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¯,RTEGÃ��~HK�G�GN�NaE��%�SFILGH�L��nE�N'NaF�JSPSN#Ã����nFIL�R#E�HK�KH�JML�Haf*R��%�SH��6Na���KRa���%�SH H��eN��GH�iGN����nFIL�R#�KNaE�N
��NQE�N��S��Nh�*L�F��IF��KNa�¨«aR��cNa��F��KN�HK�ÊN � ��RT��HKEGNaPSRT��m

¯¼NQE�NÑ�%�SH��GH��9RT�G�GNÑ�nLGF���FI�¨NaE��nEGR � EGNa��Na�hHK�G��EGF£L�RT����NaE�N>RT�9HKE�NQE���RTµSEGH���J ¾ JSF�²�NaJSP
H��vN � �IRT��HKE�NQPSRT���%�SHhJ�«QR��9RT���G�SH��vHK����N$L�HK��JSRT�IR � FeN*f��8RTF\PSHK��HKJM�TRT�£�:F�P�N�N1µSF�µn��F�RQL�HK�KNcPSH
��RT���SJSFI�¨Na�K«aR�b�F���EGRaá � ¯°�Om:æ°�G�GN�µSF�µn��F�RQL�HK�KN��nL�FI��FI�¨N�R�±�æ§¶�ó TÞ² � ³ õTôaY
�KRT��R�NQ��µSF�H�JML�H
PSH#��RT���SJSFI�¨Na�K«aRh��NaEGNhFI���n��HK��HKJML�NaE�Na���O��NQ�cNaPSNh��J ¾ JSFe²jNaJSP.m

æ°��LGH1L�E�NQµ�Na���nRdPSH��G�KE�H��aHdNdFI���n��HK��HKJML�Na�¨«aR�PSH1�S��Nd��H � �SJnP�N��THKE���«aR��SNaE�N�N�b�F£Á
��EGRaá � ¯°�`Tà³ æ§¶ kalTlMÝbYDf{i��SJMLONa��HKJML�H_��RT�¹RT�hEGH��G�S�£LONaPnRT�hPSRT��L�H���L�H���E�H¨Na�IF��KNaPSRT����RT� Na�
PS�SNa���TH�EG�Gç:HK��mjæ°����NhJSRA�aN��aHKE���«aR��nL�FI��FI�¨N���R*�%�SH�L�H��¥µnEG�nLGRT�Kf�NQR�F�JM�TÃ��¥PnH�L�E�NQµ�Na���SNaEj��RT�ÄR
±�æ§¶�ó�m%C��¼LGHK��LGHK�°E�H¨Na�IF��¨NQPSRT�¼PnHK��RTJS��LGE�NaEGNa� �S�rµ9RT� � NaJn�SR�PSH�PSH��GH����9HKJS�nR'PSN �TH�EG��«QR
�%�SH'�nL�FI��FI�¨N�RT����R*�%�SH�L�H�� µSE��nL�Ra�¥H��ÊEGH��eNa�K«aRc��:�nH��nLGF��IF��¨N�R�±�æ¶�ó�m

�:FIF
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C���N � ��Ra��H�E�NaPSRa�cPSH���RT���n�nLONaPnRTEGH��>Bonp�q�Mü�úþûpr�üs
ut�vw
aryxAü�úz�aú{��
a|nüGU���«QRò�S��N�Na�£L�HKEþÁ
J�N<L�FI�QN^NaRT�����S�9HKEG��RT���S�nLONQPSRTEGH��Kmøæ¦�IHK�h�GH_PSFI�G��HK��F�J�NaEGNa�EGNa�SFIP�Na��HKJML�H$PSH��:F�PSR3NaR^�GH��
µ�NQF£¬*R����S��LGRSf�Na�IL�N~}SH�¬*F�µSFI��FIP�NaPSH�H'HK���¨Na��NaµSF��IF�P�NQPSH~Tà²DVXWrõTõ]Y´m�C�� N � ��Ra��H�E�NaPSRa����«aR��KRT��Á
�9RT��LGRT�cPnHdJS¸T��F�JSPnFI�:F�PS�SNaF���PSH��SEGR:�KH��G�GNa��H�JML�Rö��RT� ��¸:PS�S�IRT�h�SEGF£�aN<L�FI�aRT��PSHd��HK��¸TEGF�N
FIJ%LGHKEþÁ��KRaJSHK��LONaPSRa�¥�9RTE��S��N�RT�_�cNQF���E�HKPSH��Kf � HKEGNa����HKJMLGH�PSH'Na�ILGR�PSHK��HK����H�JS�SR�T_[ �þëöõaõ]YDm

¯\H���R��6NQLGR�P�N���HK��¸TE�FeN JS«aR��GH�E°�KRT����NaE·L�FI����NaPSN�JnRT�¦N � �IRT��H�E�NaPnRT�Kf<��NaEGN��%�SH�RT�ª�SE�RQÁ
� EGNa��Na�H ¬*HK�K�*L�HK�Ä�KRT�ÅRT��PSNaPSRT�PSF��·L�EGFIµS�S¤IPSRT�Kf%�6Na� Á��GH JSHK��HK����ºaE�FeN�N�LGEGR:�¨N�PSH���H�JS��N � HKJS�
H�J%LGEGH�RT��JS¸T��HKJM�TRT�£�:F�PSRT��m�æ°�G�GN3L�E�R*�KN�PSH���HKJn��N � H�JS� � NaE�NQJ%LGF�EGº^R>�KRa����NQE�L�FI����NQ��H�J%LGR
PSRa��P�NaPSRT��m�¯¼NQE�N�F����S��H���H�JMLONaE'�S���F��·L�HK��N��KRa�L�E�R*�KN�PSH$��H�JS��N � HKJS���6Na� Á���H$�S�GR^PSH
µSFIµS��FIRaL�H��¨Na�jPSH#�KRT���nJSF��KNa�¨«aRnm

¶jRT��R�R'L�H����9R�PnH��KRa���SJSFI�¨Na�K«aR�H�JML�EGH RT�§JS¸T�jÃ¥��NaF��¦RTJSH�EGRT��R��%�SH R�PSH¥�KRT���S�nL�N<Á
�K«aR^T_[ �þëöõaõ]YDf�H ¬nFI��LGHK�XPSF£�THKE���Na�/�9HK���:�nF���NQ�\H�� L�H��KJSRT�IR � F�NjPSH¦EGH�PSHK�,��NaEGN�FIJML�HKE���F � Na�¨«QR�PSRT�
JS¸a�¼�%�SH���RT���9ç:HK�XR�N � ��RT��HKEGNaPSRSf�RTJSPnHj�GHjPSHK�·LONa�KN�N¥L�H��KJSRa��R � F�N¥��J ¾ JSFe²jNaJSP`T �þ²jÜXkQlTlMkZY´m
¯\NaE�N$�GHh�nLGF��IF��¨NQE�HK����N_EGH�PSHaf/PSH��TH�ÁÂ�GHh�6Na�KH�E��S�GR�P�N$µSFIµS��FIRaL�H��¨N�á � ¯°��TÞbdæ¦ë�kalalTlaY´m�æ°�G�GN
µSFIµS��FIRaL�H��¨N1FI���S�IHK��HKJMLONcLGR*PSNa�'Na���8�SJS�KFIRTJ�Na�IF�P�NQPSHK��H�HK�·L�E��nL��SEGN�PSHhP�NQPSRT��Na�SEGH��GH�J%L�NaP�Na�
�9HK��N�HK����H��KF ¾ �¨Na�K«aR���J ¾ JSF�²�NaJSP@m¦¯\RTE�ÃK��fnHK����NhNaE��:�nFIL�H�L��SEGN�NaFIJSP�N�Ã����SFILGR�EGH��KH�J%LGHaf�R��%�SH
�6Na����RT�Æ�%�SH'HK��Nh��HþiGN����SF£L�R��KNaE�Nh��NaEGNh�n�cN��nLGF���FI�¨Na�K«aR���Na�KFI�¨N�H��ÊN � �IRT��H�E�NaPnRT�Km

¯¼NQE�N��%�SH'RT�¥�SEGR � E�Na��Na��H��G�KE�FILGRT� ��RT�ðNhµSF�µS�IF�RaLGHK�KN�á � ¯¦�j��RT����Na�Ê��HKE¥�S��NQPSRT��H��
N � ��RT��HKEGNaPSRT��f,RaJSPSH1N_L�H��KJSRT�IR � F�N���J ¾ JSFe²�NQJSPÑJ�«QRdHK�·LOºdPnF��G�9RTJS¤£�TH��Df/�8RTF¦PSHK��HKJM�TRT�£�:F�P�N�N
b�FI�KE�Raá � ¯°��Tà³¥æ¶ kalTlMÝbYDf*�:�nH�Ã��S�cN�µSF�µS�IF�RaLGHK�KN�PSH�NQP�Na�nL�Na�¨«aR��%�SH��9RTE·LON�Na�j�O��Na��NaP�Na�
á � ¯°��TÛbdæ¦ëykalalTlaY¼��NaE�N$±�æ¶�ó�TÞ² � ³ õTô]Y´m�æ¦JMLGEGH�L�NaJML�RSf{�%��NQJSPSR_�GHhHK�·LOº$�nLGF���FI�¨NaJnPSR1N
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b�FI�KE�Raá � ¯°�'��RTµSE�H_æ°LG�SHKE�JSH�LKf¦R�PSHK��HK����H�JS�SR^PSH�F£¬nN�NdPSH��GHþiGNQEKf¦��RaF�����H$Na�KNaµ�Nd�6Na��HKJSPSR
�S��RhPSRh�SEGRaLGR*��RT��R�Ü¥¶�¯,fQi��SJMLONa��HKJMLGH'��RT�Ä����N��GRTµnEGHK�KNaE � Nnf�Rh�:�nH�NQ�S��H�JMLONhN��eNQLGÈKJS��FeN�H
PSFI��FIJ%�SF9N��eNaE � �SEGN�PSH�µSNaJSP�Nnm¦¯\NaE�N�H��:FILONQEjHK����N��GRaµSEGH��¨NaE � N�H�¬*FI��L�H��ÄRT�j�GR:�:�nH�L�H���µSEG�*L�RT�
Bz����v���
bnoxMû�ú×üGU{�%�SH§�6Na�KH�� �S�cN��KRa���SJSFI�¨Na�K«aR PnHjµ�NaFñ¬*R JS¤£�TH��Df<PSF�����H�JS��NaJnPSR��QºaEGF�Na�/H�L�Na��Na�
�%�SH'��«aRhJSH��KH��G��ºQEGFeNQ� �%��NaJnPSR���H#�nL�FI��F��KN�Rh�SEGRQL�R:�KRT�IR�Ü¥¶�¯\m

æ°��LGHcL�EGNaµ�Na�I�SRd�SE�RT�9ç*H Á��GHcN�FIJ%LGH � EGNaE�cdb�F���EGRaá � ¯°�'N��KNa��Na��F�P�NQPSHcPSHc�nL�FI��F��KNaE�RT�
��R*�%�SH�L�HK�1²jEG�nLGRT�Kf���RT��RÑNa�£L�H�EGJ�NQLGFI�QN^PSHd��RT���SJSFI�¨Na�K«aR>�GRTµSE�HdE�HKPSH��$æªL��SH�EGJSH�L¨f�PSF�����H�J*Á
�GNaJSPSR$N��nL�FI��FI�¨Na�K«aRhPSR1±�æ§¶�ó�m � �G��F���f9Ã���Ra�G�G¤£�TH��\PSFI��FIJ%�SF�E�N��GRTµSE�HK�KNaE � N�JSRc��F���LGHK��N�H
�9RT�G��F�µSFI��F£LONaEª�n�~�cNaFIRTE°PSH��GHK���9HKJS�SR�P�Na�Na�S��FI�¨Na��ç*H��¦HK�G��EGF£LONa�§�KRT�¿N�	|�úþûpr	t���nOû¼á � ¯¦�°�%�SH
�%�SH�F�E�NQ�Æ�nL�FI��FI�¨NaEjNhE�HKPSH'æªL��nHKEGJnH�L¨m

æ°��LGH�L�EGNaµ�Na�I�SRcH���LOº�PSFI�:F�PnF�PSR�HK�¡�¨Na�n¤IL��n��RT��m ¯°E�F���HKF�EGNa��HKJML�HQf9Ã�Na�SE�HK�GH�JMLONaP�N1�n�cN
E�H��:F��G«aR�PnH¥�IFILGHKE�N<L��SEGNnm¼ë{R � R�NQ��¸T��fM�GF£L���N<ÁÂ�GH�R#�¨Na�n¤IL��n��R�PSH�F����S�IHK��HKJMLONa�K«aRSfT�%�SH¥PSH��G�KE�H��aH
Na���:�nHK��LGç*H��#PSH��SE�R<i�H�LGR�H�N1EGHKFI���n��HK��HKJML�Na�¨«aR�P�N1µSFIµS��FIRaL�H��¨N�b�F���EGRaá � ¯°�Om{æ°�¢��H � �nF�P�N
H�JS�KRTJMLGE�N<ÁÂ�GH�R��¨NQ�S¤ILG�S��RhEGH��8HKE�HKJML�HIccNaJ�ºQ��F���H�PSH�E�HK���S�IL�NaPSRT��H�LGHK�·L�HK� P�NhµSF�µS�IF�RaLGHK�KNnmj¯\NaE�N
¾ JSNa��FI�¨NaE�f@ÃhNa�SE�HK��HKJMLONaPnR�R_�¨NQ�S¤ILG�S��R1PnH��KRTJS�����S��ç*H��Kf/�%�SH ¾ J�NQ��F��KNcR$L�EGNaµ�Na�I�SRSf@E�HK�SJnF�JSPSR
Na���SE�F�JS��F���NQF���FIPSÃKF�Na��H#RT��EGH��G�S�£LONaPSRa��RTµnL�FIPSRT��m
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©�NhEGH��:F���«QRcPSH#��F£L�H�E�NQLG�SE�N��8RTEGNa�ÆF�JMLGEGR:PS�S�KFIPSRT����RTJS�KH�FILGRT���GRTµSE�H��SNaE�Na�IHK�IF��G��RSf:LONa��Á
µ9ÃK� �8RTF��6Na�eNaPnRÑ�GRaµSEGH^Na� � �S��Na�hL�HK��JSRT�IR � FeNQ���%�SHd�8RaE�Na� �nLGF���FI�¨NaPSNa��JSNÑHK��Naµ�RaE�Na�K«aRÑPSR
LGE�Naµ�NQ���SRSfAi��SJMLONa��HKJMLGH'��RT�ÊN�PSH��G�KE�F��K«aR�PnH'��HK�S���8�SJS��F�RTJSNa��H�JML�RT��m

l��� � 
e��
�Q�\��O�^Ta �
V ��SEGR � E�Na��N��KRTJn�KRTE�EGHKJMLGH�TÞC�ë/�jkalTl*Ù�Y�Ã�Na�%�SHK�IH$�%�SH�Ã_H ¬nH��K�nL�NaPSR>�GFI���S�IL�NaJSHKN<Á

��HKJML�Hh�9RTE�PSRTFI�#RT�^�cNaFI���SE�R*��HK�G��RT���%�SHh��R*RT�9HKEGNa�vH�J%LGEGHh�GF´m � H ¬*HK�K�n�¨«aR��KRTJS��RTEGE�HKJML�H
RT�ø��NaE�NQ��HK��N>PnRT�1�G�nµ*Á��SE�R � EGNa�cNQ���9R*PnH � H�E�NaE��S� � NaJS�SRöPnHdPSH��GHK���9HKJS�SR�H ¬*�SEGH��G�GF£�TRSf
�%��NaJnPSR1H�¬*H��K�nL�NaPSRT��H��¡��ºa�%�SFIJ�Na�¥�KRT�ð��NaF���PSH��S�ð�SEGR:�KH��G��NQPSRTEKf@RT�dH��¡��RT���S�nLONQPSRQÁ
E�HK��PnF���LGF�JML�Ra�Kf
�6Na�KH�JSPSR1��RT�ð�:�nH�Rc�nEGR � EGNa��N���NQE�Na�IHK��Rnf����SFIL�Na���THK��HK��f.�GH�iGNc�cNQF���E�ºa�nF�PSR
�%�SH'Rh�GHK�%ÀSH�JS�KF�Na�Dm

V ��N���ºa�%�SF�J�N��SNaE�Na�IHK��NjÃ°�S� ��RTJ<i��SJMLGR PSH°�nEGR:�KHK����NaPnRTEGH��\�KNa��Na��HK�/PSHªL�EGNaµ�Na�I��NaE.��RQÁ
RT�9HKEGNQL�F£�QNa��H�JML�H§��NaE�N EGHK��RT�I�aHKE\�S�ï�nEGRTµS�IHK��N¥��RT���S�nLONQ�KF�RaJ�Na�Dm\C��S����ºaEGFIR�PSHj�S� �GF��·L�H��cN
��RT��R�HK�G��H���Ra�G�G�nFn�S��N �:F��G«aR�»SJSFI�¨NnfaRT���GH�iGNnfM��NaEGN�HK�IHjÃ���RT��R��GH�Ra�¼�QºaEGFIRT�¼�SE�R*��HK����NaPSRaEGHK�
�8RT���GH����S�v�G¸nm�æ¼¬*F��·L�H���PSRTF���LGF��9RT��PSH��cºQ�:�nF�J�Na����NaE�NQ��HK��Na��S�Ra�'���S�ILGF��SE�R*��HK�G�GNaPSRTE�HK��H
RT�����n�IL�FI�KRT���S�nL�NaPSRTE�HK��m

© Ra�\���n�IL�FI�SEGR:�KH��G�GNaPSRTE�HK�§B ¾ � �SE�N k*m£Ù�U�f<N���H���¸aEGFeN*f¨JSRTE��cNa�I��H�JML�Haf�Ã¦�KRa����NQE�L�FI����NQP�N
H�J%LGEGH$L�R:PSRT��Ra���SEGR:�KH��G��NQPSRTEGH��KmòC NQ�KHK���GR>Ã$�8HKFILGR^NQL�EGN¨�TÃK�hPSH_�S�µ�NaEGEGNa��HKJML�R��%�SH_RT�
FIJ%LGHKE���F � Nnm>¯¼NaEGN^�%�SH_�S� �SEGR � E�Na��Nd��HþiGN^H�¬*HK���nLONaPnR3H���S�¹���S�ILGF��SE�R*��HK�G�GNaPSRTE�f°H1L�FIEGH
�SE�RA�THKF£L�RyPSH��G��N NaE��:�nFIL�H�L��SEGNnf¥HK��H�PnH��TH^��HKE_PSFI�:FIPSF�PSRÑHK� PnFI�TH�EG��RT�`}��*¬*RT�_PSH^H�¬*HK���S�¨«QR
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Bþú©¨�r�ûª��«<üGU�fnPSHK����N��8RaEG��Nnfn�KNaP�N�}��*¬*RcÃ�H ¬*HK�K�*LONaPSR��KRTJn�KRTE�EGHKJMLGHK��HKJML�HQm

P1 P2 Pn

Barramento

Memória Memória Memória

¬®_¯®°�±	²¤³®´¶µ=· � EG�%�SF£L�H�LG�SE�N�PSH#�S�Êb��S�ILGF��SE�R*��HK����NaPSRaE
®Tº��S�¿���S�£L�FI�KRT���S�nL�NaPSRTE¥B ¾ � �SEGN�k*mÛkTU§Ã���RT����RT�·L�R���RTEPSRTFI�RT�$��NaFI�§��RT���S�nLONQPSRQÁ

E�HK�Kf�LONa��µ9ÃK�ð�O��NQ�cNaPnRT��PSH�JS¸T��f.�%�SH��9RT�G���SHK�¡µ�NaJS��RT��PSH���H���¸TE�FeNa��FIJSPSFI�:FIPS��NaFI�¥H���«aR
FIJ%LGHKEþÁ��KRaJSHK��LONaPSRa� �9RTE��S��N�Ra����NaF���E�HKPSH��Kf � HKEGNa����HKJMLGH�PSH�NQ�IL�RhPSH��GH����9HKJS�nR¸T\[ �þëöõTõaY´m
C����GHþiGN*f��KRT��R�RT���SEGR:�KH��G��RT� H���L�«aR�H��Æ��ºa�%�SF�J�NQ��PSF��·L�F�JML�Na�KfS�SNaE�N��%�SH#��N�iGNh�KR:RT�9HKE�NQ�¨«aR
H�J%LGEGH'HK�IHK��Ã#JSHK��HK����ºaE�FeNh�S�cN�LGEGR:�¨N�PSH#��H�JS��N � HK�ÊN<L�E�N¨�aÃK�¥P�N�EGHKPnHam

P1 P2 Pn

Rede

Memória MemóriaMemória

¬�¹¯®°=±©²�³®´º³®· � EG�%�SF£L�H�L��SEGNhPnH'�n�ðb��S�£L�F���RT���S�nLONQPSRTE

� NaE��:�nFIL�H�L��SEGN��:�nH#�aHK�Æ��HKJSPnR���NaF��j�nL�FI��F��KNaP�N'Ã�N�PnRT�����S�ILGF���RT���n�nLONaPnRTEGH��Kf%LONa��Á
µ9ÃK�X�O��NQ�cNaPnRT�/PSHjN � ��RT��HKEGNaPSRT�{PnH��RT���n�nLONaPnRTEGH��jBynp�q�%ü�ú�ûpr�ü�
ut»vw
aryxAü�ú��aú¼��
a|nüGU f<�9RTFI�,�SNaE�N
�S�Ä��H��G��R���R:PSHKE�PnH��SEGR:�KH��G��NQ��H�J%LGRSf�RT��N � ��RT��HKEGNaPSRT���9RT���G�SH��Æ�S�Ä���S��LGR�FIJn�8HKE�F�RTEjNaRT�
���n�IL�FI�SEGR:�KH��G�GNaPSRTE�HK�Kf\�GH����6Na��NaE#J�NdH��G�¨NQ�eNaµSFI��FIP�NaPSHQf\�9RTF��'�GH��8RTE��nEGHK��F���R�PSHc��NaFI���9R*PnHKE
��RT���n�nLONa��F�RTJSNa�Df�Na�9HKJ�Na��PSH��aH�Á���H�NaPSF���F�RTJSNaE ��NaFI� ��RT���n�nLONaPnRTEGH���H�F�JML�H�EG�IF � º<ÁÂ��RT��m�C��nLGEGR
�6NQLGRTE§F�����RTE·LONaJMLGH Ã �:�nHafS�%��NaJnPSR��S�ÅPSRT��Jn¸T�jH���L�EGN � N�R�EGHK�·L�R�PSR��GF��·L�H��cN'�KRTJML�FIJ%��N�L�EGN<Á
µ�NQ����NaJnPSRSfMR'�:�nH¥JnHK�~�GH����nEGH¥Na�KRaJ%LGHK��H �%��NaJnPSR�FI�G�GR#R:�KRTE�EGH��KRa���S��PSRa��SE�R*��HK����NaPSRaEGHK�
PSH#�S�Ä���S�ILGF��SE�R*��HK����NaPSRaEKm
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� EGNa��NaPSRTE¥�nL�FI��FI�¨N��SNaE�N1��H��KRT���SJSF��KNaE���RT�¢Ra�nL�E�R1JS¸$��J ¾ JnFe²�NaJnP.m'¯¼NaEGNcL�E�NQµ�Na���SNaE���RT�
N�á � ¯°�#ÃcJnHK�KH��G�GºaEGFIR��:�nHc�9HK��Rd��H�JSRT�'�S� ��HK��µSEGR�P�Nd�G�nµSEGH�PSH1H�¬*H��K�nLGH$R��SEGR � E�Na��N
E�HK�G�9RTJS�Gº¨�THK�¦�9RTE � H�EGHKJn�KFeº�Á��eN*m�æ°��LGH��nEGR � EGNa��N � HKEGN$F�PSH�J%LGF ¾ �KNaPSRTE�HK����NQE�N$�¨NaPSN_�n�vPSRT�
��RT���9RTJSH�JML�HK��PSN�EGHKPnH$H$HK�G�SNa����N�NdL�Naµ9HK�eN�PSH$�O��N¨�THKNa��H�JML�R>HKJML�E�H$HK��H�����NaEGN��:�nH$�GHþiGN
�9RT�G��¤I�aHK�{RhL�E�º<�8H � R�PSH'F�J*�8RTEG��Na�Kç:HK��m

� E�HK�eNQ�¨«aR3P�Na�1�SE�F�JS��F���NQF��h�8�SJS�Kç:HK�cP�N3á � ¯°�hHK��L�ºöPSF����KE�F���F�J�NaPSN>J�N>LONaµ9HK��N�k*m£ÙTm
¶jRT��R1NQ�SEGH��GHKJML�NaPSR_NaJML�H�EGFIRTEG��HKJML�HQf@N���J ¾ JSF�²�NaJSP.f�Na���GF��ð��RT��RcN�á � ¯°�Of@�S�GN1N1Naµn��L�EGN<Á
�K«aR�PSH���NaE'PSH ¾ ��Na���SNaE�N�EGH¨NQ��F��KNaE'Nd�KRa���SJSFI�¨Na�K«aRdH�J%LGEGH�PSRTF����SEGR:�KH��G��RT�Km � �SE�F���FIL�F£�QN
íLî�ï2�¶ð�ñZ�/�È¦b�u��ð�ò�ó=ôzõ Ã�EGH��G�9RTJS��º¨�aHK�°�9RTE���EGFeNQE �S�¡��NaE�PSH ¾ ��Na��B Ð ¯§U m�V �¡PSRT��NQL�E�F�µS�nLGRT�
��NQE�NdN��G��N��KEGF�Na�¨«QR�ÃcN ¾ ��N�PSH��KRTJS�����S�G«aR�NQ�G�GR:�KF�NaP�N�ca� ¾ �eNa�'PSHcH�JM�*FIR�HcPnHcEGH��KH����K«aRSm
� ��µ�Na��Na� ¾ �eNQ��PSH��n�cN Ð ¯���R:PSH��¹�GH�EcNa���GR:�KF�NaP�Na��N��S��N>»SJnF��¨N ¾ ��N^PnH���RTJS�����S�G«aRSf
Na���GFI�ý��RT��R��¨NaPSN��S�cN�PSHK��Na�j�9RTE���HKE���Na�9H¨NaP�N���NaE�N��S�cN ¾ �eN'PSH��KRTJn�K���n��«aR��SNaE�LGF��K�n�eNaE�m

ö�²�÷�ø�ù\²³®´úµ=· ¯¦E�F�JS��F���NQF����SE�F���FILGFI�QNa�§PSH#�KRT���nJSF��KNa�¨«aR
¯¦E�F���FILGFI�QN Ç
�nJS�KFIRTJ�Na�IF�P�NaPnH
á � ¯¦�Oÿ���EGH¨N<L�Haÿ��%�/B´U ¶jEGFeNQE��S�Æ��NQE¥PnH ¾ �eNa�'B Ð ¯§Uá � ¯¦�Oÿ���EGH¨N<L�Haÿ����@B´U ¶jEGFeNQE��S��N ¾ �eN�PSH#�KRaJS�K�I�S��«aR�PSH#EGH��%�SF���F��Kç:HK�PSH�L�EGR:�¨N�PnH���HKJS�GN � H��
á � ¯¦�Oÿ���R*PnFI�	û9ÿ��:�{BDU b�R*PnF ¾ �KNaE�Na���SE�RT�SEGFIHKP�NQPSHK��PSH#�S��N Ð ¯á � ¯¦�Oÿ�E�H � FI��L�H�EKÿ���EABDU ³¥H � F��·L�E�NQE��S��NhE�H � F�«aR�PSH#��HK��¸TEGF�N���NaEGN�NL�EGR:�¨N�PnH'��HKJn��N � H��
á � ¯¦�Oÿ��9RT��LKÿ��GEAB´U ¶jRT��R:�¨NaEj�S�cN�E�HK�%�SF���F��K«aR�PSH#L�E�NQJS���8H�EGÈKJn�KFeN

PSH#P�NaPSRT��JSN ¾ ��N�PSH#HKJM�:F�R�PSH#�S��N Ð ¯
á � ¯¦�Oÿ��9RT��LKÿ�EGEAB´U ¶jRT��R:�¨NaEj�S�cN�E�HK�%�SF���F��K«aR�PSH'EGHK��HKµSFI��H�JML�R

PSH#P�NaPSRT��JSN ¾ ��N�PSH#EGH��KHK�9�¨«QRcPSH#�S��N Ð ¯á � ¯¦�Oÿ��9RT���´ÿ��K��BDU á¦HKEGF ¾ �¨NQE�HK�Æ�S��N ¾ ��NhPnH'��RTJS�����S�G«aRhRL�ÃKE���FIJSR�PSH#�S��N�L�E�R*�KNhPnH'��HKJn��N � H��
á � ¯¦�Oÿ��9RT���´ÿ��K�
ÿ�µS��R:�oÝ�BDU ²j��R:�%�SH¨NaE�NQL�Ã'N��KRTJn�K���n��«aR�PSH#�S��N�L�EGR:�¨N�PSH

��H�JS��N � HKJS�
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� �SEGFI��F£L�FI�QN íLî�ï2�¶ð*ý����O  þ	ÿ=ð�ò�ó=ôÃõ Na�ILGHKEGN>R3HK��L�NaPSRöPnH��S��N Ð ¯,m��ÅNQLGE�N¨�TÃ��cPSH��eN
�%�SHhPS��NQ� Ð ¯°��E�H¨Na�IF��¨NQ�¡R$�nEGR:�KHK���GR�PSH��KRaJSH�¬n«aRSm�C����SEGFIJS�KFI��NaF��¥�¨NQ���9RT���SE�HK��HKJML�H���J�N
H���L�E��nL��nE�Nh�:�nH���RTJML�ÈK�ÊRa� N<L�EGFIµS�nLGRT��PSH'�KRTJnH�¬n«aR���«aRhR�J:»n��H�EGRhP�N Ð ¯òEGHK��RaL�NnfSRhF�PSH�J*Á
LGF ¾ �KNaPSRTE�PnRhNaP�Na�nL�NaPSRTEjPSH��¨NaJSNa�@E�HK��RaL�RSfnNhb�ÜXVXN��GH�E��nL�FI��FI�¨NaP�N'��NaEGN�N�L�E�NQJS���8H�EGÈKJn�KFeN
PSH���H�JS��N � HKJS��H�Nc�%��Na�IF�P�NQPSH�PnH��GH�E��:F���R1PSH��GHþiGNQP�Nnm�¯\NaE�N��S� �nEGR:�KHK���GR1��RTJS�SH��KH�E#N Ð ¯
H$R^F�PnHKJML�F ¾ �¨NaPnRTE�PSR>NaP�NQ�nLONaPnRTE�PSH$�¨NQJ�Na��E�HK��RaL�R�Ã_JSH��KHK����ºaE�F�R>Na� � �S�Ra�nL�E�R�L�F��9R�PSH
FIJ%LGHKEGNa�¨«aR�H�¬*�S�I¤��KF£L�R���NaEGNcN�LGEGR:�¨N�PSHK����Na��FIJn�8RTEG��Na��ç*H��Km�¯\RaE H ¬nH����n��RSf
LONaFI� FIJn�8RTE��cNa��ç*H��
�9R*PnHK�¢��HKE#��Na����NaPSNa�#�nL�FI��F��KNaJSPSR�RT�nLGE�N$EGH�PSHaf{�S�vNaEG�%�SF£�TR_�KRT����NaE·L�FI����NaPnRcRT�^HK� ��FIJS��N
PSH'�KRa�cNaJnPSRSm � �9¸T��Nh�O��Na��NaP�NhPSH��G��N��SEGFI��F£L�F£�aN*f*�S��N Ð ¯òHK��L�º��SE�RTJMLON���NaE�NhEGH��KH�µ�H�E H
H�J%�:F�NaE�P�NaPSRT��PnHbÞQ��NQE�Nh�S�cN�RT�*L�E�N�E�HK��RaLONnm

� E�H � F�«aRöPSH���HK��¸TEGF�N>�*L�F��IF��KNaP�N3�SNaE�N�N3LGEGR:�¨NöPSH���HKJn��N � H�JS�1��RTµSEGH��n�cNöE�HKPSH
��J ¾ JSFe²�NQJSPøPSH��TH�JnHK�KH��G�GNaEGF�Na��H�JML�H���HKEcE�H � FI��LGE�NaP�N*m�Ü¼Na���SE�R*��HK���GR�Ã�EGH¨NQ��F��KNaPSR3NQL�EGN¨�TÃK�
P�N^�SE�F���FIL�F£�QN íLî�ï2�¶ð*�����O  ¢ �u�a�zð*ý���ôÃõ m � ��¸T�hR^EGH � F��·L�E�R>PnH���HK��¸TE�FeNnf°�9R*PnH�Á���H_�SEGR:�KH�PSHKE
��RT� Na��Ra��H�E�Na��ç*H��cPSH_L�E�R*�KN3PSH���H�JS��N � HKJS��m ¯\NaE�N>LONa�´fj�SE�F���HKF�EGNa��HKJML�H$PSH��TH Á��GHd�KEGF�NaE
�S��NhHK��LGEG�nLG�SE�N�PSH'EGHK�%�SFI�GFI�¨«aRSf
�O��NQ�cNaPSN�PSH��G��EGFILGRTEKm�æ¦�IH#��RT���G�SF,�¨NQ���9RT���%�SH�PnHK�G��EGH��THK�
N_L�EGR:�¨N_PSH���H�JS��N � HK��f\��RT��RdN_�%��NaJML�FIP�NaPSH�PSHcPSNaPSRT�'HKJM�TRa�I�:F�P�N_Hc�n����RTJMLGHKF�E�R��SNaE�N
N�E�H � F�«aR�PSH1��HK��¸TE�FeN�RaJSPSH1H���LO«QR>Ra��PSH��aHK�¹��HKE��KRa��R:�¨NaPSRa��RT��PSNaPSRT��m � ���SEGFI��F£L�F£�aNQ�
íLî�ï2�¶ð*ó��¡¢ �ÖðX¢Ö�zôzõ H íLî�ï2�¶ð*ó��¡¢ �Öð*�¼�zôÃõ H��8H�L�FI�QNa��N�LGEGR:�¨N�PSH1��HKJS�GN � HK��mdC���PSHK���KEGF£L�RTE�HK�
á � ¯°���G«aR��nEGR:�KHK����NaPnRT� ��HK�%ÀSH�JS�KF�Na����HKJML�HQf
RT����HþiGNnf�R��SE�F���HKF�E�R�Nh�GHKE��9RT��L�NaPSR�J�N ¾ �eN�PSH
�S��N Ð ¯òÃ#R��nEGF���HKFIEGR�N���HKE��SEGR:�KH��G�GNaPSRSm

� � �SEGFI��F£L�F£�aNQ� íLî�ï,� ð*ó¡�����ºð�ñ�ò®ôzõ H íLî�ï,� ð*ó¡�����ºð�ñ�ò®ð��	� ��ñ�
�ôzõ �aHKE�F ¾ �KNa�¡N��KRaJS�K�I�S��«aR
PSR��SEGR:�KH��G�GNa��H�JML�R$PSH��S�ðPSHK���KEGF£L�RTE�m � ��µ�NQ���SE�F���FIL�F£�QNa�j�TH�EGF ¾ �¨Na� N��nEGF���HKFIE�N�HKJMLGE�NaP�N
PSH��n�cN ¾ �eNcPSH���RTJS�����S�G«aR$�%�SH�Ã���Na����NaPSN_��RT��R1�S�¢PnRT���GH��S�#��NaEªËa��H�L�E�RT��PSH�H�JML�E�NQP�Nnm
¶jRT��Rc��HKJn�KF�RaJ�NaPSR�NaJML�H�EGF�RaEG��HKJML�HQf9�KNaP�N ¾ �eNhPSH��S��N Ð ¯�HK�·LOº���F � NaP�NhNcRT�nLGE�N�PSH���RTJ*Á
�����S�G«aR#Haf%�%��NaJSPSR��S��PSH��G��EGFILGRTE°HK�~�n�cN�P�Na� ¾ ��Na�°P�N Ð ¯ÑÃ��KRT���S��H�LONa��HKJMLGH��SEGR:�KH��G�GNaPSRSf
Ã1��NaJS�KNaP�Nd�S��NdH�J%LGE�NaPSN�J�N ¾ �eN�PSH1�KRaJS�K�I�S��«aR�JSN��:�SNa�jH��eNdH���LOº^Na���GR:�KF�NaP�Nnm � �SEGFI��FñÁ
LGFI�QN íßîDï,� ð*ó¡�����ºð�ñ�ò®ôzõ Ã#J�«QR�µS�IR*�%�SHKNaJML�HQf�RT����HþiGNnf
��H�J�«QR��nRT�n�TH�E�JSH�JS�%�S��N�H�J%LGE�NaPSN�J�N
¾ ��N1PSH��KRaJS�K�I�S��«aR$PnHK�eN*f{Na�nLGRT�cN<L�F��KNa��HKJML�HQf@EGH�L�RTE�J�N1��NaEGN$RU}��*¬*R_PSH�H�¬*HK���S�¨«QR�PSR_�SE�RQÁ
� EGNa��Nnf
HKJS�%��NaJMLGR$N íLî�ï2�¶ð*ó¡����ºð�ñ�ò®ð��	� ��ñ�
�ôzõ �6NQ��Nc��HK���cNh�KRaF���N*f���Na��L�HK�ð�S�ð�KNaE�ºQLGHKE
µS�IR*�%�SHKNaJML�HQf¼HK����H�E�NaJnPSR�NQLGÃ��%�SH��S��N�JSRA�QN�H�JML�E�NQP�N�J�N ¾ �eN$PSH��KRTJn�K���n��«aR��GH�iGN�NaPSFI�KF�R<Á
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J�NQP�Nnm�¶�NQ�GR��S��N�PSH��G�GNa���SEGFI��F£L�F£�aNQ��HKJS��RTJML�EGH$�n�cN�HKJML�EGNaP�N�J%�S��N ¾ ��NdPSHc��RTJS�����S�G«aRSf
H��eN��KRa���S�IH�L�N��S�ÄPnHK�G��EGF£L�RTE�PSH��GNa¤�PSN��:�nH�F�Jn�8RTE��cN�N��:�SNaJML�F�PSNaPSH�PSH�µ�û%L�H���LGE�NaJn���8HKE�F�PSRa�Km
� ��¸T��Nc�KRTJn�K���n��«aR$P�NcLGEGR:�¨NcPnH���H�JS��N � HKJS��FIPSHKJMLGF ¾ �KNaP�Nc�9RTE��n� PSH��G��EGFILGRTEKf@R1�SEGR:�KH��G��R
E�HK�KH��nL�RaE �9R*PnH'�aHKEGF ¾ �¨NQE�Na�*L�RT��NQL�FI�¨Na��HKJMLGH�RT� PSNaPSRT�¥J�NhEGH � Fe«aR�PSH'��H���¸TE�FeN�E�H � FI��L�EGNaP�N
PSFI�G�9RTJSFIµSF��IF��¨NQP�N���NQE�N_N$EGHK��HK�9�¨«aRnmc±�N_��HK�G��Nc�8RTE��cNnf{�n�v�SEGR:�KH��G��R�L�EGNaJS����FI�G�GRaE���R:PSH
E�HK�nLGF���FI�¨NaERT��PSHK�·L�EG�nF�E�RT��P�NaPnRT���:�nH#�8RaE�Na�ýHKJM�:FeNaPSRa�Km

l��� i�O����QO��RT�XW�
 � O�W±�f� è4é �ëÓ

� b�FI�KEGRQá � ¯¦�,Ã��S��N�µSF�µS�IF�RaLGHK�KN PSH¥NaP�NQ�nLONa�K«aR��%�SHaf:NQLGE�N¨�TÃ��¦PSR'±�æ§¶�ó~B��!��ü�ú{rÖ�6÷��Oá
ú�ûª«��1Ç*ûonp�:ú¼��
a|���|L«Æ¿Á
a�~�~��|Ê��nª�aú¼��
a|���ûprÖ|@ûp�àU*TÞ² � ³XõTôZYDf9��Ra�G�GFIµSF��IFIL�Nh�%�SH�RT�¥�SEGR � E�Na��Na�
H��G�KE�FILGRT�#��NaE�N_RT�9HKEGNaE#�GRTµSE�H���J ¾ JSFe²jNaJSP.f/�nLGF���FI�¨NaJnPSR_N�µnF�µS�IF�RaLGHK�¨N�á � ¯¦���GHþiGNQ���¨Na��NQ�KHK�
PSH'L�EGNaµ�Na�I��NaE��GRaµSEGH�EGHKPnHK� ` ¶j�Of9á�� � f@b û:EGF�JnH�L H�æªL��SH�EGJSH�L¨m¥¯¼NQE�Nc�%�SH�F��G��R��8�SJn�KF�RaJSHaf9Na�
Ù�â��8�SJn�Kç:HK�¥�cNaFI���nLGF���FI�¨NaPSNa�j��NQE�N��6Na�KH�E¥RhH�J%�:FIR�H#EGH��KH����K«aR�PnH'��HKJn��N � H�JS�¥��«aR�EGH�F����S��H Á
��HKJMLONQP�Na�Kf��9RTE·LONaJSPnR�NQ���O��Na��NaP�Na��á � ¯°�j��NQE�N�±�æ§¶�óhm

� �KRT���nJSF��KNa�¨«aR¥HKJMLGEGH§PSRTF��,�KRa���S�*LONaPSRaEGHK�/��RT� ±�æ§¶�ó�ÃE�H¨Na�IF��¨NQP�N�NQL�EGNA�aÃK�\P�N NQµS�·Á
LGE�Na�K«aR PnH�KNaF£¬nNa�,PSH§��H�JS��N � HKJS��BÃÅÆ���	�=ØK
�Ç*á�Å ØU�maV ��N��¨NaFñ¬SN�PSH§��H�JS��N � HKJS�\EGH��SEGH��GHKJML�N
�S�~�9RTJML�R ¾ J�NQ�9PnH ��RT���SJSFI�¨Na�K«aR'�:�nH��9R*PSH�E�HK�KH�µ�H�EjRT��HKJM�:FeNQE��HKJS�GN � H�JS�Km � µSF�µn��F�RQL�HK�KN
±�æ§¶�ó �8RTE�JSHK��H��S��N�FIJ%LGHKE·�6Na�KH¥�KRT���S�~PSH��nEGR � EGNa��Na�¨«aR#��NQE�N'LGE�NaµSNa����NQE§��RT�~PSF£�8HKEGH�JML�HK�
�SE�RaL�R:�KRa��RT��PnH���RT���SJSFI�¨Na�K«aRSfS�9R:PSHKJSPnR���HKE��nL�FI��FI�¨NaP�N���NaE�Nh�SE�R��aHKE�L�E�R*�KNa��PSH'��H�JS��N � HKJS�
��RTµSEGH�HK�%�SFI��Na��HKJML�RT��PSH�EGH�PSHaf��aRT�IL�NaPSRT�h��NaEGNÑNa�£L�R^PSH��GHK���9HKJS�SRnm æ¦����NÑ�KNaE�NQ��L�H�EG¤I��L�FI�¨N
E�HK�SE�HK�GH�JMLONc�S��N�P�Na���G�SNa� � E�NaJSPnHK���QNaJMLON � H�JS�Kf9Nh��RaE�LONQµSF��IF�P�NaPnHam°æ°�eN�L�Na��µ9ÃK�Æ�9R*PnH'��HKE
�nLGF��IF��¨NQP�N���NaEGNhNh��RTJS�·L�EG�n�¨«aR�PSH��8HKE�E�Na��HKJMLONQ����NaE�NhN�F�JMLGH � EGNa�¨«aR�PnH�N � ��RT��HKEGNaPSRT��f*�:F��·L�R
�%�SH��G�S�9RTE·LON$��»S�£L�F��n��RT��Na��µSFIHKJML�H��'PnH���RT���SJSFI�¨Na�K«aRSmh¯,RTE#HK�G�GN�EGNa�¨«aRnf/±�æ§¶�óÆÃ�R�Na��Á
µSFIHKJML�H#PSH'H�¬*H��K�S�K«aRcH��G�KRa���SFIPSRh��NaE�NhPSH��GHKJM�aRT�I�aHKE�R���R*PSH���R�b��n�IL�Fe¶j���S�·L�H�E Tà² � ³XkQlTlTlaY´f
�%�SH�Ã_�S�¹�SE�R<i�H�LGR>�%�SH_�:F��GN>N^�KE�FeNa�K«aR�PSH_�S� NQ��µSF�H�JML�H$PSH�H�¬*HK���S�¨«QRÑ�¨NQ��Na�_PSH_RT�9H�Á
EGNaE�L�E�NQJS�G��NQEGHKJMLGHK��HKJML�H��GRTµSE�H�N � ��RT��HKEGNaPSRT�jPSH���RT���S�nLONQPSRTEGH�� �%�SH'�9RT�G����Na�ÊPSF£�8HKEGH�JML�HK�
LGHK�KJnRT��R � FeNa��PnH'E�HKPSH�� HÈÞQRT�_PSF£�8HKEGH�JML�HK� NaE��:�nFIL�H�L��SEGN�PSH#�KRT���S�nL�NaPSRTE�HK�Km

¶jRT��R$Na��FIJML�HKE·�6Na�KH���PSH��O�SNa�cNQP�N1±�æ§¶�óýH'á � ¯°� �G«aR1��F � HKFIE�Na��HKJMLGH'PnFI�8HKE�HKJML�H��Kf/N
b�FI�KE�Raá � ¯°���9RT�G���SF��8�SJS�Kç:HK���%�SH_�6Na�KH�� N3NaPSNa�nLONQ�¨«aR^PSH��S��N^�SNaE�N^RT�nLGE�Nnm � � � �S��Na�
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PSH��G�GNa���8�SJS��ç*H���JSH����O�nH � Na� N��O�SNa�cNQE�NdµnF�µS�IF�RaLGHK�¨N_±�æ§¶�ó�f¼��RT��RSf¼�9RTE'H�¬*HK���S��RnfªNa�
PSH�EGH � F��·L�EGR�PSH���H���¸TE�FeNnmj¯\RTE¥RT�nLGEGR��eNaPSRnf
N�F�JnF��KF�Na��FI�¨Na�K«aR�PSRc±�æ§¶�ó~�GH�µSNa�GH�FeN�H��ð�S�
übnprÖ�ÏÜ9ú.PSH#��NaJS�¨NQ��H�J%LGR�B �¡�Èñ�
]�¼��� U�f
�%�SH��8RTF.���SµS��LGFILG�S¤�PSRh�9RTE��8�SJS��ç*H�� PSN�b�F��KE�Raá � ¯°�Om

� ��µSF�µn��F�RQL�HK�KNa��á � ¯°�'H�±�æ§¶�óð�nL�FI��F��KNa�¢�SNaE�NaPnF � ��Na�#PSFI�8H�EGH�J%LGHK���SNaE�N�PSHK���KEGH��TH�E
�S��N�LGEGR:�¨N�PSH���HKJn��N � H���fnN�b�FI�KEGRQá � ¯¦�§�9RT�G���SF{Na� � �S��Na�jNQP�Na�nL�Na�Kç:HK��JnHK�G��H#��RTJMLGRSm°© R
±�æ§¶�óXÃ¥�nL�FI��F��KNaP�N�N�NaµS��LGE�Na�K«aR�PnH �KNaF£¬nN#PSH ��HKJn��N � H�JS��BzÅ����	�®ØK
�Ç�Á¦b�²�U�m*¶�NaP�N'�¨NaFñ¬nNnf
H��Æ�S�ÆP�NQPSR�FIJS��L�NaJML�HQfS��R:PSH#�GRa��H�J%LGH#EGHK��HKµ9HKE�RT��HKJM�:FeNaE���HKJn��N � H�JS�Km

¯¼NQE�N��S��N��¨NaFñ¬SN�PnH¥��HKJn��N � H�JS�°�9R*PSH�E°EGH��KHKµ9HKE¦P�NQPSRT�KfMH��eN�PSH��TH¥�GH�E°�KEGF�NaP�Nnf iGº#�SNaE�N
H�J%�:F�NaEKf*HK�eN�PSH��aH��K��RaJ�NaE�N��¨NaFñ¬SN�PSH���HKJS�GN � HKJn���%�SH�R�JS¸�E�HK�KH��nL�RaE��KE�F�RT�.m¼Ü\R:P�N¨�:FeNnf:��J ¾ Á
JSF�²�NaJSPh�nLGF��IF��¨N��n��»SJSFI�KR'��RTJMLGR ¾ JSNa��PSH��KRTJnH�¬n«aRSf:�O��Na��NaPSR#��NaE¦PSH ¾ ��Na�¥B Ð ¯§U�m � LGE�N¨�TÃ��
PSH��n�cN�»nJSF��KN Ð ¯\fS�9R*PnH�Á���H�HKJM�:FeNQE�H�EGH��KH�µ�H�E���H�JS��N � HKJS��m � b�F���EGRaá � ¯°�§EGHKPnH ¾ JSH#N�H��·Á
LGEG�nLG�SE�N�PSHj�S�cN Ð ¯^�KRa��R���HKJSPnR'��RT����RT�·LON�PnH�PS��Na�°�KNaF£¬nNa�¼PSH���HKJS�GN � HKJn�Km � ¾ � �SE�N#k:mÞß
Na�nEGHK��HKJMLON�HK����NhRTE � NQJSF��KNa�¨«aRnfS�KRT�ÄR�H�JS�¨NQ�S�G�S��Na��HKJML�R�P�Na���¨NQF£¬nNa��PSH#��HKJS�GN � HKJn� PSH�JML�EGR
PSH#�S��N Ð ¯\m

QP A

Nó A

Caixa A

QP A

Nó A Nó B

Troca de mensagens VAPI

Nó B

Caixa B

QP B
QP A

Caixa B Clonada

QP B

Caixa A Clonada

Troca de mensagens MicroVAPI

¬�¹¯®°=±©²�³®´�Ê· ¶�NaF£¬nN�PSH�b�HKJn��N � H�JS�¥J�Ncb�F��KE�Raá � ¯°�
¯¼NQE�N�HKJM�:FeNQE°��H�JS��N � HKJS�°N<L�E�N¨�aÃK�¦P�N�á � ¯°�OfTÃ�JSH��KH��G��ºQEGFeN#N���EGFeNQ�¨«aR�PnH��S�ïPnHK�G��EGF£L�RTE

PSH�E�HK�%�SFI�GF��K«aRSm¼æ¦���GH¥PSHK���KE�FIL�RaE°Ã��S�cN�H���LGEG�nLG�SE�N#�%�SH���Ra�G�G�nF�PSRTF��°�KNa����RT�¼�SEGFIJS�KFI��NaF���S/�S�
�9RTJML�H�F�EGRc��NaE�N$N1E�H � F�«aR1RTJnPSH�HK�·LO«aR_RT��PnH��TH��v�GH�E��KRT�IR*�KNaPSRT� RT��P�NQPSRT��H�RT�*L�EGR$�SNaE�N$N
�%��NaJMLGF�P�NaPnH¥PnH P�NQPSRT�§N'��HKE�HK�~HKJM�:FeNQPSRT�¦RT��EGHK��HKµSFIPSRT��m§¶jRT�~N#�nL�FI��F��KNa�¨«QR�PSH¥PSHK���KEGF£L�RTE�HK�
á � ¯°�Of°JSR���RT��HKJML�R�PSN^�O�nH � NaPSN^PnRT��P�NaPSRa�Kf¦R^EGHK��HK�nLGRTE���NQµ�H_N��%��NaJMLGF�P�NaPnH$HKJM�:FeNaP�N
�9HK�IR'Ra�nL�E�R'�9RTJML�R ¾ JSNa�Dm°æ°JML�E�H�L�NaJML�RSf%R�Na��µSFIHKJML�H�±�æ§¶�ó J�«QR'�9RT���GF�µnF���F£LON¥�:�nH R'EGH��KHK�*L�RTE
�GNaF�µ�NhNh�%��NaJML�FIP�NaPSH#PSH#P�NaPnRT��HKJM�:FeNaPSRa�Km¯¼NaEGN�E�HK�GRa�I�TH�E�F��G��RSf�Ã#HK����Na��RaLONaPnR�JSNh�nEG¸T�SE�FeN
��HKJS�GN � H��X±�æ§¶�óøR�LONa��NaJS�nR�PSRT�/P�NaPSRa�{H§�IR � R�Na�9¸T��f<�G«aR�HK����Na��RaLONaPSNa�/Na�/F�Jn�8RaEG��Na�Kç:HK��m
±�N ��H��G��N��8RTE��cN*fQJSR �eNaPnR�EGH��KH��nL�RTE�faÃPSHK��HK����Na�KRQLONaPSR�R LONQ�cNaJn�SR H��R � R�Na�9¸T�,RT�¼PSNaPSRT�
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H��8H�L�F£�QNa��H�JML�Ham
Cr±�æ§¶�ó�J�«QR��9RT�G���SF{�KRa���SJSFI�¨Na�K«aRcNQ�G�G¤IJS�KE�RTJ�NnfQiGºhN�á � ¯°��NQL�EGN¨�TÃK�¥PSRT����NQEGHK�¥PSH

¾ ��Na���nLGF��IF��¨NhF����GR1LGE�NaJS����NaE�HKJML�H���H�J%LGHam'���G��R_�6NQ���KRT�¡�%�SH�J�«aR$��H���Ra�G��Nc�6NQ�KHKE��O��Na��NaP�Na�
PSFIEGH�LONa�§PSH��n�cN#��NaEGN�N�Ra�nL�EGNnf*�9RTFI�§��H�FI�G�GR'�8RT�G��H��8HKF£L�R#L�EGNaJS���8RaEG��NaE·ÁÂ�GH�ÁÂFeNa�rNa�§�O��Na��NaP�Na�
�%�SH�H�E�Na�ýNa���G¤�Jn�KEGRaJ�Na�jJSN�á � ¯°�H��¿��¤�JS��EGRTJSNa�Kf*R��%�SH��6NaEGF�N'��RT�¿�:�nH�RT�j�nEGR � EGNa��NaPSRTE�HK�
J�«QR��n�SPSHK���GH��¡�*L�F��IF��KNaE�Na���6Na��F��IF�P�NaPnHK�jRQ�8HKEGH��KFIP�Na����H���RT���SNaEGH��¥PnH ¾ �eNa��m

� NaP�NQ�nLONa�K«aR�EGHKNa��FI�¨NaPSN���NaEGN�EGHK��RT�I�aHKE�Rh�SE�RTµS��H��cN�PSRhNa�G��F�JS��EGRTJnF��G��R��KRaJS�GFI��L�H�H��
��EGFeNQE{��NaE�N��¨NQP�N¥�KNaJ�Na�%PSH°LGE�NaJS����FI�G�G«aR�RT��E�HK�KH����K«aR¥PSHPSNaPSRT�,�S� JSRA�aR�}��*¬*R �KRTJS��RTEGE�HKJML�H
PSH'H�¬*H��K�S�K«aRSf.NQ�:�nF\�O��NQ�cNaPnR�PSH'PSH��¤ÌTJnF�RdBª«��:ûp�Ú
a|:U�fn��NaE�N��SEGR:�KH��G�GNaE�Na�¥EGH��%�SF���F��Kç:HK�¥PSH
��RT���SJSFI�¨Na�K«aRSm°æ°����NhF����S��H���H�J%L�Na�¨«QR�PSH��KRa���SJSFI�¨Na�K«aRhNa�G��¤�JS��EGRTJSNhÃ#PSH��G��EGFIL�NhNQL�EGNA�aÃK��PSH
LGEGÈK�¼�KRT����RaJSHKJML�H��°µ�ºa��F��KRa��S,�S�ï�nEGR:PS�nL�RaEKfaRa�nL�E�R��KRTJn�G�S��F�PSRaE¼H��S��N�H���L�E��nL��nE�N�PSH�PSNaPSRT�
��RT���SNaE�LGF����SNaP�N�B ¾ �eN�PnH¥E�HK�%�SFI�GF���ç*H��OU m � RTE � NaJSF��KNa�¨«QR�PSHK���GHK�¦L�E�ÈK�¦�KRa���9RTJSH�J%LGHK�¦�9R*PSH���HKE
�:F�����Na�IF��¨NQP�N�J�N ¾ � �SEGNck:m Ý*m

©�N ¾ � �SE�N�k*mÛÝ*f.R_�SE�R*PS�*L�RTE�E�HK�SE�HK��HKJMLON�N$�8�nJS�¨«aR_P�N_b�F��KE�Raá � ¯°��H�JS�¨NaE�EGH � NaP�N$PSH
E�H¨Na�IF��¨NQE#N���RT���SJSFI�¨Na�K«aR�Na�G��¤�JS��EGRTJ�N�HcN<L���N_�KRT��R�R�}��*¬*R��KRTE�EGHKJMLGHcP�N�Na�S�IF��¨NQ�¨«aRSmcæ°��H
NaPnF��KFIRTJ�N�JSR ¾ �~P�N ¾ ��N#PnH E�HK�%�SF���F��K«aR#PSH ��RT���SJnF��¨NQ�¨«aR#��NaF��°�S��N�HKJML�EGNaP�N'N'��HKE§�SEGR:�KH��·Á
�GNaP�NhH'E�H�LGRTEGJ�N��IR � RhNa�9¸T��HK����NhLONaE�H��6Nnm§C �KRT����RaJSHKJML�H#��RTJS�G�n��FIPSRTE�Ã#�S�ÆPnHK��ÌTJSF�R��%�SH
E�HK�SE�HK�GH�JMLON��S�i}��*¬*R���RTJS�KRaEGEGH�JML�H1PSH�H�¬*HK���S�¨«QR^NaR�}��:¬nRd�SEGFIJS�KFI��Na�¦P�N�Na�n��F��KNa�¨«QRSm_æ°��H
�KNa�nL��nE�N�N'�SEGFI��H�F�E�N�E�HK�%�SF���F��K«aR�NaFIJSP�N#J�«aR��SEGR:�KH��G��NQP�N�J�N ¾ �eN#�KRT����NaE·L�F��I��NaP�N�H H��8H�LG��N�N
��RT���SJSFI�¨Na�K«aR��9HK�eN�E�HKPSH�PSH�FIJ%LGHKE��KRTJSH ¬n«aR#�GH � �SJSPSR�N�RTEGPSH��r�%�SH�L�H���HK�r�c«aRa�Km\¯\RTE ¾ ��f
N ¾ ��N�PSH�E�HK�%�SFI�GF���ç*H���Ã��S��N�H���L�E��nL��nE�N��KRT����NaE·L�FI����NaPSN'�9RTE�NQ��µ�Ra�Á}��*¬*RT��PnH�H�¬*HK���S�¨«aRhH
E�HK�SE�HK�GH�JMLON1�S��N�E�H � F�«aR���EG¤£L�F��KNnm����G��R$��RaEG�%�SH�JnHK�G�GN1EGH � Fe«aR��9R*PSH��Ê��N¨�TH�E��SEGRaµS��H��cNa�¥PSH
��RTJSPSFI�¨«aR�PnH�H�¬*HK���S�¨«aR#��NQE�N�N��G�SN�NQL���NQ��F��KNa�¨«QRSm,¯¼NaEGN��cNaJMLGHKE°N�FIJ%LGH � E�F�P�NQPSHjPSH��G�GN#H���LGEG�*Á
LG�SE�N1HhN$HK�·LONaµnF���FIP�NaPSH�P�N_b�FI�KEGRQá � ¯¦� ��«aR$�*L�F��IF��KNaP�Na� HK��LGEG�nLG�SE�NQ��PSHhH�¬*�K�I�S��«aR_��»*L���N1H
�QNaE�Feº¨�TH�F��§PSH ��RTJSPSFI�¨«aRnf:PnH���R*PSR'N � NaE�NQJ%LGF�E¦�S�ÅNa��HK���GR���RTJML�EGRa�eNaPSR'H���RTJ ¾ º¨�aHK��N���HK��¸QÁ
E�FeN#�KRT����NaE·L�F��I��NaP�N*m � ��QNaEGF�º¨�THKFI�PnH�H�¬*�����S�G«aR���»nLG��N���HKE·�THK�ý��NaEGN��GH�EGF�Na��FI�¨NaE¦R�NQ�KHK���GRc
E�H � F�«aR��KE�¤IL�FI�¨Nnm°®Tº�NQ���aNQEGFeº¨�aHKF���PnH'��RTJSPSFI�¨«aR��G«aRhHK���SEGH � NaP�NQ�¥�SNaE�N�JSRQL�F ¾ �¨NaE�RhPSH��¤ÌTJnF�R
PSHc�S�cN�JSRA�aN�E�HK�%�SFI�GF��K«aR�J�N ¾ �eNd��RT���SNaE�LGF����SNaP�Nnm � �IFeNaP�N�NdHK����N��8�SJS��F�RTJSNa��FIP�NaPSHQf¼HK��Na�
L�Na��µ9ÃK����«aR^�S�GNaP�Na�h��NaEGN�N¨�*FI��NaE�N��8�nJS�¨«aR�PSN3b�F��KE�Raá � ¯°���%�SH_H��G�9HKE�N��9HK�IR�L�ÃKE���FIJSR
P�NQ��EGH��%�SF���F��Kç:HK��PSH���RT���SJSFI�¨Na�K«aRc�%�SH�iGºcH�¬*F��·L�H�Na� � �n�ÊPSHK���KEGF£L�RTE �%�SH¥iGº��8RTF{LGRaLONa�I��H�JML�H
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1 2 3 4 5

Fluxo concorrente
de execução

comunicação

Demônio para o
processamento da

Consumidor

Rede

Estrutura de dados compartilhada
(Fila de requisiçôes)

Fluxo da biblioteca
MicroVAPI

requisitar uma
comunicação

Procedimento para

Descritor processado

Descritor não processado

Produtor

¬�¹¯®°=±©²�³®´�Ê· � P�Na�nL�Na�¨«QR��SNaE�Nh�KRT���SJSF��KNa�¨«QRhNa�G��¤�JS��EGRTJ�N
�SE�R*��HK����NaPSRnm

Ð ��NaJSPnRö�GH�H���L�ºÑ�nL�FI��FI�¨NaJSPnRÑN�b�F��KE�Raá � ¯°���GRTµnEGH�æªL��nHKEGJnH�L_NQLGE�N¨�TÃ��1PSR�±�æ¶�ó�f
Na�KNaµ�N<ÁÂ�GH��nLGF��IF��¨NQJSPSRcR_�SE�RaL�R:�KRa��R1Ü¥¶�¯,f.�%�SHh��RT���G�SF°�n�cN1��NQL�È�JS�KF�N � E�NQJSPSHaf*i��nJ%L�Na��HKJML�H
��RT�åN �G�SN��GRTµnEGHK�KNaE � Nnfa�9RTF��,HKJM�:FeN ���SFILGRT�/P�NaPSRa�¼HjH ¬*HK�K�*LON��GRa�cNa�,PSH§�THKE�F ¾ �KNa�¨«QR�Bono¨�ûonoxaá
üp��|nüGU���NaEGN � NQE�NaJML�FIE�N^�KRTJ ¾ NaµSF��IF�P�NQPSHcPSRa���SNa�KRaLGHK��m � ��ÃK�PSF����GRSf§R3�nEGRaLGR*��RT��R��9RT���G�SF
LGHK����RT���IF���FILGHK��B·ú{�	�cûo
a�*ú×üGU � E�NQJSPSHK���SNaE�N��6Na��HKE�R��KRaJ%LGEGRT�IH�PSH�EGH��KH�µSF���HKJML�RhPSRa�¥�SNa�KRaLGHK�
H�J%�:F�NaPSRT��f�R��%�SH�H��¡�n�cNhEGH�PSH��IR*�KNa�{J�«aR�Ã'JSHK��HK�G�GºaEGFIRSm�æ°�Ê�8�SJS�¨«QRcP�Na�¥�¨NQE�Na��L�HKE�¤��·L�F��KNa�
PSRhÜ¥¶�¯�E�HK�KÃ��Ê�KF£LONaP�NQ�KfSR�±�æ§¶�ó��GRaµSEGH'æªL��SH�EGJSH�L�JS«aRh��RT���G�SF{�n�Æµ�Ra�ÆPSHK��HK����H�JS�SRSm
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l� n � ���<����RT�X^?�����%RT�4^
C����GR:�%�SH�LGHK��µnEG�nLGRT�hB r£��v�üb
bnoxMû�ú8üGU���«QR1�¨Na�SNa�KH���PSH��8RTE�JSHK��HKE��n� �KNa��FIJS�SR�E�ºa�nF�PSR

H�J%LGEGH_Na��Na�S��FI�¨Na��ç*H���H1N�EGHKPnHaf°�9RTF���HK��H���Ra�8H�EGHK��HK��L�EGÈ���EGH��K�SE��GRT��J�«QRd�8RTEGJnHK�KFIPSRT���9HK�IRT�
��R*�%�SH�L�HK� Ü¥¶�¯�HIV ±�¯�JSRTE��cNQF�� T ` Ü�æ kalalMÝZY´f
Na��Ã��ÆPSH#L�EGNaµ�Na�I��NaEGH��Ä�%��Na��H��%�SH�PSF�E�H�L�N<Á
��HKJML�H#J�N��KNa�cNQP�N�PSH#HKJS��Na�KH#PSH#P�NaPnRT��S

• ¯\HKE���F£L�H�� ��HKE�H � E�N¨�QNaE���Na�KRQL�HK���·¶�bd¯ª�:ßSf��! �bd¯ª�:ß�H��·¶�bd¯ª�ng*mXC¢�SE�R � E�NQ�cN
ÜL�	|��af{�9RTE�H ¬*HK���S��RSf{H�JM�*F�N$�GRT�IF��KF£LONa��ç*H���PSH�H��KR��·¶�bd¯ HhEGH��KHKµ9HhEGH��G�9RT��L�Na�#PSHhHK�KR
�·¶�b�¯\m*C «��:ûp�Ú
a|#PSH�EGRQL�H¨NQ��H�J%LGR#PSH����S�ILGF��KNa��LKf®�~ry
a�*ú�ûª«afMHKJM�:FeN#H�EGHK��HKµ9H �SNa�KRaLGHK�
�! 'bd¯ª�:ßSm
æ°����N��¨NQ��Na�KFIP�NaPSH>LONa��µ�Ã�� �9RT���GF�µnF���F£LON��%�SH�Na�n��F��KNa�Kç:HK���KRaJS��LGEG�S¤IP�Na�Kf'�nLGF���FI�¨NaJnPSR
�·¶�b�¯òRT�$�! 'bd¯\f*�GH�iGNa�ýLGE�NQL�NaP�Na��FIJML�HKFIE�Na��HKJMLGH��KRa��R��nEGR:�KHK���GRT��PnH��S�G��ºQEGF�Ra�KfnH��
�aHK��PSH��KRT�IR*�KNaE ��NaFI���K¸:PSF � RcJSR"��ûprp|@ûp� m�Cê«��:ûp�Ú
a|1PnH�PSHK���KRTµ9HKE·LON$PSH�E�RaL�HKNaPSRTE�f
�9RTE¦H�¬*H����S�IRSf%Ã ��RTJS�·L�EG�n¤�PSR'PSHK����N���NaJSH�F�EGNnm¼æ°�IH¥�nEGR:�KHK����N�Pn��Na�§��H�JS��N � HKJS�§�·¶�bd¯
B6NaJ%»SJS��F�RhH#�GRT�IF��KF£LONa�K«aR�PSH#E�RaL�HKNaPSRTE�Uj�GRTµSE�H'Na���:�SNaF���R#��ûprÖ|@ûp�:JSNaP�Nh��Naµ9Ham

• ¶jRT�Ê�S�Æ��R*�%�SH�L�H�µnEG�nLGRSf
�S�Æ�SE�R*��HK�G��R1�9R*PSH#�IHKE�H � E�N¨�QNaE�P�NQL�N � E�NQ�cNa���þ¯ª�:ßc��RT�
�n���KNa����R�PSHc�SE�RaL�R:�KRa��R��þ¯°�:ß��%�SH1JS«aRdÃ��SEGR:�KH��G��NQPSR���H���R$��ûprp|@ûp� m � ��NaFIRTEGF�N
PnRT�%��ûprÖ|@ûp�Ûü��SEGR:�KH��G��N��GRT��HKJML�H�P�NQL�N � EGNa�cNQ�Kf,�KRTJML�H�JSPSR�RT���QNa�IRTEGH���ÙdB6�·¶�b�¯U f°k
B8�! �b�¯U f@g�B6Ü¥¶�¯§U H1Ù�âdB¼V�±�¯U m{bdNQ�����SF£L�RT�¥RT�nLGEGRT� �aNQ��RTE�HK�¥��«aR1PnH ¾ JSFIPSRT���SNaE�N
Rh�KNa���9RhPSH#�SEGRQL�R:�KRT�IR®S¼R�EGH � F��·L�EGR"&�© »S��HKE�R�PnH�¯°E�RaL�R:�KRT�IR'&�PSR�� � © � ��FI��L�N�L�R:PSRT�
Ra���QNa�IRTEGH��Km§¯\RaE¥H ¬*HK���S��RSfnR��SE�RaL�R:�KRa��R�PSH#EGRQL�H¨NQ��H�J%LGR�C ` ¯§ÇyJ�«aRh�S�GN�Ü¥¶�¯�JSH��
V ±�¯\f
��Na���þ¯�PSF�E�H�L�Na��H�JML�Haf���RTJ ¾ � �SE�NaJnPSRcR��¨Na���9R�PnH��SE�RaL�R:�KRa��RhPSR�P�NQLON � E�Na��N
�þ¯ý�KRT��RyôTõnm¿C �SEGR � E�Na��N ���aúþûª«af¥�%�SH>F����S��H���H�J%L�N�C ` ¯¦Çjf�PSH��TH>�nL�FI��FI�¨NaE��S�
��R*�%�SH�L�H^µSE��nL�R���NQE�Nö��H�E1H � EGNA�QNaEcHK�G��HK��P�NQL�N � E�NQ�cNa���þ¯\f��9RTFI�cHK�IHK�$��RTJML�ÈK� �S�
�KNa����R�PSH¦�SE�RaL�R:�KRa��RSf¨��RTµSE�H§R��%��Na�MR(��ûprÖ|@ûp��J�NaP�N��GNaµ�HQm¼æ°����N��¨Na��NQ�KF�PSNaPSH°LONa��µ�Ã��
�9HKE��GFI��L�H#JSRh�þ¯ª�*gnm

• ¶jRT� �S� �GR:�:�nH�L�H�µSEG�*L�RSf��S� �nEGR:�KHK���GR��9R*PnH���RTJS��LGEG�SFIE���HK���SE�¸T�SE�F�R>�¨Naµ9HK�KNa���SR
�þ¯ª�:ßSf\�nL�FI��F��KNaJSPSR�N_RT�9�¨«aR�PSHc��R*�%�SH�L�HUÕoÂ*),+-�Û��Õ�.~¿0/\m{�����GR��9R*PnH���HKE��nL�FI��F��KNaPSRSf
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�9RTEH�¬*HK���S��Rnf*��NQE�N���RTJS��LGEG�SFIE�SNa�KRaLGHK��V ±�¯yH�Ü¥¶�¯\f*�GHK�¿L�H�Ej�%�SH��6Na��HKE�O��Na��NaP�Na�
NQR#��ûprÖ|@ûp� m
Ð ��NaJSPnR3��H�H���L�º3�nLGF���FI�¨NaJnPSR�RT�h�GR:�%�SH�LGHK��µSEG�*L�RT��fjPSH��TH�ÁÂ�GH���RT���G�SFIE���H�EG��F�����«aR^PSH

���S��H�EG�S����ºaE�F�RdPnRd�GFI��LGHK��N���NQE�N���H�LGHKE'�S��Na�KH��G��R�PSHhLO«aR�µ�NaF£¬*R�JS¤I�aHK�´f\FI�G�GR��GH�PSH��aH$NaR
�6NQLGR_PSH��%�SH��GHh�8RT���GH���RT���G¤£�THK�¦�S���n�G��ºaE�F�R�JSRTE��cNa�\L�HKE#�S� NQ�KHK���GR�PSH�L�«aR_µ�NaFñ¬nR�JS¤£�THK�´f
��H�H���L�NaEGF�N$NaµSEGFIJSPSR$�S��N1µSE�HK�O��N_J�N$�GH � �SE�NQJS�¨N$PSR_�GFI��LGHK��Nnm�æ°JML�E�H�LONQJ%LGRSf/�KRT��R$�GHhH���LOº
�nLGF��IF��¨NQPSR#�S�ÅNa��µSFIHKJML�H��8HK�O�SNaPSR��%�SH ���SFIL�Na�¦�THK��HK���9RT���G�SF9�S��N�EGH�PSH�PnHKPSFI�¨NaP�N*f*FI�G�GR�J�«aR
��H#LGRTEGJSNh�n�Ä�6NQL�RaE��KEG¤£L�FI�KRSf*�cNa���%�SH'PSH��TH'�GHKE���RTJS�GFIPSHKEGNaPSR�NaJML�H��¥PnH'��HKE��nLGF���FI�¨NaPnRSm

` H#�8RTEGH��Æ�nLGF���FI�¨NaPnRT�j��NQ�KRaLGHK�¥µSEG�nLGRT���cNQF�RTE�HK���%�SH'Ncb�ÜXVÄBzÅ��ÈÇ¡�	�~��� ¾®r£��|nüp�~��üpá
üp��
a|ëÉ#|Ê�×úeU#P�Nd©¥�·¶ÊB�.'û�ú¼vw
aryx`Õp|�ú�ûpr	t���nOû�¿(��rª«AU�R$��ûprp|@ûp�@RT���8EGN � ��HKJMLON_HcH�J%�:F�NdNa�nLGRQÁ
��NQL�FI�¨Na��HKJMLGHam ±�N1��H��G��N��8RTE��cN*f���H��S�¡P�NQLON � E�Na��N��8E�N � ��HKJML�NaPSR1Ã�EGHK��HKµSFIPSRSf.JSNaP�NcÃ
��NQ�G��NQPSR���NaEGN'�n�¿��R*�%�SH�L�H µSEG�nLGR�NQLGÃ �%�SH¥L�R:PSRT�§RT�j�9HKPSNa�KRT�§L�H�JS��Na�~�O�SH � NaPSR�H H���L�H�iGNa�
��RTJMLONaPnRT�Km

� L�EGN¨�TÃK�PSR#�S�GR'PSRT�¦E�HK�K�nEG�GRa�§�8RTE�JSHK��F�PSRa�°��H���RT�°��R*�%�SH�L�HK�§µSE��nL�RT�°LGHK��Á��GH��n�cN�EGH�PS�*Á
�K«aR�JSN'��NQL�È�JS�KF�N#H��S�ÅNQ�S��H�JML�R'J�N'µSNaJSP�N#��Na����NaJML�HQm¦���G�GR��SEGRa��RTE��KFIRTJ�N��S��PSH��GH����9HKJS�nR
��HK�I�SRTE�JSRT��N � �IRT��HKE�NQPSRT����RT���SNaE�NaPnR3N^�%��NaJSPnRÑ�GH��nLGF���FI�¨N�R3±�æ§¶�óv�GRTµnEGH�æ°LG�SHKE�JSH�L
��RT��R�Na�£L�H�EGJ�NQLGFI�QN���NQE�N��KRT���SJSF��KNa�¨«QRSm



Ë sedgf9}�îih.� 1

k z dgh.uøz uø|Å}�selNmå�

æ°��LGH��KNa�S¤£L��S�IR�PSHK���KE�H��THdN�F����S��H���H�JMLONa�K«aRdP�NQ�h�8�nJS�Kç:HK���%�SH$�8RTEGNa� �n��NaP�NQ���SNaE�N
�%�SH_N�µSFIµS��FIRaL�H��¨Ndb�F���EGRaá � ¯°�'�S�SPSH��G�GH��nLGF���FI�¨NaE#��R*�%�SH�L�HK�hµSE��nL�Ra���KRT��R^Na�ILGHKE�J�NQL�F£�QN�PSH
��RT���SJSFI�¨Na�K«aRSf�i��SJMLONa��HKJML�H��KRT� Na����R:PSF ¾ �¨Na��ç*H��'�8H�FILONQ��J�N�HK��LGEG�nLG�SE�N � HKE�NQ�P�N�µSF�µn��F�R<Á
LGHK�¨N*f¼Na�IÃK� P�Na�'HK��LGE�NQLGÃ � F�Na��JSH��KHK����ºaE�FeNa���%�SH��8RaE�Na� �nL�FI��F��KNaP�Na����NaE�N_�%�SHh�8RT�G��H��9RT���G¤I�aHK�
����NÑ�KRaJS�KE�H�L�FI�¨Na�K«aRSm � b�F���EGRaá � ¯°��Ã��S�cN^µSFIµS��FIRaL�H��¨N�PSHd��RT���SJnF��¨NQ�¨«aR>HKJML�E�HdJS¸a�cPSH
N � ��RT��HKEGNaPSRT��fnPSH��GHKJM�aRT�I�:F�PSN�H��Æ��FIJ � ��N � HK�¿PSH#�SEGR � E�Na��Na�¨«QR � © ` ��¶ TÞó#æ¦³ ôTõaYDm

æ°��LGH�L�EGNaµ�Na�I�SR��*L�F��IF���RT�_Rc�GFI��LGHK��N�RT�9HKEGNa�KFIRTJ�Na�/ë{�þ©ÛV32�fTi��SJMLONa��HKJMLGH��KRa�¡����NcFIJ*Á
LGHKE��6NQ�KH1PSH$��R*�%�SH�L�H���B�üb
bnoxMû�ú×üGU'��NaEGN�EGHKNa��FI�¨NaE�Nd�KRa���SJSFI�¨Na�K«aR�J�N^b�FI�KE�Raá � ¯°�Of¼�%�SHaf¦J�N
�aHKEG�G«aR NaJML�H�EGF�RaEKf��6Na��FeN3�n�GR�P�NöµSFIµS��FIRaL�H��¨N>±�æ§¶�ó�m�æ°�G��N�JSRA�QNöF����S�IHK��HKJMLONa�K«aR>�nL�FI��F��KN
��NaF��'HK����H��KF ¾ �¨Na��HKJMLGH$�GR:�:�nH�L�H��hµSEG�nLGRT���%�SH$P�«QR^NaR��SE�R � E�NQ�cNaPnRTE��n���NaF�RTE � EGNa��PSH
��RTJML�EGRa��H�P�NQ�1F�Jn�8RaEG��Na�Kç:HK���%�SH���«aRöLGE�NaJn���8HKE�F�P�NQ�1��H��eNÑE�HKPSHQm�¶jRa��RSf��9RTE1H ¬*HK���S��RSf¥N
�9RT�G��F�µSFI��FIP�NaPSH�PnH�R��SEGR � E�Na��NaPSRaE�J�«aR�Na��H�J�Na�¥HK���KEGH��TH�E�RT�¥P�NaPSRT�¥�%�SH'�:�nHKE�H�JM�*F�NaEKf
��Na�
L�Na��µ9ÃK�ÄR��¨NQµ�H��¨Na�I�SRh�þ¯ø�%�SH#R��SNa�KRaLGH#��RT���G�SFIE�ºnm

Ò¤��� è O�^T��� [�����
����
 � O�W±�f� è4é �ëÓ

¯¼NQE�N�N�H��eNaµ9RTE�NQ�¨«aRhPSH���L�H#L�EGNaµ�Na�I�SR��8RTF{��EGFeNQP�N��S�cN���F�JSF@µSF�µS�IF�RaLGHK�KNnfn�%�SH'�KRT���SE�H�Á
H�JSPSH�L�EGÈ��§�8�nJS�Kç:HK��f*�S��N#EGHK����RaJS��º¨�TH����9HK��N'��EGF�Na�¨«aR#PSR'�GR:�%�SH�LGH�µSE��nL�Rnf:Ra�nL�EGN'E�HK�G�9RTJS�Gº¨�THK�
�9HK�IR>H�JM�*FIR^PSRT�hP�NaPSRa�Kf§�nL�FI��F��KNaJSPSRd�GR:�:�nH�L�H���µnEG�nLGRT�hHafN>»S�£L�FI�cNnf¼EGHK����RaJS��º¨�TH�� �9RTE�E�H�Á
��HKµ9HKE�RT��PSNaPSRT����RT� ��R*�%�SH�L�H���µnEG�nLGRT�Km3¯¼NaEGN�NaPSFI�KF�RaJ�NaE����S�9RTE�LGH$N��GR:�%�SH�LGHK�hµSEG�*L�RT�c
b�FI�KE�Raá � ¯°�Of
Na���8�SJS�Kç:HK��PSH���L�Nnf�EGH��G�9RTJS��º¨�aHKF��¥�9HK�eN�LGE�NaJS����FI�G�G«aRhPSRT��P�NaPSRa�KfS��NQ�G��NQE�Na�ðN

ÙAg
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�O��NQ�cNaE�NQ���8�nJS�Kç:HK���KE�FeNaPSNa��JSHK����N���FIJSF@µSFIµS��FIRaL�H��¨Nnm
� RaE � NaJnF��¨NQ�¨«aRSf
�%�SH�NQJ%LGHK����RT���SEGH�HKJSPSF�NcN1NQ�S��FI�¨Na�K«aRhPSR1�S����ºaEGFIRSf9��Na�G�GNaJSPSR$�SNaE�N

N�µSF�µS�IF�RaLGHK�KNcb�FI�KE�Raá � ¯°�Of�H���LON���Na�G�GNaJSPSR$�SNaE�N�R$±�æ§¶�ó~H�HK�·L�H��*L�F��IF��KNaJSPSR�Rc�SE�RaL�R:�KRa��R
Ü¥¶�¯���NaEGN�NQ�KHK����NaEjN�E�HKPSHQf*��RT��R'�9R*PSH¥�GH�E§�:FI�G��Na�IF��KNaPSR#J�N ¾ � �SE�N�Únm£ÙTf%��Na�G��RT�1N'�KRT���SE�H�Á
H�JSPSHKE¦N�NQ�S��FI�¨Na�K«aR�PSR��n�G��ºaE�F�RSfa��Na�G�GNaJSPSR#��NQE�N�N�µSFIµS��FIRaL�H��¨N�b�F��KE�Raá � ¯°�/H�HK��L�N���Na�G�GNaJSPSR
��NQE�N�N���F�JSF¦µSFIµS��FIRaL�H��¨Nnf,�%�SH$Ã1E�HK�G�9RTJS�Gº¨�THK�j��RTE�Na�KH��G��NQE�N�EGH�PSH$NQLGE�N¨�TÃ���PSRT����R*�%�SH�L�HK�
µSE��nL�Ra�Kf�RT���GH�iGNnfnL�EGNaJS����F£L�F�EjRT��P�NaPSRa�Km

Aplicação VAPI

MicroVAPI

Rede

DECK Mini Bilioteca

Soquetes Brutos

Aplicação VAPI

MicroVAPI

Rede

TCP

¬�¹¯®°=±©²�Î®´úµ=· C�E � NaJSF��KNa�¨«QR�PSN�b�F��KE�Raá � ¯°�j��RT�Ê±�æ§¶�órH ` R:�%�SH�LGHK� ²jEG�nLGRT�
¯¼NQE�N�Nd��RTJS�KE�H�LGF��¨NQ�¨«aR�PnHK��LGHcL�EGNaµ�Na�I�SRdJS«aRd�8RTEGNa���8HKFIL�Na����R:PSF ¾ �KNa�Kç:HK�'JSR���HK�KN<Á

JSFI�G��Rö�%�SH��KE�FeNöNö��RT���SJnF��¨NQ�¨«aR�NQ�G�G¤IJS�KE�RTJ�NöJ�Nyb�F��KE�Raá � ¯°�Ofj�%�SH�H���LOºö�IR*�KNa��FI�¨NaPnR3JSR
µS�IR*��R�PSHKJnRT��FIJ�NaPSR�b�F��KE�Raá � ¯°�PSN ¾ � �SE�NhÚnm£ÙTm¦© Na���8�SJS��ç*H��¥PSNh��F�JnF@µSFIµS��FIRaL�H��¨N��8RTF�F���Á
�S�IHK��HKJMLONQPSRd�S� �SE�RaL�R:�KRa��R��:�nHcÃcE�HK����RTJn��º¨�TH�����H��eN_L�E�NQJS�G��F�����«aR�PSHcPSNaPSRT���:�nH1�GH�iGNa�
��NaF�RaEGHK�j�:�nH�gMÝaÝaÚMÝ$÷Kù<úþûOü�f��%�SH#Ã#R�LONa��NaJS�SRh��º<¬*F���R�PSH#�S�ÆPSNQLON � E�Na��Nnm

Ò¤��l � �f�RT� W±�4�Q�
¯¼NQE�N���H�6Na��HKEªN¥L�E�NQJS���8H�EGÈKJn�KFeN¥PSHjPSNaPSRT�\R��SEGRQL�R:�KRT�IR �þ¯��9HKEG��FILGH§N �KE�FeNa�K«aR�PnHjP�NQL�N<Á

� EGNa��Na�jPSH#N<L�Ã�gMÝaÝaÚMÝc÷Kù<ú�ûOü#B8F�JS�����SFIJSPSR�Ra��P�NaPSRa��PSR��¨NQµ�H��¨Na�I�SR��þ¯§U TàÜ¥C�³ kalTl*Ù�Y´m§¶jRT�
FI�G�GRnf%�8RaF�JSHK��HK�G�GºaEGF�N�N#�KE�FeNa�K«aR#PSH¥�S���SE�RaL�R:�KRT�IR#�GF����S�IHK�°��NaEGN'�9RT���GF�µnF���F£LONaE\N�L�E�NQJS�G��F�����«aR
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PSH#�S��N��%��NaJML�FIP�NaPSH#��NaF�RTEPSH#P�NaPSRa�Km
C�SE�RaL�R:�KRT�IRy�KEGF�NaPSRSf �SEGFI��H�F�EGNa��H�JML�Haf HKJM�:FeN �S�cNy��HKJS�GN � HK� �SNaE�NyRòE�HK��HK�nLGRTEKf

PSFI�KH�JSPSR��:�SNa�{Ã'Nh�%��NQJ%LGF�P�NQPSH#PSH#P�NaPSRT���%�SH#�GH�E�«aR�HKJM�:FeNQPSRT��H#RhL�Na��NaJS�SRh��º<¬*F���R�PSRT�
��NQ�KRaLGHK��ë{R � R1Na�9¸T�Kf
�G«aRcL�EGNaJS�·�8HKEGFIPSRT��f�H��ÊRTEGPSH��ðEGH��aHKE���Nnf.Ra� ��NQ�KRaLGHK����RT�ðRT��PSNaPSRT��f�H
H��G�9HKE�N�Á��GH'�S��N�EGH��G�9RT��L�N�PSH#��RTJ ¾ E��cNa�K«aRhPSR�EGHK��HK�nLGRTEKm

Ð ��NaJSPnR���«aR�EGHK��HKµSFIPSRT��PSNaPSRT�PSH��S�¿�GR:�%�SH�LGH�µSE��nL�RSf:�GH����nEGH�Ã EGH�LGRTEGJSNaPSR�R��¨Naµ9H�Á
�KNa���SRh�þ¯,fTi��nJ%LGR���RT�ÆRT�¥P�NaPnRT��EGHK��HKµSFIPSRT��m�¯\RaE¥FI�G��RSf
NaR��GH'EGHK��HKµ9HKE¥�cNQF���PSH#�S�Ê��NQ�KRaLGHaf
J�«QR��GH#��R:PSH#Na�9HKJSNa��EGH��KHKµ9HKE�R��SE�F���HKFIEGR��SNa�KRaLGH�PSH#P�NaPSRa�KfSH��IR � R�Na�9¸T��fS��Na����NaE�RhHKJnPSH�Á
E�HK�KR'�GH � �SFIJ%LGHaf%�9RTF��°��H¥��EGF�NaEGF�N��S��N#��HK�K«aR�PnH¥FIJn�8RTE��cNa��ç*H��ª�þ¯\fMRa�nL�EGN#PnH¥PSNaPSRT�¦EGH��KH�µSF�PSRa�Kf
��NaF��§�S��N�PSH�F�Jn�8RTE��cNQ�Kç:HK�¦�þ¯\f*�cNaFI�¦�S�cN�PSH�P�NQPSRT��E�HK�KH�µSF�PnRT�Kf*H�Na�G��F��Å�G�n�KHK���GF£�aNQ��H�J%LGHaf
��RT��R���RT��LGE�N�N ¾ � �nE�NcÚ*m k*f
R��:�nH�RTµSE�F � NQEGFeN���¸T�SF�Na� PnH���HK��¸TEGF�NnfS��NQE�N�E�HK�SJnF�E¥RT� PSNaPSRT�
H��Æ�G��N�L�RQLONa�IF�P�NaPnHam

Um pacote
rebido

Dois pacotes
recebidos

recebidos
Três pacotes

Cabeçalho IP

Dados

Cabeçalho IP

Dados

Cabeçalho IP

Dados

Cabeçalho IP

Dados

Cabeçalho IP

Dados

Cabeçalho IP

Dados

¬®¹¯®°=±©²�Î®´Ï³®· ³�HK��HK�9�¨«aR�PSRT����NQ�KRaLGHK�¥HK�ÆRTE�PSHK�

¯¼NQE�N���H�H��:FILONQE ��¸T�SFeNQ�¥PnH�P�NQPSRT�¥J�N�E�HK�KH����K«aRSf9RT����Na��RaL�H���PSH'P�NaPSRa� �G«aRcH�J%�:F�NaPSRT�
H��¡RaEGPSH��ÊF�JM�TH�EG��N*m � L�EGNaJS����FI�G��«QR�Ã#�8HKF£LONhPSHK����N��8RTE��cN*f���RTFI�¥Na�G��F��ÊR���Na�KRQL�H���H � �nF�JML�H
��HK���SEGH��GRaµSEGH��G�KE�H��aH�RT�¦P�NaPSRa�§PnR��KNaµ�H��¨Na�I�SR#�þ¯öPSR#��Na��RaL�H NaJML�H�EGF�RaEKfM�KRa��R#PSH���RTJn��L�EGNaPSR
J�N ¾ � �nE�N¥ÚnmÛÚ*fQRTµ*L�HKJnPSRSf<JSR ¾ J�Na�Df<Na�9HKJSNa�\�n� �¨Naµ9HK�KNa���nR �þ¯dH§RT�/P�NaPnRT�\JSN¥RTE�PSHK� �KRTE�EGH�L�Nnm

¯\RaE\H ¬nH����n��RSf<��NaEGN¥L�EGNaJS�·�8HKEGFIE¦Ù�kalTlTl'÷Kù<úþûOü�fQ�KRT�XPSNQLON � E�Na��Na�{PSH¦LONa��NaJS�nR ��º<¬*F���R
F � ��Na�°N�ÝalMkQlÑ÷Kù<úþûOü�PSH��S��JS¸ � ��NQE�N_�S�vJS¸d²�f{F�JSFI�KF�Na����HKJML�H�PSH��aH�ÁÂ�GH1PSH�F£¬nNaE#R�JS¸d²
H��G�9HKE�NQJSPSR��S��Nd��HKJS�GN � HK���KRaJ%LGHKJSPnR^N��:�SNaJML�F�PSNaPSHcPnH1P�NaPSRa��H1RdL�Na�cNQJS�SR���º<¬*F���R
PSRa�§PSNQLON � E�Na��Na�KfaNa�9¸T�°HK�IH�EGHK��HKµ9HKE¦HK����N'��H�JS��N � HK�rH���H���NQ�G��NQEGFeN#N�H��G�9HKE�NQE§Ra�°P�NaPSRT��m°© R
JS¸ � PSH��aH�Á���HcH�J%�:F�NaE#��NaE�N�² �S�cN_��HKJS�GN � HK�¢�KRTJML�H�JSPSR�RT��J%»S��HKE�RT�'F�JML�H�F�EGRa��Ù�kalTlTl$H
ÝalTkalnf�H#��R � R�NQ��¸T��PSH��TH Á��GH�HKJM�:FeNaE��S��Nh��H�JS��N � HK�Æ��RTJML�HKJnPSR1RT� kalTlal�÷Kù<ú�ûOü ¾ J�NaFI���cNaFI�
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Cabeçalho IP

Dados n−2

Cabeçalho IP

Dados n−1

Dados n−1

Dados n

Dados n

Cabeçalho IP

Dados n

Dois pacotes
recebidos

Um pacote
rebido

recebidos
Três pacotes

¬�¹¯®°=±©²�Î®´ºÎ®· ³�HK��HK�9�¨«aR�PSRT����Na��RaL�H�� H��ÆRTE�PSHK�ÆFIJM�THKE���N
RT�'kQlcµ�û:LGHK�#PSR_�¨NQµ�H��¨Na�I�SR1�þ¯\f�L�RaL�Na��FI�¨NaJSPnR$kalMkQl^÷KùQú�ûOü�f{N1�GH � �SFIE���«aR$H�J%�:F�NaPSRT��RT��ÝalTlTl
÷Kù<úþûOü�F�JML�H�EG��HKPSF�ºaEGFIRT����NaF���Ra��kQl_µ�û%L�H���PSR��¨NQµ�H��¨Na�I�SR��þ¯,f.L�RaL�Na��FI�¨NaJnPSR�ÝalMkal*f{Haf,HKJ ¾ ��f
�G«aR^HKJM�:FeNaPSRa��RT��ÝalTlTlö÷KùQú�ûOü�FIJSF���FeNaFI����NaFI��RT��kal�µ�û%L�H���PnR��¨Naµ9HK�KNa���SR��þ¯,fªL�RaL�Na��FI�¨NaJnPSR
ÝalTkalnf ¾ �¨NaJSPnRQÁ���H�N�H��G�9HKEGN�PSH��n�cN���HKJS�GN � H��ÄPSRhJS¸�²�PSH�L�EGNaJS�·�8HKEGÈ�JS�KF�N�H��8H�LG��NaP�N���RT�
���S�KH��G�GRnm � �9¸T�\R JS¸�²>EGHK��HKµ9HKEªRa�\P�NQPSRT�¼H���H§EGH�L�RTE�J�NaEGF�N¥�n�cN¥��H�JS��N � HK�XPSH§L�E�NQJS���8H�EGÈKJn�KFeN
H��8H�L��SNaP�Nh�KRT�Æ���S�KH��G��RSmjæ°���GH'H�¬*HK���S��Rh�9R*PnH'��HKE��:F�����Na��FI�¨NaPnR�J�N ¾ � �SEGN�Ú*mÞßSm

A B

5

O K

12000 12020

do último pacote recebido
Dados, mais o cabeçalho IP

45454544545454454545445454546565656656565665656566565656 757575775757577575757757575785858858588585885858
95959959599595995959:5:5::5:5::5:5::5:5: B

2

A

202012000

2020

;5;5;5;5;5;5;5;;5;5;5;5;5;5;5;;5;5;5;5;5;5;5;;5;5;5;5;5;5;5;<5<5<5<5<5<5<<5<5<5<5<5<5<<5<5<5<5<5<5<<5<5<5<5<5<5< =5=5=5=5=5=5==5=5=5=5=5=5==5=5=5=5=5=5==5=5=5=5=5=5=>5>5>5>5>5>5>>5>5>5>5>5>5>>5>5>5>5>5>5>>5>5>5>5>5>5>?5?5?5?5?5?5?5??5?5?5?5?5?5?5??5?5?5?5?5?5?5??5?5?5?5?5?5?5?@5@5@5@5@5@5@@5@5@5@5@5@5@@5@5@5@5@5@5@@5@5@5@5@5@5@A B

3

5020

12000 7020 A5A5A5A5A5A5AA5A5A5A5A5A5AA5A5A5A5A5A5AA5A5A5A5A5A5AB5B5B5B5B5B5BB5B5B5B5B5B5BB5B5B5B5B5B5BB5B5B5B5B5B5BC5C5C5C5C5C5C5CC5C5C5C5C5C5C5CC5C5C5C5C5C5C5CC5C5C5C5C5C5C5CD5D5D5D5D5D5D5DD5D5D5D5D5D5D5DD5D5D5D5D5D5D5DD5D5D5D5D5D5D5D E5E5E5E5E5E5EE5E5E5E5E5E5EE5E5E5E5E5E5EE5E5E5E5E5E5EF5F5F5F5F5F5FF5F5F5F5F5F5FF5F5F5F5F5F5FF5F5F5F5F5F5F

A B

A B

4

1

5020
12000

12000 12020

0

Tam máx dos datagramas

Cabeçalho IP,
Quantidade de dados e

¬�¹¯®°=±©²~Î®´��Ê· Ü,E�NaJn���8HKE�ÈKJS��FeN�PSH�ÙAkalTlTl$÷Kù<ú�ûOüj��RT�¿P�NQLON � E�Na��N�PnH�LONa��NaJS�SR��cº<¬*FI��R'F � �SNa�N�ÝQlMkal�÷KùQú�ûOü
¶jRT��RÑ��HdHK�·LOº3LGE�NaµSNa����NQJSPSR>HK� �S� N � �IRT��H�E�NaPnR>PnHd�KRa���S�*LONaPSRaEGHK���%�SHd�9RT���G�SF

�S��NcE�HKPSH��IR*�KNa�\H��KRTJ ¾ ºA�aHK�´f � �KEGH�PSFIL�N<Á���H��%�SH�RT���SNa�KRaLGHK����HKE�«QR$HKJML�E�H � �SH��#HK�¢RaEGPSH�� H
�%�SH�N��9HKEGPSN�PSH'��Na��RaL�H����GH�iGNc�SEGNQL�FI�¨Na��HKJML�H#J%�S��Nnm����G��R$Na��RTJML�HK��H��9RTEG�%�SH'H�¬*F��·L�H�Na��H�J�Na�
�S� �KNa��FIJS�SR3��NaE�N>RT�cPSNaPSRT��L�E�N<�8H � NaE�HK� HKJMLGEGHdRa�cJS¸T���%�SH��KRa���9ç*H�� R�N � �IRT��HKE�NQPSR
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HQf\NQ��ÃK� PSF����GRSf{JS«aR_H�¬*F��·L�HhEGRaLGH¨Na��HKJMLGR�H�JML�EGHhPSF£�8HKE�HKJML�H��'E�HKPSH��Km�²�Na��H¨NaPnR�JSH��G�GNa���KNaE�NQ��Á
LGHKEG¤I��LGF��¨NQ�Kf¼R��SEGRQL�R:�KRT�IR���EGFeNQPSR�JS«aRdFI���S�IHK��HKJMLON_JSH�JS�%�S� ��HK�KNaJSFI�G��R���NQE�N��aHKE�F ¾ �KNaE�N
RTE�PSHK�ïPSH��O�SH � NaP�N�PSRa�°��Na�KRQL�HK�°H�JS«aR��6Na��JSH�JS�%�S��N#��RT��N�PSH��TH�EGF ¾ �¨Na�K«aR#�GRTµnEGH�RT�°PSNaPSRT�
LGE�NaJS�·�8HKE�F�PSRT��m

æ°�¿�8�nJS�¨«aR�PSH���H���Naµ9HKE�N��%��NaJML�FIP�NaPSH�PSRT�jPSNaPSRT��H R�LONQ�cNaJn�SR�PSRa�jP�NQL�N � EGNa�cNQ�jN
��HKEGH���HKJM�:FeNaPnRT�Kf/F�J*�8RTEG��NaPSRT����H��eN$�SEGFI��H�F�EGNc��H�JS��N � HK�vE�HK��HKµSFIP�Nnf/��R:PSH Á��GHh�GNaµ�H�E#RTJSPSH
PSH��TH��Ê�GHKE���RT��R:�¨NaPnRT��RT��P�NaPnRT��PSH#�¨NaP�N���HKJS�GN � H��Æ�%�SH#�O�SH � N*f�H�R�J%»S��HKE�R�PnH'�SNa�KRaLGHK�
�%�SH �GH�PnH��TH�EGHK��HKµ9HKE�m§¶jRT�ÅF��G��RSf%��Naµ9H�ÁÂ�GH�N��%��NaJML�FIP�NaPSH¥PSH ��Na�KRQL�HK��%�SH���H�PSH��TH�H��G�9HKE�NQEKm
` H�N��%��NaJML�FIP�NaPSH PSH�P�NQPSRT�jE�HK��HKµSFIPSRT����RTF�JS��F�PSFIE¦�KRT�¿N��%�SH¥�8RTF�FIJn�8RTE��cNaPSN'�9HK��N��SE�F���HKF�EGN
��HKJS�GN � H���f¥EGH�L�RTE�J�N<Á���H^�S�cNö��HKJn��N � H�� PSH�L�EGNaJS����FI�G��«QRSf H��8H�LG��NaP�Ny�KRT� �G�S��HK���GRSf�P�N
��HK���cN��8RTE��cN*fT�GH ¾ �KNaE°�6Na�IL�NaJSPSR�Na� � �n�ï��NQ�KRaLGHafMÃ�L�EGNaJS�G��FILGF�P�N¥�S��N���H�JS��N � HK���9HKPSFIJSPSR
N�EGH�L�EGNaJS�G��F�����«aRhPSRa�¥PSNaPSRT��f�H'Ra�¥PSNaPSRT����«QR�E�H�LGE�NaJS����F£L�FIPSRT��FIJ%LGH � EGNa����HKJMLGHam

Ò¤�£Ò ] �fOg
����� ��� ^S�G�<����RT� ���k��RT�
¯¼NQE�N ��H��EGF�NaE{�S�X�GR:�%�SH�LGHjµSE��nL�RnfQÃ§�nL�FI��FI�¨NaP�N�N��8�SJS�K«aR ¢ �OñH
o�p� fa�%�SHjE�H�LGRTEGJ�N��S�XPSH��·Á

��EGFILGRTEKf<��NaEGN �S�X�9RTJML�R ¾ J�Na�%PSH�KRT���SJSF��KNa�¨«QRSfQ��HKJSPnR��%�SHjÃ��Na�G�GNaPSR ��NaE�N¥HK��N ¯¦Çjÿ��þ©�æ°Ü�f
FIJSPSF��KNaJSPSR �%�SH��GH�E�º��nLGF���FI�¨NaPnR �þ¯ª�:ßSf ` C#¶�ó�ÿ¥³ � [ ��NaE�N�N��KE�FeNa�K«aR�PSH��n�ï��R*�%�SH�L�H�µSE��nL�R
H��n�¿J%»S��HKE�R��%�SH�FIJSPSF��KN�R��nEGRaLGR*��RT��R�N��GH�Ej�nLGF���FI�¨NaPnRSm ` H�N��8�SJS�K«aR�E�H�L�RaEGJ�NaER��QNa��RaE¦Á�ÙTf
FI�G�GR'F�JnPSF��KN#�%�SH �SRT�n�aH�H�EGEGR'J�N#�KE�FeNa�K«aR�PnR���R*�%�SH�L�Haf*P�N#��H��G��N#�8RTE��cN*f%N#�8�SJn�¨«aR'P�N���F�JnF
µSFIµS��FIRaL�H��¨N�E�H�LGRTEGJ�NhRhPSHK���KE�FIL�RaE���NaE�NhRh�GR:�%�SH�LGH�RT�_R��QNa��RaEÁOÙ#�GH#�SRa�n�TH�E�Na� � �S�ýHKEGE�RSm

¶jRT��RhJ�«aRh�GH#HK�·LOº��nLGF���FI�¨NaJnPSR�JSH�JS�%�S�Ê�SEGRQL�R:�KRT�IR�H�¬*F��·L�H�J%LGHaf
Ã#��Na����NaPSRhRhJ%»S��HKEGR
kTÝ<ßSf{�%�SH�Ãh�S�¢J%»S��HKE�R�PnH��nEGRaLGR*��RT��R1E�HK��HKE��QNaPnR���NQE�NcL�H���LGHK�Kf,PSH��G��N$�8RTE��cNnf@�:�SNaJSPSR��GH
H���LOº'EGH��KHKµ9HKJnPSR�P�NaPSRa�JSR��GR:�%�SH�LGHafnR'J%»S�K�IHKR�PSR���F���LGHK��N'Ra��H�E�Na��F�RTJ�NQ�
Na��H�J�Na�§EGH���Na�G�GN�RT�
��NQ�KRaLGHK��PSH��G��H���H��G��Rc�SE�RaL�R:�KRa��RSf
R1�%�SH�H��:FILON�Nc�¨NQ�nL��SEGNcPSH���Na�KRQL�HK��PSH�RT�nLGE�Na��Na�S�IF��¨N�Á
��ç*H��Km

Ò¤�Ãç I PKJ�OQ� ���4^���
����4^
© H��G�GN��aHKE���«aR�P�N�b�F���EGRaá � ¯°���8RTF§�nL�FI��F��KNaP�N�NdRT�9�¨«aRÆÕoÂ*),+-�Û��Õ�.~¿0/\f/�%�SH1L�RaEGJ�N

�9RT�G��¤I�aHK�¦N$HK���KEGF£LON$PSRT�#�KNaµ�H��¨Na�I�SRT���þ¯,m{���G�GR�PSFI��FIJ:�nF¼R$L�EGNaµ�Na�I�SR1��Na����NaPnRdNaR_J%»S����HKR_PSR
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��F���LGHK��N�RT�9HKE�NQ�KF�RaJ�Na�DfQPSHKFñ¬nNaJSPSR'N��¨NQE � R#PSH���L�H¥Na�9HKJSNa�¦N��GRT��N�PSH��TH�EGF ¾ �¨Na�K«aR#PSR��¨NQµ�H��¨N<Á
�I�SR�PSR���Na�KRQL�H��þ¯,mS¶jRa��R�H��G�GN�RT���K«aR��8RaF��nLGF��IF��¨NQP�NnfT�SE�F���HKFIE�Na��HKJML�HQf%PSH��aH�Á���H#Na��R:�¨NQE§�n�cN
E�H � F�«aR#PSH ��HK��¸TE�FeN�Na�*¬*FI��FeNQEKfT�IR � R'Na�9¸T�PnH��TH Á���H�HK���KE�H��TH�E�R��KNaµ9HK�¨NQ���SR'PSR'P�NQLON � E�Na��N��þ¯
J�N'EGH � Fe«aR�Na��R:�¨NQP�N'H¥HK�¿�GH � �SFIP�N�FIJSF���FeN<ÁÂ�GH�N�H��G�KE�FIL�N�PSRT�P�NaPSRa��N���HKE�HK�¿HKJM�:FeNaPSRa�Km � �9¸T�
H��G�GH��SEGR:�KH��G�GRnf.Ã��O��NQ�cNaPSNcN��8�SJn�¨«aR ¢£�a�a���u� ��NaE�N��%�SH�RT� P�NaPSRT� �GH�iGNa�ðPSH��6NQLGR�LGE�NaJS�·�8H�Á
E�F�PSRT��fn�IHK��µSEGNaJSPSR��:�nHaf���NaEGN��%�SH�HK���GH#�GFI��L�H��cN��8�nJS�KFIRTJSHaf*Ã�JSHK��HK����ºaE�F�Rh�%�SH�RhJ:»n��H�EGR�PSH
÷Kù<úþûOü¦N��GH�ELGE�NaJS�·�8HKE�F�PSRSf:�%�SH�Ã ��Na����NaPSR���NaEGN�N'�8�nJS�¨«aRnf*��HþiGN�F � ��Na�
NaR�PSRT�§P�NaPSRa��N���HKE�HK�
LGE�NaJS�·�8HKE�F�PSRT����NaFI��R�L�Na��NaJS�SR�PSR��¨NQµ�H��¨Na�I�SRh�þ¯\f��KRa��R���RT��LGE�NhN ¾ � �SEGNhÚnm Ý:m

Com a opção IP_HRDINCL habilitada

Cabeçalho IP

Dados a serem enviados

Pacote a ser enviado

Sem a opção IP_HRDINCL habilitada

Dados a serem enviados

Pacote a ser enviado

¬®¹¯®°=±©²�Î®´��Ê· Ü,E�NaJn�G��F��G�G«aRhPSH#P�NaPSRa�Kf��KRa�ÆH��GH��ðNhRa���K«aRh�þ¯�ÿ�� ±�³¥�þ©�¶�ëö��NaµSFI��F£LONaP�N

� �9¸T��R�HKJM�:F�RhPSRT�¥P�NaPSRa�Kf
N��8�SJS�K«aR�PnH'H�JM�*FIR�PSN���F�JSF�µSF�µn��F�RQL�HK�KN�HK����H�E�N���RTE��n�cN
E�HK�G�9RT�·LONnm~æ°����NyEGHK����Ra��LON��9R*PnH��GHKE1L�NaJML�RyPSH�LGE�NaJS�·�8HKE�ÈKJS��FeN�PSH^P�NaPSRa�$H��8H�LG��NaP�N���RT�
���S�KH��G�GRnf�RT��PSH��nEGRTµS�IHK��Na�cJSNÑL�E�NQJS�G��F�����«aRSmå¶�NQ�GRyNa��RTJML�HK�KNyNö�SEGFI��H�F�E�N^�GF£L���NQ�¨«aRSf�Ã
E�H�L�RaEGJ�NaPSNòNy�%��NaJML�FIP�NaPSH^PSH>P�NaPSRa�_LGE�NaJn���8HKE�F�PSRa��H^R �SEGR � E�Na��Nö�GH � �SH>�G��N H�¬*HK���S�¨«QR
JSRaEG��Na�Dm ` H��O�nH � NaE��S��N���H�JS��N � HK�¹PSH_�SE�RTµS�IHK��Na��J�N�L�EGNaJS�G��F�����«aRnfH�J%L�«aR3N��8�nJS�¨«aR
E�HKHKJM�:FeN�L�R:PSRT��Ra��PSNaPSRT��f��H�J�«QR>�O�nH � NaEhJSH�JS�%�S��N>E�HK�G�9RT�·LONnfÃ$EGH�LGRTEGJSNaPSR>R^�QNa�IRTE�Á�ÙTf
FIJSPSF��KNaJSPSR^�6Na�I��N>JnRÑHKJM�:F�R3PSRT��P�NaPSRT��mè¯¼NaEGN3�%�SH�FI�G�GR>�8�SJS��F�RTJSHQfj�8RTF��KRaJ ¾ � �SEGNaPSR3�S�
LGHK����Rh��FI��F£L�H¥PSH'Ú��GH � �SJSPSRT�¥��NaEGN�HK�G�9HKEGNaE NhE�HK����RT�·LONnm

Ò¤��� UV�XW`�\b ���� ���;^?��
����;^
¯¼NQE�N�NöEGH��KH����K«aRSf�R��n�G��ºaE�F�RöPnH��TH^��NQ�G��NQE$�S� NQ��RTJML�NaPSRTE1�SNaE�Nö�S��NÑE�H � F�«aRöPSH

��HK��¸TEGF�Nnf§�SEGH��*F�Na��HKJML�H�Na��R:�¨NQP�Nnfj�%�SH���Ra�G��NÑNaEG��Na�KH�J�NaEhRT��P�NaPSRT��EGH��KH�µSF�PSRa�c��NaF��hRT�
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P�NQPSRT��PSH��S�¢�KNaµ�H��¨Na�I�SR1�þ¯,f@�%�SH��GH����nEGH ¾ �KNa�¡JSR$F�JS¤I�KFIR�P�N1E�H � F�«aRcPnRT��P�NaPnRT��B ¾ � �SE�N
ÚnmÞgMU m

Cabeçalho IP do último pacote recebido

Dados recebidos

¬�¹¯®°=±©²�Î®´ML®· ±�FI�G�9RT�GFI�¨«aR ¾ JSNa�{PSRT��P�NQPSRT�¥Na�9¸T�¥NhE�HK��HK�9�¨«aR
Ð ��NaJSPnRöN��8�SJS�¨«QR3PSH�EGH��KH����K«aRÑPSRa��P�NQPSRT��P�N>��F�JnF�µSF�µn��F�RQL�HK�KN�Ã��O�SNa�cNQP�NnfjH��eN

H��G�9HKE�N#�9RTEª�S��N���H�JS��N � HK�r�%�SH���RTJML�HKJn��N�N��%��NaJMLGF�P�NaPnH¥PnH�P�NaPSRT��f%R#L�Na��NaJS�SR���º<¬*F���R
PSR�PSNQLON � E�Na��N�H�R��KNaµ�H��¨Na�I�SR��þ¯^PSR#��Na�KRQL�HafMR��:�nH�LGRaLONQ��F��KN�kaô�÷KùQú�ûOü�fM�GH��O�SH � NaE°�%��Na�I�%�SHKE
RT�*L�E�N'��H�JS��N � HK�Å�%�SH���RTJML�HKJn��N��S�~�QNa��RaE§PnFI�8HKE�HKJML�H PSH#kaôc÷KùQú�ûOü§N��8�nJS�¨«aR�PSHK���¨NaE·LON�H��G�GH
��NQ�KRaLGH'H��aRT�IL�N�N�H��G�9HKE�NQE¥�n�cN���HKJS�GN � HK�Ä�KRT�ðkQô�÷Kù<ú�ûOü�m

¯¼NQE�N�PSH�L�HK��LONaEj�:�nH�J�«aR��SRa�n�TH��nEGRTµS�IHK��N�J�N�E�HK��HK�9�¨«aR�PSRa��P�NaPSRa�Kf*�8RaF���RTJ ¾ � �nE�NaPSR
�S� L�H����9RQÁÂ��F���FILGH�PSH1�S���GH � �SJSPnR>�SNaE�N�H��G�9HKE�NQE���RaE��¨NaPSN���Na�KRQL�H1PSHcP�NaPSRT��m ` H$J�«aR
�O�SH � NaE$JSH�JS�%�S� ��NQ�KRaLGH�JSHK���GH�L�H����9RSf�RT���O�SH � NaE_Na� � �S� ��Na�KRQL�H��%�SH^�KRaJ%LGHKJS�SNy�n�cN
�%��NaJMLGF�P�NaPnH1PSHcPSNaPSRT��FIJn�8HKE�F�RTE'NaRa��P�NaPnRT��HK����H�E�NaPnRT����NaEGN�Na�%�SH���Hc�SNa�KRaLGH1ÃcH�JM�*F�NaP�N�N
��HKJS�GN � H��å�9HKPnF�JSPSR�N�EGH�L�E�NQJS�G��F�����«aRSm � �8�nJS�¨«aR�PSHjE�HK�KH����K«aR�P�N���F�JnFMµSF�µS�IF�RaLGHK�KN¥��HK���SEGH
E�H�L�RaEGJ�NhNh�:�SNaJML�F�PSNaPSH#PSH#P�NaPSRa��EGHK��HKµSFIPSRT��m

Ò¤� n é ��
�b�Rc
��ON �X^M�f�X
��QOQZ\
4��
�^ P�
 P QSR�T*U è4é � Ó

¯*VXW�V��%�ZY(V\[^]I��W`_Qá � ¯¦�ª�a_a�G�`Y �bVa�ZVa�(cZYd_T�eY�W`VfW�S_T�Å�`_:�%�ZYSg`YK��µZW���g�_a��a_�W`Va�hW`Y�Va�i]ñÁ
��VfcjVa����_�cZ] ¾ �bVQ�KçkYK�lYK�mVQ� � �S�GVa�j�8��nS�KçkYK�¥�%�ZYoV��S_T���9çkYK�"p � g��jVa�I�GYSn	g�YfqjY ¬�]��rg`YK�scZ_f]��
��¸�cn�S�i_T��nZVt[^]I��W`_Qá � ¯¦�uq/�S�vc�YK�iY��'�wVQ�xV���_T����nZ]���Va�¨«f_�q,��g�]��y]���VfnZcZ__±�æ§¶�ósY�_�_T��g`W`_
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� ]in�]i��]iVf�i]y�bVf���f_�cZ_dVf�\�Z]yY�n	g�Y*�� aY�]yg�V¡�u¢jVf�GVfnZcZ_H£�¤`Y�VO a¥�nZ�b�f_§¦ íßîDï,� ð3�¡���Öð�¨añ�¦=ð�¨��a� q
© ¥ZY3 wVf�-V§�S_�n	ª�Y�Wr¤��f_ocZ_�¤�nZ_���Y�¤�cZ_�¤�nZ«�¤ © ¥ZY(]yW��f_� wVf�SY�W�¬jVfW!g�YdcZ_,Vf�\�Z]yY�n	g�Y3cZYdYz�Y��S¥Z�b�X_
¬jVXW�VK_%¤`Y�¥^W`YS¤`¬eY��Sg`]yªf_GYSnZcZY�WrY��S_x®�¯°Y§VfWr�xVf�SY�njVXnZcZ_%Y�¤!g�Y�¤dY��±¥Z�sVfW © ¥�]yª�_%g�YS�G¬e_�W`²fW`]y_Zp

³ ¤`¤`V�]inZ]y��]´VX�i]i��Vf�b�X_\¬ZW�VHg�]i��Vf��Y�n	g�Y�nj�f_G¤`_f aWrY�¥µVX�yg�YSW�Vf�S¶�YS¤�qe¬·_f]i¤lguVfn	g`_x��_f�¹¸ ³�º¡» q
�S_��G_x��_��¹¤`_ © ¥�YSg�YS¤��ZW`¥�g�_�¤Sq�Y�¤`¤`V#��_�n	ª�YSW`¤`�f_¼cZYKnZ_���Y\¬jVfW`VxY�n�cZY�WrY���_"®�¯½�KnZY��SY�¤`¤`²fW`]iV�p
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 a¥Zn��b�f_�c�Y\]inZ]y��]iVf�i]y�bVf���f_KcZ_#Vf�o�Z]iYSn�g`Yo¸ ³�º¡» qkÂ`²�_�¤Ã¤r_ © ¥ZYzg�Y�¤���W`¥�g`_�¤(nj�X_ZqÄYSn�g��f_�nZYS¤`¤`V
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¯*VXW�VÎ¤`Y$��Wr]´VfW#¥Z� ¬·_�n	g`_ÎÀZnjVf��cZY$��_f�\¥ZnZ]y�bVf���f_Zq-VÎ a¥Zn��b�f_ íLî�ïÐÏ¶ð�ñHÑ��È¦�Òu��ð�ò�ó �

�u¢jVX�xVfcZV�p ³ ¤`¤`VÓ a¥ZnZ�b�X_Ô wVf�tVf�yÕ�¥Z�GVf¤�]inZ]y��]´VX�i]i��Vf��¶kY�¤KnZVf¤xªXVfW`]i²bª�Y�]y¤xcZY���_�nZc�]i�b�X_ÔYtcZY
YÖ��S�i¥Z¤`�f_t� ¿ g�¥jV © ¥ZYx¤��f_t¥�g�]i�y]i��VfcjVf¤�¬jVfW`V�W`Y�Vf�i]y�bVfW§V��S_��\¥Zn�]i�bVX�b�f_�Vf¤`¤r×inZ�SW`_�njV�q�nZY�¤r¤�Vf¤
ªXVfWr]´²bª�YS]i¤�nj�f_§ a_�]Z aY�]ÁguV�nZY�nZ¢�¥Z�GV,��_kcZ]yÀj��Vf�b�X_Zq�¬e_�]i¤�_oYS¤ © ¥ZYS�xV§cZY-�S_��\¥Zn�]i�bVX�b�f_§nj�f_§ a_�]
Vf�Ág�YSW�VfcZ_�p ¾Ø¿ nZ]y��_Ã¬e_�n	g�_(�G_kcZ]yÀZ�bVfcZ_d� © ¥ZYlVdª�Y�Wr¤��f_ © ¥ZYO¥�g�]y�i]i��V-¸ ³�º¡» ��_f�G_�VX�\�Z]iYSn	g�Y
cZYo��_��\¥�nZ]i��Vf�b�f_�qe wVf�\Vx��Wr]´Vf���f_xcZYo¤`¥jV���Vf]Á�VxcZYo�GYSnZ¤�VfÕfY�nZ¤�V © ¥�]Ùq�Â`²G��_��Ú_�¤Ã¤r_ © ¥ZYzg�Y�¤
�ZWr¥�g�_f¤�Y�¤`¤`V� a¥ZnZ�b�X_¼ a_f]*W`Yzg�]yW�VfcjVGY\nZ_¼�i¥ZÕ�VfW- a_�]0��_��y_���VfcjV�Vx a¥�nZ�b�f_ © ¥ZY%�SW`]´VG_#¤`_ © ¥�YSg�Y
�ZWr¥�g�_�p

{�|w}�|Æ{ Ûx�Ã���ÐÜ����±�Í�(� �Ý��ÞÈßS�O�à�O���
¯*VXW�V-¤rY� wVf�SY�W0Vd�S_�nZYÖZ�X_(��_f�á_dnZ«-W`Y���_fg`_-��¥�g�]y�i]y�bVfcjVlVl a¥ZnZ���f_ íLî�ïÐÏ ð!ý-â�ã�ä þ	ÿ=ð�ò�ó q

© ¥ZY�njVlª�Y�Wr¤��f_ © ¥ZYO¥�g`]i�y]i�bVO¸ ³�º¡» ��_���_d a_fW`�GV¡cZY��S_��\¥Zn�]i�bVX�b�f_Zq��u¢jVX�xVdV3 a¥�nZ�b�f_-¸ ³�º¡»
WrY�¤`¬e_�nZ¤`²bª�Y��Ð¬e_�Wl���y_�njVfW3VK�bVX]Á�VKcZY��GYSnZ¤�VfÕfY�nZ¤dcZ_%nZ«�W`Y���_fg`_Zp º _���_K¤`_ © ¥�YSg�YS¤(�ZWr¥�g�_f¤�q
nj�X_#Vf¬ZWrY�¤`YSn	guV#_���_fnZ��YS]yg�_xcZY\��_fnZYz��f_æå�çuèHéjéÄêuçzëÆìÙèHéjíiêuîuî`ïÖq·V� a¥ZnZ�b�X_¼¸ ³�º¡» WrY�¤`¬e_�nZ¤`²bª�Y��
¬eY��iVÓ��_�n�Yz��f_ð a_�](WrYSg`]iW�VXcjVÔY$VÓ a¥ZnZ���f_Ôñeòló Ï5ô�õ(â�ã�ä öø÷�ôdù�ú ¬jVX¤`¤`_f¥ûVf¬eY�nZVf¤#VðW`Yzg�_�WrnjVfW
ªfY�W`cZVfcZY�]yW`_Zp

{�|w}�|øü ýo��þO�y�m�l�¡ÿ°�l���l�¡ÿ
¯*VXW�V�_�Y�n	ªk]i_��l¥�g`]i�y]i�bVXcjV-¥Z�GV( a¥ZnZ���f_ © ¥ZYfq�njVÃ¬�W`]i��Y�]yW�V3ª�Y�� © ¥ZYl�l�u¢jVX�xVfcZV�q��´VXnZ�bV

¥Z� ¬ZWr_��SY�¤`¤r_µ��_�n���_�WrW`Y�n	g`Yfq�Y�Vfc�]i��]y_�njV"¥Z� c�Y�¤`�SW`]Ág�_�W,njV^Àj�iV�cZYxYSn	ª�]y_Zp ³ ¤`¤rY#¬ZW`_k��YS¤`¤r_
�S_�nZ��_fW`W`YSn	g�Yfq © ¥ZY¡�l�iVfnZ��VfcZ_ZqX�¡W`YS¤`¬e_�nZ¤�²bªfY��j¬eY��i_(Y�n	ªk]i_�cjVf¤*�GYSnZ¤�VfÕfY�nZ¤ © ¥ZY¡YS¤rg��f_�njV(Àj�iV�p
� Vf¤�_�¥�g�W`Vf¤�ª�YS��YS¤ © ¥ZY3Y�¤r¤�V§ a¥�nZ�b�f_��3�u¢jVf�GVfcjV�YS�´V�Vf¬eY�njVX¤�VXcZ]i�S]i_�njVÃ¥���cZY�¤r��Wr]yg�_fW�njVÃÀj�´V
cZY-Y�n	ªk]i_Zp ³ ¤r¤�V, a¥Zn��b�f_ © ¥ZYd wVf�d_\�´Vfn��bVf��Y�n	g�_§cZ_\¬�W`_k��Y�¤r¤`_\Y(VfcZ]y��]i_fnjV�_�¤OcZYS¤`�SW`]yg`_�W`YS¤OnjV
Àj�iV�c�YoY�n	ªk]i_Gnj�f_G¤`_f aWrY�¥µVf�Ág�YSW�Vf�S¶�YS¤�p���²Gn�_x¬ZWr_��SY�¤`¤r_���_fnZ��_�WrW`YSn�g`Y © ¥ZY, a_f]Ðc�Y�nZ_���]inZVfcZ_
cZY�cZYS���fnZ]i_\ a_�W`Vf�±n�Y���YS¤`¤`²fW`]iVf¤(VX�iÕ�¥Z�GVf¤lVXcjVf¬�g�Vf��¶kY�¤Sp
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¾ ¸ ³�º¡» ¬·_�¤r¤`¥Z]e¥Z�GV,VX�Z¤rg`W�Vf���f_o¬jVXW�V,]ynZcZ]y�bVfW��bVXcjV,nZ«,cZ_\VX�\�Z]iYSn	g�Y © ¥�YÃ�-WrY�¬ZWrYz£
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© ¥ZY� a_�] �SW`]´VXcZ_KnjV%]inZ]y��]´VX�i]i��Vf�b�X_Zq	_%Y�nZcZYSW`YS��_x�S_�W`WrY�¤r¬·_�n�cZY�n	g�YoVf_%n ¿ �GYSW`_%¬jVf¤r¤�Vfc�_Zp

º _��¹_#¬ZW`_����iY��GVxcjV��S_�n	ª�YSW`¤��X_^cZ_f¤ÃnZ_���Y�¤�WrY�¤`_f�yªk]icZ_�q Vf¤Ã a¥Zn���¶kY�¤�cZY\YS�G¬ZVf��_fg�VH£
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WrY�¤`¬e_�nZ¤`²bª�Y��Ð¬e_�W © ¥ZY��ZW`VfW3_�¤3cjVfcZ_f¤dYS��¬eY�cjVf�S_�¤3Y�Y�n	ªk]´²H£ �i_�¤Sp
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WrY���YS¬·���f_% a_�]ÍVf�yg`Y�W`VfcZ_Zp��j_�W`Vf�±WrYSg`]iW�VXcjVf¤3Vf¤l a¥ZnZ�S¶�YS¤-c�Y§WrY��SY�¬e�b�f_�Y�cZY�¤rY���¬jVf��_XguVf��Y�n	g�_
cZ_Ó¸ ³�º¡» Y" a_�]l�S_��i_k�bVXcjV V$ a¥ZnZ���f_ © ¥ZY" wVf�^V W`YS��YS¬·���f_ÓY^VfÕ�Wr¥Z¬jVf��Y�n	g�_ cZ_�¤�cjVfcZ_f¤�q
¥�g`]i�y]i�bVXnZcZ_\¤r_ © ¥ZYzg�Y�¤d�ZWr¥�g�_�¤Sp
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¯*VXW�VÓ¤rY�ÀjnjVf�y]i��VfW%¥Z�xV Vf¬Z�y]i�bVX�b�f_ © ¥ZYt¥�g`]i�i]y�bV$VÓ�Z]y�Z�i]y_fg�YS�bVæ[^]y��W`_�� � ¯�®Kc�YSª�YÖ£�¤rY

�u¢jVX�xVfWOVo a¥ZnZ���f_\ñeòló Ï5ôdã�����ÒuÑ´â�÷�ôdù�ú q © ¥ZY�njV,ªfY�Wr¤��f_�¸ ³�º¡» �(W`Y�¤r¬·_fnZ¤�²bª�YS��¬·_fW¡�u¢jVf�GVfW
VG a¥�nZ�b�f_¼¸ ³�º¡» q © ¥�Y\ wVf�\V�cZYS¤`�S_�nZYz��f_¼cZ_f¤ÃnZ«�¤-YoÀjnjVf�y]i��VG_#Vf�o�Z]iYSn�g`Yfp���²xnZVGª�YSW`¤��X_
© ¥ZY3¥�g`]i�i]y�bV(¤r_ © ¥ZYzg�YS¤��ZWr¥�g�_f¤�Y��´V��lWrY�¤`¬e_�nZ¤`²bª�Y��e¬e_�W� aY��u¢jVXW�_�cZYS¤`�SW`]yg`_�W�cZ_�¤`_ © ¥ZYSg`Y3�ZW`¥�g`_Zq
© ¥ZY� a_�]�Vf�eY�W!g�_%njVK]in�]i��]iVf�i]y�bVf���f_oc�_�¬e_�n	g�_KÀjnZVf��cZY���_��o¥ZnZ]i��Vf�b�X_Zp
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³ ¤rg`Y(�bVX¬Z×yg`¥Z�i_§Vf¬ZWrY�¤rY�n	guV\V§Vfnj²X�i]i¤rYlcZYdcZY�¤rY���¬·YSnZ¢Z_\cjVo[^]i�SW`_�� � ¯�®uq���_f�G¬jVXW�VfnZc�_X£
¤rY�V^]y�G¬��iY���Y�n	g�Vf�b�f_ © ¥ZYG¥�g�]y�i]i��V#¸ ³�º¡» �S_���_^��Y�]y_"c�Yx��_f�\¥ZnZ]y�bVf���f_^YxV © ¥ZYG¥�g�]y�i]i��V
¤r_ © ¥ZYzg�Y�¤���W`¥�g`_�¤�p@�j_�W`Vf�s]i��¬Z�yY���Y�n	guVfcZVf¤-c�¥jVf¤�Vf¬��i]i��Vf��¶kY�¤d¬jVfW`VGg�YS¤rg�VfWÃVx�S_��\¥Zn�]i�bVX�b�f_
¤r×inZ�SW`_�njVæcjV$�Z]i�Z�y]i_fg`Y���VBA"V ¬ZWr]i��Y�]iW`VtcZY��iVf¤�_��kÂrYSg`]yªXV$_Ó�b²X�i��¥��i_æcZ_æg`Y���¬·_æcZY^�´VXgDC�nZ�S]´V
Y#Vt¤rY�Õ�¥�nZcjVt wVf��VµVXnj²f�i]y¤`YGcjVt�´VfWrÕ�¥ZW`V^cZY��ZVfnZcjVtY�_tg`Y���¬·_�cZY#��_��o¥ZnZ]i��Vf�b�X_Zp º VfcjV
Vf¬��i]i��Vf�b�X_oVf¬�W`Y�¤rY�n	guVKcZ¥ZVf¤Oª�YSW`¤r¶�YS¤�A�Vo¬ZWr]i��Y�]iW`V�ªfY�Wr¤��f_%¥�g`]i�i]y�bV§Vo�Z]y�Z�i]y_fg�YS�bV,[^]i�SW`_�� � ¯�®uq
�S_�n�ÀjÕ�¥�W�VfcjVæ¬jVfW`Væg�W`Vf�jVf�y¢jVfW%¤`_f�ZW`Y�¸ ³�º¡» Y^V ¤rY�Õ�¥Zn�cjVÓ��_fn�ÀjÕ�¥ZW`VfcjVÓ¬ZVfW�V$g�W�VX�jVf�i¢ZVfW
�S_���¤`_ © ¥ZYSg`Y�¤d�ZW`¥�g�_�¤Sp

� ¤*Vf¬Z�y]i�bVX��¶kY�¤Í a_�W�Vf�àYÖ�Y���¥�guVfcjVX¤�Y��ácZ¥jVf¤0�x² © ¥�]injVf¤ÐcZ_(VfÕ��i_f�GYSW�VfcZ_3cZY���_���¬Z¥�g�VH£
cZ_fW`Y�¤0cZ_@EÍVf�e_�W�VHg�«�Wr]i_3cZYGFk]i¤rg`Y��GVf¤ÐcZY º _���¬Z¥�g�Vf�b�f_�qX¤rY�nZcZ_ © ¥ZYO�bVfcjVd¥Z� cZ_�¤0nZ«�¤*¬e_�¤r¤`¥Z]
cZ_f]i¤�¬ZW`_k��YS¤`¤�VXcZ_�W`YS¤3¯0YSn�g`]i¥Z� ®`®r®�cZYIHKJ�Ld�fqk��_��MHKN�OPRQxêTS�U�V�WHë�êuî�c�Y(��Y���«�W`]iV�¬�W`]in���]i¬ZVf�
Y�O�X�Y[Z�\kìøíiè�V�WXë�êuî(cZY%�GYS�G«�Wr]´VæçDUkç^]jê_E`O�Y��Ý��VfcjV¼¬ZW`_k��YS¤`¤�VXcZ_�W�p ¾ ¤�cZ_�]y¤�nZ«�¤�¬·_f¤`¤`¥�Y��
_G¤`]i¤!g�YS�xV%_�¬eY�W�VX��]i_fnjVf�aE�® �cbed q'ª�Y�Wr¤��f_xcZ_xn ¿ �S�iY�_GcZ_x¤r]i¤!g�Y��GV�O�pfY�pgX�p � _�¤3g�Y�¤!g�YS¤( a_�W�VX�
¥�g`]i�y]i�bVXcjVf¤d¬Z�´Vf��Vf¤(c�YKW`Y�c�Yih¡ìjS�U�V�ìøëlk�ë�]jênmÖéÄêzëpo º _��qo ºsr�r YH£utáYS�ÈVX�\�jVf¤�VX¤Ã�x² © ¥�]injVf¤Sq
¤rY�nZcZ_ © ¥ZY%VG��_��\¥�nZ]i��Vf�b�f_GY�n	g�WrY\Y�¤r¤�Vf¤�¥�g�]i�y]i�S_�¥^¥��¹�S_��\¥�g�VfcZ_�Wco º _��vo º Hxw�w�N�N>yz\K{jênm
y'ëTUkç^|}h¡ìjS�U�V�ìøë�kOë~]jênmÖéÄêzëÆp � Vt¢Z_�W`V�cjVtW`Y�Vf�i]y�bVf���f_"cZ_�¤og`Y�¤rg`Y�¤K a_�]�ª�YSW`]yÀZ�bVfcZ_ © ¥ZYGguVfn	g�_
_%��_f�\¥�guVXcZ_�W�q���_���_K_�¤lnZ«�¤3cZ_�VfÕf�i_���Y�W`VfcZ_ZqkY�¤!guVbªXVf��¤`YSnZcZ_�¥�g�]y�i]y�bVfcZ_f¤OYz��S�i¥Z¤r]yªXVf��Y�n	g�Y
¬eY��iVf¤3Vf¬Z�y]i�bVX��¶kY�¤¡cZY�g`Y�¤rg`Y�¤Sp
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¢�U�m�êzqÍ¬jVfW`V¼g`W�VfnZ¤r�G]Ág�]yWÃY%W`Y��SY��eY�WoV"��Y�nZ¤`VfÕ�YS�ÈªXVf��]iV�p ³ ¤r¤�V^¤r_��ZWrY��bVXW`Õ	V"]inZ�S�i¥Z]£A���«�¬Z]iVf¤
cZY�cjVfc�_�¤�¬jVfW�V¼W`YSÕ�]i¶kY�¤�]yn�g`Y�Wr�GYScZ]´²fWr]´Vf¤Sq ��_fn�g`W`_��yY%cZY%]in	g�YSW`W`¥�¬·�S¶�YS¤�q0g`W`_k�bVf¤�cZY%�S_�n	g�Yzkg`_
YSn�g`W`Y§_�¤lnZ×Áª�Y�]y¤3cZY�¥Z¤`¥j²XW`]i_%Y�n ¿ ���yY�_%cZ_�¤`]y¤rg�YS�xVK_�¬eY�W`Vf��]y_�njVf�Æq�Yzg��¦�§�½®�E r�rx  p

¯*VXW�V\W`Y�Vf�i]y�bVfW�_K�b²f�y��¥Z�y_ocjV\�iVXg�CSnZ��]iV, a_�W`Vf�ÊWrYbVf�y]i��VfcZ_�¤sX�N�N�No]Ág�YSW�Vf�S¶�YS¤¡cZY(g`W`_k�bV\cZY
��Y�nZ¤`VfÕ�YSnZ¤(YS�s�bVfcjV%ª�YSW`¤��X_�cjV�Vf¬Z�i]y�bVf���f_Zp � �iVXg�CSnZ��]iV%�§�bVX�i��¥��´VfcjV�V%¬jVfWrg`]iW3cjV%cZ]yªk]y¤��f_
cZ_Gg�Y���¬e_Gg�_XguVf�Í_���g`]icZ_G¬·YS�i_Gn ¿ �GYSW`_�cZY,]yg`Y�W�VX��¶kY�¤�p � g�Vf�·YS�´V¨PZpjHKVf¬ZWrY�¤`YSn	guV�_�¤dªfVX�i_�WrY�¤
_���g�]ic�_�¤�p

©-ª¬«®�¯�ª±°³²j´®µ EÍVXgDC�nZ�S]´V\cZY��S_��\¥ZnZ]y�bVf���f_%��_���¸ ³�º¡» Y�F�_ © ¥ZYzg�YS¤c¶OWr¥�g�_f¤
[^Y�]y_�c�Y§�S_��\¥Zn�]i�bVX�b�f_ EÐVHg�C�n���]´V

¸ ³�º¡» X�N�qgX
µ
¤

Fk_ © ¥ZYzg�Y�¤d�ZWr¥�g�_�¤ P�PZqfo
µ
¤

¯0_kcZYÖ£�¤`Y�ª�Y�Wr]yÀj��VfW © ¥ZY�_(g�YS�G¬e_(_f��g�]ycZ_-nZV�[^]i�SW`_�� � ¯�® © ¥ZY�¥�g�]y�i]i��Vd¤r_ © ¥ZYzg�YS¤��ZW`¥�g�_�¤
��]yn� aY�Wr]i_�WOVf_KcjV\]i��¬Z�yY���Y�n	guVf���f_ © ¥ZY�¥�g`]i�y]i�bV,¸ ³�º¡» ��_f�G_K��Y�]y_\cZY���_f�\¥ZnZ]y�bVf���f_Zq�¬ZVfW�V
¤rY�W§�xVf]y¤�¬ZW`YS��]y¤`_ZqÍ_¼g�Y���¬e_^cZY%�S_��\¥ZnZ]y�bVf���f_"cjV¼ªfY�Wr¤��f_ © ¥�YG¥�g`]i�y]i�bV�¤r_ © ¥ZYzg�YS¤,�ZWr¥�g�_f¤,�
HxO�·Ê]in� aYSW`]y_�WlVf_�cjV\ª�YSW`¤��X_ © ¥ZY,¥�g�]i�y]i��V\¸ ³�º¡» pe®�¤r¤`_G¤`Y§cZYSªfY\Vf_K wVXg`_�c�Y © ¥ZY © ¥jVfnZcZ_G¤`Y
¥�g`]i�y]i�bV§_%¸ ³�º¡» Vf��Vf�jVH£ ¤`YÃ wVf�SY�nZc�_�¥�¤`_%cjVf¤lVX�Z¤rg`W�Vf�S¶�YS¤lcZY��bVf]5�V\cZY��GYSnZ¤�VXÕ�Y�nZ¤ © ¥ZY�YS�iY
¬ZWr_�¬e_�W`�S]i_�njV�q*Y#Vf¤o�u¢jVf�GVfcjVf¤KVX_t¤`]y¤rg�YS�xV^_�¬·YSW�Vf�S]i_�nZVf��¬ZVfW�V^ wVX��Y�Wo_tY�n	ªk]i_µcZ_f¤\cjVfcZ_f¤�q
�S_�nZ¤rg`W`¥Z���f_µcZY#¬jVX��_fg`Y�¤It º ¯áY�®�¯0q0��_�n	g�Wr_��iYS¤\cZ_t¬�W`_fg`_��S_��i_>t º ¯0q�Yzg��fp¸��² © ¥jVXnZcZ_$¤`Y
¥�g`]i�y]i�bVX� _�¤�¤r_ © ¥ZYzg�Y�¤��ZWr¥�g�_f¤�q�YS�i]i��]inZVH£�¤rY�V�VX�Z¤rg`W�Vf���f_ÃcZYl��Vf]Á�V(cZYO�GYSnZ¤�VfÕfY�nZ¤�YOcZ]i��]in�¥Z]5£
¤rY¡cZW�VX¤rg�]y�bVf��Y�n	g`YO_(g`W�Vf�jVX�i¢Z_-¬jVf¤`¤`VfcZ_�Vf_(n ¿ ���iYS_ÃcZ_�¤r]i¤rg`Y��GV-_�¬eY�W`Vf��]y_�njVf�ÆqX¬e_�]y¤0_Ã¬�W`«�¬ZWr]i_
¬ZWr_�Õ�W`Vf�xVXcZ_�W¡cZYzª�Y,Y�¤`�SW`Yzª�Y�W(_�¤3¬jVf��_Xg�Y�¤d®�¯0q']ynZ���y¥Z]inZc�_K_G��Vf�·YS�bVf�y¢Z_�®�¯0qjY§nj�f_�¤`Y§¥�g�]y�i]i��V
_%¬ZWr_fg�_k��_��y_±t º ¯0p
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³ ¤rg�V�Vf¬Z�i]y�bVf���f_3g�Y��áV- a¥�nZ�b�f_-cZY¡��Y�cZ]yW*V3ªXVf�b�f_(cZYOcjVXcZ_�¤ © ¥ZYO¬·_kcZY�� ¤rY�W�YSn�ªk]iVfcZ_�¤
¬eY��iVxW`YScZYfp ³ �´V��\Yz�YS��¥�g�VfcjV#Y��ÚcZ¥jVf¤(�x² © ¥Z]ynjVf¤dcZ]i¤!g�]yn�g�Vf¤�q·¥Z�GVx���y]iY�n	g`YoY\_�¥�g�W�VG¤`Y�W!ªk]Á£
cZ_fW�V�p � �S�i]yY�n	g�Y¡YSn	ª�]iV§¥��xV © ¥jVfn	g`]icjVfc�Ydc�YlcjVfcZ_�¤�¬jVXW�V�V�¤`Y�W!ªk]icZ_�W`V�YlY�¤rg�V�qkVf¬e«�¤�W`YS��Y��eY�W
_�¤§cjVfc�_�¤�q0_�¤oWrYSg�W`VfnZ¤r�G]Ág�Y%¬jVfW`V�V¼�x² © ¥Z]ynjV¼���i]yY�n	g�YXq*_ © ¥ZYx��VfW�Vf�zg�YSW`]i��V^¥Z�GV"Vf¬Z�i]y�bVf���f_
¯�® � J(£�¯ ¾ � JKp

¯*VXW�V�W`YbVX�i]i��VfW�_��b²X�i��¥��i_�cjV��´VXW`Õ�¥ZW`VÃcZY3�jVfnZcZV� a_�W`Vf�Ë¥�g�]i�y]i��VfcjVf¤ÁP�N © ¥ZVfn	g�]icZVfcZY�¤�cZY
cjVXcZ_�¤*c�]i¤rg`]in	g�_f¤�q © ¥ZYO]inZ]y��]´VXW�Vf� Y���H@V�WHë�êÐYOg`Y�Wr�G]ynjVfW�VX� Y��ÂH_QxêTS�U�V�WHë�êzqX�bVfcZV(Yz�Y��S¥Z�b�X_
 a_�]·W`YS¬·Yzg�]icZV±O�N�N,ªfY��SY�¤dY( a_�]· aYS]yg�Vo¥Z�GVo�G�ScZ]´VoVfW`]Ág����Sg�]y�bV�Y�n	g�WrY�Y��iVf¤�q��iY��o�ZW�Vfn�cZ_ © ¥ZY�_�¤
cjVXcZ_�¤�¤��f_§Y�n	ªk]´VXcZ_�¤�cZ¥jVf¤�ª�YS��YS¤�q�¥��xV�¬eY��i_��S�i]iYSn	g�YlY3_�¥�g`W�V�¬·YS�i_�¤`YSWrªk]icZ_fW�q�_ © ¥�Yd wVf�3�S_��
© ¥ZY§_Kg�Y���¬e_�_f��g�]ycZ_\g�YSnZ¢jV © ¥�Y§¤rY�WdcZ]yªk]ycZ]icZ_o¬·_�Wlc�_�]i¤Sp

Ã ¥jVfnZc�_�¤`Yl¥�g`]i�i]y�bVf�à¤r_ © ¥ZYzg�YS¤���W`¥�g`_�¤�nj�f_�¤rYl¬·_kcZYOg`W�Vfn�¤r aY�Wr]iW0cjVXguVXÕ�W�Vf�GVf¤0�xVf]y_�W`YS¤
© ¥ZY@Y�X�X�o�X�V�WXë�êuîzq�_ © ¥�YÃ]i��¬·YScZY-V,g�W`VfnZ¤`��]i¤r¤��f_,cZY © ¥jVfn	g`]´Vf¤�cZY(cjVXcZ_�¤¡�GVf]i_fW`Y�¤ © ¥ZYÃYS¤`¤`V
�S_��àVf¬eY�njVX¤0¥Z�GVl�GYSnZ¤�VXÕ�Y��"pÐ¯0_�WÐ]i¤r¤`_Zq� a_�]	]y�G¬Z�yY���Y�n	guVXcZ_l_3¬ZW`_fg`_��S_��i_ © ¥ZY� a_�]�YÖ�¬��i]i��VfcZ_
nZ_ �bVf¬�]yg�¥��i_æVfn	g�YSW`]i_fW�qO�S_�� Y�¤r¤`Y�¬�W`_fg`_��S_��i_Zq�_ ¥�¤`¥j²fWr]i_ cZYSªfY�¬jVf¤r¤�VfWG¬jVfW`V Vf¬��i]i��Vf�b�X_ _
g�Vf�xVXnZ¢Z_t�G²H�]i��_�cZ_f¤KcjVXguVXÕ�W�Vf�GVf¤ © ¥�Y#Y��iY © ¥�Y�W © ¥ZY¼VµVf¬Z�y]i��Vf�b�f_�¥�g�]y�i]i�SYfp � ÀZ� cZY
YSnZ��_�n	g`W�VfW�¥Z�¹guVf�GVfnZ¢Z_x�x²H�]y�G_�c�YKcjVXguVXÕ�W�Vf�GVx]ycZYbVf�Æq· a_�]Ðg�YS¤rguVXcjV^Vxg`W�Vfn�¤r aY�WÄC�nZ�S]´V#cZY
HKN�NÅZ�\kìøíiè�V�WXë�êuîdcZYocZVfcZ_�¤Ãc�Yo¥Z�GVG�G² © ¥Z]inZVG���y]iYSn�g`Y,¬ZVfW�Vx_f¥�g�W`VG¤`YSWrªk]ic�_�W�V�q·Yo��Vf¬�g�¥�W�VfcZ_
_�¤�g�YS�G¬e_�¤Sqk_§guVf�GVfnZ¢�_§�G²H�]i��_�cZ_§cjVXguVXÕ�W�Vf�GV�]inZ]y��]iVf�� a_�]']yÕ�¥jVf�jV�HKN�N�V�WXë�êuîzqkY�¤rg`Y-¤rY�nZc�_
]ynZ��WrY���Y�n	guVfc�_ocZY�HKN�N�V�WHë�êuî�V,��VfcjV±O�N�W`YS¬·Yzg�]y��¶kY�¤�qkÀjnjVf�y]i��VfnZcZ_§_�¤�g�Y�¤!g�YÃ�S_��h_,g�Vf�GVfnZ¢Z_
�G²H�]i��_%cZYÆY�X�N�N�N>V�WXë�êuîzp � ¬e«�¤d_�¤3g�Y�¤!g�YS¤�q· a_fW�Vf�± aYS]yg�Vf¤dVf¤(����cZ]iVf¤dVfW`]Ág����Sg`]i�bVX¤l¬jVfW�V%_�¤
WrY�¤`¥��yguVXcZ_�¤¡_���g�]ic�_�¤�Y(_oguVf�GVfnZ¢�_ © ¥ZY�Vf¬ZWrY�¤rY�n	g�_�¥¼_\��Y�n�_�W�g`Y���¬·_\¬ZVfW�V\V§g�W�VXnZ¤r aYSWDC�n���]´V
cZ_f¤�HÇN�NRZ�\kìøíiè�V�WHë�êuî0 a_�]3HKN�N�N�N�V�WXë�êuîzq�YdYS¤rg`Yd a_�]j_�ªXVf�i_fW�¥�g�]y�i]y�bVfcZ_(njV§WrYbVf�y]i��Vf�b�f_�c�_�¤�g`Y�¤!g�Y�¤
cZY��iVfW`Õ�¥�W�V\cZY��jVfn�cjV��S_��±¤r_ © ¥ZYzg�YS¤(�ZWr¥�g�_�¤Sp

º VfcjV^Vf¬Z�y]i�bVX�b�f_#Õ�YSW�V"cZ_�]i¤�n ¿ ��Y�Wr_�¤�qÐ_^¬�W`]i��Y�]yW`_#��_"g`Y���¬·_ © ¥ZYxc�¥ZW�V¼_^YSn	ª�]y_�Y
VxWrY��SY�¬e�b�f_#cZ_f¤ÃcjVfcZ_f¤(cZ]Áª�]ycZ]ic�_�¤-¬e_�W-cZ_�]i¤Sq © ¥ZYo�\cjVfcZ_xY��Ú�G]y�i]i¤rY�Õ�¥�nZcZ_�¤SqeY,_�¤`YSÕ�¥ZnZc�_
�¼Vt�iVfW`Õ�¥�W�V^c�Y#�jVfnZcjV © ¥ZY#�#��Vf�i�S¥Z�´VfcZV^¬eY�Õ	Vfn�cZ_X£�¤rY#_µn ¿ �GYSW`_µcZY[V�WHë�êuî,g`W�Vfn�¤r aY�Wr]icZ_f¤�q
cZ]Áªk]icZ]ynZcZ_Ô¬e_�WÅHKN�P�È�X�w�YØå�H}QxêTS�U�V�WHë�ê`ïÖq-�\¥��yg�]y¬Z�i]y�bVfn�cZ_ ¬e_�WÅHÇN�N�N�qd¬·_f]i¤�_Ôg`Y���¬·_ðYS¤rgu²
YS�v�G]y�i]i¤rY�Õ�¥�nZcZ_�¤Sq�YGcZ]Áªk]icZ]ynZcZ_¼¬·YS�i_¼¬ZWr]i��Y�]iWr_#n ¿ �GYSW`_ZqÐ_�WrY�¤r¥Z�yg�VfcZ_"�GcjVXcZ_^YS� [É¶O¬Z¤
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ËBÌÎÍÐÏ®Ñ�ª¨°³²Ò´®µ t0YS�G¬e_%cZY���_��o¥ZnZ]i��Vf�b�X_K¬jVfW�V%��Y�nZ¤`VfÕ�Y�n�¤dc�Y,VHg��ÓÈ�O�N�N>V�WHë�êuî

� g�W`Vbª���¤GcZ_�¤�Õ�W�²HÀj��_�¤¨PZpjH"Y>PZpfOt¬·_kcZYÖ£�¤`Y¼ªk]i¤r¥jVf�i]y�bVfWo_�¤�g`Y���¬·_f¤�c�Y"�S_��\¥Zn�]i�bVX�b�f_
Y�V¼�´VfWrÕ�¥ZW�V�c�YG�jVXnZcjV¼njV¼g`W�Vfn�¤`��]i¤`¤`�f_¼cZY%�GYSnZ¤�VXÕ�Y�nZ¤§cZY�VXg`��È�O�N�N[V�WXë�êuîzp � Y�¤r¤`YS¤,g�YS¤!£
g`Y�¤�qe¬e_�cZYÖ£�¤rY,_���¤`Y�W!ªXVfW © ¥ZY,V�ªfY�Wr¤��f_ © ¥�Yo¥�g`]i�i]y�bV\¤r_ © ¥ZYzg�Y�¤(�ZW`¥�g`_�¤-Vf¬ZW`YS¤`YSn�g�V�g`Y���¬·_�¤dcZY
�S_��\¥ZnZ]y�bVf���f_$]in� aYSW`]y_�W`YS¤KY"�iVfW`Õf¥ZW�Vf¤Kc�Y"�ZVfnZcjV$¤`¥Z¬eY�Wr]i_�W�Ôµ]i��¬Z�yY���Y�n	guVf���f_ © ¥ZY"¥�g�]y�i]i��V
¸ ³�º¡» p

� ¤�ÀjÕ�¥�W�Vf¤ÓPZpÕo#Y�P�pÕP¼��_�¤rg`W�Vf�¹¥Z�xV�ªk]i¤`�f_"Õ�Y�W`Vf��cZ_�¤�WrY�¤`¥��yguVXcZ_�¤�cZ_�¤�g�YS¤rg`Y�¤�q0¬·_f]i¤
nZYS�´Vf¤�¤��X_ cZYS�G_fnZ¤rg`W�VfcZ_f¤G_�¤�W`YS¤`¥Z�ÁguVfc�_�¤GcZV$g`W`_k�bV$cZY���Y�nZ¤`VfÕ�YSnZ¤Gc�YÉoÖZ�\�ìøíiè�V�WHë�êuîKV×H
QxêTS�U�V�WHë�êzp ¾ �Z¤rY�W!ªfVXnZcZ_X£�Vf¤�qZ¬e_kcZYz£ ¤`Y�nZ_fg�VfW © ¥ZY © ¥jVfnZcZ_%¤rY§¥�g�]i�y]i��Vf�h_�¤l¤`_ © ¥ZYSg`Y�¤d�ZW`¥�g�_�¤
¬jVXW�V,g`W�VfnZ¤r�G]y¤`¤`�f_ocZY(�GYSnZ¤�VfÕfY�nZ¤¡ÕfW�VfnZc�Y�¤�q�Y��yY�¤lVf¬�W`Y�¤rY�n	guVX�Êg�YS�G¬e_�¤��·YS�Ê]yn� aY�Wr]i_�WrY�¤�Vf_�¤
VXg`]inZÕf]icZ_�¤-��_��¹_¼¸ ³�º¡» q ¤`YSnZcZ_ © ¥�Yfq���_f�È¤`_ © ¥ZYSg`Y�¤��ZWr¥�g�_�¤�_f��g��S�%£ ¤`Y\¥Z�GV��´VXW`Õ�¥ZW`VxcZY
�jVXnZcjV��x²��]y�xV-cZYeP®X�qfw�Y�[É¶O¬Z¤Sq�_�¥�o�Y�Y�qÕN r [^�Z¬�¤ © ¥jVfn�cZ_�¤`Ylg�W`VfnZ¤`��]yg`Y��1w�PÐHÇP�X�Y¨V�WXë�êuîzp
��² © ¥jVfnZcZ_G¤`Y§¥�g�]y�i]y�bVo_G¸ ³�º¡» qe�S_�nZ¤rY�Õ�¥ZYÖ£�¤rYo¥Z�GVK�´VfWrÕ�¥ZW�VKcZY§�jVfn�cjV��G²H�]i�GV\cZY¨H r qfX�o
[É¶�¬Z¤�qZ_f¥ÉHxX�Y�qgO�X,[^�Z¬Z¤ © ¥ZVfnZcZ_\¤rY(g�W`VfnZ¤! aY�W`YS�ØP�N r Y�V�WHë�êuîzq © ¥ZYÃ�-]in� aYSW`]y_�W�Ôo�GYzguVfc�Y-cjV
�iVfW`Õ�¥�W�VxcZY%�jVXnZcjV#_���g`]icjVx�S_��Ý_�¤�¤r_ © ¥ZYzg�YS¤§��W`¥�g`_�¤�qÍ_�¥$¤`Y�Â`V�q�Y��È¥Z�È��Y�¤r�G_#]yn�g`Y�W!ªfVX�i_
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cZYÃg`Y���¬·_o¤`Y�¬e_�cZYSW`]iV§g�W`VfnZ¤r�G]Ág�]iW��GVf]i¤�cZ_ © ¥ZY�_KcZ_��ZWr_KcZYÃcjVXcZ_�¤l��_f�Ê¤r_ © ¥ZYzg�Y�¤3�ZWr¥�g�_f¤�q
cZ_ © ¥ZY§¤`Y�Y�¤!g�]Áª�Y§¥�g�]y�i]i��VfnZcZ_\¸ ³�º¡» q'�S_��G_K¬e_kcZY�¤`Y�Wlªk]i¤r¥jVf�y]i�bVXcZ_KnjV\ÀjÕ�¥ZW`V±PZpÕP�p

³ ¤`¤rY�¤dW`Y�¤r¥Z�yg�VfcZ_�¤3cZYS�G_fnZ¤rg`W�Vf� © ¥�Y§_f¤l¤`_ © ¥�YSg�YS¤-��W`¥�g`_�¤dVf¬ZW`YS¤`YSn�g�Vf��cZYS¤`YS�G¬eY�nZ¢�_
¤r¥Z¬·YSW`]y_�W�Vf_§¸ ³�º¡» pBF�¥jV�¥�g`]i�i]y�bVf���f_ZqX¬·_�Wr���"q�¬·YScZY-�S¥Z]icZVfcZ_�¤Sqk¬e_�]y¤�¬jVfW�V�¥�g`]i�i]y�b²H£ �i_�¤ÐcZYzª�Yz£
¤rYfq�_f�ZW`]yÕ	VXg�_fW`]´VX�GYSn�g`Yfq	¬e_�¤`¤r¥Z]iW�¬·YSW`��]i¤r¤��f_,cZYÃ¤`¥�¬·YSW`¥Z¤r¥j²fW`]y_Zqk_ © ¥ZYÃ¬e_�cZY-Õ�Y�W`VfW� wVX�i¢jVf¤�cZY
¤rY�Õ�¥ZW`VfnZ��V�Y�g�_fW`njVfWl_%¤r]i¤rg`Y��GV\ª�¥��inZYSW�²bª�YS�Ùp
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¾ ¤(VXÕ��i_���Y�W`VfcZ_�¤OcZY,�S_���¬Z¥�guVXcZ_�W`YS¤��Õ¶ bGá1r�r�  ¤`Y�g�_fW`njVfW`Vf��¥Z�GV%Vf�yg`Y�WrnjVXg�]ÁªXVoª�]i²H£
ªfY���YGcZYG�jVf]5�_"��¥�¤rg�_^¬jVfW`V�Vf¬Z�y]i��Vf��¶kY�¤ © ¥ZY�nZY��SY�¤`¤r]yg`Y�� cZYxVX�yg�_"¬e_�cZYSW,�S_���¬Z¥�guVX��]i_fnjVf�Ùp
º _���_ÓYS�iYS¤�¤��f_Ó��_���¬·_f¤rg�_f¤GcZY�nZ«�¤�]ynZcZ]yªk]ycZ¥jVf]y¤KYt]in	g�YSW`�y]iÕ	Vfc�_�¤%¬·_�WG¥Z�GV _�¥Ø�GVf]y¤GWrYz£
cZYS¤@�§�½®�E r�r�  q��-nZY��SY�¤`¤`²fW`]y_\g�Wr_���VfWO��Y�nZ¤`VfÕ�YSnZ¤¡Y�n	g`W`Y�Vf¤¡Vf¬Z�i]y�bVf�S¶�YS¤ © ¥ZY © ¥�Y�W`YS�±¥�g`]i�y]i�bVXW
_%¤`YS¥�¬jVXW�Vf�yY��i]y¤`��_Zp

º _���_KY�¤r¤�VKg�W`_k�bVKcZY���Y�n�¤�VfÕ�YSnZ¤,åag`Y���¬·_KcZY��S_��\¥ZnZ]y�bVf���f_�ï����GVf]y¤O_�nZYSW`_�¤`V © ¥ZY�_
g`Y���¬·_�cZY§��_���¬Z¥�g�Vf�b�f_>�§�½®�E r�r  q'Yz�]i¤!g�YS�Úc�]yª�YSW`¤`Vf¤-¬eY�¤ © ¥Z]i¤`Vf¤(YS��g�Y��SnZ_��y_�Õ�]´VKcZY§W`YScZY�¤
¬jVXW�VK]in	g�YSW`�y]iÕ	Vf���f_\cZ_f¤lnZ«�¤ © ¥ZY���_���¬·¶kY��Ê_�VfÕ��i_f�GYSW�VfcZ_�q�_�n�cZY�¤`Y�cZY�¤!guVf��VGV\g`Y���n�_��i_�Õf]´V
®�n�ÀZnZ]â¶¡VXnZc © ¥ZY^¬·_kcZY#g�W`VfnZ¤r aYSW`]yWGVHg��[HKN�J��Z¬Z¤�åTSfìjS�U�V�ìøëøîK¬e_�W�¤`YSÕ�¥ZnZcZ_	ïzp½¯0_fW`���"qOYS¤`¤`V
VfW © ¥Z]yg`YSg�¥�W�V%Vf]in�cjVK�§�o¥Z]yg`_�WrY��SY�n	g�YXqe_ © ¥ZY� wVf����_�� © ¥ZY�YS�´VK¤`Y�Â`VG�\¥Z]Ág�_K��VfW�V%¬jVfW`V%¥��xV
¥�g`]i�y]i�bVX�b�f_\�GVf�S]i�bV\YS�sVfÕ��y_���Y�W�VXcZ_�¤�p

¯*VXW�V © ¥ZY^¤`Yt¬e_�¤`¤`VÓ¥�g`]i�i]y�bVfWK¬�W`_�Õ�W`Vf�GVf¤%Y�¤`�SW`]Ág�_�¤G¬jVfW�Væ_�¬eY�W�VXWG¤r_��ZW`Y^®�n�ÀjnZ]ã¶¡VfnZc
YS�ÝVfÕ��y_���Y�W�VXcZ_�¤ © ¥ZY%nj�X_"¬e_�¤r¤`¥ZYS�ÝY�¤r¤�V#g�Y��SnZ_��y_�Õ�]´V�q· a_�]0cZY�¤rY�n	ª�_��Áªk]icjV"V��Z]i���i]i_Xg�Y���VxcZY
�S_��\¥ZnZ]y�bVf���f_#["]i��Wr_�� � ¯�®Ó�Õä ³�º O�N�N�X   p ³ ¤r¤�V�¬e_�Wrg�VxVf¤-�u¢jVf�GVfcjVf¤dcjVx�Z]y�Z�i]y_fg�YS�bVI� � ¯�®
åa�Z]i�Z�y]i_fg`Y���V © ¥ZY���_�n	g�Wr_��´V-V(��_f�\¥ZnZ]y�bVf���f_(¤r_��ZW`Y�®�n�ÀjnZ]ã¶¡VfnZcjïå��[ ³ E6O�N�N�N   qX¬jVfW�V-_Ã¸ ³�º¡»
© ¥ZYµ�t��Vf¬jVf��cZY�g�W`Vf�jVf�y¢jVfW�¤`_���W`Y$Vf¤GW`Y�c�Y�¤)F º ®uq3[Àæ�Wr]inZYzgbqG�Ã® � Vf�i�S� cjVæg�W�VXcZ]i�S]i_�njVX�
³ g�¢�Y�W`n�YSgbp ¾ © ¥�Y, wVf����_f� © ¥�Y,_�¤d¬ZWr_�Õ�W�VX�xVf¤lYS¤`�SW`]yg`_�¤d¬jVfW�VKg�W`Vf�jVf�y¢jVfWl�S_��s®�n�ÀjnZ]ã¶¡VfnZc
¬e_�¤`¤`Vf�±g`W�Vf�jVX�i¢jVfWO¤`_��ZWrY�Y�¤`¤`Vf¤d_�¥�g�W`Vf¤3W`YScZY�¤Sp

Ã ¥jVfnZc�_µ¤`Y#Y�¤!gu²t¥�g`]i�y]i�bVXnZcZ_�_$¸ ³�º¡» �Õ¶ � ä r È   ¬jVfW`V^ wVf�SY�WK��_f�\¥ZnZ]y�bVf���f_t¤`_f�ZW`Y
³ g�¢�Y�W`n�YSg3Vf��Vf�jVH£ ¤`Y( wVX��Y�n�cZ_\¥Z¤r_KcZ_\¬ZWr_fg�_k��_��y_�t º ¯Ðq © ¥ZYÃ]y�G¬��iY���Y�n	g�V§cZ]Áª�YSW`¤�VX¤¡�bVfW`Vf�Sg`Yz£
Wr×i¤rg`]i��Vf¤�¬jVfW`VÃg�W�VX�jVf�i¢ZVfW�¤`_f�ZW`Y3cZ]Á aY�W`YSn	g�Y�¤�WrY�cZYS¤�YlWrY�cZYS¤�nj�X_§�S_�n�À'²bªfY�]i¤SqkVf�i�S�ËcjVf¤�Vf��¤rg�W`VH£

oBH
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�S¶�YS¤(]i��¬Z�yY���Y�n	guVfcZVf¤3nZ_#¸ ³�º¡» ��_���_�Vf¤-�bVf]5�Vf¤(cZY,�GYSnZ¤�VXÕ�Y�nZ¤Sp ³ ¤`¤`Vf¤��bVXW�Vf�zg�Y�Wr×i¤!g�]i��Vf¤
nj�X_�¤��f_#n�Y���YS¤`¤`²fW`]iVf¤�Y��Ú¥Z�ÝVXÕ��i_���Y�W`VfcZ_Zq © ¥ZYXq�nZ_�W`�GVf�y�GYSn�g`Y,¬e_�¤r¤`¥Z]0¥Z�xVGW`Y�c�YK¢Z_���_X£
Õ�CSnZYbV�Y3��_�n�À'²bª�Y��Æq�_ © ¥ZY3 wVf�l��_f� © ¥ZY(VX¤�VX¬Z�i]y�bVf�S¶�YS¤ © ¥ZY-¥�g�]i�y]i��Vf�Ë¸ ³�º¡» nj�f_§��_�nZ¤r]iÕ	VX�
¥�g`]i�y]i�bVXW�g�_kcjV%VK�bVf¬ZVf��]ycjVfcZY�_f aYSW`Y��S]icjVK¬eY��iVog�Y��SnZ_��y_�Õ�]´V ³ g`¢ZY�WrnZYSg�p

¶¡Vf¤rYbVfc�_^nZYS¤`¤rYG�S_�n	g�Yzkg`_Zq� a_�]�]i��¬Z�yY���Y�n	guVfcZVx¥Z�GV¼¤rY�Õ�¥�nZcjV#ª�Y�Wr¤��f_"cjV¼�Z]i���i]i_Xg�Y���V
[^]y��Wr_�� � ¯�® © ¥ZYl¥�g�]i�y]i��Vd¤r_ © ¥ZYzg�Y�¤���W`¥�g`_�¤�Y�� ª�YS�lcZYl¸ ³�º¡» q���_f�G_�VX�yg�YSW`njVHg�]yªXVdcZY¡��_f�\¥�£
nZ]y�bVf���f_Zp ¾ ¤�¤`_ © ¥�YSg�YS¤l�ZW`¥�g�_�¤� a_�W�Vf�hYS¤`�S_��i¢Z]ycZ_�¤Sq�¬e_�]i¤�¬·_f¤`¤`]y�Z]i�y]yg�Vf�Ë¥Z� W`²f¬Z]ic�_o�bVX�G]ynZ¢Z_
YSn�g`W`Y¼Vf¤oVf¬Z�y]i�bVX��¶kY�¤oYxVtW`YScZYfp ³ �iYS¤\¬eY�W`��]yg`Y�� V��GVfnZ]y¬Z¥Z�iVf�b�f_"cZY�¬ZVf��_fg`Y�¤K®�¯ cZ]iWrYSg�VH£
��Y�n	g�Y�YS�sY�¤`¬ZVf��_�cZY§Y�nZcZYSW`YS�bVf��Y�n	g�_GcZ_%¥Z¤`¥Z²fW`]y_Zqj_ © ¥�Y,Yzª�]ÁguVK�u¢jVf�GVfcjVX¤-VX_�n ¿ �S�iYS_GcZ_
¤r]i¤rg`Y��GVK_�¬·YSW�Vf�S]i_�nZVf�Ùq�Vf�i�S�±cZY�Yzª�]ÁguVfWl�S«�¬Z]iVf¤3cZY��GYSnZ¤�VfÕfY�nZ¤Sp

¯*VXW�V"g`Y�¤!guVfW,V^nZ_�ªXV¼]i��¬Z�iYS�GYSn�g�Vf�b�X_Zq  a_�W�VX�vW`YbVX�i]i��VfcZ_�¤�c�_�]i¤�g�YS¤rg`Y�¤\�S_�� Vf¤§cZ¥jVf¤
ªfY�W`¤r¶�YS¤�cjV#[^]y��W`_�� � ¯�®uqÄ_�¬ZW`]y�GYS]iWr_x��_f�¹_�_f�kÂrYSg`]yª�_#c�Y\�GYScZ]iW(Vx�´VHg�C�n���]´VGY\_�¤`YSÕ�¥ZnZc�_
cZY���Y�cZ]yWlV%�´VfWrÕ�¥ZW�V\c�Y§�ZVfnZcjVKcjV%W`YScZYfp

� _,¬ZW`]y�GYS]iWr_Ãg�Y�¤!g�Y © ¥�Y(��Y�cZ]y¥�_§g�YS�G¬e_,c�Y-�iVXg�CSnZ��]iV�q�V,]y�G¬Z�yY���Y�n	guVX�b�f_ © ¥ZY-¥�g�]y�i]i��V
¤r_ © ¥ZYzg�Y�¤O�ZW`¥�g`_�¤� a_�]3HxO�·Ë]yn� aY�Wr]i_�WSq	�G_�¤!g�W`VfnZcZ_ © ¥ZY(_�¤�¤`_ © ¥ZYSg`Y�¤��ZW`¥�g`_�¤�¤��f_,¥Z�xV�]in	g`Y�W`YS¤!£
¤`Vfn	g�YÃVX�yg�YSW`njVHg�]yªXV�cZY-��_��\¥�nZ]i��Vf�b�f_�p � _,¤`YSÕ�¥ZnZcZ_,g�Y�¤!g�YXq © ¥ZYÃ��Y�cZ]y¥xV§�´VfWrÕ�¥ZW`V�c�Y(�jVfn�cjV�q
V�]y�G¬��iY���Y�n	g�Vf�b�f_ © ¥ZY�¥�g�]i�y]i��V¼_�¸ ³�º¡» ¬ZVfW�V¼ wVf��YSW\V��S_��\¥ZnZ]y�bVf���f_tVHg�]in�Õ�]i¥æV��iVfW`Õ�¥�W�V
�G²H�]i�GVæc�Y�H r qfX�oÓ[É¶O¬Z¤Sq-_ © ¥�Yt�t]in� aY�W`]y_�W�ÔÓ��YSguVXcZY^cZVÔVXg�]ynZÕ�]ycjVæ�S_�� _�¤�¤r_ © ¥ZYzg�Y�¤
�ZWr¥�g�_f¤ © ¥ZY� a_�]�c�Y�P�X�qgw�Y%[É¶O¬Z¤Sp

� g�W`Vbª���¤�cZ_�¤�g�YS¤rg�YS¤�WrYbVf�y]i��VfcZ_�¤Sq	¬·_kcZYz£ ¤`Y3ª�YSW`]yÀZ�bVfW © ¥ZYd_�¤�¤r_ © ¥ZYzg�YS¤��ZWr¥�g�_f¤�¤`�f_,¥��xV
YÖ��SY��yY�n	g�Y3Vf�Ág�YSW`njVXg`]yªXVdVf_�¸ ³�º¡» q�¬e_�W`�S�áYS¤rg�VÃ¤`¥Z�Z¤!g�]Ág�¥Z]y�b�f_(g`Y�� © ¥ZYl¤`YSW* aY�]ÁguVd��_��á�\¥Z]Ág�_
�S¥Z]icjVXcZ_ZqZ¬e_�]i¤O¬jVfW�V\¤rY�¥�g�]y�i]i��VfW�_�¤l¤`_ © ¥ZYSg`Y�¤d�ZW`¥�g`_�¤�q�_��ZW`]yÕ	VXg`_�W`]iVf�GYSn	g�YfqkcZYzª�Yz£ ¤`Y�g�YSWl¬·YSW!£
��]i¤r¤��f_GcZY\¤`¥�¬·YSW`¥Z¤r¥j²fW`]y_#cZ_�¤r]i¤rg`Y��GV�qÄ_ © ¥�Y\¬·_kcZY,Õ�Y�W`VfW( wVf�y¢jVf¤dcZY\¤`YSÕ�¥ZW`VfnZ�bV�q Y\cZYS]Á�VfW
_%¤`]y¤rg`Y��GVKªk¥Z�ynZY�W`²bª�Y��ÐV%VXg�V © ¥ZY�¤d�xVX�i]i�S]i_�¤r_�¤�p

º _���_Kg�W�VX�jVf�i¢�_�¤¡ a¥�g�¥�W`_�¤3¬jVfW`VGV�[^]y��Wr_�� � ¯�®uqeYÖ�]i¤rg`Y§V�¬e_�¤`¤r]i�Z]y�i]ycjVfcZY-cZY,YS�´Vf�e_�W`VfW
¥Z� ¬ZWr_fg�_k��_f�i_"¬jVfW�V¼g�Wr_���V^cZYG�GYSnZ¤�VfÕfY�nZ¤,�xVf]y¤���_�n�Àj²�ªfY��Æq�_�nZcZYGY�¤r¤`Y�¬ZWr_fg�_k��_f�i_"]i��¬Z�iYÖ£
��Y�n	g�YXq�¬e_�WOYÖ�Y���¬Z�i_Zq�¤`_��GVf¤�cZY(ª�YSW`]ÁÀj�bVf���f_¼å�ç^]jêuç^|�în\�Qoî`ï�¤`_���W`YÃ_�¤OcjVfcZ_�¤�g�W�VXnZ¤r aYSW`]ic�_�¤OY
ªfY�W`]ÁÀ © ¥ZYKVx_fW`cZYS�¹cZ_f¤(¬jVf�S_fg�YS¤�p � �i�S�Úc�]i¤`¤r_ZqÄ¬e_kcZYz£ ¤`Yo]y�G¬��iY���Y�n	g�VfWl_�¥�g`W�Vf¤(ªfY�Wr¤`¶kY�¤ÃcjV
�Z]y�Z�i]y_fg�YS�bV§[^]y��W`_�� � ¯�® © ¥ZYdg�W�VX�jVf�i¢�Y��hcZ]yW`YSg�Vf��Y�n	g�Y-¤`_��ZWrY(_\¬�W`_fg`_��S_��i_Ót º ¯0q�¤`YS�  wVf�SY�W
¥Z¤r_$cjVµ�Z]i�Z�y]i_fg`Y���V�¸ ³�º¡» q�_ © ¥ZY#Y��y]i��]injVfWr]´V"Vt¤`_���W`Y���VfW`Õ�V$]y�G¬e_�¤!guV�¬eY��iVf¤KVf�Z¤!g�W`Vf��¶kY�¤
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�Î¶ � ä r È   ¶ � ä	ä ³ t ¾ q�[ p ³ pjò � � � � bed q*¯0p ¾ p � pjò�äd®u�(®�óôä ³ q�[æp*¯Ðp*¸ ³�º¡» A�V
nZYnõ���_�cZYS�* a_�W�V#cZ]y¤rg`W`]i��¥�g�YScæYÖ�Y���¥�g�]yªfY�öXY�WrnZY���]in	g`Y�Õ�W`VXg�]ynZÕ���_f�G�\¥�nZ]i��VH£
g�]y_�n¼VfnZc¼�\¥��yg�]Ág�¢ZWrYbVfc�]inZÕo a_fW¡¤`¥Z¬�¬·_�W!gd_f ÐcZ]i¤!g�W`]y�Z¥�g`Y�c¼_��kÂrYS�Sgd_�W`]yY�n	g�YSc"Vf¬�£
¬Z�y]i�bVHg�]i_fnÓõ3]Ág�¢o wVX¥Z�ygÍg�_f�iY�W`VfnZ�SYO¤`¥�¬Z¬·_fWrgbpH®�n-A º ¾ � JÓä ³ F ¾ � äsJ ³ô� tl® � ¾
¸ ³°º ® ³��(º ® � F#¸ ³ E � º ¾ [�¯ b t � º ® ¾ � qaH r�r È�q � WrÕ�Y�n	g`]injV�p�÷=øaù³ú£û�ü�ü�ü
�ÕF·p��ÆpÒA�¤�p n p   qaH r�r È�p�ªepgO�q�¬ pfY�O�oxý�Y�o�w�p

�Î¶ � äñO�N�N�N   ¶ � ä	ä ³ t ¾ q·[ pjò'þ`�(®�E � qÿä�pjò � � � � b�d qÄ¯Ðpztl¢ZYo�\¥��yg�]y���y¥Z¤rg`Y�Wl��_�cZYS� g�_
g�¢�YK]in	g�YSÕ�W�VXg`Y�ct¥�¤`YK_f ��\¥Z�Ág�]y¬Z�iY@õ�_�WDö�¤rg�VXg�]y_�nµ���y¥Z¤rg`Y�Wr¤�p��������	��
 q º Vfn�£
��¥�n qe[^Yz�]y��_Zq'O�N�N�N�p

�Î¶ beá1r�r  ¶ bGácá � q�ä�p�>ú�������������������ù³ø �!�"�$#�%`û'&(���)�!���*�+%,&xú ø,�¼A�VfW`�u¢Z]Ág�YS�Sg�¥�W`Y�¤
VfnZc"¤Äæk¤!g�Y���¤�p b ¬Z¬·YSW	F�VfcZcZ�yYÓäd]Áª�YSW�q � Ynõñ�fYSW`¤`Ynæ'AO¯�W`YSn	g�]i�SY�L(Vf�y�ÙqÿH r�r�r p

� º ¾ [¾O�N�NBH  ,º ¾ [t[ ³ ä�q0¸,p ³ p.-/�10,�¬û20,�3�!��"�4%.&Kù50,�����¬û768&(�xù³ø`û9� ú ûÇû;:<�=0 �30aù>�
0,��û?6�#£ú@�zù5A!:B��ú£ø&9�1�����10 �¬ûC�2DE��F�p3�ÕF·p �Ùp   Aô¶�_�_�ö��GVfn qzO�N�NBH�p�ªepfO�p

� ®�¶lt O�N�N�O   ®�¶lt � p�G�ø`úIHpø`ú�F`ù³ø 0ÅùB���?�`úI&(�1�7&�% ����û;���1��ú@H4��ù<&xú@�'øJ6BK���#�ü�L565���>#@�®ù³û;�)L³ü�L56
M5N�NM pZªepjH�p'¸(]i¤r¬·_fnZ×yªfY�� YS�s¢�grg�¬-APO!OõGõGõ�p ]in�ÀjnZ]i�ZVfnZc�g�V�p�_fW`Õ�OX¤r¬·YS��¤Sp

� »�³ ä È r�  »�³ ä � ®�J�L � � q¼¶(pÁ� pjòåäd® t º Ld® ³ q�¸op�[ pQ�R6cùS#£ú ø,�%aùB���1� 0 �T�+���B�
���xù5��ù5A!:B�*�Áù50,��:B�6÷)�VUWGHp-�ÕF·p��Æp   A ³ cZ]yg`_�W�V º Vf��¬Z¥Z¤�E¬t3¸ � q3H r È r p

��[ ³ E}O�N�N�N   [ ³ EaE � � ¾ d p�G�ø�&(���.0+% �7&xú@�'øX&(�YG�ø.H¼øÁú@FÁùÐø+0�p-F�Vfn	guV º �iVfW�V�q º Vf�i]Á a_�W`nZ]iV
å ³ôb � ïnAe["Y��i�iVfnZ_b=tÐY��u¢�nZ_��i_fÕ�]iYS¤d®�n��fpÁq'O�N�N�N�p

o�P



Z�Ï[Z�\�Ï^]`_å� ò8a Ï ò Û7b

� ¾ EÍ®sO�N�NBH   ¾ E�®u� ³ ®�ä � qsä�påF·pOcZY�ò@F�®�E�� � º � äd®�FÐFk®![^®uq � pOcjVBò	t ¾ F º � � ®uqGF·plF·p
U-ú£û'&9�>�¸ù³û��������xù5��ú@�'ø`ù³ú ûfp3�ÕF·p �Ùp   A�F�VfÕ�W�V�£�E�¥Z����VXg�_�qzO�N�NBHfp�ªepgO�p

�Îä ³�º O�N�N�X   ä ³�º¡»dc ® ³ J ³ E�q`��pa�OpjòÁäd®�JÓL-®uqaä�pÒò0¯ � F�® � q0[ pÐ["]i��Wr_�� � ¯�®^A�¥�g�]y�i]y�bVf���f_
cjV#�Z]y�Z�i]y_fg�YS�bVx¸ ³�º¡» Y��¹¬ZW`_�ÕfW�Vf�GVf¤�Â`VbªXV�pWef-=÷)g M�N�N�h üie@û;�!�#�ùY-/�!�
�'ú��'øaù5#j0,�Å÷)#I&(�"gk�¬û;�1�*���¬ø � �Íq º Vfn�_	Vf¤�qzä	F·qz¶OW`Vf¤`]y�ÙqÐO�N�N�X�p

�Îä ¾ ¸ r w   ä ¾ ¸_ä3®�J b-³ F·q�F·pGL§pÒò � � ¸ ³ äcF ¾ � qGt�p ³ pÒò ºsb EaE ³ ä§q3¸op ³ pl�>ú������
�����������?�¸ù³ø+�!�k#@�.��ù5#m�DùB���¬ùn�!���o�V%Áø`ú���ù<&xú@��ø	D�ú@&(�o�uù³û'&Æû;�.��p���&Kûfp�O�X�wKý
O�w�Pf¬ p

�ÕF�t ³ O�N�N�X   F�t ³ � ³ô� F·ql� p�ä§pjò_� ³��	�(³ ä�ql¶(pjò	ä b ¸ ¾ �p��q � p¡[ pJ�d�������xù5��ù5A!:<�
0,�q���>0,�	%`øÁúIr�6�÷/�dGE�`ùB�xù û'�.s�%,��&9��ût0,�q���>0,�'pzo�p Y�c p`�ÕF·p��Æp   Aô¶O_k_�ö��xVXn q
O�N�N�X�p

��t � �ñr X   t � �(³ô� ¶ � b [ q � pzF·p<g)ú û'&(�ú@F4%.&(�10Y�����1�xù<&Kú£ø,��ûvuaû'&(�1� ûfp b ¬Z¬eY�W�F�Vfc�£
cZ�yYÓäd]Áª�Y�WSq � ��q b F � A'¯�W`YSn	g�]i�SYz£ L(Vf�y�Ùq�®�n��fpÁq3H r�r X�p

��t � �ñr w   t � �(³ô� ¶ � b [ q � p�F·p7-/�10 �¬û`0,�t�!��"�4%.&Kù50,�����¬ûfp�äd]y_ÃcZY���Vfn�Y�]iWr_-£aä	�BA
³ c p º Vf��¬Z¥Z¤Sq3H r�r w�p�ª·pÕo�p

��t ¾ äñO�N�NBH   t ¾ ä	ä ³ F·q@JKpw-/�10 �¬ûx0,�y�!���*�+%,&Çù50 �����¬û76V�$%,��û'�z�!���*�4#@�$&(�ÍpÓH�p�YSc p
�ÕF·p��Æp   A � ��SY��`¶O_k_�ö�¤�q'O�N�N�H�p

�§�½®�E r�r�  �½®�E » ® � F ¾ � qÿ¶(pjò � EaE ³ô� q [ pW�_ù<�ùB#{#@�1#i�+�������xù5�o� ú ø �ÁAstlY��u¢�nZ] © ¥ZYS¤
VfnZc%VX¬Z¬Z�i]y�bVXg`]i_�n�¤Ð¥�¤`]in�ÕÃnZYSg õ�_�WÄöfY�c¨õ�_�WDö�¤rg�VXg�]y_�nZ¤�VXnZcK¬jVfW`Vf�i�yY�����_���¬Z¥�g`Y�Wr¤�p
b ¬�¬·YSWcF�VfcZcZ�yYÓäd]Áª�Y�WSq � Ynõñ�fY�Wr¤`Ynæ�A�¯�W`YSn�g`]i�SYÆL-Vf�i�Æq�H r�r�r p


