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SE
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Gestionnaire de ressources

�je@Xfem^A_R`iURQ�±c`ihNKNMRQ[Z)ZiQ��µknMRh]UR`)K�te#Z�T MoKN`iZ)`bW]e²KNQ[MRh/·
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TRAP

CALL

Mode utilisateur
Mode noyau

brol = fopen ("/tmp/brol", ...);

Application

Bibliothèque

Système

Matériel
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q = q 1

livraison (c, p) += q
stock (p)           -= q

p = "Produit1"

c = "Dupont"

livraison (c, p) += q
stock (p)           -= q

q = q 2

p = "Produit2"

c = "Durand"

Transaction 1 : Transaction 2 :

uJv4wyx �Lh]koOoMR`)K]WZzE{ |}~ W8K]k¨^�'+´ v ¶+� ��t� x ��Zi`)Q[UmKAWaz Zi`)±¨hAeg`bWrkmU/´n�g° v ¶��Z���� ^VWrKNQ��
n{`)UqWr`�°jORenUPWuZ�T QVvoQVXfpRZiQ-^>`)ÀÁOoQHWNWNMPW[°/^A_Pem^>MRURQ-ORQ[W�K]h]enUPWNem^ K]`)kmUPWuOokn`)K#^VknUPWNQVh]±nQ[hDZiQUPknX�YPhNQ�OoQfpRh]koOoMR`)K]W|em^ KNMPQVZiZ)Q[X@Q[UcKuOR`iWNpqkmUR`iYRZ)QHWVw/�o`LMRU pRh]k¨^VQ[W]WrMqWDORQ@XfkoOo`EDq^VegKN`iknUIQ[^A_RkmMRQ@enpRh[tQ[WDZbe;O IQ[^Vh IQ[XfQVUcK]egKN`iknU�OoQ�Zbe;±²egh]`ienYRZ)Q Y[Zzg�r ! °dZiQ-WNs¨WrK[tQVXfQ@ORkn`)K|hNQHW8KAegMRh]QVhZ�T IQ>KAe²K�`iUR`)KN`begZ�OoQ[W|K]egYPZ)QHWVwz¸{Q X;�QVXfQn°CWr` Z)QHW�OoQ[Mov KNhAegUPW]en^>KN`iknUPWuW[T Q>v IQ[^VMoKNQ[UcK�QVU pPegÀhAegZiZ»tQVZiQn°>ZiQ�WNsoW8K[tQVXfQSORkn`)K/lmenh]enUmK]`)hjamMPQSZiQ[WdXfkoOo`EDq^VegKN`iknUPWj^>kmUP^>MRh]h]QVUcKNQHWdX�eg`iUcKN`iQVUPOoh]knUcKZbeD^>kn_ IQVh]QVUP^VQSOoQ Zie�YPemWrQm°[QVKzOokm`ÕK'W IQVh]`ienZ)`bWNQVh/ZiQ[WCOoQ[MovuKNhAegUPW]en^>KN`iknUPWCWN`cQ[Z)ZiQ[WCW[T QLM³QH^ KNMPQVUcKWNMRhuZiQ#X%�Q[XfQ#pRh]koOoMR`)K[°deNDPU acMRQfZbe ORQVMovo`»tQVXfQ@URQ�Wrkm`ÕK�pqkcWNWN`iYRZ)QfacMRQ�WVT `iZ'hNQHW8K]Q@emWNWNQV¾
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� � »�¼�½¿¾ÁÀLÂ�Ã ÄJÅxÆÇÀ�È�Â�Ã`É�ÊÌË�»ÍÂ1ÀLÉ�È
OoQupPhNkoOoMR`)K!QVU=WrKNko^�' egpPh[tQHWSZbefpRh]QVXf`»tQVh]Qnw
�8^>`cQVUq^>knh]Qn°¨te1Z�T _PQVMRh]Q�em^ KNMPQVZiZ)Qm°[ZiQ[WCWrsoWrK[tQ[XfQ[W\K]h]enUPWNem^ K]`)kmURURQVZbW/WNknUcK/ZiQSpPZ)MPWCWNknMR±mQVUcK^VknUPWrKNh]MR`)K]W!egM%OoQHWNWNMPW!OoQ|WNsoW8K[tQVXfQ[W l IQVU IQVhAegMov+w

Î�Ï ì Ï ï � 3ãbÙ53ã�à£×�Õ
�dQHW�WNsoW8K[tQVXfQ[W|l IQ[U IQVhAegMRv�WrkmUmK@^VeghAen^>K IQ[hN`bW IQ[W�pPegh�Zie ^[egpPem^>`)K IQ�te�en^V^VMRQV`iZiZ)`ih#WN`)X#MRZ)ÀKAegU IQ[XfQVUcK1OoQ|URkmX�YRh]QVMov MoKN`iZ)`bW]e²KNQ[MRhAW!Q'M\Q[^>KNMPenUmK{^A_qen^>MPU%ORQ[W�K²�en^A_RQHW!Oo`�M IQ[hNQ[UmK]Q[W[wo�§ZiWWNknUcK-OoknUq^%X�MRZ)KN`)À�MRKN`iZ)`bWNegKNQ[MRh]WfQVK-X�MRZ)KN`)À�Kª�en^A_PQ[W[w'�§ZiW-ORkn`i±nQVUcK-Oo`bWrp³kmWNQVh-ORQ WrsoWrK[tQ[X@QHWOoQ2Dq^A_P`)Q[h]WfWNknpR_R`bWrKN`bamM IQ[W[°CORQ%WNsoW8K[tQVXfQHW#O+T QVUcK]h IQ[Q[W/�²WNknhNKN`iQ[W�±ªenhN` IQHWV°CQ>K-OoQ%URkmX�YRh]QVMovZiknlm`i^V`)Q[ZiWD^>kmMR±¨h]enUmKDMRU�lmh]enUPO=URkmX�YRh]QfOoQ@ORknX�eg`iURQ[WDO+T egpRpPZ)`b^VegKN`iknUu· IQ[OR`ÕK]QVMRhAWV°\^>kmX@ÀpR`iZbe²KNQ[MRhAWV°¨KAegYRZiQVMRhAW[°oZ)kmln`b^>`iQVZbW�lmh]enpR_R`bacMRQ[W[°oQ>KA^gw
��Q[W�WrsoWrK[tQ[XfQ[Wzp³QVMR±mQVUcKSOo`bWrp³kmWNQVhSORQ{^VenpPen^V`ÕK IQ[WC`iUmK]QVhAen^>KN`i±nQ[W{´µZiQ[W'MoK]`)Zi`bWNegKNQVMPh]W'pqeghNÀKAeglnQ[UcK�ZiQ[Wu^[egpPem^>`)K IQHW�OoQ�Zie;X�en^A_P`)URQm°+X;�QVXfQ�WVT `iZiW�kmUmKuZ�T `iXfpRh]Q[W]Wr`iknU OoQ-Oo`bWrp³kmWNQVh|WN`)ÀX#MRZÕKAegU IQVXfQVUcK�OoQ KNknMRKNQ[W[°/QVK#p³QVMR±mQVUcK�ZbegUP^VQVh�WN`iX�MRZ)K]enU IQVXfQ[UmK#pRZ)MqWr`iQVMRhAWupRh]ko^>QHWNWNMPW[°acMdT `)ZbW�^VknUcKNh²�knZiQVUcK#ORQVpRMR`bW#Z)Q[MRh|K]QVh]X@`iUPenZb¶>°jQVK@OoQ�K]h]en`ÕK]QVXfQVUcK@pPegh#Z)knK]W ´ÉZ»T MoK]`)Zi`iW]e²K]QVMRhUdT e|pqenW OoQ�^VknUcK]em^ K eª±mQ[^1WNknU pRhNkmlnhAegXfXfQ!QVUcKNh]Q�WNknU ZienUP^>Q[X@Q[UcK�Q>K!W]euKNQ[hNXf`iUPeg`bWNknUq¶>w

¬®­�� * .z$L"%� .z"%$'� ?[E@.C�1$LE%� 4=�1&û& , &d.10�{23�{& 476r��9;:=<V #?A.zB�¯
.'?> @E�� ¬�{E ¬�{$'B|" 9

Î�Ï�^�Ï~Î *�� Ö:Ò+�ãCû ãCÖôûýØÁÙ ØßÕ~ÔzÒP-�Ô~å�Ü ãbÖ
�§Z/W[T enln`)K1OoQuZ»T knh]lmenUR`bWNegKN`iknU Zbe@pRZiMPW!h IQVpPenUPOoMRQmwoJLZiZ)Q�Q[WrK{^Venh]em^ K IQVh]`iW IQ[Q1pPegh1WNknU%egYRÀWNQVUP^VQ1OoQ1WrKNh]MP^ K]MRhNQ!`iUcKNQ[hNURQmwn�dQ�WrsoWrK[tQ[X@Q�QHW8KLMRUPQ1^>knZiZiQ[^ K]`)kmU�OoQ1pRh]ko^ IQHOoMRh]Q[W[°ª^A_qen^>MPURQ±¨`bWr`iYRZiQ{OoQ1K]knMoK]Q[W�Z)QHWSenMoKNh]Q[W[°nQVK�p³knMR±²egUcK�egpRp³QVZiQVhSKNknMRKNQ�enMoKNh]Q1pRh]ko^ IQHOoMRh]Q!amMP`qZiMR`³Q[WrKMoK]`)ZiQnwC�/e WNQVMPZ)Q�YPenhNh]`»tQVh]Q@ORQ-pRh]kgKNQH^ K]`)kmU QHW8K#QVUcKNh]Q-ZiQ-Xfk¨ORQ�MoKN`iZ)`bW]e²KNQ[MRh�QVK�ZiQ-Xfk¨ORQURk²scegMdw
nÍDqU OoQ;h]egKN`iknURUqegZi`iWNQVh|Z�T IQ[^VhN`)KNMRh]Q OoQ KNQ[ZiW@WNs¨WrK[tQVXfQ[W[°j^VQVMov¨À§^>`�enOokmpoKNQ[UmK@UPe²K]MRh]QVZ)ÀZiQVXfQVUcK@MRURQ%W8K]hNMP^>KNMRhAe²K]`)kmU7`iUmK]QVh]URQ te KNh]kn`bW|UR`i±nQHegMov+°CX�eg`bW#^VQVZiZ)QVÀÁ^V`�UdT Q[WrK@OdT enMP^>MRUPQpRh]kgK]Q[^>KN`iknU%^>knUcK]hNQDZ)QHW!QVh]h]QVMRhAWVw
¯ �/e-pPhNko^ IQ[OoMRh]QupRh]`)Uq^>`ipPegZiQ|Q[WrK�QVv IQ[^VMoK IQ[QuZ)kmh]W�OoQ#^A_qenacMRQ�enpRpqQ[ZCWNsoW8K[tQVXfQ�³\^gT Q[WrKZie;OoQ[WrKN`iUPegKN`iknU ORM�K]h]enp ^>kmhNh]Q[WNp³knUPORenUcK[w\��T Q[WrK�QVZiZ)Q�acMR`'egpRp³QVZiZiQ#Zbe pPhNko^>QHOoMRh]QOoQ|WrQ[hN±¨`b^>Qu^>kmhNh]Q[WNp³knUPORenUcK�te@Z»T egpPpqQ[Z/WrsoWrK[tQ[XfQDOoQ[X�egUPO IQnw
¯ �dQ[W;pRh]ko^ IQHOoMRh]Q[W OoQ WrQ[hN±¨`b^>Q WNknUcK%O IQ[OR` IQ[Q[W egMýK]h]en`ÕK]QVXfQVUcK=OoQ ^A_PenacMRQ egpRp³QVZWrsoWrK[tQ[X@Qmw/�zknMPh|^>Q��Éen`)h]Qn°jQVZiZ)QHWupqQ[MR±nQ[UcK#WVT egpPpRMRsnQ[h�WNMRh�OoQHW|pRh]ko^ IQHOoMRh]Q[W�MoK]`)Zi`ÕÀK]eg`ih]Q[W[w
¯ �dQ[W1pRhNko^ IQ[OoMPhNQHWSMoK]`)Zi`)K]eg`ih]Q[W!enW]WN`iWrKNQ[UmK!ZiQ[W�pRh]ko^ IQHOoMRh]Q[W�OoQuWNQVh]±c`b^>Qmw

äHå�æ ÓÕçcè§ÏRçÕé8ç)êµëÏµÛPÏµçgèAì ÏÒí8î8Ð å Ô êiÜÉêiÔ å Ö
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Procédures
utilitaires

Procédures
de service

Procédure
principale

TRAP

ÎâÏ)^�Ï�Ð *�� Ö:Ò+�ãbûýãbÖ ãbÙ	Ý�ØßÜ¿Ý.-¿ãbÖ
þ{URQ|�µkmhNX�enZ)`bWNegKN`iknU=p³kmW]Wr`iYRZiQ#OoQ#Zie W8K]hNMP^>KNMRh]Q#^V`ÕÀ§OoQHWNWNMPW{^VknUPWN`bW8K]Q te WrKNh]MP^ K]MRh]QVh{ZiQWNsoW8K[tQVXfQzQVUupPZ)MPWN`iQVMRhAWd^>kmMP^A_RQHWV°>OokmUcK/^A_Pen^VMRURQLW[T enpRpRMR`iQLWrMPhdZie!^VknMP^A_PQ'`)XfX IQ[OR`iegKNQVXfQ[UmK`iUo� IQ[hN`iQVMPhNQmw
�/Q�pRh]QVXf`iQVh�WrsoWrK[tQ[XfQ te �QVKNh]Q#^VknU'~^VM Q>vopRZi`i^V`ÕK]QVXfQVUcK�QVU�^VknMP^A_PQ[WDe IQVK IQ|ZiQ#WNsoW8K[tQVXfQ�Í��J O IQ[±nQ[Z)kmpRp IQ%egMý�jQ[^A_RUP`iWN_RQ��1kmlnQHWN^A_Rk¨kmZ1O+T JS`)UqOo_Rk²±nQ[U QVU � �m�n�P°LamMP` IQ>KAeg`)K-MRUWN`iX@pPZ)Q|WNsoW8K[tQVXfQ�OoQ�KNhAeg`)KNQ[X@Q[UcK1pPegh�ZikgK]W[°PO IQ[^>kmXfpqkcW IQ�QVU%Wr`)v;^VknMP^A_PQ[W[w
¯ �/e�^>kmMP^A_RQ��DWNQ�^A_PenhNlmQ[eg`)KjOoQ Z�T enZ)Ziko^Ve²K]`)kmU�OoM#pRhNko^VQ[W]WrQ[MRh[°[QVU@^>knXfX#MoK]enUmKCQVUcKNh]QZiQ[W pRh]k¨^VQ[W]WrMqWDte#Zie@WNMR`ÕK]QDOdT `iUcKNQVh]h]MRpoKN`iknUqW�kmM O+T Q>vopR`ihAe²KN`iknUqW�OoQuO IQVZbeg`bWVw,n1M;OoQ[WrÀWNMPW�ORQ{Zbe�^>kmMP^A_RQD�R°cZ)QDWrsoWrK[tQ[X@Q IQ>KAeg`)K�^>kmUPW8K]`ÕK]M IQDOoQ{pRh]ko^>QHWNWNMPWSW IQHamMPQVUcKN`iQVZbWV°cacMR`p³knMR±²eg`iQVUcK �Q>K]hNQ pRhNkmlnhAegXfX IQ[W�`iUPO IQVp³QVUPORenXfX@Q[UcK@OoM��Éeg`)KfacMRQ;^A_Pen^VMRU7pPenhrKAe²ÀlnQHeg`)K!Z)QupRh]ko^>QHWNWNQVMRhHw
¯ �/e ^VknMP^A_RQ � W[T ko^V^VMRpPen`ÕK OoQ Zbe lnQ[WrKN`iknU OoQ Zbe X IQVXfkn`ihNQ Q>K�ORM ±²egÀ�QVKrÀÁ±c`iQVUcK´ (i( Y��Ájse FªF ¶ w�n{M OoQHWNWNMPW�ORQ Zbe�^>kmMP^A_RQ � °jZiQ[W�pRh]k¨^VQ[W]WrMqW|UdT eª±²eg`iQVUcK�pPemW;te WNQWNknMP^V`)Q[h OoQ WNeª±mkn`ih W[T `iZiW;WNQ KNh]knMP±ªen`)Q[UcK;ORenUPW Zbe7X IQ[Xfkn`ihNQ=pRh]`iUP^>`ipPegZiQ�kmMõWNMRhOo`bWNacMRQm°¨Z)Q�Ziknln`b^>`iQVZ+OoQDZbe#^VknMP^A_RQ � WrQ�^A_Pegh]lnQHegUcK ORQ�hAegXfQVUPQVh Z)QHW�pPeglmQ[W Oo`iW]acMRQORenUPW�Zie@X IQ[X@km`)h]Q�O\tQ[W!acMdT MRU%pRh]ko^>Q[W]WNMPW QVU=eª±²eg`)K�Y³Q[WNkn`iUdw
¯ �/e ^VknMP^A_RQ�� IQVK]en`ÕK�h]Q[WNpqkmUPWNenYRZiQ%ORQ=Zie ^VknXfX�MRUP`i^[e²KN`iknU QVUcK]hNQ%ZiQ[W�pRh]ko^>QHWNWNMPWQ>K�Zie�^VknUPWNknZiQ|OoQ|Z�T kmp IQ[h]egKNQVMPh[wwn1M ORQ[W]WrMPW{OoQ�^>QVKrK]Q�^>kmMP^A_RQn°q^A_PenacMRQupRh]ko^>QHWNWNMPWeª±²eg`)K1WNe@pRh]knpRh]Q�^>knUqWrkmZ)Qmw
¯ �/ef^VknMP^A_RQu�@l IQVhAeg`)K�ZiQ[W!p IQVh]`)pR_ IQVh]`iacMRQHWSO+T QVUcK]h IQ[Q[W/�²WNknhNKN`iQ[W[°nQVK1pRZied~^Ven`ÕK!ZiQ[W�`iUo�µknhNÀX�e²K]`)kmUPW IQH^A_PegUPl IQ[Q[W!ORenUPW{OoQHW{X IQ[Xfkn`ihNQHW�K]enX@p³knUqWVwd��_PenacMRQ�pRhNko^VQ[W]WrMPW�Oo`begZikgÀlnMqeg`)K[°RO+tQHW�Z)kmh]W[°oeª±nQH^�OoQHW!p IQ[hN`ipR_ IQVh]`iacMRQHWSegYqW8K]h]en`ÕKAWVw
¯ �/ef^VknMP^A_RQ���^>kmUcKNQVUqeg`)K�ZiQ[W1pRhNkmlnhAegXfXfQ[W OoQ[W�MRKN`iZ)`bWNegKNQ[MRh]W[w
¯ �/ef^VknMP^A_RQ|�@^>kmUcKNQVUqeg`)K�ZiQupRh]ko^>Q[W]WNMPW�OoQuZ»T knp IQVhAe²K]QVMRh�WrsoWrK[tQ[XfQnwº U p³QVMoK�OoQ[±¨`)URQ[h�Z)QHW�Zi`iX@`)KNQHW|OoQ�^>Q#�µknh]X�egZi`iWNXfQ#Q[U ^VknUPWrK]egK]enUmKuacMRQfZie lnQHW8K]`)kmU OoQHWQ[UcKNh IQVQHW��gWrkmhrK]`)QHWV°oURkmhNX�enZ)Q[X@Q[UcK{KNhHtQHW1pRh]ko^A_RQ�OoQ@Zie lnQHW8K]`)kmU=XfegK IQ[hN`iQVZiZiQn°qWNQ|K]hNkmMR±nQ#`i^V`enM=OoQ[W]WrMqW!OoQuZief^VknXfX�MRUP`i^[e²KN`iknU;pRh]ko^>Q[W]WNMPW��g^>kmUPWrkmZ)Qmw
�/Q#WNsoW8K[tQVXfQ��=MPZÕK]`i^[W IQVK]en`ÕKDMRURQ�l IQVU IQVhAegZi`iW]e²K]`)kmU OoM ^>kmUP^>Q[poKDOoQ@^>kmMP^A_RQ[W[wP�§Z IQVK]eg`)KkmhNlcegUR`bW IQ%QVU½MRURQ W IQVh]`)Q=O+T egURUPQ[egMRv ^VknUP^VQVUcKNh]`iacMRQHWV°LKNQVZiZiQ acMRQ�^A_PemacMRQ egURUPQ[egMýOR`iWrÀp³kmW]eg`)K OoQ�pRZ)MqW�OoQ OohNkm`ÕKAW acMRQ7ZiQ[W egURURQHegMov acMR`�ZiMR` IQ>K]en`ÕK]QVUcK�QVvcK IQVh]`iQVMRhAWVw1�jknMRKNQpPhNko^ IQ[OoMRh]Q�OdT MRU@egURUPQ[egM@O IQHWr`ih]enUcKjegpRp³QVZiQVhzMRUPQ�pRh]ko^ IQHOoMRh]QSO+T MRUfegURURQHegM|`iUo� IQ[hN`iQVMPhCOoQVÀ±²en`ÕK�Q>v IQH^>MoK]QVhSMPU egpPpqQ[Z\WNsoW8K[tQVXfQm°mWNknMPWS�µknh]XfQ�OoQ{KNhAegpd°¨OoknUcK�Z)QHWSpqeghAegX;tQ>K]hNQHW IQVK]eg`iQVUcK± IQ[hN`ED IQHW{eª±²egUcK�O+T enMoKNkmhN`bWNQVhDZ»T en^[^gtQHWVw\�LT eª±²egUcK]enlnQ�OoQf^>Q@X IQ[^[egUPWN`iX@Qm°³WNMRpRp³knhNK IQ�pPenhDZiQ
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� � »�¼�½¿¾ÁÀLÂ�Ã ÄJÅxÆÇÀ�È�Â�Ã`É�ÊÌË�»ÍÂ1ÀLÉ�È
X�e²K IQVh]`iQVZ�° IQVK]en`ÕK|OoQfp³knMR±mkn`ihDp³QVh]XfQ>KNKNh]Q@Z�T IQ[^VhN`)KNMRh]QfOoQ�WrkmMPW8À§WNs¨WrK[tQVXfQ[W�pRh]kgK IQVl IQ[W1p³knMPhOoQHW�MoKN`iZi`iW]e²K]QVMRhAW�knM=OoQHW�lnh]knMRp³Q[W!O+T MoK]`)Zi`iW]e²K]QVMRhAW[w
Î�Ï�^�Ï)( l ×�Ý.-¿Ô�Ù ãbÖqr Ô�àwÒ£Ü ãCÕ~Õ�ãCÖ
�/e|URkgK]`)kmUfORQ1X�en^A_R`iURQ!±¨`)hNKNMPQVZiZ)Q1QHW8K�YPenW IQVQ!WNMRhLZbeu^>kmUPW8KAe²KAe²KN`iknU�acMdT MRU-WNs¨WrK[tQVXfQ�teK]QVXfpPWLpqeghNK]egl IQSkxM³h]Qn°³te�ZieD�µkm`iW[°gZbe�pqkcWNWN`)YP`)Zi`ÕK IQ1OoQ!pPenhrKAeglmQVhzZ)Q{pRhNko^VQ[W]WrQ[MRh[°²QVKLMRURQ1X�egÀ^A_R`iURQ!±¨`ihrK]MRQVZiZ)Q1ORkgK IQVQ!O+T MRURQ1`iUcKNQVhN�Éen^VQ�pRZ)MqWLpRhAe²K]`iacMRQ!acMRQ1Zbe�pRh]knlnhAegXfX�e²K]`)kmU�Oo`ihNQH^ K]QOoM;X�e²K IQVh]`)Q[Z»w¨�LT `bO IQVQDOoQ[W X�en^A_P`)URQHW ±c`ihNKNMRQ[Z)ZiQ[W�^>kmUPWN`iWrKNQfte#W IQVpqegh]QVh�^VknXfpRZ»tQ>K]QVXfQVUcK!^>QHWOoQ[Mov �µkmUP^ K]`)kmUPW[w
n1`iUPWN`»°RWNMRh�Z�T �8��� � º �P°mZiQDWNsoW8K[tQVXfQ ¼ ���g� º � IQ>KAeg`)KrÀÁ`)Z+^>kmUPWrKN`)KNM IQDOoQ�OoQVMov ^VknMP^A_PQ[W[w
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Application
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Application
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�dQf^'µuMPhDOoM WNs¨WrK[tQVXfQn°³egpRp³QVZ IQ�XfkmUR`ÕK]QVMRhuOoQ@X�en^A_R`iURQ#±c`ihNKNMRQ[Z)ZiQn°+W[T QVv IQ[^>MRKNQ1¿8MqW8K]QenMfORQ[W]WrMPWSOoM�X�e²K IQVh]`)Q[ZcQVK�WNQ1^A_Pegh]lnQ!OoQ!Zbe�X�MRZ)KN`ipRh]knlmh]enX@X�egKN`iknU@QVU@�µknMRh]UR`bWNW]egUcK�te�Zbe^VknMP^A_RQuWNMRp IQ[hN`iQVMPhNQ�pRZiMPWN`)Q[MRh]W1Xfem^A_R`iURQ[W�±¨`ihrK]MRQVZiZ)QHWVw\��QVp³QVUPORenUcK[°q^VknUcKNhAeg`ih]QVXfQVUcK1egMovenMoKNh]Q[W'WNsoW8K[tQVXfQ[W'OdT QVv¨pPZ)km`ÕKAe²KN`iknU/°n^>QHW'X�en^A_R`iURQ[WL±c`ihNKNMRQ[Z)ZiQ[W'UPQ1WrkmUmKLpqenWLOoQHW'X�en^A_R`iURQHWenYPW8K]h]en`ÕK]Q[W1OR`iWNpqkcWNenUcK�OoQ|�µkmUP^ K]`)kmURUPenZ)`)K IQHW IQVKNQVUqOoMRQ[W[°PX�en`iW�OoQ[WD^>kmpR`)QHW1^>kmUo�µknh]XfQ[W�OoMX�e²K IQVh]`iQVZ1WNknMPWrÀ)¿rem^>Q[UmKH°LQ>K URkgKAegXfXfQVUcK OoQHW�Xfk¨ORQ[W-UPk²smegM QVK MoKN`iZi`iW]e²K]QVMRhH°LQ>K%OoQ ZbelmQ[WrKN`iknU%OoQ[W�`iUcKNQVh]h]MRpoKN`iknUqWVw��_PemamMPQ�X�en^A_P`)URQD±¨`)hNKNMPQVZiZ)Qm° IQVK]enUmK�`bOoQVUcKN`bacMRQ�te�Zbe|X�en^A_P`)URQDpR_¨soWr`bacMRQn°¨p³QVMoK��Éen`)h]QK]knMRh]URQVhzK]knMoKSWNsoW8K[tQVXfQ!O+T Q>vopRZikn`)K]egKN`iknUfamMP`PWVT Q>v IQH^>MoK]QVhAeg`)KzOR`)QH^ KNQ[XfQVUcKSWrMPhLZ)Q!X�egK IQ[hN`iQVZ�wJSU��Éen`ÕKH°gZ)QHW'Oo`EM IQ[hNQ[UcKNQ[WCX�en^A_P`)URQHWz±¨`)hNKNMRQ[Z)ZiQ[Wzp³QVMP±nQVUcKL^A_Pem^>MRURQ!Oo`bWNpqkcWrQ[hzORQ1WrsoWrK[tQ[X@QHWO+T Q>vopRZikn`)K]egKN`iknUuOo`EM IQVh]QVUcK]W[w'n1`iUPWN`»°HWrkmMPW ¼ �y�²� º �R° Zbe�h IQVpPenhrK]`ÕK]`)kmU{K8s¨pR`bacMRQ IQ>KAeg`)K/OoQ'�Éen`)h]QK]knMRh]URQVhzacMRQVZbacMRQ[WjX�en^A_R`iURQHW/±¨`ihrK]MRQVZiZ)QHWCpqkmMRhjZiQ�KNhAeg`)KNQVXfQ[UmKzpPenhjZikgKAWV°ªQ>K'O+T egMoK]hNQHWjWNknMqWMRU WrsoWrK[tQ[XfQ�XfknURknÀ�MRKN`iZ)`bWNegKNQ[MRh�`iUcKNQ[h]em^ KN`)��WN`)XfpRZiQn°denpRp³QVZ IQf� ��� ´µp³knMPh (i(�b g{my� ] psY'j cZ�hlg{m�j{f�>#g{mXhiZkgNp`VXW�Y[Z ]'^ FªF ¶ w�dkmh]W]acMdT MRU pRh]knlnhAegXfXfQfQ>v IQH^>MoK]Q-MRU�enpRpqQ[Z�WNsoW8K[tQVXfQ WNknMPW@� ���\°CZ»T egpRp³QVZ Q[WrK�Zi`ÕÀXf`)K IQ-enM WNsoW8K[tQVXfQ�O+T Q>vopRZikn`)K]egKN`iknU OoQ-W]e%pRhNkmpRh]Q@X�em^A_R`)UPQ�±c`ihNKNMRQ[Z)ZiQnwC� � �\°dK]h]en`ÕKAegUcKZ�T enpRp³QVZ�°qQVv IQ[^>MRKNQ�enZ)kmh]W!ZiQ[W�`iUPW8K]hNMq^ KN`iknUqW1p³QVh]X@QVKrKAegUcK�OdT QLM³QH^ KNMPQVhDZ»T QVUcKNh IQ[Q#�²WNknhNKN`iQuWrMPhZiQ!X�e²K IQVh]`)Q[Z»wn��Q[WL`)UPWrKNh]MP^>KN`iknUPW'WNknUcKLO IQ[hNkmMoK IQ[Q[WjpPegh ¼ ���²� º �P°ªacMR`PZ)QHW'Q>v IQH^>MoK]Q�OPegUPW'W]eWN`)X#MRZbe²KN`iknU OoM X�egK IQ[hN`iQVZ�wq�§ZC�ÉenMoK�^VQVp³QVUPOPegUcKDh]QVX�enh]acMRQ[hDacMRQ@Zie Wr`iX�MPZiegKN`iknU�QLK-^Ven^VQO+T MRURQuX�em^A_R`)UPQDh IQ[QVZiZ)QDUdT Q[WrK1pPenW!WN`)XfpRZiQ|OoM;KNkmMoK[w
Î�Ï�^�Ïgf *�� Ö:Ò+�ãCû ãCÖôÝ�Õ~Ô~ãbÙßÒ 9 Ö�ã�à\rÁãCÜ à
�dQHW#WNsoW8K[tQVXfQHW�^>Zi`iQVUcKrÀ§WrQ[hN±mQVMRhAW|WNknUcK#YqenW IQ[W|WNMRh@MRURQ%egpRpPhNko^A_RQ (i( �£g{p[h��8gNmyZzj{f ] FªFpRZiMoK²�kgK{acMRQ ()( � ] p[Z�hlrsjNf ] FªF wR�§ZbW!WrkmUmK1^VknUPWrKN`)KNM IQ[W!O+T MRU ´µXf`b^>h]kgÀ8¶§URk²scegM-Xf`iUR`)X#MRX%°PWNQVhNÀ±²egUcK pRhN`iUP^V`)pPenZ)Q[XfQVUcKDteuZbe�^VknXfX�MRUP`i^[e²KN`iknU/°np³QVh]X@QVKrKAegUcK enMov@pPhNko^>QHWNWNMPWL^VZ)`iQVUcKAW�O+T Q>�ÒÀ�µQH^ KNMPQVh%OoQ[W;h]Q[acMd�QVKNQ[W egMRpRhHtQHW OoQHW Oo`EM IQVh]QVUcK]W;WNQVh]±nQVMPh]W-ORQ h]Q[W]WrkmMRhA^>Q[W OoMxWNsoW8K[tQVXfQO+T Q>vopRZikn`)K]egKN`iknUdw

äHå�æ ÓÕçcè§ÏRçÕé8ç)êµëÏµÛPÏµçgèAì ÏÒí8î8Ð å Ô êiÜÉêiÔ å Ö



Å:Æ �£Æ���Â�Ã�Ë�»ÍÂ ËCÃ ÄÓÀ�È�Â�ÄÁÃ È�Ä Ê Ä��4� ����Â��Ä��#Ä������ÄÁÈ��ÄßÃ ½FË � � �

client
Processus Serveur de

processus
Serveur de
terminaux
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Noyau


�/Q�X@koO+tQVZiQ ^VZ)`iQVUcKrÀ§WNQVh]±nQVMPhjWNQ pPh[�QVKNQ Q>v¨KNhH�Q[X@Q[XfQVUcKjYR`iQVUfegMRv#WrsoWrK[tQ[XfQ[WCOo`iWrKNh]`iYRM IQHW+·^A_qenacMRQ1X�en^A_P`)URQ�OoM-WrsoWrK[tQ[XfQ!Q>v IQ[^VMoKNQ!MPU�Q>voQVXfpRZbeg`ihNQ�OoM�Xf`i^VhNknÀ�URk²scegMd°gacMR`qhNQHOo`ihN`ilnQZiQ[W1hNQHamMd�Q>K]Q[W ±nQ[h]W ZiQ[W!WNQVh]±nQVMPh]W�^>kmUP^>Q[hNU IQ[W[w

client
Processus

Noyau
 Noyau
Noyau


...

Noyau


Serveur de
terminaux

Serveur de
fichiers

RéseauJSU�pRh]egKN`bacMRQL^>Q[pqQ[UPORegUcKH°VZiQ[W+Zbe²K]QVUP^VQ[W+`iUPOoMR`)KNQHWdpPenhdZiQLh IQ[WNQ[egM�hNQ[UPOoQ[UmKdZiQ[W/hNQHacM+�Q>K]Q[WORQ1YPenWNQu´µpRh]ko^>QHWNWNMPW[°²X IQVXfkn`ihNQª¶+K]hNkmp�^>kd�MRKNQVMqWrQHWV°²QVKLl IQ[U+tQVh]QVUcKzOoQ[W'lmknMRZikgKAW'O+T IQ>K]h]enURlnZiQ>ÀXfQ[UmKHw º U-pRh IQ>�8tQ[hNQ!OokmUP^{emOoknpRKNQVh MRURQDegpRpPhNko^A_RQ1_¨s¨YRh]`iORQn°¨ORegUPW�ZbenacMRQVZiZiQ{^>QHW�WNQVh]±¨`i^VQ[WORQ�YPemWrQ�WNknUcK{l IQVh IQHW�pqegh�ORQ[W{WNQVh]±nQ[MRhAW!Z)ko^[egMov ´µYR`iQVU amMPQ#^>k¨kmp IQVhAegUcK!QVUcK]hNQ|Q[Mov%pqkmMRhkxM³h]`ih@MPU WNQVh]±c`b^>Q;Q>KfMRURQ%±¨MRQ;lnZiknYPenZ)Qª¶ °zWrQ[MRZbW#ZiQ[WfWNQVh]±¨`i^VQ[W@O IQ8¿[te ^>kd�MoKNQ[Movõ´iDq^A_P`)Q[h]W[°K]QVh]Xf`)UPenMovP¶ pqkmMR±²egUcK��Q>K]hNQDK]kgK]enZ)Q[XfQVUcK1Oo`iWrK]enUcK]W[w
þ{U|egMoK]hNQ'pPhNkmYRZ»tQVXfQj`iUR_ IQVh]QVUcK�te!^>QVKrKNQLenh]^A_P`ÕK]Q[^ K]MRh]QCQHW8KjZie!O IQ'DPUR`)KN`iknUuOoQ'Zbe �µh]knUcKN`»tQVh]QQ[UcKNh]Q�Z)Q-XfkoOoQ�URk²scegM Q>K�ZiQ�XfkoOoQ-MoK]`)Zi`iW]e²K]QVMRhHw/JSU QLM³QVK[°C^>knXfXfQ�`iZSQ[WrK|`iX@p³kmW]WN`)YRZiQOdT enMoKNkmhN`bWrQ[h�MRU%pRhNko^VQ[W]WrMPW W[T QVv IQ[^>MRK]egUcK�QVU;Xfk¨ORQuMoKN`iZ)`bW]e²KNQ[MRh�te@en^V^ IQ[ORQVh�egM;XfegK IQ[hN`iQVZ�°ZiQ[W�WrQ[hN±mQVMRhAWu^>h]`ÕK]`iacMRQHWuOokn`i±nQ[UcK�WVT Q>v IQH^>MoK]QVh�QVU XfkoOoQ�URk²scegMdwj��Q[pqQ[UPORegUcKH°dpqkmMRh�OoQHWhAeg`bWNknUPWDOoQfW IQH^>MRh]`)K IQ|QVK|OoQ#X�en`)UcKNQ[UPegYP`)Zi`ÕK IQn°³`iZ'Q[WrKDpRh IQV� IQVhAegYRZiQ|acMRQ@Z)QfXfkn`iUPW�OoQf^>koOoQp³kmW]WN`)YRZiQuWVT Q>v IQH^>MoK]Q{Q[U XfkoOoQDURk²smenMd°mQVK1OoknUP^DacMRQ�Z)QHW�WrQ[hN±mQVMRhAW�WNkn`iQVUcK!OoQ[W pRh]ko^>QHWNWNMPW`iUPO IQVp³QVUPORenUcK]W!W[T QVv IQ[^>MRK]egUcK�QVU%XfkoOoQuMoKN`iZi`iW]e²K]QVMRhHw�je�WrkmZ)MRKN`iknU%Zie@pRZiMPW�^>knMPh]enX@XfQ[UmK!h]Q>K]QVU¨MRQuQ[WrK{OoQ|U/T `iXfpRZienUcKNQVh�ORegUPW�ZiQ[W1URk²smenMovacMRQ#Z)QHW ^ S] r�jNmyh Y ^�] Y h IQHegZi`iW]egUcK!Z)QHW{kmp IQ[h]egKN`iknUPW!OoQ#YPenW{UR`i±nQ[enMd°PQ[U Zbeg`bWNW]egUcK�enMov%WNQVhNÀ±mQVMRhAW�Zbe#Xf`bWrQuQ[U(µuMP±ch]QuOoQ[W eyg{f�hiZ�hn�Lv ] Y ORQulnQ[WrKN`iknU%OoQHW!WrQ[hN±¨`b^>Q[W[w
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�je�URkgK]`)kmUuOoQ'pRh]k¨^VQ[W]WrMqW+^>knUqW8K]`ÕK]MRQLMRUuXfkoO+tQ[Z)Q'WN`)XfpRZiQ'Q>K/QLK-^Ven^VQ'pqkmMRhdh]QVpRh IQHWrQ[UmK]QVhZ�T Q>v IQ[^VMoKN`iknU½^VknUP^VMRhNh]QVUcK]Q OoQ=Kª�em^A_RQ[W egMýWNQV`iUýO+T MRUýWrsoWrK[tQ[XfQ O+T QVvopRZ)km`ÕKAe²K]`)kmU½X�MRZ)KN`)ÀK²�en^A_RQHWVw
�/QDKNQVh]XfQ|OoQ e�p�g8r ] YsY[v,Y e IQ>K IQ�MoK]`)Zi`bW IQ�p³knMRh!Zbe@pRh]QVXf`»tQVh]Q{�µkm`iW!enM;WNQV`iU;ORM%WNsoW8K[tQVXfQ� MRZÕK]`i^[WV°cQ>K�pqkmpRMRZbegh]`iW IQ!OoQVpPMR`iW[wm�jknMRKSZ)Q1KNhAeª±ªen`)ZPQ'M\Q[^ K]M IQ!pPenhLZ�T kmh]Oo`iUPegKNQVMPhLQ[WrKSh IQ[enZ)`bW IQpqegh�OoQHWupRh]ko^>Q[W]WNMPWuW IQ[acMRQVUcK]`)Q[ZiW[°dacMR`Sh]QVpRh IQHWrQ[UmK]QVUcKu^A_Pen^VMRU MPURQ-`iUPW8KAegUP^VQ-O+T MRU pRh]kgÀlmh]enXfX@QuW IQ[acMRQ[UcKN`iQVZ\QVU;KNhAeg`iU%OoQ|WVT Q>v IQH^>MoK]QVhHw
��kmUP^>Q[poKNMPQVZiZ)Q[X@Q[UcK[°zMRU�pPhNko^>QHWNWNMPW�X@koO IQVZi`iWNQ Z�T QVv IQ[^VMoKN`iknU7O+T MRU pRh]knlnhAegXfXfQ-WNMRhMPU;pPhNko^>QHWNWNQVMPh ±¨`ihrK]MRQVZjOo`iWNp³kmW]egUcKd·
¯ O+T MRU=^>kmX@pRKNQVMPh!knhAOo`)UqegZN³
¯ O+T MRU@¿8QVM=OoQuh]QVlm`iWrKNh]Q[W�³
¯ OoQuX IQ[X@km`)h]Qf´µ±¨`)hNKNMPQVZiZ)Qª¶ °RQVK]^gw�/Q|pRh]ko^>Q[W]WNQVMRh!pR_¨soWN`iacMRQ|^VknXfX�MoK]QuQVUcKNh]QuZiQ[W!pRh]ko^>QHWNWNMPW[°RWrkmMPW!Zbe�Oo`)h]Q[^>KN`iknU=O+T MRU=knhNÀORknURUPenUP^>Q[MRhHw
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D

UC

Modèle conceptuel

A

B

C

D

UC

Implémentation¸DegUqW�ZiQ�^[enW OoQ�WrsoWrK[tQ[X@QHW�te|KNQVXfpPW pPenhrKAegl IQn°²K]knMPW�ZiQ[W�pRhNko^VQ[W]WrMPWSpRh]knlnh]Q[W]WNQVUcK�ORenUPWSZiQ
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K]QVXfpPW[°RX�eg`bW�MRU=WrQ[MRZdWVT Q>v IQH^>MoK]Q-te#Zbe#�µkn`bWVw

A

B

C

D

Temps�je ±¨`ÕK]Q[W]WrQ�OdT QVv IQ[^>MRKN`iknU½O+T MRUýpRh]ko^>Q[W]WNMPW-OokmURU IQ UPQ�WrQ[h]en`ÕK pPenW U IQ[^VQ[W]WNen`)h]QVXfQ[UmK�ZbeX%�Q[X@Q#Wr`jZ»T QVUPWNQVX#YRZiQ�OoQ[W�pRh]ko^>Q[W]WNMPW!Q[WrK�QVv IQ[^VMoK IQ-te�UPknMR±mQ[egM/°P^Venh{Z�T IQVK]egK�OoM�WNsoW8K[tQVXfQenM ZienUP^>Q[XfQVUcK#´µp³kmWN`)KN`iknU�OoQHW1K[�Q>K]Q[W�OoQ[WDOo`bWNacMRQHWV°³ko^V^>MPpPe²K]`)kmU OoQ[WD^Vem^A_RQ[W[°/w[w>w]¶�eg`iUPWN`acMRQ;Z)Q KNhAeg`)KNQ[XfQVUcKfOdT IQ[± IQVURQ[XfQVUcK]W#enWNscUq^A_RhNkmURQ[W ´ÒK]h]enX@QHW@h IQHWrQHegMq¶upqQ[MoK-^>knUqOoMR`ihNQ teOoQHW�knhAOoknUPUPegUP^VQVXfQVUcKAWSK]h[tQ[W�Oo`EM IQ[hNQ[UcK]W[w¸�Q7�Éeg`)K[°�`)Z@UdT Q[WrK�pPemW=pqkcWNWN`iYRZ)Q ORegUPW�MRU KNQ[Z#WNsoW8K[tQVXfQ7OoQ �Éen`)h]Q�O+T _¨s¨pqknKN_dtQHWrQHWWNMRh@Z)Q �Éen^ K]QVMRh#KNQ[XfpPWV°z^>Q;acMR`�hNQ[pRh IQ[WNQVUcKNQ�MRUPQ ^>kmXfpRZ)`b^VegKN`iknU p³knMRh@ZiQ;^VknUcKNh²�knZiQ-OoQ[Wp IQVh]`)pR_ IQVh]`iacMRQHW�O+T QVUcK]h IQ[Q[W/�²WNknhNKN`iQ[W[°jacMR`1U IQ[^VQ[W]Wr`)KNQ[UmK�OoQHW@KNhAeg`)KNQVXfQ[UmKAW�Wrp IQ[^V`�DqacMRQHW#enMXfk²snQ[U O+T `iUmK]QVh]hNMPpoKN`iknUPW�X�egK IQ[hN`iQVZiZ)QHWVw
Ð�Ï�Î�Ï�Ð £ ãCÕ�×1Ò£Ô�ØÁÙ�Ö>ãbÙßÒ,àyã/ü�à£ØÍÝ�ãbÖ,Ö�Ü�Ö

þ1U@pRh]ko^>Q[W]WNMPWCURQ�pqkmMR±²egUcKz^VknUP^VQVpoK]MRQVZiZiQVXfQVUcK �Q>K]hNQ�^>h IQ IQSacMdT enM�Xfk²snQ[U#O+T MRUfegpRp³QVZWNsoW8K[tQVXfQn° ^gT Q[WrKrÀ>te²À§Oo`ihNQ=pPenh MRU egMoK]hNQ�pRhNko^VQ[W]WrMPW eªsmenUmK-h IQHegZi`iW IQ=^>QVK;egpPpqQ[Z»° knUý±mkn`)KenpRpPeghAeª� �ÕK]hNQ�UPegKNMRh]QVZiZ)Q[XfQVUcKDZbe-UPkgKN`iknU O+T enhNY³knh]Q[W]^>Q[UP^>Q#OoQ[W�pRh]k¨^VQ[W]WrMqWV°zte-pPenhrK]`)h�O+T MRUenUP^g�QVKNh]Q ^>kmXfX�MRUxte KNkmMPWV°z^>h IQ IQ-egM�O IQVX�egh]hAeglnQ�OoM WrsoWrK[tQ[XfQ�´µpRh]ko^>QHWNWNMPW  H¡+  � WNknMqWþ{UR`ÕvP¶>w�/e@URknKN`iknU=OoQ�lnh]knMPpqQHW ORQupRhNko^VQ[W]WrMPW�´ ()( e�p�g8r ] YsY¿�Np�gNv8eXY FHF ¶>°PO IQLDPUR`bW!^>knXfXfQuOoQ[WWNknMPWrÀ§egh]YqkmhNQHWN^VQVUP^VQ[W[°mQHW8K IQ[lmenZ)Q[X@Q[UcK�MRKN`iZ)`bW IQVQupPenh1^>QVhNK]en`)UqW1WrsoWrK[tQ[XfQ[W�p³knMRh1Zi`iX@`)KNQ[h{Zbep³knhNK IQ[Q�OoQHWz^>knXfX�egUqOoQ[WCOoQ�^>knUcK]hª�kmZ)Q OoQ�pPhNko^>QHWNWNMPW ´µpPenhjQVvoQVXfpRZiQ�Zbe�^VknXfX�egUPORQ ñ\ n�¨�ZbegUP^ IQVQ�te@pPeghNKN`ih1OoQuZ�T `iUcKNQ[hNpRhH�QVKNQVMPh OoQ|^VknXfX�egUPORQ[W[°RWrkmMPWÍþ1UR`)vP¶ w
Ð�Ï�Î�Ï)( 3ç Òw×1Ò£ÖÇÚ�ú�Ü¿Ù�ü¿àyØ�Ý�ãCÖ�Ö,Ü�Ö
�dQHWdpRh]ko^>QHWNWNMPW+pPemWNWNQVUcK/pqegh/OoQHW IQVK]egK]WdOo`bW]^>h]Q>K]WjOo`EM IQ[hNQ[UcK]W[w º U|Oo`)KCacMdT MRU|pRh]ko^>Q[W]WNMPWQHW8K/·
¯¤S] f|v WVT `iZjQHW8KDQVU ^VknMRhAW{OdT QVv IQ[^>MRKN`iknU WNMRh�ZiQ�pPhNko^>QHWNWNQVMPh[wP¸DegUqW{ZiQ@^[enW�O+T MPURQ#X�egÀ^A_R`)UPQ=X�MRZ)KN`)À�pPhNko^>QHWNWNQVMPh]W[°jpPZ)MPWN`iQVMRhAWfpRh]k¨^VQ[W]WrMqW#p³QVMP±nQVUcK=�QVKNh]Q IQ[Z)MqWfQVU X;�QVXfQKNQVXfpPW[°\X�eg`bW{`iZzs%e-KNkmM²¿8knMRhAWDegM pRZiMPWDegMoKAegUcKuOoQ�pRh]ko^>QHWNWNMPW IQVZiMPW{acMRQfOoQ�pPhNknÀ^>Q[W]WNQVMRhAW1´µkmU�pqQ[MoK�ZiQ1±mkn`ihLQVUfKAegpPenUmK�Zie|^VknXfX�egUPORQ �³© WrMPhSMRURQ{Xfem^A_R`iURQ¿þ1UP`ÕvX�MRZ)KN`)À�pPhNko^>QHWNWNQVMPh]W[°ªQ>K'QVU@hNQ[lmenh]ORenUcKjZiQ UPknX�YPhNQ�OoQ�pRh]k¨^VQ[W]WrMqW/`iUPOo`bacM IQ[Wz^VknXfXfQ
()( p[vwmXmyhim,� FHF egM%X;�QVXfQDXfknXfQVUcKA¶�³

¯ e�p¦¥] Z W[T `iZzQ[WrK�WNMPWNpqQ[UPOoM QVU �Éeª±mQVMRh�O+T MRU enMoKNh]Qnw�þ{U�pRh]ko^>Q[W]WNMPW{QHW8K�pRh[�Q>K�WVT `iZCUPQZ)MR`/XfenUPacMRQ|acMRQ�Zie@h]Q[W]WrkmMRhA^>QDpRhNko^VQ[W]WrQ[MRh�pqkmMRh1WVT Q>v IQH^>MoK]QVh�³
¯ ¥'fEgN�Lv§S] W[T `iZ�Q[WrK;Q[U egKrKNQ[UcKNQ O+T MPU IQ[± IQVURQ[XfQVUcK Q>v¨K]QVh]URQ ´ÉYRZik¨^ Oo`bW]amMPQn° �µh]enpRp³Q^>Zbeª±c`iQVhH°+wVwVw]¶ w

�/Q[W�KNhAegUPWN`ÕK]`)kmUPW|Q[UcKNh]Q ^>QHWuK]hNkm`iW IQ>KAe²KAW�WNknUcK#X�e²K IQVh]`begZi`iW IQVQHWDpPegh@Z»T egMRKNknX�egKNQ WNMR`i±ªenUcK´É±nkn`ih`ó õ\°opPeglmQ � �m�Nö\p³knMPh1MRU%egMoK]knX�e²K]Q�^VknXfpRZiQ>K ¶ w
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Bloqué Prêt

�je�Wr`ilnUP`�Dq^[e²K]`)kmU OoQHW1acMPe²K]hNQDKNhAegUqWr`)KN`iknUPW Z IQVlcegZiQ[W Q[WrK!ZiefWNMR`i±ªenUcKNQnw
� w!�dQ�pPhNko^>QHWNWNMPW|e IQVpRMR`bW IQ#ZiQ acMPenUmK]MRXGOoQfKNQ[X@pqW�acMR`SZiMR` e IQ>K IQ-e²KrK]hN`iYRM IQnwd�LT knhNÀOokmURUPegUq^>QVMPh[°nenpRp³QVZ IQ1OoQ��Ée+~^VknU-emWrs¨UP^A_Rh]knUPQ�pPenhL`iUmK]QVh]hNMPpoKN`iknUfZiknhAWNacMRQ!ZiQ�KNQ[X@pqW`iX@pqeghNKN`+Q[WrK IQH^>knMPZ IQm° IQVZi`ÕK!MRU=egMRKNh]QDpPhNko^>QHWNWNMPW pPenhNXf`+ZiQ[W!pRh]ko^>QHWNWNMPW pRh[�Q>KAWVw
�ow!�LT knhAOokmURUPegUq^>QVMPh IQ[Z)`)K{^>Q�pRh]ko^>QHWNWNMPW pPegh]Xf`+Z)QHW!pRh]ko^>Q[W]WNMPW pRh[�Q>K]W[w
�Rw!�dQ pRh]ko^>Q[W]WNMPWjW[T QVUPOokmhrKzQVU@e²KNKNQVUcK]Q O+T MRU IQV± IQ[URQVXfQ[UmKjQ>v¨KNQ[hNURQ�´ÉO IQ[^VknXfpoKNQ�O+T _RknhNÀZiknlnQm°³egKrK]QVUcKNQ@OoQ@ORknURU IQVQ[W[°/w[w>w]¶>w+�LT knhAOoknURUqegUP^VQVMRhH°qenpRpqQ[Z IQ�OoQ#�Ée+~^>kmU Q>vopRZi`b^>`)KNQpPenh�ZiQ�pPhNko^>QHWNWNMPW ^>kmMRh]enUcKSZ)kmh]W]acMRQ�^VQVZiMR`)ÀÁ^V`qURQDp³QVMoK!pRh]knlmhNQHWNWNQVhSOPegUPW ZiQ1KNhAeg`)KNQVÀXfQVUcK1O+T MRU;enpRp³QVZ+WrsoWrK[tQ[XfQ#´ÉegKrK]QVUcKNQuO+T IQV± IQ[URQVXfQ[UmK enWNscUq^A_RhNkmURQH¶>° IQVZi`ÕK�MRU enMoKNh]QpRh]ko^>Q[W]WNMPW pPegh]Xf`+Z)QHW!pRh]k¨^VQ[W]WrMqW�pPh[�QVK]W[w
�Pw!�LT IQ[± IQVURQ[X@Q[UcK+egKrK]QVUPOoM�pPeghdZiQSpPhNko^>QHWNWNMPW+WNQLpRh]koOoMR`)K[wg��T QHW8K/ZiQSWNsoW8K[tQVXfQLO+T Q>vopRZikn`)ÀK]egKN`iknU�acMR`jlPtQ[hNQ|WNknU%K]h]en`ÕK]QVXfQVUcKf´µQ>KDpPenW{Z)Q#pRh]k¨^VQ[W]WrMqWV°qpRMR`bWNacMdT `)ZCQ[WrK�YPZ)koacM IQª¶ °OoQ��Éed~^>knU%enWNs¨UP^A_Rh]knURQm°oQVU%`iUmK]QVh]hNkmXfpPegUcK KNQVXfp³knhAeg`ihNQ[XfQVUcK!Z)Q|O IQVh]knMRZiQVXfQVUcK!OoMpRh]ko^>Q[W]WNMPW�en^ K]MRQVZiZiQVXfQVUcK IQVZiM;pqkmMRh!KNhAeg`)KNQ[h�Z)QHW1OoknUPU IQVQHW hNQP~^>MRQHWV°¨Q>K!�Éen`)h]Q�pPenW]WNQVhZiQupRhNko^VQ[W]WrMPW Q[U%egKrK]QVUcKNQuOoQuZ�T IQ>K]egK ¥'fEgN�Lv§S] te@Z»T IQVK]e²K e�p.¥] Z wn{±nQH^D^VQ�X@koO+tQVZiQn°¨Z»T Q>v IQH^>MoK]`)kmU O+T MRU%pRh]k¨^VQ[W]WrMqW�p³QVMRK�pPhNkmlnh]Q[W]WrQ[h OoQuOoQ[Mov-�Éed~^>knUqW+·
¯ OoQD�Ée+~^VknU%Wrs¨UP^A_PhNkmURQn°¨ZiknhAWNacMRQ�Z)QupRh]ko^>QHWNWNMPW�Q[WrK IQVZiM QVK!OR`iWNpqkcWrQuOoQ�Zbe@hNQHWNWNknMRhA^>QpRh]ko^>Q[W]WNQVMRh�³
¯ OoQ#�Ée+~^VknU emWrs¨UP^A_PhNkmURQn°³Z)kmh]W]acMdT MRU�egMRKNh]Q#pRh]ko^>QHWNWNMPW�Q[WrK IQ[Z)M/°³X�en`iW�acMRQf^>QVZiMR`)ÀÁ^V`Q[WrK!`)UcK]QVh]hNkmX@pPM pPenh!Z)QuWNsoW8K[tQVXfQDpqkmMRh!Q'M\Q[^>KNMRQ[h{OoQ[W K]h]en`ÕK]QVXfQVUcKAW!egM;pRhNkxDRK1OoMpRh]QVXf`iQVh!pRh]ko^>Q[W]WNMPWVw

¸DegUqW/ZiQ�OoQ[Movo`»tQVXfQS^VemWV°[Z)Q�pRh]k¨^VQ[W]WrMqW+URQSpPhNkmlnh]Q[W]WrQzpPemWdZiMR`ÕÀÁX;�QVXfQm°VpRMR`bW]amMPQ�WNknU|^>kmXfpoÀK]QVMRh�knhAOo`)UqegZzhNQHW8K]Q�DPl IQ#ZÁte;kdtM ZiQ�pRh]k¨^VQ[W]WrMqWDe IQVK IQ@Xf`iWuORenUPW�Z�T IQVK]egK ¥LfEgN�'v«S] °dX�eg`bW�OoMK]h]eª±²en`)Z+QHW8K1h IQ[enZ)`bW IQ{ORenUPW!WrkmU `iUcK IQ[h[�Q>K[w

·�­s· � ?V&j� �{E­¬�";y $'�
�je-lmQ[WrKN`iknU�OoQHWDpRhNko^VQ[W]WrMPW�Q>KuOoQHW{`iUcKNQVh]h]MRpoKN`iknUqW{h]QVpRh IQHWrQ[UmK]QuKNkmM²¿8knMPh]W�Zie;^>kmMP^A_RQZbe;pRZiMPW�YPenW]WNQfOdT MRU WNs¨WrK[tQVXfQ@OdT QVv¨pPZ)km`ÕKAe²KN`iknU ´µX%�Q[XfQ@^VZ)`iQVUcKrÀ§WNQVh]±nQVMPh+Ã ¶>°/^VenhDQ[Z)ZiQ�Ookn`)KpPh IQ[Q>vo`bW8K]QVh pqkmMRh!amM/T kmU ^>kmU'~^>km`)±mQ{ZiQ�h]Q[WrKNQ�OoM;WrsoWrK[tQ[X@QD^>kmX@XfQDMRU;QVUPWNQVX#YRZ)Q�OoQDKNhAeg`)ÀK]QVXfQVUcKAW1W IQ[acMRQVUcK]`)Q[ZiW Q>K{^VknUP^VMRh]hNQ[UmKAWVw
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�zkmMRh'XfQ>KNKNh]Q1QVU%µuMP±ch]Q�pRhAe²KN`bacMRQVXfQ[UmK�Z)Q1XfkoO+tQ[Z)Q1ORQ[WLpPhNko^>QHWNWNMPW[°gZiQ{WrsoWrK[tQ[XfQ�OR`iWrÀp³kmWNQ{O+T MRURQ�KAegYRZiQn°cegpRp³QVZ IQ[Q (i( KAegYRZiQ1OoQHWLpRh]ko^>Q[W]WNMPW FªF °V¿regX�eg`bWLWt® enpRp IQ[Qn°²OokmUmK ^A_PenacMRQ

ÄÅLÆ»Ç�Ç�ÇÉÈÊÆ�Ç»Ç§ËPÌ²ÍrÎ>ÏµÐ Ð ÏÒÑÁÓÕÔ Ö8ÔV×�ØRÍ]Ù8Ú§ÏµÓÕÛqÜ»Ö³Ý\ÞVßmÙ§Þ[àâá²ã



�g� »�¼¿½¿¾ÁÀLÂ�Ã Ä¡ £Æ¶¾ÁÃ`É`»�Ä��P��Ë¢�
Q[UmK]h IQVQ�^Vknh]hNQHWrp³knUqO te�MRUfpRhNko^VQ[W]WrMPWjpPenhrK]`i^VMRZ)`iQVh'QVKL^>knUcK]QVUPenUmK'OoQHWz`)Uo�µkmhNX�egKN`iknUPWjKNQ[Z)ZiQ[WacMRQL·
¯ Z)QHW�±²enZ)Q[MRh]W OoQuWNknU ^VknXfpoKNQ[MRh�knhAOo`iUPegZ�°cORQDWNknU pqkm`)UcKNQ[MRh�OoQ�pP`)ZiQn°oQVK�OoQHW�egMoK]hNQHWhNQ[ln`bW8K]hNQHW ORM;pPhNko^>QHWNWNQVMPh�³
¯ WrkmU#U¨MRX IQ[hNkDOoQ!pRh]k¨^VQ[W]WrMqWV°²WNknU IQ>K]egK[°gW]e{pPhN`iknh]`ÕK IQn°²WNknU#±nQ[^>KNQ[MRhLO+T `)UcKNQ[hNh]MRpoK]`)kmUPW[°Q>K=Z)QHW%egMoK]hNQHW `iUo�µkmhNX�e²K]`)kmUPW U IQ[^VQ[W]WNen`)h]Q[W te�Zbe�lmQ[WrKN`iknU OoMxpPhNko^>QHWNWNMPW pPegh;ZiQWrsoWrK[tQ[X@Q�³
¯ WrkmU ko^V^VMRpPegKN`iknU%X IQVXfkn`ih]Q1³¯ ZiefZi`iWrKNQuOoQHW�Dq^A_R`iQVhAW�knMP±nQVhNK]W pPenh!Z)MP`x³¯ wVwVw[°²QVU��Éeg`)K[°ªKNkmMoK'^>Q�amMP`ROokn`)K �Q>KNh]Q�W]egMP± IQSpPenh/�²pqkmMRh/ZiMR`oZiknhAWNacMdT `)ZcpPemWNWNQ ORQ�Z�T IQ>K]egKS] f|v tefZ�T IQ>K]egK e�p.¥] Z wn DPU�acMRQS^VQ>KrK]Q'K]enYRZiQSURQSWNkn`)K/pPemW\KNh]knp IQVURkmhNXfQn°VZie�pRZiMRpPenhrKzOoQ[WjWrsoWrK[tQ[XfQ[W+Oo`bWrp³kmWNQVUcKjORQOoQ[Mov�¾VknUPQ[W+pPenhdpRh]ko^>Q[W]WNMPWVw[�/e�pRh]QVXf`»tQVh]Qn°Á¿renXfen`iWjWX®�egpPp IQVQm°>^>kmUmK]`)Q[UcKdZ)QHWd`iUo�µknh]X�e²KN`iknUqW^VhN`)KN`bacMRQ[WzOokmUmK'ZiQ WNsoW8K[tQVXfQ�e1K]knM²¿8kmMRhAWjY³Q[WNkn`iUdwg�je�OoQ[Movo`»tQVXfQn°²^>kmUcKNQVU¨MRQ�ORenUPWCZ»T Q[WNpPen^VQOoQ1^A_qenacMRQ!pRh]ko^>Q[W]WNMPWzQ>KSOokmUP^!Wt® enpRpPegYPZ)Qm°g^>knUcK]`)Q[UmKLZ�T `)Uo�µkmhNX�egKN`iknU�OoknUcKLZiQ1pRh]ko^>Q[W]WNMPWUdT egMPh]e YqQHWrkm`)U acMRQ@Z)kmh]W]acMdT `iZzpPenW]WNQVhAe-Q'M\Q[^>KN`i±nQ[X@Q[UcKuORQ@Z�T IQ>KAe²K e�p¦¥] Z te Z�T IQVK]egK S] f|v ´µQVK^VQ[W OoknURU IQVQHWSWNQVh]knUcK�egZiknhAWLYP`)Q[U Oo`bWrp³knUP`)YRZiQ[W Q[U-X IQVXfkn`ih]Q#te�^VQ�XfknXfQ[UmK ¶ wR�¨kmMPWßþ{UR`)v\°^VQ[W!OoQ[Mov;WrKNhA^ K]MRhNQHW�WVT egpRp³QVZiZiQVUcK �o�w¤y� ´ÉpqkmMRh (i( e�p�g8r ] YsY FªF ¶�QVK � ´µp³knMRh (i( v,Y ] p FªF ¶ w

Ð�Ï�Ð�Ï�Ð � ãbÖ:Ò£Ô�ØßÙ Ú¿ãbÖôÔ�ÙßÒ,ãbà£àyÜ ü¿Ò£Ô�ØÁÙ�Ö
�dQ;K]h]en`ÕK]QVXfQVUcK�OoQ[W@`iUmK]QVh]hNMPpoKN`iknUPW@pPenh#ZiQ=WrsoWrK[tQ[XfQ W[T QLM³QH^ KNMPQ Q[U enpRpqQ[ZienUcK@MRUPQh]knMoK]`)UPQ#OoQ#KNhAeg`)KNQ[X@Q[UcK�emWNWNko^>` IQVQ te ^A_PenacMRQ�K8scp³QfO+T `iUcKNQ[hNh]MRpoK]`)kmUd°³ORknUcKDZ�T enOoh]Q[W]WrQ�Q[WrKWrKNko^�' IQVQ ORegUPW@ZiQ[Wf^VemWrQHWfO+T MPU7K]enYRZiQ[egM `)UqOoQ>v IQ;pPegh@ZiQ K8s¨p³Q;OdT `iUcKNQVh]h]MRpoKN`iknU/°zenpRp³QVZ IQ

(i( ±nQH^ K]QVMRh-O+T `iUmK]QVh]hNMPpoKN`iknUPW FHF wS�'enh�Q>voQVXfpRZiQn°�WrkmMPW�þ1UR`)v+°SkmU Oo`bWrKN`iURlnMRQ=ZiQ[W�K8scp³Q[WO+T `iUmK]QVh]hNMPpoKN`iknUPW!WNMR`i±²egUcK]W`ó õq°wDPlmMRhNQu�Pw �P°opPeglmQ � �n�{öm·
�1MRX IQ[hNkfO+T `)UcK]QVh]hNMRpRKN`iknU �DQ[WrKN`iknUPUPeg`ihNQ

� �1kmhNZiknlmQ� ¸�`iW]acMRQ� ´É��WrQ[MPOoknÀ§¶§KNQVh]Xf`)UqegMov ´l�,� ò ¶� n1MRKNh]Q[W!p IQVh]`)pR_ IQVh]`iacMRQHW� �dkmln`b^>`iQVZL´µKNhAegpq¶� n1MRKNh]Q[W
��kmX@XfQ�knU%ZiQ�±nkn`)K!`i^V`»°PZ)Q�K]h]enp Ziknlm`i^V`)Q[Z+Q[WrK�Q[U;�Éeg`)K1MRURQu`iUmK]QVh]hNMPpoKN`iknU%^>ZbenW]Wr`bacMRQn°dtefZbeOo`EM IQVh]QVUP^VQ1acMdT Q[Z)ZiQ1UdT Q[WrKSpPemWLpRh]`bWrQ!Q[U-^>knXfpoK]Q1pPenhSZiQ1pRh]k¨^VQ[W]WrQ[MRh{teupPenhrK]`)h�OoQ{WN`)lmUPegMovQVvcK]QVh]URQ[W-pRhNk²±mQVUPenUcK�OdT enMoKNh]Q[W-^VknXfp³kmW]egUcK]W=´»^>knXfXfQ ZiQ[W ^>knUcK]hª�kmZ)Q[MRh]W�OR`iW]acMRQ[W[°LpPenhQVv¨Q[XfpRZ)Qª¶ °\X�eg`bWD`)UPORMR`ÕK]QfpPegh�Z�T QVv IQ[^>MRKN`iknU�O+T MRURQ@`iUPW8K]hNMq^ KN`iknU Wrp IQ[^V`�DqacMRQ@OoM ZienURlmenlnQX�en^A_P`)URQ�´ÉZ»T `)UqW8K]hNMP^>KN`iknU%�8�{� � � � pqkmMRh!Z)Q|¸ º �R¶>w¸�Q[WdU¨MRX IQ[hNkcW\O+T `iUcKNQ[hNh]MRpoK]`)kmUPWdOo`EM IQVh]QVUcK]W+WNknUcK/^>kmMRhAegXfXfQVUcKde{M\Q[^ K IQ[W+enMovDOR`�M IQVh]QVUcKAWp IQVh]`)pR_ IQVh]`iacMRQHW%OoMøWrsoWrK[tQ[XfQn°{acMR`@pqQ[hNXfQVKrKNQ[UcK O+T en^V^ IQ[ORQVh egMRv h]knMoK]`)UPQ[W�ORQ KNhAeg`)KNQVÀXfQVUcK{enpRpRh]knpRh]` IQVQ[W�te#KNhAeª±nQ[h]W ZiQu±nQ[^>KNQ[MRh1O+T `)UcKNQ[hNh]MRpoK]`)kmUPW[wq��Q[W�U¨MRX IQVh]kmW[°¨pPeghN�µkn`bW�pPegÀhAegX IQVKNhAegYRZiQ[WzegMfUR`i±nQHegMfOoM�X�e²K IQVh]`)Q[Z»°gWNknUcKLegpPpqQ[Z IQHWzU¨MRX IQVh]kmWz�8�o¯�´ÉpqkmMRh (i( d'myZ ] p[p[v8e�Z° ]E± v ] YsZ FªF ¶>w
�dQ-KNhAeg`)KNQVXfQ[UmK@O+T MPURQ-`iUmK]QVh]hNMPpoKN`iknU pPenh|Z)Q WrsoWrK[tQ[X@Q�W[T QLM³QH^ K]MRQ OoQ-Zbe;�Ée+~^VknU7WNMR`)À±²egUcK]Q'·
¯ Z)Q pRhNko^VQ[W]WrQ[MRh�W]egMR±mQVlmenh]ORQ#Zbe=±²egZiQVMRh@OoQ WNknU7^VknXfpoK]QVMRh#knhAOo`)UqegZSORenUPW|Zbe=pR`iZiQ^>knMPh]enUmK]Qn°LO IQ>KNQ[hNXf`iURQ%Z)Q%K8s¨p³Q OoQ%Z»T `iUmK]QVh]hNMPpoKN`iknUd°SpPenW]WrQ%Q[U XfkoOoQ=URk²scegMd°zQVK
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^A_PenhNlmQCZbe�URkmMR±nQ[Z)ZiQz±ªenZ)Q[MRh/OoM|^VknXfpoK]QVMRhdkmh]OR`)UPenZPte!pPenhrK]`)hdOoQSZie�±²egZiQVMPhd^>knUcK]QVU¨MRQORenUPW�Z)Qu±mQ[^>KNQVMPh1O+T `iUcKNQ[hNh]MRpoK]`)kmUPW�pqkmMRh!ZiQ�K8s¨p³Q|^>kmUPWr`bO IQ[h IQC³

¯ Zbe|h]knMoK]`)URQ�OoQ�KNhAeg`)KNQ[X@Q[UcK OoQDZ»T `iUmK]QVh]hNMPpoKN`iknUd° IQH^>h]`ÕK]Q{QVU ZienURlmenlnQ1X�em^A_R`)UPQn°oWNenMoÀ±nQ[lmenh]OoQ ZiQ[WLh]QVlm`iWrKNh]Q[WzOoM�pPhNko^>QHWNWNQVMPhLORegUPWLZie�pR`iZiQ1^>knMPh]enUmK]Qn°²kmM@YP`)Q[U-^>knUqW8K]hNMR`)KMRURQ#egMoK]hNQ|pP`)ZiQ#O IQ[Oo` IQVQuenM%KNhAeg`)KNQVXfQ[UmKDOoQ|Z�T `iUcKNQVh]h]MRpoKN`iknU7´É±nkm`)h�ó õq°³pPeglmQ[W � � � ¯� � º öµ¶ °'pRMP`iW egpRp³QVZiZ)Q=Zbe pRh]ko^ IQHOoMRh]Q;pPhN`iUP^>`ipPenZ)Q OoQ=lmQ[WrKN`iknU½OoQ=Z�T `iUcKNQ[hNh]MRpoK]`)kmUd°IQH^>h]`ÕK]Q�Q[U;ZbegUPlmeglmQu�#³
¯ egM hNQVKNkmMRh�OoQ Zbe pRh]k¨^ IQ[ORMRhNQ OoQ%lnQ[WrKN`iknU/°CZbe hNkmMoKN`iURQ%OoQ;KNhAeg`)KNQVXfQ[UmKfh]Q[WrK]egMPhNQZiQ[W h]QVlm`iWrKNh]Q[W=ORMøpRh]k¨^VQ[W]WrQ[MRhH°1pRMR`bW QVv IQ[^>MRKNQ MRURQ�`)UPWrKNh]MP^>KN`iknUøOoQ hNQVKNknMPh�OoQpRh]ko^ IQHOoMRh]Q�´É�1J���knM �8�1JS�1¶�p³knMRhfh]Q[^A_PenhNlmQVh|ZiQ=^>knXfpoK]QVMRh@knhAOo`iUPegZ�OoM pRh]kgÀ^>QHWNWNQVMPh1eª±nQ[^�Zbe#±²enZ)Q[MRh1WNenMR±nQ[lmenh]O IQVQn°cacMR`dQ[WrK1O IQ[pR`)Z IQ[Qnw

Procédure
de gestion

traitement
Routine de

Vecteur d’interruptions

Interruption

Processus
courant

Temps

�oknMPWz�=`iUR`)v\°ªZiQSK]h]en`ÕK]QVXfQVUcK'OoQ[WC`iUcKNQVh]h]MRpoKN`iknUqWjQHW8KzYPemW IQ�WrMRhzMRU#X IQ[^[egUR`bWrXfQ ^>Zi`)Q[UmKNÀWNQVh]±nQ[MRh�ORQ{K8s¨p³Q��1��� ´µp³knMRh ()( ° ]'^ g{Z ] oqp�g8r ] _Nvwp ] b j{fif FªF ¶ °oe{DPU amMPQ�ZiQ1K]h]en`ÕK]QVXfQVUcKQLM³QH^ K]`Õ�1OoQHW�`)UcKNQ[hNh]MRpoK]`)kmUPW�Wrkm`ÕKuQLM³QH^ KNM IQfpPeghuOoQHW�pRhNko^VQ[W]WrMPW�Oo`bWrKN`iUP^ KAW|OoM URk²smenM¶ó õq°pqeglnQu� � ön·
¯ ^>kmXfX@Q�^>`)ÀÁOoQHWNWNMPW[°>ZiQLpRh]k¨^VQ[W]WrQ[MRhdW]egMR±mQVlmenh]ORQjZiQS^>kmXfpoKNQ[MRh/kmh]Oo`iUPenZ»°>pPMR`iWj^A_Pegh]lnQW]e#UPknMR±mQVZiZ)Q�±²egZiQVMRh�te@pPenhrK]`)h1ORM;±mQ[^>KNQVMPh�OdT `iUcKNQVh]h]MRpoKN`iknUqW�³
¯ Zbe#h]knMRKN`iURQuOoQDKNhAeg`)KNQVXfQ[UmK1OoQ�Z�T `iUcKNQ[hNh]MRpoK]`)kmU;W]egMR±mQVlceghAOoQ{ZiQ[W�h]QVlm`iWrKNh]Q[W OoM%pRh]kgÀ^>QHWNWNQVMPh!Q>K1^>kmUPW8K]hNMP`ÕK1MRUPQDUPknMR±mQVZiZ)Q�pR`iZ)QÁ³
¯ Zbe%pRhNko^ IQ[OoMPhNQ@OoQ�lnQHW8K]`)kmU OoQ�Z�T `)UcKNQ[hNh]MRpoK]`)kmU pPenW]WrQfMRU XfQ[W]W]eglnQ�enM pRh]ko^>QHWNWNMPWOoQ lmQ[WrKN`iknU OoQ Z�T `iUcKNQ[hNh]MRpoK]`)kmU `iUPOo`bacMPegUcK Z�T egh]hN`i± IQVQ%O+T MRURQ `iUcKNQVh]h]MRpoKN`iknU/°LpRMR`bWXfkoOo`�DqQuZ»T IQ>KAe²K1OoQu^>QupPhNko^>QHWNWNMPW QVU e�p.¥] Z °RQ>K{enpRp³QVZiZ)Q�Z�T kmh]OokmURUPenUP^>Q[MRh�³
¯ Z�T kmh]OokmURUPenUP^>Q[MRh!^A_Rkn`bWr`)K!Z)QupPhNko^A_Pen`)U pRhNko^VQ[WNMPW!OoQDKNhAeg`)KNQ[X@Q[UcK#te#QVv IQ[^VMoKNQ[h[wo�dQHWpRh]ko^>Q[W]WNMPWLOoQ1lmQ[WrKN`iknU-OoQHWL`iUcKNQVh]h]MRpoKN`iknUqWLWrkmUcKLKNkmM²¿8knMRhAWSORQ1pRZiMPWL_PenMoKNQ�pRh]`)kmhN`)K IQacMRQ=ZiQ[W-pPhNko^>QHWNWNMPW�^VZiemWNWN`iacMRQHWVw���Q[pqQ[UPORenUmKH°SWN`{ZiQ=pRhNko^VQ[W]WrMPWf`iUcKNQ[hNh]knXfpRM Q[WrK^>Q[Z)MP`\ORQ�pRZiMPW _PenMoKNQDpRh]`)kmhN`)K IQ#´É^gT Q[WrK|te#Oo`ih]Q�ZiMR`)À�X%�Q[X@Q�MRU pPhNko^>QHWNWNMPW OoQDlnQ[WrKN`iknUO+T `)UcK]QVh]hNMRpRKN`iknUPWA¶ °o`iZ/WNQVhAe�h]QVZbegUP^ IQ�O+T enYqkmh]O ³
¯ ZiQ{pRh]ko^>Q[W]WNMPWSOoQ�lnQHW8K]`)kmU OoQ{Z�T `)UcKNQ[hNh]MRpoK]`)kmU�KNhAeg`)KNQ�^>QVZiZiQ>À§^>`�°mpRMP`iW WrQ�hNQ[YRZik¨acMRQ�QVUegpPpqQ[ZienUmK!Z�T kmh]ORknURUPenUP^>Q[MRh�³
¯ ZiknhAWNacMRQ;Z)Q%pRh]ko^>QHWNWNMPW@`)UcK]QVh]hNkmX@pPM�Q[WrK�h IQ IQ[Z)Md°CZbe�h]knMoK]`)UPQ%ORQ;lmQ[WrKN`iknU OoQ%Z»T `iUoÀKNQ[hNh]MRpoK]`)kmU7K]QVh]X@`iURQ;Q>KfhNQ[UPO7Zbe Xfen`)U te�Zbe hNkmMoKN`iURQ Q[U ZbegUPlmeglmQ-X�en^A_R`iURQ%OoQ
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KNhAeg`)KNQVXfQ[UmK{ORQuZ»T `)UcK]QVh]hNMRpRKN`iknU�³

¯ Zie h]knMoK]`)UPQ%ORQ%KNhAeg`)KNQVXfQ[UmK ORQ=Z»T `)UcK]QVh]hNMRpRKN`iknU hNQHW8KAegMRh]Q ZiQ[W-hNQ[ln`bW8K]hNQHW@ORM pPhNknÀ^>Q[W]WNQVMRhH°SpRMP`iW Q>v IQH^>MoK]Q=MRURQ�`iUPWrKNh]MP^ K]`)kmUýOoQ�h]Q>K]knMRh OoQ�pRh]ko^ IQHOoMRh]Q ´É�1J�� kmM�8�1JS�1¶|pqkmMRh#h]Q[^A_qegh]lnQVhuZiQ ^VknXfpoK]QVMRh#knhAOo`)UqegZ�ORM7pRh]k¨^VQ[W]WrQ[MRh#eª±mQ[^fZbe ±²egZiQVMPhWNenMR±nQ[lmeghAO IQ[Qn°camMP`dQ[WrK{O IQ[pR`)Z IQ[Qnw

Interruption

Routines de traitement et de gestion
Processus

courant

de gestion
d’interruption

Processus

Temps

·�­�� ²  #2 2�"=E=?V�!BD.z?> @E ?VEf.C�1$C¯³:%$' -�!�{&j&z"%&
�dQHW{pPhNko^>QHWNWNMPW�O+T MPU�WrsoWrK[tQ[XfQ|URQ#W[T Q>v IQ[^VMoKNQ[UcK1pPenW{KNkmMPW�ORQ�X�egUR`�tQ[hNQu`bWrkmZ IQVQnw\��QVhNÀKAeg`iUPW pRhNko^VQ[W]WrMPW�knUcK�YqQHWrkm`)U%OoQ�^>k¨knp IQVh]QVhH°nQVK�U IQ[^VQ[W]Wr`)KNQ[UmK�OoknUq^�OoQHW X@k²smQVUPW OoQu^>kmX@ÀX#MRUR`b^Ve²K]`)kmU Q>K�OoQfWrs¨UP^A_Rh]knUP`iW]e²K]`)kmUd°RQ>KuO+T egMoK]hNQHW{WNQ|K]hNkmMR±nQ[UmKDQVU�^VknXfp IQVKN`)KN`iknU p³knMPhZiQ[W@h]Q[W]WrkmMRh]^VQ[W|ORM WNsoW8K[tQVXfQn°CWrkm`ÕK te ^VegMqWrQ;OoQ Zbe UPe²K]MRhNQ pR_¨soWr`bacMRQ;ORQ Zbe h]Q[W]WrkmMRhA^>Q´ÉURknU pPeghNK]enlnQHegYR`iZ)`)K IQH¶ °+WNkn`)KupPeghA^>QfacMRQ�Z)QHW�knp IQVhAe²KN`iknUqW�WNMRh|^>QVKrK]Q�hNQHWNWNknMRhA^>Q#pqQ[MR±nQ[UcKpRh]k²±nkoacMRQ[h OoQHW!`iUP^>km_ IQVh]QVUq^>Q[W�knM%OoQHW!`)UcK]QVh]YRZ)ko^[eglnQHWVw
�zknMPhS`iZ)ZiMPWrKNh]QVh�^VQ[WSpRhNkmYRZ»tQVXfQ[W[°gpRh]QVUPknUPW�^>knXfXfQ1QVv¨Q[XfpRZ)Q�Zie�W IQ[hN`begZi`bWNegKN`iknUfOoQ1K]h]egÀ±²egMRv O+T `)XfpRh]Q[W]Wr`iknU/wd�dQ[WDK²�en^A_RQHW-te;`)XfpRh]`)XfQ[h|WrkmUmK|WrKNko^�' IQVQHW�OPegUPW�MRU h IQVp³QVhNKNkm`)h]Q#ORQWNpqkmMRZiQn°HKNQ[ZRamMPQ�^A_qenacMRQ�Kª�en^A_PQ�h]QR~^Vkn`i±nQDteDWNknU#enhNh]`i± IQVQLMRU@U¨MRX IQVh]k�OdT kmh]Ooh]Q�OdT QVv IQ[^>MRKN`iknUWrKNh]`i^>KNQ[X@Q[UcK�^VhNkm`iW]WNenUcK#´µkmU�URQ�WNQ#pRh IQ[k¨^[^>MRp³QVhAe�pPemW{`b^>`'OoQHWDpRhNkmYRZ»tQVXfQ[WDOoQfO IQ[Yqkmh]OoQVÀXfQVUcK ¶ wd�zknMPh�emOoXf`)UP`iWrKNh]QVhu^>Qfh IQVp³QVhNKNkm`)h]Qn°³OoQVMRv�±²egh]`ienYRZ)QHWDlnZiknYPenZ)QHW{pPenhrKAegl IQVQHW him QVKgNvwZ ^>kmUcKN`iQVURURQ[UcKDh]Q[WNpqQH^ K]`)±mQVXfQVUcK�Z)Q@pRh]k¨^A_qeg`iU�U¨MRX IQVh]k OoQ@K²�en^A_RQ=te egKrK]hN`iYRMRQ[h[°³Q>KuZiQpRh]ko^A_Peg`iUfU¨MRX IQVh]kuOoQ1K²�en^A_RQ�teu`iXfpRh]`)XfQVhD´µkmU-e|OoknUq^�KNkmM²¿8knMRhAW him?³Jg{vwZ ¶ wo�¨MRpRp³kmWNknUqWacMRQm°/tefMRU%`)UPWrK]enUcK!ORknURU IQn°oknU%eg`)K him � º QVK g{vwZ � �Pw

Processus B

Processus A

7in

4out
job_5

job_4

job_66

5

4

7
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�o`oZ)Q pRh]QVXf`)Q[hzpRhNko^VQ[W]WrMPW�te�Q'M\Q[^ K]MRQVh'^VQ>KrK]Q!W IQHacMRQVUP^VQSQHW8Kz`)UcK]QVh]hNkmX@pPM�pPenhjZ�T kmh]ORknURUPenUoÀ^VQVMRh!Q[UcKNh]QDZbe@pRh]QVXf`»tQVh]Q{Q>K!Zbe#KNh]kn`bWr`»tQVXfQ�`)UPWrKNh]MP^>KN`iknUd°oZiQ[W!OoQ[Mov pPhNko^>QHWNWNMPW�MoKN`iZi`iWNQVh]knUcKZiQ-X%�Q[X@Q�U¨MRX IQ[hNk;p³knMRh|pPZiem^>QVh�Z)Q[MRhuKª�em^A_RQn°/Q>K�Z�T MPU ORQ[W�ORQVMov KNhAeª±ªenMov WNQVhAe%pqQ[h]ORMdw��Q[pqQ[UPORenUmKH°�te;Zie(DPU/°dZ)Q�^VknUcKNQ[UcM OoM h IQVp³QVhNKNkm`)h]Q#WNQVhAe ^Vkn_ IQVh]QVUcK�eª±mQ[^�Z»T IQ>KAe²K|OoQHW�±ªegÀh]`begYRZiQ[W[°oQ>K1ZiQupRh]k¨^VQ[W]WrMqW OdT `iXfpRhNQHWNWN`iknU;URQ�pqkmMRhNhAefO IQVKNQ[^>KNQ[h�enMP^>MPURQ|egURkmX�egZi`)Qmw
�§Z{Q[WrK OoknUP^%U IQ[^VQ[W]WNen`)h]Q;acMRQ=ZiQ WNs¨WrK[tQVXfQ;�µknMRh]UR`bWNWNQ%MRUýWrMPpRpqkmhrK-Wg�MRh-QVK-Q'K-^Vem^>QORQ;Zbe ^>kmX@X#MRUR`b^VegKN`iknU�`iUcKNQ[hrÀÁpRh]k¨^VQ[W]WrMqWV°jpqQ[hNXfQ>KNK]enUmKfKAegUcK�Zie Wrs¨UP^A_PhNkmUR`iW]e²K]`)kmU�acMRQZ�T IQ[^A_PenURlnQ1ORQ�OokmURU IQ[Q[W[w¨��Q{WNMRpRp³knhNK�p³QVMoK��QVKNh]Q!YPenW IQ{WNMRhSZiQ[W�X IQ[^[egUPWN`iX@QHWLOoM WNsoW8K[tQVXfQORQ�Dq^A_R`iQVhAW-´µpP`)p³Q[W[°jpP`)p³Q[W�URknXfX IQ[WA¶ °+kmM YR`iQVU7WNMRh�^>Q[Mov OoQ�lnQHW8K]`)kmU ORQ-Zie%X IQ[Xfkn`ihNQ´ÉX IQVXfkn`ih]QDpqeghNK]egl IQVQm°cW IQ[XfenpR_RkmhNQHW]¶>w
JSU%�Éeg`)K[°qKNkmMPW1ZiQ[W{pRhNkmYRZ»tQVXfQ[W!ORQ�Wrs¨UP^A_PhNkmUR`iW]e²K]`)kmU=WrQ|hAegX%tQ[URQVUcK1egM=pPhNkmYRZ»tQVXfQ|OoQZ�T jxrsr�\] Y2rsg{m�r'vwp[p ] mXZ te%MRURQ �{j{p[hlj:¥'f ] e£jNp[Zkj��<S]8] ´ÉknU pPenhNZiQ-ORegUqWuZie%Zi`)KrK IQVhAe²KNMPhNQ�egUPlnZikgÀW]e²vokmURURQfOoQ ()( p�j:r ] rsg{m�_{hiZ�hlg{myY FªF ¶ wd�/e;Xf`bWrQ�egM p³kn`iUmK|OoQfpRh]knlmh]enXfX@QHW�^VknUcKNQ[UPegUcKORQ KNQ[ZiW en^V^gtQ[W%QHW8K�OR`�K-^>`iZiQn°�^[egh�^VQ[W=pPhNkmlnhAegXfXfQ[W%p³QVMR±mQVUcK=�µknUP^>KN`iknURUPQVh�p³QVUqORegUcKORQ Z)kmURlnMPQ[W�p IQVh]`)koOoQHW-OoQ=K]QVXfpPW-QVK pRh]koOoMR`ihNQ OoQHW-h IQ[WNMRZ)K]egK]Wf`iUP^>km_ IQVh]QVUcKAW�OoQ=�Ée+~^VknU`iXfpRh IQV±¨`bWr`iYRZiQnw
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�je|WNknZiMoKN`iknU-^VknUP^VQVpoK]MRQVZiZ)Q[XfQVUcKSUPegKNMRh]QVZiZ)Q@teuZie|h IQHWrkmZ)MRKN`iknUfOoQ[WSpRhNkmYRZ»tQVXfQ[WSO+T em^V^gtQ[W^VknUP^VMRh]hNQ[UmKAWj^VknUPWN`bW8K]Q�teD`iUmK]QVhAOo`ihNQ�ZieDXfkoOo`�D³^Ve²K]`)kmU#OoQ!OokmURU IQ[Q[WjpPeghNK]enl IQ[Q[WSteDpRZiMPWzO+T MRUpPhNko^>QHWNWNMPW�te;Zie �µkm`iW[°/^gT Q[WrK te%Oo`)h]Q�O IQLDPUR`ihDMPU X IQH^VenUR`iWNXfQ@OdT ] d,r'f|v,Y[hlgNm ^ vwZ�v ] fif ] WNMRhORQ[W!p³knhNKN`iknUPW!WNp IQH^>`EDqacMRQ[W�OoM=^Vk¨ORQn°RegpPpqQ[Z IQ[Q[W Y ] r'Z�hlg{myY`rLp[hiZ�hn�'v ] Y w
º U p³QVMoK �µknh]XfenZ)`bWNQVh�ZiQ ^>knXfp³knhNKNQ[X@Q[UcK OoQ[W-WNQ[^>KN`iknUPW ^>h]`ÕK]`iacMRQHW-egM Xfk²snQ[U OoQHWacMPegKNh]Qu^>knUqOo`ÕK]`)kmUPW!WNMR`)±²enUmK]Q[W/·
� w!OoQ[Mov;pPhNko^>QHWNWNMPW!UPQ|pqQ[MR±nQ[UcK|�Q>K]hNQ|WN`iX�MRZ)K]enU IQVXfQ[UmK{OPegUPW{Zie�X%�Q[XfQ|WrQH^ KN`iknU ^VhN`)ÀKN`bacMRQâ³
�ow!egMq^>MRURQ�_¨scp³kgK]_dtQHWrQ!UdT Q[WrKS�Éen`ÕK]Q�WNMRh Z)QHWL±¨`ÕK]Q[W]WrQHWLh]QVZbe²K]`)±mQ[WSORQ[W�pRhNko^VQ[W]WrMPW[°gUR`\WNMRhZiQuURknX#YRhNQ�OoQupRh]ko^>QHWNWNQVMRhAW�³
�Rw!egMq^>MRU|pPhNko^>QHWNWNMPWjWrMPWNp³QVUPOoM#QVU�ORQV_Rkmh]WjO+T MPURQ WNQ[^>KN`iknU�^VhN`)KN`bacMRQSUPQSp³QVMoKzYRZik¨acMRQ[hZiQ[W!egMRKNh]Q[W�³
�Pw!egMq^>MRUfpRh]ko^>Q[W]WNMPWzURQ{Ookm`ÕKSegKrK]QVUPOoh]Q�KNh]knpfZiknURlnKNQ[X@pqWLeª±²egUcKLO+T Q[UcKNh]QVhLQ[UfWNQ[^>KN`iknU^>h]`)KN`bamMPQnw

�jefpRh]QVXf`»tQVh]Q�^VknUPOR`ÕK]`)kmU;QHW8KDWrMwK-W]egUcKNQ tefQ[Z)ZiQ|WNQVMRZiQ|p³knMRh IQV±¨`ÕK]QVh!ZiQ[W1^VknUwÿq`ÕKAW{O+T en^[^gtQHWVw��Q[pqQ[UPORenUmKH°¨QVZiZ)QDURQ�WNMwKfK�pPenW�te|lceghAegUcKN`ihLZiQ�Y³knU �µknUP^>KN`iknURURQ[XfQVUcK OoM;WrsoWrK[tQ[XfQ{O+T Q>v¨ÀpPZ)km`ÕKAe²KN`iknU/°jQ[U pPeghNKN`b^>MRZi`iQVh�Q[U�^>Q amMP` ^VknUP^VQVh]URQ�Z»T IQ[lmegZi`)K IQ�O+T en^[^gtQHW|egMov WNQ[^ K]`)kmUPW�^VhN`)ÀK]`iacMRQHWVw
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�x¤n¡³©x¤��,�\£ � �x�o�Á¸2¹ÏÎ �PÃ æ �£¤y�n�P©c©��\©Ó�x¤g¡\©x¤��,�³£ � �x�o� Ã:�¦w¤m�Ê¸[ �µÌÈ`¶  XW L ¢¦¼�¶  �»B»¦¹ �PÃ U ¡wð£¤:òR�n� L ·¨� � ¤n¡\© Ã:��n¡,ð£¤:òR�m�Í¸8�o�£¤� :��� � �x�o��ÙYU&UG¹ ¶��PÃ�¸��\�P©¨©n£n�R�P© ð\ � o�P©\¹ Ã:�÷ �  n�c��¸N¼�¹¡Î �PÃ D ¤x���m�c�  [¡R¦³ H¡+ ²� Ã:��n¡,ð£¤:òR�m�Í¸8�o�£¤� :��� � �x�o��ÙYU&UG¹ ¶��PÃXZ É�n¡ É�m�R�n�Ó�¨¡ý¡y¤x�wðR�c£x�s·¨� � ¤g¡ Ã:��R�£�n�:ð£¤q H�©¸r�o�£¤: :��� � �N�o��Ù(¤.¹ ¶��PÃ H �y�n�:ð£¤P ª� �¨¡J¤n¤.·¨� � Ã:��x¤g¡\©x¤��,�³�m�.´�¤n¤P·¨� � ¸s¤¦¹ ¶ �PÃ ä ¤n¡\©x¤����\�m�õ�"ó�¤n¤.·¨� � �N¤x�o�R£n¡ � Ã:�ÓÓ
�/knhAWNacMRQ�Z)QuWNsoW8K[tQVXfQ{U/T emWNWNMRh]Q{pPemW�Zbe#YRMwM IQVh]`iW]e²K]`)kmU OoQHW�X@QHWNW]eglmQ[W�QVU;e²KrK]QVUcKNQm°oknUkmYoKN`iQVUcK1Q[U;pPhNQ[UPegUcK�[ � � MRU%X IQ[^[egUR`bWrXfQuWNscUq^A_RhNkmURQ�OoQDK8scp³Q (i( hNQ[UPOoQ[¾>ÀÁ±nknMqW FªF w
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þ1UPQ|WrkmZ)MoK]`)kmU �ÉenMPW]WrQuQHW8K!Zbe@WNMR`i±²egUcKNQmwò  o�c¦³ H¡R� L _ �PÃ L ¤��P¤¨�R�Ó o� � �  n��¤R©x¤n� � �R©�Ã:�
� �  n��¤P©N¤n� � ��¸[ B¹ÏÎ �PÃ L �x� É�n�£¤Ó o��ÈÁÑ£Ê¸ L ¢ð¼�¹ÏÃx�÷ �  g�c�©¸#¼�¹�Î �PÃ D ¤x���n�c�  H¡R¦³ [¡+ g� Ãx��P�n¡\©n�n�Í¸2¹ ¶�o�R�n¡£ m�R�\´m¦w¤N�o��� � � �,� ��¸[ B¹ ¶ �PÃ D ��¤JÅx�P� � £n¡ � Å:�R�½�P£R©Ó¤g¤ � �n¡,�R�sÃ:��o�R�n¡£ m�R�\´m¦w¤N�o��� � � �,� ��¸B¸[ �»�¼�¹a` L ¹ ¶��PÃ D ��¤�Å:�P� �P£m�o�q n�¨�c�8�\�n¡ � Ã:��\£n¡o�R�n�Í¸2¹ ¶�y¤P©n�m�P´m¦w¤x�o�X� � � �,� ��¸V B¹ ¶�y¤P©n�m�P´m¦w¤x�o�X� � � �,� ��¸J¸[ �»�¼�¹b` L ¹ ¶ÓÓ
��Q pRh]knlnhAegXfXfQ p³QVMoK ^VknUPOoMP`)h]Q te OoQ[W;`iUcKNQVh]YRZiko^VeglmQ[W;Wr`DK]knMPW;ZiQ[W;pR_R`iZ)kcWrkmpR_RQHWO IQ[^>`bOoQ[UmK�OoQDXfenURlnQ[hSQ[U X;�QVXfQ{KNQVXfpPW[w º U p³QVMoK�XfkoOo`�DqQVh�Z)QDpRh]knlmh]enX@XfQ1pPh IQH^ IQHOoQVUcKQ[U7Z)`iY IQ[h]enUcK|Zie �µknMRhA^A_RQ>KNKNQ lmegMq^A_RQ WN`�Zbe Ooh]kn`)KNQ Q[WrK#pRh]`iWNQn°CX�eg`bW�enZ)kmh]W�`)Z pqQ[MoK�egh]hN`)À±mQVh�amMPQ#ZiQ[WDpR_R`iZikmWNknpR_RQHW{UPQ#X�egUPlnQVUcK�¿regX�eg`bW�WVT `)ZbWDWrkmUmKuWNscUq^A_RhNkmUR`bW IQHW|´µkmU�pPenhNZiQ#ORQ

(i( �ÉegXf`)UPQ FªF °¨knM (i( YsZzj{p[�{j{Z�hlg{m FªF ¶ w º U-p³QVMRK�h]QVUqOohNQ�Z)Q�pRh]knlnhAegXfXfQ{WrK]egKN`bW8K]`iacMRQ[X@Q[UcK^Vknh]hNQH^ K!QVU%`iUmK]hNkoOoMP`iW]egUcK{OoQHW1O IQ[Zien`iW!enZ IQHe²K]kn`ihNQHWV°cX�eg`bW!MRURQ|WNknZiMoKN`iknU=WNsoW8K IQVX�e²K]`iacMRQ�QVKO IQ>KNQ[hNXf`iUR`bW8K]QDQHW8K!Zbegh]lnQ[X@Q[UcK�pPh IQV� IQVhAegYPZ)Q{WN`dQ[Z)ZiQ�Q>vo`iWrKNQmwþ1UPQ|WrkmZ)MoK]`)kmU;O IQ>K]QVh]X@`iUR`bW8K]Qu^>knh]h]Q[^ K]Q�QVK1Q'K-^Vem^>Q�Q[WrK1Zbe@WNMR`i±²egUcKNQmwò  o�c¦³ H¡R� L _ �PÃ L ¤��P¤¨�R�Ó o� � �  n��¤R©x¤n� � �R©�Ã:�ò  o�c¦³ H¡R�XZ K�R ä,c U ¸B¸[ Æ» L ¢ð¼�¹d` L ¹ �PÃ L �x� É�n�£¤ ð£¤q c©¨ H¡õ�R£x��� � � Ã:�ò  o�c¦³ H¡R� QBH.C Ë IJU ¸B¸[ Æ»�¼G¹ ` L ¹ �PÃ L �x� É�n�£¤ ð£¤q c©¨ H¡/ c�£¤q  � Ã:�
� òc�P�� o�m¦ý�n¡,�x��Îæ UBL Ð U ÙK ´ FJK Ë å Ùå KBL Z UÓ æ �  g��¤P©x¤n� � �`¶
©g���\£n� � ¤m�R�>�y� � �:¡�¶ �PÃ U ¡��m�{�\©o N¤n¡Ç�y� � �P�¨�¨�c� Ã:�©g���\£n� � ¤m�R� ©`Ú L Ü�¶ �PÃ R ¡¹© É���\£n� � ¤m�R���R£m�½� �  n��¤R©x¤n� � �pÃ:�æ �  n��¤P©N¤n� � � �<Ú L Ü�¶ �PÃ ÉU � £ �  o�R© � �  n��¤P©x¤g� � �P© Ã:�
� �  n��¤P©N¤n� � ��¸[ B¹ÏÎ �PÃ L �x� É�n�£¤Ó o��ÈÁÑ£Ê¸ L ¢ð¼�¹ÏÃx�÷ �  g�c�©¸#¼�¹�Î �PÃ D ¤x���n�c�  H¡R¦³ [¡+ g� Ãx��P�n¡\©n�n�Í¸2¹ ¶�o�R�n¡£ m�R�\´m¦w¤N�o��� � � �,� �P©Ì¸[ J¹ ¶ �PÃ æ �R�n¡w  �m�P©¶ o�x�w¡õ¦w¤x�¨��� � � ��� �P©Ç¤N�x¤q�:¤JÅ:�P�sÃ:��\£n¡o�R�n�Í¸2¹ ¶�y¤P©n�m�P´m¦w¤x�o�X� � � �,� �P©Ì¸[ B¹ ¶ÓÓ
� �P© � ¸[ B¹�Î ²¦Ê¸B¸r�<Ú] ÆÜ µBµ K ´ FJK Ë å ¹5ÝJÝù�PÃÏÐq õ   ¨���\£n¡£ ¨�ý�c�P© ¦w¤x�o�X� � � �,� �P© Ã:�¸r�<ÚeZ K�R ä,c U ÜÊÕ×µ å KBL Z U ¹ ÝJÝù�PÃ U � Å:��ó]�¨�¨�c�P© ©N¤n¡ � � ¤x� � �P© �P H¤o�o�P©¡Ã:�¸r�<Ú QBH.C Ë IJU ÜÊÕ×µ å KBL Z U ¹B¹�Î�<ÚA ÆÜpµ å KBL Z U ¶ �PÃ H&É�y���c�
Ñ�m�R��¸[ [�P�q�P ��¨  � ���\�g¡ � ¹ �c�P© ¦w¤x�¨��� � � ��� �P©�Ãx�
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 yÆ%$,Æô¾ßÃ�ÉKR��y�Ä���Ä&�%Ê ÄJ»ÍÉ��ö� ËCÈ¿ÀL»�½ Â1ÀLÉ�ÈJÀ�È®Â�ÄÁÃTSl¾ßÃ�É`»�Ä&�P��Ë"� �n�
�¨�ô¸V©`Ú] ÆÜð¹ ¶ �PÃ H�É�:ðR�q n�c�c�½�c� � �  n�:¤P©x¤n� � �õ x© óV n�Ó w¤m�N�³£q  � Ã:�ÓÓ

�o�R�g¡£ c�R�\´n¦w¤x�o��� � � �,� �R©Ì¸[ B¹ÏÎ w¤x÷¨¡�¸k�y� � �:¡Ò¹ ¶ �PÃ¡Ðc�y� �  N¤g¡ù�²�\  �  #Å:�P� Ã:��<ÚA ÆÜpµ K ´ FBK Ë å ¶ �PÃ Q ���\£n¡£ ¨�ý�c�P© ¦w¤x�o�X� � � �,� �P©�Ã:�� �P© � ¸[ B¹+¶ �PÃ U ©¨©n£q g�Ó ¨� �c�R©��¨�R�n¡£ c�o� Ã:��¨� ¸��y� � �:¡ð¹ ¶ �PÃ F  H¡ø©n�y� �  {¤n¡ù�²�\  �  ÆÅ:�P� Ã:� w¤x÷¨¡�¸V©`Ú] ÆÜð¹ ¶ �PÃ¡Ð"ó]�n¡£ w¤n� � ©o 7�P£P©7�o�\ m©n�P© Ã:�Ó
�y¤P©g�m�.´m¦w¤N�o��� � � �,� �P©Ì¸[ J¹¡Î w¤x÷¨¡�¸k�y� � �:¡Ò¹ ¶ �PÃ¡Ðc�y� �  N¤g¡ù�²�\  �  #Å:�P� Ãx��<ÚA ÆÜpµ æ UBL Ð U ¶ �PÃ L � ðR�N� � �q�N�\©@�\£n¡¨�R�m� Ãx�� �P© � ¸QZ KGR ä,c U ¹+¶ �PÃ æ �£¤n�y¤P©g�½£x�ý� �  n��¤R©x¤n� � �¶ o�ý�o£x��� � �sÃx�� �P© � ¸ QBHPC Ë IBU ¹+¶ �PÃ æ �£¤n�y¤P©g�½£x�ý� �  n��¤R©x¤n� � �¶ o�� m�£¤q  � �sÃx��¨� ¸��y� � �:¡ð¹ ¶ �PÃ F  H¡ø©n�y� �  {¤n¡ù�²�\  �  ÆÅ:�P� Ãx�Ó
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�/QupRh]knYRZ»tQVXfQ�OoQ[W1Z)QH^ KNQ[MRhAW!Q>K{OoQHW!h IQ[ORem^ K]QVMRhAW Q[WrK1MRU egMoK]hNQ�pRh]knYPZ»tQ[XfQ�^VZiemWNWN`bamMPQn°acMR`jXfk¨O IQVZi`iWNQ�Z»T en^[^gtQHWutefMRURQuYPemWrQ|OoQ|ORknURU IQVQ[W[°okdtM;pRZiMPWN`)Q[MRh]W1pRhNko^VQ[W]WrMPW�p³QVMP±nQVUcK1Zi`)h]QWN`iX�MRZ)K]enU IQVXfQ[UmK!Zbe@YPenWNQ�Xfen`iW�MPU%WNQVMPZdpRh]k¨^VQ[W]WrMqW�p³QVMRK{s IQH^>h]`)h]Q@tefZbe#�µkn`bWVwþ{URQ|WNknZiMoKN`iknU%O IQVKNQVh]Xf`)UP`iWrKNQu^>kmhNh]Q[^>KNQDQ>K1QLK�^[en^VQDQHW8K!Zbe�WrMP`)±²egUcK]Qnw
©n���³£n� � ¤m�o�@�y� � �:¡�¶ �PÃ U ¡��m�N�\©¨ N¤n¡ô�y� � �P�o�¨�m� Ã:�©n���³£n� � ¤m�o�ôðR�m�c�£¤x��¶ �PÃ ä ¤n¡ � ��õ¤¨�c�  �ó]££�,�¦Ñ�P©ÌÑ£x�c£ ¤P£P©n� Ã:� H¡ � �c�y� � �x�o�³© ¶ �PÃ L ¤��P¤o�R�Ó ¨� �c�£� � �x�o�q© �y¤ � �g¡ �  g�o�o©ÏÃ:�
�c�y� � �x�o�©¸Z¹¡Î w¤x÷¨¡�¸k�y� � �:¡Ò¹ ¶ �PÃ¡Ðc�y� �  N¤g¡ù�²�\  �  #Å:�P� Ãx��c�y� � �N�o�³©q»B»`¶ �PÃ�Äo�x� � �P ª�R� Ãx� ²¦�¸A�c�y� � �N�o�³©�µJµÁ¼�¹ �PÃ¡ÐP ��o�o���j g�m�ý�c�y� � �N�o� Ãx� w¤N÷¨¡�¸�ðR�m�¨�w¤x��¹ ¶ �PÃ�Äo�m�¨�£¤x�\ n�¨�c� �c£½¤R£P©n� Ãx��¨� ¸��y� � �:¡ð¹ ¶ �PÃ F  H¡ø©n�y� �  {¤n¡ù�²�\  �  ÆÅ:�P��Ãx��c�y� � �¨�R�Â¸2¹ ¶ w¤x÷¨¡�¸k�y� � �:¡Ò¹ ¶ �PÃ¡Ðc�y� �  N¤g¡ù�²�\  �  #Å:�P� Ãx��c�y� � �N�o�³©¶¢,¢¢¶ �PÃ L � ðR�N� � �q�N�\© �P ª�o� Ãx� ²¦�¸A�c�y� � �N�o�³©�µJµÌÈ¦¹ �PÃ¡ÐP   o�n�c¡+ g�m�ý�c�y� � �N�o� Ãx��¨�ô¸�ðR�n�¨�£¤x��¹+¶ �PÃ Q�É�:ðR�m�¨�w¤x�+ n�¨�m� �c£ ¤P£P©g�ºÃx��¨� ¸��y� � �:¡ð¹ ¶ �PÃ F  H¡ø©n�y� �  {¤n¡ù�²�\  �  ÆÅ:�P��Ãx�Ó
�y�²�³ �ðR£q H¡©¸2¹¡Î w¤x÷¨¡�¸�ðR�n�¨�£¤x��¹+¶É�y�²�\  � �o�R�Â¸2¹+¶�¨� ¸~ðR�m�¨�£¤N��¹ ¶Ó

ÄÅLÆ»Ç�Ç�ÇÉÈÊÆ�Ç»Ç§ËPÌ²ÍrÎ>ÏµÐ Ð ÏÒÑÁÓÕÔ Ö8ÔV×�ØRÍ]Ù8Ú§ÏµÓÕÛqÜ»Ö³Ý\ÞVßmÙ§Þ[àâá²ã



�c� »�¼¿½¿¾ÁÀLÂ�Ã Ä¡ £Æ¶¾ÁÃ`É`»�Ä��P��Ë¢�
·�­�0 f $'4= #E=E%B|E%�!�{2®�{E@. 4=�{& :%$' -�!�{&j&z"%&
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¯ MRU enhNYRh]Q1O+T QVURh]QVlm`iWrKNh]QVXfQ[UmKAWLOoQ{K]eg`iZiZ)Q�±ªenhN`begYPZ)Q'·cZ)QHW�Dq^A_P`)Q[h]W�WrkmUmK knh]lmenUR`iW IQHWjQ[UQVURh]QVlm`iWrKNh]QVXfQVUcKAW1OoQ�K]en`)ZiZiQ|±²egh]`ienYRZ)Qm°R`iUPOoQ>v IQHW!^A_Pen^VMRU%pPegh{MRURQ�^VZ IQm°RQ>K�lnh]knMRp IQ[WpPegh�YRZiko^VWfOoQ;�Ée+~^VknU _R` IQVhAeghA^A_R`bamMPQnwj�ST eg¿8knMoK-O+T MRU URknMP±nQVZ�Q[URhNQ[ln`bW8K]hNQ[XfQVUcK@Q[UMRURQDpqkcWr`)KN`iknU acMRQ[Zi^VknUPacMRQ�pqQ[MoK�pRhNk²±mkoamMPQVhLMRU IQ[^VZiegKNQVXfQ[UmK�O+T MRU YRZiko^1Q[U WrkmMPWrÀYRZ)ko^[WV°³KNkmMoKu^>knXfXfQ@Zie WrMRpPpRhNQHWNWN`iknU�O+T MRU QVURh]QVlm`iWrKNh]QVXfQVUcKDpqQ[MoKDpPhNk²±mk¨acMRQ[h{Zbe�µMPWr`iknU@OoQ YRZ)ko^[Wjp³QVM#hNQ[XfpRZ)`bW[wg��QVKrK]Q�kmhNlcegUR`bWNegKN`iknUd°HOoQLK8s¨p³Q ()( Dq^A_R`iQVhC`iUPOoQ>v IQ FªF °Q[WrK�pRh]knp³kmW IQVQ�pPenhSZiQ{WNs¨WrK[tQVXfQ{OoQÍD³^A_R`)Q[h]WS�r�wn{� ´ (i( d'm�_ ] d ] _�V ] �'v ] myZ�hlj{f�é¿rsr ] Y�Y> ] Z��£g8_ FªF ¶1O+T �8��� w
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¸DegUPW1KNknMqW1ZiQ[W{WNsoW8K[tQVXfQHW!OoQ�Dq^A_P`)Q[h]W[°RZbe�pRZiMRpPeghNK�OoQHW!`iUo�µknh]X�e²KN`iknUqW{OoQ�WrKNh]MP^>KNMRh]QWNknUcKLQVZiZiQ[WSenMPW]Wr`P^VknUPWN`bO IQVh IQ[Q[WC^>knXfXfQ1OoQHW�Dq^A_R`iQVhAW1´»Wrp IQ[^>`begMRvR¶>°nOoQ!X%�Q[X@Q1acMRQ�^>QVhNK]en`)UqWXfk²snQ[UPW OoQD^VknXfX�MPUR`i^[e²K]`)kmU `iUmK]QVhNÀ�pPhNko^>QHWNWNMPW�´µpR`ipqQHW URknXfX IQ[W�knM URknU/°¨WNko^�'nQVK]WA¶ wo�dQHWK8s¨p³Q[W!OoQ�Dq^A_P`)Q[h]W�ZiQ[W�pRZiMPW1^VknMRhAegXfXfQVUcK1O IQLDPUR`bW�WrkmUmK!ZiQ[W1WNMR`i±²egUcK]W+·
¯ Dq^A_R`iQVhAW�knhAOo`)Uqeg`ihNQHW\·R`)ZbW!^>kmUcKN`iQVURURQ[UcK1Z)QHW!OoknURU IQVQHW ORQ[W!MoK]`)Zi`bWNegKNQVMPh]W�³
¯ h IQ[pqQ[hrK]kn`ihNQHW#´ÉknM ^VegK]enZ)kmlnMRQHW]¶q·/WrKNh]MP^ K]MRh]QfORM WNsoW8K[tQVXfQfOoQ�Dq^A_R`iQVhAW�pqQ[hNXfQVKrK]enUcKO+T `iUPOoQVvoQVh{O+T egMRKNh]Q[WqDq^A_R`iQVhAW[°¨ORQ��Ée+~^>kmU _P` IQ[h]enh]^A_P`iacMRQ1³
¯ Dq^A_R`iQVhAW/WNp IQ[^V`ienMovuOoQLK8s¨p³Q (i( ^[eghAen^ K[tQVh]Q FªF ·HXfk¨O IQVZi`iWNQVUcKjORQ[Wdp IQVh]`)pP_ IQVh]`bamMPQ[W+O+T QVUoÀKNh IQVQÆ�²WNknhNKN`iQ{K]h]eª±²eg`iZiZienUmK1^[eghAen^ K[tQVh]Q{pqegh{^[eghAen^ K[tQVh]Qn°¨^>kmXfX@Q�Z)QHW�KNQ[hNXf`iUPegMov ´É^VZiegÀ±c`iQVhAW�Q>K IQ[^>hAegUqW]¶>°cZiQ[W�`iXfpRh]`)X�egUcK]Q[W[°oZ)QHW!pR`ipqQHWV°RZiQ[W!WNko^�'nQVK]W�³
¯ Dq^A_R`iQVhAW'Wrp IQ[^>`begMRv�OoQ K8scp³Q (i( YRZ)ko^ FªF ·gXfk¨O IQVZi`iWNQVUcK'OoQ[Wzp IQVh]`)pP_ IQVh]`bamMPQ[WCO+T Q[UoKNh IQ[Q#�WrkmhrK]`)QDKNhAeª±²eg`iZ)ZbegUcK�pPegh!YPZ)ko^VW[°P^VknXfXfQDZiQ[W!OR`iW]acMRQ[W[w
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¸DegUqW�Zbe#pRZ)MPpPeghNK�ORQ[W�WrsoWrK[tQ[XfQ[W O+T QVvopRZ)km`ÕKAe²K]`)kmUd°¨Z)QHWÁD³^A_R`)Q[h]W�knhAOo`iUPeg`ih]Q[WSWNknUcK!WrMPYoÀOR`)±¨`bW IQHW�QVU;pRZiMPWr`iQVMPh]W K8s¨p³Q[W!Q[U �µkmUP^ K]`)kmU;ORQuZ)Q[MRh!UPe²K]MRh]Qnwq��Q�K8s¨pPeglmQ�p³QVMRKu�Q>K]hNQ'·
¯ MRU�K8s¨pPenlnQC�µknhNK/·VORenUPW/^VQL^VemWV°>ZiQ'URkmX@X�enlnQLOoQHW�Dq^A_R`iQVhAW\�Éeg`)K/`iUcKNQVh]±nQ[UR`ih+Zie�URknKN`iknUO+T Q>v¨KNQ[UPWN`)kmUd°oamMP`³QHW8K�l IQVh IQVQ!pPenhrK]`)Q[Z)ZiQVXfQ[UmK�pPenh�ZiQDWNsoW8K[tQVXfQ@´µpPenh�QVv¨Q[XfpRZ)Qm°RWrkmMPW¸ º �\°RMRU(Dq^A_R`iQVh1Ookm`ÕK1p³kmW]W IQ[OoQ[h�Z�T Q>v¨KNQ[UPWr`iknU (i( ¤+ [¡ FªF ° (i( �x¤8� FªF °RkmM (i( �:¡R� FHFp³knMRh!p³knMR±mkn`ihD�Q>K]hNQ�Q>v IQH^>MoK IQ{pqegh!ZiQ|WrsoWrK[tQ[X@Qª¶�³
¯ MRU K8s¨pPeglmQ�O IQ[ORMR`ÕKd·/Z)QHWuQ>v¨KNQ[UPWN`)kmUPWuOoQ[W�UPknX�W|OoQ�Dq^A_R`iQVhAW�URQ-WNknUcK|acMdT `iUPOo`b^VegÀKN`i±nQHWV°¨QVK�ZiQ�WrsoWrK[tQ[X@QDO IQVKNQVh]Xf`)UPQ{Zbe�UPegKNMRh]Q�OoQ[WßDq^A_R`iQVhAW pPegh `iUPWrp³Q[^>KN`iknU%OoQDZ)Q[MRh^>kmUcKNQVU¨M ´µ±mkn`ih!QVU;pPeghNKN`b^>MRZi`iQVh!Zbe@^VknXfX�egUPORQ (i( ¦³ n�c� FHF O+T þ1UR`)vP¶�³
¯ MRU�K8scpqeglnQ pqkmZ)s¨Xfknh]pR_RQ'·zZiQ[W�Dq^A_R`iQVhAW�h]QVpPh IQHWrQ[UcKNQVUcK�Zbe�W IQ[hN`begZi`iW]e²K]`)kmU O+T kmYo¿8Q>KAWp³QVhAWr`bW8K]QVUcK]W�OPegUPW�OoQHW�ZbegURlceglnQHW�kmhN`iQVUcK IQ[W@knYR¿8Q>K�knM �µknUq^ KN`iknUPURQVZbWV°L^VknXfXfQ=QVU�ceª±ªe|pPegh�Q>voQVXfpRZiQnw¨¸{Q��Ée+~^VknU�`iUcKNQVh]URQm°c^VQ[WÁDq^A_R`iQVhAWS^>kmUcKN`iQVURURQ[UcK�Zbe|OoQ[W]^>h]`ipoKN`iknUOoQ�Zbe�^VZiemWNWNQ ORknUcK'`)ZbWzW IQ[hN`begZi`bWrQ[UmKCMRURQ�`iUPW8KAegUP^VQn°g^VQ acMR`oZiQ[WzhAegpRpPhNko^A_RQ OoM�K8s¨pPenlnQO IQHOoMR`)K[w
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�/Q[W%^VegK]enZ)kmlnMRQHW-p³QVh]X@QVKrK]QVUcK O+T kmhNlcegUR`bWNQVh ZiQ[W(Dq^A_P`)Q[h]W%egM WrQ[`)U OoM WrsoWrK[tQ[X@Q OoQD³^A_R`)Q[h]W[wo�dQDpRZiMPW�WrkmMR±nQ[UmKH°mZiQ[W�^[e²K]enZ)kmlnMRQHWSWNknUcK�Q[Mov¨À�X%�Q[XfQ[W OoQ[WÁDq^A_R`iQVhAWV°¨`iUcKNQVh]pRh IQ>K IQ[WORQ��Éed~^>kmU#WNp IQ[^V`ienZ)QSpPeghzZiQ WNsoW8K[tQVXfQSQVKzOR`iWNpqkcWNenUcKzOoQ�Ooh]kn`)K]WzWNp IQ[^V`�D³amMPQ[WjpqkmMRhjQ[Xfp+�Q[^A_PQVhK]knMoK]Q=X�egUR`ipRMRZbe²K]`)kmU Oo`ih]Q[^ K]Q=pPeghfZiQ[WfMoK]`)Zi`bWNegKNQVMPh]W[wS�dQHW�^VegK]egZiknlmMRQ[W@WNknUcK�knh]lmegUP`iW IQ[W^VknXfXfQfMRURQfZ)`bWrKNQ�O+T QVUcKNh IQVQHWV°\OokmUmK|^A_Pem^>MRUPQ��Éen`ÕKuh IQ>� IQ[hNQ[UP^>Q;te MPU#Dq^A_P`)Q[hDMPUR`iacMRQ=´ÉQVUh]QV±²enUP^A_RQn°qMRU X%�Q[X@Q�Dq^A_R`iQVh1p³QVMoK#�Q>K]hNQ�h IQV� IQVh]QVUq^ IQDpPegh{pRZ)MqWr`iQVMRhAW1Q[UcKNh IQVQHW1Oo`EM IQ[hNQ[UcKNQ[W[°^VknXfXfQ�pqegh Q>voQVXfpRZiQ�eª±mQ[^!ZiQ�X IQH^VenUR`iWNXfQ{OoQHW�Zi`iQVUPW ()( _Penh]O FHF OdT þ{UR`Õv+°o^>h IQ IQ[WLeª±mQ[^!Zbe^VknXfX�egUPORQ �²¡ ¶>wq��_PenacMRQ�QVUcK]h IQ[Q�p³QVMRK{^>knUcK]QVUR`ih!Z)QHW!^A_PegXfpPW!WNMR`i±²egUcK]W/·
¯ ZiQuURknX
ORQuZ»T QVUcKNh IQ[Q1³
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¯ Z)Q'K8s¨p³QLOoQLZ�T Q[UcKNh IQVQz·'D³^A_R`)Q[h+knhAOo`iUPeg`ihNQm°>^VegK]egZiknlmMRQn° Zi`iQVU|WNscX#YqkmZ)`bacMRQn°VpR`)p³QLURkmXfX IQn°Wrko^�'nQVK[°,Dq^A_P`)Q[h]W!WNp IQH^>`begMov OoQDK8s¨p³Q ()( ^[eghAen^>K[tQ[hNQ FHF knM ()( YRZ)ko^ FªF °RQ>KA^gwL³
¯ WNe#K]en`)ZiZiQ|en^ K]MRQVZiZiQ�³
¯ WrQHW|`iUo�µknh]X�e²KN`iknUqWuO+T em^V^gtQ[W[°\KNQ[Z)ZiQ[W#amMPQ�Z»T `iORQVUcKN`EDq^VegKNQ[MRh#OoM pPhNkmpRhN` IQVK]eg`ih]Q#OoM>DRÀ^A_R`)Q[h[°oZiQ[W{OohNkm`ÕKAW!O+T en^V^gtQ[W[°¨Z)QHW!ORe²K]Q[W!O+T en^[^gtQHW Q>K{OoQuXfkoOo`EDq^VegKN`iknUd°oQVK]^gw�³
¯ Z»T knh]lmenUR`iW]e²K]`)kmU pR_¨soWN`iacMRQuOoM2Dq^A_R`iQVh1WNMRh!ZiQuOo`iW]acMRQnw

�/e p³kmW]Wr`iYR`iZ)`)K IQ OoQ h IQV� IQVh]QVUP^VQVh ORQ[W=^VegK]enZ)kmlnMRQHW;^VknXfXfQ Q[UcKNh IQVQHW;OdT enMoKNh]Q[W%^VegK]egÀZiknlmMRQ[Wzp³QVh]XfQ>KSOoQ1O IQ'DPUR`ihzMRURQ!kmhNlcegUR`bWNegKN`iknU#_R` IQVhAeghA^A_R`iacMRQ egh]YqkmhNQHWN^VQVUcKNQm°²^gT Q[WrKrÀ>te²À§Oo`)h]Qh]QVpRh IQHWrQ[UmKAegYRZiQ pPegh'MRU�lmh]enpR_RQ�knh]`iQVUcK IQ!W]egUPWS^>so^>ZiQ[W[°²Xf`iWDte�pPeghNKLZ)QHW'h IQVp³QVhNKNkm`)h]Q[W (i( ¥ FªFQVK ()( ¥Á¥ FªF ´µp³knMRh#lmeghAegUcK]`)hu^>QVKrK]Q-pRh]knpRh]` IQ>K IQn°\Zie�^>h IQ[egKN`iknU ORQ-Z)`iQVUqW (i( _Penh]O FªF QVUcKNh]Qh IQVp³QVhNKNkm`)h]Q[W�Q[WrK!h IQ[WNQVh]± IQVQn°cWrkmMPWÍþ1UP`Õv+°PenM;WNMRp³QVhNÀ�MoK]`)Zi`bWNegKNQVMPhA¶>w�dQ�pRZ)MqW1WrkmMR±nQ[UcK[°oknU%MoK]`)Zi`bWrQm°CtefZbefpRZiem^>QuOoQHW!Z)`iQVUqW (i( _PeghAO FªF acMR`/^Vknh]hNQHWrp³knUqOoQVUcKte OoQ[WfZi`iQVUPW (i( QVU OoMRh FªF °SOoQHWfZ)`iQVUPW (i( WNscX#YqkmZ)`bacMRQ[W FªF °LacMR`1WrkmUcKf`iUcKNQ[hNpRh IQVK IQHW|pPenhZiQ#WNsoW8K[tQVXfQ�enM XfknXfQVUcKuOoQ�ZiQVMRh�KNhAeª±nQ[h]W IQ[Qnwq��Q>KNKNQ@`)UcK]QVh]pRh IQ>K]egKN`iknU=OoQHW�Zi`iQVUPWDWrs¨X#YqknÀZi`iacMRQHWzegM�XfkmX@Q[UcKzOoQ ZiQVMRhCKNhAeª±nQ[h]W IQ[Q'pqkcWNWVtQ[ORQ�^>kmXfX@Q�eª±²egUcK]enlnQSacMRQ Z�T Q[UmK]h IQVQSp³kn`iUcK IQ[QpPenh!Z)Q�Z)`iQVU=WNscX#YqkmZ)`bacMRQup³QVMoK�^A_qegURlmQVh1OoQ|^VknUcKNQ[UcM=W]egUPW!acMRQ�Z)QuZi`)Q[U Wrs¨X#YqkmZ)`bacMRQueg`)KY³Q[WNkn`iU O+Ti�QVKNh]Q�h]QVl IQVU IQ[h IQ�³\Z»T `)Uq^>knU¨± IQ[UR`)Q[UcK�X�e²¿8Q[MRhDORQ@^VQ>KrK]Q�egpRpRh]ko^A_RQ|QHW8K|acMdT MRU�Zi`)Q[UWNs¨X�Y³knZi`iacMRQ|p³QVMRK�p³kn`iUmK]QVhDWrMRh{MRU*Dq^A_R`iQVh�`)UPQ>vo`iWrK]enUcK[wq¸DegUqW{^>Q[hrKAeg`iUPW1WNsoW8K[tQVXfQ[W�´ÒKNQ[ZiW^VQVZiMR`'OoQ[WDX�en^A_R`iURQHW�n{pqkmZ)Zikc¶>°³Zbe ORQ[WrKN`iUPe²K]`)kmU O+T MRU�Zi`iQVU Wrs¨X�Y³knZi`bamMPQ�p³knMR±²eg`)K�X;�QVXfQ^VknUcKNQ[UR`)h1ORQ[W�Q>vopRh]Q[W]WN`)kmUPW��Éeg`bWNenUmK!`iUcKNQVh]±nQ[UR`ih�ORQ[W!±²egh]`begYRZiQ[W�O+T QVU¨±¨`)h]knUPURQVXfQVUcKHw
�dQHW!knp IQVhAe²K]`)kmUPWSh IQHegZi`iW]egYRZiQ[W�WrMPh!Z)QHW1^VegK]egZiknlmMRQ[W�^VknXfpRh]QVURURQ[UcKd·
¯ Zie�^Vh IQHe²K]`)kmU O+T MRURQuQVUcK]h IQ[QDOdT MRU;K8s¨p³Q|OoknURU IQ�³
¯ Zie WrMPpRpRh]Q[W]Wr`iknU O+T MPURQ Q[UcKNh IQVQ Q>vo`iWrK]enUcKNQ ´ÉacMR`!WrQ;K]h]emOoMR`)K@pPenh#Zbe WrMRpPpRhNQHWNWN`iknUOoM*Dq^A_R`iQVh{h IQV� IQVh]QVUq^ IQDWr`jZ»T QVUcKNh IQ[Q�WNMRpRpPhN`iX IQVQ IQVK]en`ÕK1Zbe-OoQ[hNUR`�tQ[hNQ�h IQ>� IQ[hNQ[UP^>Q�WNMRh1ZiQDq^A_R`iQVh ¶�³
¯ Z)Q hNQ[URknXfX�eglmQfWNMRh#pRZiem^>Q-O+T MRURQ QVUcKNh IQ[Qnw+�§Z pqQ[MoK �QVKNh]Q-enW]Wr`iXf`)Z IQ�te=Zbe=^>h IQ[egKN`iknUO+T MPURQ=URknMP±nQVZiZiQ;h IQV� IQVh]QVUP^VQ WNMRh�ZiQ(D³^A_R`)Q[h[°LWNMR`i±¨`)Q OoQ%Zbe WrMPpRpRh]Q[W]Wr`iknU OoQ=Z»T egURÀ^>`iQVURURQÁ³H^nT QHW8Kz^>Q>KNKNQ�pR_R`iZ)kcWrkmpR_R`iQSacMR`ce IQ>K IQLh]Q>KNQ[U¨MRQLpPenh/ZiQ[WC^>knUq^>QVpRKNQVMPh]WjO+T þ{UR`)v\°pqkmMRh acMR`qZ)QDO IQ[pRZiem^>Q[X@Q[UcKLQ>K�ZiQ{h]QVUPknXfX�eglnQ1OdT MRUPQ{h IQ>� IQ[hNQ[UP^>Q!WNknUcKSh IQ[enZ)`bW IQ[WCpPenhZie X;�QVXfQ=^>kmXfXfenUPOoQ �Xð °!te Zbe Oo`�M IQ[hNQ[UP^>Q=OoQ=^>Q=acMR`1QVvo`iWrKNQ=WNknMPWf¸ º �\°LpPenhQ>voQVXfpRZiQâ³
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