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½G^7L|MPRUWKD*YaiaZ D;b;RU]«��D;JURG\PD&JU`�I;b;]«�oD;W&~_D;J�b;WK]�RKA;WUD.JS\�� D;OPLNb.RU]_RUMP\BD�`�YaMBW�\P]«¬­I;WKD;^2RUD;J&b;Yl^2�oplMPW}L|RU]_Ya^PJ%\PD
WKI;`P~_]_b�LNRK]�Yl^¢�ND;RÆ\PD5`BWUYa`�YaJKD;W�\PD.J�JUYl~�MBRU]_Ya^PJ�`�YaMPW�~�L��lI;WU]«�ob�LNRU]_Yl^9\PD%~�� D;OPLNb;RK]�RKMP\PDa��z&LN^PJ�b;D.R5LNWKRU]_b;~_Da�
^PYlMPJ�\PYl^P^PYl^PJ�MP^>I;R}L|R�\PD�~��ÑLNWKR�\BD;J5i�LNJUD.J�\PD�\PYl^P^PI;D;J%WUI.`P~_]��2MPI.D;J�D;R%^PYaMBJ�`BWUYa`�YaJKYa^PJÆMP^<^PYaMB�aD�L|M
b�L|\PWUD�`�YaMBW�~�L WUI;`P~_]_b�L|RU]_Ya^�`�LNWUD.JUJUD.MPJUDa���SYlMPJ�]_^�RKWUY2\PMP]_JKYa^PJQ\PD;MPO�JKRUW[LNRUI.pa]_D;J�`�YaMPW�L|C�I;~_]_YaWKD;W
~�L7��W}L|]�b[@PD.MPW<\PD;JQ\PYa^P^BI;D;J<D;R<MP^�L|~�plYaWK]�RK@PC�D>\PD��aI.WU]«�ob�L|RU]_Ya^�\PD�~�� D;OPLNb;RK]�RKMP\PDQ`oYlMPW<\P]«¬­I.WUD;^2RUD.J
b;Yl^2�oplMPW}L|RU]_Ya^PJ�\BD*WUI;`B~�]_b�L|RU]_Ya^�����^2�o^¢�B^PYaMBJ�`PWUYl`oYlJUYa^BJ�MP^�D;^2��]_WKYa^P^PD.C�D;^2R�\PD&JU]_C<MP~�L|RU]_Ya^>D;RSMB^
CQY�\BA;~_D�\PD%`oD;WÂ��YaWKC�L|^Pb;D;J�`�YaMPW�I;�aL|~�MBD;W�^PYaJ�JURKW}L|RUI;pl]�D.J����ÚD.J�WUI;JKMP~_R}L|RUJ�\PD%`�D;W���YlWUC�LN^Pb;D.J�CQYa^2RUWKD;^2R
~�L�JUMP`�I;WU]_YlWU]_RUI*\BD*^PYaJ�JKRUW[LNRUI.pa]_D;JS`�LNW�W}L|`P`�YaWURSL|MPO<JURKW}L|RUI;pl]�D.JSD;O2]_JUR[LN^2RUD;J��
� º�uït ¸ x �!
�y#"�LNJUD.JS\PD&\PYl^P^PI;D;JG\P]_JURKWU]_iPMPI;D.J��oH
I;`P~_]_b�LNRK]_Ya^<ªSJKT2^Pb[@PWUYl^PDa�oVXWUYa`�LNp�L|RU]_Ya^Q\PD&C�]_JUD�$
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*B�ÑgP� n H�D;`P~_]_b�L|RU]_Ya^Q]�^��¢L|WUpaD �ûJKb�LN~_D*¼2T2JURKD;C�J �&�*�&�&�������&�*�&�&�&�*�&�&�������&��e�)

*B�+.#,%Yl^Pb;~_MPJK]�Yl^ �&�*�&�&�*�&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��eaf

� � vNw ��¶2¹*º�v
	 ���
eB�_EmV�L|W}LNCQD;RUD.WUJ �&�*�&�&�*�&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��eak

eB�_Ea�_E ©S��^BD;WUJK@P]_` �*�&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��eak
eB�_Ea�+* ,%Ya^2�oplMPW}L|RU]_Ya^ �&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�"n
�
eB�_Ea�Ñe ?�W[LN^PJ[LNb;RK]_Ya^��7Y�\BD;~��*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�"n
�
eB�_Ea� n V�WUYl`oLNp2LNRU]_Yl^��*�&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�"noE
eB�_Ea�+) H�D[��WKD;JU@BC�D;^2R �&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�"n *

eB�+*#,%YlWUWKD;b;RU^BD;JUJ�,%WU]_RKD;WU]�L �&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�"n�e
eB�+*P�_E E���L|JURUD.W���^o¼2~�L��aD �&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�"n�e
eB�+*P�+* C���L|JURUD.W���^o¼2~�L��aD �&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�"nan
eB�+*P�Ñe ��LNJKRUD;WÂ�Â��L|JURKD;W}¼2~�L��lD[�Â¼®~ìL��lD����&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�"nan
eB�+*P� n �ST2iPWU]_\ ,%Ya^®�opaMPW[LNRK]�Yl^ �������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�"n )

eB�Ñe ªG`P`P~_]_b�LNRK]_Ya^ �XO®L|C�`P~_D �&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�"n�f
eB� n ,%Yl^Pb;~_MPJK]�Yl^ �&�*�&�&�*�&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�"n .

( � 05»�wPu�¶���vNº50�w���wPu
&�º $�� u�vNwPu�¶��5& ¶Pt (��
n��_Em¼®T�JKRUD;C"ªSWKb[@P]_RUD;b;RKMPWUD��&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�6)�*
n��+* ½G`o\�LNRUD>V�WUYl`oLNp2LNRU]_Yl^�¼2RKW}LNRKD;pa]_D;J������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�6)Nn

n��+*P�_E V�WUYl`oLNp2LNRU]_Yl^��*�&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�6)Nn
n��+*P�+* H�D;b;D.`PRU]_Ya^�L|^P\�H�D[��WKD;JU@BC�D;^2R �&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�6)af
n��+*P�Ñe ©S`BRU]_C�]_��L|RU]_Ya^>��YlW5��CQC�D;\B]ìL|RUD[��±�L�]_R5�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�6)ag

n��Ñe H
D[��WKD;JU@PD.WSªS~_plYaWU]_RK@PC�J*�&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�6)�.
n��ÑeP�_E zSD ��D;WUWKD;\2����C�CQD;\P]�LNRKDSH�D[��WKD;JU@BD;W9�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�6)�.
n��ÑeP�+* V�WUYl`oD;WKRU]_D;J��&�*�&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��fPE
n��ÑeP�Ñe ��C�C�D.\P]�LNRUD �û��LN]«RXH
D[��WKD;JU@PD.Wc���&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��f�*
n��ÑeP� n ��C�C�D.\P]�LNRUD �û]_C>C<D;\P]�LNRKD¡H
D[��WUD.JU@PD;W&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��f�)

n�� n zGD�L|~_]�^Bp9��]_RU@�hoL|]_~�MBWUD;J*�&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��faf
n��+) H
D;~�LNRKD;\�±�YaWU° �*�&�&�*�&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��g��
n��Ñf#,%Yl^Pb;~_MPJK]�Yl^PJ �&�*�&�&�*�&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��gPE

��� w �2&�»¢wBu'& º $ � /)B�_E ��^2RKWUY2\PMPb;RK]_Ya^��&�*�&�&�*�&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��g�*
)B�+* ¼®]�C<MB~ìL|RU]_Ya^���^2�2]_WUYa^BC�D;^2R��&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��gNn

)B�+*P�_E ��Y2\PMP~_D;J��&�&�*�&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��gNn
)B�+*P�+* ��LNJKRUD;W&��Y2\PMP~_D��&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��g�)
)B�+*P�Ñe �SD;R��%YaWK°���Y2\PMP~_D²�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��gag
)B�+*P� n ¼2~�L��aD��7Y�\BMP~_D �&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��g�.
)B�+*P�+) ��^P]_RU]�LN~_]_��LNRK]_Ya^ �&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�6.Nn
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)B�Ñe V�D;WÂ��YaWKC�L|^Pb;D*��Y2\PD;~��*�&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�6.Nn
)B� n V�D;WÂ��YaWKC�L|^Pb;D ���aLN~_MoL|RU]_Ya^ �&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�6.ag

)B� no�_E ��O2`oD;WK]_C�D;^2R&E �&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�6.�.
)B� no�+* ��O2`�D;WU]_CQD;^2R * �&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��k�*)B� no�Ñe ��O2`oD;WK]_C�D;^2R�e��&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��k�)
)B� no� n ��O2`oD;WK]_C�D;^2R%n �&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&��kaf
)B� no�+) zS]_JKb;MPJUJK]_Ya^��&�*�&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�&E ���

)B�+)#,%Yl^Pb;~_MPJK]�Yl^ �&�*�&�&�*�&�&�&�*�&�������&�&�*�&�&�*�&�&�������&�*�&�&�&�*�&�&�������&�&E �BE
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z&LNR[L&WUD.`P~_]�b�LNRU]_Yl^<]�JÆYN��RKD;^�MPJKD;\�]_^<\P]_JKRUWU]_iPMBRUD;\Q\oLNR[LNioL|JUD�L|`P`P~_]_b�LNRK]_Ya^PJ�RKY*]_C�`PWKYN�aD%\oLNR[L*L��aLN]_~�LNiB]��
~_]_R�T�LN^P\�`�D;WÂ��YaWKC�LN^Bb;Da�&H�D;`P~_]_b�L|RUD;\�\�LNR}LsC<MPJUR�i�D>`oD;WK]_Y�\B]�b�LN~_~_T�WUD ��WUD;JK@PD;\�MPJK]_^Pp�MP`�\oL|RUD>`PWUYl`oL��
p2LNRU]_Yl^�JURKW}L|RUD;pl]�D.J��5�7YaJUR�Y|��RK@PD&b;MPWUWKD;^2RSJKRUW}L|RUD;pl]_D;JSplMoLNW[LN^2RUD;D&C<MPRKMoLN~Bb;Ya^PJK]_JURUD.^Pb;T�YN��WUD;`P~_]_b�L|RUD;\
\oL|R}L
iPMPR�LNWKD�^PYaR�D[��b;]_D;^2R�����LN�;T<� YaW�L|JUT2^Pb[@PWKYa^PYlMPJ}��WUD.`P~_]�b�LNRU]_Yl^*]_J�LN^>LN~_RUD;WK^oLNRK]_�aD�JUYl~�MBRU]_Ya^*��@BD;WUD
C<MPRKMoLN~�b;Yl^PJU]_JKRUD;^Pb.T�C�L�T�i�D�WKD;~�LNO2D;\¢����R>]_J*^PD;D;\BD;\�]_^�LN`B`P~_]�b�LNRU]_Yl^PJ&JUMPb[@�L|J*Ya^®�û~_]_^PD>�o^oL|^Pb;]�LN~
RKW}LN^BJ}LNb.RU]_Ya^PJ%LN^P\<RKD;~_D;b;YaCQC<MP^P]_b�L|RU]_Ya^GJUT2JURKD;C�J���@P]_b[@<WUD;�2MP]_WKD�@P]_pa@���WUD;JK@P^PD;JKJ5Y|�­WKD;`P~_]_b�LNRKD;\<\oL|R}LP�
��^<RK@P]_J�b�LNJKDa�2RU@BDSb;Yl^Pb;D;`PR%YN�P£;¤�¥.¦U§P¨P¥.¦[¦�]�J�MPJKD;\�RKY*C�D�LNJUMBWUD�RU@BD�\PD;�2]�LNRU]_Yl^9i�D;R��%D;D;^�WKD;`P~_]_b�L&b;Yl`P]_D;J
� `PWU]_C�L|WUT�b.Ya`P]_D;J<LN^P\³JUD;b.Ya^P\oL|WUT�b;Yl`P]_D;J}�.��?�@PD�C�LN]_^���Y2b;MPJ>YN�SRK@P]_J*RU@BD;JU]_J<]_J*RUY�]_C�`PWKYN�aD*\�LNR}L
��WKD;JU@B^PD;JUJ��

��^�~ìL|�;T�WKD;`P~_]_b�LNRK]_Ya^¢��WUD.`P~_]�b�LNRUD.\�\oL|R}L>C�L�T<ioD>`P~�LNb;D.\jL|RSRU@BD*^PY2\PD;J&YN��L>\P]_JURUWK]_iPMPRUD.\�JKT�JKRUD;C
]_^�\B]�¬ÚD;WKD;^2R��¡L�T2J��lRU@BD;WUD;i2TQ`PWUY2\PMPb.]�^Bp9\P]«¬ÚD;WUD.^�R�b.Ya^2�oplMPW}L|RU]_Ya^BJ���ª b;YlWUWKD;b;RU^BD;JUJ&b;WK]�RKD;WU]�L�C<MPJURÆioD
\PD �o^PD;\���YaW�D�LNb[@�b;Ya^2��paMPW[LNRU]_Yl^�RKY<D;JUR[LNiP~_]_JU@�LN^�YaWK\PD;WS]_^���@P]_b[@�WUD;`P~_]_b�L|RUD;\�\�LNR}L>C<MBJUR%ioD*WKD[��WKD[�
JK@PD;\¢�%ªS^�YliaZ[D;b;RK]��lD&YN��RK@P]_J�RU@PD.JU]_JSRKY<JU`�D;b;]«��T�b.YaWUWKD;b;RK^PD;JUJ�b;WU]_RUD.WU]�LNJ
��YaW�\P]«¬ÚD;WUD.^�R�b.Ya^2�oplMPW}L|RU]_Ya^BJ��
L|^P\�RUY�`PWKYa`�YaJUD<JKYa~_MPRK]�Yl^PJG��YaW&b;YlWUWKD;b;RU^BD;JUJ<D;^®��YaWKb;D;C�D.^�R��<?�@PD<ioL|b[°�plWUYlMP^P\�YN��RU@P]_J&RU@PD.JU]_J9]_J*LNR
RK@PD�b;WUYlJUJUWKY�L|\PJ<YN�&R��5Y�b.YaC�`B~�D.C�D;^2R}L|WUT2�Ú�%D;~_~���D;JKR}LNiB~�]_JK@PD;\�L|WUD�L|J9Y|��b;YlC�`PMBRUD;W*JKb;]_D;^Pb;Dl��^oLNCQD;~_T
\oL|R}L|ioLNJKD;J�L|^P\�\P]_JURUWK]_iPMPRUD.\�JKT2JURUD.C�J��

��^<RK@P]_J�b[@oLN`BRUD;W��P�%D�pa]_�aDSL&plD;^PD;W[LN~�YN�aD;WK�2]�D.��YN�ÚRU@P]_J%RU@PD.JU]_J���±�D%�oWKJUR%C�YlRU]_�aLNRKD5RK@PD�MPJUD&Y|�­WKD[�
`P~_]_b�L|RUD;\<\oL|R}L|ioLNJKD;J¡L|^P\>]�^2RKWUY2\PMPb;DGJUD;�lD;W}L|~oD.O�]_JKRU]_^Pp*MP`�\oL|RUD�`PWKYa`oL|p�LNRK]_Ya^>JURUW[LNRKD;pa]_D;J���¼2D;b;Yl^P\¢�2�%D
]_\PD;^2RK]�� T9RK@PDS`PWKYaiP~_D;CQJ���]_RU@<RK@PD;JUD&JKYa~_MPRU]_Yl^PJ���]_RU@<WKD;JU`�D;b;RGRUY*RK@PD�L|`P`P~_]_b�LNRK]�Yl^PJ��%DSLNWKDS]_^2RUD;WKD;JURKD;\
]_^¢��?�@PD.^¢�P�%D&`PWUD;JKD;^2RSRK@PD*YaiaZ D;b;RU]_�lD;JSY|��RU@BD�RK@PD;JK]�J&LN^P\�]_RUJ�b.Ya^2RUWK]�iBMPRU]_Ya^BJ��

?�@B]�J>b[@oLN`BRUD;WQ]�J>YaWKp�L|^P]_�;D;\�LNJ>��Yl~_~�YN��J���¼2D;b.RU]_Ya^ *�pa]_�aD;J�L|^�YN�lD;WU�2]_D;�"YN��WKD;`P~_]_b�LNRKD;\�\oLNR[L��
ioL|JUD;J��9¼2D.b;RU]_Ya^�e<`BWUD;JKD;^2RUJ>RU@PD>C�YlJUR�°2^PYN��^�MP`�\oL|RUD<`PWKYa`oL|p�LNRK]_Ya^�JURKW}LNRKD;pa]_D;J*L|^P\�\B]�JKb;MPJKJ*RU@PD.]�W
C�LN]_^�`PWKYaiP~_D;CQJ��9¼®D;b;RU]_Yl^�n�`BWUD;JKD;^2RUJ>RU@PD<YliaZ[D;b;RK]��lD;J*Y|�¡RK@PD<RU@PD.JU]_J9LN^B\¢�¢¼2D;b.RU]_Ya^ )Q`PWKD;JUD;^2RKJ9]_RUJ
b;Yl^2RUWU]_iPMBRU]_Ya^PJ���¼2D;b;RK]_Ya^�f�]_^�RKWUY2\PMPb.D;JSRK@PD*RU@BD;JU]_J�YaWKp�L|^P]_��LNRK]�Yl^¢�
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©GWUp2LN^P]_��L|RU]_Ya^BJ¢RU@�LNR¢MBJUD%b;D;^2RUW[LN~_]_�;D;\>JUT2JURKD;C�J�LNWUDÆ]�^Bb;WUD�L|JU]_^Ppl~�TG�ûL|b;D;\*��]_RK@*RU@PDÆ`PWUYliP~_D;C YN�PJU@�LNWU]_^Pp
b;YlC�CQYa^S\�LNR}L&L|C�Ya^Bp�~ìL|WUplD�^2MPC<ioD.WUJ�YN�oMBJUD;WKJ���?�@PD%C�L|]�^&`PWKYaiP~_D;C ]_J¢RUY&]_^Pb;WKD�LNJKD�RU@PD�b.YaC�`BMPRU]_^Pp
`�YN�5D.W¢YN�PRK@PD�JUT2JKRUD;CQJ¢��]_RU@&RU@BD�J}L|C�D�~_D;�aD;~lYN�P\oL|R}L�L��aLN]_~�LNiB]�~_]_R�Ta�B?�@PD;WUD%LNWUDÆR��5YGioLNJK]�b�JKYa~_MPRU]_Yl^PJ���YaW
RK@P]_J�`BWUYaiB~�D.C���?�@PDÆ�oWUJKR�JUYl~�MBRU]_Ya^&]_J�RUYSMB`PpaW[LN\PD%RU@PD%b;YlC�`PMPRK]_^Pp�`oYN�%D;W�YN�oRK@PD5b.D;^2RUW}L|~_]��.D;\<JUT2JURKD;C��
i2T�MBJU]_^Ppo�Æ��YlW<]_^PJUR[LN^Pb;Dl�¡L�CQYaWKD�`�YN�5D;WÂ��MP~GC�LNb[@P]_^PDl��RU@BD;WUD;i2T�C�L|°2]�^Bp�RK@PD�b;D.^�RKW}L|~�`BWUY2b;D;JKJU]_^Pp
CQYaWUDGD[��b;]_D;^2R�� �GYN�5D.�aD;W��PL>b;W}L|JU@�YN��RU@PD&b;D;^2RKW}LN~ÚJKT2JURUD.C�b�LN^QRU@PWKD�LNRKD;^�RU@BD�D.^�RK]_WUD&YaWKp�LN^B]���LNRU]_Yl^PJ
iPMBJU]_^PD;JKJ���?�@PD<R�T2`P]_b�L|~5@B]�pl@P~_Tl�ÂL��aL|]�~�L|iP]�~_]�R�T�JKYa~_MPRU]_Yl^�MPJK]_^Pp�WUD.\PMP^P\oL|^2R<@oLNWK\P�¡L|WUD�LN^P\�JKYN��R���LNWKD
WKD;C�L|]�^BJ��aD;WKT�D.O�`�D;^PJK]_�aDa�&hPMBWURU@BD;WUCQYaWUDl�P]«��MPJUD;WKJ*LNWUD�`P~�LNb;D;\�LNR�^PY2\PD;J&WKD;C�YlRUDG��WUYlC´RK@PD*b;D.^�RKW}L|~
JKT�JKRUD;C���]_R*C�L�T�R}L|°aD�L�b;Ya^BJU]_\PD;W[LNiP~_D�L|C�YlMP^2RSYN�SRK]_C�D>RUY�JUMPiPCQ]_R�L7��MBD;WUT�L|^P\�JUD;DQ]_RUJ>WUD;JKMP~_RUJ
\PMBD�RUY�RK@PD<WUYlMP^P\�RUWK]_`PJ*YN��C�D.JUJ}L|paD;J�^PD;b;D;JKJ}L|WUT�RUY�b;YaCQC<MP^P]_b�LNRKD&ioD;R��%D;D;^³RU@PD<MBJUD;W>^PY2\PD�LN^B\
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JK@PYaMP~_\�i�D>`oD;WKC�]_RURKD;\�RKY�LNi�YaWKR&RU@PD>RUW[LN^PJ[LNb;RK]�Yl^���]_RU@PYlMPRSi�D;]_^PpQRUYa~_\�RKY�\PYQJUY��S?�@P]_JGb�LN`oL|iP]_~_]�R�T
]_J��2MP]_RUD&]_C�`�YaWKR}LN^2R5L|^P\�]_J�b�LN~_~_D;\ �2¨9	 � ��� ¥�¤�� � � � �a¤����

ª iPWU]_D[��\PD;JUb.WU]_`PRU]_Yl^�YN��RU@PD *aV=, `PWUYlRUY2b;Ya~�RU@�LNR%\PY2D;J5^BYaR%b;Ya^PJK]_\PD;W%�ûL|]�~_MPWKD;J�]_J�LNJ���Yl~_~�YN��J��Ú?�@PD
Yl`oD;W[LNRK]�Yl^�Y|�5RU@BD *lV=, `PWKYaRKY�b.Ya~���JKD;D�h�]�plMPWUD
*P�Ñel�%ioD;R��%D;D;^�LQb;Y2YlWU\P]_^oL|RUYaW&LN^P\�Ya^BD*`oLNWKRU]_b;]_`oL|^�R
]_^�RK@PD*LNiPJKD;^Pb;D&Y|�Ú�ûLN]_~_MPWUD.J��2��@PD;WKD&RU@PDGb;]_WUb;~_D;J�]_^P\P]_b�L|RUDGRU@PD&JUR[LNRKD;JSLN^P\QRU@PDG\oLNJK@PD;\�~_]_^PD;J%]�^B\P]_b�LNRKD
CQD;JUJ[LNpaD.J�i�D;R��5D.D;^�RU@BD�b;Y2YaWK\P]_^oLNRKYaW�LN^B\�RK@PD�`oL|WURK]�b.]�`�LN^2RUJ���?�@PD�~�LNi�D;~_J<Ya^�RU@BD�\oLNJK@PD;\�~_]_^PD;J
JK`oD;b.]�� T�RK@PD&^oLNRKMPWUD&Y|��RU@BD*C�D;JKJ}L|paDa����^P]_RU]�LN~_~_T2�NRU@PD&b;Y2YlWU\P]_^oL|RUYaW���WK]_RUD;JSL �������
		� � �����
� � WUD;b;YlWU\]_^�]�RKJ&~�Ylpo��JUD.^P\PJ<L�
 � ��
 ��� ��CQD;JUJ[LNplD9RKY7L|~_~�`�LNWURK]_b;]_`oLN^2RS^BY�\BD;J���LN^P\�D;^2RUD.WUJ>RU@PD>±�ªS��? JKR}LNRKDa�
±�@BD;^ L
`oLNWKRU]_b;]_`oL|^�R�WUD;b.D;]_�aD;J5L

 � ��
 ��� �<C�D;JKJ}L|paDa��]_R¢b[@PD;b[°2J�]«�o]_R¢b.YaMP~_\*b;YlC�CQ]�RBRU@PD%RUW[LN^PJ[LNb;RK]�Yl^¢�� �¢JKYo�2RU@BDS`oL|WURU]_b;]_`oL|^2R���WU]_RUD.J¡L&WKD�LN\BT9WKD;b;YaWK\�]�^<RK@PDS~_Ylpo�NJKD;^P\PJSL ��� � ��� � ���
��� � C�D;JKJ}L|paD�RUY�RU@PDb;Y2YlWU\P]_^oL|RUYaW���L|^P\<D;^2RUD.WUJ�RU@BD�H��Xª�z���JKR}LNRKD �2YaRK@PD;WK��]�JKDa�2RU@BDS`oL|WURU]_b;]_`oL|^2R���WU]_RUD.J¡L|^�LNi�YaWURÆWUD;b;YlWU\
L|^P\<JUD;^B\PJ¡L���� � ��� � ��� � � C�D.JUJ}L|paD�RKY�RK@PDSb.Y�YlWU\P]_^oL|RUYlW���� �­RK@PD�\PD;b;]_JK]�Yl^<YN�ÚRU@PD�^BY�\BD�]�JÆRUY*LNi�YaWKR��]_R%b�LN^s��YaWKpaD;R�LNi�YaMPR%RU@�LNR%RUW}L|^PJ}L|b;RU]_Yl^¢�2JU]_^Pb;D*L|^�LNi�YaWKR5\BD;b;]_JU]_Ya^QJUD;WK�aD;J&LNJ�L*�lD;RUY���]�� Da�_�lMP^P]_~�LNRUD.W}LN~
L|ioYlWUR}�.��ª���RKD;W�RK@PD�b;Y2YaWK\P]_^oLNRKYaW�@oLNJÆWUD;b;D.]��lD;\�LGWKD;`P~_T*� WUYaC D.�aD;WKT<`oLNWKRU]_b;]_`oLN^2R��N]_R�\BD;b;]_\PD;J%��@PD;RK@PD;W
RKY�b.YaC�CQ]_RoYlW�RKY*LNi�YaWUR�RK@PD�RUW[LN^PJ[LNb;RK]�Yl^¢��� �­D;�lD;^<Ya^BD5`oL|WURK]�b.]�`�LN^2R�@oLNJ�WUD.pa]_JURKD;WUD;\�L�^PD.p�LNRK]_�aD%�aYaRKDa�
RK@PD*b;Y2YaWK\P]_^oLNRKYaW�@oL|J�RUY�L|ioYlWUR�RU@BD*RUW[LN^PJ[LNb;RK]�Yl^�pa~_YaioL|~_~�T2�¢¼2Y<]_R���WK]�RKD;J�L|^�LNi�YaWUR�WKD;b;YlWU\¢��JUD.^P\PJ�L
��� ��� � ��� � ��� ��� C�D;JKJ}L|paD>RUY�LN~_~�`oLNWKRU]_b;]_`oL|^�RKJ&^PY2\PD;J���LN^B\�D;^2RKD;WUJ*RK@PD � ��� � � JKR}LNRKD ��YaRU@BD;WU��]_JUDl�]_R���WU]_RKD;JSL>b;YaCQC�]_R¢WKD;b;YlWU\¢��JUD.^P\PJ�L ��� ��� � ��� � ���
��� � C�D.JUJ}L|paDGRUY�LN~_~Ú`oL|WURK]�b.]�`�LN^2RUJ��PLN^P\QD;^2RUD;WKJ
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RK@PD � ������� � JUR}L|RUDa��?�@BD�`oLNWKRU]_b;]_`oLN^2RKJ�D.]�RK@PD;W%b;YaCQC�]_R�YaW5L|ioYlWUR�RU@PDGRUW[LN^PJ[LNb;RK]�Yl^ L|b;b;YlWU\P]_^Pp*RKY&RU@PDb;Y2YlWU\P]_^oL|RUYaW � J�]_^PJKRUWKMPb;RU]_Yl^PJ�LN^P\>JUD;^B\9ioL|b[°9LN^9L|b[°�^BYN��~�D.\PpaCQD;^2R��NLNR���@P]_b}@>`�Ya]_^2R¢RU@BD5b;Y2YlWU\P]_^oL|RUYaW
RKD;WUCQ]�^�LNRUD.J�RU@PD&RUW[LN^PJ[LNb;RK]_Ya^�i2T���WU]_RK]�^Bp � 	 � � ��� � ����� 	�� ����� ����	�WUD;b;YlWU\�]_^QRU@PD*~_Ylpo��GYaRKD�RU@PD%C�L|^P^PD;WÚ]_^&��@P]_b[@*RU@BD5b;Y2YlWU\P]_^oL|RUYaWÚWKD�LNb[@PD.J5L�pl~�YlioLN~NRKD;WUCQ]_^oLNRK]�Yl^S\PD.b;]_JU]_Ya^*WKD;p�L|WU\P]_^Pp
L>RKW}LN^BJ}LNb.RU]_Ya^¢�Æ?��5Y>WUMP~_D;JGpaYN�lD;WU^�RU@B]�J�\BD;b;]_JU]_Ya^��P��@P]_b[@¢�2RUYlpaD;RK@PD;W��­L|WUD&b�L|~�~_D;\�RK@PD �
� � � �
� � ��� � 	��
¤�� ��¥��
Ea�%� ��D;�aD;^�Ya^PD*`�LNWURK]_b;]_`oLN^2R%�aYaRKD;JSRKY�LNi�YaWKRSRU@BD�RKW}L|^PJ}L|b;RU]_Ya^��oRK@PD&b;Y2YaWK\P]_^oLNRKYaWS@�LNJ�RUY<WKD�LNb[@�L
pa~_Yai�LN~ÚLNi�YaWUR�\BD;b;]_JU]_Ya^��

*P�%� � L|~_~a`oL|WURU]_b;]_`oL|^2RUJ��aYlRUD%RUY&b;YaCQC�]_R�RU@PD%RUW[LN^PJ[LNb;RK]�Yl^¢�NRK@PD�b;Y2YaWK\P]_^oLNRKYaW�@oLNJ�RKYSWUD�LNb[@�LGpa~_YaioL|~
b;YaCQC�]_R�\PD;b;]_JK]�Yl^¢�

ª ��D;� ]_C�`�YaWKR}L|^�R%`�Ya]_^2RUJ�L|ioYlMPRSRK@PD
*aV=, `PWKYaRKY�b.Ya~�RU@oL|RSb�L|^�i�D>YaiPJKD;WU�lD;\�� WUYaC�h�]_paMPWKD *P�ÑeP�
L|WUD<LNJ�� Ya~_~_YN��J��5h�]_WUJKR�� *aV , `oD;WKC�]_RUJSL>`�LNWURK]_b;]_`oLN^2RSRKY�MP^B]�~�L|RUD;W[LN~_~_T�LNi�YaWUR&L>RUW[LN^PJ[LNb;RK]�Yl^�MP^2RU]_~�]�R
@oL|J&\PD;b;]_\PD;\�RUYQWUD;pl]_JURUD.W*RU@PD<L���WKC�L|RU]_�aDG�aYaRKDa�&¼2D;b;Yl^P\¢�ÚYl^Pb;D<L<`oL|WURU]_b;]_`oL|^2RS�aYlRUD;J&RKY�b;YlC�C�]_R5L
RKW}LN^BJ}LNb.RU]_Ya^¢�|]�R�b�LN^B^PYaR�b}@�LN^PplD�]_RUJ��aYlRUDa�Ú?�@B]�WK\¢�N��@P]_~_D�L�`oL|WURK]�b.]�`�LN^2R¢]_J¢]_^&RU@BD � � ��� � JUR[LNRUDl�N]_R¢b�L|^CQYN�aD�D;]_RU@PD.W�RUY&LNi�YaWUR�RK@PD5RKW}L|^PJ}L|b;RU]_Ya^>YaW�RUY&b;YlC�C�]_R�]_R���\PD;`�D;^P\P]_^Pp&Yl^9RK@PD5^�LNRUMBWUD%YN�oRK@PD5CQD;JUJ[LNplD
��WKYaC�RK@PD<b;Y2YaWK\P]_^oLNRKYaW��*hBYaMBWURU@��ÚRU@PD>pa~_YlioLN~�RUD.WUC�]_^oL|RU]_Ya^�\PD.b;]_JU]_Ya^�]_JSR}L|°aD;^�i2T�RU@BD9b;Y2YlWU\P]_^oL|RUYaW
L|b;b;YaWK\P]_^Pp�RUY�RU@BD9pl~�YlioLN~�b;YaCQC�]_R%WUMP~_Da�>h¢]_^oL|~_~�T2�PRK@PD>b;Y2YaWU\B]�^�LNRUYlW*LN^P\�`oLNWKRU]_b;]_`oL|^�RG^PY2\PD;J*D.^�RKD;W
b;D.WUR}L|]_^�JUR}L|RUD;J���@PD;WUDQRU@PD.T�@oL��aD>RUY���LN]_RG��YaW&CQD;JUJ[LNpaD.JS� WUYaC�Yl^PD�LN^BYaRU@BD;W��>?�Y�plMoLNW[LN^2RUD;D<RK@oLNR
RK@PD;T�b�LN^�D;O2]�R%� WUYaC¯RU@PD;JKD9JKR}L|RUD;J*LN^B\�RKD;WUCQ]_^oLNRKDa�2RU]_C�D.WUJSLNWKD&MPJUD;\�� �ÆLNb[@�`PWKY�b.D;JUJ&JUD.RUJ&]_RUJ�RU]_CQD;W
��@PD.^�]_R�D;^2RUD;WKJSLSJKR}L|RUDa�PL|^P\9]«�ÚRU@PDGD;O2`oD.b;RUD;\�CQD;JUJ[LNpaD%]_J�^PYlR�WUD;b.D;]_�aD;\QioD[� YaWUDGRU@PD�RK]_C�D;W�WUMB^PJ�YaMBR��
RK@PD*`PWKY�b.D;JUJ&RU]_CQD;YaMPRKJ5LN^B\�]_^2�aYl°aD;J%]_RUJ�RK]�CQD;YaMBR5`PWKYaRKY�b.Ya~��

�GYaRK]�b.D�RK@oLNRQb;D;WUR[LN]_^ �ûL|]�~_MPWKD;J�Y|�9RU@BD�b;Y2YlWU\P]_^oL|RUYaWQYaW�b;YlC�C<MP^P]_b�L|RU]_YN^���LN]_~_MPWUD;JQioD.R��5D;D.^ ]�R
L|^P\�RK@PD>`oLNWKRU]_b;]_`oLN^2RKJ�b�LN^�b�LNMPJKD<RU@PD
*aV ,&�oD.�aD;^���]_RU@�RU@PD�L|]�\�YN�5RK@PD9b.Y�Yl`oD.W}LNRK]_�aD<RUD.WUC�]_^oL|RU]_Ya^
`PWKYaRKY�b.Ya~���RKY � � � ���QRU@PDQRUW[LN^PJ[LNb;RK]�Yl^�MP^2RU]_~�RU@BD���LN]_~_MPWUD<]_J>WUD;`oL|]_WUD;\¢��?�@PD.WUD[��YlWUDa��*lV=, ]_J9J[LN]_\�RUY
i�D�L�iP~_Y2b}°2]_^Pp�`BWUYaRKY2b;Ya~ � " �-:�.lg
�Â����^�L|\P\P]_RU]_Ya^�� *lV=, \PY2D;J<^PYaR>JUb�LN~_D�MP`³ioD.b�LNMPJKD�]�R>WUD.��MB]�WKD;J
LQWUYlMP^P\�RKWU]_`�Y|�¡CQD;JUJ[LNplD;J&ioD;R��%D;D;^³RU@PD<b.Y�YlWU\P]_^oL|RUYlW�L|^P\�D;�aD;WKT�`�LNWURK]_b;]_`oLN^2R&^PY2\PDa�<?�@BD;WUD[� YaWUDl�
`�D;W�� YaWUC�LN^Pb.D5\PD.paW}L|\PD;J5L|J�RU@PD�^2MPC<i�D;W¢Y|�o^PY2\PD;JÆ]�^Bb;WUD�L|JUD;J��5h�]_^oLN~_~_T2�'*aV ,�L�¬ÚD;b;RUJ%^PY2\PD�LNMPRKYa^PYlC<T
JK]�^Bb;D9LN~_~Ú`oL|WURK]�b.]�`�LN^2RUJ%C<MPJUR�LNplWUD;D�Ya^�RK@PD*b;YlC�CQ]�RKC9D.^�RÆYN�XL>RKW}L|^PJ}L|b;RU]_Ya^��

������� � ����
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�&vA& $ xA&20���¶�yÚ±�@PD;^BD;�aD;W�L&RKW}LN^BJ}LNb.RU]_Ya^<MP`�\oL|RUD;J�L&WUD.`P~_]�b�L&b;Ya`2T2�aLN~_~PYlRU@PD.W¡L��aL|]�~�L|iP~_D�WKD;`P~_]_b�L&b;Yl`P]_D;J
L|WUD�MB`o\oL|RUD;\�JKT2^Pb[@PWUYl^PYaMPJK~_T��<ª�RKYaCQ]�b.]�R�T�]_J&paMoL|W}L|^�RKD;D;\³i�T *aV=,&���GYN�5D.�aD;W���L���WK]_RUD<Ya`�D;W[LNRU]_Yl^
b�L|^�R[LN°aDQ`P~�LNb;D<D.�aD;^³]��SJKYaCQD<WUD;`P~_]_b�L�b.Ya`P]_D;J<LNWKD�^PYlR9L��aLN]_~�LNiP~_Da�Q?�@PD;JKD�WUD;`P~_]_b�L�b.Ya`P]_D;J>��]_~�~ÆioD
MP`�\oL|RUD;\�~�LNRUD.W��PMBJU]_^Pp�L|^�LNJUT2^Pb[@PWKYa^PYlMPJ&C�D;b[@oL|^P]_JUC���?�@PD*]_^2�aLNWU]�L|^�R%b;Yl^P\P]_RU]_Ya^�Y|�XRK@P]_JS`PWKYaRKY�b.Ya~
]_J�RU@�LNRSLN~_~¢L��aL|]�~�L|iP~_D5WKD;`P~_]_b�L>b;Ya`B]�D.J�LNWKD&MP`2��RUYN��\oL|RUD*LN^P\�LNWKD*C<MPRUM�LN~_~_T*b;Ya^BJU]_JURKD;^2R��

� �Úw �40���¶Pt|y�±�]_RU@ ��¥���� �¡¨B¥ ��¤ 	 ��¥ � ���P��H�©
±�ª�� � "�:�.|nP�Nª�z .af2�l¼ ��glk �U�aLGWUD�L|\<Ya`�D;W}L|RU]_Ya^<C�L�T
i�D&D;O2D;b;MPRKD;\�Ya^�L|^�L|WUiP]_RUW[LNWKT<b;Ya`2T2�¢ª ��WU]_RUDGYa`�D;W}L|RU]_Ya^Q@oLNJ%RUY>i�DSD;O2D;b;MBRUD;\�Yl^�D;�lD;WUT<b.Ya`2T���?�@PD
MP^B\PD;WU~_T2]_^Pp<b;Yl^Pb;MPWKWUD;^Pb.T�b.Ya^2RUWKYa~_~_D;WSLNR%D�LNb[@�^BY�\BD�JKT2^Pb[@PWUYl^P]_�;D;J�L|b;b;D;JKJSRKY<b;Ya`P]_D;J���©G^�RK@PD&YaRK@PD;W
@oL|^P\¢�B��]�RK@������ � � �'��	 � � � �_¥ � :�z-,�� .le
�Â�PL>WKD�LN\�Ya`�D;W}L|RU]_Ya^�C�L�T>i�D�D.O�D.b;MPRUD.\�Yl^7L|^�LNWUiB]�RKW}L|WUT

á�á�Ü=<�>�?A@�B
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write ready

Yes

Coordinator

write
begin_commit

in log

WAIT

Any no ?

write commit
in log

COMMIT

Prepare

Participant

INITIAL

Ready
to Commit

write abort
in logVote-Abort

Vote-Commit

Unilateral
Abort

write abort

in log 

ABORT

Ack

in log
Global Abort

Ready

Global-Commit

Type
of msg ?

Abort

Commit

No

write abort

ABORT

Ack

in log write commit
in log

COMMIT
write 

in log
end_of transaction

INITIAL

?

h�]_paMPWKD-*B� e �¢?�@BD*?��5Y<V�@oL|JUD�,%YaCQC�]_R�V�WUYlRUY2b;Ya~
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b;Yl`2T���ª ��WU]_RUD�Ya`�D;W}L|RU]_Ya^�\BY�D.JS^PYlRS��WU]_RKD9LN~_~¢b.Ya`P]_D;JGYN�5RK@PD*]_RUD;C ��]_R�]_pa^PYlWUD;J&LN^2T�YliaZ[D;b;R&RK@oLNRG]�J
MP^�L��aLN]_~�LNiP~_Da��?�@PD;WKD;i2T9RK@PD%`PWUYliP~_D;C�Y|��¨9��� � � � � �2�	� ����� ¥�b;Yl`P]_D;J�]�J�]_^2RUWKY�\BMPb;D;\¢��± @PD;^<L%�ûL|]�~_D;\�b;Ya`2T
JKR}LNWKRUJG�5YlWU°2]_^Pp L|p�L|]�^��a]_R�\PY2D;JG^PYaR%WUD ��D;b;R&RU@PD&b;MBWUWUD.^�R&\oL|R}L|ioLNJKD�JKR}L|RUDa�Æ?�W[LN^PJ[LNb;RK]_Ya^PJ�JK@PYaMP~_\QioD
`PWKD;�aD.^�RKD;\���WKYaCcWKD�LN\B]�^Bp9b;Yl`P]_D;JSRK@oLNR%@oL��lD��ûL|]�~_D;\�LN^P\QWUD;b.YN�aD;WKD;\�MP^2RU]_~ÚRK@PD;JUD�b;Ya`P]_D;JSL|WUD&iPWKYaMPpl@�R
MP`®�ûRKYN��\oLNRKDa�

��������� � ��� � � ��� � � � 	��

�&vA& $ xA&20���¶�y9?�@BD�H�©�±�ª �ûLNCQ]_~�T�Y|�S`PWUYlRUY2b;Ya~_J>]_C�`P~_]_b;]_RU~«T���L��aYaWKJ*WUD�LN\�Yl`oD.W}LNRK]_Ya^PJ>i2TjL|~�~_YN��]_^Pp
RK@PD;C²RUY�`BWUY2b;D;D;\³��]_RU@�Ya^P~_T�Yl^PD<b;Ya`2T2�¢��@B]�~_D>WUD;�2MP]_WK]�^Bp���WK]_RUD<Ya`�D;W[LNRU]_Yl^PJ*RUY�ioD<b�L|WUWK]�D.\�LNR*L|~�~
RK@PD*MP`�^PY2\PD;J��%?�@P]_J�~ìL|RUD;W�b.Ya^P\P]_RK]�Yl^�L|~�JKY9CQD�LN^BJ�RU@oL|RSH�©�±�ª LN~_paYlWU]_RU@BC�J�b�L|^P^PYlR�`oD;WKC�]_R���WU]_RKD
Yl`oD;W[LNRK]�Yl^PJ<RUY�JKMPb;b;D.D;\ ��@BD;^�]_R9]_J<^PYlR<`oYlJUJK]�iB~�D�RKY�b;YlC�C<MP^B]�b�LNRUD<��]_RK@�L�^PY2\PD�i�D;b�LNMBJUD�YN��L
^PD.R��5YlWU°��ûL|]_~�MBWUDa�G?�@PD;JKD<R��5YQ\PW}L���ioL|b[°�J���]�^ �oD;O2]_iP~_D&�ûL��aYlWU]_^Pp<Y|�5WUD�L|\jL��aL|]_~ìL|iP]_~_]�R�T�LN^B\�]_^oLNiP]_~_]_R�T
RKY�RUYl~_D;W}L|RUD*b;YlC�C<MP^B]�b�LNRU]_Yl^>�ûLN]_~_MPWUD.J��Ppl]_�aD&WU]_JUD�RUY�RK@PD 7GMPYlWUMPCs�ûioL|JUD;\�`PWUYlRUY2b;Ya~_J�����^�RU@B]�J�b�LNJUDl�
MP`�\oL|RUD;J%Y2b;b;MPW�Yl^P~_T*Ya^<LGJUMPiBJUD;R%YN�ÚWUD;`B~�]_b�LGb;Yl`P]_D;J��l��@P]_b[@*� YaWUC LGJUYN��b�L|~�~_D;\>�2MPYaWKMPC�� ?�@PD�WUD;`B~�]_b�L
b;Yl`P]_D;J���@P]_b[@�LNWKD�^BYaR�]_^�RK@PDS�2MPYlWUMPCcL|WUDSMB`o\oL|RUD;\�L|JUT2^Pb[@PWUYl^PYaMBJU~_T���?�@PDG]�^2�aL|WU]�LN^2R�b;Ya^B\P]_RU]_Ya^<Y|�
RK@P]_J�b;~�LNJUJG]_J5RK@oLNRSL>��WK]�RKD&��MBYaWUMBCcYN�5L�WUD;`P~_]_b�L>b;Yl`2T�]_J�MP`2��RUY|�û\oL|RUD*LN^B\�C<MPRKMoLN~_~_T9b.Ya^PJK]�JKRUD;^2R��

� �Úw �40���¶�y*±�]_RU@ � �1�l¤��1� 	=�a¨®¦ ¥�¨2¦ �l¦ �Ñ?�@PY2gakl� :&]«�ûglk �U��YN��RKD;^�RUD;WKC�D;\ �'����	 ¨��>C�D;RK@PY2\PJ�����WK]�RKD;J
L|WUDSLN~_~_YN�%D;\&RUY&ioD%WUD.b;YaWK\PD;\<Ya^B~�T*L|RXL
JUMPiBJUD;RS� L ��¤�	���¥ � �1�l¤��1�&��YN��RU@PD%MP`>^PY2\PD;J��2LNJ�~_Ya^Pp&LNJ�WUD�L|\PJ
L|WUDSC�LN\PD%RUY&�2MPD;WKT�L&JUMBiPJUD;R&��Ls¤�¥ � � � �1�l¤��1�&��RK@oLNRÆ]�JÆpaMoL|W}LN^2RKD;D;\�RKY*YN�aD.WU~�LN`>RU@PD���WK]_RUDS�2MPYlWUMPC��
hBYaW%D;OPLNCQ`P~_Da�N]«��RK@PD;WUD*L|WUD9E �*WKD;`P~_]_b�L�b;Ya`P]_D;J��PLN^P\�g*b.Ya`P]_D;J�LNWKD���WK]_RURUD.^�i2T<MP`�\oLNRKD�RKW}L|^PJ}L|b;RU]_Ya^BJ��
RK@PD;^�LNR&~_D�L|JUR*n�b;Yl`P]_D;J&C<MPJURGioD<WKD�LN\¢� ��LNb[@�b;Ya`2T�@oL|J9L<�lD;WUJK]_Ya^�^2MPC<i�D;W��ÚLN^B\�RK@PD<b;Ya`2T���]_RK@
RK@PD<@P]_pa@PD.JUR&�aD;WKJU]_Ya^�^2MPC<i�D;WG]�J&b;MBWUWUD.^�R��<?�@P]_J&RUD;b[@P^B]��2MPD<]_J&^PYlR�LNRKRUW[LNb;RK]��lD<]_^�C�YlJURSJK]_RUMoL|RU]_Ya^PJ
i�D;b�L|MPJUD�WUD�LN\P]_^Pp�L|^�YliaZ[D;b;R>WUD.��MB]�WKD;J>WUD�L|\P]_^Pp�C<MP~_RU]_`P~_D&b;Yl`P]_D;J�����^�CQYaJUR*L|`P`P~_]_b�LNRK]�Yl^PJ�� YaiaZ[D;b.RUJ
L|WUD>WUD�L|\�C<MPb[@�CQYaWKD&��WUD.��MBD;^2RU~_T�RU@oL|^�RK@PD;T�L|WUD>MP`o\�LNRUD.\¢��L|^P\�D[��b.]�D.^�R&`�D;W�� YaWUC�LN^Pb.D9Yl^�WUD�L|\PJ
]_J&�aD;WKT�]_C�`�YaWKR}LN^2R���©G^�RU@PD>YaRK@PD;W&@oLN^B\¢�¢L<plWUD�L|R*LN\P�aL|^�R[LNplD*YN�5�2MPYlWUMPC�b.Ya^PJKD;^PJUMBJ9RKD;b[@P^P]_�2MPD;J
]_J�RU@�LNR�RU@BD;T�C�LNJK°>�ûLN]_~_MPWKD;J��2��]_RU@�^PY<^BD;D;\���YlW5]_^2RUD.WU�aD.^�RK]_Ya^�]_^�YlWU\PD.WSRUY<WKD;JUMBC�D&Ya`�D;W}L|RU]_Ya^�Lï��RUD;W
^PD.R��5YlWU°�`�LNWURK]_RU]_Ya^PJ��
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�&vA& $ xA&20���¶�y�½S`�\oLNRKD;J�RU@oL|R�LNWUD�`�D;W���YlWUCQD;\�Ya^ L�`BWU]_C�L|WUT�b.Ya`2T�LNWUD��oWKJUR�b;YlC�CQ]�RKRUD;\�LNRQRU@PD
C�LNJURKD;W<^PY2\PDa� ª���RKD;WU��LNWK\PJ�D�LNb[@�JUD;b;Yl^P\oL|WUT�b;Ya`2T³]�J<MB`o\oL|RUD;\ �N¦ �N¨��[§P¤��a¨ ���l¦��	�N��]_^�L�JUD;`�LNW}L|RUD
RKW}LN^BJ}LNb.RU]_Ya^ � : ��k�)2��¼2R}Llk�) �U��V�WU]_C�LNWUT�b;Ya`P]_D;J<LNWKD�MP`�\oL|R}LNiB~�D�L|^P\�JUD.b;Ya^P\�LNWUT�b.Ya`P]_D;J<LNWKD�WUD�LN\2�
Yl^P~_T�����^�L|\P\P]_RU]_Ya^��¢RK@PD;WUD�]_J9L�JK]_^Ppa~_D<`PWK]�C�LNWKT�b;Ya`2T���YaW�D�LNb[@�JKD;b;Yl^P\oLNWKT�b;Yl`2T���?�@PDQ]_^��aL|WU]�LN^2R
b;Yl^P\P]_RU]_Yl^<YN��RK@P]_J5b.~ìL|JUJ%]_J�RU@oL|R5RK@PD&`PWU]_C�LNWUT�b;Ya`2T<]_J5LN~_��L�T2J�MP`2��RUY|�û\oL|RUDa����LN�;T>C�L|JURKD;W5JKRUW[LNRUD.pa]_D;J
� : �&©�¼Bkaf2�2�¢LN\�k��
�Ú@oL��aD�i�D;D;^Q��]�\BD;~_T9]_C�`B~�D.C<D;^2RUD;\>i2T9RK@PD�b;MPWKWUD;^2RSL��aLN]_~�LNiB~�DÆ\oLNR[LNioL|JUD�JUT2JKRUD;CQJ��
"%D[��YlWUDS`BWUD;JKD;^2RU]_^Pp>RU@PDGD;OPLNC�`B~�D.J����5DG\PD[�o^BDSJUYlC�D%]_C�`P~_D;C<D;^2R[LNRU]_Yl^�JKYa~_MPRK]�Yl^PJ���hBYaW�D�LNb[@QJUYa~_MPRK]_Ya^
�%D*`�Ya]_^2R�YaMPR�JKYaC�D&JKT�JKRUD;CQJ�RU@oL|RSMPJKD;JS]_R���?�LNiP~_D�*P�_EGJUMPCQC�L|WU]_�;D;J%RU@PD�C�YaJKR5WKD;~_D;�aLN^2RG]�^B\PMPJURKWU]�LN~
JKYa~_MPRU]_Yl^PJ%��YaMB^P\�]_^ ��¼2R}Llk�)2�P¼2CQ]ìk�)a� "%Yai�kafP�Pz&L��PkNn2L2�Pz&L��®k|naiÚ�Pz&L��PkNnab �U�

± @PD;^PD;�lD;W�RU@BDSC�L|JURKD;W5^BY�\BDS]_J5RK@PDSYl^PDSRK@oLNR%]_^P]_RU]�LNRKD;J%MP`o\�LNRUDG`PWUYl`oLNp2LNRK]�Yl^<RU@PD.^�RK@PDSMB`o\oL|RUD
`PWKYa`oL|p�L|RU]_Ya^&JURKW}L|RUD;plT&��Ya~_~_YN��JÚRU@BD=� �a¦U§&LN`B`PWUY2LNb[@¢�Ú?�@PD%`PMPJK@ L|`P`PWKY�LNb[@*C�LN°lD;JÚ]_R¢`�YaJUJK]_iP~_D�RUYG`oD;WÂ�
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��^2��YlWUCQ]�O �ÚYlpN��ioLNJKD;\ V�MPJU@ �SY

��^PplWUD;J ?�WU]_paplD;W���ioL|JUD;\ V�MPJU@ �5D;J

��"¡� �ÚYlpN��ioLNJKD;\ V�MP~_~ �SY

?�LNiB~�D *P�_E ��H�D.`P~_]�b�LNRU]_Yl^�¼2T2JURKD;C�J

��YlWUCcD.�aD;^2R���\PWK]��lD;^�`BWUYa`�LNp�L|RU]_Ya^<RK@oLNR%]_J�\P]_JUb.MPJUJKD;\�i�D;~_YN�*��¼2T2ioL|JUD*H�D.`P~_]�b�LNRU]_Yl^ ¼2D.WU�aD.W��P��^®��YaWKC�]_O
L|^P\���^PplWUD;J%MPJKDSRU@BD�� �l¦U§>LN`P`PWKY�L|b}@�����^<b;Ya^2RUW[LNJKR��2��@PD;^QRU@PDGJU~�L��aD�WKD;�2MPD;JKRUJSMB`o\oL|RUDG`PWUYl`oLNp2LNRU]_Yl^¢�
RK@PD;^�]_R%��Yl~�~_YN��J%RU@PD � � ���oLN`B`PWUY2LNb[@¢�%?�@PD*`PMB~�~¢L|`P`PWKY�LNb[@�]_J�MPJKD;\�i2T���"���z&LNR[L<V�WUYl`oLNp2LNRKYaWSLN^B\
©GW}L|b;~_Da�<?�@PD>\PW[L���ioLNb[°�Y|�¡RK@PD9`BMP~_~XL|`P`PWKY�LNb[@�]_J�RKY�C�LN°lD*C�YlWUD*\B]���b.MP~_RSRUY�\PY�^PD�LNW���WUD�LN~«�ûRK]_C�D
MP`�\oL|RUD�`PWUYl`oLNp2LNRK]�Yl^�Y|�SMP`�\oLNRKD;J9i�D;b�L|MPJUD�L�R}L|WUpaD.R9^PY2\PDQ\PY2D;J>^PYaR*°2^PYN�¯��@PD;^�MB`o\oL|RUD;J>@oL��lD
Y2b;b;MBWUWUD.\¢�>?�@PD<C�L|]�^�LN\P�aL|^2R}LNplD*YN�%RU@PD>`PMP~_~�LN`P`BWUY�L|b[@�]_J�RK@oLNRG]_R�`BWUYN�2]_\PD;JSJKb�LN~�L|iP]_~�]_R�T2�PWKD;\PMPb;D.J
^PD.R��5YlWU°�~_Y2LN\�i2TQ`PWUYl`oLNp2LNRU]_^Pp>Ya^B~�T<RK@PD&~�LNJUR��aL|~_MPDSY|�X\�LNR}L�]_RUD;C"YaWSL|paplWUD;p2LNRUD.\�\�LNR}L�]_^PJURKD�LN\�Y|�
RK@PD*��@PYl~�DGJUD;�2MPD.^Pb;D>YN��MP`�\oLNRKD;JS`�D;W�� YaWUCQD;\�L|R�RU@PD&C�LNJURKD;W�^PY2\PDa�

?�@BDSC�D.b}@�LN^P]_JUC MPJKD;\�RUY>\PD;RKD;b;R�L|^P\�JKD;~_D;b;R�b[@oL|^PpaD;J�Yl^�L&`BWU]_C�L|WUT>b;Ya`2T<RUY>`PWKYa`oL|p�LNRKDSRKY9]_RUJ
JKD;b;Ya^B\oLNWKT�b.Ya`P]_D;JG]�J%b�L|~�~_D;\ ����� � �2¤�¥�� ,�L|`PRUMPWKD&]�J�]_CQ`P~_D;C�D;^2RKD;\<]_^�JUD.�aD;W[LN~¢��L�T2J�JUMPb[@�L|J%��Ya~_~_YN��J �
�Æº � � $ &�� $ ��y&?�@PD�b[@oLN^BpaD;J�Ya^ L³`PWU]_C�LNWUT�b;Yl`2T LNWKD�\PD.RUD;b;RKD;\ i2T�RU@PD�C�Yl^P]_RUYlWU]_^Pp�YN�>RU@PD

b;Ya^2RKD;^2RUJ<YN��RU@BD�@P]_JURKYaWKT�~_Yap���?�@PD<C�L.Z[YaW*LN\B�aLN^2R}L|paD>YN�SC�Yl^P]_RUYlWU]_^Pp�RK@PD�~_Ylp�]_J*RK@oLNR�RU@PD
b�LN`BRUMPWKD�`BWUY2b;D;\PMBWUD;J�L|WUD�b.YaC�`B~�D.RUD;~_T�L|MPRUYl^PYaCQYaMPJGRUY�RK@PD�RKW}LN^BJ}LNb.RU]_Ya^�C�LN^oL|paD;CQD;^2R�LN^B\
\PY2D;J�^PYlR�]_C�`oL|b;R¢RK@PD�`�D;W���YlWUC�LN^Pb;D%YN�ÚRU@BD�MP^P\PD;WK~_T�]_^Pp&RKW}LN^BJ}LNb.RU]_Ya^<C�LN^oL|paD;W��Ú?�W}LN^BJ}LNb.RU]_Ya^PJ
LNWKD*`PWUY2b;D.JUJUD.\�LNJSMBJUMoL|~û��LN^P\�RK@PD*b�L|`PRUMPWKD9b.YaC�`�Ya^BD;^2R�JU]_C�`P~_T>D;O2RUW[LNb;RKJ�RK@PD*b[@oL|^PpaD;JG��WKYaC
RU@PDQ~_Yap�L|J*JUY2Ya^�LNJ*\BD;RUD;b.RUD;\¢�³©S^³RU@PDQ\PYN��^PJK]�\BDa��RU@PDQ~_Yapapl]_^Pp�`PWUY2b;D;JKJ<C�L�T�@�L��aD<RUY�ioD
C�Y2\P]«�oD;\�RKY�@oLN^B\P~_D�b�L|`PRUMPWKD�]«��RK@PD�MPJUD[� MP~S]_^2��YlWUC�LNRU]_Yl^���YlW9MB`o\oL|RUD�`PWKYa`oL|p�LNRK]_Ya^�]_J<^PYaR
L��aLN]_~�LNiP~_D&]_^�RU@BD<~�Ylpo�&��"�� z&L|R}L�V�WUYl`oLNp2LNRKYaW��Ú¼2T2ioL|JUD�H
D;`P~_]_b�LNRK]�Yl^�¼2D;WU�lD;W9L|^P\���^®��YaWKC�]_O
]_C�`P~_D;CQD;^2R�RK@P]_J�JUYl~�MBRU]_Ya^¢�

�ÆvA& � ��¶�v�¸[r�wot;¶P»Æy�±�@PD;^BD;�aD;W>L<`PWK]�C�LNWKT�b;Yl`�T�]�J&MP`�\oL|RUD;\¢��RU@BD9RKWU]_paplD;W&D;^Ppa]_^PD��oWKD;J9LN^B\���WK]�RKD;J
RU@PD�MP`o\�LNRUD.\�\oLNR[L>]_^�b;YlWUWUD.JU`�Ya^P\P]_^PpQ`PWUYl`oLNp2LNRK]�Yl^�R[LNiP~_D;JGJURUYlWUD;\�]�^�RK@PD&C�LNJKRUD;W�\�LNR}L|ioLNJKDa�
��^�plD;^PD;W[LN~��ÚD�L|b[@�`PWKYa`oL|p�L|RU]_Ya^�R[LNiP~_D*]_J*LNJKJUY2b;]�LNRKD;\���]�RK@jLs`PWU]_C�LNWUTQb;Ya`2T�L|^P\�CQYaWUD�RU@oL|^
Ya^PDG`PWU]_C�LNWUT�b;Ya`2T<C�L�T�ioDGMP`o\�LNRUD.\���]_RK@P]_^�L&RUW[LN^PJ[LNb;RK]�Yl^¢��ª�� RUD;W�RK@PDSb;YlC�CQ]�RKC<D;^2R¢Y|�¢RU@PD
MP`�\oLNRK]�^BpSRUW[LN^PJ[LNb;RK]_Ya^¢�lMP`�\oLNRKD5`PWKYa`oL|p�L|RU]_Ya^*JKR}L|WURUJ�RKYN�¡L|WU\PJ�RU@BD�JUD;b;Yl^P\oL|WUT*b;Yl`2T*^PY2\PD;J�����^
C�YlJUR�]_C�`P~_D;CQD;^2R}L|RU]_Ya^PJ��aRK@PD>MP`o\�LNRUD.J�JKRUYlWUD;\�Ya^�D�LNb[@�`BWUYa`�LNp�L|RU]_Ya^�R[LNiP~_D9L|WUD>`PWUYl`oLNp2LNRUD.\
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RUYlpaD;RK@PD;W%]�^�L�JUD;`oL|W}L|RUDSR[LNJK°­��?�@BD;WUD[� YaWUDl�2��@PD;^PD;�lD;WSL&RKW}LN^BJ}LNb.RU]_Ya^<MP`�\oL|RUD;J%C�YlWUD�RU@�LN^<Ya^BD
`PWU]_C�LNWUTGb;Ya`2T2��RU@PD%ª ,%�Uz³`PWUYl`oD;WKRU]_D;J�Yl^*RU@BD5JKD;b;Ya^B\oLNWKT*b;Ya`B]�D.JXL|WUD%^PYaR�paMoL|W}L|^�RKD;D;\>ioD.b�LNMPJKD
RU@PD<MB`o\oL|RUD;J>`�D;W���YlWUCQD;\�Yl^jLQ`PWK]_C�LNWKT�b;Ya`2T�]_^PJK]�\BD�L�JK]_^Ppa~_D>RUW}L|^PJ}L|b;RU]_Yl^jL|WUD�LN`B`P~_]�D.\�Yl^
D�LNb[@�JKD;b;Ya^B\oLNWKT�b;Ya`2T�]�^�JUD.�aD;W[LN~%RUW}L|^PJ}L|b;RU]_Yl^PJ��Q½SJK]�^Bp�RUWK]�plpaD;WKJ*RUY�`PWUYl`oLNp2LNRUD>MP`�\oLNRKD;J>]�J
paD;^BD;W}L|~�~_T�D�LNJU]_D;W<LN^B\��ûL|JURKD;W9RKY�]�CQ`P~_D;C�D.^�R�RK@oLN^�MBJU]_^Pp�~_Yap�JU^P]«��^Pp��<?�@PD�z "���¼�D;^Ppl]�^BD
]_RUJUD.~���WUD;�2MP]_WUD.J�^BYSC�Y2\P]«�ob�LNRU]_Yl^PJ �.`PWUYl`oLNp2LNRU]_Yl^�JK]_C�`P~_T�MPJKD;J�RU@PD�D.O�]_JKRU]_^PpSRKWU]_paplD;WÚ��LNb;]_~_]_RU]_D;JÚRUY
LNMPRKYaC�LNRU]_b�L|~_~�TG]_C�`P~_D;CQD;^2RÚRU@PD�b�L|`PRUMBWUDS`BWUY2b;D;\PMBWUD;J��5ªG^<]_^�RKD;WUD.JURU]_^Pp>LNJU`�D;b;R%YN�ÚRU@BDSC�D.RU@PY2\
]_J<RU@oL|R�L�b;Yl^P\P]_RU]_Yl^�C�L�T�i�D�\PD[�o^BD;\�RUY�JUR[LNWKR�MP`�\oLNRKD�`PWUYl`oLNp2LNRU]_Yl^ ��Dl� p���D;�aD.WUT�@BYaMPW[�;�
©GW}LNb.~�D>LN^P\Q��^PpaWKD;J�L|WUD&D;OPLNCQ`P~_D;J5Y|��JUT2JURKD;C�J�RK@oLNR%]_C�`P~_D;CQD;^2R�RU@P]_J%C�D;RK@PY2\¢�

� $ w90�t ��º�uayShBWUYlC´RK@PD*]_^P\PMPJKRUWK]ìL|~¢`�Ya]_^2R�YN���2]_D;�*�PJK^oLN`PJK@PYaRG]_J¢Z[MPJUR&L>b;Ya`2T�YN��RK@PD*`PWK]�C�LNWKT<b;Ya`2T
LNJ�]_R�D.O�]_JKRUD;\�LNR�JKYaC�D%]_^PJUR[LN^2R�]_^<RU]_CQDa�Ú��^<RU@BDSJU^�LN`PJK@PYaR5L|`P`PWKY�LNb[@¢�lRU@BDSb�L|`PRUMPWKDS`PWKY2b;D;\PMPWKD
]_J�]_^2�aYl°aD;\�LNMBRUYaC�LNRK]�b�LN~_~_T<i�T�RU@BD<C�LNJKRUD;W*z "���¼�YlW*RU@BD<JU~�L��aD<LN`P`B~�]_b�L|RU]_Ya^�`PWUYlpaW}L|C�����^
RU@P]_JGb�LNJKDa��RU@PD*b�LN`PRKMPWUD*`BWUY2b;D;\PMBWUD>R}LN°lD;J�LQ¦;¨9�%�o¦U§9����YN��RU@PD*`BWU]_C�L|WUT<b;Yl`�T2��ªGp�L|]�^��P©SW[LNb;~_D
YN¬ÚD;WUJGRU@P]_J�b�L|`PRUMBWUD*JKYa~_MPRU]_Yl^

�&vNº 0�w���wPu'& $ � ��� � � u�wPu�¶ ��¶ $ uït|y5��^�RK@P]_J�b�LNJKD L>~_Y2b�L|~ÚJUD;WK�aD;W<��b�LN~_~_D;\�L��;�2]_WURUM�LN~¢JKD;WU�lD;W����G]�^®�
RUD;WKb;D;`PRKJ*LN~_~o¼97&��JUR[LNRKD;C�D;^2RKJ���WKYaC RU@BD�MBJUD;WSL|`P`P~_]_b�LNRK]�Yl^<ioD ��YaWKD�RK@PD;TQpaD;R%RUY>RU@PD&\oL|R}L|ioLNJKD
JUD;WK�aD;W���H
D�LN\2��Ya^B~�T�JUR}L|RUD;CQD;^2RUJ9L|WUD<`oL|JUJKD;\�Yl^�RUY�RK@PD<\oLNR[LNioL|JUDQJUD;WK�aD;W<LN^P\���WK]_RUD<JUR[LNRKD[�
C�D;^2RKJ¡L|WUD&JUD;^2RGRUY>RU@PD*b.D;^2RUW}L|~�"%WUY2LN\Pb�L|JURS¼2D.WU�aD.W���?�@BD "5WKY�L|\Pb�LNJKRS¼2D;WK�aD;WGJU]_C<MP~_R}L|^PD;YaMBJU~_T
iPWUY2LN\Pb�LNJURKJ<D�LNb[@³��WU]_RUDQJUR}L|RUD;CQD;^2R��Æ]�^�RK@PD�J[LNCQD<YaWU\BD;W��ÆRUY�LN~_~5JKD;WU�lD;WUJ<]_^³RU@PDQWUD;`P~_]_b�L|RUD;\
D;^2�2]�WKYa^PCQD;^2R���?�@B]�J&CQD;RU@PY2\�YN�%WUD;`P~_]_b�L|RU]_Ya^�@�LNJSJKD;�aD.W}LN~%LN\P�aL|^�R[LNplD;J��G��RSWKD;\PMPb;D.J9^PD.R��5YlWU°
RUW[L���bSi2T>JUD;^B\P]_^Pp L�JU]_^Ppa~_DS¼97&��JUR[LNRUD.C�D;^2R%]�^BJURUD�LN\<YN��L|~_~oRK@PDS\oL|R}L&YlW5b[@oL|^PpaD.\<\oLNR[L&��WKYaC
JUYlMPWUb;D�RUY�R[LNWKpaD;R���?�@PD��2]_WURKMoLN~�JKD;WU�lD;W�`PWUYN�2]_\PD;J<MB`o\oL|RUD[�ULN^2T2��@PD;WKD�WKD;`P~_]_b�LNRK]_Ya^���]_RK@PYaMPR
b;WUD�LNRU]_^Pp�LN^2T�b;Yl^ �o]_b;RUJQJU]_^Pb;D�LN~_~���WU]_RUD�RUW}L|^PJ}L|b;RU]_Yl^PJ�plY�RU@PWKYaMPpl@�RK@PD "%WUY2LN\Pb�L|JUR�¼2D;WU�lD;W
LN^P\�LNWUD<LN`B`P~_]�D.\�D.�aD;WKT���@BD;WUD<]_^�RK@PD*J}L|C�D*YlWU\PD.W��&©S^�RU@BD*\PYN��^PJK]�\BDa��RU@PD��ûLNb.RSRU@�LNRSD.�aD;WKT
\oLNR[LNioL|JUDQJUD;WK�aD;W<C<MPJKR*i�D�RU@BD�J}L|C�D<~_]_C�]_RUJGRU@PD �oD;O2]_iP]_~_]�R�T�LN^P\³~�Y2b�L|~¡L|MPRUYl^PYaC<T�L|R*D�LNb[@
^PY2\PDa��H
D;�2MP]_WU]_^Pp9L|~�~Ú¼97&��JUR[LNRKD;C�D;^2RKJ5RKY9plY9RK@PWUYlMPpa@�L*b;D.^�RKW}L|~ÚJUD;WK�aD;WGb;WUD�L|RUD;J&L*`�YaRKD;^2RU]�LN~
ioYlRURK~�D.^PD;b[°Ú� �SYN�%D;�lD;W��PL|J�~�Yl^Pp<LNJ%^PD;R��%YaWU°Qb;YaCQC<MP^P]_b�L|RU]_Ya^*]_J��lD;WUT<D[��b.]�D.^�R�i�D;b�L|MPJUD>Ya^B~�T
¼97&��JKR}L|RUD;CQD;^2RUJ�LNWKD�RKW}LN^BJUC�]_RKRUD;\³]�^BJURUD�LN\�Y|��\oL|R}LB��LN^P\³RU@PD�JUR[LNRKD;C�D;^2RKJ L|WUD�iBWUY�L|\Pb�L|JUR
b;Ya^Bb;MPWUWKD;^2RU~_T�LNb;WKYaJKJ�C<MP~_RU]_`P~_D<JKD;WU�lD;WUJ���RU@PD�LNi�YN�aD�~_]�CQ]_R}LNRK]�Yl^�C�L�T�i�D�^PYlR�LN~_�¡L�T2J>RUWKMPDa�
¼2]_^Pb;D<~_Y2b�LN~ÆMP`o\�LNRUD.J*ioD.b;YaCQD<WUD;CQYaRUDl�ÚRUW[LN^PJ[LNb;RK]�Yl^�`oD.W���YlWUC�L|^Pb;D>C�L�T�LN~_JUY�i�D<]�CQ`oLNb.RUD;\¢�
ªS^PYlRU@PD.W5]_JUJKMPDS]_J���@BD;RU@PD.W�]�RÆ]�JÆWUD�L|~�]_JKRU]_bSRKY9LNJKJUMPCQD�RU@oL|R�RU@PDGJ}L|C�D�¼97&��JKR}LNRKD;C�D.^�RÆ��]�~_~oL|~«�
�¡L�T2J�`BWUY2\PMPb;DGRU@PDGJ}L|C�D%WUD;JKMP~_RUJ%]�^<LN~_~P~_Y2b�L|RU]_Ya^PJ��¢ª
�obS?�D;b[@P^BYa~_Yapl]�D.J
�a��MB~�RK]o¼2D;WK�aD;W�©G`PRU]_Yl^
]_C�`P~_D;CQD;^2RUJ�RK@P]_J�JUYa~_MPRK]_Ya^¢�

��LN�;T���LNJURKD;WSWKD;`P~_]_b�LNRK]_Ya^�b�LN^�ioD�MPJUD;\�]_^�\P]«¬­D.WUD;^2R�b;Yl^2�opaMBW}LNRK]_Ya^PJ*� JUD;D9h�]_paMBWUD�*P� n��ÆJUMBb}@�L|J �
3QwPu�w 3 &�t�t.¶ �4& $ wPu
&�º $ y%]�^2�lYa~_�aD;J<WKD;`P~_]_b�LNRK]_^Pp�\�LNR}L�� WUYaC�L�JU]_^Ppl~_D�`BWU]_C�L|WUT�b;Yl`�T³RUY�C<MP~_RK]�`B~�D

JU~�L��aD�^BY�\BD;J���hBYaW�D.O®L|C�`P~_Da�lL&b;YaCQ`oLN^2T&C�]_pl@�R��¡L|^2R�RUY*C�LN]_^2R}L|]�^>LS`BWU]_b;DS~_]_JURÆ]�^<@BD�LN\P�2MoL|W��
RUD;WKJ�L|^P\�\P]_JURUWK]_iPMPRUD&]_R�RUY<D�LNb[@�iPW}L|^Pb[@�Y|��b;D&D;�aD.WUT��5D.D;°Ú�

3QwPu�w � º $ t.º ��&�»�wPu'& º $ y5b.Ya^PJK]�JKRUJ�Y|�o`PWKYa`oL|p�LNRK]_^PpSLN^P\>b;Yl^PJUYl~�]_\oL|RU]_^Pp�\oL|R}L
��WKYaC C<MP~_RU]_`P~_D�C�LNJKRUD;W
^PY2\PD;J�RUY&LGJU]_^Ppa~_D�JK~�L��aD�^PY2\PDa��hBYaW�D;OPLNC�`B~�Dl��L�WKD;R}L|]_~�b[@oL|]_^*C�]_pa@2R�@oL��aDÆD�LNb[@>JURUYlWUD%WUD;`B~�]_b�L|RUD
]_RUJ�J}L|~_D;J�RUW[LN^PJ[LNb;RK]�Yl^PJSRKY9@BD�LN\P�2MoL|WURKD;WUJ��o��@BD;WUD*\�LNR}L<L|WUD&b;Yl^PJUYl~�]_\oL|RUD;\�]_^2RUY<L>JU^oL|`PJU@BYaR��
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� �Úw �40���¶Pt|y ±�D<`BWUD;JKD;^2R9JKYaC�D>~�LN�;T�C�L|JURKD;W&D;OPLNC�`B~�D.J��Q±�]_RU@ �&¦��5�'�l¨ �&¦ ���N¦[¦�	 � ��¥�� ª�¼2ª&V��
��WK]�RKD�Yl`oD;W[LNRK]�Yl^PJ<LNWUDQD;O2D;b;MPRKD;\�Ya^�RK@PD�`PWK]_C�LNWKT�b;Yl`�T2� ,%YaCQC�]«RURUD.\���WK]�RKD;J<LNWUD<b.Ya~_~_D;b;RUD.\�JKMPi2�
JKD;�2MPD;^2RU~_T�L���RKD;W&RU@PD<b;YlC�CQ]�RKC<D;^2R5Y|�¡��WK]_RUD>Ya`�D;W}L|RU]_Ya^PJ*L|^P\�JKD;^2R*RUY�L|~�~�WKD;`P~_]_b�LQb;Ya`P]_D;J>LNJ&]_^P\PD[�
`�D;^P\PD.^�RGRUW[LN^PJ[LNb;RK]�Yl^PJ���?�@BD ��¤ �l¥�¤ � �­¤�¥.¦;¥�¤��
	�¨��>`PWKYa`�D;WUR�TQ@PYa~_\PJ%��@PD;^QRUW[LN^PJ[LNb;RK]�Yl^PJSLNWKD&D;O2D;b;MPRKD;\
L|R�RU@PD*JKD;b;Yl^P\oLNWKT�b;Yl`2T<��Yl~�~_YN��]_^Pp*RK@PD&J}L|C�DSJKD;WU]�L|~¢YaWK\PD;WSL|JSLNR�RU@BD�C�LNJKRUD;W�^PY2\PDl�

± ]�RK@ � �1�N¦�	 	=��� 	 ¥;¦ � ª " :���k��
�U�2]_^2��YlWUC�L|RU]_Ya^<]_J�b;Yl^2RUWUYl~_~�D.\7L|RSL>JU]_^Ppl~�D&b;D.^�RKW}L|~¡� YaW�C�LNJURKD;W}�
^PY2\PDl��iPMPR<RK@PD�C�D;RK@PY2\PJ<b�LN^�L|~�JKY�i�D�L|`P`P~_]_D;\�]_^�b�LNJKD�YN�&C<MP~_RU]_`P~_D<b;D;^2RKW}LN~GJU]_RUD.J�� ,%Ya@PD.WUD;^Pb.T
b;Yl^P\P]_RU]_Yl^PJ5LNJKJUY2b;]�LNRKD;\���]_RU@�L&b;Yl`2T9\PD �o^PD&RU@PD&LN~_~_YN�¡L|iP~_D�\PD;�2]�LNRK]_Ya^PJ�i�D;R��%D;D;^�LN^<YliaZ[D;b;R�LN^B\<RU@PD
b;Yl`2T�� ,%Ya@PD;WKD;^Pb;T³b;Ya^B\P]_RU]_Ya^PJ>b�L|^�ioD�WUD.~ìL|RUD;\³RUY�RK]_C�Da���aD;WKJU]_Ya^���YaW>�aLN~_MPDa��?�@PD�b;D.^�RKW}L|~�^PY2\PDa�
��@PD.^�Yl`oD.W}LNRK]_Ya^oL|~û�|@oLNJ%RUY*C�LN°lD�JUMPWKDSRU@�LNR%D�LNb[@�WKD;C�YlRUDG^PY2\PDSWKD;b;D;]_�aD.JSL&C�D;JKJ}L|paD�L|R�~_D�LNJKR5D.�aD;WKT
¦%JUD;b;Yl^P\PJ���� �5L*^BY�\BD�\BY�D.JS^PYlR5WKD;b;D;]_�aD>LN^2T�CQD;JUJ[LNpaD
��YaWG¦5JKD;b;Yl^P\PJS]_R�LNJKJUMPCQD;J�RU@PD&b;D.^�RKW}L|~¢^PY2\PD
RKY<@oL��aDG�ûL|]�~_D;\��

VXWUYa`�LNp�L|RU]_Ya^QYN��MP`o\�LNRUD.JSYa^QRU@PD�`PWU]_C�L|WUT>b;Ya`2TQb�LN^�i�D�\BYa^PD&]_^�\P]«¬­D;WKD;^2RS��L�T2J �

�Æwot.u��4& $ ��u�¶�y&MP`o\�LNRUD.J�Ya^>RU@PD%WUD.`P~_]�b�LNJ5L|WUD%\PD;~�L�TaD;\>MP`>RUY&RU@BD�`oYl]�^2R���@PD;^�L�b.Ya@PD;WKD;^Pb;T<b.Ya^P\P]«�
RU]_Ya^Qb�LN^�ioD&�2]_Ya~�LNRKD;\ �

" ����¶P» & wPu�¶ � ·�y&MP`�\oLNRKD;JSYl^�RK@PD*`PWK]�C�LNWKT9b;Yl`2T�LNWKD&`PWUYl`oLNp2LNRUD.\7L|J�JUY2Ya^�L|J�RU@PD;TQY2b;b;MPW �
�
wPv ��· y�MB`o\oL|RUD;J%Ya^<RK@PDS`BWU]_C�L|WUT&b;Ya`2T<b�L|^<ioDG`PWUYl`oLNp2LNRKD;\�LNR5L|^2T9RK]�CQD5i�D[��YlWUDG��]_Yl~ìL|RU]_Ya^�YN�ÚRU@PD

b;Ya^B\P]_RU]_Ya^PJ �

3Q¶ ��w2·�¶P»�� 05»�wPu�¶�y&RU@BD<]�^BJUR}L|~_~ìL|RU]_Ya^�YN��MP`o\�LNRUD.J9LNR*RK@PD<`PWK]�C�LNWKT�b.Ya`2T�]_J&\PD;~�L�TlD;\�JUY�RU@�LNR*^PY
b;Ya^B\P]_RU]_Ya^Q]�J��2]_Ya~�L|RUD;\¢��?�@PD&�aLN~_MPD.JSLNWUD&]_^PJKR}LN~_~_D;\���@PD;^�b;Yl^2�aD;^P]_D;^2R��

?�@BD*C�L|]�^<\BW}L���ioL|b}°QYN� 7GMoLNJK]«� ,%Yl`P]_D;JS]_J�RU@�LNRSD�LNb[@�RU]_CQDSRU@BD*`PWU]_C�LNWUT<b.Ya`2T�]�J�MB`o\oL|RUD;\�RU@PD
b;Yl@PD;WKD;^Pb;T<b;Yl^P\P]_RU]_Yl^9]_J�D;�aLN~_MoL|RUD;\��NRU@PD.WUD;i2T>]�^2RKWUY2\PMPb;]_^Pp&`PWKY2b;D;JUJK]_^Pp*YN�aD.WU@PD�L|\<RU@oL|R�C�L�TS\BD;paW[LN\PD
RK@PD*`�D;W���YlWUC�LN^Pb;D&Y|��RU@BD�C�LNJKRUD;W�^PY2\PDl�
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\PD.JU]_pa^oL|RUD;\�L|J L � ������� � ���%� �N��?�@P]_J>ioLNb[°2MP`³]�J>WUD.JU`�Ya^PJK]�iB~�D7��YaW*WKD;b;YN�lD;WUT�Ya^�LQ�ûL|]�~_MPWKD�Y|�SRU@PD
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]_J�RU@�LNR�^PY<WKD;`P~_]_b�L>b;Ya`2T<]_J�paM�LNW}L|^2RUD;D;\�RKY<ioD*MB`2�ûRKYN��\oLNRKDa�
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WKD;`P~_]_b�LNRK]�Yl^�\PD;JU]_pl^�MBJU]_^Pp>YaMPW%��W[LNCQD;�5YlWU°Ú�

?�@BD�b.Ya^2RUWK]�iBMPRU]_Ya^BJ�YN��RK@P]_J�b[@oLN`PRKD;W�L|WUD&RU@BD&��Ya~_~_YN��]_^Pp �

Ea�%±�DG��YaWKC�LN~_~_T&\PD[�o^BD9L���W}L|C�D;�%YaWK°*� YaW�~�LN�;T<WKD;`P~_]_b�LNRK]_Ya^¢�
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eP�%±�D&\PD[�o^PD�RU@PWKD;D9i�LNJU]_b&b;YlWUWUD.b;RU^PD.JUJ*b;WK]_RUD;WK]ìL|JSRK@oLNR�C�L�T9i�D*MPJKD;\�RUY<\BD[�o^PD*RK@PD*b;YlWUWKD;b;RU^BD;JUJ
b;WU]_RKD;WU]�L>YN��@2T2iPWU]_\Qb;Ya^2��paMPW[LNRU]_Yl^PJ��

no�%±�D&`PWUD;JKD;^2R�L>CQYaRU]_�aL|RU]_^Pp�L|`P`P~_]_b�LNRK]_Ya^�D.O®L|C�`P~_D�MPJK]_^Pp<YaMPW%� W}LNCQD;�%YaWU°Ú�

?�@B]�J�b}@�LN`PRKD;W<]_J*YaWKp�LN^B]��.D;\�L|J&��Ya~_~_YN��J���¼®D;b;RU]_Yl^ E<`PWKD;JUD.^�R<RK@PD<���aD�`�LNW}L|C�D;RKD;WUJ>�%D�MPJKD�RUY
D;JKR}L|iP~_]�JK@�L&WKD;`P~_]_b�LNRK]_Ya^<JUb[@PD.C�Da��¼2D;b;RK]_Ya^;*�]�^2RKWUY2\PMPb;D.J5RK@PDSb;YlWUWKD;b;RU^BD;JUJGb;WU]_RUD.WU]�LNJÆ��YaWÆRU@PDGb;Ya^2��paM2�
W[LNRU]_Yl^PJ��5D%b;Ya^BJU]_\PD;W���¼2D;b;RK]�Yl^�e�JK@PYN��J5LN^>LN`P`P~_]_b�L|RU]_Ya^*D.O®L|C�`P~_D�RK@oLNR�]_J�JUMP]_RKD;\9RKY&YaMPW���W[LNC�D.�5YlWU°Ú�
h�]_^oLN~_~_T2��¼2D.b;RU]_Ya^�n<b;Yl^Pb;~_MP\PD.J��
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Node 1: Master

Node 4: SlaveNode 3: Slave

Node 2: Master
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Yl^9~�LN�.T*C�L|JURUD.W¢WUD.`P~_]�b�LNRU]_Yl^¢�NRU@�LNR�]_J��NWKD;`P~_]_b�LNRK]�Yl^9\BD;JU]_pa^BJ�RK@oLNRÆMPJUD;JÆ~ìL|�;T&C�L|JURUD.W�MB`o\oL|RUD�`PWKYa`oL|p�Lï�
RK]�Yl^<JURKW}LNRKD;pa]_D;J�� �GYN�5D;�lD;W��2RK@PDS`�LNW}L|C�D;RKD;WUJ%�%DS`PWKD;JUD;^2RSL|WUD�L|~_JUY*�aL|~�]_\���YaWÆ~ìL|�;T>paWUYlMP`<WUD.`P~_]�b�LNRU]_Yl^
\PD.JU]_pa^PJ���±�D�MPJUDGRU@PD�RKD;WUC � ��� ��� �N¦���¥�¤S¤�¥ �
� 	 �����2	��a¨s¦ �}§B¥'�>¥�RKY*WUD[� D;W5RKY9LGWUD;`B~�]_b�L|RU]_Ya^<\BD;JU]_pa^<RK@oLNR
�oRKJ5]_^<YlMPW�� W}LNCQD;�%YaWU°Ú�Ú?�@BD;WUD[� YaWUDl�2��@PD;^PD;�lD;W�RU@BD��o�lDS`oL|W}LNCQD;RUD.WUJ�LNWUD�JKD;R���L&WUD.`P~_]�b�LNRU]_Yl^<JUb[@PD;CQD
]_J�D;JKR}L|iP~_]�JK@PD;\¢�Æ±�D5\BY*^PYaRÆb;Ya^PJK]_\PD;W�@PYN�³RUY*b[@PY2YaJKDSRK@PDS\oL|R}L&RKY*i�DSWUD.`P~_]�b�LNRUD.\�JU]_^Pb.DS�%D�b;Ya^PJK]_\PD;W
RK@oLNR�RK@P]_J�]�^2�lYa~_�aD;J%RU@BD*°2^PYN��~_D;\PpaDGYN��RU@PD*JKD;C�L|^2RU]_b;J%YN��RU@PD&\P]_JKRUWU]_iPMBRUD;\�LN`B`P~_]�b�LNRU]_Yl^¢�
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?�@PD � �Æ¨P¥�¤K¦U§9	 ��`�LNW}L|C�D;RKD;W � : �&©&¼Pkaf
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b;Ya`B]�D.J��
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]_R<]_J<b�LN~_~_D;\�L³¦ ¥ ���a¨ ���a¤���b;Yl`2T ��\BD;^PYaRKD;\�i2T�~_YN�5D.W���b�LNJKD�~_D;RURKD;WUJ[�;� �ÆLNb[@�WUD;~�LNRK]_Ya^�@oLNJ�L�JU]_^Ppl~_D
`PWK]_C�LNWKT�b.Ya`2T��³hPYlW*D�LNb[@�`PWK]�C�LNWKT�b;Yl`2T�����YlW9]_^PJKR}L|^Pb;D % ��RU@BD;WUD�]_J L�JUD.R<YN��JKD;b;Yl^P\oLNWKT�b;Yl`P]_D;J
���������	��
�
�
_��±�DSWUD ��D;W�RUY>RU@BDSJUD.R�YN�¢`PWK]�C�LNWKT9LN^P\QJUD;b.Ya^P\oL|WUTQb;Ya`P]_D;JSL|J�¤�¥ �
� 	 ��� ����� 	 ¥;¦;����^�L|\P\P]_RU]_Yl^¢�
�%DSJKYaC�D.RU]_C�D;J�MPJKD&RU@PD&RUD.WUC ¤�¥ �
� 	 ����� ¥�� �����2�S]_^PJKRUD�L|\�Y|�¢WUD;`P~_]_b�L�b;Ya`B]�D.J���±�DS]_\PD.^�RK]«��T9RK@PWUD.D�R�T2`�D;J
Y|��^PY2\PD;J���� wot.u�¶2v�
 � � w ��¶<LN^P\�� wot;u�¶2v � ��w ��¶­� ±�@PD;^PD.�aD;WSL�^PY2\PDSJKRUYlWUD;JGYa^P~_T>`PWU]_C�L|WUT>b;Ya`B]�D.J��
]_R�]_J�i�D�WUD ��D;WUWKD;\�RKY*LNJ�LGC�LNJKRUD;W�^PY2\PDl��¼2]_CQ]�~�L|WU~_Ta�[��@PD;^BD;�aD;W�LG^PY2\PD%JURUYlWUD;J%Ya^B~�T&JKD;b;Ya^B\oLNWKT9b;Yl`P]_D;J
]_RS]_J&b�L|~�~_D;\�L<JU~�L��lD*^PY2\PDa�*h�]_^oLN~_~_T2�oL<^BY�\BD9RK@oLNRGJURUYlWUD;J�ioYlRU@�`PWU]_C�L|WUT�L|^P\�JKD;b;Yl^P\oLNWKT�b;Yl`P]_D;J&]�J
b�L|~_~�D.\�L���LNJKRUD;W[¼2~�L��aDQ^PY2\PDa��±�D�L|JUJKMPC�D<RK@oLNR*D�LNb[@�`PWK]_C�LNWKT�b;Yl`�T�YN��L���LNJKRUD;W[¼2~�L��aD<^PY2\PDQ]�J
b;YlC�`PMBRUD;\QMPJU]_^Pp>RU@PDG�aLN~_MPD;J%YN��L*JKMPiPJKD;R�YN��JUD;b;Yl^P\oL|WUT�b.Ya`P]_D;J%JURKYaWUD.\7L|R5RK@PD&J}L|C�D�^PY2\PDa��ª ^PY2\PD
� 	_¦
� � �N¦�� ¥�¤GYN�S^BY�\BD�����@PD;^³^PY2\PD ��JKRUYlWUD;J�LQJUD.R9Y|�¡`PWK]_C�LNWKT�b;Yl`P]_D;J*RU@�LNR9L|WUD<WUD.`P~_]�b�LNRUD.\�LNR
^PY2\PD��®����^�RU@B]�J�b�LNJUDl�P^PY2\PD�� 	_¦-�Q¦�� ����¥%YN��^PY2\PD"�K�
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Node 1: MasterNode 3: Slave

Node 2: MasterSlave
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?�@PD ���a¨ � � �2¤����2	��a¨�`oLNW[LNCQD;RUD;WÆ\PD[�o^PD.J5RK@PD�b;YaCQ`oYl^PD;^2R�^PY2\PD;J%YN�¢LGWUD;`P~_]_b�L|RU]_Ya^<JKb}@BD;C�Da��±�DÆ��Y2b;MPJ
Yl^�RK@PWUD.D*ioLNJK]_b�b.Ya^2�oplMPW}L|RU]_Ya^BJ �
! � wot.u�¶2v�¸ $ � � w ��¶PtNy�L>WUD;`B~�]_b�L|RU]_Ya^QJUb[@PD;CQD&��]�RK@�L<¦�	�¨��
��¥
C�LNJKRUD;W%^PY2\PDa� �U��LN^P\���JK~�L��aD;J�Y|� �K�
� � wot.u�¶�v�¸ $ � � w �o¶�y�L�WUD;`P~_]_b�L|RU]_Ya^³JUb[@PD;CQD���]_RU@ � C�LNJKRUD;W>^PY2\PD;J�LN^P\���JK~�L��aD�^BY�\BD;J�� ��L|b[@

JU~�L��aD�^PY2\PD�]_J�L JU~�L��aD�� YaW�RK@PD ��C�L|JURKD;W�^PY2\PD.J�� h¢]_plMPWUD�eB�_E�JU@BYN��J�LN^ D;OPLNC�`B~�D�Y|��L
/ � w�t;u�¶2v&¸ /�� � w �o¶*b.Ya^2�oplMPW}L|RU]_Ya^>]_^<��@P]_b[@<^PY2\PD;J&ESLN^P\ *�LNWUDGC�L|JURUD.WUJ�RK@oLNR�JKRUYlWUD % LN^B\
! �ÚWUD;JK`oD.b;RU]_�aD.~�T2� �SY2\PD>e<JURKYaWKD;J ����LN^P\��	�N�ÚLN^P\�^BY�\BD*n�JKRUYaWKD;J ���*LN^B\����l� "5YlRU@�^PY2\PD.J�e
LN^P\�n<LNWKD*JU~�L��aD.J�YN��RK@PD&C�L|JURUD.W�^PY2\PD;J��

� wot.u�¶�v�¸ � wot.u�¶2v � ��w ��¶l¸ � ��w �o¶�y�L�WUD.`P~_]�b�LNRU]_Yl^�JKb[@PD;C�DÆ��]�RK@*RU@BWUD;D�R�T2`�D;J�YN�P^PY2\PD;J��¢C�LNJURKD;W��N��L|J��
RUD;W[¼2~�L��aD9L|^P\�JK~ìL��lDa����L|b[@���LNJKRUD;W[¼2~�L��aD*^BY�\BD���]_J�JU~�L��aD*Y|�5LN~_~¢C�LNJURKD;W�^PY2\PD;J�� �ÆLNb[@�JU~�L��lD
^PY2\PD���]_J*JU~�L��lD*��YlW*L���LNJKRUD;W[¼2~�L��aDa� �P��LN^P\�LN~_~ � � J*C�L|JURUD.W�^BY�\BD;J���h�]�plMPWUD�eB�+*�JK@PYN��J9L|^
D;OPLNCQ`P~_D9Y|��L � wot.u�¶2v�¸ � w�t;u�¶2v � � w �o¶l¸ � ��w ��¶�b;Yl^2�opaMBW}LNRK]_Ya^¢���GY�\BD�E<]_J9L�C�LNJKRUD;W&^PY2\PD
RU@oL|R�JURKYaWUD.J ! �P^PY2\PD�*>]_J�L>C�LNJKRUD;WKJU~�L��aDG^PY2\PD&RU@oL|R�JURKYaWUD.J % L|J5�%D;~_~¢LNJ	� � ���SYaRKD&RU@oL|R�RU@PD
�aLN~_MPD;J�Y|� % LNWKD*b;YlC�`PMPRKD;\�MBJU]_^Pp<RU@BD*�aLN~_MPD;J�Y|�
� � ���GY�\BD9e>]_JSL>JU~�L��aD&RU@�LNR�JURKYaWKD;J � � LN^B\
� � ��?�@PD;WKD[��YlWUDa��^PY2\PD*e>]_J5JK~�L��aD&YN��ioYlRU@�^PY2\PD�E&LN^P\�^PY2\PD�*B�

�GT2iPWU]_\�b.Ya^2�oplMPW}L|RU]_Ya^BJ5b�L|^�ioD&YaiBR}LN]_^PD.\�i2T<b;YlC<iP]_^P]_^Pp&RU@PD&RK@PWUD;D�ioLNJK]�bGb;Ya^®�opaMPW[LNRK]�Yl^PJ���hBYaW
]_^PJKR}LN^Bb;Da��L � � wot.u�¶2v�¸ $ � � w ��¶�L|^P\���LNJKRUD;WÂ�Â��L|JURKD;W}¼2~�L��lD[�Â¼®~ìL��lD<\PD;^PYlRUD;J<LQb;Ya^®�opaMPW[LNRK]�Yl^�RK@oLNR
@oL|J�RU@PD�b�LN`oL|iP]_~_]�RK]_D;J5Y|��i�YaRK@�C���LNJKRUD;WÂ�û^�¼2~�L��aD�L|^P\���LNJURKD;W��U��L|JURUD.W}¼2~�L��aD �Â¼2~�L��lD*b;Ya^®�opaMPW[LNRK]�Yl^PJ��
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?�@PD � ¤��a¨2¦����
�2	��a¨ � � �l¥ �%\PD[�o^BD;J�RU@PD�`PWUYl`oD.WURU]_D;J�Y|�9RU@PD�RUW}L|^PJ}L|b;RU]_Yl^PJ�RU@oL|R�LNb.b;D;JUJ�RU@PD�WUD;`B~�]_b�L
b;Yl`P]_D;J�L|RSD�L|b[@�^BY�\BDa�%��^�YaMPW%� W}LNCQD;�%YaWU°Ú�2�%DG�oO�RU@PD*`BWUYa`�D;WKRU]_D;J&YN��RU@PD*RKW}L|^PJ}L|b;RU]_Ya^BJ��%±�DG��Y2b;MPJ
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Yl^�RU@BWUD;D*R�T2`�D;J�YN��RUW[LN^PJ[LNb;RK]�Yl^PJ%RU@oL|R�WUD�L|\�YaW%��WU]_RKD�WKD;`P~_]_b�L�b;Ya`P]_D;J�� � � ����� ¥ � ¤��a¨2¦����'�2	��a¨®¦ ��¤�¥�£.¤�¥;¦U§
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L|^P\ � �2¥�¤�	�¥;¦;�
ªG^*MP`�\oLNRKD�RUW[LN^PJ[LNb;RK]�Yl^�� \PD;^PYlRUD;\��S��MP`�\oLNRKD;J5L�JKD;R�YN�o`BWU]_C�L|WUTSb.Ya`P]_D;J % � ! ��
�
�
_�ohBYaW�LS��LNJURKD;W

^PY2\PDl����]_J�LsRUW[LN^PJ[LNb;RK]�Yl^�RK@oLNR&C�L�T<WUD�L|\���WKYaC�~_Y2b�LN~�^PYl^2��WUD;`P~_]_b�Ls\oLNR[L<RUYQMP`�\oLNRKD�LNRS~_D�L|JUR&Ya^BD
`PWK]_C�LNWKT*b;Yl`�T2����^�LN\B\P]_RU]_Ya^¢�ï��YaW5L�C�LNJKRUD;WKJU~�L��aD�^BY�\BDa����]�J�L&RKW}LN^BJ}LNb.RU]_Ya^QRU@oL|R�WUD�L|\PJSLNRÆ~�D�LNJUR%Ya^BD
JKD;b;Ya^B\oLNWKT�b;Yl`�TQRUY>MP`�\oLNRKDSD;OPLNb.RU~_T<Ya^PD&`PWK]_C�LNWKT*b;Yl`�T2����LNb[@�RU]_C�DSL�RUW}L|^PJ}L|b;RU]_Yl^�]_J%b;YaCQC�]_RURKD;\¢�
L>RK]�CQD;JUR[LNCQ`���\PD;^BYaRUD.\ ,��%]_J�paD;^PD.W}LNRKD;\¢��hBYaWSLN~_~ÚRKW}LN^BJ}LNb.RU]_Ya^PJ��P�%D&MPJUD*RK@PD*JKMPiPJUb.WU]_`PRSRKY<\PD;^PYlRUD
L WUD;`P~_]_b�L b;Ya`2T�]_\PD;^2RU]«�oD;WQioD.]�^Bp�WUD�LN\�YlW���WU]_RKRUD;^ LN^P\��5��@BD;^PD;�lD;W�^PD;b.D;JUJ[LNWUT2�GRU@PD�JUMP`�D;WKJUb;WK]�`BR
\PD.^PYaRKD;J9RK@PD>RUW}L|^PJ}L|b;RU]_Yl^�JUD;WK]ìL|~�^2MPC<i�D;W�����^�RK@PD<D;OPLNCQ`P~_D�JK@PYN��^�]�^�h�]_paMPWKD eB� *B����� \PD;^PYlRUD;J9L
RKW}LN^BJ}LNb.RU]_Ya^QRU@oL|R5MP`�\oL|RUD;J ! �����
	�� 
�\PD.^PYaRKD;J¡L�RUW[LN^PJ[LNb;RK]_Ya^<RU@�LNR%WUD�L|\PJ5RK@PDS�aL|~_MPD;J%YN� � � RUY>��WU]_RKD
% LN^P\�� �� ��� �� ��
 
�
l]_J�RU@PD*JKD;WU]�L|~ÚD;O2D;b;MPRK]�Yl^�YaWK\PD;W�Y|�XRK@PD&RUW[LN^PJ[LNb;RK]�Yl^PJSRK@oLNR�MB`o\oL|RUD ! �

ª WUD ��WUD;JK@�RUW}L|^PJ}L|b;RU]_Yl^���^BYaRUD.\ % �S��]_J%b;YaCQ`oYlJUD;\<i2T<RK@PD&JUD;WK]ìL|~oJKD;�2MPD;^Pb.D*YN����WU]_RUDGYa`�D;W}L|RU]_Ya^PJ
`�D;W�� YaWUCQD;\�i2T L|^�MP`o\�LNRUD�RUW}L|^PJ}L|b;RU]_Yl^��´MBJUD;\�RKY�MP`�\oL|RUD�� @PD;^Pb;D ��YaWKRU@ WUD[��WKD;JU@���L|R<~_D�LNJKR�Ya^BD
JKD;b;Ya^B\oLNWKT�b.Ya`2T�� % ����	�\PD;^BYaRUD.J�L�WUD[��WKD;JU@�RUW[LN^PJ[LNb;RK]_Ya^�RU@oL|R�WUD[� WUD;JK@PD;J � � �

h�]_^oL|~�~_T2�NL&�2MPD;WUT2���<�ab.Ya^PJK]�JKRUJ%YN��L&JKD;�2MPD;^Pb.D�Y|�¢WUD�L|\�Yl`oD;W[LNRK]�Yl^PJ�Yl^<WUD;`P~_]_b�L&b.Ya`P]_D;J�����^�h�]_paMPWKD
eB� *B������	 � ��� \PD;^PYlRUD;J>L<�2MPD;WKT�RU@oL|RSWKD�LN\PJ�RU@PD>�aLN~_MPD;JGYN�	����L|^P\ ����]�^�RU@P]_JSYlWU\PD.W���� 
�� � 	S\BD;^PYaRKD;J
L>�2MPD;WKT�RU@oL|R�WUD�L|\PJSRK@PD*�aLN~_MPD.J�YN� % L|^P\�� � L|^P\�����	�\PD.^PYaRKD;J*L>��MBD;WUTQRU@oL|RSWUD�LN\PJGYa^P~_T�� � �Æ±�D
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Node 1: MasterNode 3: Slave

Node 2: MasterSlave
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`PWKY2\PMPb;D�L ���a¨®¦%	ì¦%� ¥�¨9�%��]_D;� Y|�SRU@PDQ�5YlWU~_\�b;MP` ��YaW9L|~_~oZ[YaMBWU^oL|~�]_JKRUJ���?�@�LNR*]_J���JKMP`P`�YaJKD�RK@oLNR�RU@PD
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RKW}LN^BJ}LNb.RU]_Ya^�RUYQRU@PD>~_Y�b�LN~�RUW[LN^PJ[LNb;RK]�Yl^�C�L|^oLNplD;W��G?�@PD>~�LNJURGb;YaCQ`oYl^PD;^2R��BRU@PD��*¥
���=�a¤ � �[¨9� ¥�¤_£����}¥��
]_JSMBJUD;\�RKY�`PWKYa`oL|p�L|RUD*LN^P\�WUD;b;D.]��lD9CQD;JUJ[LNplD;J���hBYaW�JU]_CQ`P~_]�b.]�R�T2�l]�R�\BY�D.JS^PYlR�LN`B`oD�L|WS]_^�h�]�plMPWUD�no�_E
L|^P\�]�J�^BYaR�\P]_JUb.MPJUJKD;\�]_^�RU@P]_J%RU@PD;JK]_J���±�D&\PD.R}LN]_~ÚRK@PD&��MP^Bb;RU]_Ya^�LN~_]_R�T9Y|��RU@BD*C�L|]�^>C�Y2\PMB~�D.J �

�Æº � � º $ &�u�º�v2y¡��RÆ]�CQ`P~_D;C<D;^2RUJ � ����¦ ¨ 	 ��¨�� ��¼ �*¼9.afB� �*H .ag2�2��Yl]ìklf �U�l��@P]_b[@9]_J5LG`PWKY�b.D;\PMPWKD�MBJUD;\
RUY�D;O2RUW[LNb;R<RK@PD�b}@�LN^PplD;J9RKYjL�`PWK]�C�LNWKT�b;Ya`2T�i2T�b;Yl^�RK]_^�MBYaMPJK~�T�WKD�LN\B]�^Bp�RU@PD�b;Yl^2RUD;^2R<YN��L
~_Y�b�LN~ �S]_JURKYaWKTj� Yap�� ^PYaRKD;\����.�*±�D>\PY�^PYaR&b;Yl^PJU]_\PD;W>LN^2T�`oL|WURU]_b;MB~ìL|WSb;YlC�CQD;WUb;]�L|~¢~_Yaps�o~_D
��YaWKC�L|R9]_^�YaMPWQJURKMP\PT2� �GYN�5D.�aD;W��S�%D�J}Lï��D;~_T�L|JUJKMPC�D���JKD;D4,%@oLN`¢� k YN� � :*HSkle ���>RU@�LNR�L
~_Yap>WUD;b;YlWU\�b;Ya^2R[LN]_^PJSLN~_~ÚRK@PD*]_^2��YlWUC�L|RU]_Ya^>�%D�^BD;D;\�JKMPb[@�LNJ.����� 
 � ��� ��� � � ��� � �����
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� ���oLN^B\

YaRK@PD;W<WUD.~�D.�aLN^2R�LNRKRUWU]_iPMBRUD;J<RK@oLNR>��]_~�~%i�D�`BWUD;JKD;^2RUD;\ ]_^�RU@BD�^BD;O2R<JUD;b;RK]_Ya^¢�³±�@PD;^�RK@PD�~�Ylp
C�Yl^P]_RUYaW%��^P\PJ9LQ��WU]_RKD<Ya`�D;W}L|RU]_Ya^�Ya^ % �Ú]_R�WKD�LN\BJ*RU@PD<b.YaWUWKD;JU`�Ya^B\P]_^Pp�~_YapQWUD;b;YlWU\ ��WUYlC��
LN^P\<��WK]_RUD;J%]_R�]_^2RUY*L&JKR}L|iP~_D�JURUYlW}L|paDSb�LN~_~_D;\ �[¨
� �1� 
 ����RU@�LNR�]_J�MPJKD;\�i2T>RU@PDSVXWUYa`�LNp�L|RUYlW���±�D
\PY�^PYlR&\PD�LN~Æ��]�RK@�b;Ya^ �o]_b;RUJ*i�D;R��%D;D;^³RU@PD<��WK]�RKD<Ya`�D;W}L|RU]_Ya^BJ*Ya^�RU@PD �G]_JURUYlWUT��ÚYlp7L|^P\�RU@PD
WUD�L|\�Yl`oD;W[LNRK]�Yl^PJ�`�D;W���YlWUCQD;\<i2T<RU@PD&�ÚYap>��Ya^P]_RKYaW%JU]_^Pb;DGRU@P]_J%`PWUY2b;D;\BMPWUD*]_J%�5D.~�~�°2^PYN��^�LN^B\
L��aLN]_~�LNiP~_D�]_^�b.YaC�CQD;WUb.]ìL|~PJUT2JKRUD;CQJ � �7Ya]�kaf
�U�

�s¶®x|¶1&���¶2v2yS��RS]_C�`B~�D.C�D;^2RUJÆC�D;JKJ}LNplD*WUD.b;D;`PRK]�Yl^jL|RSRK@PD9JK~�L��aD&^PY2\PDa�&��D;JKJ}LNplD;J*b;YlC�]_^Pp���WUYlC´\B]�� �
��D;WKD;^2R�C�L|JURUD.WUJ�LNWKD5WKD;b;D;]_�aD.\<RU@PWKYaMPpl@ LG^PD;R��%YaWK°*]_^2RUD;WÂ�ûLNb;D�RK@oLNR�JKRUYaWKD;J�RK@PD;C�]_^<L ��¥ �[¥ � �2	��a¨

 ���l��?�@PD*WKD;b;D;]_�lD;WSWKD�LN\PJGC�D;JKJ}L|paD;J
��WUYlCcRU@PD���¥ �}¥ � �2	��l¨�
 ���*L|^P\�JURUYlWUD;J&RK@PD;C"]�^�`�D;^P\P]_^Pp
�2MPD;MPD;J���?�@PD*b.Ya^2RUD;^2RKJ�Y|��RU@PD;JKD9�2MPD.MPD;J�� YaWUC"RU@BD*]_^P`PMPRGRUY<RU@BD���¥ £;¤�¥;¦U§B¥�¤>�%ª JU~�L��aD&^PY2\PD
\PD;RKD;b;RUJG]_RUJ�C�L|JURKD;W�^PY2\PDG�ûL|]�~_MPWKDSMPJK]_^Pp;�2	��>¥�� � �1�o`BWUY2b;D;\PMBWUD;JG]�CQ`P~_D;C�D.^�RKD;\>]�^QRU@PD&^PD.R��5YlWU°
]_^�RKD;W���LNb;Da��ªGJ5JKY2Ya^�LNJ%LG�ûLN]_~_MPWKD5]_J�\PD.RUD;b;RKD;\�i2T9RK@PD�WUD;b.D;]_�aD;W��P]_R�JU]_pa^oL|~_J�]_R�RKY*RU@BD�H�D ��WUD;JK@PD;W��
ª�R*L�JK~�L��aD*WKD;b;YN�aD.WUT2�ÚRU@PD<WKD;b;D;]_�lD;W*MPJKD;J*RU@BD�¤�¥ �[¥ � �2	��a¨ � � ��RUY�b[@PD;b[°�YaMPR&RK@PD9~�L|JUR&WUD;b.D;]_�aD;\
C�D;JKJ}L|paDa��ª
��RUD;WK�¡L|WU\PJ��%RU@PD�WKD;b;D;]_�lD;W�JK]�pl^oLN~_J>]_RUJ<WUD.b;YN�aD;WKT�RUY�]_RUJ<C�LNJURKD;W>^PY2\PD�MPJU]_^Pp�]_RUJ
`PWUYl`oLNp2LNRKYaW��

�&vNº 0�w���wPu�º�v2y���R&]�CQ`P~_D;C�D.^�RKJ5RK@PD<`PWKYa`oL|p�LNRK]_Ya^�YN�5CQD;JUJ[LNplD;J&RU@oL|R�b�LNWUWKT�~_Yap<WKD;b;YaWK\PJ>]�JKJUMPD.\�i2T
RU@PD&�ÚYlp9��Ya^B]�RKYaW�YlW�WUD.b;D;`PRK]�Yl^�Y|�¢WUD;b;YN�lD;WUTQJU]_pa^�LN~_J�]�JKJUMPD.\�i2T9RK@PD�H
D;b;D;]_�lD;W�� "5YlRU@<R�T2`oD.J5Y|�
C�D;JKJ}L|paD;J�LNWKDS��WU]_RKRUD;^Q]�^QRU@PD �}¨
� �1� 
 ���l��?�@PDS`PWKYa`oL|p�L|RUYaWÆb;Ya^2RU]_^2MPYlMPJU~_T>WUD�L|\PJ�RU@PDGWUD;b.YaWU\BJ
YN��RU@PD �[¨
� �1� 
 � �QLN^P\�`PWKYa`oL|p�L|RUD;J&C�D.JUJ}L|paD;J�RU@PWKYaMPpl@�RU@PD<^PD.R��5YlWU°�]�^2RKD;W��ûL|b;Da�Qª C�LNJKRUD;W
^PY2\PD�]_J�LNiP~_D%RUY&\PD;RKD;b;RÆ�ûLN]_~_MPWUD.J�Y|�­]_RKJ�JK~�L��aD%^PY2\PD;J�MPJK]_^Pp&RU@PD�^PD.R��5YlWU°>]�^2RKD;W��ûL|b;Da��ªGJ�JKY2Ya^�LNJ
L��ûLN]_~_MPWKDS]_JS\PD.RUD;b;RKD;\¢�ÚRK@PD&`PWUYl`oLNp2LNRKYaW�\PD�L|b;RU]_�aL|RUD;JG`PWUYl`oLNp2LNRU]_Yl^�RUYN��LNWK\PJ�RU@BD&�ûLN]_~_D;\Q^PY2\PDa�
V�WUYl`oLNp2LNRK]�Yl^�]_JSYl^P~_T�WUD�LNb;RK]��aL|RUD;\���@PD;^�RU@BD9C�LNJURKD;WSWKD;b;D;]_�lD;J*RU@BD9WKD;b;YN�aD.WUT�JK]�pl^oLN~�b;YlC�]_^Pp
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��WUYlC´RK@PD��ûLN]_~_D;\�^PY2\PDa�&zGMPWU]_^Pp�LsC�LNJKRUD;W�WKD;b;YN�lD;WUT2�ÚRU@BD*`PWUYl`oLNp2LNRKYaWSMBJUD;J&RU@BD �­¤��%� �
������	��l¨
� ���&RUY<WKD;JUR[LNWKRS`PWKYa`oL|p�LNRK]_Ya^¢�

�s¶ �UvN¶Pt���¶�v2y���R�]_C�`P~_D;CQD;^2RUJÚWKD[��WUD.JU@PCQD;^2R�`BWUY2b;D;\PMBWUD;J�WKD;~�LNRUD.\<RUYSWKD[��WKD;JU@QRUW}L|^PJ}L|b;RU]_Yl^9\PD.~�]_�lD;WUT2�¢��R
WUD�L|\PJ�RK@PD5b.Ya^2RUD;^2RKJ�YN�ÚRU@PD%`�D;^P\P]_^Pp&�2MPD;MPD.J��2Ya^BD���YlW¢D�L|b[@<C�LNJKRUD;W�^PY2\PDa�2LN^P\�ioLNJKD;\<Ya^>JUYlC�D
MP`�\oLNRKD�`PWUYl`oLNp2LNRU]_Yl^*JURKW}LNRKD;paT2�N]_R�YaWK\PD;WUJÆWUD[��WKD;JU@QRUW[LN^PJ[LNb;RK]�Yl^PJ�MPJK]_^Pp*L9¤��2¨P¨9	 ¨�� � ��¥ �2¥���?�@PD
WUMP^B^P]_^Pp<�2MPD;MPD&b;Yl^�R[LN]_^PJSL|~�~ÚYlWU\PD.WUD;\�WKD[��WKD;JU@�RKW}L|^PJ}L|b;RU]_Ya^BJS^PYlR�D;^2RU]_WUD;~_TQD;O2D;b;MPRKD;\¢�

3Q¶ ��& ��¶�vN¶2v2y%��R<]�CQ`P~_D;C�D.^�RKJ*C�D.JUJ}L|paDQ\PD;~_]_�aD;WKT�LNR�L�¼®~ìL��lD�YlW���LNJKRUD;W[¼2~�L��aD�^PY2\PD�RU@PWKYaMPpl@�RU@PD
JUMPiBC�]_JUJK]�Yl^�YN�&WUD[��WKD;JU@ RUW}L|^PJ}L|b;RU]_Yl^PJ���ª�CQD;JUJ[LNpaD � ]_J<\PD;~_]_�aD;WKD;\���@PD;^PD.�aD;WQRU@PD�D[¬ÚD;b;RKJ
YN�*RU@BD�WUD;~�L|RUD;\�WKD[��WKD;JU@ RUW[LN^PJ[LNb;RK]�Yl^ LNWKD�C�LN\BD��2]_JU]_iP~_D���YlW � � ��� ��� ��

�2��LNR<RU@BD�¼2~�L��aD�YaW
��LNJKRUD;W[¼2~�L��aDQ^PY2\PDa��?�@PD�zGD;~_]_�aD.WUD;W>WUD�L|\PJ>RU@PD�b;Yl^�RKD;^2RUJ>YN�SRK@PD�WUMP^P^B]�^Bp��2MPD;MPDQ]�^�h��Uh¢©
YaWK\PD;WSLN^B\�JUMBiPC�]_RUJÆD�LNb[@���WU]_RUD&Yl`oD;W[LNRK]�Yl^�RKY9RK@PD � � � �
� � ¤��a¨®¦%���'�2	��l¨ � �a¨9�
�a¥�¤�RKY9MB`o\oL|RUD*LNR
~_D�LNJKR�Ya^PD&JUD.b;Ya^P\�LNWUT�b;Yl`2T��
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 �>�����&�����*�����

H
D;b�LN~_~�RU@oL|RSRU@BD��Ú¤����9�'�����2	��a¨Q`oLNW[LNCQD;RUD;WG\PD[�o^BD;J �U��@PD.^�-*RU@PD>MP`�\oLNRKD;J&RUY�L<`BWU]_C�L|WUT<b;Yl`�T�C<MPJKR
i�D*C<MP~_RU]_b�L|JUR�RKYN�¡L|WU\PJ�RK@PD*^PY2\PD.J�JURUYlWU]_^Pp<]_RUJ�JKD;b;Yl^P\oLNWKT�b;Ya`P]_D;JSL|^P\�RU@PD<¤�¥ £;¤�¥.¦Â§ �9¥�¨9��`oLNW[LNCQD;RUD;W
]_J>\PD[�o^PD.\�i2T�RK@PD4��¤�	 �
�a¥�¤�	�¨���L|^P\ �a¤ �l¥�¤�	�¨���b;YlC�`�Ya^PD.^�RKJ���hBMPWURK@PD;WUCQYaWKDa��LN^³MP`o\�LNRUD�`PWKYa`oL|p�Lï�
RK]�Yl^�JURKW}L|RUD;plT�]_JQ\PD[�o^PD.\ ��@PD.^�RU@PD�`PWUYl`oLNp2LNRU]_Yl^ L|^P\�WUD[� WUD;JK@PC�D;^2R�`oL|W}LNCQD;RUD.WUJ�LNWKD�JKD;R�� ±�D
b;Yl^PJU]_\PD.W�RK@PWUD.D�MP`�\oL|RUD�`PWKYa`oL|p�L|RU]_Ya^�JURKW}L|RUD;pl]�D.J � �l¥�£;¥�¤[¤�¥���� 	�� �9¥���	 ��� ¥���RK@oLNRQ]_J<ioLNJKD;\ Yl^�RU@PD
b;YlC�CQYa^�L|`P`PWUY2LNb[@�MPJKD;\�i2T�D;O2]�JKRU]_^Pp�~�L|�;T�C�LNJKRUD;W*WKD;`P~_]_b�LNRK]_Ya^�JUb[@PD.C�D;J ����Ya]�kaf��U��L|^P\�RU@BD 	�� �
�>¥���	�����¥�� 	�� �>¥���	�����¥*L|^P\ 	�� �>¥���	�����¥�� �=��	 �¢JKRUW}L|RUD;pl]_D;J9��@B]�b[@��5D<`BWUYa`�YaJKDa�<��^�RK@P]_J�JKD;b;RK]�Yl^¢���%D
`PWKD;JUD.^�R�RU@PD;C���]_RK@�WKD;JU`�D;b;R>RUY<YlMPW�L|WUb[@P]_RUD.b;RUMPWKDa�&±�D*b;Yl^PJU]_\PD.WSYa^B~�TQRU@PD � ¤ 	 �'�l¥�¤�	�¨��>b;YaCQ`oYl^PD;^2R
Y|��RU@BD�WKD[��WKD;JU@PCQD;^2R�`oLNW[LNCQD;RUD;W��¢?�@BD;WUD[� YaWUDl�oRK@PD*LN~_paYlWU]_RU@BC�J��5DG`PWUD.JUD;^2RS@BD;WUD9L|WUD
��YaW�L�E���LNJKRUD;WÂ�
E�¼2~�L��aDSb.Ya^2�oplMPW}L|RU]_Ya^��¢?�@PD
�l¤ �a¥�¤ 	 ¨��&b;YlC�`�Ya^PD;^2R%��]_~�~�LN`P`�D�LNW�]_^QRU@PDG��Yl~�~_YN��]_^PpGJUD;b;RK]_Ya^���@PD;^��%D
`PWKD;JUD.^�R>RU@BD<WUD[��WKD;JU@BD;W L|~_paYaWK]_RU@PC��S±�D&��WUJUR�`PWUD;JKD;^2R9RK@PD>\PD[��D;WKWUD;\�LN^P\�]_C�CQD;\P]�L�RUD&`PWKYa`oL|p�LNRK]_Ya^
JKRUW}L|RUD;pl]_D;JSRK@oLNR�D;JKR}L|iP~_]�JK@�RU@PD*i�LNJU]_J%��YlW5YlRU@PD.WSJURKW}L|RUD;pl]�D.J��
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`PWKD;JUD.WU�aD>JUD.WU]�LN~_]_��LNiB]�~_]_R�T2�Ú��R5]_J�]_C�`�YaWKR}L|^�RÆRUY>C�D;^2RU]_Yl^<RU@oL|R�RU@PD*LN~_plYaWU]_RK@PC MPJUD;\�RKY<C�LN^�LNpaD � ]_^
RK@PDS~_Y2b�LN~B\oLNR[LNioL|JUDSJKT2JURUD.C ]_J�YlWURK@PYaplYa^oL|~PRUY*YlMPW�JKRUW}L|RUD;pl]_D;J¡L|^P\<@oL|J�^PY*]_C�`�LNb;R�Ya^>RU@BDS��L�T*RU@PD.T
��MB^Pb;RU]_Yl^¢�>?�@PD<`PWUYl`oLNp2LNRKYaW*LN~_JUYQWUD�L|\PJ*~_Yap�WKD;b;YaWK\PJ&��WKYaC RU@PD<��^P`BMPR*�ÚYap�]_^�RU@PD>J}L|C�D>YaWU\BD;W9LNJ
RK@PD;T>�5D;WKDS��WK]�RKRUD;^<LN^B\<`PWUYl`oLNp2LNRUD.J�RK@PD;C ]_^9JKD;WU]�L|~PYaWK\PD;W���?�@BD���^P`PMPR��ÚYlp&JURUYlWUD;J%~_YapGWUD;b;YlWU\PJ�LN^B\
`�YaJKJU]_iP~_DSJK]�pl^oLN~_J�]_JUJKMPD;\<i2T9RK@PDSJK~�L��aD%WUD;b;D.]��lD;W�� ��LNb[@<~_Yap&WKD;b;YaWK\�JKRUYaWKD;\�]_^<i�YaRK@ �´L|^P\<RU@PDG��^P`PMPR
� Yap�b�L|WUWU]_D;J�RU@PDÆ]�^®��YaWKC�LNRK]_Ya^�^PD;b.D;JUJ[LNWUT�RUY�`�D;W���YlWUC LN^&Ya`�D;W[LNRU]_Yl^¢��RU@oL|RÚ]�J�RU@PD���Yl~_~�YN��]_^Pp%LNRURKWU]_iPMPRKD;J
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�>¥;¦��2��� ��]_J�RK@PD�RKW}LN^BJ}LNb.RU]_Ya^�� JQb;YaCQC�]_RUC>D;^2R*RU]_CQDa��?�@PD�C�LNJKRUD;WQ]_\PD;^2RU]«�ob�L|RU]_Ya^�� �­¤�	�� �a¤���� 	��l�
]_\PD;^2RK]���D;JSRK@PD*`PWK]�C�LNWKT<b;Ya`2T % RK@oLNRG]�J�MB`o\oL|RUD;\�LNRSRK@PD*C�LNJURKD;W�^PY2\PDa�%?�MP`P~_D;J&LNWKD�]_\PD.^�RK]«�oD;\�i2T
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~_Y2Ya`¢����L|b}@QRU]_C�D�L�~�Y2Yl`9]_J%D;O2D;b;MPRKD;\¢�oL�RU]_C�D��aL|~�MBD�]�JÆWUD�L|\<��WKYaC6��¦��2�a¤���LN^B\�MPJKD;\�RKY9JKD;R¡L�b;~_Y�b[°Ú�
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Thread DatagSock.

Network

Network

Messages Messages

h�]_paMBWUD�)P� n � �SD.R��5YlWU°��7Y�\BMP~_D ,%~�L|JUJSLN^B\7hBMP^Pb.RU]_Ya^oL|~­�7Y�\BD;~

±�@BD;^PD;�lD;W�RU@PD&b;~_Y2b[°<RU]_C�D.J�YaMPR��a]_R%]_^P\P]_b�LNRKD;J%RU@oL|R5]_R%]�JÆRU]_C�D�RKY9`PWKYa`oL|p�L|RUD�L�WUD[��WKD;JU@�RUW}L|^PJ}L|b;RU]_Yl^
CQD;JUJ[LNpaDl� ��L|b[@<`PWUYl`oLNp2LNRUD.\<C�D;JKJ}LNplD�� �u�û�Xb�LNWKWU]_D;J%RU@PD�WKD;~_D;�aLN^2R�\oLNR[L&JUMBb}@�L|J�� � � ��
 �

�
� ��� ��� ���

L|^P\�RU@PD&\PD;JKb;WU]_`PRK]_Ya^�Y|��RU@BD�~_]_JUR�Y|��Yl`oD;W[LNRK]�Yl^PJ�RU@�LNR�b;YlC�`�YaJUD.JSL*WKD[��WUD.JU@�RKW}LN^BJ}LNb.RU]_Ya^¢�Æ?�@P]_J5\�LNR}L
]_J�b;Yl^Pb�L|RUD;^oL|RUD;\�]_^<L&JURKWU]_^Pp9L|^P\<D;^Pb�L|`PJUMB~ìL|RUD;\Q]_^PJU]_\PDSL&CQD;JUJ[LNplDa�a��@B]�b[@>]_J���WU]_RURKD;^�]_^2RUY*L&JKY2b}°lD;R
RKYN�¡L|WU\PJ�RK@PD*^PD;R��%YaWK°�CQY�\BMP~_Da�

� Yap�C�Yl^P]_RUYlWU]_^Pp�L|^P\�C�D;JKJ}LNplD<`PWUYl`oLNp2LNRK]�Yl^���]_RK@P]_^j��L|J
�
��C�C ]_J*]_C�`P~_D;CQD;^2RUD;\�MBJU]_^Pp�R��5Y

^PD.JURUD.\�~_Y�Yl`PJ�����^³RU@PD�]_^2RUD;WK^oLN~%~_Y�Yl`¢��L��aLN~_MPD<YN�
���Æ¤ 	 ��¥�]�J>WUD�LN\�RKY�\BD;RUD;WKC�]_^PDQ��@PD;^�RU@PDQ^PD;O2R
��WK]�RKD�Y2b;b;MBWUJ�����^�RK@PD<D;O2RUD;WK^oLN~�~_Y2Ya`���L��aL|~_MPD9Y|� ��¦��2�a¤�� ]�J�WUD�L|\�RUY�\PD;RUD.WUC�]_^PD<��@BD;^�RK@PD<^PD;O2R
MP`�\oL|RUD>RUW}L|^PJ}L|b;RU]_Yl^�Y2b;b;MPWKJ�� ��L|b}@�RU]_CQD�L<~_Y2Ya`�]_JSD.O�D.b;MPRUD.\¢��LsRU]_C�DG�aLN~_MPD*]_JGWUD�L|\�LN^P\�MPJUD;\�RUY
JKD;R LQb;~_Y2b[°��aLN~_MPDl�9± @PD;^PD;�lD;W*RK@PD<b;~_Y2b}°�RU]_CQD;JSYlMPR���]_R�]_^P\B]�b�LNRUD.J�RK@oLNR�]�R&]_J&RU]_C�D�RUY�`PWUYl`oLNp2LNRKD
L|^�Ya`�D;W[LNRU]_Yl^¢����LNb[@Q`PWUYl`oLNp2LNRUD.\�C�D.JUJ}L|paDGb�LNWKWU]_D;J�RU@BD�WKD;~_D;�aLN^2R%\oLNR[L&JUMBb}@�L|J � � � ��

�

�
� ��� ��� ���

L|^P\�RU@PD<\BD;JUb;WK]_`PRU]_Ya^³YN��RU@PD<D.O�D.b;MPRUD.\�Yl`oD.W}LNRK]_Ya^¢�<?�@B]�J�\oLNR[L�]_J�b.Ya^Pb�L|RUD;^�LNRUD.\�]_^�LQJURUWK]_^Pp�LN^B\
D;^Bb�LN`PJKMP~�LNRKD;\�]_^PJU]_\PD*L>CQD;JUJ[LNpaDl�2��@P]_b}@�]_J%��WU]_RURKD;^�]_^2RUY<L*JKY�b[°lD;RSRKYN�¡L|WU\PJ�RK@PD&^PD;R��%YaWU°QC�Y2\PMP~_Da�

��������� � 	 �	� � ��� � ��������	

?�@PD �SD.R��5YlWU°*CQY�\BMP~_D¡� JUD;DSh�]_paMBWUD )B� n2�Ú]_J¢]_CQ`P~_D;C�D;^2RKD;\S��]_RU@B]�^�RU@PD �*¥
��� �a¤ ��b.~ìL|JUJ���@P]_b[@9]_^P@BD;WU]_RUJ
��WKYaCci�YaRK@�?�@PWUD�L|\�LN^P\�z�L|R}L|paW}L|C�¼2Y2b[°aD.R�b;~�LNJKJUD;J���?�@PD �SD;R��%YaWK°�b;~�LNJKJ�]_C�`P~_D;CQD;^2RUJ�RU@PD&WKD�LN\P]_^Pp
Y|�­CQD;JUJ[LNpaD.J�RK@oLNR��%D;WUD�`BWUYa`�LNp�L|RUD;\>i2T*D�L|b}@���LNJURKD;W�`PWKY2b;D;JUJ��5��D.JUJ}L|paD;J%LNWUD�WKD�LN\<]_^9h ,�h�¼�� h¢]_WKJUR
,%YlC�D*h�]�WKJUR&¼2D;WU�lD;\o�
YaWU\BD;W���?�@BD*JU]_�;D*Y|��D�LNb[@�CQD;JUJ[LNpaD�]�J�MBJUD;\�RKY�b�L|~_b;MP~�LNRKD�RK@PD>^PD;R��%YaWU°Q\PD;~�L�T
]_^2RUWKY�\BMPb;D;\�RKY9`BWUYa`�LNp�L|RUD&L*CQD;JUJ[LNpaDl��ª���RKD;WU��LNWK\PJ���L*b;~_Y2b[°<]_J�JUD;R���]_RU@QRU@PD&^PD.R��5YlWU°�\BD;~�L�T<�aLN~_MPD
L|^P\���@PD.^PD;�aD.W�RU@PDGb;~_Y�b[°<RK]�CQD�D;O2`P]_WUD;J��2RU@PD&CQD;JUJ[LNpaD�]_J%��WU]_RURKD;^�]_^<WKD;b;D;`PRK]_Ya^�YaWK\PD;W�]_^2RUY9L&JKY2b}°lD;R
RKYN�¡L|WU\PJ�RK@PD*JU~�L��lDSC�Y2\PMB~�Dl�
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?�@PD&JK~ìL��lDSCQY�\BMP~_D�]�J%]_C�`P~_D;CQD;^2RUD;\>��]_RU@P]_^QRU@PWKD;D&JUMPi2��C�Y2\PMB~�D.J5��@P]_b[@�]_CQ`P~_D;C�D;^2RKJ�D�LNb[@�Ya^PDGRU@PD
��¥ �[¥
	���¥�¤[� ��¥�£.¤�¥;¦U§P¥�¤[� �*¥�� 	 ��¥�¤�¥�¤%b;YlC�`�Ya^PD.^�RKJ��%��^�L|\P\P]_RU]_Ya^��2RU@PD�� �2¥�¤���JUMPi®�ûCQY�\BMP~_DS]_C�`P~_D;CQD;^2RUJ
�2MPD;WKT�LNb;RK]��2]_RU]_D;J�����^�RK@PD&��Yl~�~_YN��]_^Pp��N�5D&`PWKD;JUD.^�RGD�LNb[@�JKMPi2��C�Y2\PMP~_Da�

�s¶®x|¶1&���¶2v
?�@PD�H
D;b;D;]_�lD;W*JUMBi2�ûCQY2\PMP~_D*]_J*]_C�`P~_D;C<D.^�RKD;\�LNJ9LQb;~�L|JUJ*��@P]_b[@�]�^B@PD;WU]_RKJS� WUYaC ioYlRU@�?�@PWUD�LN\�LN^B\
z&LNR[LNplW}LNC�¼2Y2b[°aD;R�b;~�LNJKJUD;J*� JUD;D&h�]�plMPWUD )P�+)a�.�Ú��R%]�CQ`P~_D;C�D.^�RKJ¢RK@PDSWKD�LN\P]_^Pp�YN�¢C�D.JUJ}L|paD;JÆ`PWUYl`oLNp2LNRUD.\
i2T�RU@PD>^PD;R��%YaWK°�C�Y2\PMB~�Dl�S��D;JKJ}LNplD;J9L|WUD*WKD�LN\���WUYlC L<JKY�b[°lD;R&]�^�h ,�h�¼�YaWK\PD;W��&��^�LN\P\B]�RK]_Ya^¢�BRU@PD
H
D;b;D;]_�aD.W�b;~�LNJKJ<]_C�`P~_D;C<D;^2RKJ�L|~_~�RU@PD�C�D.RU@PY2\PJ>^PD;b;D.JUJ}L|WUT�RUY�WUD�LN\¢�%]_^PJUD.WUR�LN^B\�\PD;~_D;RKD�C�D.JUJ}L|paD;J
��WKYaC RU@PD<`�D;^P\P]_^Pp��2MPD;MBD;J�����LNb[@�RU]_C�D>L�CQD;JUJ[LNplD9]_J&WUD�L|\���WUYlC RK@PD9JKY2b}°lD;R���]_R&]_J&��WU]_RURKD;^�]_^�RKY
RK@PD�b;YlWUWUD.b;R�`�D;^P\P]_^Pp��2MPD;MPDl� ��LNb[@�`oD.^P\P]_^Pp��2MPD;MPD�]_J<]_C�`P~_D;CQD;^2RUD;\�MPJK]�^BpjL�WKD;~�LNRU]_Yl^oLN~%R}L|iP~_D
Y|��RU@BD�MB^P\PD;WK~�T2]_^Pp�\oLNR[LNioL|JUD�JUT2JKRUD;C�� �GD;^Pb;Da�
RU@PD�WUD.b;D;]_�aD;WQb;~�LNJKJ<MPJUD;J �2z " ,¯RUY�C�L|^oLNplD<RU@PD
\oL|R}L|ioLNJKDa� �ÆLNb[@�RUMP`B~�D<Y|�
L7`oD;^B\P]_^Pp���MBD;MPD�R[LNiP~_D<JKRUYaWKD;J>WUD;~_D;�aL|^�R&]_^2��YlWUC�LNRU]_Yl^�RK@oLNR�\PD;JUb.WU]_ioD.J
L|^�Ya`�D;W[LNRU]_Yl^�YaW<L�JUD;�2MPD.^Pb;D�Y|�SYa`�D;W}L|RU]_Ya^PJ���?�@PDQJUb[@PD;C�L�Y|��L�`�D;^P\P]_^Pp��2MPD;MPDQR}LNiB~�DQ@oLNJ�RU@PD
��Yl~_~�YN��]_^Pp>LNRURKWU]_iPMPRKD;J �
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?�@BD'��� �¯b;YlWUWUD.JU`�Ya^P\PJGRUY>MP`�\oLNRKDSRUW[LN^PJ[LNb;RK]_Ya^ � � J%]_\PD;^2RU]«�ob�L|RU]_Ya^<��@B]�b[@Qb;YaWKWUD;JK`oYl^P\PJSRKY � � �
¦��2�a¤�� ��	��>¥��aLN~_MPD�LN^B\�� � � ]�J�RK@PD�Ya`�D;W}L|RU]_Ya^>]_\PD;^2RU]«�ob�LNRU]_Yl^9��@P]_b[@>b;YaWKWUD;JK`oYl^P\PJ%RUY*RK@PD�RU]_C�DÆ�aLN~_MPD
L|R5��@P]_b[@�L|^�Yl`oD;W[LNRK]�Yl^<�¡L|J5D.O�D.b;MPRUD.\�LNR%]_RUJ%C�LNJKRUD;WÆ^PY2\PDa� �
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± @PD;^ � �
�

� � � 
*WKD[��D;WKJ&RUY�L�� � ��� ���&Ya`�D;W}L|RU]_Ya^¢�2RK@PD�� � �"�aLN~_MPDG]�J�MBJUD;\�RKY<JURKYaWUD � � J�RK]_C�D;JÂ�
R[LNC�`��aLN~_MPDa�>?�@PD<YlWU\PD;W�YN�5RK@PD<D;~_D;C�D.^�RKJ&YN�	� 
 � � 
 ��� 


�
� ��b;YlWUWKD;JU`�Ya^P\BJ9RKY�RK@PD<JUD.WU]�LN~�YlWU\PD.W*]_^

��@P]_b[@���WU]_RUD.J��5D;WKD&`oD;WÂ��YaWKC�D;\�LNR%RU@PD&C�LNJURKD;W���?�@PD&b[@PYa]_b;D&RKY9MPJKD&R}LNiB~�D.J�RUY>]�CQ`P~_D;C�D.^�R�`�D;^P\P]_^Pp
�2MPD;MBD;JS]_J�]_^�LNb;b;YlWU\oL|^Pb;D*��]_RK@�RU@BD*RUW[LN^PJ[LNb;RK]�Yl^�C�Ya^B]�RKYaWK]�^Bp�JKYa~_MPRK]�Yl^PJ�`PWKD;JUD;^2RKD;\�]_^ � :�HSkae��U�

± ]�RK@;	 � �>¥���	�����¥Æ`PWUYl`oLNp2LNRU]_Yl^¢�NC�D.JUJ}L|paD;J%YaWK]_pa]_^oLNRKD;\���WUYlC L�b;YaCQC�Ya^&MP`�\oL|RUDSRKW}L|^PJ}L|b;RU]_Ya^ �
L|WUDSD�LNJU]_~_T<]_\PD;^2RU]«�oD.\<ioD;b�LNMPJKD*RU@PD.T�LN~_~P@oL��lDSRU@BDSJ}L|C�D�RKW}LN^BJ}LNb.RU]_Ya^Q]�\BD;^2RU]«�oD;W%�aLN~_MPDa����^�L|\P\P]_RU]_Yl^¢�
RK@PD �

 � � 
 ��� 


�
� ����]_~_~5LN~_��L�T2J*b;Ya^2R[LN]_^jL�JU]_^Ppl~_D<Ya`�D;W}L|RU]_Ya^�RK@oLNR*C�L�T�i�D�L ��������
l� � � ��� ���<YaW

� � � � ����h�]_^oLN~_~_T2��D.�aD;^Q]��¢RK@PDS`�D;^P\B]�^Bp9�2MPD;MBDS]_J�]_C�`P~_D;CQD;^2RUD;\<LNJ%L&WUD;~�L|RU]_Ya^oL|~oR[LNiP~_Da�l]_R�]_J5C�LN^oL|paD;\
L|J�L��2MPD.MPD5i�D;b�L|MPJUD%RU@BD �

 � 
#� ��b;YaCQC�L|^P\�]_J¢MPJKD;\9RKY�JUD;~_D;b.R�RU@PDÆ^PD;O2R�C�D;JKJ}LNplD���]�RK@*C�]_^P]_C>MP^ ��� �
�aL|~�MBD5��@PD.^9MPJK]_^Pp �a¥ £;¥�¤[¤�¥���`PWKYa`oL|p�L|RU]_Ya^*YlW�C�]_^P]_C9MB^�� � ����@BD;^9MBJU]_^Pp
	�� �9¥���	 ��� ¥�`PWUYl`oLNp2LNRU]_Yl^¢�
¼2]_^Pb.D�C�D.JUJ}L|paD;J*L|WUD<`PWKYa`oL|p�LNRKD;\�MPJK]�^Bp7L7WUD;~_]�LNiP~_D<h��Uh¢©¯iPWUY2LN\Pb�L|JUR*`BWUYaRKY2b;Ya~���]�R&]_J&paMoL|W}L|^�RKD;D;\
RK@oLNR%C�D;JKJ}L|paD;J���]_RK@�D�L|WU~_]_D;W ��� �¯YaW�� � � �aL|~_MPD;J5L|WUDS^BYaR%]�^<RK@PD;]_W%�¡L�T*RKY9i�DSWKD;b;D;]_�lD;\���@PD;^PD;�lD;W
L>JKD;~_D;b;RSb.YaC�C�LN^P\>]_J�]_JUJUMBD;\¢�
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Thread DatagSock.
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h¢]_plMPWUD�)P�+) ��H
D;b;D;]_�aD.W�¼2MPi®�Â��Y2\PMB~�D�,%~�LNJKJSLN^P\�hPMB^Pb;RU]_Yl^oLN~¢��Y2\PD.~

�s¶ �UvN¶Pt���¶�v

h�]_paMPWKD;)B� fQJK@PYN��J9RK@PD�JKD;R>YN�Sb;~�LNJKJUD;J<MBJUD;\³RUY�]_C�`B~�D.C�D;^2R�H
D[��WKD;JU@PD.W<JUMPi2��C�Y2\PMB~�Dl��?�@PD�H�D[� WUD[�
JK@PD;W�b;~�LNJKJ�]_^P@PD;WK]_R}LNRKD;J<� WUYaC RU@BD�?�@PWUD�LN\�b;~�LNJKJ�LN^B\�]_^��lYa°lD;J9RK@PWUD.D�YlRU@PD;WQb;~�LNJKJUD;J�� �*¥ £ � � � �9�
��� � � � � � LN^B\ � � � ������	��¢� JUD;D&h¢]_plMPWUD )B� gl�;����LNb[@<b;~�L|JUJ%]�CQ`P~_D;C<D;^2RUJ�RU@PDGJUb[@PD;\BMP~_D;WSLN~_paYlWU]_RU@BC
��YlWSRK@PD �a¥ £;¥�¤[¤�¥�� � 	�� �>¥���	�����¥�� 	�� �9¥���	 ��� ¥ � 	�� �9¥���	���� ¥SLN^B\ 	 � �>¥���	�����¥�� �=��	���JKRUW}L|RUD;pl]_D;J��ÚWKD;JU`�D;b[�
RK]��lD;~_T�� ��LNb[@�Yl^PD*YN�%RU@PD;JKD9b.~ìL|JUJKD;J*MPJKD;J���z " , RKY�C�LN^oL|paD&RU@PD�MP^P\PD;WK~_T�]_^PpQ\oLNR[LNioL|JUD*JKT2JURUD.C RUY
WKD�LN\�L|^P\�\BD;~_D;RUD*RKMP`P~_D;J
��WUYlCcRU@PD&`�D;^P\P]_^Pp<�2MPD.MPD;JSR[LNiP~_D;J��

± ]�RK@P]_^9RK@PD�zGD[�
�
��CQC�b;~�L|JUJ��lRU@BDSJUD.~�D.b;RU]_Ya^QYN�¢RK@PDS^PD.O�R%C�D.JUJ}L|paD�RKY9i�DSRKWUD�L|RUD;\Q]�JÆ\PYa^PDGMPJU]_^Pp

RK@PD<JUD;~_D;b.R9b;YlC�C�LN^P\QYN�aD;W*RK@PD>MP^P]_Ya^�YN��RU@PD<JKD;RUJ�YN��`oD;^B\P]_^Pp���MBD;MPD;J���±�@BD;^PD;�lD;W9LQ^PD;� RUMB`P~_D
� YaW % �S�X]�JÆJUD;~_D;b;RKD;\Q��WUYlC�RK@PDS@PD�LN\�Y|� L�`oD;^B\P]_^Pp*�2MPD;MPDl�2RU@PDGJUb[@PD;\PMB~�]_^Pp�`PWUY2b;D;\BMPWUD&]_J¡L|b;RU]_�aL|RUD;\¢�
?�@PD�JKb[@PD;\PMP~_]_^Pp&YN� % �³]_J�]_CQ`P~_D;C�D;^2RKD;\*LNJ���Ya~_~_YN��J���� � % ��]�J�RK@PD�C�YlJUR¢WKD;b;D;^2R�WKD[��WKD;JU@QRUW}L|^PJ}L|b;RU]_Yl^
]�� Da�l]�RKJ � � � � � �¡RK]�CQD5�aL|~_MPD5]_J%RU@PD�D�LNWU~_]_D;JKR5Yl^PDSb;YlC�`oL|WUD;\>RUY�RU@PD�� � ��� ����RU]_C�D%�aLN~_MPD�Y|� L|~_~PYaRK@PD;W
MP^BJUb[@PD;\PMB~�D.\�WKD[��WKD;JU@�RUW[LN^PJ[LNb;RK]_Ya^PJ���RU@PDQRU]_C�D;W&]_J>JUD;R���YaW % � ��]_RU@�� � � �aLN~_MPDa��YaRK@PD;WU��]_JKD % �
��LN]_RUJ�RKY<ioD�JUb[@PD;\PMB~�D.\¢�%±�D�JK@PYN� @PYN� � � �Q]_J�b;YaCQ`PMPRKD;\�]�^�RK@PD&��Yl~�~_YN��]_^Pp&JUD.b;RU]_Ya^��5± @PD;^PD;�lD;W
RK@PD�RK]_C�D;W<D;O2`P]_WKD;JQ��YaW % �*��RK@PD�RKMP`P~_D�RK@oLNRQ\PD;JUb.WU]_ioD.J�RU@PD�JUD;�2MPD;^Bb;D�YN�9Yl`oD.W}LNRK]_Ya^PJQYN� % ��]�J
]_^PJKD;WURKD;\�]�^2RKY�RK@PD�WUMB^P^P]_^Pp*�2MPD;MBDSR}L|iP~_DSLN^P\>\PD;~_D;RKD;\<� WUYaC ]_RUJ�`�D;^P\P]_^Pp���MBD;MPDSR[LNiP~_Da��¼2]_C�]_~�LNWK~_TSRUY
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� � �>]_J�b�L|~�b.MP~�LNRUD.\9MPJK]_^Pp&RU@PDSL��lD;W}L|paD�RU]_CQD�JU`�D;^2R5RKY&`PWUYl`oLNp2LNRUD�LGJU@PYlWUR�RKW}L|^PJ}L|b;RU]_Ya^�� ����� � � � � �}�;�
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 1 Master - Long Transaction Ratio

deferred-immediate
immediate-immediate

immediate-wait
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2 Master - Long Transaction Ratio

deferred-immediate
immediate-immediate

immediate-wait
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±�D�`�D;W�� YaWUCQD;\³��YaMBW�D;O2`�D;WU]_C�D.^�R[LNRK]�Yl^PJ<RU@�LNR�WKD;�aD�LN~&RU@PD�]�CQ`PWUYN�lD;C�D.^�RKJ9Y|�*RU@PD 	 � �>¥���	�����¥
MP`�\oL|RUDS`BWUYa`�LNp�L|RU]_Ya^>JURKW}L|RUD;pl]�D.J�b;YaCQ`oLNWKD;\<RUY*RK@PD �l¥�£.¥�¤[¤�¥��SJKRUW[LNRUD.paT2��?�@PDS`PWK]_^Pb;]_`P~_D�YN�¢YlMPW�D;O2`�D[�
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i2T��aLNWUT2]_^Pp�RU@BD<RUW}L|^PJ}L|b;RU]_Yl^�LNWUWK]_�aLN~�W[LNRUD.J L|^P\�b[@PD.b}°�RK@PD�]_CQ`oLNb;RKJSYl^�RU@PD<\PD.paWUD.D�Y|�5� WUD;JK@P^PD;JKJ
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