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G7HJILK"MON,M1PQMSRTHVUWYXHZN XHJ[ XH]\_^L`_P�aLHZbdc1eL^fHZ^hg1eLHi[LHJRkjl`nmhILR XHQmhHQ^&N W No`nMS^�[Lehp"q1p"NEUHQmhH
[LHr\_P�as`nHQK"p�K XHZI W KtN,`npuCvwcyxCz{H|PQMS^sPQHQI9NY} XHQ^ XHQK W RV[LH�~���G��5�i�]�������Y���,�+���o�O�9�,�
���O�����JHZp"NdRTH>m�HZmfH>�$eLH�PZHQRTeL`�[�j�es^ W ILI/HQR�[�jleL^LHVILKoM1P XHZ[LeLKoHVRnM1P W RTHO�Lm W `TpiPZHQRTRnH]�5PQ`
pQjlH]  XHQPZesN,H¡p"eLK¢eL^LH W esNoKoH£m W P�aL`n^LH¤xJz{H|IsKo`n^sPQ`nI/HYHQptN¥[sMS^LP£[LH|I W pop"HQK8[LHQp8I W �
K W mUHZNoKoHQp�H]N�[LHJK XHQPZeLI XHZKoHQK�eL^LH�g W RTHQeLKw[sHiK"HZNoMSeLKQ�¤g9` W eL^fK XHQp"H W e W gSHQPiRnH7ILKoMONoM9PZMSRnH
¦¨§ ~>� UW es^LH>ILKoM1P XHZ[LeLKoH>MSe¢©ªMS^LP]N,`TMS^¢[L`nptN W ^&N,H¤x

z W [sHQm W ^L[LHi[�j W ILI/HQR/[�j�es^LHdILK"M9P XHQ[LeLK"HC[L`Tp"N W ^&N,HiHQp"N7ILKo`TpoH�HQ^�PZMSmhIsN,H�I W K�eL^
ILKoMS}OK W mhmfH�[ XHZmfMS^Y�$eL`«N,MSesKo^LH¬p"eLKdR W m W P�aL`n^sH¬poeLKCR W �$eLHZRnRnH�[LMS`NCpZj�H<  XHQPQe9N,HQK>R W
ILKoM1P XHZ[LeLKoH¤x

z{H>ILKoM¤N,M1PQMSRTH¨~���G®HQp"Ni`T^L[ XHQI/HQ^s[ W ^&N
¯ [LHQpiILK"MON,M1PQMSRTHQp�p"MSeLpt�° W PQHZ^&N,piesN,`TRn`np XHQp�I/MSeLK�R±j XHZP�a W ^L}OH�[sHQpiI W K W mUH]N,KoHZp
¯ [Le8p"q1p"NEUHQmhHV[�jlH] 9ILRTMS`TN W N,`TMS^²esNo`nRn`Tp XH

§ W ^Lp³p"MS^´esN,`TRn`Tp W No`nMS^µpoMOeLp¢¶�^L`· y��RTH¥ILK"MON,M1PQMSRTHp"MSeLp¸�T° W PZHQ^&N¢HQptN¢¶ § �¹IyMOeLK�R W
m W °"HZeLKoH>I W K"N,`TH¨[LHQp W IsILRn`TP W No`nMS^Lp¨��I W K�H< 9HQmhILRnH�uCvwcL�7HZNiILRTeLpJK W K"HQmhHQ^&NJºiG�� x

z{H>ILKo`T^LPQ`TIyHC} XHQ^ XHZK W R{[seILK"MON,M1PQMORnH>~i��G®HQptN�mhMS^&N,K XH¨[ W ^LpJR W \L}SeLKoH�»Sx

¼ ½¡¾¨¿ÁÀhÂ�Ã¬ÄYÅ�¾d¿�ÆQÇQÀhÄ�¾¨¿ÈÅYÉ ÊYÂ�ËÍÌ�Ë¢ÎiËhÆQ¾

z{H>ILKoM¤N,M1PQMSRTHd[LMS`N�IyHZKomhHZN"N,KoH>ILK"`n^LPZ`nI W RnHQmhHQ^&N
¯ W e£poHZK"gSHZeLKQ��[�jlHQ^sKoHQ}O`np"NoKoHZK�R W ILKoM1P XHZ[LeLK"Hf~i��GÏI/MSeLK¨�$e�jlHQRTRnHÍpoMO`TN¨ÐOg1`Tpo`nÑsRnHQÐ
[LHQpiPQRT`nHZ^$Nop

¯ W e9 ¢PZRn`THQ^&N,pZ�_[�j W ILIyHZRnHZK�R W ILK"M9P XHQ[LeLK"H�~i��G

Ò�ÓtÒ Ô&Õ¨Ö«×7Ø_Ù�Ú>Û{Ü�ØLÙtÝ�×ÞÕ¨Ö«ßáàdâ_ÝJÛhãÖ«Õ>ädâ_Ö�ß
z{HQp�ILKoM1P XHZ[LeLKoHZp¬poMO^$N¬KoHQ}OKoMSeLI XHQHQp�HQ^åILK"MS}SK W mfmhH��±æÈ»³poHZK"g1`nPZH³poI XHQPQ`\_�$eLH+�<x

� MSeLKY`T[LHQ^&No`T\_HZK¥RnHZp¥[L`ç XHZKoHZ^$NoHQp�gOHQKop"`nMS^spY[�j�es^èILKoMS}OK W mhmfH|HZN�RnHQp¥ILKoM1P XHZ[LeLKoHZp

»



Programme 
Client

Appel de fonction
distante

Prise en compte de la demande
(processus demon)

Reveil du 
serveur

service
Execution du 

Machine A Machine B

Message d’appel

Message de reponse

Poursuite de l’execution

������� » ¯ ��K"`n^LPZ`nI/H¨} XHQ^ XHQK W R{[LeIsKoMONoM9PZMSRnH>~i��G

�1e j�HZRnRnHZpJPQMS^&N,`THQ^L^sHQ^&NCMO^8e9N,`nRT`np"Hd[LHQpi^$eLm XHQKoMOpQx

� `n^Lp"`k�sI/MSeLKJ`T[LHQ^&N,`\_HQK�es^LH>ILKoM1P XHZ[LeLKoH�[L`Tp"N W ^$NoHO�L`TR © W esNJIsK XHQPZ`np"HQK	�
¯ RnH¨^$eLm XHQK"Mf[LH>ILK"MS}SK W mfmhH
¯ RnH¨^$eLm XHQK"Mf[LH>R W gSHQK"po`TMS^[seILK"MS}SK W mfmhH
¯ RnH¨^$eLm XHQK"Mf[LH>ILK"M9P XHQ[LesKoH>[ W ^LpiRnHCILKoMS}OK W mhmfH
¶i^å[ XHQmhMS^¡p"eLK¬R W m W P�aL`n^LHfpoHZK"gSHZeLK�poH³P�a W Ko}SH�[LH³ILK"HQ^L[LK"H²^LH³PZMSmfI9N,H�es^LH

[LHQm W ^L[LH>[LH>ILK"M9P XHQ[LesKoH W `n^Lp"`�`n[sHQ^&N,`\ XHQH¤x

Ò�Ó�
 ��Ö�ß ×Jä� ãÖ«â_Ý�ßáÕ¨ÖÏàdâ_Ý���â_Ü��¹Ö«ß
G7MSmhmhH¨IyMSesK�RnHQpJ^$eLm XHQK"MSpJ[LH>IyMSKtN,pJPQMOKoKoHZpoI/MS^L[ W ^$NÍUW [LHQpJp"HQK"g1`TPQHQpC¶ § � MSe

ºiG�� � PZHQKtN W `T^LHQpJg W RnHZeLKopipoMS^&NCK XHQp"HQKtg XHZHQpZx{z{H�N W ÑLRnH W e�»�[LMS^s^LHQ^&N¨RTHQpi}SKoMSesIyHZp�[LHZp
g W RnHQesKopJesN,`TRn`Tp W ÑLRTHQp�HZNiK XHZpoHQKtg XHQHQpZx

�



� ^&N,HZK"g W RTRnH¨aLH<  W [ XHQPZ`nm W R � ^&NoHQK"g W RTRnH¨[ XHZPQ`Tm W R ¶�p W }SH
��������������������� xx ���
	����������������� ��� xx��9» ��� ��»  K XHQp"HQK"g XH
��������������������� xx ���������������������� � �1» ��� xxT»��d�,»  ^LMO^8K XHQp"HQK"g XH
��������������������� xx ���������������������� � »���xx����d�,»  K XHQp"HQK"g XH
��� � � » ¯ u�eLm XHQK"MSp�[LHZp�ILK"MS}SK W mfmhHQp7[ W ^LpJRnH¨IsKoMONoM9PZMSRnH>~i��G

! ½#""Ç�$ ÊYÆ&%¾'$ ¾dÄ²Ì�ÃVÌwÇQËhÄ ¿�ËhÉY¿)(�ÄYÇ+*

,d^ IyHZesNh[L`nptN,`n^s}SeLHQK�RTHQp XHZN W IyHZpfp"eL`Tg W ^&NoHQphIyMSesKhPZK XHZHQKh[LHQphILKoM1P XHZ[LeLK"HQp�[s`npt�
N W ^&N,HZp �

»Sx�Rkj XHQPZKo`TNoeLKoH¨[sep"HQK"g1`TPQH�ILKoMSIsKoHQmhHQ^&Ni[L`N
� x�Rkj W PZNo`Tg W No`nMS^³[sep"HQK"g1`TPQH
- x�RkjlHQ^LK"HQ}S`Tp"NoKoHQmhHQ^&NJ[Le8poHZK"g1`nPZH


�ÓtÒ �/.9ãÖ«Û{â3Ù5ØLädâ_ÖÏÕ>ä ß9Ö�â10CÙ¸Û{Ö
2 RnRTH�KoH]g9`THQ^&N>UW£XHQPZKo`TKoHJRnHZp�©ªMS^sPZN,`TMS^Lp�[LHJN,K W `TNoHQmhHQ^&N�[Lefp"HQKtg9`TPQH�ILKoMSIsKoHQmhHQ^&N�[L`TN

HZN�PQHQRTRnHZp�[LH�p XHZKo` W Rn`Tp W No`nMS^³H]NC[sHV[ XHZp XHZKo` W Rn`np W N,`TMS^¢[LHQpi`n^9©ªMSKom W N,`TMS^Lp7NoK W ^spomh`npoHZp�HZ^
esN,`TRn`np W ^&N�RnH¨IsKoMONoM9PZMSRnH ¦d§ ~�x


�Ó�
 �/.ªÜ�Û Ø_Ù30�Ü�ØLÙtÝ�×ÞÕ>äÈßsÖ�â10�ÙtÛ{Ö
z�j W PZNo`Tg W N,`TMS^�[ j�eL^sH�ILKoM1P XHZ[LeLKoHJ[L`Tp"N W ^&N,H�HZp"N�K XH W Rn`Tp XHZH�I W Kwes^hIsKoM1PQHQp"poeLp�[LH�p"HQK¸�

g9`TPQH¤x/G7H¨ILKoM1PQHZpopoesp�PZMSmfm�eL^L`n�$eLH W gOHQP�RnHdIsKoM1PQHQp"poeLpi[LHZm W ^s[LHQeLK�I W K�eL^LH>poM1P54OH]N
[ W ^Lp¬RTHf[sMSm W `n^LH � ^&N,HZKo^LH]N W gSHQP�RnHhILKoMONoM9PZMSRnHh¶ § � MOe�ºiG�� x�¶�^LHhN,HZRnRnHhpoM1P54OH]N
HQp"N W p"poM1PQ` XHZH³UW es^^$eLm XHQK"Mh[sH�I/MSKtNJ[LeIsKoMONoM9PZMSRnH¨PZMSKoK"HQpoI/MS^L[ W ^&NEx

c9`�RTHVPZMS^LPQHZIsN,HZeLKd[Le¥poHQKtg1`nPQHVHQptN¨eL^¥e9N,`nRT`np W N,HZeLKJp"N W ^L[ W K"[�[Le¥ptq1p"NEUHZmfH¤� W RTMSKop
`nR�I/HQesN�mfH]NoN,K"HRTH¢ILKoM1PQHZpopoesp³[LH8poHQKtg1`nPQHHQ^ XHZPQMSe9N,H¥[sHQp W ILIyHZRnp�[LHILKoM1P XHZ[LeLKoHZp
[L`nptN W ^&N,HZp�p"eLKVp W p"M9P54¤HZNEx�c9`�POjlHQptN¬RTHhp"eLI/HQKt�5esN,`TRn`Tp W NoHQeLK¨�$eL`�K XH W Rn`TpoH�PQHhpoHZK"g1`nPZHO�«`nR
IyHZesN W RTMSKop mfH]NoN,K"H�R W poM1P54OH]N�[ j XHZPQMSesNoH�[ W ^sp�eL^ÍHQ^Lp"HQm¬ÑsRnH�[LH7IyMSKtN,pZx&G7HZN�HZ^LpoHZm¬ÑLRTH
HQp"N�poPZKoesN XH�I W K�eL^rILKoM1PQHZpopoesp¬I W KtN,`nPZeLRn`THQK��ªRnH�ILK"M9PZHQpop"eLp7698�:1;�<s�>�1es`�RTeL`k��PZK XHZH�RnH
ILKoM1PQHZpopoespC[LH>poHZK"g1`nPZH>�1e W ^L[¥es^LH>[LHQm W ^L[LH W K"Ko`gSH¨poesKiR W poM1P54OHZN�[�j XHQPZMSesN,H¤x


�Ó>= �/.ªÖ ×dâ_Ö ��Ùtß$ØLâ_Ö ¹Ö«×�Ø´Õ>äÈßsÖ�â10�ÙtÛ{Ö
z�jlHQ^LK"HQ}S`Tp"N,K"HQmhHQ^&N�[Le²p"HQKtg9`TPQHdp"eLK�R W m W P�aL`n^LH�[Le²poHZK"gOHQeLKJHQptN�© W `N7I W K�RnH�ILKoM¤�

PQHQp"poeLp@?BADC�<�EGFD? �$eL`dHQptN¢RneL`·��m�HQmhHes^ p"HQKtg9`TPQH£~i��G I W K"N,`TPQeLRT`nHZKY��IsKoMS}SK W mhmfH

-



	 ��������� H]N�I/MSK"N 	�	�	 x�c1MS^�K)�MSRnH�HQptN¬[�j W p"poM1PQ`nHZK>RnHh^1esm XHZKoM8[LH�I/MSK"N�[LHhR W poM1P54OH]N
[�j XHZPQMSe9N,HYUW es^r^$eLm XHQK"M[LH�p"HQK"g1`TPQHf~���GÏ[sMS^L^ XH¤x � Rw© W esN>ÑL`THQ^|poeLK>�$eLH ?BA C�<�EGFD?
poMS`N W PZNo`T© poeLKJR W m W P�aL`T^LH¨[Le8poHZK"gSHZeLKCI/MSeLK��$eLH�PQH>m XHQP W ^L`np"mfHd©ªMO^LPZNo`nMS^L^sHOx


�Ó � � Ý7×dßsä���ØsÜ�ØLÙtÝ�×ÞÕ¨Ö«ß ßsÖ�â10�ÙtÛ{Ö�ß Ö��CÙ¸ß1ØsÜ�×�Øsß
���
	��� ���������������������

z W Rn`Tp"N,H�[LHQp>poHZK"g1`nPZHQp�[ XH¸°)UW HZ^LKoHZ}S`nptN,K XHZp>poeLK>eL^LH�m W P�aL`T^LH¬HQptN�[ W ^Lp>RnH¬\LP�aL`nHZK
� ; <! � C�?" 1xyz�HZpJ`n^s©ªMSK"m W N,`nMO^Lp7K"HQR W N,`TgOHQp¬UW eL^8poHQKtg1`nPQH>p"MS^&N �

¯ poMS^8^LMSm�M$#hPQ`nHZR
¯ poMS^8^$eLm XHQKoM
¯ eL^LH�Rn`Tp"N,HC[�j W Rn` W p

z W PQMO^LpoeLRN W No`nMS^²[sH�PZH¨\_P�aL`nHZKJIyHZesNV�HZN,K"H>HZçyHQPZNoe XHQHVI W K�RTHQp�©ªMS^LP]N,`TMS^Lp �
%'&'(*)�+$&-,/."02143�57698�1/5:,:.;0/<;=>3;?$@A1�BC+4DFEG%H&I+2J"K�(L6�3!MF@ NH1*,/OQPR0*1�S>T
%'&'(*)�+$&-,/."02143�5U6!8�1/5:,:.;0/<;=>3;VF@A<;1',FBC+4DFEG%H&XWYE�&Z3!V!@[14,HM N\14,HOQP]021^S>T
�1es`«K"HQ^&gSMO`nHQ^&NiR W ptN,KoesPZN,esKoH
%'&'(*)�+$&-,/."02143�5_
+2J`K�( 6$, 3;?*@�1aT bF6dc�Me@ M`fHf/PC0;1Qg�h4Vi.j,eM282,k?l@m@n1o,C.�0o6pb
+2J`K�( 6$6�, ?!gkP:?"N41FNqT bF6sr^PtN/5'1uh;12N-?�gvPk?!N 6$b
WYE�& , 3FV;@A<;1/,GT bF6wc�V4@x1v,]My,C.�07h4Vi.j,eM282,k?l@m@n1 6$bz T

���
	��{� |��9}~��`���
z W PZMSmhm W ^s[LH C�?" �6�: � A�IyHZKomhHZN�[�jlMSÑsN,HZ^L`nK�[LHQp�`n^s©ªMOKom W N,`TMS^Lp�poesK7R W Rn`Tp"N,HJ[LHZp

poHQKtg1`nPQHZp�MOeeL^8poHZK"g1`nPZH>I W K"No`nPZeLRn`THQK�[�jleL^LH>m W P�aL`T^LH>[LMS^L^ XHZHOx
»Sx C�?` �6�: � A��D?��7EGF; l�
6�:1;�� ��RT`np"NoHÍ[LHQpVpoHZK"g1`nPZHQp�HZ^LKoHZ}S`nptN,K XHQp�p"eLK�eL^LH�m W �
P�aL`n^sH

� x C�?` �6�: � A��4�#EGF; 2�
6�:1; ?�C1A$��C�F E�EB;�����;�C!��6�A9:-� � W ILI/HQR$[Le�IsKoMS}SK W mhmfH
¶ § �áp"eLKiR W m W P�aL`n^LH>[LMO^L^ XHQH¤x z{H>ILK"MS}SK W mfmhH¨IyHZesNV�HZNoKoH�[ XHQp"`n}S^ XH�I W KJp"MS^
^$eLm XHZKoMhMSe¢eL^8^LMSm	�$eL`{RTeL`�HQptN W pop"M9PZ` XH>[ W ^LpJRTHd\_P�aL`nHZK � ; <! � C�?" 1x

- x C�?` �6�: � A�� < EGF; 2�
6�:1; ?�C1A$��C�F E�EB;�����;�C!��6�A9:-� �)`n[LHZm IyMOeLK es^�poHZK"g1`nPZH
HQ^8mfM1[LH¨ºiG��«x


�Ó]� ��Ö�ßáÕ>ÙY�´ãÖ�â_Ö«×7ØLß´×¨Ù30�Ö«Ü�än�ÈÕ .�ä�Ø_Ùe�"Ù¸ßsÜ�ØLÙ¸Ý7×
~i��GÏMOçyKoH - PQMSesP�aLHQpV[LHÍ©ªMS^LPZNo`nMS^sp W erIsKoMS}SK W mhmfHZeLKQx z W ILK"HQmh`kUHQK"HÍPQMSesP�aLH

[LHQm W ^L[LH�eL^sHhPZMS^L^ W `npop W ^LPZHf�$e W p"`nmhHQ^&N>^$eLRnRTHÍ[Le|ILKoMONoM9PZMSRnH¤� R W [sHQKo^s`kUHQK"HÍm W ^L`�
ILeLRnH>[LHZpJm XHZP W ^L`TpomhHQp�[LH�Ñ W p�^s`TgSH W e¢N,HQRTpJ�1esH�RTHQpJpoM1P54OH]N,pZx

�



� � ���`���������������l� �3HQRTRnH>ILKoMOIyMSp"HQ^&N¨[LHZp�©ªMS^sPZN,`TMS^Lpi�$eL` ^sH�I/HQesgOHQ^&N>�$e�j W ILIyHZRnHZK
[LHQp¢ILK"MS}SK W mfmhHQpf[ XH¸°)UW H< s`Tp"N W ^&N,pQxiG7H]NoNoH|PZMSeLP�aLH£P W P�aLH£RnH�m W  9`nm�eLm [sH
[ XHZN W `nRTp³UW RkjlesNo`nRn`Tp W NoHQeLKCm W `Tp¨^LHhIyHZKomhHZNVI W p�[LHf[ XHZgSHZRnMSIsIyHZK�[LHh^LMSesgOH W e1 
poHZK"g1`nPZHQpQx

� � ���`������� ~ ���'����	�
�p��~�Q~��2� �EpoHZp�©ªMO^LPZNo`nMS^Lp [LHQm W ^L[LHZ^&N es^�mh`n^s`nm¬eLm´[sH�PQMS^L^ W `np¸�
p W ^sPQH�poeLK{RTHQp{ILK"MON,M1PQMORnHQp ¦¨§ ~rH]N«~���GCx)G7H]NoNoH�PZMSeLP�aLH�I/HQK"mfH]N�[LH�[ XHZgOHQRTMSILI/HQK
[LH>^LMSesgOH W e1 ¥p"HQKtg9`TPQHZpQx

� � ���`�������� ���/�/� �&MS^�RkjlesN,`TRn`np"H7�$e W ^s[�RnHZpwg W RnHZeLKop�I W K�[ XHZ© W esN�[LHZp�©ªMO^LPZNo`nMS^Lp�[sH
R W PZMSeLP�aLHh`n^&N,HZKom XHQ[L` W `nK"H�^LH�p"MS^&NVI W p W [ W IsN XHQHZp W e|p"HQKtg9`TPQH��$eLHhRkjlMS^�gSHZesN
[ XHZgOHQRTMSILI/HQKQx

�«MSeLKdeL^sHÍ`n^&N,K"M9[LesPZN,`TMS^ W eYIsKoMONoM9PZMSRnH�~���GC��R W PQMSesP�aLHÍ`n^&N,HZKom XHQ[L` W `nK"HVHZp"N>R W
ILRneLpJ`T^$N XHQK"HQpop W ^&N,H¤xyuiMSeLpJ^LMSespiI/HQ^sP�aLHQK"MS^LpC[sMS^LP>eL^L`T�1esHQmhHQ^&NipoeLKJPQHZRnRTH]��PZ`kx

� ½¡Ã ÎJËhÉYÎ���¾ ÇEÄ³Ìw¾dÂ $ %¾dÅYÇQÃ¬ÇEÂ�¾

v�`TP�aL`nHZKVUW `n^LPZRneLK"H �
� W E�+�� )������ ,C.�0pbp5H=Q.!1$N������
� W E�+�� )������ ,C.�0pb��;hp,�� �!�

G7H]NoN,HfPQMSesP�aLH�`TmfILR XHQmhHQ^&N,HÍRTHfIsKoMONoM9PZMSRnHh~i��GÏHQ^�pZj W ILILesq W ^&NÍpoeLKVRnH�ILK"MON,M¤�
PQMSRTH£¶ § � xJz W N W `nRnRTH¥[LHZp¢mfHZpop W }SHQp8�$eL`dN,K W ^Lpo`N,HZ^$N8HZp"N8[LMS^LP£RT`nmh`TN XHZHå��\s  XHQH UW
"$#&%('*)(+,)*-/.�0 �]x

=JÓtÒ �21Ý�ØdãÖÏßsÖ�â107Ö«ädâ
3 MS`TPQ`�RTHQp XH]N W I/HQpJ[ W ^spiR W PQK XH W N,`TMS^¢[�jleL^p"HQKtgSHQesK �

4������ �65 
�p���*~7�2�8�2�w���p�:9]�"� ���l~�"���
§ W ^spwRnH�m XHQP W ^L`TpomhH�~i��GC�OeL^LH�©ªMS^LP]N,`TMS^Í[LMS`NwKoHZ}SKoMOeLIyHZKwN,MSesp�poHQp�I W K W m8UHZNoKoHZp

[�j�HZ^&N,K XHZHd[ W ^sp�eL^sH�ptN,KoesPZN,esKoH W \_^�[LHiRnHZp�[ XHQPQM1[LHZK�I W K�eL^sHi©ªMS^sPZN,`TMS^ ¦¨§ ~>x § MS^LPO�
RkjleL^L`n�$eLH�I W K W mUH]N,K"H7[�jlHQ^&N,K XHQH�[sH�R W ©ªMS^LPZNo`nMS^VHQptNweL^ÍI/MS`n^&NoHQeLK«poeLK�PQHZN"N,H�ptN,K"eLPZNoeLKoH¤x
§ H8m8�HQmhHO�«N,MSesphRTHQpÍK XHQpoesRTN W N,p�poMS^&N W çyHQP]N XHQp�[ W ^Lp�eL^LH¢m�HZmfH²ptN,K"eLPZNoeLKoH¤x7c1HQRnMO^
R W ©ªMS^LP]N,`nMO^���PQHZRnRnH<��PZ`�IyHZesN¥�HZN,K"H W RnRTMSe XHQH²ptN W No`n�$eLHZmfHZ^$NhMSe [sq1^ W mh`n�$eLHZmfHZ^$NQx�z{H
poHQesRVI W K W mUHZNoKoH£[LH|poMSKtN,`nH£[LH|PQH]NoNoH|©ªMS^sPZN,`TMS^ HQp"N[LMS^sPreL^ I/MS`n^&N,HZeLK¢[Le N�q1I/H
ÐS} XHQ^ XHQKo`T�$eLHQÐ  l�GF�C<;�poeLKJPZHZNoNoHVptN,K"eLPZNoeLKoH¤x

4�����{� �65 �p�=�2�p�"~�>�!�2��	 �p��� �����/�&��?�~ ���
� R1PQMS^spo`nptN,H>UW HQ^sKoHQ}O`np"NoKoHZK�`n^s[L`Tg1`n[seLHQRTRnHQmhHQ^&N«P�a W PZeL^LH�[sHQpwILK"M9P XHQ[LesKoHQp��1es`9PZMSm��

IyMSp"H�RnH�poHZK"g1`nPZH W eLIsKQUHQp�[Le¬ILK"MS}SK W mfmhH�I W K"No`nPZeLRn`THQK ?BA C�<�EGFD? x&G7HZN�HZ^LKoHZ}S`nptN,KoHZmfHZ^&N
pQjlHZçyHQPZNoeLH�I W K�R W PQMOmfm W ^L[LH �
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���O�"�O����]���������
»Sx�^LM IL} �L^$eLm XHQK"Mf[Le8ILK"MS}SK W mfmhHdM{Ue²HQ^sKoHQ}O`np"NoKoHZKiR W ©ªMS^LP]N,`nMO^
� x�^LM gOHQKop	�_^$eLm XHQKoMh[LH¨gSHZKop"`nMS^
- x�^LM ILK"M9P �L^$eLm XHQK"Mf[sH�IsKoM1P XHQ[seLKoH²UW [LMS^L^LHZK¬UW R W ©ªMS^LPZNo`nMS^
�Lx�©ªMS^LP]N,`nMO^ �_I/MS`T^$NoHQeLK�p"eLKJR W ©ªMS^sPZN,`TMS^¡UW HQ^LK"HQ}S`Tp"N,K"HQK
�9x7 9[LK I W K W m �L©ªMO^LPZNo`nMS^ ¦¨§ ~ [�j�HZ^LPQM1[ W }OH��¤[ XHZPQM1[ W }SH>[LHZp�I W K W m8UHZNoKoHZp
	 x7 9[LK KoHZpoeLRN �L©ªMS^LP]N,`nMO^ ¦d§ ~ [�jlHQ^LPZM9[ W }SH���[ XHQPZM9[ W }SH>[LeK XHQp"eLRTN W N

�i�]�����1�¬�1�>���
E�� �]���k�� �
¯ 2 ^P W pJ[LHVp"eLPQPOUHQp�� �
¯ 2 ^P W pJ[�j�HZKoK"HQeLK�� �,»��ÏHQ^&gOMS`�[�j�es^¥mhHQpop W }SH>[�jlHQK"KoHQesKip"eLK��9<�8�;�C�C
� eYILKoHZmf`THQKCHZ^LKoHZ}S`nptN,K"HQmhHQ^&N¨[�jleL^LH�©ªMO^LPZNo`nMS^��/RnHV^$eLm XHZKoM²[LH�ILKoMS}OK W mhmfH�HQptN

K XHQp"HQKtg XH>p"eLK�R W m W P�as`n^LH�[Le²poHZK"gSHZeLKV��PZHQRnRTH�M{Ue�pQjlH]  XHQPZesN,H ?BADC�<�EGFD?L��H]N�R W ©ªMS^LP]N,`nMO^
� HQp"N�PQK XH XHQH W e9N,MSm W N,`T�$eLHQmhHQ^&Nd��I W K�PQMS^&gOHQ^&N,`TMS^��LR W ILK"M9P XHQ[LeLK"H � ^LHdIsKoHQ^s[LK W I W p
[LH¥I W K W mUHZNoKoHQpfHZNf^LH¥K"HQ^&gSMO`nH¥K"`nHZ^���HQRnRTH¢poHQKtN�°"eLptN,HµUW N,HZp"NoHQK³p"`�eL^ ^$eLm XHZKoM¡[sH
ILKoMS}OK W mhmfHCI W K"No`nPZeLRn`THQK�H< s`Tp"NoH+�]x

�«MSeLK�R±j�`T^Lp"N W ^&NE��RTHp"HQK"g1`TPQH�^�jlHQptN³I W p�HQ^sPQMSK"H�[L`np"IyMO^L`nÑLRTHOx � RJ© W esNfI/MSeLK�PZHQR W
PQK XHZHQKiRnH¨ILK"M9PZHQp"poeLpi[LH>poHZK"g1`nPZHV�$eL`{R±j W P]N,`gSHQK W x

4����� 4 �����2~7?Q�$�l~�"�I� ���/�&�!?�~���
z W poMSRTesN,`TMS^ÍR W ILRTeLp�po`TmfIsRnH�HQptN�[LH�© W `nK"H °"MSeLHQK�RTHJK��MSRTH�[LehILKoM1PQHZpopoesp7[LHJpoHZK"g1`nPZH

I W K�PQHQRTeL`_�$eL` W PZK XH XHCRkjlHQ^sKoHQ}O`np"NoKoHZmfHZ^$N�[LHiPQHipoHZK"g1`nPZHOx § W ^Lp�PQHiILK"MS}SK W mfmhHO� W ILKQUHZp
RkjlHQ^LK"HQ}S`Tp"N,K"HQmhHQ^&NE�_`TR p"e;#�NC[LH¨© W `TKoH W ILIyHZR7UW R W ©ªMS^LP]N,`nMO^ �
��DpW�� NHO�0 ,/V!3 B���DpW � SjT

G7HZNoNoH�©ªMO^LPZNo`nMS^¢K XH W Rn`TpoHdes^LH W NoNoHQ^&N,H�HQ^8RnHZPZN,esKoH>poeLKJR W poM1P54OHZN�[Le8ILKoM1PQHZpop"eLpQx
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4��{���� ����� �F} � 5 �������8�2��� 
�p� �=�2� ��~ �>�'�����l�

¶i^ W IsIyHZR�[LH>ILKoM1P XHZ[LeLK"HV[L`Tp"N W ^&N,H>poH>K XH W Rn`TpoH¨I W K�R W ©ªMS^LP]N,`nMO^ �
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���O�"�O����]���������
»Sx�^LMSm m W P�aL`n^LH �s^LMSm	[LH>R W m W P�aL`T^LH¨M{Ue²poH¨NoKoMSesgOHVR W ©ªMS^LP]N,`nMO^åUW H<  XHZPQesNoHQK
� x�^LM ILK"MS} �L^$eLm XHZKoMh[Le8ILKoMS}OK W mhmfH�UWfW ILIyHZRnHZK
- x�^LM gOHQKop"`nMS^ �_^$eLm XHQKoMh[LH>R W gOHQK"po`nMO^[Le8ILK"MS}SK W mfmhH
�Lx�^LM ILK"M9P �L^$eLm XHQK"Mf[sH�R W ILKoM1P XHZ[LeLK"HV[ W ^LpJRnH¨ILK"MS}SK W mfmhH
�9x7 9[LK I W K W m �L©ªMO^LPZNo`nMS^¢[�jlHQ^LPZM9[ W }SH���[ XHQPZM9[ W }SH ¦¨§ ~ I/MSeLKJRnHZp�I W K W mUH]N,K"HQp
	 x�I W K W m �LI/MS`n^&NoHQeLKJpoesKiR W p"NoKoeLP]N,eLK"HV[LHZpJI W K W mUH]N,KoHZp
� x7 9[LK KoHZpoeLRN �L©ªMS^LP]N,`nMO^8[ j�HZ^LPQM1[ W }SH �¤[ XHZPQM1[ W }SH ¦¨§ ~ IyMSesKiRTH¨K XHZpoeLRN W N
� x�KoHZpoeLRN �sIyMS`T^&N,HQesKip"eLKJR W ptN,KoesPZN,esKoH�[LeK XHQp"eLRTN W N

� W ������� �_�y��� �	�
�_�]� �ZR W ILR W PQHwm XHQmhMS`TKoH�I/MSeLK{R W p"NoKoeLP]N,eLK"H�[LMS`TN��HZN,K"H�K XHZpoHQKtg XHQH
��Ñ3�����/� ����>��� �	�
�_�]���LR W ptN,KoesPZN,esKoH>HQptN W çyHQP]N XHZH

�i�]�����1�¬�1�>���
E�� �]���k�� �
¯ 2 ^P W pJ[LHVp"eLPQPOUHQp�� �
¯ 2 ^P W pJ[�j�HZKoK"HQeLK���æ �
MS^fIyHZesN�K XHQPZeLI XHQK"HQK�[LHZp7H< sIsRn`nP W N,`TMS^Lp�poeLK�RnHZp7HQK"KoHZeLKop�[sH  F����DC�?" �HZ^²[LMS^L^ W ^&N

poMS^8K XHZpoeLRN W NÍUW R W ©ªMS^sPZN,`TMS^ �
��DpW���04gY3`5 .G1�,l,l3`M BC+*D;E`%H&��kE*)�� 0jgv3�5 Nl5$?Q5 N/52?F5�SjT

PQHZN"N,H>©ªMS^LP]N,`nMO^²HQ^&gSMS`THVes^mhHQp"p W }SH>[�jlHQK"KoHZeLKJpoeLK��9<�8�;�C�C3x

4��{���{� ���p�>�l~�"�9��������������� �
G7H]NoN,Hh©ªMS^LP]N,`nMO^�}LUHZKoHheL^¡KoHZ^&gSMS` W esN,MOm W No`n�$eLH�[LHZp�I W �$eLH]N,pÍ¶ § � N,MSe9N,HQpVRnHZp

�fpoHZPQMS^L[sHQp¨HQ^YP W pC[sH¬^LMS^�K XHQI/MS^Lp"H¬[LH�R W ILK"M9P XHQ[LesKoH¬[L`Tp"N W ^&N,H�H]NdRTH������������9�JHQptN
\s  XH£UW � ��p"HQPQMO^L[LHQpZx § MO^LPÍeL^£poHZeLR W ILI/HQR�UW  F����DC�?" ¢IyHZesN�HQ^&N,K W � !n^sHQK W e£ILRTeLp �
W ILI/HQRnpJH]NJ[LMS^LP �¬H]  XHQPZesN,`TMS^Lpi[LH>R W ILK"M9P XHQ[LeLK"HV[s`np"N W ^&N,H¤x

G W pJM{Ue²PZHQR W I/HQesNJp"HVILK"M9[seL`nK"H �
»SxJz�j�H<  XHZPQesNo`nMS^´[sH¥R W ILK"M9P XHQ[LeLK"H�[L`Tp"N W ^$NoH¥HZp"N�NoKQUHZp�RnMO^L}SeLH���p"eLI XHQK"`nHZeLKoH UW �
poHZPQMS^L[sHQp�� �&RnH7PQRn`THQ^&N�^�j W Ko`nHZ^�KoH�"PZe W ehÑ/MSesN�[sH �¨p"HQPZMS^L[LHZpQ�1[LMS^LP�`TRsK XH<� XHZmfH]N
RnH¨m�HQmhH¨I W �$eLH]NEx

� xJz�j�H<  XHZPQesNo`nMS^¢[LH¨R W ILK"M9P XHQ[LeLK"H>HQp"NJPZMS^Lp XHQ�$eLHQ^&NoHVH]NJHQRnRTHCK"H�"PQM)� !TN�ILRTeLpo`THQeLK"p�[LH<�
m W ^L[LHQpJHZ^m�HQmhHdN,HZmfILpZx
� [LmhHZN"N,MS^sp¬�$eLH³R W ©ªMS^LP]N,`nMO^�[L`Tp"N W ^$NoH³HQptN¬HZ^¡N,K W `n^�[ j�H<  XHZPQesNoHQK�RnHhpoHZK"g1`nPZH
IyMOeLK7eL^²PZRn`THQ^&N�#�»Sx9��eL`np W KoK"`TgSH�R W [LHQm W ^L[LH�[�jleL^²PQRT`nHQ^&N$# � �9ILes`np7PZHQRTRnHC[sH

�



# - x # � W NoNoHQ^L[sK W �$eLHhRnHÍp"HQKtg9`TPQHfIyMSesK #�»hpoMS`N¨\_^L`�HZN # - I W popoHZK WW ILKQUHZp
#h»�HZN # � � W e�mhMS`T^Lp�# - K"`np"�1esH�[LH¬^sH�I W p�KoHZPQHZgOMS`nKCp W K XHQI/MS^LpoH¢UW N,HZmfIsp
� W g W ^&N �Íp"HQP¤x ��HZNiK XH<��HZ^$gOHQK"K W es^I W �1esHZNEx
¯ [Le¢P$�MON XH>[Le8PQRT`nHQ^&N �sNoMSesNJp"H�I W pop"HVÑL`THQ^¢ILeL`Tpop"H��$e�jl`nR KoHQPZHZg1K W eL^LH>HZNJes^LH
p"HQeLRTH�K XHQI/MS^Lp"H

¯ [Le²P$�MON XH¨[se8p"HQKtgSHQesK	�9poMS^²NoK W `N,HQmhHQ^&N7^�j�HZp"NJI W p�MSIsN,`Tmf`Tp XHiP W K�`TR/©ªHZK W [LHZp
NoK W `N,HQmhHQ^&Nop�`n^$esN,`TRnHZpQx

=JÓ>= � Ý7×dÛ��tädßLÙ¸Ý�× ßLädâ��¸Ü¹Û{Ý7ädÛ � ÖÏÙ"×7ØsÖ�â  ãÖ�Õ>Ù¸Ü�Ùtâ_Ö
c9MO^¥© W `nÑsRnH�I W K W m XH]N,K W }SH²�¸� ���������1��[sH¬Rkj W ILI/HQR«[LH�©ªMS^sPZN,`TMS^£æ � �fp"HQPE�CHZN¨p"MS^

HQ^Lp"HQm¬ÑLRTHdK XHZ[LeL`N�[LHZp7©ªMS^LP]N,`nMO^Lp7[LHCm W ^s`nILeLR W N,`TMS^8��ptgSP K"eL^��1KoHQ}O`np"NoHQK"KoI/PO�sP W RnRTKoI/P+�
KoHQ^s[LHQ^&N>poMO^|e9N,`nRT`np W N,`TMS^²© W PQ`TRnHOx � W `npCp"`wRnHZp�g W RTHQeLK"pdI W K�[ XHZ© W e9N¨[LH¬PZHZNoNoHÍPQMSesP�aLH
^LH¨PQMS^&g1`nHZ^L^LHZ^$NiI W p�`nR3© W esN�esNo`nRT`npoHZK�R W PQMOeLP�aLH>Ñ W p"poHOxL� W K�H< sHZmfIsRnHO�9PQHZR W I/HQesN�p"H
°"eLp"No`T\_HZKip"` �

¯ RkjlMS^²gSHZesNCmhM1[L`T\_HZK�RnHÍ�����������1�
¯ R W N W `TRnRnHJ[LHZp�I W K W mUHZN,K"HQp�HQp"N�poeLI XHZKo`THQeLK"H�UW ",#�%('*)(+�) -/.�0 � � � ��� M9P]N,HZNop�[ W ^sp
^LMONoKoH>p"q1p"NEUHQmhH+�

¯ MS^åILK XHZ©¸UHQK"H²ILKo`g1`nR XHZ}S`nHZKVR W p XHQPQesKo`TN XH²[Le¡N,K W ^Lpt©ªHQK"N�[sHQpÍ`n^9©ªMSKom W N,`TMS^Lp>ILRTesN¤�MON
�$eLHVR W K W Is`n[L`N XH��ª[LMS^LP>ºiG����

¯ xQxZx

� ½¡Ã ÎJËhÉYÎ���¾ ��Ã¬¿�¿�¾

c9`3RTHQp�MSIsN,`TMS^Lp W [LMSI9N XHQHZp7[ W ^Lp7R W PZMSeLP�aLHd`T^&N,HQK"m XHZ[L` W `nKoH�^sHCpoMO^$N7I W p W [ W I9N XHQHZp
W ep"HQKtg9`TPQH¤� W RnMSK"p�MS^8esN,`TRn`np"HCR W PZMSeLP�aLH�Ñ W p"poH¤x
,¨^´HZp"N W RnMSK"pfILK"HQp"�1esH W e´m�HZmfH8^L`gSH W e´[�j W ÑLp"NoK W P]N,`nMO^ �$eLH�RnHZp�ILK"`nmh`TNo`TgSHZpf[sH
}SHQptN,`nMO^³[LHQp�p"M9P54¤HZNopQx � R/© W esN�[sMS^LPCPZK XHZHQK�eL^³I/MS`T^$N7[LHdPZMSmfm�eL^L`nP W N,`TMS^hK W N"N W P�a XH�UW
eL^LH W [LK"HQp"poH�HZNwILK XHZPQ`np"HQKwRTH7ILK"MON,M1PQMORnH7[sH�R W PQMSeLP�asHJNoK W ^spoI/MSK"N��1esH�RkjlMS^Vg W esNo`nRn`TpoHZKQx

� ÓtÒ �21Ý�ØdãÖÏßsÖ�â107Ö«ädâ
v�`TP�aL`nHZKVUW `n^LPZRneLK"H �

� W E�+�� )������ ,C.�0pbp,C.�0 � �!�
� gSHQP�RnH>ILK"MON,M1PQMORnH¨~i��GC�/RTHQpJ`n^9©ªMSKom W N,`TMS^Lp�PQ`�5[LHQp"poeLpZ�3IyMSesKies^p"HQK"gOHQeLKZ� p"MS^&N

PQHQ^&NoK W RT`np XHZHQp[ W ^LpeL^LH|p"N,K"eLPZNoeLKoHr[LHrN�q1I/H )������&%
	
� [ W ^LpR W �$eLHZRnRTHYMS^ NoKoMSesgOH
HQ^&N,K"H W esN,K"HYRnH�[LHZpoPZKo`nI9N,HQesK8[sHYR W p"M9P54¤HZN���P�a W mfI � ? ��Ap �L�³H]N¢RnH�^$eLm XHQK"M [sH
IyMSKtNV��P�a W mfI � ? ?BADC�<s�<x
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I W KJILKoM1P XHZ[LeLK"H+��HZN W p"poM1PQ`nH>RTH¨ILKoMS}OK W mhmfH�UW es^^$eLm XHQK"Mh[sH�I/MSKtNEx
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