ã�â�ÃGÄ�åGä�Þ²Çhæ�å�â�Þ�æ�ã�å?ç²Þ�Å�Å�Ã�ÇèÞ�Ä;ä�å ôOÃ<Å6ä�å�ç�å�Ç

ç²Ã<â�Ã*æ�Ã�ç²å<ä�ÞWÞ²Çpÿ�Ç ã_å<ä�Þ²Ã<â�å�ã©Ã�ä�ÆÍÈ�å*ç�å�Çèå�ÿZÇ�Ã ¿êÿZÄZV��<å�âZå�Ä^¸ZÇèÞ�ã�å�â�ÞWã_Þ²ç�Þ²æZä�å�ã�Þ�Åòæ�å�ã
ô<ã�ÿ�æ�å�RsU^³¯®>�«ª��OÅ�®�à`"�Ã<ã�ÃWÃ�ç?Ë�Ã<ã4Ãkã�Þ�ßËÃ
V.�<å9Þ�ÄOä�ã�ÞÞ²Å6ä�Ã<Å4â�ÿ�Ã<Å4ÇèÞ�â�Æ@â�Ã�Å²Ê;ç²å�ÄZÅ�Æ@âZÞ²ã�Þå9ÄÂ¸�ÇhÞ²ã_å
âZÞòæ�Ã<ç²å<ä�Þ²Å>â�Þeâ�Ã<â�å<ÅÞeæ�Ã<ç�å<ä�Þ�ÅâZÞòã_Þ²æ�Ã�ã�åhæ�ã�å?ç²Þ�Å�Å�Ã�â�å�Å>æ¯å�ã"ÿZÄ�Æ@â�Ã�â�Þeâ�Þ#ä�Þ²Çhæ�åèÞ�Ç ÿ�Ç
ã_å<ä�Þ²Ã<â�å�ã>Ã�ä�ÆEÈ<å�Ê�Ã<ßT��Ç â�å�ÄÂ¸�ÇhÞ²ã_åèâZÞ9æ�Ã<ç�å<ä�Þ�Åpõ � é&µ#Å©æ�ã_å/ç�Þ²Å�Å�Ã<â�å�Åþ;ÿ�Ã<Ä�â�åèå�ã_å<ä�Þ²Ã<â�å�ã
æ�å�Å_Å�ÿ�ÆEãkÞ�Å_ä�Þèæ�Ã<ç�å<ä�Þ�Ã<ã�ÇèÃ
S²Þ�Ä�Ã<â�åZà�éiå�Ä�Å_Æ@â�Þ�ã�Þ<Ê=Ã<Æ@Ä�â�ÃZÊ�þ;ÿ�Þèåöã_å<ä�Þ²Ã<â�å�ãòÞ²ÄOÈ?ÆËÃ�åöæ�Ã<ç�å<ä�Þ
æZã�å?ç²Þ²Å_Å�Ã<âZå�æ�Ã<ã�ÃWä�å?â�å�Å"å�ÅQã�Þ�ç²Þ�æZä�å�ã_Þ²Å>â�å]ô�ã�ÿZæ¯å�à
� ä�ã�Ã<Ä�Å�ÆWV��<å ;CÒ Ê�ã�Þ�Å�æ�å�Ä�Å�´´È<Þ²ß/æ¯Þ�ß@åQã�Þ�ç²Þ.�ZÆ@ÇhÞ²ÄOä�å>ÞAÃ<Ät´<ßEÆ@Å�Þ®âZÞAç²Ã<â�ÃQæ�Ã<ç�å<ä�ÞAÄ�å>ã�å<ä�Þ·Ã<â�å<ã²Ê

�GÃ¦æ�ã�ÆEÄ�ç²ÆEæ�Ã<ß�ä�ã�Ã<Ä�Å_ÆTV���åÉÃ¦Å�Þ�ãöÃ·È�Ã<ß@Æ@Ã<â�Ã�ç�å�Ç åÉÆEÄ;ä�ÿ�ÆEä�å¦â�ÞGÅ_ÞGå
�Zä�Þ�ã�ÿ�ÇèÃ¦Þ�N/æ�ã�Þ�Å�Å��<å



ºÊÉ �¼» a�b3c�b�½	bedKb¾¤�Ô�K �h¤ ½
c ��o f#Ô�f^d �MlZ� dKf�KxJmd�c � ½ l ¡�c òÂógò

¤Lcja l ¡.b Î�aOf?Ï�JfÐ^im½ �Ml
Ü a l im¡ �>Ý	Þ b cjbtc l d ¢gf�b3â`fÂa ltÝ	Þ b

Ô Ô´Ö�Ö�Ö Ä�Å Ô ï���S
Õ Ô´Ö�Ö�Ö Ä�Å Ô ï���S
× Ú Ö�Ö�Ö Ä�Å Ö Ê Ô Ø ï���S
Ø Ø H<Ö Ä�Å Õ Ê Õ ï���S
H Ø H<Ö Ä�Å Õ Ê Õ ï���S
Ù Ø Ö Ä�Å Õ
H ï���S
Ú Ô´Ö�Ö�Ö Ä�Å Ô ï���S
è Ô´Ö�Ö�Ö Ä�Å Ô ï���S
Û Ø Ö Ä�Å Õ
H ï���S
Ô´Ö Ø Ö Ä�Å Õ
H ï���S

Ý�Ã
�¯Þ�ßËÃ H à Ô´ÙZá ï�Þ²â�ÆEâ�Ã<ÅQâ�ÞòÃ�ä�ã�Ã<Å�å]æ�Ã�ã�Ã]ç·Ã<â�ÃWä�ã�Ã<Ä�Å_ÆTV.�<å]â�å]æ�ã�å<ä�å/ç�å�ß@åsÞ�Ç�Åj§Cñ}®KÏ¨�
Ç?ÆSà

þ;ÿ�Þsã_Þ²ß@Ã<ç²ÆEå�Ä�ÞWÃ�Å�ÇèÞ�â�Æ@â�Ã<Å©â�Þ9â�Þ²Å_Þ²Çhæ¯Þ�ÄZË�å�â�ÞWä�Þ�Çèæ�å*â�Þ9æ�ã�å?ç²Þ�Å�Å�Ã�ÇèÞ�Ä;ä�å�ÞWÄÂ¸�ÇèÞ�ã�å�â�Þ
ã_Þ²ç�Þ²æZä�å�ã�Þ�Å²à1¶/Þ�ÃöÅ�å<Ç�Ã�â�Ã<Å9æZã�å	��Ãu��Æ@ßEÆ@â�Ã<âZÞ²ÅeÞ²ÇmÞ²Å6ä�Ã<â�åöÞ²Å_ä�Ã<ç²ÆEå�Ät´<ã_Æ@å�â�å�ÅWÞ�Å_ä�Ã<â�å�Åkþ?ÿZÞ
Ë�Ã
��Æ@ßEÆEä�Ã<ÇúåWÞSÈ�Þ²ÄOä�å ;CÒ ��ÇWÿ�ßÍä�Æ@æZß@Æ@ç²Ã<â�Ã#æ�Þ²ßËÃòÅ�ÿ�ÃWæZã���æ�ã_ÆËÃeä�ÃONZÃ/�>= Ò �¸ÊZæ�å/âZÞ©Å�Þ�ã7å	�Zä�Æ@â�åkÿ�Ç
È�Ã<ßEå�ã.ç?Ë�Ã<Ç�Ã�â�åQö
È�Ã
S.�<åu÷4â�Ãä�ã�Ã<ÄZÅ�ÆTV.�<å ;CÒ à.ÌMÅ6ä�Þ7È�Ã<ßEå�ã.â�ÞSÈ�Þ"Å_Þ²ã®Æ@ô<ÿ�Ã<ß^�©È�Ã
S��<å©â�Ã©ä�ã�Ã<Ä�Å�ÆWV��<å
;A@ ÊZÆ@Å_ä�å+� á

[tYtøù= Ò �([^]¨ø&úûø%= @ � H à × �

å�ÄZâ�Þ á
[tYtUfÅ_å�Ç�Ã�â�Ã<Å®æ�ã�å
��Ã
��ÆEß@Æ@â�Ã<â�Þ²Å�Þ²ÇðÞ²Å_ä�Ã<â�åòÞ²Å6ä�Ã<ç�Æ@å�Ät´�ã�Æ@å©â�å�Å®Þ²Å6ä�Ã<âZå�ÅMÄ�å�Å®þ;ÿ�Ã<ÆEÅ ;CÒ Þ�Å_ä�´

Ë�Ã
��Æ@ßEÆEä�Ã<â�Ã5ü
[^]`UfÅ�å�ÇèÃ©â�Ã�Å®æ�ã�å	��Ã
��Æ@ßEÆ@â�Ã�â�Þ²ÅÑÞ²ÇðÞ²Å_ä�Ã<â�å#Þ�Å_ä�Ã�ç²Æ@å<Ät´<ã�ÆEå�â�å�Å®Þ�Å_ä�Ã<â�å�Å®Ä�å<Å=þ;ÿ�Ã<Æ@Å ;A@ Þ�Å_ä�´

Ë�Ã
��Æ@ßEÆEä�Ã<â�Ã5ü
úýUAÄ^¸ZÇèÞ�ã�åhâ�Þeã�Þ²ç�Þ²æZä�å�ã�Þ�Åæ�å�ã"ô�ã_ÿ�æ�å�RsU^³¯®K�«ª��OÅ�®,à
��Ã�â�Ã*Ã]Þ²þ;ÿ�Ã
V.�<å H à × Êîæ¯å?â�Þ}U
Å�ÞòÞ²ÄZç²å�ÄOä�ã�Ã<ã©ÿZÇ�Ã]ã�Þ�ßËÃ
V.�<åèÞ�ÄOä�ã�Þkåèä�Þ²Çhæ¯åhâ�Þ9æZã�å?ç²Þ²Å_Å�ÃOU



ºÊÉ �¼» a�b3c�b�½	bedKb¾¤�Ô�K �h¤ ½
c ��o f#Ô�f^d �MlZ� dKf�KxJmd�c � ½ l ¡�c òÂóeþ

Rot_envia_Rec

t

t t

t t

t

t

t

t1

2

3

P

P

P
P

P P

P

P

P

P
P

P

P

1

3

2

P

10

11
8

9 1

11

9

8

6

1

4

RP ou DP

Pct_proc.

Pct_rec

Pct_OK

P5

P10

P7

Em_envia_pct

Emissor_pronto

Rot_processa_pct

t5

6

Rot_espera

NACK_recebido

Em_processa_NACK

Rot_recebe_pct

4

8

7

10
9

Rot_envia_NP_Em

Descarta_Nack

Rec_envia_NP

Libera_Em

Rec_Proc_pct

Pct_proc Rec
pronto

NP

Receptor
Espera_pct

ç�Æ@ô�ÿ�ã�Ã H à Ô´ÛZá ï�å?â�Þ�ß@å�â�å�æ�ã�å<ä�å/ç�å�ß@å � ë�ï ÿZä�ÆEß@ÆWS·Ã<â�å æ�Þ²ßËÃ1¿êÞ²ã_ã�Ã<ÇhÞ²ÄOä�Ã�âZÞïÃ<Ät´<ßEÆ@Å_Þ�â�Þ
âZÞ²Å�Þ�Çèæ�Þ²Ä5Ë�å�à

ÇhÞ²ÄOä�åkÄ�åòã�å�ä�Þ·Ã�â�å�ã®Þ>åòÄÂ¸�ÇhÞ²ã_åkâZÞã_Þ²ç²Þ�æZä�å<ã�Þ²Å�à ý ä�Þ�Çèæ�åeâ�Þ>æ�ã�å?ç²Þ�Å�Å�Ã�ÇèÞ�Ä;ä�å9æ�å�ã®æ�Ã<ç�å<ä�Þ
ÄZå*ã�å<ä�Þ·Ã<âZå�ã²Ê35ÿ�� ��� Ê)�WÆEô�ÿ�Ã<ßfÃ����	= Ò à ý Ã<ÿ�ÇhÞ²ÄOä�å�Ä�å*ÄÂ¸�ÇhÞ²ã_å*â�Þkã�Þ²ç�Þ²æZä�å�ã�Þ�Å\�9Å_Æ@ÇWÿ�ß@Ã<â�å
Ç9ÿ�ßEä�Æ@æ�ßEÆ@ç·Ã�Ä�â�åsÃWä�Ã�N�Ã = @ æ�Þ²ß@å]ÄÂ¸�ÇhÞ²ã_åèâ�Þeã_Þ²ç²Þ�æZä�å<ã�Þ²Åâ�Þ²Å_ÞCÁ�Ã<âZå�Êîå�ÿ�Å_ÞCÁ�ÃZÊîåsÈ�Ã<ß@å<ã"ÿ�Å�Ã<âZå
æ�Þ²ß@Ã¾¿êÞ�ã�ã�Ã�ÇèÞ�Ä;ä�ÃGâ�Þ�Ã<Ät´�ß@Æ@Å_Þ�âZÞ�â�Å_Þ²Çhæ¯Þ�ÄZË�å¼��Æ@ô�ÿ�Ã<ß>Ã�ú0ø�= @ à ý ÇhÞ²Å_Çèå ç²ã_ÆEä��²ã�ÆEåX�
ÿ/ä�Æ@ßEÆTS²Ã<â�å#æ�Ã<ã�ÃkÃ�ÅMä�ÃONZÃ<Å²= E Ê�= G Ê�= I Þ·= <KJ Ê;ã�Þ�¿êÞ²ã_Þ²ÄOä�Þ�Å7Ã<å3�êÅ?�=ã�Þ�ç²Þ�æZä�å�ã���Þ�Å?�Sà¨�©Þ�Å_ä�Ã,¿êå�ã_Ç�ÃZÊOå
ä�Þ²Çhæ¯å]â�Þòæ�ã_å/ç�Þ²Å�Å�Ã<ÇhÞ²ÄOä�åèÞ²Å�æ�Þ²ã�Ã<â�å�Êîæ�å�ã"æ�Ã<ç�å<ä�Þ�ÊîÞ²Ç!¿êÿ�Ä5V��<åhâ�åhÄ^¸ZÇèÞ�ã�åhâ�Þkã_Þ²ç�Þ²æZä�å�ã�Þ�Å
æ�å?â�ÞeÅ�Þ²ãQâ�Þ�Å�ç�ã�ÆEä�å]æ¯å�ã á

�ÿ�� ��� � [tYM����[^]¨ø&úôøù= @	� � H à Ø �

�©Þkÿ�ÇtÇhå/â�åhô�Þ�ã�Ã<ß,Ê�Þ²Çtÿ�Çtæ�ã_å<ä�å?ç²å<ß@å�RsU�³¯®K�«ª��OÅ�®�Ê�þ;ÿ�Ã�Ä�â�å�åèÄÂ¸�ÇèÞ�ã�åèâ�Þkã_Þ²ç�Þ²æZä�å�ã�Þ�Å
Þ�ÇÁÿ�ÇÁô�ã_ÿ�æ¯å>Ã<ÿZÇèÞ�Ä;ä�ÃZÊ�å>ä�Þ²Çhæ¯å>â�ÞMæ�ã�å?ç²Þ�Å�Å�Ã<ÇèÞ�ÄOä�å©Þ�ÇÁÿ�ÇÁã�å�ä�Þ·Ã�â�å�ã2ä�Ã<Ç��)��ÇÁÃ<ÿ�ÇhÞ²ÄOä�Ã
Þ�Ê�ç²å<Ä�Å�Þ�þ�
ZÞ²ÄOä�Þ�ÇèÞ�Ä;ä�Þ<Ê/ÃÈ�Ã
S���å�â�Æ@ÇhÆ@Ä;ÿ�Æ�� ÙOÕ �,à � Þ²þ;ÿ�Ã
V.�<å H à Ø Çèå<Å_ä�ã�Ãþ;ÿ�Þ�ÊOæ�Ã<ã�ÃÇ�Ã<ÄOä�Þ²ã.å
ä�Þ²Çhæ¯å#âZÞ7æ�ã�å?ç²Þ�Å�Å�Ã<ÇèÞ�ÄOä�åeç²å�ÄZÅ_ä�Ã�Ä;ä�Þ<Ê;å�ä�Þ�Çèæ�å�â�Þ"æZã�å?ç²Þ²Å_Å�Ã<ÇhÞ²ÄOä�åòæ�å�ã=æ�Ã<ç²å<ä�Þ"æ�Ã<ã�Ã©ç·Ã<â�Ã
ã_Þ²ç�Þ²æZä�å�ã4âZÞ�È�Þâ�Æ@ÇhÆ@Ä;ÿ�ÆEã`�eÇèÞ�â�Æ@â�Ã#þ;ÿ�ÞÃ<ÿ�ÇhÞ²ÄOä�ÃeåòÄ^¸ZÇèÞ�ã�åòâ�Þã_Þ²ç�Þ²æZä�å�ã�Þ�Å²à`Ó
Å�Å_åWÅ�ÆEô�Ä�Æ�Ã�ç·Ã
þ;ÿ�ÞèÅ�Þèâ�Þ�È<Þ�Ã<ÿ�ÇhÞ²ÄOä�Ã�ã9Ã�È�Þ�ß@å?ç²Æ@â�Ã<â�Þhâ�Þ�æ�ã_å/ç�Þ²Å_Å�Ã<ÇhÞ²ÄOä�åöâ�åöã_å<ä�Þ²Ã<â�å�ã�Ê�æ�Ã�ã�Ã�ä�Ã<ßøÊfâ�ÞSÈ�Þ}U



ºÊÉ �¼» a�b3c�b�½	bedKb¾¤�Ô�K �h¤ ½
c ��o f#Ô�f^d �MlZ� dKf�KxJmd�c � ½ l ¡�c òÂó�

Å_ÞeÃ<ÿ�ÇhÞ²ÄOä�Ã�ã7åsÄÂ¸�ÇèÞ�ã�åsâ�Þä�Ã<ã_Þ�¿�Ã<Å7âZåsæ�ã�å<ä�å/ç�å�ß@å9Å�Þ²ßEÞ²ç�Æ@å�Ä�Ã�â�Ã<Åiæ�Ã<ã�ÃWÆEÇèæ�ßEÞ²ÇhÞ²ÄOä�ÃuV��<åkÞ²Ç
© �
Ç�Î
Ï¨�
Ç�Æë��ÇèÞ�â�Æ@â�Ã�þ?ÿZÞ"Å�Þ>Ã<ÿ�ÇhÞ²ÄOä�Ã�å#ÄÂ¸�ÇhÞ²ã_åeâ�Þ"ã�Þ�ç²Þ²æ/ä�å�ã_Þ²Å²Ê/Ã�ä��7åeß@Æ@ÇhÆEä�ÞMÞ²Ç þ;ÿ�Þ"ä�å/â�å
å]æ�ã_å<ä�å?ç²å<ß@åWÞ�Å_ä�ÞAÁ�ÃsÆ@Çhæ�ß@Þ�ÇèÞ�Ä;ä�Ã<â�åWÞ�Ç © �
Ç�Î
Ï¨�
Ç�ÆSà � Þ²þ;ÿ�ÃuV��<å H à Ø �#ÿZä�ÆEß@ÆTS²Ã<â�Ã9Ä�Ã�¿êÿ�ÄZV���å
å
�^Á_Þ�ä�ÆEÈ�åGâ�å�Ã�ß@ô�å�ã_ÆEä�Çèåïô�Þ�ÄZ��ä�Æ@ç�å�â�Þ�Çèå?â�åGÃGÞ²ÄZç²å�ÄOä�ã�Ã<ãhå�Å�æ�Ã�ã�-<ÇhÞ�ä�ã�å�Å]Þ²Å6ä�Ã
��Þ²ßEÞ²ç�Æ@â�å�Å
æ�Þ²ßEå]æ�ã�åOÁ_ÞSä�ÆEÅ_ä�Ã/à
"�Ã<ã�Ã9Å_Þ©ÆEÄ�Æ@ç�ÆËÃ<ã=åkæ�ã�å?ç²Þ�Å�Å_åWâ�Þ©å�ä�Æ@ÇhÆTS²Ã
V���å#Å��<åkç·Ã<ßEç²ÿ�ß@Ã<â�å�ÅMÅ�Þ�Æ@ÅAÈ<Ã�ß@å�ã_Þ²ÅAæ�Ã<ã�Ãeåkä�Þ²Çhæ¯å

âZÞ9æ�ã_å/ç�Þ²Å�Å�Ã<ÇhÞ²ÄOä�å�â�Þ�Å�ÞAÁ�Ã<â�å�à � Ä�Ã<ßEÆ@Å�Ã<Ä�â�åèÃèä�Ãu�¯Þ�ßËÃ H à Ô Ø æ�å/â�Þ}U
Å_Þ9å	��Å_Þ²ã6È<Ã�ã�þ;ÿ�Þ9å�È�Ã<ßEå�ã
âZÞ�Ã�ä�ã�Ã<Å_åöæ�Ã�ã�Ã�Ã�ä�ã�Ã<Ä�Å_ÆTV���å ;CÒ Ê�Ä�å�æ�Æ@å�ãeç²Ã<Å�å�ÊÑÈ�Ã<ß@Þ ×�×�Ö Ä�Å�à�ÌMÅ_Å�ÞhÈ<Ã�ß@å�ã��hã�Þ�¿êÞ�ã�Þ�Ä;ä�Þ*Ã<å
æZã�å?ç²Þ²Å_Å�Ã<ÇhÞ²ÄOä�å âZÞïÿ�Ç æ�Ã�ç²å<ä�ÞïÞïç²å�Ä�Å_Æ@â�Þ�ã�Ã<ÄZâ�å ÿ�Ç ã_Þ²ç�Þ²æZä�å�ã²àúéiå�Ä�Å�ÆEâ�Þ²ã�ÃOU
Å_Þ<Êæ�Ã<ã�Ã Ã
Ã�Ät´<ß@ÆEÅ�Þâ�Þ#â�Þ²Å_Þ²Çhæ¯Þ�ÄZË�åhÄ�åsÝ�Ã<Ä�ô�ã�Ã<Ç+UÄÓ�Ó�Ê?ÿ�Ç ô<ã�ÿ�æ�åsç²å�ÄOä�Þ²Ä�â�å ×�Ö�Ö ã_Þ²ç�Þ²æZä�å�ã�Þ�Å²Ê�å	�Zä�Þ²Ä�âZå
Ã�Å�Å�ÆEÇúÿ�ÇúÈ�Ã<ßEå�ã=Ç ´ON/Æ@Çhå#æ�Ã<ã�Ã#åeä�Þ�Çèæ�åeâ�ÞæZã�å?ç²Þ²Å_Å�Ã<ÇhÞ²ÄOä�åkÄ�åòã�å�ä�Þ·Ã�â�å�ãAÃ�ä�ÆÍÈ�åeâ�Þ Ö Ê Ö�Ö�ÖZÔ
Å_Þ²ô�ÿZÄ�â�å�à®Ì®Å_Å�Þ7ä�Þ�Çèæ�å©âZÞ�È�Þiæ¯Þ�ã�ÇèÃ<Ä�Þ²ç�Þ²ã=ç�å�Ä�Å6ä�Ã<ÄOä�Þ&�ÇhÞ²â�ÆEâ�Ãþ;ÿ�Þ7Å_Þ"Ã<ÿ�ÇhÞ²ÄOä�Ã©å©ÄÂ¸�ÇhÞ²ã_å
âZÞGã_Þ²ç²Þ�æZä�å<ã�Þ²Å�àvÝ�å�ÇèÃ<Ä�âZå(Þ�Å_ä�Þ È�Ã<ß@å�ã�ç�å�Çèå ��Ã<Å_Þ<Ê#å	�/ä��²ÇLU
Å_ÞGå<Å�å�ÿ/ä�ã�å ç²ÆEÄ�ç²å È�Ã<ß@å�ã_Þ²Å
ÄZÞ²ç²Þ�Å�Å�´<ã�ÆEå�Åæ�Ã<ã�ÃsÆ@ÄZÆ@ç²Æ@Ã<ãiå]æ�ã_å/ç�Þ²Å_Å�å�âZÞòå�ä�Æ@ÇhÆTS²Ã
V���å�à
õ>Þ²Å_ä�Þ*Þ�N/Þ�Çèæ�ßEå�ÊÑâ�Þ�È?Æ@âZå_��ÇèÃ<ÆEå�ã#ç²å�Çhæ�ßEÞ�N/Æ@â�Ã�â�Þ]â�åöæ�ã_å<ä�å?ç²å<ß@å�Þ�â�ÞhÅ�Þ�ÿ ã�Þ�Å�æ�Þ²ç�ä�ÆEÈ<å

Çhå?â�Þ²ßEå�Ê�Ã�ç²å�ÄOÈ<Þ²ã�ô
À²Ä�ç�ÆËÃ�¿êå�ÆÑÇ�Ã�Æ@ÅQâ�Þ²Çhå�ã�Ã<â�ÃèÞh¿êå�ÆfÄ�Þ²ç�Þ²Å�Å�´<ã�ÆEå�ÿZä�ÆEß@ÆWS·Ã<ãQÿ�Çtä�Ã�Ç�Ã<Ä5Ë�å�â�Þ
æ�å�æ�ÿZßËÃ
V.�<å�ÆEô�ÿ�Ã<ßAÃ Ô´Ö�Ö�Ö Æ@Ä�â�ÆÍÈ^È@â�ÿ�å<Å²à ý ÄÂ¸�ÇhÞ²ã�å�â�Þ�ô<Þ²ã�ÃuV.~?Þ²Å9ÿ/ä�Æ@ßEÆTS²Ã<â�å�ç²å�Çhåöç�ã�ÆÍä��²ã_Æ@å
âZÞhä�Þ²ã�ÇhÆ@Ä�Ã
V��<å�â�å�Ã<ß@ô<å�ã�ÆÍä�Çhå�¿êå�ÆMÆ@ô�ÿ�Ã<ßMÃ Ô·Ö à � å<ä�ÆEÇèÆWS·Ã
V.�<å�¿êå�Æ®ã�Þ²Ã<ß@ÆWS·Ã<â�Ã#��Ã<Å�Þ²Ã<â�Ã�Ä�Ã
¿êÿZÄZV��<å�å	�^Á_ÞSä�ÆÍÈ�å#¿êå�ã�ÇèÃ<â�Ã*æ�Þ²ß@Ã�âZÆW¿êÞ²ã_Þ²ÄZV²Ã�Þ�ÄOä�ã�Þhå�Å#ä�Þ�Çèæ�å�Åeâ�Þ]æ�ã_å/ç�Þ²Å�Å�Ã<ÇhÞ²ÄOä�å�å	�Zä�ÆEâ�å�Å
æ�Ã<ã�Ãöç²Ã<â�ÃöÄÂ¸�ÇhÞ²ã_å¬â�Þèã�Þ²ç�Þ²æZä�å�ã�Þ�ÅsÿZä�ÆEß@ÆWS·Ã<â�å�� Ô Ê H Ê Ô·Ö Ê Õ<Ö Ê H<Ö Þ Ô´Ö�Ö �#Þ*å�Åòä�Þ²Çhæ�å�Å9â�Þ
æZã�å?ç²Þ²Å_Å�Ã<ÇhÞ²ÄOä�åïâ�Þ²Å_ÞCÁ�Ã<â�å<Å²à ý Å9æ�Ã<ã�-�ÇèÞSä�ã�å<ÅkÞ�Ä�ç²å�ÄOä�ã�Ã<â�å<ÅsÅ��<åìÃ<æZã�Þ²Å_Þ²ÄOä�Ã�â�å�ÅsÄ�Ãöä�Ã
�¯Þ�ßËÃ
H à Ô Ú à
RQä�Æ@ßEÆTS²Ã<Ä�â�åöÃ<ÅWä�ÃONZÃ<Åsâ�Ãöä�Ã
��Þ²ß@Ã H à Ô Ú Þ�Ã<Åsæ�ã_å	��Ã
�ZÆ@ß@ÆEâ�Ã<â�Þ�ÅkÞ�Ç Þ�Å_ä�Ã�â�åìÞ²Å_ä�Ã<ç²ÆEå�Ät´<ã_Æ@å

ç²Ã<ß@ç�ÿ�ßËÃ�â�Ã<Åòæ¯Þ�ß@åöÝ�Ã<Ä�ô<ã�Ã<ÇLUAÓ�Ó�Ê2å¬ÇèÞ�Å�Çhåöç�ã�ÆEä��²ã_Æ@å�â�Þ�æ�Ã�ã_ä�ÆWV��<å�â�Ã�Å_Þ.V.�<å Ø à × à Ø æ¯å?â�ÞèÅ�Þ²ã
Ã�æ�ß@ÆEç·Ã<â�åïÞ�åìæ�ã_å/âZÿZä�åX=ZYkø\[^]èç·Ã<ßEç²ÿ�ß@Ã<â�å¬æ�Ã�ã�Ãïç·Ã<â�Ã ÿ�Ç â�å�Å]Þ�È<Þ²ÄOä�å<Å_� ä�ã�Ã�Ä�Å�ÆWV.~?Þ²Å?�9âZå
æZã�å<ä�å/ç�å�ß@å�à ý ÅQã_Þ²Å�ÿZßEä�Ã�â�å�Å"Å���åèÇhå�Å_ä�ã�Ã<âZå�Å"Ä�ÃWä�Ã
��Þ²ß@Ã H à Ô�è à
� Å9ä�Ã<ã_Þ�¿�Ã<Åkâ�åöæZã�å<ä�å/ç�å�ß@å�ã�Þ²ß@Ã<ç²ÆEå�Ä�Ã<â�Ã<Å,�<Åkä�ã�Ã<Ä�Å_ÆTV�~/Þ�Å ;�< Ê ;CÒ Þ ;A@ â�Þ�È<Þ²ÇmÅ�Þ�ãWÆ@Çhæ�ß@Þ}U

ÇhÞ²ÄOä�Ã<â�Ã<ÅMÞ²Ç © �
Ç�Î
Ï¨�
Ç�Æ�æ¯å<ãAÅ_Þ²ã_Þ²ÇõÃ<Å®ä�ã�Ã<Ä�Å_ÆTV.~?Þ²ÅMþ;ÿ�Þ>æ¯å<Å�Å�ÿZÞ²ÇBå�ÅMÇèÃ<Æ@å�ã_Þ²Å=È�Ã<ßEå�ã�Þ�Å®æ�Ã<ã�Ã
å9æ�ã�å?â�ÿZä�å�=tYsø�[tY»à � Å"â�Þ�Ç�Ã�Æ@ÅMä�ã�Ã�Ä�Å�ÆWV.~?Þ²Å²Ê/ç²å�ÇõÈ�Ã<ß@å<ã�Þ²Å4â�Þ,=ZYÂøë[tY2æ�Þ²þ;ÿ�Þ²ÄZå�Å²Ê�æ�å/âZÞ²Ç÷Å�Þ²ã
ÆEÇèæZß@Þ²ÇhÞ²ÄOä�Ã<â�Ã<Å7Þ�Ç�Åj§Cñ}®KÏ¨�
Ç?ÆSà
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Ü a l ik¡ �KÝ	Þ b Ü l 4 l 6.ò 8 ¡.f��gÉ:9
;�< �«= < � Ø Õ Ê Û
; Ó �«= Ó � Õ<Ö Ú Ö Ê Ö
;CÒ �«= Ò � Û�Û�Ö Ø Ê Ú
;A@ �«= @ � ×�Ö Ú H Ê Ù
;CB �«= B � Õ Ø ×�Ö Ê Ø
;CD �«= D � Ú�Ø Ù Ø Ê H
;FE �«= E � H/Ô Ø�Ø Ê ×
;CG �«= G � Û Ø Õ Ú Ê H
;CI �«= I � èZÔ�Ô Ú Ê Ö
;�<KJ �«= <KJ � Õ Ø ×	è Ê H

Ý�Ã
�¯Þ�ßËÃ H à Ô Ú á Ý�ÃONZÃ<Å>æ�Ã<ã�Ã]å<Å>ÞSÈ�Þ�Ä;ä�å�Å>â�åèæZã�å<ä�å/ç�å�ß@å � ëpï�å	�Zä�Æ@â�Ã�Å"æ¯Þ�ß@å �QP à

npo f^i)cjb oZl dMb3a
= < ør[ < Ø Ô Ê H�Ö
= Ó ør[ Ó Ô Ê H	H
= Ò ør[ Ò Õ Ú Ô Ê ×�×
= @ ør[ @ Ô Ø Ê Ô´Õ
= B ør[ B Ö Ê H<Ö
= D ør[ D Ô Ê H	H
= E ør[ E Ö Ê Ø Ô
= G ør[ G Ô Ê H Ø
= I ør[ I Ö Ê è�Ö
= <KJ ør[ <KJ Ö Ê Õ Ø

Ý�Ã
�¯Þ�ßËÃ H à ÔjèZá �AÃ�ß@å�ã_Þ²Å"å	�Zä�Æ@â�å<Å"æ�Ã<ã�Ãså]æ�ã_å/â�ÿ/ä�å�=tYZør[^]�à

õ>å<ä�ÃOU»Å�Þ�Ê=Ã<Ä�Ã�ß@Æ@Å�Ã<Ä�â�å�Ã�æ�Ã<ã_ä�ÆTV���å�æ�ã_å�æ�å�Å_ä�ÃZÊ.þ;ÿ�Þ�Ã<Åòä�ã�Ã<ÄZÅ�ÆTV�~/Þ�ÅWÃ�Å�Þ²ã_Þ²Çóâ�Þ�Å�Æ@ô<Ä�Ã<â�Ã<Å
æ�Ã<ã�Ã*ÆEÇèæ�ßEÞ²ÇhÞ²ÄOä�ÃuV��<åèÞ²Ç © �
Ç�Î
Ï¨�
Ç�Æ>Å��<å�Ã<þ;ÿ�Þ�ßËÃ<Å©þ?ÿZÞ]ä�å�ã�Ä�Ã<ÇpÇèÃ<ÆEÅ©ã�´�æ�Æ@â�å�å�æZã�å?ç²Þ²Å_Å�ÃOU
ÇhÞ²ÄOä�åsâ�Þ#ÿ�Ç÷æ�Ã<ç²å�ä�Þ#Ä�åsã_å<ä�Þ²Ã<â�å�ã"Ã�ä�ÆEÈ<å�à � Þ�Å�ç²å<ßTË�ÃWâ�ÃWæ�Ã<ã_ä�ÆTV���åWÅ�Þ�ä�å�ã�Ä�ÃsÃ�ä���ÆEÄ;ä�ÿ�ÆEä�ÆEÈ�Ã
Ã�å�Å_Þ�Ã�Ä�Ã<ß@ÆEÅ�Ã<ã©å�Çhå?â�Þ²ßEå�â�å�æZã�å<ä�å/ç�å�ß@å � ëpïGà � ä�ã�Ã<ÄZÅ�ÆTV.�<å ;�< �]ã�Þ�Å�æ�å�Ä�Å�´´È<Þ²ßAÞ²ÇÕ¿�ÃuS²Þ²ã
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ç�å�Çvþ;ÿ�ÞWåèä�ã�Ã<ÄZÅ�ÇhÆ@Å�Å_å�ã>Þ²ÄOÈ?Æ@ÞWâ�Ã�â�å�Å�Ã�å�ô�ã_ÿ�æ¯å�RsU�³¯®K�«ª��OÅ�®�àpõÃ<â�Ã�ÇèÃ<Æ@ÅQÄ�Ã�ä�ÿ�ã�Ã<ß�þ;ÿ�Þ�Ê�Ã<å
Å_Þ©â�Þ�Å�ÞAÁ�Ã<ãiÃ�ÿ�ÇèÞ�ÄOä�Ã<ãAåkâZÞ²Å�Þ�Çèæ�Þ²Ä5Ë�åWâ�Þ�Å_ä�Þæ�ã�å�ä�å?ç²å�ßEå�Ê;Ã<ÿ�ÇhÞ²ÄOä�Þ}U
Å_Þåkâ�Þ²Å_Þ²Çhæ¯Þ�ÄZË�åWâ�Þ�Å_ä�Ã
ä�ã�Ã<ÄZÅ�ÆTV.�<å�à � ä�ã�Ã<Ä�Å_ÆTV.�<å ;CÒ �#ã_Þ²Å�æ�å�Ä�Å�´·È�Þ²ßÑæ�Þ²ß@åsã_Þ²ç�Þ.��ÆEÇèÞ�Ä;ä�å]â�Þ#ä�å?â�å�Å"å�ÅQæ�Ã<ç�å<ä�Þ�ÅQÄ�å]ã�åuU
ä�Þ·Ã<âZå�ã"Ã�ä�ÆEÈ�åZÊ/Å_ÞCÁ�Ã<Ç÷æ�Ã<ç�å<ä�Þ�Å"â�Þ�â�Ã<âZå�Å²Ê/â�Þ�ã�Þ�æ�Ã<ã_åså�ÿ�â�Þ\õ � é&µeÅ�à�� ÆEÄ;ä�ÿ�ÆEä�ÆEÈ<åkä�Ã�Ç��)��Ç
þ;ÿ�ÞsÞ�Å_ä�Ã�ä�ã�Ã�Ä�Å�ÆWV��<å*âZÞ�È�Ã�æ�å�Å�Å_ÿ�Æ@ã�ÿZÇpâ�Þ�Å�Þ�Çèæ�Þ²ÄZËZå�Ã<ßEä�å�þ;ÿ�Ã<Ä�âZå�Å_ÞWâ�Þ�Å�ÞCÁ�Ã�Ã�ÿ�ÇèÞ�ÄOä�Ã<ã�å
âZÞ²Å�Þ�Çèæ�Þ²Ä5Ë�åïâ�å¬æ�ã_å<ä�å?ç²å<ß@å�ç²å�Çhåöÿ�Ç�ä�å/â�åZà � ä�ã�Ã<Ä�Å�ÆWV��<å ;A@ ��ã_Þ²Å�æ�å�Ä�Å�´·È�Þ²ßiÞ²ÇóÞ²ÄOÈ?ÆËÃ<ã
â�Ã<â�å�Åòâ�åöã_å<ä�Þ²Ã<â�å�ãòÃ�ä�ÆEÈ<åöÃ<å<Åòã_Þ²ç�Þ²æZä�å�ã�Þ�Å²à�Ì®Å_ä�Ã�ä�ã�Ã<Ä�Å�ÆWV��<åZÊÑßEå�ô�ÆEç·Ã<ÇhÞ²ÄOä�Þ�Ê2â�Þ�È<Þ*æ�å�Å�Å_ÿ�Æ@ã
Ã�ßEä�åsâZÞ²Å�Þ�Çèæ�Þ²Ä5Ë�å�â�ÞeÇhå/âZå]Ã]æZã�å�æ�å�ã�ç�Æ@å�Ä�Ã<ã7ÿ�ÇèÃsÇèÞ�ßTË�å�ã_ÆËÃ9ÄZåhÅ_Æ@Å6ä�Þ²ÇèÃsÞ²Ç ô<Þ²ã�Ã�ßøà

�7�Mw>��� x���¤Mª6��¤M�¡ M¢õ£©¤ «�¤®�?Z���¯ A¢zy��?�¡¢MªC{©��£©¤

ÝÑÞ²Ä�âZå Þ²Ç È?Æ@Å_ä�ÃGå�Åèã�Þ�Å�ÿ�ßÍä�Ã<â�å<Å ¿êå�ã_Ä�Þ²ç�Æ@â�å�Åhæ�Þ²ßËÃ1¿êÞ²ã_ã�Ã<ÇhÞ²ÄOä�Ã�¶^î?Ä�å�æ�ÅFî?Å�Çèå�Å6ä�ã�Ã<â�å�Å
Ä�Ã<Å>ä�Ã
��Þ²ßËÃ�Å>ç�å�ÄOä�ÆEâ�Ã<Å>Ä�ÃèÅ_Þ.V���å H à Ø à Ø ÊîÃèæ�Ã�ã_ä�ÆWV��<å]æ�ã_å�æ�å�Å_ä�Ã �kÃ´È�Ã<ßEÆËÃ<â�ÃZà²Ö2ÞSÈ<Ã�Ä�â�åuU»Å�ÞòÞ²Ç
ç�å�ÄOä�ÃZÊOæ�å�ã=Þ}N/Þ²Çhæ�ß@å�ÊOÿZÇ ç²ÿZÅ_ä�åeâ�Þ%´�ã�Þ·Ã�Þ�Å�æ�Þ²ç�ÆWÃ�ç²Ã<â�åeæ¯Þ�ß@å#æ�ã_åOÁ_Þ�ä�Æ@Å6ä�Ã�â�Þ Õ ÇhÇèÓ�ÊOæ¯å?â�Þ}U
Å�Þ
å
��Å�Þ�ã_È�Ã<ãòþ?ÿZÞ�Ã<Åeä�ã�Ã<Ä�Å_ÆTV.~?Þ²Å ;CÒ Þ ;A@ æ¯å?â�Þ�Ç�Å�Þ²ãòÆ@Çhæ�ßEÞ²ÇhÞ²ÄOä�Ã<â�Ã<Å�Þ²Ç¬�%¹ ÿZä�Æ@ßEÆTS·Ã�Ä�â�åuU»Å�Þ
Å�®«�
äeÎs�
Ç�Î ª?Æ�³�³ ÅSÊ7æ¯å<Æ@ÅèÃ<Å�ÇhÞ²â�ÆEâ�Ã<Åhâ�Þ_´�ã�Þ·ÃGÅ��<å�ÇhÞ²ÄZå�ã�Þ�Å�â�å�þ;ÿ�Þ Õ ÇhÇèÓèÞöå�Å�Ã�ä�ã�Ã<Å�å�Å
Ã�Å�Å�å?ç²Æ@Ã<â�å�Å"Å�Ã�ä�ÆEÅ�¿�Ã
S�Þ²Çô��ÅQä�ÃONZÃ<ÅQç·Ã<ßEç²ÿ�ß@Ã<â�Ã<Åiæ¯Þ�ß@å �QP à

Ì®Ç÷ç²å�ÄOä�ã�Ã<æ�Ã<ã6ä�ÆEâ�ÃZÊ/Ãòä�ã�Ã<Ä�Å_ÆTV���å ;�< Þ�N?ä�ã�Ã<æ�å�ßËÃòå9ã_Þ²þ;ÿ�Æ@Å_ÆEä�åWâ�Þ·´�ã�Þ·Ãkâ�Þ²Å_ÞCÁ�Ã<â�åZà¨¶/ÿ�ô�Þ�ã�Þ�U
Å_Þ<Ê=Þ�ÄOä?�<å�Ê.þ?ÿZÞ�Þ²Å6ä�Ã�ä�ã�Ã<ÄZÅ�ÆTV.�<åöÅ_ÞCÁ�ÃöÆEÇèæZß@Þ²ÇhÞ²ÄOä�Ã<â�Ã�Þ²Ç "*Ög�9à � æ¯Þ�Å�Ã<ãkâ�Ã<ÅkÇèÞ�â�Æ@â�Ã�Åkâ�Þ
Ã�ä�ã�Ã�Å�å9âZÞÆEÇèæ�ßEÞ²ÇhÞ²ÄOä�V.�<åeÞ²Çì"*Ög�¿Å�Þ�ã�Þ²ÇõÇèÃ<Æ@å<ã�Þ²ÅMâ�åkþ;ÿ�Þ©Þ�ÇôÅ�®«�
äeÎs�
Ç�Î ª?Æ�³�³ ÅSÊ?Þ�ßËÃ<Å4Ã�ä�Þ²Ä�U
âZÞ²Ç��<Åiä�Ã�N�Ã�Å7ç·Ã<ßEç²ÿ�ß@Ã<â�Ã<ÅAæ�Þ²ß@å �QP à/Ì®Å_ä�ÃWÅ_ÿ�ô�Þ�Å_ä?��åsâ�Þ�Æ@Çhæ�ßEÞ²ÇhÞ²ÄOä�Ã
V.�<åòæ¯å?â�Þ�Å_Þ²ã7ÇhÞ²ßWË�å�ã
Ã·È�Ã<ßEÆËÃ<â�ÃèÿZä�ÆEß@ÆTS²Ã<Ä�â�åOU
Å�ÞkÄ�å´È�Ã<ÇèÞ�ÄOä�ÞhÃ�¿êÞ²ã_ã�Ã<ÇhÞ²ÄOä�Ã�Ý�Ã<Ä�ô�ã�Ã<ÇLUAÓ�Ó�Ê¯ç²å�Ä�¿êå�ã�ÇhÞWÇhå�Å_ä�ã�Ã<â�Ã*Ä�Ã
æZã���N/Æ@ÇèÃWÅ�Þ.V.�<å�à

�7�Mw>��� x ¨��Aª����?�b£©¢B���2�?�fù��9�2¨�{©¢ £¤ú«�¤®�//���¡ M¢zy��?�¡¢MªC{©��£¤

� Ã�ô�ÿ�ã�Ã H à Õ<Ö ç²å<Çèæ�Ã�ã�Ã�å<Åkä�Þ�Çèæ�å�Åkâ�Þ�æ�ã_å/ç�Þ²Å_Å�Ã<ÇhÞ²ÄOä�åïÞ�Çóÿ�Ç ã_å<ä�Þ²Ã<â�å�ã9Ã�ä�ÆÍÈ�å�Þ²Ç
¿êÿZÄZV��<å]â�å]ÄÂ¸�ÇhÞ²ã_åsâ�Þeã�Þ²ç�Þ²æZä�å�ã�Þ�ÅQæ�Ã<ã�Ãsåsç²Ã<Å�å]å�Ä�âZÞ#åhæZã�å<ä�å/ç�å�ß@å��#ÆEÄOä�Þ²ÆEã�Ã<ÇhÞ²ÄOä�Þ�Æ@Çhæ�ß@Þ}U
ÇhÞ²ÄOä�Ã<â�å�Þ�Ç¬Åj§Cñ}®KÏ¨�
Ç�Æ"ç�å�Çvå�Åä�Þ²Çhæ¯å�Å>â�Þkæ�ã�å?ç²Þ�Å�Å�Ã�ÇèÞ�Ä;ä�å�Ä�å�ç²Ã<Å�å�å�Ä�â�Þkå�æ�ã_å<ä�å?ç²å�ßEå �
ÆEÇèæZß@Þ²ÇhÞ²ÄOä�Ã<â�åsÃ]æ�Ã<ã6ä�Æ@ãiâ�Ãsæ�Ã<ã_ä�ÆTV.�<å��Q¹ í	¶^¹ Þ²Å_ç²å�ßWË�Æ@â�Ã/à
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ç�Æ@ô�ÿ�ã�Ã H à Õ<ÖZá Ó
Çhæ�ß@Þ�ÇèÞ�ÄOä�Ã
V.�<å©Þ�Ç ¶^¹ È<Þ²ã�Å_ÿ�ÅMÆ@Çhæ�ß@Þ�ÇèÞ�ÄOä�Ã
V.�<åç�å�ÇðÃ©æ�Ã<ã6ä�ÆTV.�<å·�%¹ í	¶^¹xà

"Ñå/â�Þ}U
Å_Þ7å	��Å_Þ²ã_È�Ã<ã�þ;ÿ�Þiå�ÅÑä�Þ�Çèæ�å�ÅÑâ�Þiæ�ã_å/ç�Þ²Å_Å�Ã<ÇhÞ²ÄOä�å©â�Ã©Æ@Çhæ�ßEÞ²ÇhÞ²ÄOä�Ã
V.�<åQÿZä�ÆEß@ÆWS·Ã<Ä�âZåÃ
æ�Ã<ã_ä�ÆTV���åL�Q¹ í	¶Â¹ Å��<åsÇèÞ�ßTË�å<ã�Þ²Å4þ;ÿ�Þ#å�Å7ä�Þ�Çèæ�å�Å4â�Þ#æ�ã�å?ç²Þ�Å�Å�Ã<ÇèÞ�ÄOä�å]â�ÃWÆ@Çhæ�ßEÞ²ÇhÞ²ÄOä�Ã
V.�<å
Þ�Ç�Åj§Cñ}®KÏ¨�
Ç?ÆSà
� Ã�ô�ÿ�ã�Ã H à Õ/Ô ç²å<Çèæ�Ã�ã�Ã#å�ÅMä�Þ²Çhæ�å�ÅMâ�ÞQæ�ã�å?ç²Þ�Å�Å�Ã�ÇèÞ�Ä;ä�åWæ�Ã<ã�Ãòåòç·Ã�Å�åòå�Ä�â�Þ>åkæZã�å<ä�å/ç�å�ß@å

�eä�å�ä�Ã<ßEÇèÞ�Ä;ä�ÞeÆ@Çhæ�ß@Þ�ÇèÞ�Ä;ä�Ã<â�åsÞ�Ç © �
Ç�Î
Ï¨�
Ç�Æ"ç�å�Çtå�ÅQä�Þ�Çèæ�å�ÅQâ�Þ9æZã�å?ç²Þ²Å_Å�Ã<ÇhÞ²ÄOä�å�Ä�åèç·Ã<Å_å
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