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A BDCFEHGJILKNM!OPEHQRI�C
SUTWV�V�XZYZ[]\�û�û_^9`baJ^9`dce`bf�g9c�g9hJ`ifJ`=j geYlkD`bfJ`d^9m.geTon]fphqTrkDhHY

cea�`d`dstTof�ge`d^9ubn]fJfJ`@u8gwv�`dx]n]f�sygehJ`zu={J^9^9`bf�g�k]TokDm]vJTrg|TofDg9`b^eY
ubn]fJfJ`@u8g�c0g$m.fqsqm.^$sJcb}�~!a�`d^9m.geTofJk�m�g�[.\�û�ûN��v���cd�.n]^�`d��{JTo��Y
m]�r`dfDg9�rx���û�ûL���U��cd�(SNToVFV�XZY�[.\^û�ûF`bfqce{J^9`dc&��m.j To��{q��ubn]�wY
aqm.geTovJTo�rTrg0x��LTrgeh���g9hJ`b^9fJ`bgd����TokDm]vJTrg���gehq`b^9fJ`=g@�D���L�t�]m]fqs
g9hJ`�n]^9TrkDTrf�m.��SUTWV�V�X�Tofqc0g$m.�o�r`@s�v�m]ce`]}

��hJ`�nD^eTok]Tofqm.�&SNToVFV�X�c0g$m.fqsJm]^9s&�HfJn���sH`dfJn.g9`dszSUTWV�V�XZY
��û�ûJ��cR`d^e�D`ds�m]c�m�c0g$m.^egeTofJk�a�nDTrf�g��5n]^�g9hJ`�SUTWV�V�XZYZ[]\�û�û
cRg9m]fqsJm.^$s�}���g9m]fqsJm]^9sHTo�b`@s�Trfôúd D��¡ ��SUTWV�V�XZYZ��û�û�aJTon]fJ`d`b^9`ds
g9hJ`�¢�`b�Ws�n.�UhqTrkDhHYZceaP`b`ds£aqm.^$m.�o�o`b�Fubn]����{qfJToudm�g9TrnDf&}£~!aHY
`d^9m.geTofJk�m.g���û�û���vP��cz¤±úsû�û����U��c$¥8�FT¦g$c�vqm.fqsJ�LTos g9h£�§m]^
ce{J^9aqm]c9cR`@s¨�Lhqm�g©��m]cym(�(m]Tr�Wm.vq�r`�v�m]u$ª¨TrfpgehJ`��Wm�g9`���ûDc
m]fqs�`dm.^9�ox� �ûDcb��`D} k�}r��úOû�Y���vP�.c���gehq`b^9fJ`=g@}«SUTWV�V�XZYZ��û�û
TWc|m�u=To^9ub{JTrgRY�cR�LTrg9u$hJ`@s©fJ`=g0��n]^9ª Trfqk�ge`@u$hJfJn]�on]kDxysJ`dceTrkDfJ`ds
g9n�aq^en�� TWsH`¬hJTok]h�vqm]fqsH�LTWs geh¨vP`=g0��`b`bf¨u=nD����{JfJTWubm.geTofJk
hJn�c0g$cb}tX�f�m]sqsHT¦g9TrnDf�g9n�vP`bTofJk�gehJ`zaJ^9Tr��m]^ex©aqm]^9m]�r�o`b��TrfJY
g9`b^$u=n]fqfJ`du=g�{qce`dsyTofy­��N®!­�¯ c°�!�q±FX����r{J`���n]{Jf�g9m]TrfycR{JY
aP`b^$u=nD�waq{Hge`d^d�&m�²J}Iú=Y��L³�­´~�V_��mDu$hJTrfq`wubn]fqceTocRgeTofJk�n.��\D�
�J��X°~!^9TrkDTrftµÐû�û�ûzcRx ����`=g9^eTWu���{J�rgeToaJ^9nHu=`dc9cen]^$cw¤l�H��VFc9¥=�
SNToVFV�XZY���û�û�TWc
�LTWsH`d�rx�{qce`ds�Tof���m]u$hqTrfJ`@c
m.g�cR{qa�`d^9ubn]��aJ{HgeY
TofJk°u=`df�ge`b^$c�g9hJ^9n]{JkDhJn]{Hg���{J^9n]aP`Um.fqswg9hJ`N¶UfqT¦g9`ds���g$m�g9`dcd}
XZgLhqmDcLm.�WcRn�vP`b`bfzce{qubub`dc9c0�5{J�o�ox�sH`baq�rn�xD`ds·Trf·gehJ`°ubn]����`b^eY
ubTom]���FnD^e�Ws�mDc��F`d�r�l�
`D} k�}r�´¸NTWcefJ`bx ¹yn]^9�os�{qce`dc�SUTWV�V�XZYZ��û�û
mDc�T¦g$c��5{JfqsJm]��`bf�g9m]�
fJ`bg0�FnD^eª TofJk�g9`du$hJfqn]�on]k]x�gen�sH^9Tr�D`�T¦g$c
V�n���`b^9¹ym]�r�l}

¶UfJ�5n]^ege{Jfqm.ge`d�rxD�°sH{J`ygen�g9hJ`�cRh�m.^9aJ�rxiTofqub^e`@m]ceTrfJk�sH`bY
��m.f�sJc��5n]^º��n]^9`»vqm.fqsJ�LTos g9h¼�5n]^½m.aqaJ�rTWubm.geTon]fqc¨ce{qu$h
mDcz�LTosH`bYZm]^e`@m�c9u=To`bf�g9T¦¢�u©ubn]��aJ{Hg9TrfJk_m]fqs���TWce{qm.�oTr�@m�g9TrnDf&¾
g9hJ`�cea�`d`dsJc�n.��SNToVFV�XZY���û�ûq����TokDm]vJTrg·��g9hJ`b^9fJ`=g©¿ \.Àl�Nm]fqs
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��x ^9Trfq`=g�¿Éú=À��LTr�o��fJn]gzvP`tm.vJ�o`ygen�ª]`d`ba�aqm]ub`��LTrgeh�gen]Y
��n]^9^9n���¯ cNvqm.fqsJ�LTos g9hHYZh�{qfJk]^9x�m.aJaq�rTWubm.geTon]fqcd}°³JnD^�`bjJm.�wY
aJ�o`]�qgehJ`wm.f�geTWu=Toaqm.ge`ds�vqm]fqsH�LTWs geh¬^e`@�D{qTr^9`b��`bf�g$c�v�`bg0�F`d`bf
­��N®N­�¯ cz²�û�Y��L³´­�~�V ce{Ja�`d^9ubn]��aJ{Hg9`b^zm.fqs�m£� TWcR{�m.�oTr�@m�Y
g9TrnDf�cR`d^e�D`b^Um.^9`�m���TofJTr�|{J� n.��µÐû����U�.c�¤Þú@[�û���vP�.c9¥�gen
m¬��m.jHTr�|{J� n.�!��û¬���U��c�¤§[]\�û���v���c$¥8}t�
n©m�geg9m]Trftg9hJTWc
ª Tofqstn.�Uv�m.fqsH�LTWs g9h��LT¦g9h�SNToVFV�XZY���û�û���n]{J�Wst^9`d��{JTo^e`·m�g
�o`dmDc0g�µÐû�û�SUTWV�V�XZY���û�û�a�nD^Rg$c!m]fqs÷ú � � û�û�û�udm.vJ�o`dc!�LhJ`d^e`@m]c
SNToVFV�XZY�[.\�û�û���n]{q�os©nDfJ�rxy^9`d��{JTo^e`�µ � SUTWV�V�XZY�[.\^û�û·a�nD^Rg$c
m]fqs¯úD� ��û�û�udm.vJ�o`dcd}���h {qcd��gehJ`�kDnDm.��n]�FSUTWV�V�XZYZ[]\�û�ûq���oToª]`
SNToVFV�XZY���û�û�ge`bf�x]`@m.^$c|m]k]n���Toc|g9n©mDsJsH^9`dc9c°g9hJ`zfJ`b`@s��5nD^
hJTok]hq`b^eYZcea�`d`ds|fJ`=g0��n]^9ª TrfqkUge`@u$hJfJnD�rnDk]x�TofwvPn.g9h��rnHubm]�¦Y�m.^9`dm
fJ`bg0�FnD^eªHc�¤§­��N®!c9¥�m]fqszcRxHcRge`b�wY�m.^9`dm�fJ`=g0��n]^9ªHc�¤l�H�N®!c9¥=}
�Um.gehJ`d^zgehqm]fºcRTo��aJ�rx�{JaJkD^9mDsHTrfqk£g9hJ`taJh xHcRTWubm]�¦YZ�om(xD`b^

cea�`d`ds�n]�qSUTWV�V�X��5^9n]�º��û�ûU��v���c�g9n![]\�û�ûL��vP��cd�(�F`F�r`d�]`b^eY
m]k]`NnD{J^��r`@cecen]fqcF�o`dm.^9fJ`@s��5^enD� SUTWV�V�XZYZ��û�û�gen�sH`@cRTok]f�m.fqs
vJ{qTr�Ws_mtvP`=gege`b^�aqm]^9m]�r�o`b�UTof�ge`d^9ubn]fJfJ`@u8g��5nD^·SNToVFV�XZY�[.\�û�ûJ}
³´To^9cRgd�NSNToVFV�XZY���û�û�^9`d��{JTo^9`dc�`bjHaJ�rTWu=Trg�ubn]fJfq`du8g9TrnDf ce`=gRYZ{Ja
m]fqs�g9`dm.^eY�sHn��Lf�Trf�n]^$sH`b^!gen�`bf�m.vJ�o`|ubn]����{JfqToudm�geTon]f¬v�`bY
g0��`b`df�hJn�c0g$cb}���hJTWc�u=n]fqfJ`du=geTon]fHYZn]^9Tr`df�ge`ds°n��]`b^9hJ`@m]s�m�g�g9hJ`
aJh xHceToudm.�
�Wm(x]`d^UaJ^9`b�D`bf�g9c!u=n]fqfJ`du=geTon]fJ�o`dc9cUfJ`bg0�FnD^eª�aJ^9n.g9n.Y
ubn]�Wc�ce{qu$h�mDc´¶!¸!V¬gen!��m.ª]`F`���u=To`bf�g�{qce`Fn]�HgehJ`L��û�ûU��vP�.c
vqm]fqsH�LTWs geh
}�X�f�a�m.^egeTWu={J�Wm.^@�qsH{J`°gen�g9hJ`�m]sqsHT¦g9TrnDfqm.��n��]`d^RY
hJ`@m]s��Pg9hJ`�^9`dcea�nDfqce`=YlgeTo�w`��om.ge`bf�u=xzToc!Tofqu=^9`dmDcR`@s��Pm]fqszg9hJ`
`��P`@u8geTo�]`�vqm.f�sH�LTosHgeh_TWc·sJ`du=^9`dmDcR`@s�}»±FnDfqcR`@��{J`bf�ge�ox]�L��`
{qce`��FnD^e��hJnD�r`�^9n]{Hg9TrfJk�¿ µ(À
TofzSUTWV�V�XZY�[.\^û�ûq¾DTofz�FnD^e��hJnD�r`
^9n]{Hg9Trfqkq�P�w`@cec9m.kD`dcUudm.f�vP`|ce`bf�g�Trf�gen�gehJ`wfJ`=g0��n]^9ª��LTrgehJY
nD{Hg�aJ^eTon]^�ª fJn��L�o`dsJk]`wn.�F�Lhq`=gehq`b^�n]^�fqn.g°m·�5^e`d`wa�m�geh©TWc
ub{J^e^9`bf�g9�rx�m(��m]Tr�Wm.vJ�o`!genwgehJ`°sJ`dcRgeTofqm�g9TrnDf�hqnDcRgd}

� `@u=nDfqs���vP`dubm]{qce`�n]�¬g9hJ`¨vJTr��nHsJm]��sHTocRge^9TovJ{HgeTon]f n.�
aqmDu$ª]`bg¬cRTo�b`@c�cR`d`bfºTofº��nDcRg¬fJ`=g0��n]^9ªHcb��miceTrfqk]�o`]�°�Wm.^9k]`
��`dc9c9m.k]`Uudm.f�mDsH�]`d^9ce`b�ox�vJ�onHu$ª�g9hJ`Ug9^9m]fqce�wTWc9cRTon]f�n.�&n]gehJ`d^
��`dc9c9m.k]`@cb�qaqm.^egeTWu={J�Wm.^9�ox�Tof¬SUTWV�V�XZYZ��û�ûwm]cUTrg!TWcNm�u=To^9ub{JT¦geY
ce�LT¦g$u$hJ`ds�ge`du$hqfJn]�on]kDx]}�SUTWV�V�XZY�[.\^û�û�m]sqsH^e`@cece`dc�gehJTWc�aq^enDvHY
�o`b�¨v x!Tof�ge^9nHsH{qu=TofJk!��To^ege{qm]�Du$hqm]fJfJ`b�Wc�¤��!±�c9¥�genUaq^en�� TWsH`�m
�|{J�¦g9Traq�r`bj TofJk���`du$h�m.fJTWcR�pgehqm.gFubm]f�v�`L{qce`dswg9n���TrfJTo��Tr�d`
vJ�onHu$ª TrfJk�}´��{J�¦g9Traq�r`bj TofJk°n��D`b^	�!±�cFm.�WcRn�aq^en�� TWsH`dc�g9hJ`NmDs Y
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Toc�²DµUvJTrg9c´^9m.gehJ`d^
g9hqm.f�úd[NvJT¦g$c�m]c�Trf|X0��������û�µH} ²J}
��hJ`�^e`@m]cen]fy�5n]^�gehJTWc�sHT ��`b^9`bfqub`�TWc�sH{J`�gen¬nD{J^°fJ`d`ds©�5nD^
SNToVFV�XZY�[.\�û�û·gen¬h�m.fqsH�o`��Wm.^9k]`d^���`dc9c9m.k]`@cb}���hJ`·¸ ¶N­��
m]fqs�� ¶N­�� ¢q`d�osqc°^9`baJ^9`dce`bf�g�gehq`�\D�.YlvqT¦g�X0�F���º¶NfJTr�D`b^eY
c9m.��­
�!®¨m]sJsH^9`dc9ce`dc��5n]^�gehJ`�cen]{J^$u=`�m.fqs�gehJ`�sH`@c0g9Trf�m�geTon]f
}
��hJ`wX0���F����ûDµJ} µ�­�­´±L�]�H®N�!V�hq`dm]sJ`b^�ubm.^9^9Tr`@cUg9hJ`���gehJY
`d^efJ`bg9�Fx a�`D�H�LhJTou$hzce`b�o`du8g$c�gehq`�{JaJaP`b^eYl�Wm(x]`d^FaJ^9n.g9nHu=n]�l}

S_ULA

M_len
Ctl Org

Org Org EtherType
DSAP SSAP

D_ULA
(lsb)

(lsb)

LLC/SNAP header
IEEE 802.2

MAC header

³´Tok]{J^9`°µ�4�SUTWV�V�XZYZ[]\�û�û°SU`@m]sH`d^
����� ��� ¸�·
�D¹����! K¹�"#"#�$�Y¶&% � ��¶('¡¹�"#)+*,	-�V· � "#.

SUTWV�V�XZYZ[]\�û�û«aq^en�� TWsH`dc �5nD^ �5nD{J^ � To^Rg9{qm.��u$hqm.fqfJ`b�Wc
¤��!±�c9¥�Tofw`@m]u$h�sHTo^e`@u8geTon]fwn]fw`dmDu$h|aqh�xHceToudm.�H�oTrfqªP} �!±�c�m.^9`
mDceceTrkDfJ`ds�v�m]ce`ds�nDf|cea�`@u=Tr¢�u���`@cec9m.kD`�cRTo�b`@cF¤��!±£û0/£µ1�����
�!±�ú2/öú(µ.�3�������!±�µ4/öú(µ.�2�����dm]fqs �!±�²5/©\!���L¥&m]fqs
g9^9m]fqc0�5`d^���`=g9hJnHsJcb}L¤ ��hJ`Uf {J��vP`b^Fn.� �!±�c�TWc�sH`d�rTovP`b^$m�ge`d�rx
�oTr��Trge`@s�gen!�5n]{q^´mDc
nDaJa�n�cR`@s�gen!gehq`�m]�r��nDcRg��oTo�wTrge�o`dc9c´f {J�wY
vP`b^�Tof·���L�«v�`@ubm.{�cR`NgehJ`�vJ{���`b^9TofJk��5nD^�g9hJ`�SUTWV�V�XZYZ[]\�û�û
ce�LT¦g$u$h¬fJ`d`dsJc�g9n·vP`�n]fHY�u$hJToa��5nD^�aP`b^e�5n]^9��m.fqub`|^9`dmDcRnDfqcd} ¥
�Fm]u$h���`dc9c9m.k]`�Toc���m]sJ`|{Ja�n.�Fm·f {J��vP`b^�n]����Toub^enDaqm]u$ª�Y
`bg9cL�LhJTWu$h�m.^9`�ge^$m.fqce��T¦gege`@s�m]fqszsH`b�oTo�]`b^9`ds�TofHYZn]^$sH`b^Ln��D`b^
m�ceTofJk]�o` �!±!}���hJ` �!±�f {J�|v�`d^�sHn `@cUfJn]g�u$hqm]fJk]`�mDcLg9hJ`
��`dc9c9m.k]`�g9^9m(�D`b�Wc��5^9n]��gehq`�n]^9Tok]Tofqm�g9TrfJk!cRnD{J^9ub`�genNgehJ`�¢qfqm]�
sH`@c0g9Trf�m�geTon]f�n��]`d^�n]fJ`�n]^L��nD^e`��oTrfJªHcd}

X�f�u=nDf�ge^$m]cRg�g9n�gehJ`���To^ege{qm]�
u=nDfJfJ`du=geTon]fqc�n]�����L� m]fqs
g9hJ`F`dfqs Ylgen]Yl`dfqs°u=nDfJfJ`@u8geTon]f�c
{qce`ds�TrfwSUTWV�V�XZYZ��û�ûJ�(SUTWV�V�XZY



��TWu=^9n]aqmDu$ª]`=gL�Fx�aP` ¸�m�g9m ��^9m]fqce�wTrg �L`@u=`dTr�D` ±F^e`@sHTrg
¤§��T¦g$c û�Y�²D¥ ��x�ge`@c � `d��{J`dfqu=`0� � `d��{J`dfqu=`�� ¶Ua�sJm.ge`

SU`@m]sH`d^ µ.\.YZv�x�g9`!hJ`@m]sH`d^d�J�.Ylv x�ge`�{qce`b^Usqm�g9m ��`dc ��`dc ��`@c
¸!m.g9m ²�µ(YZv�x�g9`dc�n.��{qce`b^UsJm.g9m ��`dc ��`dc ��`@c
�NsH��TofJTWc0g9^9m.geTon]f �!sH��TrfJTWcRge^$m�geTo�]`���`dc9c9m.k]` ��`dc ��`dc ��`@c
±F^e`@sHTrgRYZn]fJ�ox ²�µ�v x�ge`@c�n.��û]c ��`dc ��`dc ��`@c
®U{J�o� ²�µ�v x�ge`@c�n.��û]c X�f���m]�rTWs ��`dc X�f ��m.�oTos
�L`dce`=gUnD^�X�fJT¦g9Tom]�rTo�b` ²�µ�v x�ge`@c�n.��û]c X�f���m]�rTWs X�f �(m]�rTWs X�f ��m.�oTos

�´m.vq�r`°µ�4F±�m]aqm.vqTr�oT¦g9Tr`@c��5n]^L`@m]u$hz��Toub^enDaqm]u$ªD`=g���x aP`

[]\�û�û�ce�LT¦g$u$hJ`dc�{�cR`t��n]^9��hJn]�o`©^enD{HgeTofJkq} X�fº�FnD^e��hJnD�r`
^9n]{Hg9Trfqkq� m���`dc9c9m.k]`!ubm.f�v�`�cR`df�g�Tof�gen°g9hJ`�fJ`=g0��n]^9ª|�LTrgehJY
nD{Hg�aJ^eTon]^zª fJn��L�o`dsHkD`�n]�|�LhJ`bgehJ`d^�n]^zfJn]g¬m��5^9`b`©aqm.geh
TWc�m(��m]Tr�Wm.vJ�o`�genpgehJ`¨sH`@c0g9Trfqm.geTon]f hJn�c0g@} ��h {qcd��g9Tr��`bY
ubn]fqce{J��Trfqk£u=To^9ub{JTrg�ce`=gRYZ{Ja m]fqs�g9`dm.^eY�sHn��Lfim.^9`�fJn.g�^e`bY
��{JTo^e`@s��]m]fqs�g9hJ`LcR�LTrg9u$hJ`@c�sHn�fJn.g�fJ`d`ds�gen���m]Trf�g$m.Tof|�Wm.^9k]`
m]�wnD{Jf�g9c�n]��cRg9m�g9`�TrfH�5nD^e��m.geTon]f&}�~!f¬g9hJ`�n.g9hJ`b^�hqm]fqs���T¦�
g9hJ`b^9`�TocNu=n]f�g9`bf�geTon]f��5n]^�g9hJ`°nD{HgeaJ{JgNa�nD^RgUn]��m�ce�LTrg9u$hzn]f
g9hJ`�c9m.��` �!±!�
g9hJ`·�Wm�gege`d^wm]^e^9Tr� TofJk���`dc9c9m.k]`�Toc|vJ�on u$ªD`ds
{Jf�g9Tr� g9hJ`�`dm.^9�oTr`d^´m]^e^9Tr� TofJkN��`@cec9m.kD`FhqmDc�u=n]��aJ�o`=g9`ds�ge^$m.fqcRY
��TWceceTrnDf&}��
n�aJ^9`b�D`bf�g�m��om]^ekD`���`dc9cem]k]`��5^9n]� vq�rnHu$ª Trfqk·m
ce��m.�o�P��`@cec9m.kD`]��gehJ`���`dc9c9m.k]`@cFm]^e`!ge^$m.f�cR��TrgRge`@s�n��D`b^�sHTr�;Y
�5`d^e`dfDg.�!±�cb}t��hJTWc|TocwTof£u=nDfDg9^9mDc0g�gen©SUTWV�V�XZY���û�ûz�LhJ`b^9`
m��om]^ekD`���`dc9c9m.k]`·��m(xtvJ�rnHu$ª�m]f�xtf {J�|v�`d^�n.�N��`@cec9m.kD`dc
��{J`d{J`ds·�5n]^�g9hJ`°c9m.��`�n]{Hg9aJ{HgUaPn]^egd}
��� � � � 	�� � 	�"�·�¸
	-�

SNToVFV�XZY�[.\�û�û aJ^9n�� TosH`@c��5n]^º�oTrfJª�YZ�r`d�]`d� ��hJn]aHYZv x�YlhJnDa&�
ub^e`@sHT¦geYlv�m]ce`ds��qn��iu=nDfDg9^enD�
¤§m��om���}*µ � vJ{Hg��LT¦g9hJn]{JgFvP`bTofJk
ubn]fJfJ`@u8g9TrnDfHYlnD^eTo`bf�g9`dsq¥�g9n aJ^9`b�D`bf�g¬n��D`b^9^e{JfqfJTrfqk_vJ{���`b^$c
m.g!TofDg9`b^9��`dsHTWm�g9`|ce�LT¦g$u$hJ`dc�m.fqs¬m�g�gehJ`wsH`dcRgeTofqm�g9TrnDf¬hJn�c0g@}
³´Tok]{J^9`°²�cRhqn��Uc�gehqm.g!u=^9`dsHTrg9cNm.^9`�mDceceTok]fJ`@s�nDf�m �!±ivqm.Y
ceTocd}���h {qcd��u=nDfJk]`@c0g9TrnDf�nDf�n]fJ`+�!±��LTo�o�DfJn]g�cRg9m.�o�.g9^9m ��u�n]f
m]fJn.g9hJ`b^ �!±!}P�!c!Tof¬�N±�V���gehJ`�sH`@c0g9Trfqm.geTon]f�kD^9m]f�g9cUub^e`@s Y
Trg9c°gen���m�g$u$h©gehJ`�f {J�|v�`d^°n.���5^9`b`�^9`dub`bTo�]`�vJ{���`b^$c��5nD^�m
aqm]^Rg9Toub{J�Wm.^ �!±!}���hJ`�cen]{J^$u=`�`bfqs©n]�LgehJ`·�rTofJª�gehJ`df£u=nDfHY
ce{J��`dc�ub^e`@sHT¦g$c�m]c�Trg°��n��]`dc���TWu=^9n]aqmDu$ª]`=g$cU�5^9n]� gehJ` �!±
vJ{��P`d^9c�g9n|g9hJ`�n]{JgeaJ{HgLvJ{��P`d^d}�¹y`°m.k�m.Tof·cRge^9`dc9c�g9hqm�g�g9hJ`
�qn���u=n]f�g9^enD�PTWc�n]fzmwa�`d^RYZ�oTrfJª�¤§n]^LaP`b^eYlhqn]a�¥FvqmDcRTWcb}���h {qcd�
g9hJ`·cen]{J^$u=`���m(xyv�`�gehJ`·n]^9TrkDTrf�m�geTofJk�cen]{J^$u=`�hJnDcRg�n]^wm.f
Tof�ge`b^9��`dsHTWm�g9`�ce�LT¦g$u$h&¾��rToª]`d�LToce`]�qgehJ`wsH`dcRgeTofqm�g9TrnDf���m(x·vP`
m]f·Tof�ge`b^9��`dsHTWm�g9`°cR�LTrg9u$h�n]^�g9hJ`°sH`@c0g9Trfqm.geTon]f�hJnDcRgd}

X�f�nD^9sJ`b^°g9n�mDu$hJTr`d�]`�[]\�û�û���vP��cd��vJ{���`b^$c|hqm]s©g9n¬vP`
nDfHYZu$hqTra�m.fqs��rTo��T¦g9`ds�gen�úOû ��� �5nD^z`dm]u$h�n.�|gehJ`©�5nD{J^
�!±�cd}���hJTWc|vJ{���`b^eYZceTr�d`·ubn]fqcRge^$m.Tof�g��rTo��T¦g$c°g9hJ`�aJh x ceTWubm.�rY
�oTrfqªw�o`bfqk.geh�gen�^9n]{qk]hJ�ox|nDfJ`Uª To�rnD�w`bge`d^d¾ n.g9hJ`b^9�LTWcR`D�Dcea�`d`ds
sH`dk]^$m]sJm.geTon]f�nHubub{J^$cb}���g�[]\�û�û���vP�.cb� � fqc$��� aJ^enDaqm.k�m�Y
g9TrnDf�sH`b�Wm(x]�qm]fqsUúsû ��� Trf��qTok]h�gd�qgehJ`���m.jHTr�|{J� ^9n]{Jf�s Y
g9^eToa�sHTocRg9m]fqu=`�TWc�µH} � ª��z}�SUn���`b�D`b^@��v�`@ubm.{�cR`�gehqToc�f {J�|v�`d^
sHn `@c�fqn.g�Trf�u=�o{qsH`Lm.f x�aJ^9nHu=`dc9ceTrfJk�n��]`d^ehq`dm]s&�dg9hJ`��rTofJª�sJTocRY

g$m.fqub`���m]cLceaP`du=Tr¢q`@s·mDcLm���m.jHTr�|{J� n.�bú�ª ��}
��n�`bfqce{J^9`�^9`b�oTom]vJ�r`�ge^$m.fqce��Toc9cRTon]f�vP`=g0��`b`df_m�cRnD{J^$u=`

m]fqs_sH`@c0g9Trfqm.geTon]f&��m]czcehJn��Lf_Tof�³´TrkD{J^9`�²J��SUTWV�V�XZYZ[]\�û�û
{qce`dcFm�k]n]YlvqmDu$ª�YZ®�^9`=ge^$m.f�cR��TWceceTrnDf�ceu$hJ`d��`]}´XZ�
m.f�`b^9^9n]^�TWc
sH`bge`@u8ge`@s�Trf�m°�wTWu=^9n]a�m]u$ª]`bg�n]^�m���TWu=^9n]aqmDu$ª]`bg´�§m]Tr�Wc�g9n�m.^eY
^9Tr�D`�m�g&g9hJ`FsJ`dcRgeTofqm�g9TrnDf�hJnDcRgd�@gehq`bf�geh�m�g���TWu=^9n]aqmDu$ª]`bg�m]fqs
m]�r��g9hJ`��wTWu=^9n]a�m]u$ª]`bg9c!ge^$m.f�cR��TrgRge`@s�m.�;ge`d^�T¦g°�|{qc0g�vP`�^e`bY
g9^9m]fqcR��TrgRg9`ds�}��Uf·`b^9^enD^�Tof�m°��TWu=^9n]aqmDu$ª]`=gFToc�sH`=g9`du=ge`ds�v�x
`dT¦g9hJ`b^NgehJ`|�rTofJª�Yl�o`b�D`b�´u=xHu=�oTou°^e`@sH{JfqsJm]fqu=xzu$hJ`@u$ªy¤ ­´± �U±�¥
nD^|g9hJ`z`bfqsHY g9n.YZ`bfqs�u=xHu=�oTou�^9`dsH{qfqsJm.f�u=x�u$hJ`@u$ª_¤§��± �U±�¥=¾
g9hJ`dce`z± �U±�cwm.^9`�u$hJ`du$ªD`dstm.g�gehq`�sH`@c0g9Trf�m�geTon]f�cRTWsH`�n]�Nm
�oTrfqª�m�gLg9hJ`�TrfqaJ{HgUvJ{���`b^|¤§ce`b`�³´TrkD{J^e`�²�¥8}

��hJ`�sH`@c0g9Trf�m�geTon]f��(^9`du=`dTr�D`b^�m]u$ª fJn��L�o`dsHkD`dc!��Toub^enDaqm]u$ª�Y
`bg9cLv x�^e`bge{J^9fJTofJkwgehJ`°hqTrkDhJ`dcRg!ce`d��{J`bf�u=`�f {J��vP`b^Nn.��u=nDfHY
g9TrkD{Jn]{qce�ox�mDubub`baHg$m.vJ�o`���TWu=^9n]aqmDu$ª]`bg9cd} SN`bfqub`]�!T¦��m£��TrY
ub^enDaqm]u$ªD`=g�Toc�^9`du=`dTr�D`ds¨Tof½`b^9^9n]^@��gehJ`dfºgehJ`�^e`@u=`dTr�D`£cR`bY
��{J`dfqu=`Uf {J�|v�`d^FcRg9m(xHc�nDf�gehJ`!�(m]�r{q`Un.��g9hJ`N�Wm]cRgFu=nD^e^9`du=ge�ox
^9`dub`bTo�]`ds��wTWu=^9n]a�m]u$ª]`bgd}�SNn��F`d�]`b^@��^9m.gehJ`d^wgehqm]f�^9`b�ox©n]f
sH{qaJ�rTWubm.ge`��N±���c°g9nyceTrkDfqm.��^9`=ge^$m.f�cR��TWceceTrnDf�m]c|Trf��N±�V��
m�g9Tr��`bnD{Hg¬��`du$h�m.fJTWcR� m�g�g9hJ`£ce`bfqsJ`b^¬sH`bge`@u8g9c�gehqm.g¬m
g9^9m]fqcR��TrgRg9`ds���Toub^enDaqm]u$ªD`=g���m]c�fqn.g�mDu$ª fJn��L�r`@sHk]`@s�m]fqs
^9`=g9^9m]fqcR��Trg9c|m.�o����TWu=^9n]aqmDu$ª]`bg9c°cRg9m]^Rg9TrfJk��LT¦g9h£g9hJ`�{Jfqm]u=Y
ª fJn��L�o`dsHkD`dsinDfJ`]} ¹ihqTr�o`tmtgeTo��`bnD{Hg��w`@u$hqm.fqToce� ��m(x
fJn]g�vP`�m.aqaJ^enDaJ^9Tom.ge`��5nD^�m£�oTrfqª_�LT¦g9hºm£�on]fJk�sH`d�om(xD�!Trg
TWc�aJ^9`=�5`d^e^9`ds��LhJ`bfyg9hJ`��rTofJªysH`b�Wm(x¬TWc��on����
cR{�u$h©mDc��LTrgeh
SNToVFV�XZY�[.\�û�û|m.g�úsû���c!m.fqsz�Lhq`bf�m]sJ`d��{qm�g9`°vJ{���`b^9TofJk�TWc
m(��m.To�Wm.vJ�o`]}½��hJ`y��YZvJTrg�ce`d��{J`bf�u=`�f {J�|v�`d^9c·m.�o�rn�� {Jaig9n
µ � [y{JfqmDu$ª�fqn��L�r`@sHk]`@s���Toub^enDaqm]u$ªD`=g$c�n]^�fJ`@m.^9�rxfúsû �����
g9hJ`°cRTo�b`�n]�
gehq`�^e`@u=`bTo�]`�vJ{��P`d^d}

³´Trf�m.�o�rxD�|��`£fJn]ge`£gehqm.g�^9`=ge^$m.f�cR��TWceceTrnDfºToc�TofqsH`baP`bfJY
sH`df�g�n.��gehJ`�vPn.g9h�g9hJ` �!± {qce`ds�m.fqs�g9hJ`�u=^9`dsHTrg�TofH�5n]^eY
��m�g9TrnDf&}t��hqm�g�TWcb�F^e`bge^$m.fqce��Toc9cRTon]ftnHudu={J^$c�vP`=g0��`b`df�g9hJ`
nD{HgeaJ{Jg�vJ{���`b^�n.��gehq`NcRnD{J^$u=`Um.f�swgehJ`UTofJaJ{JgFvJ{���`b^�n.��g9hJ`
sH`@c0g9Trf�m�geTon]f·¤5n]fwmU�oTrfqª�v�m]ceToc$¥&�LhqTr�o`+�!±©m]fqs°ub^e`@sHT¦g�TofH�5n]^eY
��m�g9TrnDf¬aP`b^eg9m]Trf�n]fJ�oxzgen·gehJ` �!±�vq{��P`d^9cd�
mDcNTo�r�o{qcRge^$m�g9`ds
Tof�³´Tok]{J^9`�²J}
���
	 � ¸�¸�	M¸
� ��·
��ºF· � 	-"

SUTWV�V�XZYZ[]\�û�û�To��aJ�r`d��`bf�g9c�`b^9^enD^&sH`=g9`du=geTon]f�gehq^enD{Jk]h�g9hJ`
{qce`yn.��g0��n�sHTocRgeTofqu=g9ú@[�YZvJTrgzubx ub�rTWu�^e`@sH{JfqsJm]fqu=x_u$hq`du$ªHc



VC0 Buffer

VC3 Buffer

VC2 Buffer

VC1 Buffer

VC0 Buffer

VC3 Buffer

VC2 Buffer

VC1 Buffer

Output
Buffer

Input
Buffer

ACK(seq #)

ACKs are generated independent of the VC number
and are sent to the Source in the reverse direction.

credit(VC, amount)

VC buffer and are sent to the Source in the reverse direction.
Credits are generated on a VC basis when data exits from the

Credits are consumed as a micropacket

Source Destination

moves from the VCn Buffer to the Output Buffer.
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REMOTE END
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mDu8ge{�m.� � YlvqT¦gFubnHsH`N�LhJTWu$h�TWc�g9^9m]fqcR��TrgRg9`ds�sH`da�`dfqsJcFn]f�g9hJ`
ub{J^e^9`bf�g���m.�o{J`�n.��g9hJ`�¸NTWceaqm.^9T¦g0xi±Fn]{Jf�g�m]fqs�gehJ`�TofJaJ{Jg
sJm.g9m·\.YZvJTrg�ubnHsH`�¤§mJ�
v&��u]�
m.fqsysq¥=}�³Jn]^�`bjHm]��aJ�r`D�&Tr�Fg9hJ`
¸!Toceaqm]^eTrg0x�±FnD{Jf�g�Toc�a�n�cRTrgeTo�]`°¤§T } `]}o�D��nD^e` �sú �]c´g9hqm.f �Øû �]c$¥
m]fqs�gehq`�Tofqubn]��TrfqkN\.YZvJTrg�sqm�g9m�cRge^9`dm.�ºm]�ocenNhqmDc
��nD^e`.��ú �]c
g9hqm.f �Øû �]cd��gehJ`dfigehq`�Trf�u=n]��TofJk�\]YlvJTrg·ubn sJ`�Toc�u=nD��aJ�r`bY
��`bf�g9`ds�Tofyn]^$sH`b^!genzk]`dfJ`b^$m�g9`���n]^9` �Âû �Dcb��m]fqs�g9hJ` �e� �



vJTrgFTWc�cR`bg�gen�ûJ}���g�g9hJ`N^9`dub`bTo��TofJk°`dfqs���gehq`NTofqu=nD�wTofJk°vqT¦g$c
aqmDcec�cRge^$m.Tok]h�g�g9hJ^enD{Jk]h�T¦����� ú!nD^�m]^e`�u=n]��aJ�o`b��`dfDg9`ds�T¦�
���(ûq}

������� � � � ������� ��!��
��hJ`°±�­´~�±��¨ceTrkDfqm.��cRge^9n]vP`dc�gehJ`�n.g9hJ`b^�SUTWV�V�XZYZ[]\�û�û�ceTrk]Y
fqm]�ocd}���`@ubm.{�cR`�Trg�Toc´ubm]^e^9Tr`@s�n]f�m!cR`daqm.^$m�g9`��rTofJ`D��T¦g´fJ`bk�m�ge`@c
g9hJ`NfJ`d`dsw�5nD^Fu=�onHu$ª|^9`dubn��]`d^ex�ubTr^$u={qT¦g$c�n]f�`d�]`d^exwsJm�g$m��rTofJ`D}
SNToVFV�XZY�[.\�û�û�m.�o�rn��Uc�{Ja�g9n�úOû°fqcFn.�´sHT ��`b^9`bf�g9Tom]�Pceª]`d�iv�`bY
g0��`b`df·g9hJ`°ceTrkDfqm.�&�oTofJ`dcUm.gLgehJ`�^e`@u=`bTo�]`d^d�Jm]fqs·gehJ`°sJ`dceª]`b�
ubTr^$u={JTrg9c�sHx fqm.��TWubm.�o�ox¬m]s �0{�c0g°`d�]`b^9x¯úOû·��c�TrftmzaJ^9nHu=`dc9c
udm.�o�r`@s �0g9^9m]TrfJTofJk�} � �F`@ubm]{qcR`£gehJ`�sH`@cRªD`b� m]s��0{qc0g9��`bf�g
g$m.ª]`@c�n]fJ`���TWu=^9n]aqmDu$ª]`bgFg9Tr��`�¤5\^û�fqc$¥�`b�]`d^exÜúsûw��cb�JnDfJ�ox
ûq} û]\]TWcFTofqub{J^e^9`ds�m]c�n��D`b^9hJ`dmDs�}

³´Tok]{J^9`�[�cehJn��UcNm�vJ�rnHu$ª�sHTWm.kD^9m]� n.��g9hJ`|sJ`dceª]`b�ºubTr^eY
ub{JT¦g´n]f�nDfJ`�ceTrkDfqm.�D�rTofJ`]¾(g9hJ`b^9`�m]^e`Fµ�û�n.�Hg9hJ`dce`�u=To^$u={JTrg9c�a�`d^
Tof�ge`b^e�§m]ub`·u$hJToa&}t��mDu$ht^e`@u=`dTr�D`ds�ceTrkDfqm.��sH^9Tr�D`dcwm�g9m]aJaP`ds
sH`d�om(x·�rTofJ`D�Pm]fqs�gehJ`|n]{Hg9aJ{HgNTWcNce`b�o`du=ge`@s��5^enD� nDfJ`°n.��g9hJ`
g$m.aqcd}

Normal = Drive output from selected tap
Train = Detect signal edge and latch tap OutputStrobe

Input

Tapped Delay Line

³�Tok]{q^e`�[�4�¸!`dceª]`d�º±FTo^9ub{JTrg

�������	� � ! �"!���# ��� 
�
���� #@� #$� ���
X�f��Wm�ge`�ú@ ] D�J�]�J��X�sH`d�wnDfqcRge^$m�ge`@s|m]f�TrfJTrgeTWm.�qaJ^en]gen]g0x�aP`�n.�
g9hJ`|SNToVFV�XZY�[.\�û�û�Y�V�S�c0g$m.fqsqm.^$s�ubm.�o�o`ds�gehq`w� {JaP`b^eY�SUTWV�V�X
��`@sHTWmw�!ubub`dc9cN±Fn]f�ge^9n]��¤ �H{q���N±�¥�u$hJToa&}��J��X�Toc�aq^enHsH{qu=Y
TofJk|gehJTWcU� {q���N±_u$hJToa��5n]^�{qce`�Trf·gehJ`�²q}¾úbYZ�L³�­´~�V£�!�q±FX
���o{J`i��n]{Jf�g$m.Tof ce{Ja�`d^9ubn]��aJ{Hg9`b^tm.f�s½n.g9hJ`b^©��m]u$hqTrfJ`@c
�LhJTWu$h�u={q^e^9`bf�ge�oxy{qcR`·SUTWV�V�XZY���û�û�Trf�ge`d^9ubn]fJfq`du8g�ge`du$hqfJn]�rY
nDk]x]}�XZgwsH`b��n]f�c0g9^9m.ge`dc��Wm�g9`bfqubTr`@c�n.�L �û�fqc°Trf©n]fq`�sHTr^9`du=Y
g9TrnDf�m]fqsñú(µÐû|fqc�Trf·gehJ`�n]gehJ`d^��5n]^Lm°g9n.g$m.��`bf�s Y g9n.YZ`bfqs��om.Y
g9`bfqubx|n]�&µ[úsû�fqcd}���`dubm]{qce`�gehJ`Nce�LTrg9u$h�aqm.geh�vP`=g0��`b`bf�g0��n
hJn�c0g$c&��n]{J�Ws���nDcRg
�oTrªD`b�ox�ubn]f�g9m]Trf°g0�Fn!�H{q���N±yu$hJToaqcd�@nDfJ`
�5nD^�TrfJaq{Hg�m.fqs¬n]fJ`w�5nD^�n]{Hg9aJ{Hgd�
gehJ`�`dfqs Ylgen.YZ`bf�s¬�Wm�g9`bfqubx
��n]{J�Ws�^9n]{JkDhJ�rx|v�` � \^û�fqcb}���g�\�û�fqc8�(��TWu=^9n]aqmDu$ª]`=g�m]fqs�m
udm.vJ�o`LsH`b�Wm(x�n]�Zú]} � fqc8�(�z�.g9hJToc�ge^$m.fqce�om.ge`@c´gen�m��FnD^9cRgRY�ubmDcR`
�Wm�g9`bfqubx�n.�&m]v�nD{Hg6úsû���cd}´�Fx aJTWubm.�q�om.ge`bf�u=To`dc���n]{J�Ws�vP`Un]f
g9hJ`�n]^$sH`b^�n]�£ú���cb}

~!{J^·TrfqT¦g9Tom]�Uge`@c0g9Trfqk£n.��g9hJ`¬aq^en]gen.g0x aP`�� {q�¬�N± m.�WcRn
sH`d��n]fqcRge^$m�g9`ds�fJ`@m.^9�rxw�rTofJ`bYl^$m�g9`Lvqm.fqsJ�LTos g9h�cea�`d`dsJcd}�~!{J^
vP`bfqu$hq��m]^eª g9`dcRg9c_cehJn�� g9hqm�gig9hJ`½� {q���N± u$hJToa udm.f
mDu$hJTr`d�]`�^$m(��vqm]fqsH�LTWs geh�cUn.��m.gU�r`@m]cRg![J} û]����vP�.cLTrf�`@m]u$h
sHTo^9`du8g9TrnDf&}�¶NfH�5n]^ege{Jf�m�ge`d�rxD�
��`��F`d^e`�{Jf�m.vJ�o`�genzg9`dcRg°v�`bY
xDn]fqs�g9hJTWczvqm.fqsJ�LTos g9h�sH{q`�g9n��oTo�wTrg9m.geTon]fqc�Tof nD{J^�g9`dcRg

`@�D{qTraJ��`dfDg@��fJn.g�v�`@ubm.{�cR`|n.���oTr��Trg9m�g9TrnDfqc!Trf�g9hJ`�� {q���N±
u$hJToa&}

��hJ`!TrfJTrgeTWm.�PaJ^9n.g9n.g0x a�`D�]hJn���`b�D`b^@�]��m]c�fqn.gF�LTrgehqn]{Hg�T¦g$c
cehqm.^9`�n.��aq^enDvJ�r`d��cb}U³qn]^N`bjJm.��aJ�o`]�PTrfJTrgeTWm.��ge`@c0g9Trfqk�n.��g9hJ`
� {����N±p�r`@s©{qc�g9n�v�`d�rTo`b�D`�gehqm.g|ubm]vJ�o`�sHTWc0g$m.fqub`dc���Tok]h�g
fJ`d`dsyg9n�v�`��oTo�wTrge`@s©gen¬�r`@cec�g9hqm.f�²�ûz��`=ge`d^9c�sH{J`�g9n�TrfJY
`bj aq�rTWubm]vJ�r`wvJTrg°`b^9^enD^9cd}|� {qvqcR`@��{J`bf�g�`=jJm.��Tofqm�g9TrnDf�n]��g9hJ`
udm.vJ�o`dc�cehJn��F`@s�geh�m�g�gehJ`�`@�D{�m.�oTr�@m�geTon]fwu=To^9ub{JTrg9cd���LhJTou$h�m.^9`
vJ{qTr�rgNTofDg9n�gehJ`�vqm]u$ª�cRhJ`d�r�
n.���rnDfJk�ubm]vJ�r`@cb���F`d^e`�TofqcRg9m.�o�o`ds
nDf°gehq`L�L^enDfJkN`dfqs�}�±F{J^e^9`bf�g��]`d^9ceTon]fqc�n.��gehJ`U� {q�¬�N±tm.^9`
fJn�� �5^e`d`�n.��ª fJn��Lf�vJ{Jk�cb}

�U�on]fqk£�LTrgehig9hJ`©�H{q���N±!�L�J��X�hqm]c�m.�Wcen£sH`b�D`b�on]aP`ds
m]fJn.g9hJ`b^LaJ^9n.g9n.g0x aP`�u$hqTra&�JgehJ`��HS!�N±½¤l� {JaP`b^�SUTWV�V�X��Nu=Y
ub`dc9c�±FnDf�ge^9n]�o�r`d^$¥��LhJTWu$h�ubn]f�g9m]Trf�cwceaP`b`ds�`bfqhqm.fqub`b��`bf�g$c
�5nD^|�N±�V���X0Vºm.fqs£m�fJ`b� aq^en]genHu=nD��~���YZv�x aqmDcec°aJ^en]genHu=nD�
udm.�o�r`@s_�Hu$hJ`dsJ{J�r`@si�
^$m.f�c0�5`d^¬¤ �H�U¥=}���hqToc·fJ`b� u$hJToaiaP`b^eY
�5nD^e��c�X0V¬u$hJ`@u$ª ce{J��cd�(m]fqs��5nD^��J���@aP`b^e�5n]^9��c
m!f {J��vP`b^´n.�
�on���Yl�o`b�D`b����`dc9c9m.k]TofJkzn]aP`b^$m�g9TrnDfqc�ce{qu$htm]c°ub�r`@m.^eY g9n.Y�cR`dfqs��
`dfJhqm.f�u=TofJkwgehJ`°SNToVFV�XZY�[.\�û�û�fJ`bg0�FnD^eª�aP`b^e�5n]^9��m.fqub`]}

¹y`NTofJT¦g9Tom]�r�oxwv�`dfqu$hJ��m.^9ª]`@s��q��X8¯ c�SUTWV�V�XZYZ[]\�û�û!To�waq�r`bY
��`bf�g$m�geTon]f¬n]f�g0��n·²�µ(YZfJnHsH`w�q��X�~!^eTok]Tof�µ�û�û�ûDcU�LTrgeh©m.�rY
aJh�m��H� sJ^eTo�]`d^9cd}���hJ`�fJ`bg0�FnD^eª�Tof�ge`b^e�§m]ub`�ubm]^9sJc�¤ ®UXe±�c$¥
ubn]f�g9m]TrfJ`@s�vPn.g9h�� {q���N±�m]fqs��HSN�N±�µH} û�u$hJToaqc�m.f�s|��`b^9`
TofqcRg9m.�o�o`dswn]fwgehq`�~!^eTok]Tof �NXe~ vJ{qcd}´�Nf���c9cR`df�geTWm.�q²�µ(YZa�nD^Rg
SNToVFV�XZY�[.\�û�û�ce�LT¦g$u$hyubn]fJfJ`@u8g9`ds¬gehJ`���m]u$hJTofJ`@c�gen]kD`=g9hJ`b^@�
cenym]�r�Ln]��nD{J^�v�`dfqu$hJ��m.^9ª���`dmDcR{q^e`d�w`df�g9cwTrf�u=�o{qsH`ds�g9hJ`
ce�LT¦g$u$hHYZTrfqsJ{qu=`@s�sH`d�om(xHcd}_��hJ`�u=nD��vJTofqm.geTon]f�n.�!gehJ`�g0��n
u$hJToaqc|`=jHhJTovJTrge`ds£�om.ge`dfqu=To`dc|n.��¡��
	·m]fqs�ce{qcRg9m.TofJ`@s£sJm.g9m
^$m�g9`dc�n]�·²J} [ ��vP�.c��5nD^ym�ceTrfJkD�r`�sHTo^e`@u8geTon]f
} �L{qfJfJTofJk
Tof�vPn.geh�sHTo^e`@u8geTon]f�c|ceTr�|{J�rg9m.fq`bn]{�cR�ox©�LT¦g9h��H� aJ^9nHsH{qub`ds
ce{qcRg9m.TofJ`@stvqm.f�sH�LTosHgehqc|n.�N[q} \���v���cd}y��hJ`�SUTWV�V�XZYZ[]\�û�û
vqm]fqsH�LTWs geh¬f�{q��vP`b^$cUTof�v�n]geh¬udm]ce`dcN��mDcU�oTr��Trge`ds�v�x�g9hJ`
��`b��nD^extm.^$u$hJTrge`@u8ge{q^e`·n.�Ug9hJ`�~!^9Tok]Tof�µÐû�û�ûJ��fJn]gwv x©g9hJ`
fJ`bg0�FnD^eª�}º¹ihJ`df_^9{JfJfJTofJk��N±�V��(X0V n��D`b^�SNToVFV�XZY�[.\�û�ûJ�
nD{J^Ng9`dcRg9c�aJ^9nHsH{qu=`@s¬m·{JfJTWsHTo^e`@u8geTon]f�m.�´vqm.fqsJ�LTos g9h�n]��µH}*µ
��vP�.cb}
( , / 
 ,|G ��C
� Q�EJQ0I�C��$GJI�� "�Q$#%#�B�&��	*	* EHI

"�Q$#%#�B�&�')(+*	*
��`dudm.{qce` ��mDcec¼aJ^9nHsH{qu=geTon]f m.fqs sH`baq�rn�x ��`bf�g n.�

SNToVFV�XZY�[.\�û�û�TWc�fJn]g
`=jHaP`du=ge`ds��5nD^
m�g��r`@m]cRg
cR`d�]`b^$m.����nDfDg9hqcd�
nD{J^£�!��±FX��F�o{J` ��n]{Jf�g9m]Trf ce{JaP`b^$u=nD�waq{Hge`d^�fJ`b`@sJctg9n
^9`b�ox�n]f�SNToVFV�XZY���û�û|mDc�T¦g$cUhJTok]hHY�cea�`d`ds�aqm.^$m.�o�o`b��TofDg9`b^$u=nDfHY
fJ`@u8g��5nD^�m�g��o`dmDc0g�g9hqm�g��on]fqkq} ¶NfH�5n]^ege{Jf�m�ge`d�rxD�Lm]c���`bfJY
g9TrnDfJ`ds·`dm]^e�oTr`d^d�JSNToVFV�XZY���û�û�sHn `dcUfJn.gU`dfqcR{q^e`�gehq`�^e`d�rTWm.vJ�o`
g9^9m]fqcR��TWceceTon]f�n]��TofH�5n]^9��m�geTon]f�m�g�gehJ`�h�m.^$sH��m]^e`N�r`d�]`b���oTrªD`
SNToVFV�XZY�[.\�û�ûNsHn `@cb�DgehJ`d^e`b�5n]^9`L^e`d�rTWm.vq�r`�g9^9m]fqcR��TWceceTon]fw��{qcRg
vP`!To��aJ�o`b��`bf�ge`@s�Tof·gehJ`�cRn]�;g0��m]^e`D}´�!c�m�^9`dce{J�rgd�q�J��X�m]fqs
­��N®N­�hqm(�D`�Tofqc0g$m.�o�r`@s¬m�gehJTofy�w`@cec9m.kDTrfqk��om(xD`b^�Trf©�J��X8¯ c
�D`b^$cRTon]f·n.�´�¬V�X�n��D`b^LSUTWV�V�XZYZ��û�ûq}

¹ihJTo�r`·SUTWV�V�XZY�[.\^û�û�ge`du$hqfJn]�on]kDx�Toc°fJn.g|ub{J^9^e`dfDg9�rx¬v�`bY
TofJk�sH`daJ�on�x]`ds��LTWsH`b�ox]�PTrgNToc!u=nD�w��`d^9ubTom]�r�ox·m(��m.To�Wm.vJ�o`]}L³JnD^
TofqcRg9m.f�u=`]��SNToVFV�XZY�[.\^û�ûzTWcwm]�ocen�ubn]����`b^$u=TWm.�o�rx©ª fJn��Lf£mDc



m]fqs�m(�(m]Tr�Wm.vq�r`�mDc&��Trk�m.v x�ge`�� xHcRge`b�¨®U`bg0�FnD^eª|¤ ���H®�¥8�(m.fqs
SNToVFV�XZY�[.\�û�û�®UXe±�c�ubn]f�g9m]TrfqTrfJk·gehq`��H{q���N±ºm]fqs©�HSN�N±
µJ} û�u$hJTra�c·m]^e`¬m(��m]Tr�Wm.vJ�o`��5nD^z�q��X���m]u$hJTofJ`dcd} ¶UfH�5nD^Rg9{HY
fqm.ge`d�rxD�NaJ^9nHsH{qu8g9TrnDfHY��D{�m.�oT¦g0xicen.�;g0��m.^9`��5n]^�gehqToc��o`dm]sJTrfJk]Y
`@sHk]`�hqm]^9sH��m.^9`�Toc�fJn]gUx]`bgLm(��m]Tr�Wm.vJ�o`]}

�!sJsHTrgeTon]fqm]�!SUTWV�V�XZYZ[]\�û�hqm.^$sH��m.^9`�sH`b�D`b�on]aJ��`bf�g$c�TofHY
ub�r{qsJ`�gehq`©�HV�X��LX0� u$hJToai�5^enD� V�n��F`d^���TWu=^9n �L`dce`dm]^9u$h
¤ V�� �N¥=}P��hq`w�HV�X��LX0�¨u$hJTra
��ceTo�wTo�Wm.^NTof�fqm.ge{J^9`°g9n·�J��X8¯ c
aJ^9n]aq^eTo`=g$m.^9x·�HSN�N±�u$hJToa&�P�LTr�o�
^9{Jfzn]f�V�±FXZY �ºv�m]ce`ds�V�±
To��aJ�r`d��`bf�g9m.geTon]fqcd}w~Ngehq`b^�u=n]��aqm]fJTo`dc�cR{�u$h�m]c���`bfq^enHu=n��
X�fqu]}Fm]fqs�~�¸�����X�fqu.}Fhqm(�]`�sH`d�]`d�rnDa�`@s·nD^Um.^9`°sH`b�D`b�on]aJTofJk
ce�LT¦g$u$hJ`dcd� vJ^9TosHkD`dcd��m]fqs�V�±FXZY ��®UXe±�cd}�X�f�gehJ`���`dm]fDg9Tr��`D�
ce`b�D`b^$m.�Pn.�
g9hJ`���m��0n]^���n]^9ªHc0g$m�geTon]f���m]f {H�§m]u=ge{J^9`b^$c�¤ � {Jf
�
X0���t�Nm]fqs¨SNV�¥zm.^9`t�FnD^eª TofJk£g9n_sH`b�D`b�on]a¨SUTWV�V�XZYZ[]\�û�û
®NXe±�c��5n]^�g9hJ`bTo^���mDu$hJTrfq`dc�m]c�aqm.^eg�n.��gehJ`��!�q±FX�V�m�g9hHY
³qn]^9��m]^9s�aJ^en �0`du=gd}

¹ihJ`df�SNToVFV�XZY�[.\�û�û�m.^9^9Tr�D`dc�m]fqstg9hJ`��H� aJ^9n.g9nHu=n]��TWc
cRg9m]fqsJm.^$sHTo�b`@s�m]fqs�sJ`baJ�on�x]`@s���gehJ`�cen.�;g0��m.^9`=YZvqm]ce`ds_^e`d�rTrY
m]vJ�r`F��`dc9cem]k]TofJkU�Wm(x]`b^��LTr�o��v�`�^e`d��n��]`ds��5^9n]�º��V�X8�@m]�r�o`b� TrY
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