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�zkmMRhSacMRQ�Z)QHWSpRh]knlmh]enXfX@QHW'pRMR`bW]WrQ[UmK�WVT Q>v IQH^>MoK]QVhSORQ{�Éed~^>knU�p³knhNK]enYRZiQ{Q>K Q'K-^Vem^>Qm°m`iZ�ÉenMoK1p³k²±nkn`ih�l IQ[hNQ[h WN`iX�MRZ)K]enU IQVXfQ[UmKd·
¯ Zbe#X#MRZ)KN`ipRZ)`b^>`)K IQ|OoQ[W!Oo`EM IQVh]QVUcKNQHW�hNQHWNWNknMPh]^VQ[W�³
¯ Zbe ^>kmXfpRZ)QVvo`ÕK IQ�OoQHW�^VknXfpqkcWNenUcK]W{ORQ#^A_Pem^>MRURQ@O+T QVZiZ)QHWV°\acMR`zhNQHamMP`)Q[hrK{Zbe-pPhN`bWrQ#QVU^>kmXfpoKNQ|OoQ�URkmX�YRh]QVMRv O IQVK]eg`iZbW�Q[X�Yd�Q>K]enUcK]W[°RWrkmMRh]^VQ[W�OoQ�Y³knlnMPQ[W[w

º U%p³QVMoK{enpRpRh IQV_PQVUPOoQ[h!^>Q[W�pPhNkmYRZ»tQVXfQ[Wute#KNhAeª±nQ[h]W OoQVMRv Q>voQ[X@pPZ)QHWVw
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¯ ZiefZiQ[^>KNMRh]Q�knM;Z»T IQ[^VhN`)KNMPhNQ�O+T MRU=WrQH^ KNQ[MRhb³
¯ Z)Q|O IQVpRZben^VQVXfQVUcK!OoM%YRh]emW!OoQuZiQ[^ K]MRh]Q�³
¯ Z)Q��µkmhNX�e²KAeglmQDO+T MRURQupP`iWrKNQâ³
¯ Z»T `)UP`ÕK]`ienZ)`bWNegKN`iknU�ORM ^>kmUcKNh²�knZiQVMRhH°RZbe ^VenZ)`iYRhAe²K]`)kmU OoQ[W{K[�QVKNQHW�OoQ#Z)QH^ K]MRhNQm°³ORQ[W{KNQ[WrK]W`)UcKNQ[hNUPQ[W[wVwVw

n{`)UPWN`�°cZiQ[W�^VknXfX�egUPOoQHW�ORQ{ZiQ[^ K]MRh]Q�QVK�O+T IQH^>h]`ÕK]MRhNQ{pRhNQ[URURQ[UmK � �|pPeghAegX%tQVKNh]Q[WL^Vk¨O IQ[W WrMPh�@ko^ K]Q>K]W[°P^Vk¨OPegUcK!QVUcKNh]QuegMoK]hNQHW+·
¯ Z)QuURkmX�YRh]QuOoQuWrQH^ K]QVMRhAW�pPegh!pP`iWrKNQâ³
¯ Zie�Oo`bWrK]egUq^>Q�QVUcKNh]QuOoQVMRv;WNQ[^ K]QVMRhAW�³
¯ Z)QuU¨MRX IQ[hNkfOoM=WrQH^ K]QVMRh1WNMRh!Zbe#pP`iWrKNQâ³
¯ Z)QuXfkoOoQ|O+T QVURh]QVlm`iWrKNh]QVXfQ[UmK�³
¯ ZiefX IQVKN_RkoOoQuOoQDKNhAeg`)KNQ[XfQVUcK{OoQ[W�X�enh]acMRQHW!O+T QLM\ed~^VenlnQnw w[w�/Q#^>kmUcKNh²�knZiQVMRh�hNQVKNknMPhNURQ@�g� ^A_qegXfpPW{OdT IQVK]egK�Q>KuO+T QVh]hNQ[MRh�^VkoO IQ[W�WrMPh º k¨^>KNQVK]W[wq�§ZC�ÉegMRKl IQVh]QVhuWNkn`)À�X%�Q[X@Q�ZiQ O IQVX�egh]h]enlnQ@Q>K�Zbe=Xf`bWrQ-Q[U ±nQ[`)ZiZ)Q OoM XfkgKNQ[MRhH°/QVU7^A_Pkn`bWr`bWNW]egUcKuZiQXfQV`iZiZ)Q[MRh{^>kmXfpRhNkmXf`iW!Q[UcKNh]QuZ)Q|WNMRhA^>kd�MRK1QVU%KNQ[XfpPW{OoM O IQVX�egh]hAeglnQ�Q>K{Z�T MPWrMPhNQ|OoQHW{Oo`bWrÀacMRQVKrKNQHWVw
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þ1UPQ!Xfem^A_R`iURQ�X�MRZ)KN`)À�MRKN`iZ)`bWNegKNQ[MRh]WC�µkmMRh]UR`ÕK'MRU�WNQVh]±¨`i^VQ O+T `iX@pPhNQHWNWN`)kmUd°gacMR`op³QVMoK1�QVKNh]QMoK]`)Zi`bW IQ�pPegh�UdT `iXfpqkmhrK]Q#acMRQ[ZjpRh]knlmh]enXfX@QuW[T QVv IQ[^VMoK]enUmKDWrMRh�Zie-Xfem^A_R`iURQnw\�zknMRh�^>QVZbeR°q`)Z�ÉenMoK/·
¯ pqkmMR±nkm`)h�±nQVh]h]knMR`iZ)ZiQVh{Z»T en^[^gtQHW#te-Z�T `)XfpRh]`)X�enUmK]Qn°\e{DPU amMPQ�ZiQ[W¿ÿPkgKAW�OoQ@^Venh]em^ K[tQVh]Q[WpRhNkoOoMP`ÕKAWSpPenhSZiQ[W�pRh]knlnhAegXfXfQ[W'O IQ[WN`)hAegUcKL`iXfpRhN`iXfQVh�URQ�W[T Q[UcKNh]QVZben^>Q[UcKSpPenW�WrMPhSZiQpPegpR`iQVhC³
¯ l IQ[hNQ[h%ORQ[W;K]enXfpqkmUPW O+T `)XfpRh]Q[W]WN`)kmUd°1e{DPU acMRQ ZiQ[W%pRh]knlmh]enX@XfQHW pRMP`iW]WrQ[UcK hNQVÀpRhNQ[UPOoh]Q�Z)Q[MRh!KNhAeª±²eg`iZ+WNenUPW!OoQV±mkn`ih!e²KrK]QVUPORhNQuZbe®DPU%Q'M\Q[^ K]`)±mQuOoQuZ»T `iX@pPhNQHWNWN`)kmUdw

�/Q{pRh]knYRZ�tQ[X@Q{Q[WrK�`b^>`+OoQ{l IQVh]QVhSZ»T en^[^gtQHW�te|MPURQ{h]Q[W]WrkmMRhA^>Q{^Vk+�MoK]QVMPWNQ#´]te|Zbeu�µkn`bW�QVU enhNlmQVUcKQVK1QVU KNQVXfpPWA¶ w tn KNkmMoK1`)UqW8KAegUcK[°o`iZ+�ÉegMRK/·
¯ ^>knUPUPeH� �)KNh]Q�Z»T MoK]`)Zi`iW]e²K]QVMRh�O+T MPURQ!hNQHWNWNknMPh]^VQ�ORknURU IQVQu´µp³knMRh IQV±mQVUcKNMRQ[Z)ZiQVXfQ[UmK'ZbeD�Éen^>ÀKNMRh]QVh ¶�³
¯ l IQ[hNQ[h�Z�T em^V^gtQ[W�^>kmUP^>MPhNh]QVUcKH´É`)Q[Zb¶�tef^>QVKrK]QuhNQHWNWNknMRhA^>Q�³
¯ pqkmMR±nkm`)h1em^V^>kmh]ORQVh Z»T MPW]eglnQ�´ÉQ>vR^>ZiMPWN`Õ�]¶�te@^VQ>KNKNQuh]Q[W]WrkmMRh]^VQC³
¯ IQV±¨`)KNQVh!ZiQ[W!^VknUwÿq`ÕKAW�QVUcKNh]Q�Z)QHW!pRh]knlnhAegXfXfQ[W�knM%Q[UmK]hNQ�ZiQ[W�MPW]eglmQVhAWVw
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¯ OoQ;O IQ[^A_qegh]lnQVh�ZiQ pRh]knlmh]enXfX@Q[MRh|O+T MRURQ Kª�en^A_PQ OoQ pPhNkmlnhAegXfX�e²KN`iknU IQVUPknh]X@Q Q>K�ÉenWrKN`bOo`iQVMPWNQn°\QVK�OoQ@ZiMR`zpqQ[hNXfQ>KNKNh]Q@ORQ@WNQ@^VknUP^VQVUcKNh]QVhDWrMPhDZ�T IQ[^VhN`)KNMRh]Q�OoQfWNknU�enpoÀpRZi`i^[e²K]`)kmU ³
¯ OoQupRh]kgK IQVlmQVh Z)QuWNsoW8K[tQVXfQ�Q>K1WNQ[W�MPW]eglmQVhAW ORQ��ÉegMPW]WrQHW�X�egUR`ipRMRZbe²K]`)kmUPW�³
¯ O+T kNM\hN`ihfMRURQ%±¨MRQ=Wr`iXfpRZiQn°'MRUR`)�µknh]XfQn°'QVK�^Vkn_ IQVh]QVUcKNQ;OoQ Zbe X�en^A_R`iURQ;Q>K-OoQ=WrQHWh]Q[W]WrkmMRh]^VQ[W[wº U�p³QVMoKC^>knUqWr`bO IQ[hNQ[h³MPU|WrsoWrK[tQ[X@Q'O+T Q>vopRZikn`)K]egKN`iknUuOoQLOoQ[Mov�pqkm`)UcK]W/OoQ'±¨MRQn°[hNQ[pRh IQ[WNQVUcK IQHWpqegh!ZiQ|WN^A_ IQVX�e#^V`ÕÀ§OoQHWNWNknMPW[w

Vue
ascendante

Vue
descendante

SE

Machine virtuelle

Gestionnaire de ressources

�je@Xfem^A_R`iURQ�±c`ihNKNMRQ[Z)ZiQ��µknMRh]UR`)K�te#Z�T MoKN`iZ)`bW]e²KNQ[MRh/·
¯ MRURQu±¨MRQ�MRUP`Õ�µkmhNXfQ|OoQHW�QVUcKNh IQVQHW��gWrkmhrK]`)QHWy³¯ MRURQuX IQ[Xfkn`ihNQD±¨`)hNKNMRQ[Z)ZiQ�Q>K1pPenhrKAeglmQ[egYPZ)Q�³
¯ Zbe#lmQ[WrKN`iknU%OoQ�Dq^A_R`iQVhAW�Q>K!h IQVp³QVhNKNkm`)h]Q[W�³
¯ Zbe#lmQ[WrKN`iknU%OoQ|Ooh]kn`)K]W!O+T en^[^gtQHWV°oW IQ[^VMRh]`ÕK IQn°cQ>K{OoM;K]h]en`ÕK]QVXfQVUcK1OoQ[W�Q[hNh]QVMPh]W�³¯ Zbe#lmQ[WrKN`iknU%OoQupRh]ko^>Q[W]WNMPW�³
¯ Zbe#lmQ[WrKN`iknU%OoQ[W{^>knXfX#MRUR`b^Ve²K]`)kmUPW `)UcK]QVhNÀ�pRh]ko^>QHWNWNMPW[wJSU�KAegUcK�acMRQflnQHW8K]`)kmURUPeg`ih]Q@OoQfh]Q[W]WrkmMRhA^>Q[W[°³Z)Q-WNsoW8K[tQVXfQfO+T QVvopRZ)km`ÕKAe²K]`)kmU Ookm`ÕKup³QVhNÀXfQVKrKNh]QL·
¯ O+T enW]WrMPhNQ[h ZiQuY³knU �µknUP^>KN`iknURURQ[XfQVUcK{OoQ[W1hNQHWNWNknMRhA^>QHWSQVK1Z)Q�h]Q[WNpqQH^ K{OoQHW!O IQ[Zien`iW�³
¯ Z�T `bOoQVUcK]`�Dq^[e²K]`)kmU%ORQDZ�T MPWNenlnQ[h�OdT MRUPQuhNQHWNWNknMRhA^>Q�³¯ ZiQ|^>knUcK]hª�kmZ)Q�OoQ[W!em^V^gtQ[W�egMRv hNQHWNWNknMPh]^VQ[W�³
¯ Z�T `iUcKNQVh]h]MRpoKN`iknU%O+T MRURQuMoK]`)Zi`bWNegKN`iknU=OoQ�hNQHWNWNknMPh]^VQ1³
¯ Zbe#lmQ[WrKN`iknU%OoQ[W1QVh]hNQ[MRh]W�³¯ Z�T IQ[±¨`ÕK]QVXfQVUcK1OoQ[W!^VknUwÿq`ÕKAWVw
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Éditeur Compilateur Interprête de commandes
Système d’exploitation

Langage machine
Microprogrammation
Dispositifs physiques

Applications

Matériel

Système

Applications

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



� � »�¼�½¿¾ÁÀLÂ�Ã ÄJÅxÆÇÀ�È�Â�Ã`É�ÊÌË�»ÍÂ1ÀLÉ�È
�1Q|WNknUcK!pPemW!OoQ[W1WNsoW8K[tQVXfQHW OdT QVv¨pPZ)km`ÕKAe²KN`iknU�·
¯ Z»T `)UcK]QVh]pRh[�Q>KNQuOoQu^VknXfX�egUPOoQHW�³
¯ Z)Q|WNsoW8K[tQVXfQ�OoQ��µQVUd�Q>KNhAeglmQ�³
¯ Z)QHW!MoKN`iZi`ÕKAeg`ihNQHWu´ �ª� ° � � ��¤�  ° �¨� �  '�³� °³wVw[w]¶�³
¯ Z)Q|^VknXfpR`iZiegKNQVMPh|´µUR`/W]e@YR`iYRZ)`ikgK]_dtQHamMPQH¶�³
¯ Z»T IQ[OR`ÕK]QVMRhHw>wVw
JLU �Éeg`)K[°³KNkmMPW�^VQ[W�pRh]knlnhAegXfXfQ[W{WVT Q>v IQH^>MoK]QVUcK�ORenUPW{MPU�XfkoOoQ#UPknU pRh]`i±c`iZ IQVlm` IQm°R^Venh`iZiW�U/T kmUmK�pPemW�YqQHWrkm`)U O+T MPU em^V^gtQ[W{pRhN`i±¨`)Z IQ[ln` IQ�egM X�e²K IQVh]`)Q[Z»w\JLU h]QV±²egUP^A_PQn°\Z)Q�WNsoW8K[tQVXfQO+T Q>vopRZikn`)K]egKN`iknU@�µknUq^ KN`iknUPURQ!K8s¨pR`bamMPQVXfQVUcK�Q[U�Xfk¨ORQ1pRh]`)±¨`iZ IQ[ln` IQn°ªp³knMRh�pqkmMR±nkm`)hLem^V^ IQ[OoQ[hte KNkmMoKNQHWuZiQ[W��µkmUP^ K]`)kmURUPegZi`)K IQHWDORM pRhNko^VQ[W]WrQ[MRh[w�n{`)UPWN`�°dZ)Q-WNsoW8K[tQVXfQ�O+T Q>vopRZikn`)K]egKN`iknU Q[WrKpRh]kgK IQVl IQfpPegh@ZiQ X�e²K IQVh]`)Q[Z�^VknUcKNh]Q-ZiQ[W#QVh]hNQ[MRh]W#OoQ X�enUR`)pPMRZiegKN`iknUõ´ÉX�eg`bW#`iZ Q>vo`iWrKNQ;OoQ[WWNsoW8K[tQVXfQ[WfO+T Q>vopRZikn`)K]egKN`iknU½W[T QVv IQ[^>MRK]egUcK�WrMPh OoM X�e²K IQVh]`)Q[Z UPknU pRh]kgK IQVl IQn°z^>knXfXfQ=pPenhQVv¨Q[XfpRZ)Q�ZiQ|¸ º �;WNMRh!ZiQ[W!egUq^>`iQVUPW��8���G� ��¶>w
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�§ZbW{^>kmUPWrKN`)KNMRQ[UmK�Z»T `)UcK]QVhN�Éen^>Q�QVUcKNh]QuZ)Q#WrsoWrK[tQ[X@Q|OdT QVv¨pPZ)km`ÕKAe²KN`iknU%QVK�ZiQ[W!pRh]knlmh]enXfX@QHWO+T egpPpRZ)`b^VegKN`iknU ´µkmM ZiQVMRhAW@YR`iYRZ)`ikgK]_dtQHamMPQ[WA¶#acMR`1W[T Q>v IQ[^VMoKNQ[UcK@Q[U XfkoOoQ%URknU pRh]`)±¨`iZ IQVln` IQ´»egMPW]Wr`³egpRp³QVZ IQ1pqeghN�µkn`bWLXfkoOoQ1MoK]`)Zi`iW]e²K]QVMRh ¶ wc�§ZbW�WNknUcKSh IQ[enZ)`bW IQ[WzegM X@k²smQVU�O+T `)UqW8K]hNMP^>KN`iknUPWWNp IQH^>`EDqacMRQ[W�´µZiQ[W ()( Z�p�jseXY FªF °HkmM�`iUcKNQVh]h]MRpoKN`iknUqW/Ziknlm`i^V`)Q[Z)ZiQ[WA¶ °ªacMR`¨pqQ[hNXfQ>KNKNQ[UmK'ZiQ�pqenW]WNenlnQQ[U XfkoOoQfpRh]`)±¨`iZ IQVln` IQ;´ÉegMqWNWN`LegpRp³QVZ IQfXfkoOoQfURk²smenMd°+knM ()("! ] p[m ] f FªF ¶ °jZ)kmh]W]acMdT `iZzQ>vo`bW8K]QWNMRh!ZiQupRhNko^VQ[W]WrQ[MRh[w
n1M UR`i±nQHegM ORM pRh]ko^>QHWNWNQVMRhH°CZ)Q%XfkoOoQ%URk²smenM�WrQ%Oo`EM IQVh]QVUP^V`)Q;_PegYP`ÕK]MRQVZiZ)Q[XfQVUcK-OoMXfkoOoQuMoK]`)Zi`iW]e²K]QVMRh!pqegh!ZiQ[W �µknUq^ KN`iknUPUPegZi`ÕK IQ[W�WNMR`i±ªenUcKNQ[W/·
¯ Z)Qu^>koOoQ�QVK�ZiQ[W!ORknURU IQVQ[W�MoK]`)Zi`iW IQHW�pqegh�Z)QuWNsoW8K[tQVXfQ�O+T QVvopRZ)km`ÕKAe²K]`)kmU URQuWNknUcK1en^V^VQ[WrÀWr`iYRZiQ[W amM/T Q[U XfkoOoQ{URk²scegMdwo��Q[^V`³WNQ1�Éen`ÕK QVU-UdT `iUP^>ZiMPegUcK�Z)QHW�WNQVlmXfQVUcK]WSX IQVXfkn`ihNQHW^>knh]h]Q[WNpqkmUPORegUcKAW acMRQ�ZiknhAW!OoM%pPenW]W]eglnQ�QVU%XfkoOoQuURk²smenM�³
¯ Z)QHW�`)UPWrKNh]MP^>KN`iknUPW�OoQ�XfkoOo`�D³^Ve²K]`)kmU OoQ�Zbe|KAegYRZiQuOoQ[W�WNQVlmX@Q[UcK]W X IQVXfkn`ih]Q{URQuWNknUcKpqQ[hNXf`bWrQHW�acMdT QVU XfkoOoQ-URk²scegMdw�n{`)UPWN`�°jMRU pPhNkmlnhAegXfXfQ@MRKN`iZ)`bWNegKNQ[MRh�URQ pqkmMRhNhAeX@koOo`EDPQ[h{WrQHW!Ooh]kn`)K]W!O+T en^[^gtQHW�te@Zbe@X IQVXfkn`ihNQ�³
¯ Z)QHW�`)UqW8K]hNMP^>KN`iknUPW OoQ=Z)QH^ K]MRhNQ=QVK O+T IQ[^VhN`)KNMPhNQ%WrMPh-Z)QHW�p³knhNK]W-O+T QVUcK]h IQ[Q#�gWrkmhrK]`)Q;OoMXfegK IQ[hN`iQVZ¨URQ�WNknUcK'pqQ[hNXf`bWrQHWCacMdT QVU@XfkoOoQ�UPk²smegM/w�þ{U#pPhNkmlnhAegXfXfQ�O+T egpRpPZ)`b^VegKN`iknUURQ�p³QVMoK�OoknUq^uen^V^ IQ[ORQVh1Oo`ihNQH^ K]QVXfQVUcK�enM=XfegK IQ[hN`iQVZjWNenUPW!pPemWNWNQVh1pqegh1ZiQ#WNsoW8K[tQVXfQO+T QVvopRZ)km`ÕKAe²K]`)kmUdw
�/e OR`�M IQVh]QVUq^>Q=QVUcK]hNQ%XfkoOoQ URk²scegM ´µpRh]`)±¨`iZ IQVln` IQª¶|QVK Xfk¨ORQ=MoKN`iZ)`bW]e²KNQ[MRh�´ÉURknU½pRh]`)À±¨`iZ IQ[ln` IQH¶'Q[WrK�l IQVh IQ[Q{Oo`ihNQH^ KNQ[XfQVUcK1egM;UR`)±mQ[enM OoM;pRh]k¨^VQ[W]WrQ[MRhHw¨JSZ)ZiQDUdT e@h]`)Q[U te@±nkm`)h!eª±mQ[^Zbe;URkgK]`)kmU ORQfWNMRp³QVhNÀ�MRKN`iZ)`bWNegKNQ[MRhuXf`iWNQ�QVU@µuMR±¨hNQ�WNMRh|^>Q[hrKAeg`iUPWuWNs¨WrK[tQVXfQ[W�O+T Q>vopRZikn`)K]egÀK]`)kmUd°oamMP`qQHW8K�l IQ[h IQVQ!egM-UP`)±mQ[egM Z)kmln`b^>`iQVZ\ORegUPW�ZiQD^Vk¨ORQ�OoM;WrsoWrK[tQ[X@Q�O+T QVvopRZ)km`ÕKAe²K]`)kmUdwoJLU�Éen`ÕKH°CX%�Q[XfQ ZiQ;WNMRp³QVhNÀ�MoK]`)Zi`bWNegKNQVMPh@O+T MRU WrsoWrK[tQ[X@Q pPenW]WNQ ZiQ pRZiMPWf^>Zbeg`ihfOoQ;WNknU7KNQVXfpPW
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� �ßþ QVU%XfkoOoQ�URknUoÀÁpRh]`)±¨`iZ IQVln` IQ�´ÉMoKN`iZi`iW]e²K]QVMRh ¶�OoM%pRh]k¨^VQ[W]WrQ[MRh+Ã

TRAP

CALL

Mode utilisateur
Mode noyau

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

Application

Bibliothèque

Système

Matériel

�/Q�X IQ[^VenUR`bWrXfQ�OoQ[WCK]h]enpPWCpqQ[hNXfQ>K�te{KNkmMoKLpRh]knlmh]enX@XfQ OoQ!O IQVh]knMRKNQVhzWNknU@Q>v IQ[^VMoKN`iknUp³knMPh�Q>v IQH^>MoK]QVh|ZiQ ^VkoOoQ OoM7WNsoW8K[tQVXfQ-O+T Q>vopRZikn`)K]egKN`iknUdw'��Q X IQ[^[egUR`bWNX@Q�Ookm`ÕK �Q>K]hNQ-`iX@ÀpPZ IQ[XfQVUoK IQ�OoQf�Ée+~^VknU XfegK IQ[hN`iQVZiZiQ@enM UP`)±mQ[egM OoM pRh]ko^>Q[W]WNQVMRhH°+^VeghuZiQ[W�pPhNkmlnhAegXfXfQ[WDURQp³QVMP±nQVUcK ^VknURUPeª� �)KNh]Q ZiknhAW�OoQ=ZiQVMRh ^VknXfpR`iZiegKN`iknU Z»T enORhNQHWNWNQ7te ZiemamMPQVZiZ)Q%`iZiW-ORQV±¨hNkmUcK�WNQYPh]enUP^A_RQVh�pqkmMRh�enpRp³QVZiQVhDZ)QHW!�µknUq^ KN`iknUPUPegZi`ÕK IQ[W�OoM�WNsoW8K[tQVXfQ|O+T Q>vopRZikn`)K]egKN`iknU�³³^VQVZbe-UdT Q[WrKOdT en`)ZiZ)Q[MRhAW1pPemW1WrkmMR_Pen`ÕKAegYRZiQn°Rp³knMPh�OoQHW1hAeg`bWrkmUPW!OoQ|X�eg`iUcKNQ[UPegYR`iZi`ÕK IQ|OoM WNs¨WrK[tQVXfQ|O+T Q>v¨ÀpPZ)km`ÕKAe²KN`iknUxQ>K=OoQ pqkmhrKAegYR`iZ)`)K IQ�QVUcK]hNQ ±nQVhAWN`)kmUPW Oo`EM IQVh]QVUcKNQHWV°�^Venh ^VQ>KrK]Q enOoh]Q[W]WrQ�pqQ[MoK^A_qegURlmQVh!O+T MRURQu±nQ[h]WN`iknU ORM%WNsoW8K[tQVXfQ-te@Z»T egMRKNh]Qnw�ST emOoh]Q[W]WrQ1OoQDOoQ[WrKN`iUPegKN`iknU-OoM�K]h]enp�Q[WrK�WrKNko^�' IQVQ1ORenUPWLMPURQ{p³knhNKN`iknU-OoQ{ZieuX IQ[Xfkn`ihNQpP_csoWN`iacMRQ�OoQ�Zie�X�en^A_R`iURQ�acMR`¨UdT Q[WrK'en^V^VQ[W]Wr`iYRZiQSacMdT QVU�XfkoOoQ URk²smenMd°[enpRp³QVZ IQVQ�Z)Q ±nQH^ KNQ[MRhOdT `iUcKNQVh]h]MRpoKN`iknUqWD´É±nkm`)h!WNQ[^ K]`)kmU;�Rw �Rw �R°mpPenlnQu�²�¨¶ °oacMR`\Q[WrK�`iUR`)KN`begZi`iW IQ[Q�egM;O IQ[XfenhNhAeglmQ1OoMWNsoW8K[tQVXfQuO+T Q>vopRZikn`)K]egKN`iknUdw
ÎâÏ ï Ï�Ð é àyØ�Ý�ãCÖ�Ö,Ü�Ö
��s¨pR`bamMPQVXfQVUcK[°zMRU pRh]ko^>Q[W]WNMPW�QHW8KfMRURQ;`iUPW8KAegUP^VQ;OdT MRU pRh]knlmh]enX@XfQ-Q[U�K]h]en`)U OoQW[T Q>v IQ[^VMoKNQ[h[w\�§Z'QHW8K|h]QVpRh IQHWrQ[UmK IQ�enM UR`i±nQHegM OoM WrsoWrK[tQ[X@QfO+T Q>vopRZikn`)K]egKN`iknU pPeghuWNknU ^>koOoQ´ ()( Z ] dxZ FªF ¶>°gWrQHWjORknURU IQVQ[W[°ªWNe{pR`)ZiQ�O+T QVv IQ[^VMoKN`iknUd°[Z)QHWC±ªenZ)Q[MRhAWj^VknMRhAegUcKNQHW/OoQHW/h]QVlm`iWrKNh]Q[WjOoMpPhNko^>QHWNWNQVMPh[°gen`)UPWN`RacMRQ!pPenhLO+T enMoKNh]Q[WSOoknURU IQVQHWjh]QVZbe²K]`)±mQ[W1teDZ�T IQVK]egK'^VknMRhAegUcKLOoM�WNs¨WrK[tQVXfQ'·IQ>K]egK1OoM%pRhNko^VQ[W]WrMPW[°¨Z)`bWrKNQ|OoQHW�Dq^A_R`iQVhAW knMR±mQVhNK]W[°oQ>K]^nw
þ{U=pRh]k¨^VQ[W]WrMqW!Q[WrK�^>h IQ IQ�pqegh{O+T egMRKNh]Q[W!pRh]ko^>QHWNWNMPWu´ÉW]egMR�zZiQ|pRh]QVXf`iQVhH°RYR`iQVU Wg�MRhdÃâ¶ w³�§ZQHW8K@WrMPW]^>Q[poKN`iYRZiQ-O+T)�Q>K]hNQ�WNMPWrp³QVUqOoMd°/h]Q[O IQVX�egh]h IQn°³Q>K�OoQ hNQH^>QV±mkn`ihuOoQ[W IQV± IQVUPQVXfQVUcK]Wf´»Wr`)ÀlmUPegMRvR¶�K]h]en`ÕKAegYRZiQ[W�OoQ��Éed~^>kmU;emWrs¨UP^A_Rh]knUPQnw
¸DegUqW�Z)QHW1WrsoWrK[tQ[XfQ[W h IQ[^>Q[UcK]W[°ckmU;efOoQ[Mov UP`)±mQ[egMRv O+T Q>v IQ[^VMoKN`iknUD·
¯ ZiQ[W+pRh]ko^>QHWNWNMPW+^>ZbenW]WN`iacMRQHWV° (i( ZiknMRhAORW FªF °Vp³kmW]W IQ[ORenUmKd^A_Pem^>MRU�ZiQVMRhAWdOokmURU IQ[Q[W³pRh]knpRh]Q[W�³
¯ ZiQ[W{Kª�en^A_PQ[W1Z IQ[lPtQ[hNQHWV°okmM ()( Z��,p ] jx_{Y FªF °\acMR`CpqQ[MR±nQ[UmKDQ>vo`bW8K]QVh�egM�WNQV`iU OoQf^A_PenacMRQpRh]ko^>Q[W]WNMPWuZiknMRhAO ´ÉORenUPW�^VQ ^VemWV°j`)Z�s Q[U�e=egM Xfkn`iUPW�MRURQ-pPenh�pRh]ko^>QHWNWNMPW[°/acMR`
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Î�Ï ï Ï)( *�� Ö:Ò+�ãCû ãùÚ¿ã�,�Ý.-¿Ô~ã�àyÖ
�dQuWNsoW8K[tQVXfQ�ORQ�D³^A_R`)Q[h]W��µkmMRhNUP`ÕK!MRU;Xfk¨O+tQVZiQD^VknXfXfkoOoQDOdT kmhNlcegUR`bWNegKN`iknU-OoQHW�`)UR�µknhNÀX�e²K]`)kmUPW pqQ[h]WN`bW8KAegUcKNQHWD´»^gT Q[WrK�te@OR`)h]QuOoknUcK�ZiefOoMRh IQ[Q�OoQ�±¨`)Q�QHW8K1WNMRp IQ[hN`iQVMRh]Q@tef^VQVZiZ)Q�OoQ[WpRh]ko^>QHWNWNMPWA¶ °²eª±nQH^SMRUPQ lmQ[WrKN`iknU#`)UPO IQVp³QVUPOPegUcKNQ�OoM�WrMPpRpqkmhrK'X�e²K IQVh]`iQVZ�wH�/Q pPZ)MPW'WNknMP±nQVUcKH°Z�T kmhNlcegUR`bW]e²KN`iknU OoQ[W�D³^A_R`)Q[h]W�WNQ��Éeg`)K{OoQD�Ée+~^VknU%egh]YqkmhNQHWN^VQVUcKNQmw
�dQ WNsoW8K[tQVXfQ%OoQ2Dq^A_R`iQVhAW#�µknMRh]UR`)K-Z)QHW�WrQ[hN±¨`b^>Q[W (i( ^>ZbenW]Wr`bacMRQ[W FªF WNMRh�ZiQ[W�Dq^A_P`)Q[h]W+·^Vh IQHe²K]`)kmUd°cWNMRpRpPhNQHWNWN`)kmUd°oknMP±nQVhNKNMPhNQm°m�µQ[hNXfQVKNMRh]Qn°op³kmWN`ÕK]`)kmURURQ[X@Q[UcK[°RZiQ[^>KNMRh]Qn° IQH^>h]`ÕK]MRh]Qnw
nÍDqU�O+T MRUR`)�µknh]X@`bWNQVh1Z�T Q[UPWNQVX�YPZ)Q�ORQ[W1h]Q[W]WNknMRhA^>QHW OdT Q[UmK]h IQVQ[W/�²WNknhNKN`iQ[W Q[U=MRU=Xfk¨O+tQVZiQ^Vkn_ IQ[hNQ[UcK[°!Zbe½pRZiMRpPeghNK�OoQHW�WNs¨WrK[tQVXfQ[W ORQ Dq^A_R`iQVhAW=p³kmW]WVtQHOoQVUcK=Zbe½URkgK]`)kmUøOoQ Dq^A_P`)Q[hWNp IQH^>`begZ²·³KNQ[hNXf`iUPegMov+°\WrkmMRh]`iW[°³OR`iW]acMRQ[W[°qX IQ[Xfkn`ihNQm°/wVw[wN¸�Q#X%�Q[XfQn°\^gT Q[WrKDZiQ@WNsoW8K[tQVXfQ�ORQDq^A_P`)Q[h]WzacMR`RWNMRpRp³knhNKNQ�Zie�^VknXfX�MRUP`i^[e²KN`iknU@`iUmK]QVhNÀ�pPhNko^>QHWNWNMPW[°Heª±mQ[^�Z)QHW1Dq^A_R`iQVhAWzWrp IQ[^>`begMRvOoQ�K8s¨p³Q�pR`)p³Qn°qpR`ipqQuURkmXfX IQn°¨knM=WNk¨^�'mQ>KHw�¨kmMPW�þ1UR`)v+°cZbe|pPZ)MRpqeghNK�OoQHWâD³^A_R`)Q[h]W WNp IQ[^V`ienMovfZ)` IQ[W�egMov-p IQVh]`)pP_ IQVh]`bamMPQ[W'WNknUcK WN`ÕK]M IQHWORenUPW@Zie WNknMPWrÀÁenhNY³knh]Q[W]^>Q[UP^>Q-ORM�h IQVp³QVhNKNkm`)h]Q �: o�xð w'�¨knMqW@�/`)U¨Mov+°zZiQ[W@pRh]k¨^VQ[W]WrMqW�Q[Mov¨ÀX%�Q[X@QHW�WrkmUmK!h]QVpRh IQHWrQ[UmK IQ[W ^>kmXfX@QuOoQHW!WrkmMPWrÀ�h IQVp³QVhNKNkm`)h]Q[W�OoM%h IQVp³QVhNKNkn`ih]Q �g�o�w¤y� w
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Î�Ï î Ï~Î é à£ãbû Ô2�ã�à£ã�ø43ãbÙ53ã�ày×CÒ£Ô~ØÁÙ76:Î8�( î9 Î 8 ïâï�:
��T Q[WrK�Z�T egpRpPenhN`)KN`iknU OoQ[WDpRh]QVXf`iQVhAW{kmh]Oo`iUPegKNQVMPh]W[°Cte hNQ[Zien`iW�Q>K-te KNMRY³Q[W-te ±c`bOoQm°³pPhNknÀlmh]enX@X IQHW{pqegh�K]enYRZiQ[egMRv OoQ-^VknURURQH^ K]QVMRhAWV°+pPMR`iW|pPegh|^[eghNKNQ[W�p³QVhN�µknh IQ[Q[WDegM O IQ[YRMoK|OoQ[WenURU IQ[Q[W!�g�Pwq��T QHW8K1egMqWNWN`+Z»T egpPpPegh]`ÕK]`)kmU;ORM K]QVh]XfQ (i( ¥Lvx� FªF w

Î�Ï î Ï�Ð ë ãbÜ<; Ô2�ãbûýã/ø43ãCÙ53ã�à£×1Ò£Ô�ØßÙ=6�Î 8 ïâï9 Î8 îâï�:
�LT egpPpPegh]`ÕK]`)kmU ORM K]h]enUPWN`iWrKNkmhDh]QVUqOo`ÕKuZiQ[Wukmh]OR`)UPegKNQ[MRh]WDpRZiMPW�D³egYRZiQ[W[w+�§ZiW�p³knMP±ªen`)Q[UcKX�eg`iUcKNQ[UPegUcK��Q>KNh]QL±mQVUPOoMqWV°ªQ>KzZ�T kmU|±¨`ÕK'egpRpqeghAeg`)KNh]QLpqkmMRhCZie{pRhNQ[Xf`»tQ[hNQL�µkn`bWjZbe{OR`iWrKN`iUP^ K]`)kmUQ[UmK]hNQu^VknUPWrKNh]MP^ K]QVMRhH°oknp IQVhAe²K]QVMRhH°mpPhNkmlnhAegXfXfQVMRhH°mQVK1MoKN`iZi`iW]e²K]QVMRhHw�dQHWDpRhNkmlnhAegXfXfQ[W�WVT Q>v IQH^>MoKAeg`iQVUcK{pPenh�ZikgKAW@´ ()( ¥sj{Zzrs� FªF ¶ w�þ{U�`iUcKNQVh]pRh[�Q>K]Q#OoQf^>kmX@ÀX�egUqOoQ[W'WNknXfX�eg`ihNQ�pqQ[hNXfQVKrK]en`ÕKLZiQ!^A_Pegh]lnQ[XfQVUcKCQVK'Z»T Q>v IQH^>MoK]`)kmU#OoQHWzpRhNkmlnhAegXfXfQ[WCORegUqWZ�T kmh]OR`)UPegKNQ[MRh[w�n1`iUPWN`»°geª±mQ[^SZ)Q�WrsoWrK[tQ[XfQ�}z��� ´ (i( uCg{p[Z�p�jNm?>#g{myhiZzg{p�V�W�Y[Z ]L^ FHF ¶>°²knU#WNknMRÀXfQ>KNK]en`ÕK1ZiQ[W K]h]eª±²egMRv OoQ�ZiefX�enUR`»tQVh]QDWNMR`i±ªenUcKNQ'·@BABCED@GF.CGHJIBHBKBLMNM2M oqp�g��Np�j ^�^F] M2MNM@�OPCGKJQ@GH�RPLMNM2M � gNmymTS]�] Y M2MNM@GUBLBQ
�dQHW�lnh]kmW knhAOo`iUPe²K]QVMRhAW�Oo`bWrp³kmW]eg`iQVUcK�K8s¨pR`iacMRQ[XfQVUcK{OoQDKNh]kn`bW!O IQ[hNkmMRZ)Q[MRhAW�OoQ�YPenUPOoQL·MRU pqkmMRh!^>kmUPWrQ[hN±mQVhLZbe#YPegUPORQ�OoM;WrsoWrK[tQ[X@QDO+T Q>vopRZikn`)K]e²K]`)kmUd°cMRU p³knMRh�ZiQ�pPhNkmlnhAegXfXfQ#teQVv IQ[^>MRKNQVh�QVK{WrQHW!OoknURU IQVQHWV°¨Q>K1ZiQuOoQVh]UR`iQVh!p³knMRh{hNQH^>MRQ[`)ZiZ)`ih�Z)QHW1OokmURU IQ[Q[W QVU%WrkmhrK]`)Qmw
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JSU-egXfknUcKLQVK�QVU-eª±²enZPWrQ1KNh]knMR±²eg`iQVUcK�ORQVMov�^VenZi^VMRZiegKNQ[MRh]WLpRZ)MqWLp³Q>KN`)K]W[°¨^A_Pegh]l IQHWCZ»T MRUORQ�KNhAegUPW]^>h]`ihNQfWrMPh|YPegUqOoQ�Z)QHW|^VenhrK]Q[W�p³QVhN�µknh IQVQHW�egpRp³knhNK IQ[Q[WDpPenhuZ)Q-pPhNkmlnhAegXfXfQVMRhH°\Q>KZ�T egMoK]hNQ�OdT `iXfpRhN`iXfQVh�WrMPh1pPegpP`)Q[h{ZiQ[W1h IQHWrMRZ)K]egK]W1^VknUcKNQ[U¨MPW{WNMRh1ZiQ[W�YPegUqOoQ[W�OoQ�WNknhNKN`iQ�OoQORknURU IQVQ[W[w��QHWCQVUPWNQVX#YRZ)QHW IQ>K]en`)Q[UcKCWNQVh]±c`bWjpPegh'OoQHW/kmp IQVhAe²K]QVMRhAW[°[OokmUmKzZiQ�h²�knZiQ IQVK]en`ÕKzO+T enZ)`iXfQVUcKNQ[hZiQ[W1knhAOo`)Uqe²KNQ[MRhAW�Q[U%YPegUPORQ[W[°R^VeghNKNQHWV°¨QVK1pPegpR`iQVhHw
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��kmXfX@Q Zbe{X�e²¿8Q[MRh]QSpPenhrK]`)Q�OoM|K]QVXfpPWzOoMf^VenZi^VMRZiegKNQ[MRhjpPhN`iUP^>`ipPenZ IQVK]en`ÕKzpqQ[h]ORMRQ�ZiknhAWORQ[WSO IQVpRZben^VQVXfQVUcKAW'OoQ[W'kmp IQ[h]egKNQVMPh]W[°ªMRU-WrsoWrK[tQ[XfQ�ORQ!KNhAeg`)KNQ[X@Q[UcKSpPegh'ZikgKAW{´ ()( ¥�jNZkrs� FªF ¶�µMRK|X@`bWDQVU pRZiem^>QL·\pRZiMPWN`)Q[MRhAW{K]h]eª±²enMov7´ (i(\[ gx¥'Y FªF ¶ IQVK]en`)Q[UmKu^>kmZ)ZiQ[^>K IQHW{WNMRh�MRURQfX;�QVXfQYqegUPOoQ|OdT Q[UmK]h IQVQn°oacMR` IQ>K]en`ÕK1^A_PenURl IQVQ{MPURQ��µkn`bW�pPegh!_PQVMRh]QuQ>K{enpRpqkmhrK IQVQDegM=^VenZi^VMRZbe²KNQ[MRhpPhN`iUP^>`ipPenZ»wR��QVZiMR`)ÀÁ^V`³Zi`)K�ZiQ�pRh]QVXf`iQVh�KNhAeª±²eg`iZqOoQ�Zie�YPegUPORQn°¨Q>Kute|Zbe`DPU;OoQ�^A_PemacMRQ1K]h]eª±²eg`iZZi`)K�egMoK]knX�e²K]`iacMRQ[XfQVUcK!Z)QuWNMR`)±²enUmKH°²¿8MPW]acMdTbte@Zbe�DPU%OoQuZie@YPenUPOoQmw
ÎâÏ î Ï)( ]�à£ØÁÔ�Ö�Ô2�ãbûýã ø43ãbÙ53ã�à£×1Ò£Ô�ØÁÙ76�Î 8 îÁï9 Î 8�^`_ :
�ST eª±²enUP^ IQ[Q=KNQH^A_RURkmZ)kmln`bamMPQ X�e²¿8QVMPhNQ OoQ ^VQ>KNKNQ l IQ[U IQVhAe²K]`)kmU QHW8K%Z�T enpRpPegh]`)KN`iknUõOoQHW^V`)hA^>MP`ÕKAW#`iUcK IQ[lnh IQ[W[°dacMR`�knUcK#p³QVh]Xf`iWfOoQ;Oo`iX@`iU¨MRQVhfZiQ hAegpRp³knhNK@^Vkd�MoKa�ªp³QVhN�µknh]X�egUP^VQ OoQpPZ)MPWN`iQVMRhAW!knhAOoh]Q[W�OoQ�lnhAegUqOoQVMRhHw
�je W8KAegUPORenh]OR`iW]e²K]`)kmUõegpRp³knhNK IQVQ�pqegh=ZiQ[W=^>`ihA^>MR`)K]W;`iUmK IQVlmh IQ[W W[T Q[WrK IQVlmenZ)Q[XfQVUcK;enpoÀpPZ)`bacM IQVQ�egMRv�X�em^A_R`)UPQ[W[°ªeª±mQ[^SZ»T egpRpqegh]`ÕK]`)kmU�OoQ��ÉegXf`)ZiZiQ[WzOoQ Xfem^A_R`iURQ[W[°²amMP`cpqeghNK]eglmQVUcKjZiQX%�Q[XfQDZbegUPlmeglmQ�X�em^A_R`)UPQ�QVK1Z)Q�X;�QVXfQuWNs¨WrK[tQVXfQDOdT QVv¨pPZ)km`ÕKAe²KN`iknU/°opqkmMRh1OoQ[W�pPMR`iW]W]egUP^VQ[WQVK{OoQ[W{egpRpRZi`b^Ve²K]`)kmUPW�KNh[tQ[W!OR`�M IQVh]QVUcK]Q[W[w�/QLpRh]knYRZ�tQ[X@Q'X�eg¿8QVMRh/ORQ�^>QVKrK]QSegpRpPhNko^A_RQ IQVK]en`ÕKjORQLpqkmMR±nkm`)hjOo`iWNp³kmWNQVh/O+T MRU�WNsoW8K[tQVXfQOdT QVv¨pPZ)km`ÕKAe²KN`iknU;Q'K-^[en^>Q�WNMRh�KNkmMoKNQHW�ZiQ[W�X�em^A_R`)UPQ[W�OoQ�Zie@lcegXfXfQn°¨pqQ[hNXfQVKrK]enUcK!OdT MoK]`)Zi`)ÀWNQVh�K]knMoK]Q�Zie#pRMR`bWNW]egUq^>Q�OoQ[W�lmhNkcW�^[egZb^>MRZbe²K]QVMRhAWV°¨X�eg`bW�egMPW]WN`\^[egpPenYRZiQDOoQDK]QVUR`ih1ORegUqW�ZbeX IQ[Xfkn`ihNQ�OoQ[W1pRZ)MqW!pqQVKN`)K]W[wVw[w
n DPU OoQ{hNQ[UmKAegYR`iZi`iWNQVh'Z�T MRKN`iZ)`bWNegKN`iknU-OoQHWLX�en^A_P`)URQHW'ZiQ[W'K]h]eª±²enMov�pRMRh]QVUcK{�Q>KNh]Q1WrKNko^�' IQ[WWNMRhCZ)Q Oo`bWNacMRQ OoQSZ�T kmh]OR`)UPegKNQ[MRhjO+tQ[WdZiQVMPhCenhNh]`)± IQ[QzQVU�W]egZiZ)Q�X�en^A_R`iURQn°ªW]egUPW/pPenW]WrQ[h/pPenhjOoQHWkmh]OR`)UPegKNQ[MRh]W!enURURQVv¨QHW!Q>K{ORQ[W!X�egUP`)pRMPZiegKN`iknUPW1ORQuYPegUPORQ[W[w³��Q>KNKNQuK]Q[^A_RUR`bacMRQ|W[T enpRpqQ[Z)ZbeZiQuWrp³knMPZ)Qf´Ò�µhAegUP^V`iW]e²K]`)kmU OoQ (i( Y�eyg8g{f FHF °op³knMRh (i( VXh ^ vwf|Zzj{m ] gNv,YÍo ] p[h e£� ] p�jNfÁ�Ce ] p�jNZ�hlgNm��m2��him ] FHF ¶>w¸�Q=X;�QVXfQm°LWVT Q[WrK-O IQV±mQVZiknpRp IQ Z�T MqWNenlnQ%OoQ=Zie X#MRZÕK]`)pPhNkmlnhAegXfX�e²KN`iknUD·'Zbe X IQ[Xfkn`ihNQpP_csoWN`iacMRQ IQVK]eg`)KzpPeghNKN`)KN`iknURU IQVQ QVU@WrQ[lnXfQVUcK]WzOoQ KAeg`iZ)ZiQ[W1DRv IQ[Q[W�te{Z�T eª±ªenUP^>Qm°²OoknUcK'^A_Pen^VMRURQp³knMP±ªen`ÕKuen^[^>MRQ[`)ZiZi`)h�MRU�pRh]knlmh]enXfX@Q|OR`�M IQVh]QVUcKHwXn1`iUPWN`»°\ZiknhAWNacMdT MRURQ|Kª�en^A_PQ#e²KNKNQ[UPOReg`)K�ZbeDqU-O+T MPURQ1QVUcK]h IQ[Q#�gWrkmhrK]`)Qm°[ZiQ!pRh]k¨^VQ[W]WrQ[MRh'p³knMR±²eg`)KLYPemWN^VMRZ)Q[hLWrMPhLMRURQ1enMoKNh]Q�Kª�em^A_RQnwc��T Q[WrKte ^>Q#X@kmXfQVUcKDacMdT egpRpqegh]MRhNQ[UcK1Z)QHW{pRh]QVXf`iQVhAW1X IQH^VegUP`iWNXfQ[W!X�e²K IQVh]`iQVZbW1OoQ#^VknUcKNh²�knZiQ�OoQHWem^V^gtQ[WfX IQ[X@km`)h]Qn°'p³knMPh-pRh]kgK IQVlnQ[hfX�MoK]MRQVZiZ)Q[XfQVUcK ZiQ[W�pRh]knlmh]enXfX@QHWf^>knUcK]hNQ=ZiQ[W-em^V^gtQ[W`iU¨±²egZi`iOoQHWVw�ST `iUP^VknU¨± IQVUR`iQVUcK�X�e²¿8QVMPh1OoQ[W1WNsoW8K[tQVXfQHW ORQ�KNhAeg`)KNQVXfQ[UmK1pqegh!ZikgK]W IQ>K]en`ÕK1acMRQuZiQupRh]kgÀlmh]enXfX@Q[MRh%URQ p³knMR±²eg`)K=pRZiMPW O IQ[YqkmlnMRQ[h;WNknU pRh]knlmh]enX@XfQ QVU KNQ[X@pqW%h IQ[QVZ�°!^>knXfXfQ
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^nT IQVK]en`ÕK;Z)Q ^VemW enMýKNkmMoK=O IQVYPMoK%ORQ Z�T `iUo�µkmhNX�e²K]`iacMRQm°�Z)kmh]W]acMRQ�^A_PemamMPQ pRh]knlmh]enXfX@Q[MRhWNQ!±nk²sceg`)K'egKrK]hN`iYRMRQ[hLZie�X�em^A_R`)UPQ1pqQ[UPORenUmK�pRZ)MqWr`iQVMRhAW'_RQ[MRh]Q[WLO+T e{K�Z IQVQmwg�zknMRh'h]Q>K]hNkmMR±nQ[h^VQ>KrK]Q!`)UcK]QVhAen^ K]`)±¨`)K IQ knUcKLOokmUP^ IQ>K IQ O IQV±mQVZiknpRp IQ[WjZ)QHW'WrsoWrK[tQ[X@QHW!te{K]QVXfpPW'pqeghNK]egl IQnwª�dQ!pPhNQVÀXf`iQVhH°d� �1�P��´ ()(<b g{m�r'vwp[p ] mXZ��bh ^F]Zc Vw�yj{p[him���VXW�Y[Z ]'^ FªF ¶ °d^Vh IQ[Q#enM �=�8�øQVU � �n�c�o°\eIQVK IQ�WNMR`)±¨`dpqegh1�=MRZ)KN`b^VW�´ (i( > � �â�bh e�f ] d ] _ed[m�}'gNp ^ jNZ�hlgNm>jNm�_ b g ^ e�vwZ�him,�ÌV ] p[��hlr ] FªF ¶ °O IQV±nQ[Z)kmpRp IQ�egMRv#ZbegY³knhAe²KNkm`)h]Q[Wz� QVZiZ�°npRMR`bWLpqeghLWNknU�OoQ[W]^>Q[UPORenUmKqþ1UR`)v+°npRh]QVXf`iQVhSWNsoW8K[tQVXfQO+T Q>vopRZikn`)K]egKN`iknU IQ[^VhN`)K!ORegUPW1MRU ZbegUPlmeglmQDORQu_PegMoK1UP`)±mQ[egM/°oZ)Q���w
Î�Ï î Ïgf hÇÜ¿×1Ò,àXÔ2�ãbûýãíø
3ãbÙ53ãbà£×1ÒwÔ~ØÁÙ76�Î 8�^`_ 9 Ð`_�_�_ :
�dQ1O IQV±mQVZiknpRp³QVXfQVUcKLOoQHW'^>`ih]^VMR`ÕKAWL�j�o� ´ ()( �Cj{p�� ] V�rsjNf ] d[myZ ] �Np�j{Z�hlg{m FªF ¶>°npRMP`iW ¼ �j�¨� °efp³QVh]Xf`iW�Z�T eª±\tQ[URQVXfQ[UmK1OoQHW!knhAOo`iUPe²K]QVMRhAW pqQ[h]WNknUPURQVZbWV°qamMP`dURQ|Oo`EMCtQVh]QVUcK1amMPQ�KNh[tQ[W�p³QVMd°OoM�p³kn`iUcK�OoQ1±¨MRQ�eghA^A_R`ÕK]Q[^>KNMRhAegZ�°gOoQ[WSXf`)UR`)ÀÁknhAOo`)Uqe²KNQ[MRhAWLOoQ1Zbe�l IQ[U IQ[h]egKN`iknU�pPh IQH^ IQHOoQVUcK]Qnw
�dQuO IQV±nQ[Z)kmpRp³QVXfQVUcK!OoQ[W�h IQ[WNQ[enMov-OoQ|^>kmXfX�MRUR`b^VegKN`iknU Q>K!Zie@YPen`iW]WNQ�ORQDZiQVMPh]W!^Vk+�MoKAWO+T en^[^gtQHW{e pqQ[hNXf`bW�Zie ^>h IQ[egKN`iknU�ORQ#h IQ[WNQ[enMov%Z)ko^VenMov�OoQ@X�en^A_R`iURQ[W[°\Q>Ku^>kmUPOoMR`)K te Z�T QVv¨ÀpRZikmWN`iknU�O+T �§UcKNQ[hNURQVK[wz�§ZbW@WNknUcKfpRh]`iW#QVU ^>knXfpoK]Q pqegh@Z)QHW@WNsoW8K[tQVXfQHW#O+T Q>vopRZikn`)K]egKN`iknU7Q[Uh IQ[WNQ[enMd°zQ>K ^VknXfpRZ»tQ>K]QVXfQVUcK-`iUcK IQ[lnh IQ[W@ORegUqW�Z)QHW-WNs¨WrK[tQVXfQ[W�O+T Q>vopRZikn`)K]egKN`iknU½Oo`bW8K]hN`iYRM IQ[W[°acMR`+�µkmMRh]UR`iW]WNQVUcK MPURQu`)X�enlnQ�MRUR`ED IQ[Q�ORQuZ»T QVUPWNQVX#YRZiQ�ORQ[W!X�en^A_P`)URQHWVw

Î�Ï î Ï ï ç Ò¶×1ü�à�ãbÖ�i
n1M#K]enMov�en^>KNMRQ[ZoOoQ ^VhNkm`iW]W]egUP^VQ�OoQ Z»T `iUmK IQVlmh]egKN`iknU|OoQHWz^>knXfp³kmW]egUcK]W[°HZie�YPegh]h]`»tQ[hNQLegKNknÀXf`bamMPQ�OoQ[±chAeg`)K{�QVKNh]Q{e²KNKNQ[`)UcKNQ�±nQ[h]W'ZiQ[W egUPU IQVQHWS�g� � �gÀ§�n� � �R°ªQ>K�Zbe|±¨`)KNQHWNWNQ{OoQ�ZieuZiMRXf`»tQVh]Q^VknUPWrKN`)KNMRQ%K]knM²¿8kmMRhAWfMRURQ=Zi`)Xf`)KNQ `iUo�µhAegUP^A_R`bW]WNenYRZ)Qmwân1M UR`i±nQHegM �µknUPOPegXfQVUcK]enZ»°'ZiQ[W-hNQVÀ^A_RQ[h]^A_PQ[W!W[T kmhN`iQVUcKNQ[UcK{egMoK]knMRh1OoQHW{^VknXfpqkcWNenUcK]W|te�QLM³QVK]W{acMPenUcKN`bamMPQ[W�Q>KDOoQ[W�WrsoWrK[tQ[X@QHWh IQV±mQVhAWr`iYRZiQ[W[°mX�en`iW!WNQVMRZbW!OoQHW�KNhAegUPWN`bW8K]knhAW�MPUR`iacMRQHW �µknUP^>KN`iknURUPQVUcK#tef^>Q�¿8knMPh!QVU%ZienYqkmh]egÀK]kn`ihNQmwR�dQ[W!^VknXfp³kmW]egUcK]W�egUqegZiknln`bacMRQ[W kmpoKN`bacMRQ[W�ZbenWNQVhAW�WrkmUmK IQ[lmenZ)Q[X@Q[UcK IQVKNMPOR` IQHWVw
n1M;UR`i±nQHegM ORQ[W�WrsoWrK[tQ[XfQ[W O+T QVvopRZ)km`ÕKAe²K]`)kmUd°mZ�T `)UcKNQ[hr�Éem^>QD_RknXfXfQ>ÀÁX�en^A_R`iURQDQ>K�Z)QHW `)UoÀK]QVhA^>knUPURQ>vo`iknUPW�QVUcKNh]QfpRh]knlnhAegXfXfQ[WDOoQ[±chAeg`iQVUcK#�Q>K]hNQ@Z)QHW�lnhAegUPOPW{Y IQVU IQLDq^>`beg`ih]Q[W{ORQ[W�Q>�ÒÀ�µkmhrKAW!en^ K]MRQVZbW[w

¬®�j k , : �{& 4=��& , &/.10�{2®�1&54768��9%:=<> #? .CBD.'?> #E
�§ZcUdT QVvo`iWrKNQ�pPenWjOoQ�WNsoW8K[tQVXfQLO+T Q>vopRZikn`)K]egKN`iknU|QLK�^[en^VQSORegUqW+KNkmMPWdZiQ[WC^>kmUcKNQ>v¨K]Q[W/OdT MoK]`ÕÀZi`iW]e²K]`)kmUdw º U O IQLDPUR`)K�OoknUP^fOoQHW��ÉegXf`iZ)ZiQ[W�OoQ-WrsoWrK[tQ[XfQ[W[°³Q[U �µknUP^>KN`iknU OoQ[W�^>knUcK]h]en`)UcKNQHWacMR`dpdtQ[WNQVUcK!WrMRh!Q[Mov+w

Î�Ï ì Ï~Î l ØÁÙ Ø 9 ÜÍÒ£Ô�Õ~Ô~Ö�×1ÒwãbÜ à
��Q[W!WNsoW8K[tQVXfQHWSO+T Q>vopRZikn`)K]egKN`iknU U/T em^V^>Q[poKNQ[UcK!acMdT MRU%WrQ[MRZ\MoKN`iZi`iW]e²K]QVMRh|te#MRU XfkmX@Q[UcKOokmURU IQmw/�§ZbWfWrkmUmKf^>kmUPW8K]hNMP`ÕKAW#enMoKNkmMRh@OdT MRUPQ X�en^A_P`)URQ ±¨`)hNKNMRQ[Z)ZiQ WN`iX@pPZ)Qm°CQVK#�Éem^>`iZ)`)KNQ[UcKZ�T MRKN`iZ)`bWNegKN`iknUøOoQHW�Oo`EM IQVh]QVUcK]W�p IQ[hN`ipR_ IQ[hN`bacMRQ[W[w��§ZiW�pqQ[MR±nQ[UcK �QVKNh]Q X�MRZ)KN`)À»K²�en^A_RQHWV°�X�eg`bWUdT `iX@pPZ IQ[XfQVUcKNQ[UmK!pPemW�Z)QHW!URknKN`iknUPW!O+T MPW]eglmQVh�Q>K{OoQ�pRh]kgK]Q[^>KN`iknUdw

Î�Ï ì Ï�Ð è ØÁÙßÒwàâáØÁÕ�ãJÚ ãíü¿àyØ�Ý�ãCÖ�Ö,Ü�Ö
��Q[W/WrsoWrK[tQ[X@QHW+WrkmUcKdMoKN`iZ)`bW IQ[W\pRh]`iUP^>`ipPegZiQVXfQ[UmKjQVU�Xf`)Zi`)Q[Mu`)UqOoMPWrKNh]`)Q[Z»°>p³knMPhdZ)Q�^>knUcK]hª�kmZ)QOoQ!X�em^A_R`)UPQ[WrÀ�kmMoKN`iZiWzkmM@ORQ1Oo`iWNp³kmWN`ÕK]`Õ�ÉW�^>knXfpRZiQ>voQHWzQ>KS^>h]`)KN`bamMPQ[W'^>kmXfX@Q!ZiQ[WLMPWr`iURQHWL^A_R`)À

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



Å:Ænm8Æ/Âo�â¾ÁÄ��(Ê Äp� ����Âq�Ä���Ä��(Ê4	 Ä���¾��qÉqÀLÂy½ Â1ÀLÉ�È � �
Xf`bacMRQ[W!QVK1Z)QHW!^>Q[UmK]h]enZ)QHW�U¨MP^>Z IQ[en`)h]Q[W[w�ST kmYo¿8Q[^>KN`)�LOoM WrsoWrK[tQ[XfQuQ[WrK{OoQ|p³QVh]X@QVKrK]hNQ�ORQ|h IQ[eglm`)h�Q[U=MRU%KNQ[X@pqW1lmenh]enUcKN`�te�OoQHWIQV± IQVUPQVXfQVUcK]Wj`bWNWNMPW'OoQ!^VenpoKNQ[MRhAWV°²p³knMRh'X�en`)UcKNQ[UR`ihCZbe�W8KAegYR`iZi`ÕK IQ ORM@pPhNko^>QHWNWNMPWC`iUPOoMPWrKNh]`)Q[ZkmM%h IQ[pqkmUPOoh]Q@te�OoQHW!egZbegh]XfQ[W�´ (i( } ]s] _ c ¥sjxr ! FªF ¶ w��QHWSWNsoW8K[tQVXfQ[WSWrkmUmK OoknUP^!�µknhNKNQVXfQ[UmK�knh]`)Q[UmK IQ[WCK]QVXfpPWrÀ�h IQ[QVZ�°gQ>K�Ookn`i±nQ[UmK1�Q>KNh]Q�DqenYRZ)QHWQVK K]knZ IQVhAegUcKAW egMRv pqegURURQHWVw º UxW]en^VhN`EDPQ�ORknUP^ Zie�l IQ[U IQ[h]enZ)`)K IQ%QVK;Zbe�^VknU¨±¨`)±¨`begZi`ÕK IQ OoMWNsoW8K[tQVXfQuegM;pRh]kNDRK1OoQuZ�T Q'K-^Vem^>`)K IQmw
ÎâÏ ì Ï)( *qãbà\rÁãbÜ¿àyÖôÚ¿ãs,�Ý.-�Ô�ã�àyÖ
��QHW#WNsoW8K[tQVXfQHW|^>kmUmK]hª�kmZ)Q[UcK#OoQ lmhNkcW|Q[UPWrQ[X�YRZiQ O+T `iUo�µknh]X�e²KN`iknUqWV°C`)UcK]QVh]hNkmlnQ[enYRZiQ[W-teOR`iWrK]enUP^>Qmw º U e OoknUq^ Y³Q[WNkn`iU O+T MPU�K]QVXfpPW-OoQ%h IQVp³knUqWrQ;^>knMPhrKH°zeª±mQ[^ pqkcWNWN`iYR`)Zi`)K IQ%OoQXf`bWrQfte!¿8kmMRhDte�Zieu±mknZ IQVQmwn�LT MoK]`)Zi`iW]e²K]QVMRh�UdT e|pPemWLY³Q[WNkn`iU OoQ�W]eª±nkm`)hL^VknXfXfQVUcK�Zbe|YqenWNQ{OoQD³^A_R`)Q[h]W�Q[WrK�kmhNlcegUR`bW IQVQ!OoQ��Ée+~^VknU-`iUcKNQVh]URQm°mZiQ�WNsoW8K[tQVXfQ1h IQ[enZ)`bW]egUcKLZ)Q�X�enW]amMqeglnQ�OoQ�^VQ>KrK]QWrKNh]MP^>KNMRh]Qnw¸�Q[W!WNsoW8K[tQVXfQHW ORQ�^VQ{K8s¨p³QuknUcK IQ>K IQ�^VknU'~^VMPW�pqkmMRh�Z)QHW!WrQ[hN±mQVMRhAW OoQ Dq^A_R`iQVhAW!OoQDK8scp³Q�¿n1�8¸�´ (i( �!Q[ORMRUPORenUmK5n1h]h]eªsoW kg�|�§URQVv¨p³QVUqWr`i±nQ ¸{`bWt'¨W FªF ¶ w{��QVp³QVUPOPegUcK[°|te7Z�T _RQVMRh]Qem^ K]MRQVZiZ)Qm°o±¨M Zbe�pPMR`iW]W]egUP^VQDOoQHW pRhNko^VQ[W]WrQ[MRh]W en^>KNMRQ[ZiW[°¨`)Z+QHW8K!^>kmMRhAegUcK�ORQD^VknUPWrKNh]MR`ihNQ�OoQK]QVZbW1WNs¨WrK[tQVXfQ[W�^>kmXfX@QuOoQHW1WNMRh]^VknMP^A_PQ[W�OoQ|WNs¨WrK[tQVXfQ[W l IQVU IQ[h]enMov+w

ÎâÏ ì Ïgf ]�à£×�Ù¿Ö�×�Ý�Ò£Ô�ØÁÙ�Ù ãbÕ
��QHW WNsoW8K[tQVXfQ[W ^>kmUmK]hª�kmZ)Q[UcK OoQ�lmh]enUPOoQ[W-YPenWNQ[W OoQ OokmURU IQ[Q[W X@koOo`ED IQ[Q[W-ORQ �Ée+~^VknUK]h[tQ[W��µh IQ[acMRQVUcK]Qn°cQ>K1Ookn`i±nQ[UcK�lmenh]enUcKN`ih�MRU KNQ[XfpPW�OoQ�h IQ[pqkmUPWNQ1KNhHtQHW�^VknMRhNK[°¨Zbe#^Vkn_ IQ[hNQ[UP^>Q^VknUPWrK]enUcKNQ|OoQ|Zbe�YPemWrQ|ORQ�OoknUPU IQVQHWV°oQVK{Zbe�h IQ[WNknZiMoKN`iknU;OoQ[W�^>knU£ÿP`ÕKAWVw+��Q[^V`dpPenW]WNQupPegh1ZbeO IQ'DPUP`ÕK]`)kmU;OoQ�K]h]enUPW]en^ K]`)kmUPW�e²K]knXf`iacMRQHW�Q>K{OoQup³kn`iUcK]W!OoQuh]QVpPhN`bWrQmw

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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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�¯
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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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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

CMS
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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
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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
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¯ 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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�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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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
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�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

�¨`�°gegM@X;�QVXfQ�XfknXfQVUcKH°gOoQVMov#pRhNko^VQ[W]WrMPW�n QVK'��WrkmMR_Peg`)KNQ[UcKzZbegUq^>QVhzZ�T `iXfpRh]Q[W]Wr`iknUfO+T MRUDq^A_P`)Q[h[°o`iZiW!ORkn`i±nQVUcK1^A_Pem^>MRU;Q>v IQH^>MoK]QVh�Zie�W IQHamMPQVUP^VQDWNMR`i±ªenUcKNQ'·
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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

·��� * �1� .z?V #E%& �!$L?A.'?'° "%�1&
�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
�§ZmQ>vo`bW8K]QLOoQLURkmX�YRh]QVMov�X IQ[^VenUR`bWrXfQ[W\p³knMPhdXfQ>KrK]hNQSQVU`µuMR±¨h]QCZ�T Q>vR^>ZiMPWN`)kmUDX#MoKNMPQVZiZ)Qm°ORknUcK{^A_Pen^VMRU%e@WNQ[W!eª±²enUmKAeglmQ[W Q>K!`iUP^>kmUc± IQ[UR`iQVUcK]W[w

ÐÍÏgf Ï~Î l ×�Ö,å�Ü ×�øâã Ú ãCÖôÔ~ÙßÒwã�à£àXÜ ü Ò£Ô~ØÁÙ¿Ö
�/Q{Xfk²snQ[U-ZiQ{pRZiMPW�Wr`iXfpRZiQ�O+T IQV±¨`)KNQ[hSZiQ[W en^V^gtQ[W�^>kmUP^>MRh]h]QVUcK]WSQ[WrK OoQ�XfemWNacMRQ[h�ZiQ[W�`iUoÀK]QVh]hNMPpoKN`iknUPWCeª±²egUcKjO+T QVUcK]hNQ[hCORenUPWjMRURQ�WNQ[^>KN`iknU�^VhN`)KN`bacMRQn°HQ>K'OoQ�Z)QHW/h]Q[WrK]enMRhNQ[h te{Zie�WrkmhrK]`)Q

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



�n� »�¼¿½¿¾ÁÀLÂ�Ã Ä¡ £Æ¶¾ÁÃ`É`»�Ä��P��Ë¢�
OoQf^>Q[Z)ZiQ>À§^>`�w�n1`iUPWN`»°+ZiQ#pPhNko^>QHWNWNMPW�QVU WrQH^ KN`iknU ^>h]`ÕK]`iacMRQ@URQ@pqkmMRh]h]e pPenW@�QVKNh]Q#WNMPWrp³QVUqOoMenM pPhNkxDRK�O+T MRU7egMoK]hNQfpRh]ko^>QHWNWNMPW[°+pRMR`bWNacMRQ-Z�T `)UR_P`)YR`)KN`iknU7ORQ[Wu`iUcKNQVh]h]MRpoKN`iknUqW�QVXfpd�QH^A_RQZ�T kmh]ORknURUPenUP^>Q[MRh!OoQuWVT Q>v IQH^>MoK]QVhHw��Q>KNKNQ{enpRpRh]ko^A_RQn°gacMR`PenMoKNkmhN`bWNQ�MRU�pPhNko^>QHWNWNMPWCMoK]`)Zi`iW]e²K]QVMRhDte�XfemWNacMRQ[hzZ)QHW'`)UcK]QVh]hNMRpRÀK]`)kmUPW�OoM WNsoW8K[tQVXfQn°cQ[WrK�`)U IQ[acMR`)K]egYPZ)Qm°c^[egh�MRU pPhNko^>QHWNWNMPW WrQDX�eg`iUcKNQVUqegUcK�ZiknURlnKNQ[X@pqW�Q[UWNQ[^>KN`iknU ^VhN`)KN`bacMRQ{p³QVMoK!en^[^VenpPegh]QVhLZiQDpRhNko^VQ[W]WrQ[MRh[wmJLZiZ)Q�Q[WrK�OoQ�pRZiMPW�ORegURlmQVh]QVMPWNQn°c^VenhSZiQWNsoW8K[tQVXfQDpqQ[MoKu�Q>K]hNQ�YRZikoacM IQ�Wr`dZiQ�pRh]k¨^VQ[W]WrMqW�knMRYRZi`iQ�ORQuZ)QHW�hNQHW8KAegMRh]QVhHw��QVp³QVUqORegUcK[°CQVZiZiQ Q[WrK@^VknMRhAegXfXfQVUcK�MRKN`iZ)`bW IQVQ-pPenh�ZiQ WNs¨WrK[tQVXfQ O+T Q>vopRZikn`)K]egKN`iknU ZiMR`ÕÀX%�Q[X@Qm°Rp³knMRh�XfenUR`ipRMRZiQVh�ORQu�Ée+~^VknU=Wg�MPhNQ�WNQ[W{W8K]hNMP^>KNMRh]Q[W{`)UcK]QVh]URQ[W[wR�§Zd�ÉenMoK�U IQ[enURXfkn`iUPWh]QVX�eghAacMRQVh'acMdT QVZiZ)Q�UdT Q[WrKLpPemWzQ'K-^Vem^>Q�pqkmMRh'ZiQ[W'WNs¨WrK[tQVXfQ[WCX�MPZÕK]`ÕÀÁpRh]k¨^VQ[W]WrQ[MRhAWV°ªpRMR`bW]amMPQZiQ[W�pRh]k¨^VQ[W]WrMqW{W[T QVv IQ[^>MRK]egUcK�WNMRhDZ)QHW�egMoK]hNQHW1pRh]ko^>Q[W]WNQVMRhAW1p³QVMR±mQVUcKDKNknMg¿8knMRhAW{Q[UcKNh]QVh{Q[UWNQ[^>KN`iknU%^>h]`ÕK]`iacMRQmw
Ð�Ïnf Ï�Ð ¿#×�àyÔ�×"À�Õ~ãbÖÇÚ¿ã�rÁãbà£à£ØÁÜ�Ô~Õ~Õ~×�øâã
�LT `iUP^>kmUc± IQ[UR`iQVUcK�OoM XfemWNacMPenlnQ1OoQHWS`iUcKNQ[hNh]MRpoK]`)kmUPWSQHW8K�WrkmU-`iURQ'K-^Vem^>`)K IQ'·cZiknhAWNacMdT MRUpRh]ko^>QHWNWNMPWCQVUcKNh]Q QVU�WrQH^ K]`)kmU#^>h]`)KN`bamMPQn°ªKNkmMPWzZiQ[W'egMRKNh]Q[WzpRh]ko^>Q[W]WNMPWjWNknUcK'YRZikoamM IQ[W[°ªX;�QVXfQWN`¨Zie�WNQ[^ K]`)kmU#^VhN`)KN`bacMRQ�UPQ�^VknUP^VQVh]URQ�acMdT MRUfWrQ[MRZRegMRKNh]Q�pRh]ko^>QHWNWNMPW[w[�§Z¨�ÉenMoKLOoknUP^�p³knMR±mkn`ihO IQ'DPUR`ih!egMoKAegUcK{OoQuWNQ[^ K]`)kmUPW!^>h]`)KN`bamMPQ[W�`iUPO IQ[pqQ[UPORegUcK]Q[W!acMRQuU IQH^>QHWNW]eg`ihNQmw�zknMPh�^>Q[ZieP°dknU7O IQ[^>Zbegh]QfMRURQ-±²enhN`begYRZiQ�pPenh�WrQH^ K]`)kmU ^VhN`)KN`bacMRQn°CacMR`d¿8kmMRQ-ZiQ-hª�kmZ)Q-ORQ±mQVh]hNkmMdwn�/e|±ªenhN`begYPZ)Q1QHW8K�X@`bWNQ@te � pPegh�Z)Q1pPhNko^>QHWNWNMPWSQVUcKNhAegUcK�ORenUPWLZbe|WNQ[^>KN`iknU-^>h]`)KN`bamMPQ^VknUPWN`iO IQVh IQVQm°/QVK-hNQ[X@`bWNQ te � pPenh�Z)Q=pRh]ko^>QHWNWNMPW@Z)kmh]W]acMdT `)Z1acMR`)KrK]Q=Zie WNQ[^ K]`)kmU ^VhN`)KN`bacMRQnwn{±ªenUcK�OdT Q[UmK]hNQ[hfQVU WrQH^ KN`iknU ^>h]`)KN`bamMPQn°zMRU pRh]k¨^VQ[W]WrMqW#Ookm`ÕK-OokmUP^ KNQHW8K]QVhfZ»T IQVK]e²K-OoQ%Zbe±²egh]`begYRZiQn°mQ>K�Y³knMq^>ZiQVhSQ[U OoQ[_RknhAWSOoQ�Zie#WrQH^ K]`)kmU ^>h]`ÕK]`iacMRQ�Wr`³QVZiZ)QDe|O IQr¿[te IQVK IQ!p³kmWN`ÕK]`)kmURU IQ[Qte � pPegh!MPU%enMoKNh]Q�pRh]k¨^VQ[W]WrMqWV°oWNQVZiknU;Z»T egZilnkmhN`)KN_RXfQuWNMR`)±²enUmKHw
÷ �  n�c�©¸�ðR�n�¨�£¤x�pµJµÁ¼�¹Â¶ �\Ã K ��� �n¡ � � Ã:�ðo�m�¨�£¤x��µ�¼�¶ �\Ã�ÄR�n�¨�£¤x�+ g�¨�c£m�R�¡Ã:�©g�y� �  N¤g¡¦´£�²�\  �  ÆÅ:�P�Ç¸2¹+¶ðo�m�¨�£¤x��µsÈ`¶ �\Ã Q&É�xðR�m�¨�£¤N�+ n�¨�c£n�R�¡Ãx�
� enZ)_RQ[MRh]QVMPWNQVXfQVUcKH°d^>Q>KNKNQ-WNknZiMoKN`iknU pRh IQ[WNQVUcKNQ@ZiQ@X%�Q[XfQfO IQ>�ÉenMoK�acMRQfZ�T enZ)lmknh]`ÕK]_RXfQOoQ�Zie�WrQH^ KN`iknU;�ow ��·mMRU pRhNko^VQ[W]WrMPWLpqQ[MoKD�Q>KNh]Q!`iUmK]QVh]hNkmXfpRM�QVUcKNh]Q�W]e|WNknhNKN`iQ{OoQ�ZieuY³knMq^>ZiQ÷ �  n�m� Q>K Z)Q1p³kmWN`)KN`iknURURQ[XfQVUcK OoM ±nQVh]h]knMd°gp³QVh]XfQ>KNK]egUcK�eg`iUPWr`zte|MRU egMoK]hNQ1pPhNko^>QHWNWNMPWLORQh]QVUcKNh]QVh�ZiMR`/enMPWNWN`+QVU%WNQ[^ K]`)kmU=^>h]`ÕK]`iacMRQmwº U pqkmMRh]h]en`ÕKu`iXfenln`iURQVhuO+T `iUmK]QVhAOo`ihNQfZiQ[Wu`iUcKNQVh]h]MRpoKN`iknUqW�QVUcKNh]QfZie(DPU OoM ÷ �  g�c� QVKZiQ-p³kmWN`ÕK]`)kmURURQVXfQ[UmK@OoM ±nQ[hNh]knMdwj��Q[pqQ[UPORenUmKH°/p³knMRh-�Q>K]hNQ-Wg�MRh�O+Ti�QVKNh]Q�Z)Q WNQVMPZDte%QVUcK]hNQ[hQ[U WNQ[^>KN`iknU ^>h]`)KN`bamMPQn°d`iZ'�ÉegMqOoh]en`ÕKu`iUR_R`iYqQ[h�ZiQ[Wu`iUcKNQ[hNh]MRpoK]`)kmUPWueª±²egUcKuZ)Q ÷ �  n�m� °+^>Q-acMR`^VknUPOoMP`)hAeg`)K{te�MRUfYRZ)ko^[eglnQ�pRMP`iW]acMRQ!Z»T knhAOokmURUPegUq^>QVMPhCUPQ!pqkmMRhNhAeg`)K'pRZiMPWLOokmURURQVhSZieDX�eg`iUenM pRh]ko^>QHWNWNMPW�en^>KNMRQ[Z)ZiQVXfQVUcK1Q[U%WNQ[^>KN`iknU%^>h]`ÕK]`iacMRQ�p³knMRh�amM/T `iZdWrkmhrK]QuOoQ|^>Q[Z)ZiQ>À§^>`�w
þ1UPQ WNknZiMoKN`iknU½p³kmW]WN`)YRZiQ�^VknUPWN`iWrKNQ te7Q'M\Q[^>KNMRQ[h ZiQ ÷ �  n�m� eª±nQH^%Z)QHW `iUcKNQVh]h]MRpoKN`iknUqWem^ KN`i± IQVQHW�Q>KH°³WN`/kmU WrkmhrK{OoM ÷ �  n�c� °/te�h IQ[egZi`bWrQ[h!MRU=MRZ)KN`iX@Q�KNQHW8KDQVU=`iUR_R`iYPegUcK�ZiQ[W{`)UcK]QVhNÀh]MRpoK]`)kmUPWV°oQ[U%hNQVKNknMPhNUPenUcK�enM ÷ �  n�m� WN`+ZiQ�KNQ[WrK1Q[WrK1`iUo�µhNMq^ KNMPQVMov+w

��¤,¤n�q� �\Ã ÉU �  ÆÅ:�P� ��� �  o� ¤y¤x���n�c�½�:¡ � �n�c¡P� Ã:�÷ �  n�c�©¸�ðR�n�¨�£¤x�pµJµÁ¼�¹Â¶ �\Ã K ��� �n¡ � � � ¤m�³©õ H¡ �  [¤+  �  N¤g¡ Ã:�©�µ�©ª�q�x¡Ê¸�È¦¹+¶ �\ÃÌËH¡ �  H¤+  �  N¤n¡  o�R©x [¡ � �m�¨�:�¨� �  N¤g¡\© Ã:�
äHå�æ ÓÕçcè§ÏRçÕé8ç)êµëÏµÛPÏµçgèAì ÏÒí8î8Ð å Ô êiÜÉêiÔ å Ö



 yÆ ½£Æ��wÄ »ÍÂ1ÀLÉ�È¾�@»�ÃÍÀLÂ1ÀZY�ËCÄ&� �g�
 ²¦Í¸�ðR�n�¨�£¤x��µBµ�¼�¹ÏÎ �PÃÏÐq  �c�ÓðR�m�¨�£¤N�x£/  É�B·ÒÑ£ É� � É� �R���j c© Ã:�©ª�q�x¡Ê¸V©\¹+¶ �PÃ H �P© � £x�o�R£ �  N¤n¡  o�P©x H¡ � �m�c���¨� �  {¤n¡\©�Ã:��£¤ � ¤õ��¤,¤g��¶ �PÃ D ¤x���n�c� � ¤m�³©õ H¡ �  H¤+  �  N¤n¡ Ã:�ÓðR�m�c�£¤x��µ�¼�¶ �PÃ�ÄR�m�¨�w¤x�+ n�¨�m£m�R�ÏÃ:�©ª�q�N¡�¸>©\¹ ¶ �PÃ H �P© � £x�o�R£ �  N¤n¡�Ã:�©n�y� �  N¤n¡¦´w�²�\  �  #Å:�R��¸2¹ ¶ðR�m�c�£¤x��µsÈ`¶ �PÃ Q&É�:ðR�n�¨�£¤x�+ g�¨�c£m�R�ÏÃ:�

��QVKrK]Q@X IQVKN_RkoOoQ@Q[WrK|egUPenZ)kmlnMRQ#pPegh�ZiQ#pPhN`iUP^>`ip³Qfeª±mQ[^�Zie;X IQ>K]_RkoOoQf�1�o� O IQ[^VhN`)KNQ@pRZiMPWYqenW[°+QVU WrQH^ K]`)kmU �Rw �qw �Rw\JSZ)ZiQfQ[WrK|±²egZbegYRZiQfQ>KuQ'K-^Vem^>Qm°+Xfen`iW�MPUR`iacMRQ[XfQVUcK�ORegUqW�Z)Q-^[enWORQ[W1X�em^A_R`)UPQ[W�XfknURknÀ�pPhNko^>QHWNWNQVMPh]W[°¨pRMR`bWNacMRQ�WNMRh!ZiQ[W{Xfem^A_R`iURQ[W�X#MRZÕK]`ÕÀÁpRh]ko^>Q[W]WNQVMRhAW�Z)QHWpPhNko^>QHWNWNMPW�WVT Q>v IQH^>MoKAegUcK�WNMRh�ZiQ[WDegMRKNh]Q[W1pPhNko^>QHWNWNQVMPh]W!p³QVMP±nQVUcK�`i^V`jQ[UP^>kmhNQ#^>knUcK]`)U¨MRQ[h@teQ[UcKNh]QVh!QVU=WNQ[^>KN`iknU%^>h]`ÕK]`iacMRQmw
ÐÍÏgf Ï)( ¿#×�àyÔ~×¢À Õ�ãíÚ�ú�×�ÕzÒwã�àXÙ ×�Ù¿Ý�ã
�/QfpRhNkmYRZ»tQVXfQfORegUPW�Z�T egZilnknh]`)KN_RXfQ@pRh IQ[^ IQ[OoQ[UmKDQ[WrK�acMRQfZ)QHWuOoQVMov pRh]k¨^VQ[W]WrMqW�XfkoOo`)ÀDqQVUcK Zbe X%�Q[XfQ;±²enhN`begYRZiQ%QVU X;�QVXfQ;KNQ[XfpPWVw��zknMRh IQ[±c`)KNQ[h-^>Q[ZieP°'knU pqQ[MoK XfQ>KNKNh]Q=QVUµuMP±ch]Q!MRURQ!±²enhN`begYRZiQ�� ¤N�o� °gacMR`PO IQ'DPUR`)KSacMRQVZPpRhNko^VQ[W]WrMPW'e�ZiQ1Ooh]kn`)KSO+T QVUcKNh]QVh'Q[UfWNQ[^>KN`iknU^VhN`)KN`bacMRQnw
 H¡ � � ¤x�o��¶ �PÃ�ÄR£m�\ ²£n¤q�c�  ¨� � ¤N�o�ÔÃ:�
÷ �  g�c��¸#¼�¹�Î÷ �  n�c��¸ � ¤x�o�ÖÕ×µ½��¹Á¶ �PÃ K �,� �g¡£ c�R�õ©N¤n¡ � ¤x�o�ÔÃ:�©n�y� �  {¤n¡¦´£�²�³  �  ÆÅ:�R��¸Z¹ ¶� ¤x�o��µ�¼ ¢ ��¶ �PÃÏÈí¢�¢BØÔ¼�Ù�¼¶¢,¢BØpÈºÃ:�©n�y� �  {¤n¡¦´g¡y¤g¡¦´£�²�\  �  ÆÅN�P�Ç¸2¹ ¶Ó

��QVKrK]Q�WrkmZ)MRKN`iknUd°SWN`{Q[Z)ZiQ=Q[WrK ±²egZi`bOoQ OoM½p³kn`iUmK ORQ ±¨MRQ OoQ Z�T QVvR^>ZiMPWr`iknU X#MoKNMRQ[Z)ZiQn°�URQh]Q[WNp³Q[^ K]Q%pPenWfZiQ[W�OoQ[Movo`»tQVXfQ QVKfKNh]kn`bWr`»tQVXfQ h[tQ[lnZiQ[W@OoQ[W�WNQ[^>KN`iknUPW�^VhN`)KN`bacMRQ[W[w'JLU Q'M\Q>KH°ZiknhAW]amM/T MRU;pRh]ko^>Q[W]WNMPW!acMR`ÕKNKNQuZbefWrQH^ KN`iknU%^>h]`)KN`bamMPQn°R`iZ/W[T `iUcKNQVhAOo`)K1O+T s hNQ[±nQ[UR`)h!eª±²egUcK1acMRQZ�T egMoK]hNQ�pRh]ko^>Q[W]WNMPWCUdT s@Wrkm`ÕK'Q[UmK]h IQDte�WrkmU�K]knMRhHwn�¨`oZiQ[Wz±¨`)KNQ[W]WNQ[W'OoQHW'OoQVMov#pRhNko^VQ[W]WrMPWzWNknUcKK]h[tQ[W!Oo`EM IQVh]QVUcKNQHWV°¨ZiQupRZ)MqW�h]enpR`iORQ�egKrK]QVUPOohAe#KNkmM²¿8knMRhAW�ZiQupRZ)MqW�Z)Q[UmKHw
ÐÍÏgf Ïgf ¿#×�àyÔ~×¢À Õ�ãbÖ Ú�ú�×�ÕzÒwã�àyÙ¿×�Ù¿Ý�ãbÖ¶Ú ã é ã�Òwã�àyÖ�ØÁÙ
�je|WNknZiMoKN`iknU-`iX�eglm`)U IQVQ!pPenh��zQ>K]QVhAWrkmU�egX IQVZi`iknh]Q!Z»T egpRpPhNko^A_RQ{^V`ÕÀ§OoQHWNWNMPW[°nQVU pqQ[hNXfQ>KNÀKAegUcK�egM pRh]k¨^VQ[W]WrMqWDORknUcK|^>QfUdT Q[WrK�pqenW�ZiQ#K]knMRh|ORQ@h]QVUcK]hNQ[hDacMPenUPO¨ÀÁX;�QVXfQ#Q[U WNQ[^>KN`iknU^VhN`)KN`bacMRQn°oZiknhAW]amMPQ{Z�T enMoKNh]Q�pPhNko^>QHWNWNMPW�UdT Q[WrK pPemW QVUP^Vknh]Q�pRhH�QVK�te#Z)Q��Éeg`ihNQmwoJLZiZ)QDQ[WrK!YPenW IQVQWNMRh{ORQVMov%pRh]k¨^ IQ[ORMRhNQHWV° �n¡ � �o�m� � É�n�\ N¤n¡ Q>K Å:�+  �,� �m� � É�m�\ N¤n¡ °oacMR`jQVUP^[enOoh]QVUcK!Zie WrQH^ ÀK]`)kmU=^>h]`ÕK]`iacMRQmw
 H¡ � � ¤x�o��¶ �PÃ�ÄR£m�\ ²£n¤q�c�  ¨� � ¤N�o�ÔÃ:� H¡ �  [¡ � É�m�R�R©¨© É��Ú�Û�Ü�¶ �PÃ Q �R£n�R�¨£x�w¡ Ã:�
�n¡ � �R�m�.´n� É�m�\ N¤n¡Â¸r��¹

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



�m� »�¼¿½¿¾ÁÀLÂ�Ã Ä¡ £Æ¶¾ÁÃ`É`»�Ä��P��Ë¢�
Î  H¡ � É�m�R�P©¨© É��Ú��PÜ�µ�Ä HJK Ë ¶ �\Ã�ÄR�N� � �R�n¡ � �o�m� Ã:�� ¤x�¨� µý��¶ �\Ã U © � �P£R©¨© É�½�n¡í o�m�c¡\ g�m�ºÃ:�÷ �  g�c�©¸B¸ � ¤x�¨�pµBµý�Ò¹�ÝJÝ �\Ã K ��� �n¡£ c�o�õ©x¤n¡ � ¤x�o� Ã:�¸[ H¡ � É�m�R�P©c© É��Úa¼{¢²�PÜ�µJµpÄ HBK ËB¹B¹Á¶Ó
Åx�+  �,� �n�.´n� É�m�³ N¤n¡Â¸r��¹Î  H¡ � É�m�R�P©¨© É��Ú��PÜ�µ FBKGRPÞ ¶Ó

�¨`¨Z�T MPU#OoQHWCORQVMov|pRh]ko^>QHWNWNMPWCO IQ[WN`ihNQLQ[UcKNh]QVhCQ>K'amMPQ�Z�T enMoKNh]QSU/T QHW8KzpPenWC`iUcK IQ[hNQHWNW IQ{te1Q[UcKNh]QVhH°ZiQupRh]QVXf`)Q[h�pRhNko^VQ[W]WrMPW�Q[UcKNh]QD`iXfX IQ[Oo`be²K]QVXfQVUcK!QVU=WNQ[^>KN`iknU%^>h]`ÕK]`iacMRQmw�CegUcK{acMRQ�Z»T MRU=OoQ[W1pRhNko^VQ[W]WrMPW QHW8K1Q[U;WNQ[^>KN`iknU=^>h]`ÕK]`iacMRQm°oZ»T egMRKNh]QDUPQupqQ[MoK1s Q[UmK]QVhHw�¨`dZiQ[W!ORQVMov pPhNko^>QHWNWNMPW�WNknUcK!QVU%^>knXfp IQ>KN`)KN`iknU;p³knMRh!Q[UmK]hNQ[h�QVU%WrQH^ KN`iknU%^>h]`)KN`bamMPQn°oZiQOoQ[hNUP`)Q[hfte ±nkmMRZ)km`)hDQVUcK]hNQ[h IQH^>hAenWNQ|Zbe ±²egZiQVMPh�ORQ#Zbe ±²enhN`begYRZiQ�� ¤x�o� pqkcWr`)KN`iknUPU IQVQ#pPeghDZiQpRh]QVXf`iQVhH°+Q>K�U/T Q[UmK]hNQ�OokmUP^fpPemWuQVU WNQ[^ K]`)kmU ^VhN`)KN`bacMRQnwjJLU hNQ[±²egUP^A_RQm°+Z)Q�pPhNQ[X@`iQVhupPhNknÀ^VQ[W]WrMPW[°dacMR`Lp³knMR±²en`ÕK|Y³knMP^VZ)Q[h|QVU egKrKNQ[UcKNQ-WN`'Z)Q-OoQ[Movo`»tQVXfQf±nQVUqeg`)K�OoQ�pqkcWr`)KN`iknUPURQVh|W]e±²egh]`begYRZiQ  H¡ � É�m�o�P©¨© É� °nQVUcK]hNQuQLM³QH^ KN`i±nQ[XfQVUcK!QVU=WrQH^ K]`)kmU;^VhN`)KN`bacMRQnw
��Q>KNKNQ|WNknZiMoKN`iknU%QHW8K!±²egZbegYRZiQ�Q>K1QLK�^[en^VQnw

Ð�Ïnf Ï ï ß Ù¿Ö:ÒwàyÜ�Ý�ÒwÔ~ØÁÙÍà¢áÒâ
��Q>KNKNQuWNknZiMoKN`iknU enM-pRh]knYRZ�tQ[X@QDOoQDZ»T Q>vR^>ZiMPWN`)kmU-X�MRKNMRQ[Z)ZiQ�QHW8K�YPemW IQ[Q{WNMRh�MPU WNMRpRp³knhNKX�e²K IQVh]`iQVZ�°jte W]eª±nkm`)h1MPURQ�`iUPWrKNh]MP^ K]`)kmU�Wrp IQ[^V`�DqacMRQ|ORM�ZbegURlceglnQuX�em^A_R`)UPQnwq�ST `iUPWrKNh]MP^ K]`)kmU

(i( � ] Y[Z�j{m�_(V ] ZnãÁ�bg8r ! FªF ^A_qegh]lnQ|ZiQ@^VknUcKNQ[U¨M�O+T MRU XfknKDX IQ[X@km`)h]Q�ORenUPW�MRU h]QVlm`iWrKNh]Q´ÉQVZiZ)Q@Q[WrK�ORQf^VQ#p³kn`iUcK�ORQ#±¨MRQfegUPenZ)kmlnMRQ%te-Z�T `iUPWrKNh]MP^ K]`)kmU � º n�¸D¶>°+pRMR`bW�XfQVKDMRUPQ@±²egÀZiQVMRh!UPknUoÀÁU¨MRZ)ZiQ�te@^VQ>K!QVXfpRZben^VQVXfQVUcK!X IQVXfkm`)h]Qn°o^>QHW!OoQVMRv knp IQVhAe²KN`iknUqW IQVK]egUcK�lmenh]enUmK]`)QHW^VknXfXfQ|`)UqOo`)±¨`bWr`iYRZiQ[W[wq�zkmMRh{enW]WNMRhNQ[h!Z»T e²K]knXf`b^>`)K IQ|OoQ@^>QVKrKNQ�`)UPWrKNh]MP^>KN`iknUd°³Z)Q�pRhNko^VQ[W]WrQ[MRhacMR`+Z�T QVv IQ[^VMoKNQD±nQ[hNh]knMR`iZiZ)Q�Z)Q�YRMPW!ORQ�ORknURU IQVQ[W�´»O+T kdtM ZiQ ()( f g�r ! FªF ¶ °Rp³knMRh�Q[X@pd�Q[^A_RQ[h�ZiQ[WenMoKNh]Q[W�pRh]ko^>QHWNWNQVMRhAW O+T em^V^ IQ[OoQ[h|te#Zbe@X IQVXfkn`ih]Q�p³QVUPOPegUcK1ZiefOoMPh IQ[QuOoQ�Z»T knp IQVhAe²KN`iknU/wJLU WrQ#YPenW]egUcK�WrMRh�^>QVKrK]Q#`iUPWrKNh]MP^ K]`)kmUd°\knU p³QVMoKuXfQ>KNKNh]Q�Q[U#µuMR±¨h]Q�MRURQ@Q>vR^VZ)MPWN`iknUX#MoKNMRQ[Z)ZiQn°cQVU WrQDWrQ[hN±²egUcK�OdT MRUPQ{±²egh]`ienYRZiQ1X IQVXfkn`ih]Q ðR�n�¨�£¤x� `iUR`ÕK]`ienZ)Q[XfQVUcK�p³kmWN`ÕK]`)kmURU IQ[Qtef�R°R^VknXfXfQu`)ZiZiMPW8K]h IQD^V`ÕÀ§OoQ[W]WNknMPW�ORenUPW�MRU%pPWNQVMPOoknÀ�ZbegUPlmeglmQ{X�en^A_P`)URQmw
Ë LBI ðR�m�¨�w¤x��µÌÈ ���¡ÄR�n�¨�£¤x�

�g¡ � �R�m�P´n� É�m�\ {¤n¡��I Ð O �R�m��Ù @ ðo�m�¨�£¤x� ��� O �£� � �o�R�½� � �y¤R©o  �  N¤g¡¨¡P���\�g¡ �  :�íðo�m�¨�£¤x�äJåBæ �R�m��ÙçÈ ��� I �R© � ©o ¶ðo�m�¨�£¤x�½¡£¤n¡/  É�B·�Ñ£ �y¤P©¨  �  N¤n¡c¡ É�AGLPè �n¡ � �o�m�.´n� É�n�\ N¤n¡ ��� D ¤N���m�c�x©o ôðR�m�c�£¤x��  É�B·ÒÑ£ �£¤P©o  �  {¤n¡¨¡ É�HBUBI
Åx�+  �,� �n�.´n� É�m�³ N¤n¡��å C Ä @ ðR�m�c�£¤x��Ù
È ��� O  [¤ É�m�R£ �  N¤n¡  :��ðR�n�¨�£¤x�HBUBI

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



 yÆ ½£Æ��wÄ »ÍÂ1ÀLÉ�È¾�@»�ÃÍÀLÂ1ÀZY�ËCÄ&� � �
��QVKrK]Q WNknZiMoKN`iknU½QHW8K;±ªenZienYRZiQ=Q>K QLK-^Ven^VQn°�X;�QVXfQ�ORenUPW-ZiQ�^VemW OoQHW WNsoW8K[tQVXfQ[W-X�MRZ)KN`)ÀpPhNko^>QHWNWNQVMPh]W[w
�/Q�pPhNkmYRZ»tQVXfQ�OoQ�KNkmMoKNQHWCZ)QHWCenpRpRh]ko^A_RQ[WCO IQH^>h]`ÕK]Q[W/^V`ÕÀ§OoQHWNWNMPWCQ[WrKzacMdT QVZiZiQ[WCXfQ>KrK]QVUcK'QVUµuMP±ch]Q�OoQHW{X IQH^VenUR`iWNXfQ[W1OdT egKrKNQ[UcKNQ#em^ K]`)±mQ ´ (i( Y�e�him@f g�r ! FHF ¶\·³ZiQ[W1pPhNko^>QHWNWNMPW�O IQ[WN`ih]enUmKQ[UcKNh]QVh{Q[U WrQH^ K]`)kmU ^>h]`ÕK]`iacMRQ�^VknUPWNknXfXfQVUcK IQVURkmhNX IQ[X@Q[UcK!ORQ|hNQHWNWNknMPh]^VQupRhNko^VQ[W]WrQ[MRh[°PQ>K�µkmUcKfMPU MPW]eglmQ `iUcKNQVUqWr`)�DOoM YRMPWfX IQ[X@km`)h]Q ´»^>QH^>`�UdT IQ>KAegUcK@±¨hAeg`iXfQVUcK#p IQVUPenZ)`bWNenUcK@acMRQOPegUPW!ZiQu^VemW!O+T MPU%WNsoW8K[tQVXfQDX�MRZ)KN`)ÀÁpRhNko^VQ[W]WrQ[MRhA¶>w¸�Q1pRZiMPW[°nORenUPW'ZiQ{^VemW'O+T MPU-WrsoWrK[tQ[X@Q�kmhN`iQVUcK IQ�K]QVXfpPWrÀ�h IQ[QVZokdtMfZiQ[W'pPhN`iknh]`ÕK IQ[WCh]QVZbe²K]`)±mQ[WORQ[WupRh]ko^>QHWNWNMPW�WrkmUcKuWrKNh]`b^ KNQ[XfQVUcKuhNQHWrp³Q[^>K IQ[Q[W[°\WN`'MRU pRh]ko^>Q[W]WNMPW���OoQf_PegMoK]Q�pRh]`)kmhN`)K IQO IQ[WN`)h]Q�QVUcK]hNQ[h�QVU WrQH^ KN`iknU7^VhN`)KN`bacMRQ enZ)kmh]W�amM/T MRU�pRhNko^VQ[W]WrMPW�� ORQ YPemWNWNQ�pRh]`)kmhN`)K IQ-W[T sK]hNkmMR±nQ#O IQ8¿[teP°X� egMRhAefKNkmMoKNQ#Zie-hNQHWNWNknMRhA^>QupPhNko^>QHWNWNQVMPh1pqkmMRhDYqkmMP^>ZiQVh�Q>KD� URQ#pqkmMRh]h]e¿renX�eg`bW1acMR`ÕKNKNQ[h!ZiefWNQ[^ K]`)kmU=^>h]`ÕK]`iacMRQm°RO+T kdtM%YRZ)ko^[eglnQ�OoQHW!OoQVMov;pRh]k¨^VQ[W]WrMqWVw
�§Zg�ÉegMoKjORknUP^zXfQ>KNKNh]QLQVU�µu±¨h]QLOoQ[W+X IQH^VenUR`iWNXfQ[W+O+T Q>vR^VZ)MPWN`iknUDX�MoK]MRQVZiZ)Q�amMP`nYRZikoamMPQVUcKZiQ[W�pRh]ko^>Q[W]WNMPW'QVU e²KrK]QVUcKNQÁ³c^VQ[^>`qURQ{p³QVMRK WNQ1�Éeg`ih]Q{acMdT enM�UR`i±nQ[enM-OoM WNsoW8K[tQVXfQ1O+T Q>vopRZikn`)ÀKAe²K]`)kmUd°qpPMR`iW]acMdT `)Zj�ÉegMoK�^>kmUmK]hª�kmZ)Q[h1Z�T kmh]OokmURUPenUP^>Q[MRh{OoQ|X�enUR`»tQVh]Q te-URQ|pqenWDen^V^VknhAOoQVh!Zbeh]Q[W]WNknMRhA^>Q-pPhNko^>QHWNWNQVMPh#egMRv pPhNko^>QHWNWNMPW�QVU egKrK]QVUcKNQ ´µpPenh@ZiQVMPh#Xf`bWrQ QVU ORQV_Rkmh]W#OoQ ZbeZi`bW8K]Q|OoQ[W!pPhNko^>QHWNWNMPW pRh[�Q>KAW]¶>wR�LZiMPWN`)Q[MRh]W��µkmhNX�egZi`bWrXfQ[W kmUmK IQVK IQ�O IQLDPUR`bW!ORegUqW!^>QuYRMoKHw

ÐÍÏgf Ï î é àXÔ~û ÔzÒ£Ô×rßãbÖ�é�ê�ë+ë¦ì ã�Òqí"îðï¢ë¦ñ+ì
�/Q[W/pRhN`iXf`ÕK]`)±mQ[W ©m�c�¨�n� Q>K ÷R£:ñR�x�¨� WrkmUmKCOoQVMovuegpPpqQ[ZiWjWrsoWrK[tQ[X@Qmw>�/e!pPhN`iXf`ÕK]`)±mQ ©m�m�¨�n�Q[UPOokmhrKLZiQ1pRh]ko^>Q[W]WNMPW'acMR`RZ�T enpRpqQ[Z)ZiQn°mQVUfh]QVUPORenUcKLZieDX�eg`iU�te�Z»T knhAOokmURUPegUq^>QVMPh[°²egZiknhAW'acMRQ÷P£:ñR�x�c� pqQ[hNXfQVKfte-MPU�pRh]ko^>Q[W]WNMPW1OoQ#h IQ[±nQ[`)ZiZ)Q[h1MRU pPhNko^>QHWNWNMPW{QVUPOokmhNXf`zOoknUcKDZ»T `iORQVUcKN`)ÀD³egUcK1Z)MP`dQ[WrK!pPenW]W IQ�Q[U;pqeghAegX;tQ>K]hNQmw��QHWfegpRp³QVZbW#WNsoW8K[tQVXfQ pqQ[MR±nQ[UmK�WNQVh]±c`ih=te XfQ>KNKNh]Q Q[U¶µuMR±¨h]Q OoQHW�X IQH^VenUR`iWNXfQ[W@OoQK8s¨p³QupRh]k¨ORMP^ K]QVMRhNÀÁ^VknUPWNknXfX�e²K]QVMRhH°o^>kmX@XfQ�`iZ)ZiMPWrKNh IQD^V`ÕÀ§OoQHWNWNknMPW[w
ò  o�m¦³ H¡P� L ¼#ÈBÈ �PÃ I £q n�¨�c�Ó ¨� �c£ý¦³ n�m� Ã:� H¡ � �x¤��R� � �x�o�ÏµÌÈ`¶ �PÃ L ¤��P¤o�R�/�N¤x�o�R£n¡ �  �ó�¤n¤.·c� � ©ÏÃ:�
�o�£¤: :��� � �N�o��¸2¹ÏÎ �PÃ æ �£¤y�n�P©c©��\© �o�w¤� :��� � �x�o� Ã:�÷ �  n�c��¸N¼�¹¡Î �PÃ D ¤x���m�c�  [¡R¦³ H¡+ ²� Ã:��o�w¤� :�+ ª�o�\´�¤n¤.·c� � ¸�¤¦¹ ¶ �PÃ æ �£¤� :�+ H�R�ô�¨¡J¤n¤.·¨� � Ã:� ²¦Ê¸L�x¤8�P� � �x�¨�¡µBµ L ¹ �PÃ¡ÐP ½�c£½¦³ g�c�ý�P© � �q�c�q H¡R� Ã:�©m�c�¨�g�ô¸Z¹ ¶ �PÃ K �,� �n¡ � �Ó o� �R� � �R£P  � Ã:��\� �,� �R�\´:¤n¤.·¨� � ¸s¤¦¹ ¶ �PÃ å � �,� �R�ý�¢ó�¤n¤.·¨� � �n¡ ¦q n�c� Ã:��x¤8�P� � �x�¨�¡»B»�¶ �PÃ R ¡J o� �q�{�\©¶ o£n¡\© �c£ý¦³ n�c� Ã:� ²¦Ê¸L�x¤8�P� � �x�¨�¡µBµ�¼�¹ �PÃ¡ÐP ½�c£½¦³ g�c� É� � £q  � ð\ � o� Ã:�÷P£:ñR�N�¨�Ê¸L�x¤n¡³©x¤��,�\£ � �x�o�Ò¹+¶ê�PÃ H�É�:ðR�q n�c�c�m�õ�c�J�x¤n¡³©x¤��,�\£ � �x�o�pÃ:�ÓÓ
�x¤n¡³©x¤��,�\£ � �x�o�Á¸2¹ÏÎ �PÃ æ �£¤y�n�P©c©��\©Ó�x¤g¡\©x¤��,�³£ � �x�o� Ã:�÷ �  n�c��¸N¼�¹¡Î �PÃ D ¤x���m�c�  [¡R¦³ H¡+ ²� Ã:� ²¦Ê¸L�x¤8�P� � �x�¨�¡µBµ�È¦¹ �PÃ¡ÐP ½�c£½¦³ g�c�ý�P© � ð\ { o� Ã:�©m�c�¨�g�ô¸Z¹ ¶ �PÃ K �,� �n¡ � �Ó o�   É�n�+õ¤ � Ã:��R� �  ª�R�m�P´�¤n¤.·¨� � ¸s¤.¹ ¶ �PÃ H � �  ª�R�n�x�"ó�¤n¤.·c� �  o�x�c£ý¦³ n�c�ÌÃ:��x¤8�P� � �x�¨��¢,¢"¶ �PÃ R ¡J o�Ç��¤P H¡\©¶ o£n¡\© �c£ý¦³ n�m� Ã:�

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¢�
 ²¦�¸'�x¤��P� � �x�o�¡µBµÊ¸ L ¢¦¼�¹B¹ �PÃ�Ðq  �c£õ¦q n�c� É� � £q  � �q�c�q H¡R� Ãx�÷P£:ño�x�¨�Ê¸r�o�w¤� :��� � �x�o�Ò¹ ¶ �PÃ H&É�:ðR�P n�¨�c�m�ý�c�½�¨�£¤� :��� � �x�o� Ãx��x¤n¡\©x¤8�,�\�m�.´:¤n¤.·¨� � ¸s¤¦¹+¶ �PÃ ä ¤n¡\©N¤��,�\�m�ý�"ó�¤n¤.·c� � �x¤x�o�o£n¡ � Ãx�ÓÓ

��Q>KNKNQ�WNknZiMoK]`)kmU QHW8K IQ[Z IQVlmenUcKNQn°zX�eg`bW-^VknUPOoMP`ÕK enMov X%�Q[X@QHW�^>kmUwÿP`)K]W-O+T en^[^gtQHWfamMPQp³knMRh�Z�T QVvoQVXfpRZiQfORM WNpqkmMRZ)Q�O IQ[^>h]`)K�QVU WNQ[^ K]`)kmU �Rw �P°\ORM �Éeg`)K|OoQfZ»T en^[^gtQHW{^VknUP^VMRhNh]QVUcK-teZbe|±²egh]`begYRZiQ �x¤��R� � �x�o� w¨��knUPWN`iO IQVh]knUPWzQ[U QLM³QVK Zbe�WN`ÕK]MPe²K]`)kmU WNMR`)±²enUmK]QL·cZie�DPZ)QDQ[WrK�±¨`bOoQn°QVK�ZiQ�^>kmUPWNknXfX�e²KNQ[MRhL±¨`iQVUcK OoQ�Z)`ih]Q1Zie|±ªenZ)Q[MRh��#ORegUqWLZbeu±²egh]`ienYRZ)Q �N¤��P� � �N�o� ³cZ»T knhAOokmUoÀUPenUP^>Q[MRh'Z�T `iUcKNQVh]h]knXfpfQ>KSOokmURURQ!Zbe�Xfen`)U�enM@pPhNkoOoMP^>KNQ[MRh[°mamMP`R`)UqWVtQ[hNQ MRU�kmYo¿8Q>KSORenUPW'ZbeDPZiQn°³`iUP^>h IQVXfQ[UmK]QuZ)Q@^>kmX|KNQ[MRhH°PQ>KuegpPpqQ[Z)ZiQ ÷P£:ñR�N�¨� p³knMPh{h IQV±mQV`iZ)ZiQVh1ZiQ#^VknUPWNknXfX�e²K]QVMRh�³^VknXfXfQS^>Q[Z)MR`)À§^>`nU/T IQVK]en`ÕKdpPemWdQ[UPOoknh]Xf`»°[Z»T egpPpqQ[Z ÷P£:ño�x�¨� QHW8KjW]egUqW+Q'M\Q>K1³VZ�T kmh]OokmURUPenUP^>Q[MRhOokmURURQ�ZbefXfen`)U%egM%^>kmUPWNknXfX�e²KNQ[MRhH°RamMP`degpRp³QVZiZ)QuZbe@hNkmMoKN`iURQ ©m�c�c�n� w��knXfXfQ�Z)Q�pRh]koOoMP^>KNQVMPh!UdT enpRp³QVZiZ)Q[h]e#pRZiMPW�Zie#h]knMoK]`)URQ ÷P£:ñR�N�¨� °nQVK{acMRQ�Z)Q�^>kmUPWrkmX@ÀX�e²K]QVMRh�QHW8K!QVUqOoknh]Xf`»°¨ZiQ�pRh]koOoMP^>KNQVMPh!hNQ[X@pPZ)`ih]e�Zie�DPZiQ ¿8MPWNacMdTÒtef^>Q�acMdT Q[Z)ZiQuWrkm`ÕK�pRZiQV`iURQn°pRMP`iWuW[T Q[UPOokmhNXf`ih]e te WNknU KNkmMRhH°+Q>K|OoknUq^#ZiQ[WuORQVMov�pPhNko^>QHWNWNMPW�WNQVh]knUcKDYPZ)koacM IQHW@´É`)ZSs�e
(i( _ ] j:_,fEg8r ! FªF °PknM ()( IQ>KNh]QV`iUcKNQ��Ée²KAegZiQ FHF ¶>w
�8^>`/QVUP^Vknh]Qn°¨Z)QHW!pRh]knYRZ�tQ[X@QHW�enpRpPenh]en`iW]WrQ[UcK�OoM;�Éen`ÕK{OoQ�ZbefURknURÀÁegKNknXf`b^>`)K IQDOoM;KNQHW8K1QVKOoQuZ�T en^ K]`)kmU;acMR`+ZiMR`dQHW8K{emWNWNko^>` IQVQmwþ1UPQ{pRh]QVXf`»tQVh]Q WNknZiMoK]`)kmU-^>knUqWr`bW8K]Q�te�`)UP_R`)Y³QVh�Z)QHWL`iUcKNQVh]h]MRpoKN`iknUqW'eª±ªenUcKLZ)QHW'KNQHW8KAWLQVKDteURQuZiQ[W1hNQHW8KAegMRh]QVh!acMdT egpRh[tQ[W[wR��Q>KrK]Q�WNknZiMoKN`iknU;Q[WrK!KNQH^A_RUR`bamMPQVXfQVUcK1Q'K-^[en^>Qm°P^Venh�Z)Q|^Vk¨ORQOoQ;Zbe=�µknUq^ KN`iknU ©m�m�¨�n� QHW8Kfp³Q>KN`)K ´µ`iZ�UdT QHW8KfQVU Q'M\Q>KfpPenW#U IQH^>QHWNW]eg`ihNQ�`b^>`!OoQ;pRh]kgK IQVlmQVhZiQ[W{KNQHW8KAW�WNMRh ÷R£:ñR�x�¨� ¶>w³��QVp³QVUqORegUcK[°+^VknXfXfQ#Oo`)KDORenUPW�Zie WrQH^ KN`iknU �ow �Pw � °P`iZCUdT QHW8K�pPemWp³kmW]Wr`iYRZiQ�OoQ#Zien`iW]WrQ[h{ZiQ#^VknUcKNh²�knZiQ|OoQ[W�`iUmK]QVh]hNMPpoKN`iknUPW@te-Z�T MRKN`iZ)`bWNegKNQ[MRh[°qQ>K�^>Q>KNKNQfWrkmZ)MRKN`iknUOokm`ÕKu�QVKNh]Q�h IQHWrQ[hN± IQ[Q{egM;URk²scegM ´»acMR`dZ�T MoK]`)Zi`bWrQuQLM³QH^ KN`i±nQ[XfQVUcK1Z)kmh]W]acMRQDU IQ[^VQ[W]WNen`)h]QH¶>wþ1UPQ ORQVMovo`»tQVXfQ WNknZiMoK]`)kmUõ^>kmUPWr`bWrKNQVhAeg`)K te WrKNko^�'nQ[h MRUxYR`ÕK OoQ h IQV±mQV`iZ{QVU e²KNKNQVUcK]QZiknhAWNacMdT MRU7pPhNko^>QHWNWNMPW��Éeg`)K�Z»T knYo¿8QVKfOdT MRU ÷P£:ño�x�¨� egZiknhAW#acMdT `)Z!U/T QHW8KfpPenW@Q[UPOoknh]Xf`»°zQVKte UdT QVUPOokmhNXf`ih�MRU pRhNko^VQ[W]WrMPWDacMRQ�Wr`LWNknU YR`)K�OoQfh IQ[±nQ[`)ZCQ[WrK te ¾ IQVh]k ´»Wr`iURknU/°+Z)QfYR`)KuQ[WrKh]QVXf`bWfte ¾ IQVh]k-Q>KuZiQ@pPhNko^>QHWNWNMPW�URQ�WVT QVUqOoknhNK�pPemW]¶>wj��QVp³QVUPOPegUcK[°\knU p³QVMoKuQ>vo_R`iY³QVhuOoQ[WWN`ÕK]MPe²K]`)kmUPW{te�pRh]koOoMP^>KNQVMPh]WzQVK/�ªkmM�^>knUqWrkmX@X�egKNQVMPh]WCX�MPZÕK]`)pRZiQ[W[°np³knMPhLZ)QHWNacMRQ[Z)ZiQ[WSegMoKAegUcKOoQuYP`ÕKAW!amMPQ|OoQupRh]k¨^VQ[W]WrMqW WNQVhAeg`iQVUcK�U IQH^>Q[W]W]eg`ihNQHWVw

Ð�Ïnf Ï ì *ö3ãbûý×�ü¾-¿Øâà£ãbÖ
�LT `bO IQVQ ORQ[W W IQ[XfenpR_RkmhNQHW#QHW8K;O+T MRKN`iZ)`bWrQ[h MRUPQ ±²egh]`ienYRZ)Q=Q[UcKN`»tQVh]Q%pqkmMRh ^VknXfpoKNQ[h-ZiQURkmX�YRh]Q'OoQLh IQV±mQV`iZiW³Q[U�egKrK]QVUcKNQm°VQ>KCO+T Q[UP^VenpPWNMRZ)Q[hd^>QVKrKNQS±ªenhN`begYPZ)Q'ORenUPW+MRUukmYo¿8Q>K/WNsoW8K[tQVXfQX�egUP`)pRMPZienYRZ)QuWNQVMRZiQVXfQ[UmK#te@pPenhrK]`)h1OdT enpRpqQ[ZiW!WNsoW8K[tQVXfQHW WNp IQH^>`EDqacMRQ[W[wþ1U W IQVX�egpP_Rknh]QupqkcWNW[tQHOoQ|Zbe-±²egZiQVMRhu� Wr`zegMP^VMRU�h IQ[±nQV`iZ/U/T e IQ>K IQ|X IQVXfkmhN`bW IQn°RQVKDMRUPQ±²egZiQVMPh!pqkcWr`)KN`i±nQuW[T `iZds efMRU;knM%pRZiMPWN`)Q[MRhAW�h IQ[±nQ[`)ZbWSQ[U=e²KrK]QVUcKNQmwP�LT egpPpqQ[ZdWrsoWrK[tQ[X@Q  w¤x÷¨¡O IQ[^>h IQ[X@Q[UcKNQ�Zie|±ªenZ)Q[MRh�ORM-W IQ[X�egpR_RkmhNQ�ZiknhAWNacMRQ�^>QVZiZiQ>À§^>`PQHW8K WrMRp IQVh]`)Q[MRh]Qute��R°cknM�QVUqOoknhNKZiQ-pRh]ko^>Q[W]WNMPW�enpRpqQ[ZienUcK#Wr`�QVZiZ)Q IQ>KAeg`)K#O IQr¿[te7te �Rwz�LT egpPpqQ[Z�WNs¨WrK[tQVXfQ �¨� `iUP^>h IQ[X@Q[UcKNQ-Zbe±²egZiQVMPh�ORM;W IQVX�enpR_Rknh]Q{WN`+egMP^VMRU pPhNko^>QHWNWNMPW�UdT Q[WrK�Q[UPOokmhNXf`+OoM �Éeg`)K!OdT MRU%egpPpqQ[Z  ,¤x÷¨¡ °kmM h IQV±mQV`iZ)ZiQDZ»T MRU=OoQ|^>QHW�pRh]k¨^VQ[W]WrMqWD´»^A_Rkn`bWN`degM;_PenW]eghAOP¶ Wr`iURkmUdw
�/e#X�egUR`ipRMRZbe²K]`)kmU OoQHW�W IQ[X�egpR_RkmhNQHW{te�KNhAeª±nQVhAWLOoQHW�egpRp³QVZbW�WrsoWrK[tQ[X@QHWSp³QVh]XfQ>K!O+T `)UoÀ_R`iY³QVh!OoQ��Ée+~^>kmU Wg�MRh]Q{ZiQ[W `)UcK]QVh]hNMRpRKN`iknUPW�pqkmMRh�lmenh]enUmK]`)hSZ)Q[MRh!e²KNkmXf`i^V`ÕK IQn°cpRMR`bWNacMRQ�^>QVKrK]Q`iUR_R`iYR`)KN`iknU=WrQD�Éen`ÕK{WNknMPW�ZiQ|^>kmUcKNh²�knZiQDOoM=WNsoW8K[tQVXfQDQ>K1URkmU;OoQuZ�T MoKN`iZ)`bW]e²KNQ[MRhHw

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



 yÆ ½£Æ��wÄ »ÍÂ1ÀLÉ�È¾�@»�ÃÍÀLÂ1ÀZY�ËCÄ&� �n�
¸DegUqWSZiQ�^[enWSOdT MRU WrsoWrK[tQ[X@Q{X�MRZ)KN`)À�pPhNko^>QHWNWNQVMPh]W[°g`iZP�ÉenMPOohAeupRh]kgK IQVlnQ[hS^A_PemamMPQ{W IQVX�e²ÀpP_Rknh]Q�pPenh�MPURQ#±²enhN`begYRZiQ|±mQVh]hNkmM=XfenUR`ipRMRZ IQVQ�enM Xfk²snQ[U�OoQ�Z�T `)UPWrKNh]MP^>KN`iknU �1�R�L°³pqkmMRhW[T enW]WrMRh]QVh@acMdT MPU�WrQ[MRZ pRhNko^VQ[W]WrQ[MRh;te�Zie �µkn`bW#em^V^gtQ[OoQ�te�MRU�W IQVX�egpP_Rknh]Qnw/¸DegUqW#^VQ;^[enWpPh IQH^>`bWV°'Z�T e²KrK]QVUcKNQ em^ K]`)±mQ=pPegh-�1�o�øQ[WrK-pRh IQ>� IQ[h]enYRZ)Q;OoQ=Zikn`iU¹te MPURQ�e²KNKNQ[UmK]Q=pPenW]WN`)±mQn°^[eghLZiQ[WLXfenUR`ipRMRZbe²KN`iknUqWSOoQHW'±²egh]`ienYRZ)QHW'W IQVX�egpR_Pknh]Q[WzWrkmUcKLYR`)Q[U�Xfkn`iUPWS^Vk+�MoK]QVMPWNQ[W'acMdT MRU^A_qegURlmQVXfQVUcKLOoQ1^>kmUcKNQ>v¨K]Qn°²Q>KS^[eghzMRUf±nQ[hNh]knM#pqkcWr`)KN`iknUPU IQ�ORegUPW'^VQ1^VemOohNQ Q[WrKSWg�MRhLO+T)�Q>K]hNQO IQV±mQVh]hNkmMR`)ZiZ IQ�hAegpP`iOoQ[XfQVUcKLpRMR`bWNacMRQ�Z)Q{pRhNko^VQ[W]WrMPWSamMP`qe�Q'M\Q[^>KNM IQ1Z)Q{±nQVh]h]knMR`iZ)ZbeglmQ�Q[WrKSQVUXfkoOoQuURk²scegM;WrMRh!MPU;pPhNko^>QHWNWNQVMPh�ORknUcK1Z)QHW�`)UcK]QVh]hNMRpRKN`iknUPW!WNknUcK!`)UP_R`)Y IQVQHWVw

ò  o�m¦³ H¡P� L ¼#ÈBÈ �PÃ I £q n�¨�c�Ó ¨� �c£ý¦³ n�m� Ã:�©n���³£n� � ¤m�o� �y� � �:¡�¶ �PÃ¡Ð É���\£n� � ¤m�R�  �óN�:¡��m�N�³©o N¤n¡ �y� � �P�¨�¨�c��Ã:�©n���³£n� � ¤m�o� ð\ { ¨�`¶ �PÃ L ¤��P¤o�R�Ó ¨�½�q�m£y�n�P©Çð\ � o�P© Ã:�©n���³£n� � ¤m�o� �q�c�P H¡�¶ �PÃ L ¤��P¤o�R�Ó ¨�½�q�m£y�n�P©¶¤y�����¨� É�¨�R© Ã:�
©n���Ò´P H¡+  � ¸k�y� � �x¡�Ù5¼�¹ ¶ �PÃ R ¡ ©n�N�q� �o�£¤y�n�R©¨©��\©��g¡¹©g�y� �  N¤g¡ù�²�\  �  #Å:�P��Ã:�©n���Ò´P H¡+  � ¸�ð\ { o�"Ù L ¹ ¶ �PÃ O £õ¦³ g�c�ý�P© � � ¤x� � � ð³ { o� Ã:�©n���Ò´P H¡+  � ¸r�q�c�q [¡�Ù4È¦¹ ¶ �PÃ K �����¨¡x���R�q�c£y�n�8�\�n¡ � ¤£�,���¨� É� Ã:�
�o�£¤: :��� � �N�o��¸2¹ÏÎ �PÃ æ �£¤y�n�P©c©��\© �o�w¤� :��� � �x�o� Ã:�÷ �  n�c��¸N¼�¹¡Î �PÃ D ¤x���m�c�  [¡R¦³ H¡+ ²� Ã:��o�w¤� :�+ ª�o�\´�¤n¤.·c� � ¸�¤¦¹ ¶ �PÃ æ �£¤� :�+ H�R�ô�¨¡J¤n¤.·¨� � Ã:�©n�8��´: w¤x÷c¡Í¸�ð\ { ¨�¦¹ ¶ �PÃ C ¡íðR�N� � �¨¡P� �q�c£y�g� ð³ { o� Ã:�©n�8��´: w¤x÷c¡Í¸k�y� � �:¡Ò¹ ¶ �PÃ C ¡x¤q�:¤JÅ:�P�ý�c£ý¦³ n�m� Ã:��\� �,� �R�\´:¤n¤.·¨� � ¸s¤¦¹ ¶ �PÃ å � �,� �R�ý�¢ó�¤n¤.·¨� � �n¡ ¦q n�c� Ã:�©n�8��´N�¨� ¸k�y� � �:¡Ò¹ ¶ �PÃ O  H¤ É�m�R£ �  N¤n¡Ó o� �m£õ¦³ g�c� Ã:�©n�8��´N�¨� ¸r�q�c�P H¡�¹ ¶ �PÃ R ¡ù¤n¤P·¨� � �P© � Ñ£ �o�R�n¡£ m�R� Ã:�ÓÓ
�x¤n¡³©x¤��,�\£ � �x�o�Á¸2¹ÏÎ �PÃ æ �£¤y�n�P©c©��\©Ó�x¤g¡\©x¤��,�³£ � �x�o� Ã:�÷ �  n�c��¸N¼�¹¡Î �PÃ D ¤x���m�c�  [¡R¦³ H¡+ ²� Ã:�©n�8��´: w¤x÷c¡Í¸r�q�c�P H¡�¹ ¶ �PÃ K �,� �n¡ � �Ó �ó��¨¡í¤n¤.·c� � Ã:�©n�8��´: w¤x÷c¡Í¸k�y� � �:¡Ò¹ ¶ �PÃ C ¡x¤q�:¤JÅ:�P�ý�c£ý¦³ n�m� Ã:��R� �  ª�R�m�P´�¤n¤.·¨� � ¸s¤.¹ ¶ �PÃ ä ¤n¡\©x¤����\�m�õ�"ó�¤n¤.·¨� � �N¤x�o�R£n¡ � Ã:�©n�8��´N�¨� ¸k�y� � �:¡Ò¹ ¶ �PÃ O  H¤ É�m�R£ �  N¤n¡Ó o� �m£õ¦³ g�c� Ã:�©n�8��´N�¨� ¸�ð\ { ¨�¦¹ ¶ �PÃ R ¡P� �q�c£y�n�ý�P© � Ñ£ �o�R�g¡£ c�R� 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

�ST MRKN`iZ)`bWNegKN`iknU7OoQHW|W IQVX�egpP_Rknh]Q[W[°+YR`iQVU acMdT enXfQVUPenUmK#MRURQ-WN`)XfpRZi`�D³^Ve²K]`)kmU7^>kmUP^>Q[poKNMRQ[Z)ZiQORQ|Zie-lnQ[WrKN`iknU=OoQHW!Q>vR^VZ)MPWN`iknUPW!X#MoKNMPQVZiZ)QHWV°qQ[WrK{QVUP^Vknh]Q��ÉenWrKN`bOo`iQVMPWNQuQ>K{pPhNkmpR`i^VQ|egMov%QVhNÀh]QVMPh]W[wwn1`iUPWr`�°RWN`³Z�T knU `iU¨±nQ[h]WNQ{pPenh�X IQ[lmenh]OoQ�Z)QHW�OoQVMov  w¤x÷¨¡ ORegUPW ZiQD^VkoOoQDORM;^VknUPWNknX@ÀX�egKNQVMPh[°cQ>K�WN`³Zie�DqZ)Q1QHW8K ±¨`iOoQm°nZiQ�^VknUPWNknXfX�e²K]QVMRhSWNQ1YRZikoacMRQ{WNMRhSZiQ�W IQVX�enpR_Rknh]Q �q�m�q H¡enpRh[tQ[W�eª±nkn`ih{p³kmWN`)KN`iknURU IQ|Z)QfW IQVX�egpP_Rknh]Q �y� � �:¡ °PQVKDZiQ@pRhNkoOoMq^ KNQ[MRh�WrQ#YRZ)koacMRQfWrMPhDWNknUenpRp³QVZute �£� � �:¡ W]egUPWup³knMP±nkn`ih�O IQVYRZikoamMPQVh|ZiQ W IQVX�egpP_Rknh]Q �q�c�q H¡ °+h IQHegZi`iW]egUcK|eg`iUPWN`LMRU`iUcKNQ[hNYRZiko^VenlnQnw

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



�n� »�¼¿½¿¾ÁÀLÂ�Ã Ä¡ £Æ¶¾ÁÃ`É`»�Ä��P��Ë¢�
Ð�Ïnf Ï)^ l ØÁÙ¿Ô�ÒwãbÜ àyÖ
�LT `bO IQVQfOoQHW�X@kmUR`)KNQVMPh]WDQ[WrK|O+T kNM\hN`ih�Z)QfWrMPpRpqkmhrK|OoQHWDQ>vR^>ZiMPWN`)kmUPWDX�MoK]MRQVZiZ)QHWuegM UR`ÕÀ±mQ[egM OoM ZbegUPlmeglmQnw1þ1U X@kmUR`)KNQVMPh@QHW8K�^>kmUPWrKN`)KNM IQ%O+T MRU�Q[UPWNQVX�YPZ)Q%OoQ=OoknUPU IQVQHW�QVKfORQpRh]ko^ IQHOoMRh]Q[W'h]QVlmhNkmMRp IQ[Q[W'ORenUPW�MRU XfkoOoMRZiQDeªscegUcKS^>kmXfX@QDpRh]knpRh]` IQ>K IQ!amMPQ�WNQVMRZ\MRU-pPhNknÀ^VQ[W]WrMPW�p³QVMRKu�Q>K]hNQ�en^>KN`)�zORenUPW�ZiQuX@kmUR`)KNQVMPh�tefMRU `iUPWrK]enUmK{ORknURU IQnw
��¤n¡+  � �N�o�½¦³ n�m�sÎ H¡ � �N¤��P� � �N�o�pµÌÈ"¶¥¨¥¨¥�o�£¤£� É�� :�o�o�>�\� �,� �R��¸ C ¤.·c� � ¤¦¹ÏÎÓ
¥¨¥¨¥�o�£¤£� É�� :�o�o� �R� �  H�R�m�Í¸ C ¤P·¨� � ¤¦¹ÏÎÓÓ

��T Q[WrK�ZiQ�^VknXfpR`iZiegKNQVMPh�acMR`³lPtQ[hNQ!Z�T QVvR^>ZiMPWr`iknU�X#MoKNMPQVZiZ)QDegM WNQV`iU OoM-XfkmUR`ÕK]QVMRhH°mK8scpP`iacMRQVÀXfQVUcK QVU eg¿8knMoKAegUcKSMRU;W IQVX�egpR_Pknh]Q!±nQVh]h]knM�egMov-OokmURU IQ[Q[W�OoM-XfknUR`)KNQ[MRh Q>K�QVU-`iUPW IQVhAegUcKOoQHWz`)UqW8K]hNMP^>KN`iknUPW'ORQ�K]Q[WrKLOoQ1^>Q�±nQ[hNh]knM#egMfO IQVYPMoKLOoQ!^A_PenacMRQ�pRh]ko^ IQHOoMRh]Q�OoM@XfknUR`)KNQ[MRh[°eNDPU;OdT Q[UPOoknh]Xf`)h!ZiQ[W1pRhNko^VQ[W]WrMPW�enpRpqQ[ZienUcK]W�ZiknhAWNacMdT MRU;pRhNko^VQ[W]WrMPW QHW8K{O IQ8¿[te#QVUcKNh IQuORegUqWZiQ{XfknUP`ÕK]QVMRhHwm�ST QVvo^VZ)MqWr`iknU�X#MoKNMRQ[Z)ZiQ IQ>K]enUcK�enW]WrMPh IQ[Q!pPegh�Z)Q�^>knXfpR`iZbe²KNQ[MRhSQVK UPknU�pPenhSZiQpRh]knlmh]enXfX@Q[MRhH°mZiQuhN`bW]amMPQ�OdT Q[hNh]QVMRh�QHW8K1YR`iQVU%pRZiMPW �Éen`)YRZiQnw
�dQHW|XfknUP`ÕK]QVMRhAWulmenh]enUcKN`bWNWNQVUcKuZ»T Q>vR^VZ)MPWN`iknU X�MoK]MRQVZiZiQn°CXfen`iW|MRU7egMoK]hNQ X IQ[^VenUR`bWrXfQQHW8K%U IQH^>Q[W]W]eg`ihNQ p³knMPh;YPZ)koacMRQVh;MRU pRh]k¨^VQ[W]WrMqW Q[UmK]h IQ�ORegUqW MPUxXfknUP`ÕK]QVMRh%Q>K=OoQ[±ªenUcKegKrKNQ[UPOoh]Q1MRURQ�hNQHWNWNknMPh]^VQn°neNDPU-acMdT MPU egMoK]hNQ{pRhNko^VQ[W]WrMPWLpRMR`bWNWNQ{Q[UmK]hNQ[h�te|WNknU�K]knMRh ORegUqWZiQuXfknUR`)KNQ[MRh.÷1p³knMPh!Z)MR`jegpRp³knhNKNQ[h!Zie@h]Q[W]WrkmMRh]^VQDORknUcK!`)Z/e@Y³Q[WNkn`iUdw��Q>KNKNQ��µkmUP^ K]`)kmURUPegZi`)K IQDQ[WrK�emWNWNMRh IQVQ�pPegh!^VQ�acMdT knU;egpRp³QVZiZiQ�ORQ[W�±²egh]`ienYRZiQ[W�OoQu^>kmUPOo`)ÀK]`)kmUd°qacMR`CWrkmUmK�QVU%�Éeg`)K�OoQHW{WNknhNKNQHW1OoQ�W IQVX�enpR_Rknh]Q[W[°oQ>KDegMovRacMRQVZiZiQ[W1WNknUcK�emWNWNko^>` IQVQHW�ZiQ[WpRh]`iX@`)KN`i±nQHW ÷P£P  � QVK ©¨ ª�c¡P£o�¢ø wS�/e pRh]`)Xf`)KN`i±nQ ÷P£q  � YRZ)koacMRQ%ZiQ=pRhNko^VQ[W]WrMPWfenpRpqQ[ZienUcKWNMRh!Zbe#±²enhN`begYRZiQ�OoQ|^>kmUPOo`)KN`iknU;pPenW]W IQVQ{Q[U%pPeghAegX%tQVKNh]Qn°¨egZiknhAW acMRQ�Zbe@pRhN`iXf`ÕK]`)±mQ ©o H�c¡P£o�p³QVh]XfQ>Kfte Z»T MRU�ORQ[W�pRhNko^VQ[W]WrMPW{YRZik¨acM IQ[W{WNMRhDZie-±ªenhN`begYPZ)Q�ORQ@WNQ|h IQV±mQV`iZ)ZiQVhHw³��QVp³QVUqORegUcK[°ZiQ�pRh]k¨^VQ[W]WrMqWuh IQV±nQ[`)ZiZbegUcKDQVK�ZiQ�pRhNko^VQ[W]WrMPW|h IQ[±nQ[`)ZiZ IQ�URQ-p³knMP±ªenUcK��Q>K]hNQ-em^ KN`)�ÉWuQ[U X;�QVXfQK]QVXfpPW{OPegUPW!ZiQuXfknUR`)KNQ[MRhH°PZ�T kmh]OokmURUPenUP^>Q[MRh1Ookn`)K1QVU ^A_Pkn`bWr`ih!MRU7´É^VQ�WNQVhAe#ZiQupRZiMPW{WNknMRÀ±mQVUcK�ZiQ-pRh]k¨^VQ[W]WrMqW|egpRp³QVZbegUcKH°jpRMP`iW]acMdT `iZ�OR`iWNpqkcWrQ O IQ8¿[te�OoQ-Zbe=hNQHWNWNknMPh]^VQ@pPhNko^>QHWNWNQVMPhA¶>°acMR`+OoQ[±chAe�WNknhNKN`ih�OoM XfkmUR`ÕK]QVMRh!eª±²egUcK�amMPQ�Z�T enMoKNh]QDpRMR`bWNWNQ�p³knMPh]WNMR`i±ch]Q�WNknU Q>v IQ[^VMoKN`iknU/w�dQHWCpRhN`iXf`ÕK]`)±mQ[W ÷P£P  �DQ>K ©o ª�m¡P£o� h]Q[W]WNQVX�YPZ)Q[UmKCYqQHegMP^VknMRp#egMov|pRh]`iX@`)KN`i±nQHW ©m�c�¨�n� QVK÷P£:ñR�N�¨� wgJLZiZiQ[WLU/T Q[U-knUcK�^VQVp³QVUPORenUcKSpPenWSZ)QHWSO IQ>�ÉegMRK]W[°m^VenhSZiQVMRh�MoKN`iZi`iW]e²K]`)kmU�Q>vR^>ZiMPWN`)±mQ#teZ�T `iUcK IQ[hN`iQVMPhSO+T MRU-XfknUR`)KNQ[MRhSlceghAegUcKN`)KSZ�T QVvR^>ZiMPWr`iknU�X#MoKNMPQVZiZ)Qm°mQVK egUPUcMPZ)ZiQ{OokmUP^!ZiQ{h]`iW]acMRQO+T Q>v IQH^>MoK]`)kmU ^VknUP^VMRhNh]QVUcK]Q�acMRQ�Z�T kmU;eª±²en`ÕK1eª±nQH^ ©n�c�¨�n� Q>K ÷P£:ño�x�¨� w
��¤n¡+  � �N�o�½¦³ n�m�sÎ�x¤n¡w ³  �  N¤g¡ �P�c�q H¡�Ù(ð³ { o�`¶ H¡ � �N¤��P� � �N�o�pµÌÈ"¶¥¨¥¨¥ù/ú�û+ü�ýoþ�ÿ����#ü����	� ü�
����Nü�	���	��� ü��Nÿ���#ÿ�����ü������	��Gü����aü�
�����ü��)ÿ������aü�ÿ���� ý��	� ��þ�
! ü�ý<ü�
���"#þ�
	���	
¾ý#��$
	� �)ü��Nÿ&%	�%þ'�)ü��	� ü(����
��)ÿ�þ���
���ü)"#ü�� ý#��
	� ��ü��#ÿ���ü����*���,+ ��
-��ü��	�.#ÿ�����ü���������/þ��%þ102������Eü�����354ü6�)ÿ�ü#7�8:92; <�ú=Nú�>Òü���#ÿ�� ý#� ��� �aü���
,+ ��
��"ÿ�� ü�
?/þ#����� ÿ¢þ��aü���� ü��¢þ�	Eü�������3�����/üXý<ü(@�A�B�C.D�E�ü6�)F�B�G�H�A�IJD�EK".+ L*
	� M*%J�Xü����
���"#ü���0 þ���M¾þ�ý#���tú

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



 yÆ ½£Æ��wÄ »ÍÂ1ÀLÉ�È¾�@»�ÃÍÀLÂ1ÀZY�ËCÄ&� �m�
�o�£¤y� É�: :�o�R�>�³� �,� �R��¸ C ¤.·¨� � ¤.¹¡Î ²¦Ê¸L�x¤8�P� � �x�¨�¡µBµ L ¹÷P£q  � ¸r�P�c�q H¡�¹+¶�\� �,� �R�\´:¤n¤.·¨� � ¸s¤¦¹ ¶�x¤8�P� � �x�¨�¡»B»�¶ ²¦Ê¸L�x¤8�P� � �x�¨�¡µBµ�¼�¹©o ª�c¡R£o�Â¸�ð\ { ¨�¦¹ ¶Ó
�o�£¤y� É�: :�o�R� �o� �  ª�R�n�©¸ C ¤.·c� � ¤¦¹ÏÎ ²¦Ê¸L�x¤8�P� � �x�¨�¡µBµ�È¦¹÷P£q  � ¸�ð³ { o�¦¹ ¶�R� �  ª�R�m�P´�¤n¤.·¨� � ¸s¤.¹ ¶�x¤8�P� � �x�¨��¢,¢"¶ ²¦Ê¸L�x¤8�P� � �x�¨�¡µBµÍ¸ L ¢�¼�¹J¹©o ª�c¡R£o�Â¸r�q�c�P H¡�¹ ¶ÓÓ
þ{URQ `iXfpRZ IQVXfQVUcKAe²KN`iknU QLM³QH^ K]`)±mQ OoQHW�XfknUP`ÕK]QVMRhAW#e IQ>K IQ�h IQ[egZi`bW IQ[Q�ORegUPW#ZiQ ZbegURlceglnQ�ceª±²eR°zegM X@k²smQVU�ORM acMPegZi`EDq^VegKN`)���ªXfkgKNÀÁ^VZ IQ ©�òc¡�� � �w¤n¡+ ONo�:  °\Q>K�OoQHW#X IQVKN_RkoOoQHW ÷P£q  �QVK ¡y¤ �  ²¦�ò ó õxöÁw ��QVKrKNQ5DqZ)`be²K]`)kmU QHW8K-QVv¨pPZ)`b^>`)KNQm°S^Venh@ZiQ%�Éeg`)K O+T egpRp³QVZiQVh�ZiQ[W-X IQ>KN_Pk¨ORQ[W÷P£q  �fknM ¡y¤ �  ª¦�ò OoQVpPMR`iW MRU YRZik¨^DOoQ�^>koOoQ�URknU;Wrs¨UP^A_Rh]knUP`iW IQ!QVUcK]h]eª� �)UPQ1Zie#ZiQV± IQVQ�O+T MPURQQVvR^>QVpRKN`iknU ORQ1K8s¨pqQ Ën�¨�m�m�R£o� å ¤n¡+  � ¤n�PÐ � £ � � U ¡��n�g� �  N¤n¡ wg��QVp³QVUPOPegUcK[°c`)Z\UdT Q>vo`bW8K]Q{pPemWQ[U*�meª±²e@OoQu±²egh]`ienYRZ)QHW�OoQ|^>kmUPOo`)KN`iknUdw

ÐÍÏgf Ï)8 3ç Ý.-¿×�Ù¿øâãùÚ ãùûýãbÖ,Ö�×1øÁãbÖ
�/Q|pRh]knYRZ�tQ[X@Q|ORQ�Wrs¨UP^A_PhNkmUR`iW]e²K]`)kmU=WrMRh�MRURQ|h]Q[W]WNknMRhA^>Q�pPenhrKAegl IQVQ�pqQ[MoK#�Q>KNh]Quh]Q>�µknhNÀX#MRZ IQ|QVU KNQVh]XfQ�OoQ@^>knXfX#MRUR`b^Ve²K]`)kmU=`)UcK]QVhNÀ�pRh]ko^>QHWNWNMPW[°oQ>K�`iXfpRZ IQVXfQVUcK IQ|WrkmMPW1Zbef�µkmhNXfQORQ1OoQVMov#pRhN`iXf`ÕK]`)±mQ[W!´»egpRp³QVZbWLWNs¨WrK[tQVXfQ[WA¶ ©n�n¡£  Q>K �R�y�g�q �ðR� w[�/eDpRh]`iX@`)KN`i±nQ ©n�n¡£  QVU¨±nkm`)QMPU XfQ[W]WNenlnQ te�MRU=pPhNko^>QHWNWNMPW1ORknURU IQn°PenZ)kmh]W1acMRQ�Zie�pPhN`iXf`ÕK]`)±mQ �R�£�n�q �ðR� pqQ[hNXfQ>K�tefMRUpPhNko^>QHWNWNMPW#OoQ Zi`)h]Q MPU7XfQ[W]WNenlnQ-pRh]k²±nQ[UPegUcK�O+T MRU7pPhNko^>QHWNWNMPW[°jOokmURU IQ knM7acMRQVZb^>kmUPacMRQ´»egM�^A_Pkn`)v%OoM�h IQH^>Q[poKNQ[MRhA¶X³\Wr`CegMP^VMRU XfQ[W]W]eglnQuU/T QHW8K�Oo`iWNp³knUR`iYRZiQn° �R�y�n�q 8ðR� YPZ)koacMRQ�ZiQpPhNko^>QHWNWNMPW!enpRpqQ[ZienUcK[w
��QVKrK]Q;WNknZiMoKN`iknU/°zacMR`�p³QVh]XfQ>KfZ»T IQ[^A_qegURlmQ-O+T `iUo�µkmhNX�e²K]`)kmUPW@QVUcKNh]Q pPhNko^>QHWNWNMPW#O+T MPURQenh]^A_P`ÕK]Q[^ K]MRh]Q te X IQVXfkn`ihNQ Oo`iWrKNh]`iYRM IQ[Qn° Q[WrK;Y³Q[enMP^>kmMRpõpRZiMPW%^>kmXfpRZ)QVvoQ te X@QVKrK]hNQ QVUµuMP±ch]Q%amMPQ ZiQ[W#pRh IQ[^ IQ[OoQ[UcKNQ[W[°j^[egh@QVZiZ)Q;U IQH^>QHWNWN`ÕK]Q OoQ%h IQ[WNknMPORhNQ�pRZiMPWN`)Q[MRhAW#pPhNkmYRZ»tQVXfQ[WX�eg¿8QVMRhAW+·
¯ Zbe#p³QVhNKNQup³kmW]WN`)YRZiQuOoQuXfQ[W]WNenlnQHW�³
¯ ZiQuURknXfX�eglmQDOoQHW!pRh]ko^>Q[W]WNMPW�³
¯ Z�T enMoKN_RQ[UcKN`EDq^VegKN`iknU%OoQ[W!XfQHWNW]eglmQ[W�³
¯ ZiQ|WrMRhA^>kd�MoK1OC�M tefZie@Zbe²KNQ[UP^>QuOoQHW1^>kmXfX�MRUR`b^VegKN`iknUPW�³
¯ Zbe�K]knZ IQVhAegUq^>Q�egMov pqegURURQHWVw�je%pqQ[hrK]Q-p³kmW]Wr`iYRZiQ-OoQ-XfQ[W]WNenlnQHWuWrQfK]h]en`ÕK]Q�QVU MoK]`)Zi`iW]egUcK�MPU pRhNknKNko^>kmZ)Q�O+T en^[acMR`ÕKNÀK]QVXfQVUcK OoQHW�XfQ[W]WNenlnQHW IQ[Xf`iW+·LKNknMRKfXfQHWNW]eglmQ h]QR~^VM Ookm`ÕK �Q>KNh]Q%WrMR`i±¨`1OoQ=Z�T Q[Uc±mkn`!O+T MRUXfQHWNW]eglmQ#O+T en^[amMP`ÕKNKNQVXfQ[UmKu`iUo�µknh]X�egUcK�Z�T IQVXfQ>KNKNQ[MRhuamMPQ@WNknU X@QHWNW]eglmQ#e YR`)Q[U IQ>K IQ|hNQP~^>MQVK�^>kmXfpRhN`bW[wn�zknMRh IQV±¨`ÕK]QVhLZiQ[WSOoknMRYPZ)kmUPWLh IQ[WNMRZ)K]enUmKLOoQ{Zie�p³QVhNKNQ{OdT MRU-em^VacMR`)KrK]QVXfQVUcK[°mZ)QHW

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



�m� »�¼¿½¿¾ÁÀLÂ�Ã Ä¡ £Æ¶¾ÁÃ`É`»�Ä��P��Ë¢�
XfQ[W]W]eglnQHW{WNknUcK{U¨MRX IQ[hNknK IQHWV°PeNDPU�acMdT MRU�h IQH^>QVpRKNQVMPh1hNQH^>Q[±ªenUcK�pRZiMPWN`)Q[MRh]W1�µkn`bWDZ)Q#X;�QVXfQXfQ[W]W]eglnQ!pPMR`iW]WNQ1`)lmURknh]QVh'ZiQ[WSXfQ[W]WNenlnQ[Wzh]Q>K]h]enUPWNX@`bW[wn�zknMRh�OoQ[WSh]en`iWNknUPW'OdT QLK�^[en^V`ÕK IQn°gZiQ[Wem^VacMR`)KrKNQ[XfQVUcK]W'p³QVMP±nQVUcK1�QVKNh]Q!lnh]knMRp IQ[W[°ªQ>KLX;�QVXfQu�QVKNh]Q�`)UP^VZ)MqWLORegUqW'Z)QHWLXfQ[W]W]eglnQHW IQVXf`bWpPenh1ZiQuh IQH^>Q[poKNQ[MRh!QVU Oo`ih]Q[^ K]`)kmU=OoQ|Z�T IQ[XfQ>KrK]QVMRhHwyþ{U=YqkmU=Q>voQVXfpRZiQ|O+T MRU=KNQ[Z/pRh]kgK]ko^>knZiQQHW8K!ZiQupRhNknKNko^>kmZ)Q�OoQ�K]h]enUPWrXf`bWNWN`iknU te@�µQ[Ud�QVKNh]Q�lmZ)`bWNW]egUcK]Q���¸��z��w�dQDURkmX@X�enlnQ�OoQ[W�pRh]k¨^VQ[W]WrMqWSQHW8K�MRU;pRhNkmYRZ»tQVXfQ{Oo`EK-^>`iZ)Qmwq��_PenacMRQDpRh]ko^>Q[W]WNMPWLp³QVMoK�Éem^>`iZ)Q[X@Q[UcK/Oo`iWNp³kmWNQVh/O+T MRUuURkmXõMRUP`iacMRQSWNMRh/^A_qenacMRQ'X�en^A_R`iURQm°Ve²KNKNh]`)YRM IQzpPeghdZiQSWNsoW8K[tQVXfQO+T Q>vopRZikn`)K]egKN`iknU ´»OoQ{K8s¨p³Q��S�8¸D¶>°mX�eg`bWLkxM³h]`ihSMRU;WrQ[hN±¨`b^>Q{OoQ�URknXfX�eglmQ!lnZiknYPenZPp³QVh]XfQ>KrÀKAegUcK�Zie ^>kmXfX�MRUR`b^VegKN`iknU QVUcKNh]Q%pRhNko^VQ[W]WrMPW@URkmU enpRpPenhNQ[UmK IQ[W�Q[WrK-MRU h IQ[QVZ�pRh]knYRZ�tQ[X@Qmw�jknMoK'O+T egY³knhAO+°²^>Q[Zie�U IQH^>Q[W]WN`ÕK]Q�Z�T QVvo`iWrKNQ[UP^>Q�O+T MRU#QHWrpqen^>Q�OoQ URknXfX�eglmQ ^VknXfX�MPU;te�Z»T QVUoÀWNQVX#YRZ)Q-ORQ[WupRh]ko^>QHWNWNMPW[°deª±nQ[^#K]knMPWuZiQ[W|pRhNkmYRZ»tQVXfQ[W�OoQ lnknMPZ)knKuOdT IQVKNhAegURlmZ)Q[XfQVUcKupqkcW IQHWpPenh1Z�T em^V^gtQ[W�te�^VQ>KrK]Q�h]Q[W]WrkmMRhA^>Qu^>h]`ÕK]`iacMRQmwÒ¯�MR`jpRZiMPW1QHW8KH°P`iZjQHW8K1K]_ IQ[knh]`iacMRQ[X@Q[UcK1`)Xfp³kmWrÀWN`)YPZ)Q-O+T QVXfpd�Q[^A_RQ[h|OoQVMov pRh]ko^>Q[W]WNMPWuOo`EM IQ[hNQ[UcK]W|OoQ�±mknMRZikn`ihup³knhNKNQVh�Z)Q-X%�Q[XfQ@UPknX%°/QVKOokmUP^ OdT Q[X@pd�Q[^A_RQ[h|ZiQ[W@^>knU£ÿP`ÕKAW�Q[UcKNh]Q egpPpRZ)`b^VegKN`iknUPW#Oo`EM IQ[hNQ[UcKNQ[W ´µkmM7`)UqW8KAegUP^VQ[W�ORQ ZbeX%�Q[X@Q-enpRpRZi`i^[e²K]`)kmUq¶uWN`SpPenh|X�egZi_RQVMRh#Z)Q[MRhAWupRh]k¨^VQ[W]WrMqW|WrQ O IQ[^VZienhNQ[UcKueª±mQ[^�OoQHW|URkmX�W`bOoQVUcK]`iacMRQHW�³RWNQVMRZiQuZiefO IQ>KNQH^ K]`)kmU;OoQDK]QVZbW1^>kmUwÿP`)K]W�Q[WrK1p³kmWN`)YRZiQnw�LT egMRKN_RQ[UmK]`�D³^Ve²K]`)kmUuOoQ[W/X@QHWNW]eglmQ[W³p³QVMoKS�Q>KNh]Q'h IQ[enZ)`bW IQVQjenM�X@k²smQVU�OoQS^VhNs¨poK]kgÀ§WrsoWrK[tQ[X@QHWte#^>Z IQ[WSpRMRYRZi`iacMRQHW Q>K�pRhN`i± IQVQHWV°mX�eg`bW�^VQVZbe|U IQH^>QHWNWN`ÕK]Q1`b^>`\QVUP^Vknh]Q1ZiQ�h]Q[^VknMRhAW�te�MRU WNQVh]±nQ[MRhOoQ|^VZ IQ[W lnZiknYPenZ)Q[XfQVUcK�em^V^VQ[W]Wr`iYRZiQ�acMR`j^>knUqW8K]`ÕK]MRQ�QVUP^Vknh]QDMPU;lmknMRZikgK!O+T IQ>K]h]enURlnZiQVXfQ[UmKHw�dQuWNMRhA^>kd�MRK�^VknUPWrKN`)KNMRQDMRU;h IQVQVZ\pRh]knYPZ»tQ[XfQ�OoM �Éeg`)K�ORQ[W�`iUmK]QVh]X IQ[Oo`beg`ih]Q[WLXf`bW�QVU#¿8QVMd°^VknXfXfQ=pPegh�QVv¨Q[XfpRZ)Q�Z)kmh]W]acMdT kmU�`iXfpRZ IQVXfQVUcKNQ=MPUýegpRp³QVZ{ORQ=pRhNko^ IQ[OoMPhNQ7te Oo`bW8KAegUP^VQ´ ()( ° ]'^ g{Z ] o�p�g�r ] _{vwp ] b j{fif FªF °RkmM%�{� ��¶ WrkmMPW �µknh]XfQuO+T IQ[^A_PenURlnQ�OoQ�XfQ[W]WNenlnQ[W[w

1

2

3

4

5

6

Processus
client client

Relai
serveur
Relai Processus

serveur

��Q=K8s¨p³Q�O+T egpRp³QVZ�`)UcK]QVhAOo`ÕK;UPe²K]MRh]QVZiZ)Q[X@Q[UcK-Z)Q pPenW]WNenlnQ%pPenh-h IQ>� IQ[hNQ[UP^>Qm°CQVK U IQ[^>QHWNWN`)KNQOokmUP^ OoQ[W%h]Q[^VknpR`iQ[W;X IQVXfkm`)h]Q WNMRpRpRZ IQ[X@Q[UcK]eg`ih]Q[W[° acMR`|Ookm`)±mQVUcK%pRhNQ[UPOoh]Q Q[U ^VknXfpoK]QZ�T _ IQ>K IQVh]knl IQVU IQQP �)K IQ!OoQHW!eghA^A_R`ÕK]Q[^>KNMRh]Q[W[w�dQHW%egpRp³QVZbW%OoQ pPhNko^ IQ[OoMRh]Q te Oo`bW8KAegUP^VQ `iUPOoMR`bWNQVUcK IQVlmenZ)Q[XfQVUcK MRU pRh]knYRZ»tQVXfQ�ORQK]knZ IQVhAegUP^VQ enMov7pPegUPURQ[W/·'Z)kmh]W]acMRQ Zbe h IQVp³knUPWNQ URQ%pPenhN±¨`iQVUcK�pPenW=te Z�T enpRpqQ[ZienUcK[°'`iZ!Q[WrK`iXfpqkcWNWN`)YPZ)Q1OoQ�WNeª±mkn`ihzWN`PZ�T knp IQ[h]egKN`iknU@OoQVX�egUqO IQVQ!e�QLM³QH^ KN`i±nQ[XfQVUcK IQVK IQ�h IQ[enZ)`bW IQVQSkmMfURknUdw�/Q[W{WNsoW8K[tQVXfQHW ()( egM Xfkm`)UPW{MRURQu�µkm`iW FªF ´ ()( j{ZÍf ] j{Y[ZÍgNm�r ] FHF ¶1lmeghAegUcK]`iW]WrQ[UcK!acMRQ#Z»T egpRÀp³QVZ!WNQVhAe=hNQVKNhAegUPWNXf`iW[°jenM�Xfkn`iUPW#MRURQ �µkn`bWV°q¿8MPW]acMdTbte�knYoK]QVUPWN`iknU�O+T MRU en^VacMR`)KrK]QVXfQVUcKb³ZiQ[W�WrsoWrK[tQ[X@QHW ()( egM%pRZiMPW1MPURQ|�µkm`iW FªF ´ (i( jNZ ^ g{YsZ gNm�r ] FªF ¶!enW]WNMRhNQ[UcK{amM/T MRU enpRp³QVZ/UPQWNQVhAe@KNhAegUPWNXf`iW�acMdT enM=pRZiMPW{MPURQu�µkn`bW�³qZ)QHW�WNsoW8K[tQVXfQHW ()( pqQ[MoKrÀA�QVKNh]Q FªF ´ ()( ^ j{Wx¥ ] FªF ¶!UPQlceghAegUcKN`bWNWNQVUcK hN`iQVUd°PXfen`iW!WNknUcK!ZiQ[W�pRZiMPW1WN`)XfpRZiQ[W|tefh IQHegZi`iWNQVhHw
�/e�h IQHegZi`iW]e²K]`)kmU�O+T MRU-WrsoWrK[tQ[XfQ OoQ�K8s¨p³Q1pRh]koOoMP^ K]QVMRhNÀ§^>knUqWrkmX@X�egKNQVMPhjpPenhLQVU¨±mkn`bWCORQXfQ[W]W]eglnQHWzpqQ[MoK�WNQ1h IQ[enZ)`bWrQ[h'enW]WrQ[¾�WN`iX@pPZ)Q[X@Q[UcK�Wr`qZ»T knU-WNMRpRp³kmWNQ1acMRQ1ZiQ1WrsoWrK[tQ[XfQ1enW]WrMRh]QZiMR`)À�X%�Q[X@Q{Z)QDW8K]k¨^�'²enlnQ�KNQ[Xfpqkmh]en`)h]Q�´ (i( YRMwM IQVh]`iW]e²K]`)kmU FHF ¶�OoQ[WSXfQ[W]WNenlnQ[WLQVU egKrKNQ[UcKNQ�ORQZiQ[^>KNMRh]Qnw
ò  o�c¦³ H¡R� L ¼NÈBÈ �PÃ I £q n�c�c�Ó o�x�c£õ¦q n�c�ÌÃ:�
�¨�£¤� :��� � �x�o�Â¸2¹¡Î �PÃ æ �£¤y�g�P©¨©��\© �o�£¤� :��� � �x�o� Ã:�÷ �  g�c�©¸#¼�¹�Î �PÃ D ¤x���n�c�  H¡R¦³ [¡+ g� Ã:��o�£¤� :�\ ª�R�\´�¤g¤.·¨� � ¸s¤¦¹ ¶ �PÃ æ �£¤� x�+ ª�R�¶�¨¡í¤n¤P·¨� � Ã:�

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



 yÆ%$,Æô¾ßÃ�ÉKR��y�Ä���Ä&�%Ê ÄJ»ÍÉ��ö� ËCÈ¿ÀL»�½ Â1ÀLÉ�ÈJÀ�È®Â�ÄÁÃTSl¾ßÃ�É`»�Ä&�P��Ë"� � º
�R�£�n�:ð£¤q H�©¸L�x¤n¡³©x¤��,�\£ � �x�o��ÙVU&U�¹+¶#�\Ã ä ¤g¡\©x¤��,�³�m� �¨¡Ì·¨� � ¤n¡ÇÃ:��n¡,ð£¤:òR�m�Í¸'�x¤n¡\©x¤8�,�\£ � �N�o��Ù�¤¦¹ ¶#�PÃ U ¡wð£¤:òo�m� �¨¡J¤n¤.·¨� � Ã:�ÓÓ
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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�

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



 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
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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
¯ Z»T en^[^gtQHW|W IQ[acMRQVUcK]`)Q[ZLegMov QVUcKNh IQ[Q[WuOoM�^[e²KAegZiknlnMPQn°degM Xfk²smQVU O+T MRU7`)K IQ[h]egKNQVMPh|OoMK8scp³Quknp³QVUqOo`)ha�ªh]Q[emOROo`ih/�g^>ZikmWNQ[Oo`ihHw
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