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profession
"Administrateur
système" (a)

(b)

prénom adresse

villerue

numéro nom

nom age

personne

"Cover" "Harry"36

11

"Paris"

"Maupassant"

travail
"Ingénieur
développement"

adresse

numéro étage

bureau

personne

78000 Versailles"
317 3

"5, rue du marché "Well"
prénom

"Rose"
nom
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"Salade
Thai"

de canard"

"Plaque
chauffante vapeur"

"assortiment

6 7 8 11 12109

"Palace d’Ivry" 0145826755 M.Ming "Royal Fata" "cafe liegois"

"Wild Geese"

nom plat telephone proprietaire nom plat

restaurant

plat plat

barrestaurant

divertissement
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Vue complexe, multi−relation qui transforme les sources
et combine les informations dupliquées.
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Gestionnaire de pilotes XML/DBC 

Application

Interface XML−DBC
Pilote XML/DBC
pour SGBD−R

Interface XML−DBC Interface XML−DBC
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startElement ("schema"...
...

startElement ("personne"...
startElement ("nom"......
endElement ("nom"...
endElement ("nom"...

Pilote XML/DBC
pour médiateur

Pilote XML/DBC
pour dépôt XML

SGBD−R Dépôt Semi−Structuré

Médiateur

getMetaData ()

nextAsSAX ()
executeQuery ("for...let...where...return...")

nextAsSAX () ...
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for $l in Collection ("LIVRES")/livre
where contains ($l/titre, "UNIX")
return ($l/nom, $l/titre)

for $l in Collection ("LIVRES")/livre
where contains ($l/titre, "UNIX")
return ($l/nom, $l/titre)

for $p in Collection ("PERSONNES")/personne
return ($p/prenom, $p/nom)

for $t in $t1
return ($t/clientele/client)

let t1:= for $h in Collection ("HOTELS")/hotel
where $h/categorie = "3"
return ($h/nom, $h/clientele/client)

$p/nom = $l/auteur/nom
and $p/nom = $t/clientele/client

<hotel>
<nom> $t1/nom </nom>
<auteurs>

<auteur>
<prenom> $p/prenom </prenom>
<nom> $p/nom </nom>
<livre> $l/titre </livre>

<auteur>
</auteurs>

</hotel>

M3

M3 AlgSource

AlgJoin

AlgUnion

Operateur de
reconstruction

W3 W3 M3

Résultat

Legende
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��RU@IB F�·[`aRUBEFGHERUTCB VJRU@IV§\)e�KMQbRUHJ\�?fe�XFZVdKhV§\CF±?fe�KMH�V§BJ@CH§?fe�KM?ON¤PFGQCHEF6\CF±\CRUTITrXFGFZB®BJFZc�D k�B�VdHJ@ImZVd@IHoXFGFZB
x³BEFGmnVdDARMT%@CpBAW�npo��RM@CB�\^XFZmGHJDOHJRUTIBr?AF�`CHER[mZFGBJBE@CB<\)e}XFZ°hKM?O@¤KhVdDORUT*�o@IF�TCRU@CBrK�°URUTCBrc�DOB^FZT%Cj@I°oHJF�\¤KhTCB
? KvBJFZmZVdDORUTD@IpB@Cp^�LKMTCB*? KvBJFZmZVdDORUT"@CpFEvTIRU@CB©��RUHEc©Kh?ADABEFGHERUTCB�?AFZB�VJFGHJc*FGB©KM?AN XFGQCHEDA�u@CFGB*�u@CFYTCRM@CB
FGc*`C?ORµ�MFGHERUTCBL\¤KMTIB�? K©BE@CDOVJFMp��LKMTCB�?AK©BJFZmZVdDORUT	@CpBG4TCRU@CBS\rXFGmZHJDAHERUTCBL@CTIF´KM?ANCPFZQCHJF¯`CwW�oBJDA�u@CF´`bFGH}k
c*FZVJVdKMTWVL\)e}XFZ°hKM?O@CFGHLFIH�mGKMmGFZc�FZTWVj\CFGBjHJFZ�u@��FZVJFGBjBJ@CH��L~+¢�p�> RM@CHLmGFZ? KI�aTCRU@CBL\^XFnV¡KMDO?A?OFGHJRMTCBS\¤KhTCB
@CpBGIpKJY?AFic�Ro\)PFZ?AFi\CFY\CRUTITrXFGFZB4�u@CF:TCRU@CB©K�°URUTCB²@[VdDA?ODABoXFi`bRU@CH�? KvHJFG`IHoXFGBEFGTWV¡KVdDARMT \CFGB4\IRUTCT^XFZFGB
DATWVJFGHJTIFGB4FnV4?fe�XFZ°hKM?O@¤KhVJDARUT,\CFGB©HJFG�u@)�FnVdFZB²BJ@CH�mGFGB©\CRUTCT^XFZFGBZp<��RU@IB4DATWVdHER[\I@CDAHERUTCB´?AFsmGRUTCmZFG`IV4\CF
��� @C`C?OF]`bFGHJc*FZVEV¡KMTWVL\IF�HoXF�Kh?ADABEFGH�@CTCF	XFZ°hKM?O@¤KhVJDARUTs\CF�HJFZ�o@)�FZVdF�FIH*m�KMmZF*BE@CH�\CFZBL\CRUTCT^XFGFGBL�L~+¢�p
L�TCBJ@IDOVdF�?AFZBrRU`^XFZHdKhVJFG@CHEB�BJFZHJRUTWVr\rXFG`bFGDOTuVJB�\¤KMTIBr? K�BJFZmZVdDORUT%@CpBGIp�ª[�uFZVrTCRU@CB^c�RUTWVJHJFGHERUTCB^mGRUc*c�FZTWV
DA?OB®BZe�KM`I`C?ADO�o@IFGTWV±KM@[·¶��� @C`C?OFGB��u@CF<?fegRUT´KM@IHdKSDOTuVJHJRo\C@CDlV6\¤KMTIB�? KSBEFGmZVJDARUT�`IHoXFGmbXFG\CFZTWVdFMpo��RU@CB�\CRUTok
TCFZHJRUTCBrBJ@CH^mGFGBrRU`^XFGHJKhVdFZ@CHJB^�u@CFG?O�o@IFGB�HGPFGNU?OFGBr\�e}XFZ�o@IDO°hKM?AFZTCmGF�`aFZHJc*FZVEV¡KMTWV�\IFSBJDOc�`I?ADO_CFGH�mGFZHEVdKMDATCFZB
XFZ°hKM?O@¤KhVJDARUTCBr\¤KMTCB<?AK]BJFGmnVdDORUT�@CpNMop�L6V�FGTI_¤T��¤TCRU@CB�mGRMTCmG?O@CHJRUTIB<\¤KMTCB�? K]`CKMHEVJDAFO@CpBP�\C@8m¡w¤KM`CDlVdHEFMp
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¢�F;XYAWq x1Z\[ N »l½]Z8º³½_^`Z�^badc=[/eI¿�[ N J º L_f ��K©`aRMBoXF]VdHERUDAB�mGRUTI\CDOVJDARUTCB��u@)e�@ITvc�XFGmGKMTCDOBJc*F
\CFjc�KMTCDA`I@C? KhVJDARUT�\CFj\CRUTCT^XFGFGB��j~s¢	\CRUDlV�BdKhVJDABE�³KhDAHJFhg

i » H¥N ^¡¾Rj�^ N ¾Rj�^�½_^�¾Rj�^ f º-ekg²XFZV¡KhTuV®\CRUTCT^XF^@CT¶m¡wCFGc*DAT��j~+¢²FZV @CTCF^mGRU?O?AFZmZVdDORUTj\CFr\IRUTCT^XFZFGB�L~+¢��a?OF¯c XFGmGKMTCDABEc�F�\CFn°[HJKMDOV]�FZVJHJF�m�KM`¤KhQC?AF¯\)e�DO\CFGTWVJDO_¤FZH�?OFGBS`bRUBEDOVdDORUTCB�\¤KMTIB�?AFZBJ�u@CFG?O?AFZB
mZF�m¡wIFGc*DATiKM`C`¤KhHdKµ� TlV�l

i »m^on±» JINhH�p ^\g @CTCF*��RUDAB�?AFZB¯m¡wCFZc�DOTCB¶DO\CFGTWVJDO_rXFZBG� DA?ABj\CRMDO°UFZTWV�`aRM@I°URUDOH��FnVdHEF©BoXFZ?AFZmZVdDORUTCT^XFZB
BE@CDO°hKMTWV�?AFZB<°MKh?AFG@IHJB<\CFj?AFZ@CHJB�KhVEVdHEDAQC@IVJB<BJ`^XFZmGDl_¤�u@CFGBql

i » H ¾R[/eI¿ JIN L ¾ J ºr[/e�sutdvYg Kh_¤Tt\CF©BE@C`C`bRUHEVJFGH�? K²VdHdKhTCBE��RUHEc©KVdDARMTv\IF�\CRomG@Ic�FZTuVJBG�§VdRU@[V
c XFGmGKMTCDABEc�F�\IF¦c�KMTCDO`C@C?AKhVdDORUT�\CF±\CRUTITrXFGFZB �L~+¢4\CRUDlV���RU@CHJTIDAH)@CTIF^c XFZVJwCR[\IF¦\IF¦mZHoXFGKhVdDORUT
\CFj\CRMTCT^XFGFZB´PK�`¤KhHEVdDOH<\CFj\CRUTCT^XFGFGB�Fn·[DOBEV¡KhTuVJFGBZp

L�T8°o@CFL\IFLBdKhVJDABE�³KhDAHJF�mGFZB<Fn·[DANUFZTCmGFZBG�¤\CFZB<? KMTINWKMNUFZB�\CF�HEFG�u@)�FZVJFGB�RUTWV©XFZV[XFL`CHJRM`aRUBoXFGBZ�CFZV<\IFGB
KM?ON¤PFGQCHEFGB<RUTWV²XFZV[XFjmGRUTUwmZ@CFGBZp)qSegFGB�VSmZFj�o@IF�TIRU@CB�KM?A?ORUTCB�\^XFZ°UFZ?ARU`I`aFZH�\¤KhTCB�mGFZVEVdFjBJFZmZVJDARUT)p

xzy|{}y�~ �����O��(�O���

¢�FGB²HJFZ`CHoXFZBJFZTuVdKhVdDORUTCBiKM?ON®XFGQCHEDA�u@CFZB4\CF:HJFZ�u@��FZVJFGB8RUTWV XFZV[XFY? KMHENUFGc*FGTWVyXFnVd@C\IDnXFGFZB²\CFG`I@CDAB²?AK
\^XFn_¤TCDOVJDARUT*\CF�qrR[\C\�\C@4c*R[\)PFG?AF�HEFG? KVdDARMTCTCFG? ¥gqrRo\C\\J���MUª¬zp[|^F�KM@CmZRU@C`4\IF�VdHJK�°MKh@[·*RUTWV<KM@IBJBJD<XFZV[XF
HoXFGKM?ADOBoXFZB<\¤KMTCB�?fe�KM?ON¤PFGQCHEF�\CFZB�Q¤KhBJFGB�\CFj\CRUTITrXFGFZB�RUHEDAFZTuV[XFGFZB�RMQo¸EFZVJB]¥��¤FGNWKMHJKMB<FZVS~+KhDAFGHuJ�����E¬³p

� °MFGm:?fe�KM`C`CKMHJDlVdDARMT \CFZB4\CRUTITrXFGFZB²BJFGc*Dlk BEVJHJ@CmnVd@CHoXFGFGB8K�°MFGm�¢ �L� L<�¦\CFGB4VJHdK�°hKM@[·yBJ@CH4@ITCF
KM?ON¤PFGQCHEFjKM\¤KM`[V[XFGF²PK�mGFjV��o`aFj\CF�\CRUTCT^XFGFGB�RUTWV�°o@s?OF^¸ERU@CHGp�>�@CDOB�?ARUHEB<\CFj?fe}XFZ°URM?A@IVJDARUT²\CFZB�\IRUTCT^XFZFGB
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BJFZc�D k�B�VdHJ@ImZVd@IHoXFGFZB�°UFZHJB<�j~+¢��CDO?�K]mZ? KMDOHJFZc�FZTuV�XFZV[XFYXFZV¡KhQC?ADb�u@)e�DO?a�³KM?O? KMDlV¦\rXFZ_¤TIDAH�@CTIFjKM?ANCPFZQCHJFS`aRU@IH
�j~s¢±p

¢�FGB�Fn·[DANUFZTCmGFZB�\CFGc�KMTC\^XFZFGB�`aRM@CH�@CTCF�KM?ANCPFGQCHEFL`aRU@IH��j~+¢	BERUTWV g
i »�����oºA¿¡¿��1e�¾R^¯½�� º-e�� ^����R[ p ���³ºr[/e g8?fe�KM?ON¤PFGQCHEF�\CRUDlV<`bFGHJc*FZVEVdHEF�?ze}XFn°hKM?A@¤KVdDARMT©\CFj? KhTCNWKMNUFS\CF
HEFG�u@)�FZVJFsFZTyHEFGBJ`bFGmnV¡KMTWV�?AFZB*BE`^XFGmZDO_¤mZDOV[XFGB´\CF8�j~+¢�p L�Ty`¤KhHEVdDOmG@C?ODAFZHG�®FZ?A?OF4\CRUDlV´`aRU@[°URUDOH
BE@C`C`bRUHEVJFGH<\CFZB�`IHJDAc*DOVJDO°MFGBr\IFLT¤K�°[DONWKhVJDARUT)�o`C?O@CBJDOFG@CHEB<BJRUH�VdFGB<\IFj°hKMHED KMQI?AFGB�x�°hKM?OFG@CHEB�KhVdRhk
c*DA�u@CFZBG�MBERU@CB}k}KMHEQCHJFZBG�®XFZVJDA�u@CFnVJVdF��6KMDATIBJDI�u@CF�\CFZB���RUTCmZVJDARUTIB6\CF��[¨hRU?AFZc'FZV±\IFGB�HJFZm¡wCFGHEm¡wCFGB
\CFjm¡wCFZc�DOTCB�mGRUc*`C?OFn·[FGBql

i �_e ¿�����[������[���� ��e!�#"$%� p ^'&o^)(Uº�aG»m^ g��j~+¢%`aFZHJc*FZV²?AK�*¤F�·IDOQCDA?ODOV[XFs\C@.V��o`¤KhNUFM��FnV
QbF�KM@ImGRU@C`*\CF�? KMTINWKMNUFZB�\CF�HEFG�u@)�FnVdF��j~+¢+TIF�BERUTWVr`¤KhB±V��o`^XFZBGpI~+KMDOB�RUT�\IRUDOV±T^XFGKMTCc*RUDATIB
`bRU@I°MRUDAH6Q^XFGT^XFn_¤mGDOFGH±\CFGB�`IHJRU`CHEDnXFnV[XFGB�\IFGB±? KMTINWKMNUFZB6BEVJHJ@CmnVd@CHoXFGB¦FZV±\CFZB�BJm¡w^XFZc©KMB�XFZ°MFGTWVd@IFG?ABZp
qSegFGB�V´PK]\IDAHJFL�u@CFj?ze�KM?ONCPFGQIHJFS\IRUDOV<`bRU@I°MRUDAH�PK´?AK¯��RUDOB�BJ@C`I`aRUH�VdFZH�\IFGB<V��o`aFZB+*CFn·[DAQC?OFGB<c�KMDAB
KM@IBJBJD�`bRU@I°MRUDAH<N XFGHJFZH�\CFGB�BEVJHJ@CmnVd@CHEFGB�`C?A@CB<HEDANUDO\CFGB<�u@CFjBERUTWVS?OFGB<BJm¡w^XFGc�KMBql

i �_e ¿�����[����,�[����+»-� [$��zº f ºA¿����³ºr[/e8g�QCDOFGT BU�@IHG�r?ze�Kh?ANCPFZQCHJFs\CFZ°oHdKhDOV8`bRU@I°URMDAH©R/.�HEDAH©\IFGB
`bRUBJBEDAQCDO?ADlV[XFGB^\)egRU`IVdDOc�DOBdKhVJDARUT©`¤KMH<@CTimGFZHEV¡KhDAT8TCRUc]QIHJFj\)e}XFG�u@CDO°hKM?OFGTCmZFGBZp

> RU@IH HoXFG`bRUTC\CHEFSPK<mGFGB§F�·IDONUFGTImGFGBZ�µ`C?A@CBEDAFZ@CHJB§KM?ONCPFGQIHJFGB�`bRU@CH)�L~+¢Yx�{}|<~ ¥g|rFZFGm¡wk^��0�M»�1�J����1�h¬³�
���W� ¥gqrwCHJDOBEVJRU`CwCDO\CFGBz^��2�M»�1WªM«M«U«h¬z� � �+3L��¥B�¤FZHJT¤KMTI\CF�4h^����M»�1uªM«U«�JG¬³�U¢ �L� L,¥g~sm65�@CNUw´FZV X DO\CRUc
J����1�MQI¬A�±RMTuV´XFZV[XF�`IHJRU`bRUBoXFZFGBZ�[FnVrBEFG@C?OF�?ze�KM?ONCPFGQIHJF�`CHJRM`aRUBoXFGF�`¤KMH±?fe � �+3L� K�XFnV[XF�HJFnVdFGTu@CF�FZV^`C@CQC?ODnXFZF
\¤KMTIBS?AF�`¤KM`IDAFGH�\CF�VdHJK1°hKMDO?¦¥�qrRMTCBJRUH�VdDO@Cc ªM«U«U«h¬§FZTY\^XFZmGFGc¶QCHJF]ªM«U«U«Ipb�]e�KM@IVJHJFGB�KM?ON¤PFGQCHEFGB�mGRUc*c*F
��{ ���L����� ¥ � KM? KhTCDAB ^��7�M»�1[ªM«U« JZ¬�FZV�� � ��¥98UKMNWKM\CDOBJw	^��7�M»�1CªM«M« JG¬�RUTWV¦�³KMDOV±?OFG@CH^KM`C`¤KhHJDOVJDARUT´`¤KhH
? K]BE@CDOVJFMp

�����0�;:��;: <k� &2=��'�$��\�7>�?�@BA ���DC\� ��&���$��

¢�e�KM?ONCPFGQIHJFj\)eg{}|<~ ¥ |rFGFZm¡w]^��E�M»�1�J������¬§K�XFnV[XF�`CHJRM`aRUBoXFGF�FGTsBJFG`[VdFGc¶QCHJF J������´`¤KMH�?OFGB�m¡wCFGH}k
m¡wCFZ@CHJB²\)eg{}|<~t� � HdKMmZ?AF+FnV8~sDOmGHERUBJRM�¼VGp L�?O?AFi`CHJRU`bRUBEFY\CFGB�[$BF^��)��� ^����d¿G�M» p F^ba���º;H���^sRU`^XFGHdKhTuV²KM@\CFZBJBJ@IB4\)eg@CTyc*R[\)PFG?AF8\CFi\CRUTITrXFGFZB©Q¤KMBoXF+BE@CH�@ITCF+B�VdHJ@ImZVd@IHJF+\IFsNUHJKM`CwCFhp¦¢§Fic*R[\)PFZ?AF²`CHoXFGBEFGTWV[XF
FGB�V�@CT+c�Ro\)PFG?OF¯`I@CHJFZc�FZTuVS?ARUNMDA�u@CFjFZVSHJDAFZT+T)egFGB�VL`CHoXFGmGDOBoXF¯�o@CKMTC\yPK�?AK*HEFG`CHoXFGBEFGTWV¡KhVJDARUT:`Iwu�oBEDA�u@CF
\CFZB�RM`rXFGHJKhVdFZ@CHJBZp � @[VdHJFL?OFGB<RU`^XFGHdKVdFG@IHJB�BEVdKMTC\¤KMHE\CB�\CFjHJFZ�o@)�FZVdFh��?fe�KM?ANCPFZQCHJF�\)eg{}|<~ mZRUc*`aRUH�VdF�\IFGB
RU`^XFZHdKhVJFG@CHEB^\IF�HEFGB�VdHJ@ImZVd@IHdKhVJDARUT*`aFZHJc*FZVEV¡KMTWV±\CF�mGHoXFGFGH±\CFZB^TIRU@I°UFGKM@[·*\CRomG@Ic�FZTuVJB¦�L~+¢,PKj`¤KMH�VdDAH
\CFL��HdKhNUc�FZTWVdB<\CFj\CRomG@Cc*FGTWV�BoXFZ?AFZmZVdDORUTCT^XFZBGp

¢�e�RU`^XFGHdKVdFG@IH�\IF�TCK1°oDONWKhVdDORUT²FGB�Vhg
I ¥ JLK�M�N OQP/RTSVUXWTY4¬�x;RZW�[\[\N�R�JL]^W�U U
W/N6_�`baµ�

JLKTMcN O�P�R¶HEFG`CHoXFGBEFGTWVdF�@CT:V��[`bF*\)e�KhHJm��u@CD�`bFG@IV*�FZVJHJFed x L�?AFZc�FZTWV��n�
f x � VJVJHJDOQC@IV��SRM@�g x � XFZ��XF�k
HJFZTCmGFZc�FZTWV��np2R�W/[\[\N�R�JL]^W�U U
W/N6_�`ba�FZBEV]?ze�FZTCBJFZc]QC?OF�\CFZB¶T�Cj@C\IB]\C@	NMHdKM`CwIF��u@CD¦BJRUTWV¶RUHJDONUDATCFZBj\CF
?fe�KMHEm�\IF�V��o`bFhJLKTMcN O�P�R�FnVS\IF�TIRUciUXWTY:p � T+KMQCHoXFGNUFZHdK I ¥jdDS$kd¬ x#Oo��FZTlObm�k1� I ¥nfoS$kd¬ x#Oo��FGTGO�m�p�k
FZV I ¥9gqS$kd¬ x#Oo��FGT Obm�k�rjp
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>®KMH§F�·IFZc�`I?AFM�GFGT�@IVdDO?ADABJKMTWV�?AF�\IR[mZ@Cc�FZTWV��j~+¢©`IHoXFGBEFGTWV[XF¦\¤KMTIB ?OF�\CRomG@Cc*FGTWV�@CpKJU��? K�HEFG�u@)�FnVdF
�O@´BJ@CDl°MKhTuVJF g
�O@�g�� �.[����1^�� � [��b��^¡¿�»m^¡¿E�^��d¿�[/e�e ^¡¿�½_[/e��¦»-���� p ^;^¡¿��¦º-e�� F^��nºr^��b�	���
�� �1eI¿

BJFjVdHJKM\C@CDOHdKMDlV�\¤KMTIB�mZFZVEVdF¯KM?ANCPFZQCHJFL`CKMHug
�O@dg

 ¥��bOb[ _�Nux�� m�McN6P a�WTU
U
NTm�O��%NTm `QO J O[���"AU«h¬ x���g R�� ] [\`bx^m/[\] a�J Nµ�J�
� P@  FZBEV^?fegRU`^XFZHdKhVJFG@CH±\CF�BoXFZ?AFGmnVdDORUT©FnV R�� ] [\`]FGB�Vr@CT�m¡w¤KMc*`©\)eg@CT©KMHJm�HJFnVdRU@CHET¤KMTWV^?AF�T�Cj@C\HoXFn�1XFGHEFGTCmbXFr`¤KMH mGFnV6KhHJmMpµ� RU@CB ?AFZB RU`^XFGHdKVdFG@IHJB VJHdK�°hKMDA?O?AFZTuV)BJ@CH \CFGB mGRU?O?AFZmZVdDORUTCB�\)e�KMHEmGB®RM@¯\CF¦T�Cj@C\CBZp

¢§K�¸ERUDATWVJ@CHJF�� `CHJFZTC\�\CFG@[·:mGRU?O?AFGmnVdDORUTCBS\IF�T�Cj@C\CBLmGRMc�c*F�KMHENU@Cc*FGTWVdBZp)¢�FGBjRU`^XFZHdKhVJFG@CHEBL\)egFn·uk
`bRUBdKMTWV��¦FnVr\IF�HEFZVdRM@CH��]BJRUTWV^\^XFZ_CTCDAB¦`aRM@CH±?AFGB±HEFG�u@)�FZVJFGBr°MRU@C?AKMTWV^`IHoXFGBEFGTWVdFZH�\CFZB^mZRUc�`bRUBJKMTWVdB¦RU@
\CFZBr��HdKMNMc�FZTuVJBr\CFS\CR[mZ@Cc*FGTWVdBZpC�]e�KM@IVdHEFGB^RU`^XFGHJKhVdFZ@CHJBrBJRUTWV�KM@IBJBJDa`CHJRM`aRUBoXFGB<mZRUc�c*F�?fegRUHJ\CRMTCT¤KMT[k
mGFZc�FZTWV±\CFGB±T�Cj@C\CB��S�MRU@! ²`aFZHJc*FZVEV¡KMTWV±\)e�KM`C`C?ODA�u@CFZH®@CTCF<��RUTImZVdDORUT]BE`rXFGmZDO_¤�u@CF]PK�@CTCF<mZRU?A?OFGmnVdDARMT
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rue numero
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nom prenom age adresse

rue numero

liste

*

$n $p $a

$r $num

$a < 30

Tree

Select

Bind

personnes

������� @CpKJ i � FG���)�	 V 	 �O@�
JR��
<��R��Jc 	���� N X	 Q���A��� 	

� _¤Tj\ 	 m¡wCR���
���� ��	 ` ��� T ��	 ` � ��
�RU`IV��Oc ��� p�� R���� m 	���� �G\ 	 �[·jRU`^X	 � � V 	 ����
�
��C`I` � X	 c 	 TuV � ��� 	 
¦¥g~sm65��CNUw
	 VUX �A\CRUc J����1� � ¬�!'[ _�N 	 V#" ��OQ]#U � `C` 	�� X	 
z[$qF^��)����^��b�d¿�½_^+�.[��^���zºr[/e�RUTWV�X	 V[X	 �Ac*` � X	 c 	 TWV[X	 
ZpM¢ 	 ��Q�IV 	 
EV^\ 	 `��oX	 m$��
 	 �¦�%� 	&��	 
±\ 	 �o·'
JR��
}k � �EQ� 	 
 ��� N X	 Q���O�%� 	 
±` 	 �I° 	 TWVj�	 V�� 	 �ATWV 	 �E° 	 �EV���
LP� m 	 `aR��OTWV`�oX	 m���
�\ 	 �ERMV � V��ARUT�pC¢ 	 ` ��� Ti\)e 	 ·¦X	 m$�IV��ORUT+mZRUc�`bR���V � TWV�m 	 
SRU`^X	 � � V 	 ����
�\ 	 �ERMV � V��ARMT 	 
EV � `C` 	�� X	
�CT b»��1e:»m[ p º;H���^np�¢ 	 
�c(� � V��O` ��	 
�` ��� T
�RUQIV 	 T��
S` � � ��	 
�\��.�X	 � 	 TWV 	 
�mZRUc]Q�OT � ��
JRUT
 	 T)�IV�� � ��
 � TuV
��	 
L`aR��ATWV�
L\ 	 �ERMV � V��ARMT
*
JRMTuV � `I` 	$� X	 
�b»��1eI¿,�jb"µ¿nº;H���^¡¿np�¢ 	 ` ��� T � RUN��A��� 	 mZR���� 	 
J`bRUTC\ � TWV8P�+���
� 	 �����	 V 	 �O@ 	 
�V�\CRMTCT^X	 P�,��� _¤N��� 	 @Cp�ª 	 T�x � �n� 	 Vr\ 	 �[·©` ��� T�`Iwu�%
��A��� 	 
<`bR�
�
��AQ ��	 
¦` � �Ec-�¤VJR��IV 	 

��	 
<mGRUc¶Q�AT � ��
JRMT
.
JRUTWV�\CRUTITrX	 
 	 T	x³Q�� 	 V¯x³m1��p

¢�e ��� NCP	 Q�� 	 ¢ �j� L/� 	 
EV 	 V��GP	 
 � �nX	�	0� � c�Ro\)P	���	 � L^~ 	 V � �[·1
EV����CmnV��� 	 
�\ 	 \IRUTCT^X	$	 
 	 V\)e2�ATC\ 	 · � V��ORUT � 
�
ER[m$�nX	 
Gp

�����0�;:���3 <k� &2=��'�$��G<��(4 �

¢�e ����56	 Q�� 	 \)e � �+3L��¥�� 	 �JT � TC\ 	 4\^����M»�1§ªM«M« JG¬ 	 
EV�\��� 	 mnV 	 c 	 TuV*�AT
E`���oX	�	 ` � � �C�L¢±� � �L¢
	 V � e ����56	 Q�� 	 � 	$��� V��ARUTIT 	�����	 �Oc]Q���A���^X	�	 p�¢ 	 
*RU`^X	 � � V 	 ���
�\ 	 m 	 VJV 	7����56	 Q� 	 
ERUTWV©Q � 
oX	 
'
����*\ 	 
RU`^X	 � � V 	 ���
�\)e8�lV[X	 � � V��ARUT)pI¢ � � 	 ���)�	 V 	 �O@´\ 	 °9� 	 TWV ��� R���
ug

�O@dg



:�� � �����	�
������������������������������ �"!#� ��$%����������&���'($��	)*���+�-,.)*��$/��01����$����

Name
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Discover
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Glue

CreateTemp (x, t2)

Project (t2)
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Select
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Exists (y)
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NLJ
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NLJ
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A PiGYbcNED|^C�EDiG>RT`6UG!GYBZPSRTG!FmG¢F�@CBjIYGYbcGYBZP+XjG�F�@ RiGYd]_$sGxPSG%´T_EDTd]_$f �@�F�fh^C�jPSG>B]PiOm^aB XEGYD|RVUGYDT_EFHPS@nPSD D [pXEG
bvi»C¹¡»CºlTqA�I>^aBEDi^Cb%b%@nPSOH^aB�XEGqRiGYDTDi^a_jRiIYG>DJ�-IY^Cb%b�_jBEOmIY@nPSOH^aBEDY[YNEF�@CI>G6blUG>b%^aOHRiG D [Y^C_�GYBjIY^aRTGpX$f}`�UMºlbk]YKg
s(c0U~]Yab�»Cºlv-YKg�A NERiO«�+XEG>DeRiGYd]_$sGxPSG>D�G>P�XEG>DeIY^abcb�_EBEOHI\@nPiOm^aBjD D t

e0@�b%@CBEOHNE_EFm@nPSOH^aB	XEG8DT^a_ERiI>GYDcKpUG>P~UGYRT^a�E�GYBjGYD|OHb%NjFmOmd]_EG%XEGYD�PiRS@COQPSGYbcGYBZPiD�XEOHw�UGYRTGYBZPSDkGYBZPiRiG
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ILKM@CI>_EBEG XjGYDcDi^a_ERTIYG>DYtJ?rG¢IYG8��@COQP\[=FmG>Dc@CFm�a^CRiOHPiKEbcGYD�IYFm@CDiDTOmd]_EG>D|X$f�^aNjPiOmbcOmDS@¡PSOm^CB�_jPSOHFmOHDVUGYDkXM@nBEDFmG>D&�E@CDiG>D�XEG�XE^aBEBpUGYGYD&BEG	NWGY_~`aGYBZP�NM@CD8PS^a_ED&DYfh@CNENEFHOmd]_EG>R¢XE@CBED�FHG�I\@CD¢X$f�_EBEG	^CNjPSOHb%OHDS@nPiOm^aBDi_jR�XEGYD�DT^a_ERTIYGYD�XjG2XE^aBEBpUGYGYD�KpUG>P~UG>Ri^a�E�GYBEG>D�o�IYG>IYO��@ IY@C_EDTG2XEGYD�b%@C_j`n@COHDiG>D�`a^COmRiG|XEG2Fgfh@C�EDTGYBEI>GXEGkIY^CBEBM@COHDiDS@nBEIYG>D�DT_ER�FmGYDAXj^aBEBpUG>GYD�b|@CBjOmNE_EFxUGYG>D�A�OmBjXEGx�z[$NERT^aNERTOxUG>P~UGYD�XEG>D�RTGYDTDi^a_ERTIYG>DY[¥DiILKpUG>b|@CD>[I\@nRiXEOHBM@CFmOQP~UG>D D t
§�^a_jR�_jBEG�RTGYd]_$sGxPSG�XE^aBEBpUG>GC[MFHGYDeNERi^C�EFg�G>b%G>D;dV_jO�DiG�Nz^aDTGYBZP�Fm^aRTD;XEG�Fgf¿UG>`n@CFH_M@nPSOH^aB2DT^aBZP��
	 _Kc0s s(YaUkb Vr]YabnYav7s�ºlU YavhTmXZYKgnSj»�_KYoV�Y v-YK_KxkYav-_KxkY�� � ^abcb%G>BZPJXpUGxPSGYRTb%OHBEGYRpFgf�GYBEDTGYb��jFmG�XjGYDNEFm@CBED;X$f�Gx�6UG>IY_jPiOm^aB&Nz^aDTDiOH�EFmG>D;G>P�d]_$fhOHF$GYD�P�Ri@COmDT^aBEBM@n�EFmGrXyf¿UGxPS_EXEOHGYRv�
	 _Kc0s s(YaUkb Vr]YabnYavas�ºlU Yav{TjY?_KcRy`�b=V�X `�U�S�TQ»2U V�XZY\[^]Y/_a`�b�ºdc0U�� � ^ab%bcGYBZPed]_M@CBZPiOH�MG>R;ILKM@Cd]_EGNEFm@CB8X$f�Gx�qUGYI>_jPSOH^aB��
	 _Kc0s s(YaUkb _Kxkc¡ºjgxºlvwTjY5S�TQ»2U V�XZY\[h]Y/_a`�b�ºdc0U�cKS�b�ºlsc»2T}� u=B¢� ^aBEI>PiOm^aB¢XEG>D�XEG>_~�¢NW^aOmBZPSDeI>OHP~UG>DI>OQo�XjGYDiDT_EDY[vI>^ab%bcGYBZP;PiRi^a_j`CGYReFmGANjF�@CB8XEG�IY^�s_~Pe^aNjPSOHb|@nF �
	 _Kc0s s(YaUkb v-Y�
2v-c0`#SkYav TmX ºlU� c0v7sc»2b�ºdc0U��!·j@\`a^aOHR�I>^abcb%G>B]PeI>F�@CDTDiG>RY[vRiG>DTPSRT_EI>Pi_ERiG>R�GxP�I>^abkoNW^aDiG>ReFmGYD;RVUGYDT_EFHPS@nPSDeRVUG>IY_ENpUGYRVUG>DYt
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e=fhG>DTPSOHb|@¡PSOm^CB�XEG>DrIY^�s_jPiDrDiG���@COHP�NERiOHBEIYOHNM@CFmG>b%G>BZP�DT_EOH`n@CBZPAXjGY_~� IYRiOQP\�G>RiGYD��yDi^COHPrG>B PSG>BM@CBZPIY^Cb%NjPiGAXEG�F�@�I>^aBEDi^Cb%b%@nPSOH^aB2XEG>D�RTGYDTDi^a_ERTIYG>DYtz?A@CBED;FmGANjRiGYbcOmG>RJI\@nDY[MIYG>F�@�RiGx`VOmGYBZP��@�UG>`n@CFH_EGYR;FHGPSRi@COHPiGYbcGYBZPrDi@CBEDrPiGYBEOHR�IY^Cb%NjPiG�XE_!NM@nRS@CFHFxUGYFHOmDTb%G UG>`CGYBZPS_jGYFg[yDi^aOQPrGYB�BEG�PSGYBE@CBZPAIY^abcNjPiG�d]_EG�XE_PSRi@COHPiGYbcGYBZPeXEG>D�RTGYDTDi^a_ERTIYG>DYtz?A@CBEDeIYG�DiG>IY^aBjX�I\@nD�FHGANM@CRi@CFmFxUGYFmOHDibcG�G>DTP�NERTOmD;GYB¢IY^CBEDiOHX}UGYRi@nPSOH^aB$t
§�@CRTb%O�FmGYDAI>RiOQP\�GYRTGYD�NERTOmDrG>B I>^aBEDiOHXpUGYRi@nPSOH^aB!Fm^CRiDAXE_�I\@nFmIY_jF4XE_�IY^�s_jPAXyfh_EBjGcRTGYd]_$sGxPSGC[0BE^C_EDNW^a_j`a^CBED�IY^aBjDiOmXpUGYRiG>R+��FHG2IY^�s_jP�XEGz_Kc0s s `�UMºd_i»2b�ºdc0UM[¥FmG%IY^�s_jP�XjG�b vT»CºlbnYas(YaUkb V2` s ]Y)VCº�»2b Ya`�v [�FHGIY^�s_~PeXEGYDeXEOQw�UG>RiGYBZPiDubvT»Cºlb Yas(YaUkblguV�YKg�»EVZ»aS�bg»2b Ya`�v-gx[EG>P�GYB~�MB�FHG(_Kc�y`�b V�Y?_Kc0U1
�YKgab�ºdc0U XE_¢RVUGYDTG\@C_yt
I>^0s_jP Pi^CPL@CF�2(IY^�s_~P IY^Cb%b�_jBEOmIY@nPSOH^aB43(I>^0s_jP b�UGYXjO�@nPiGY_ER53(IY^�s_jP @CXM@CN~PL@nPiGY_ERTD

Di^aOQPeXM@CBEDeF�fh^aRTXERiGAXj_&NEFH_EDe@C_¢b%^COmBEDJI>^0s_jPSG>_~���
	 _KcRy`�b _Kc0s s `�UMºd_i»2b�ºdc0U	��ICf�GYD�P�FHGrPSG>b%NEDeXEG�IY^Cb%b�_jBEOmIY@nPSOH^aB2GYBZPiRiG�FmGAblUGYXEOm@nPSG>_ER;G>P�FmG>D@CXE@CNjPL@¡PSGY_jRiDYt � G�I>^0s_jP=G>DTP6FmOxUG��@rF�@�PS@COmFHFmGqXEGYD6XE^CBEBpUGYG>D=PSRS@nBEDT�\UG>RVUGYG>D A PL@COHFmFHGpXEG;Fm@rRiG>dV_$sG>PSGn[IY@CRiXEOHBM@CFHOHP~UG�XE_�RVUG>Di_EFQPL@nP�GxPrPL@nOmFmFHG�Xyfh_EB�RVUG>Di_EFQPL@nP D [zb|@COHDr@C_jDiDiO6@n_�NE@CRS@Cb�UG>PiRS@C�CG�b&sGYbcGXE_|RVUGYDTG\@C_ A XpUGY�jOHPpXEG�I>^ab%b�_EBEOmIY@nPSOH^aB$[ZNERT^CPS^VIY^CFmG�_jPSOHFmOmDVUG D t&e0G�IY^�s_jPpXEG�IY^abcb�_EBEOHI\@nPiOm^aBG>B]PiRiG�FmGAb�UGYXjO�@nPiGY_ER;GxP�_jB�@CXE@CNjPL@¡PSGY_jR;NzG>_jP�sG>PSRTG�GYDTPiOmblUGAIY^abcbcGADi_EOQP��
687:9�; 687:<=<=9?>A@�68BC;$@�7:> 2 ;�D<FE�G HJIK@L>M@L;$@�B�NO@�GPBC;$@�7:> 3 ;�D<FE�G H�D ;$QRBC>�GP<=@�GSGP@�7:>

2 ;�D<FE�G HJIK@L>M@L;$@�B�NO@�GPBC;$@�7:> 3 >M7:<4TUQVD H I 7V6U;�DW;�G B ;$QVBC>�G<4DW;X;$QRDH1DPTU@Y; D> 7V6U;�DW;�GSZJGPDP6[7S>�H�DSG
^��_ ;�D<FE?G H I @L>M@Y;$@�B�N\@XGPBJ;$@�7S> G>DTPeFmG�PSGYbcNEDJXyf¿UGxPL@C�EFHOmDTDiGYbcGYBZPeXEG�F�@�I>^aBEBEG �jOH^aB¢@C_Ed]_EG>F�^aB



����� ���	��
��
���
������	������������
����! "�#�!��$%��
�����$�$�
&
�'(')
��*�,+-'.�/�0�1�2�/���#
&
�'

@ ´T^C_jPSG ;�D<FE�G H�D ;$QRBC>�GP<=@�GSGP@�7:> FmGrPiGYbcNEDeXEGAPSRi@CBEDibcOmDTDiOH^aB+XEGYD�XE^aBjB}UGYG>DYt
	 _KcRy`�b s ]Y)VCº�»2bnYa`�v � InfhG>DTP¢FmG&PSGYbcNED8d]_EG�FmG b�UGYXjO�@nPiGY_ER2bcG>P��@�PiRS@COQPSGYR|F�@�RiG>d]_�sG>PiG�GxP�@lPSRS@nOHPSG>R&FHGYD¢XEOHweUGYRTGYBZPSG>D RVUG>Nz^CBEDiG>D RiG>B]`C^-{6UG>GYD�NM@CR¢FmG>D @CXE@CNjPL@¡PSGY_jRiD @\`n@CBZP XjG	XE^aBVoBEG>R�FmG2RVUGYDT_EFHPS@nP��MBM@nFgt � G8I>^0s_jP�XpUG>NzG>BEXlXEGYDkI\@nRS@CIxP~UGYRTOmD�PSOmd]_EG>D�XEG+F�@ b%@CILKEOHBEG2DT_ER�F�@¡od]_EG>FmFmG�Pi^a_ERTBEGkFmG�blUGYXEOm@nPSG>_ER�A � §6¶�[�blUG>b%^aOHRiG D [yb%@COHDrDi_ER�PS^a_~P�XjGcFm@|��@z�IY^CB�Xj^aBZP�DT^aBZPOHb%NEFxUGYbcGYBZP~UG>D0FmGYD¥XEOQw�UG>RiGYBZPiD�I\@nFmIY_jFmD¥Di_ER�FmGYD¥XE^aBjB}UGYG>DrA�^aNpUGYRS@¡PSGY_jRiD�XjG0´T^aOHB]Pi_ERiG o�DVUGYFmG>I>PiOm^aB~oNERT^¡´TGYIxPSOH^aB$[ERTGYIY^CBEDTPiRi_EIxPSOm^CB&XE_¢RVUG>Di_EFQPL@nP D @C_¢DiGYOHB8XE_&b�UGYXjO�@nPiGY_ER>t

687:9�; <4DPHC@�BJ;�D9?Q 2 ;�D<FE�G �����
2 ;�D<FE�G E?BCQ @�>�GW;$Q:9�6 ;$@�7:>
	�>M7:<4TUQVD H I @�>�GW;$Q:9�6 ;$@�7:>�G

	 _KcRy`�b »EVZ»aS�bg»2b Ya`�v-g8��ICf�GYD�P�FmG�PiGYbcNEDrd]_EGkFmG>DA@CXM@nNjPL@nPiGY_ERTDrbcG>PiPiGYBZP2�@2RVUG>Nz^CBEXERiG��@2_jBEGDT^a_ED�o�RiG>dV_$sG>PSG�d]_EOvFmGY_jR6@�UG>P~UGeGYBZ`a^-{6UGYGrNE@CR6FmG;blUGYXEOm@nPSG>_ERYt � G�IY^�s_jP6G>DTPpFmOxUG;@C_kPSRS@nOHPSG>b%G>BZPXEG&F�@�RiG>dV_$sG>PSG&NM@CR%Fgfh@CXM@CNjPS@nPSG>_ER|A�I>^aBZ`aGYRTDiOH^aB'XEG&F�@�RiGYd]_$sGxPSG GxP2XEG>D|RVUGYDi_jFHPL@¡P D [6b%@COmDDT_ERTPi^a_jP�@C_�IY^�s_jP�XEG�PiRS@COQPSGYbcGYBZP�XEGcF�@2DT^a_ERTIYGcDi^a_ED¿oH´i@CI>GYBZPSG�A�G �l�$PSG>b%NED�X$f�Gx�6UG>IY_jPiOm^aBX$f�_EBEG%RiG>dV_$sG>PSG%Di_ER�_EB�·j¼�½J?A¬�[�RiG>ILKEGYRTILKEG+XEGcb%^nPSOH� DAXE@CBED�_jB	XE^VIY_EbcGYBZP��}G>� D t � GXEG>RiBEOHGYRJXpUGYNWGYBEX8XEGAFm@�RiG>dV_$sG>PSG2�@�PiRS@COQPSG>RYt e�GrI>^0s_jPJXyfh_EB¢@CXE@CNjPL@¡PSGY_jRJNz^C_ERJ_EBEGARTGYd]_$sGxPSGXE^CBEBpUGYG�NWGY_jP�sG>PiRiGAG>DTPSOHblUGAI>^abcb%GADT_EOHP��
687:9�; B�H�BE";�BJ;�D9?Q 2 ;�D<FE�G ���� 3 ;�D<FE�G D>�;$QRDPDSG GP7SQ:;$@�DSG

2 ;�D<FE�G E?BCQ @L>�GW;$QV9�6U;$@�7S>�	 >�7S<4TUQRD H I @L>�GW;$QV9�6U;$@�7S>�G
3 ;�D<FE�G HJI 9�>MD D>A;$QVDPDSZJGP7:QS;$@�D�	 >�7S<4TUQRD HJI D>�;$QRDPDSG GP7:QS;$@�DSG

A B~t �/D
?A@CBED�FmG|IY@CD�Xyfh_EB�RVUGYDTG\@C_�I>^ab%bcGcFgf���B]PiGYRTBEG>P A����r± D [¥FmG>D�PSG>b%NjD�XEG|I>^abcb�_EBEOHI\@nPiOm^aB @_EBEG�OmbcNz^aR�PL@CBjIYG�IY^aBjDiOmXpUGYRS@n�EFmGn[zXEG�Di^aR�PSG�d]_EG�XM@CBED�FmG�I\@CFHIY_EF¥XE_ I>^0s_jP\[v^aB NWGY_~PrNERi@nPSOHdV_jGYbcGYBZPBpUG>�aFmOH�aGYRJFHGrPSG>b%NED � §6¶¾G>P�FmGrPiGYbcNEDeX$f�GYBZPSRVUGYGYD��nDi^CRTPSOHGYD>t
�6{VNzG�XEG�XEOmDTd]_EG �¥GYbcNEDeX$fhG>BZPSRiG>GYD��nDi^aR�PSOHGYD
¶�·j½ � � tGBkµ&���nD¶�·j½ � �-² µ&���¡D
��OHRiG�� OmRiG ¤a² µ&���¡Du=�¿?Au�A�¶�FHPiRS@k?�µ��{H�H D H�Hcµ&���¡D¶�FHPSRi@c· � ·~� � H ² � H ² µ&���nD
?A@CBEDrFHG�IY@CDAX$f�_EB�RVUGYDTG\@C_�FH^~IY@CF=A e��r± D [yFHGYD�PiGYbcNEDrXEG�I>^abcb�_EBEOHI\@nPiOm^aB¢DiG�DTOHPS_jGYBZPAGYBZPiRiG�-²a² b����nDuA � � µ&���¡D D G>P � �a���nD A � ��� µ&���nD D t�e�GYD;PSG>b%NjD�XjG�I>^abcb�_EBEOHI\@nPiOm^aB+GxP�FHGYDJPiGYbcNEDeXEGPSRi@COHPiGYbcGYBZPeFm^VI\@nFyDi^CB]P�NEFH_EDe^a_8b%^COmBED|UG>dV_jOH`n@CFmG>BZPSDYt
?A@CBED�_jB�b%^VX$�G>FmG|I>GYBZPSRi@CFmOHDVUGn[�F�f¿UGx`C@nFm_M@nPiGY_ER�XEG2RTGYd]_$sGxPSG8XEG2Fm@&�M@CDTG+@�_EBjG+IY^aBEBE@COmDTDS@CBEI>GNERVUGYIYOHDiGcXEGYD�Di^a_jRiIYG>D�d]_$f�OmFq@CXEbcOmBjOmDTPiRiGn[$FmGkNEFH_ED�DT^a_j`CGYBZP�NM@nR�F�fhOHB]PiGYRTblUG>XEO�@COHRiG�XjGc� ^aBjI>PSOH^aBEDkºlU��

bnYavaU YKg�d]_EOM^aBZP�UG>P~UGeOmbcNEFxUG>b%G>B]P~UGYG>D=Fm^aRTD=XEG�Di@�I>^aBEI>GYNjPiOm^aB$[ZGxPqXM@CBED6IYG�I\@nDqFm@�� ^aRib�_EFmG A B~t �/D NzG>_jPsG>PiRiG�_jPiOmFmOHDVUG>GrG>P�I\@nFmIY_jFxUGANM@CRe@nNENERi^\�~Omb%@nPiOm^aB$t
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� GYFm@2B$fhG>DTP�b%@CFmKjGY_ERTGY_EDTGYbcGYBZP�NEFm_jDrFmG�IY@CDrXM@nBEDAFmG�IY@CXERTG�X$fh_jB!DT{VDTP\�GYbcGcKpUG>P~UG>Ri^a�E�GYBEGn[�^0�_FmG>D;Di^a_jRiIYG>D�DT^aBZP�@n_jPS^aBj^ab%G>D;G>P�BEG�IY^Cb%b�_jBEOmd]_EG>B]PeNE@CD�» S�vxºdc0v ºqFmG>_ERiDeNM@CRi@Cb&�G>PSRTGYD;XEG�I>^0s_jP\t
§�^a_jR�RTGYblUGYXEOHGYR��@�IYGYFm@j[MXEOQw�UG>RiGYBZPiGYDr@nNENERi^VILKEG>D�XM@nBED�FHGYDeI\@nFmIY_jFmD;XEG�b%^VX$�G>FmGYD;XjG�I>^0s_jPe^aBZPUG>P~UG!UG>PS_jXEOxUG>GYD��
	 TQ»(s ]Yablxkc)V�Y Sj»2vf_i»2T ºp)vT»2b�ºdc0U��l® ?r_ Yab;»2T�� �/3�3Z� ³ ��F�DYfh@C�aOHP�XEG�RiG>ILKEGYRTILKEGYR�XEGYD�RiGYd]_$sGxPSG>D�oP�{VNWGYD%@n�MB XEG&XpUG>PSG>RibcOmBEG>RkFmGYD�I>^aBED�PL@CBZPSG>D|XEG¢F�@!DT^a_ERiI>Gl�@ UG>Pi_EXEOHGYRY[=GxPcX$fhG>DTPiOmbcGYRkFmG>DNM@nRS@Cb&�G>PiRiGYD}F�@�RVUGY�aOHDiDS@nB]PYt � G>PTPSGAblUG>PiKE^~XjGA@�NM@CRJFm@�Di_jOHPSG�UGxP~UG�@��cBpUG>G�A-UG>ILKM@CBZPSOHFmFm^CBEBM@C�aG®���t��yK]_¨G>P e0@CRTDi^aB �/323 �n³ [}D>f£@CXE@CNjPL@nB]P��@�F�fhG>BZ`~OHRi^aBjBEGYbcGYBZP ®��yKV_ Yabk»2T�� �C²C²a² � ³ ®��yK]_�/323 B ³jD G>P¢UG>PiGYBEXE_jG�@kX$fh@C_jPiRiGYDebc^~X$�GYFmG>D;XEG�XE^aBEBpUGYGYD~Ai®�¼�@CRiXM@nRiOmBzYab}»2T�� �/3�3 HC� ³lD Q
	 TQ» s ]Yablxkc)V�Y Sj»2v�xVºjgab c0v ºi)`kY�� ® ��XM@CFHO Yab�»2T�� �/3�3 H ³ � G>PTPSG8blUGxPSKE^VXEG+D>f£@CNjNE_EOmG+DT_ERkFmG>DD�PL@nPiOmDTPiOmd]_EG>DcXjGYDkRiG>dV_$sG>PSG>D|NERVUGYIWUGYXEG>B]PiGYDcPL@CBZPcGYB _EBEOQP~UGYDkXEG+PiGYbcNEDkdV_yfhG>B I\@nRiXEOHBM@CFmOQP~UGXEG>DeRVUGYDT_EFHPS@nPSDe^a�~PSGYB]_ED Q
	 TQ» s ]Yablxkc)V�Y�V�Y�_KcRy`�b~Vr]Y	� UMº�Sj»2vtTjYKg¢»EVZ»aS�bg»2bnYa`�v-g�� ®�
�@a@CD�Yab�»2T�� �/3�3 I ³ e�G+IY^�s_jP�XjGYDDT^a_ED�o�RiG>dV_$sG>PSG>D�PiRS@COQP~UGYG>D�NM@CRAFmG>D�@CXM@CNjPS@nPSG>_ERiD�GxP�FHGY_ERADT^a_ERTIYGcXE^aOHPksGxPSRTGcG>DTPiOmblUGcNE@CRA_EBbc^~X$�GYFmG�XEG�IY^�s_jPeXpUGx�MBEO�DVUGYNM@CRVUGYbcGYBZP�NM@CReILKM@Cd]_EG�@CXM@CN~PL@nPiGY_ERqQ
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� t^e0@&b�UG>PiKE^VXEG%XjG|I\@nFmOm�jRS@nPiOm^aB�BEGkPSOHGYBZP�NM@nD�I>^ab%N~PSG|XjGYD�`n@CRTO�@nPiOm^aBjDAXEG|F�fhG>B]`VOHRi^aBEBjGYbcGYBZPX$f�Gx�6UG>IY_jPiOm^aB¢XEG�F�@�RiG>d]_�sG>PiGCt
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� ���1�#�	����
	�q�� k��!�  "�#��
�
?� ?A@CBED�Di^aB�@CRTPiOmIYFHGC[6®��yK]_ YabA»2T�� �C²a²a² � ³ NERi^aNW^aDTG|_EBEG%Di^aFH_jPSOH^aB @C_NERT^a�EFg�G>b%G �ª A `C@nRiO�@¡PSOm^CB'XEG�Fgf�GYBZ`VOmRT^aBEBEG>b%G>B]P D �;FmG!I>^0s_jP+XEG�F�@�RTGYd]_$sGxPSG�NzG>_jP¢ILKM@CBE�aG>R+PSRY�G>DDiOH�aBEOQ�MI\@nPiOH`CGYbcGYBZPeXM@CBED�_EB&GYBZ`VOmRi^CBEBEGYbcGYBZP�Xj{VBM@CbcOmd]_EGnt 4 B&XEOmD�PSOHBE�a_EGrPiRi^aOHD��CRS@CBEXjDeP�{VNWGYD�XEGILKM@CBj�aGYbcGYBZP��
� t � KM@nBE�aGYbcGYBZPcNWGY_�� RVUG>dV_jGYBZPSD¢��� RVUG>d]_EGYBEI>G8XE_ NjRi^VIYGYDTDiG>_ERY[4P�{VNWG¢GxP�`aG>RiDiOH^aB XE_ ·E¼�½}?CQI>GYIYO0BEG�IY@C_EDiG�G>B&��UG>BpUGYRi@CF�NM@CDeXEG�NERT^a�EFg�GYbcGYDYt



����� ���	��
��
���
������	������������
����! "�#�!��$%��
�����$�$�
&
�'(')
��*�,+-'.�/�0�1�2�/���#
&
�'

� t � KM@nBE�aGYbcGYBZP�^~I>I\@CDTOm^aBEBjGYF���I>^aBj�M�a_jRS@nPiOm^aB XEG2F�@8�M@CDTGC[�blUG>b%^aOHRiGkNEKZ{VDiOHdV_jGC[4NEFm@CIYG>b%G>BZPXEG>DeXE^aBEBpUG>GYDqQW_EBEG�DT^aFm_jPiOm^aB+DTGYRi@COHPeXEG�RTGYIY^CBEDTPiRi_EOHRiG�NpUGYRTOm^VXEOmd]_EG>b%G>BZPeFmGAbc^~X$�G>FmGrXjG�I>^0s_jP\t
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��� ������ � � �� ���  "�#�!��$ �1� �z�q���
��!
���
 ����������#
 �q���
&� 
�'������z�����/�/ k$�����
�'�����
��*�$�'
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��F�Gx�~OmD�PSGAPSRT^aOmDJ��@W�IY^aBEDeX$fh@C�W^aRiXjGYReF�@�PiRS@\`aG>RiDVUG>G�XEG�ILKEG>b%OHB��
	�� G>B�NERT^C� ^aBEXEG>_ER�Xyf£@C�W^aRTX��|A��~YnS�b!x �	�6ºlv-gab �	�1Yabn_Kx�A�? � � DmD � ^aB�Di_EOQP�FHGqILKjGYbcOmB�XjGYNE_EOHD�Fm@Ri@CIYOHBEG�´T_jDid]_$f �@�F�@�IY^aFHFmGYIxPSOH^aB�IYOm�jFmG6GYB�_~PSOmFHOmDi@CBZP�_jBEGpPiRS@\`aG>RiDVUG>G;XEG}�CRS@CNEKjGpG>B�NERi^n� ^aBEXEG>_ERX$fh@C�W^aRiXyt�e6fh@\`n@CBZPL@C�aGkG>DTP�dV_yfh^aB�BEGc��UGYB$�GYRiGcNM@CD�XEGcRVUG>Di_EFQPL@nPiD�OmBZPSG>RiblUGYXEOm@COmRTGYDrGxP�I>G>PiPiGblUG>PiKE^~XjG2GYD�PcPiRY�G>DcG �cI\@CI>G¢DTO;F�@�b�UGYbc^aOHRiG|G>DTP%@CDTDiG�
8�aRi@CBEXEG8NW^a_ER�I>^aBZPSG>BEOmR�Pi^a_EDkFmG>D@CRT�ERiG>DqQ
	�� GYBcF�@CRT�aGY_ER�X$f£@n�z^aRTX�� A�5vKYi»EV2blx �	�6ºlv-gab �	�1Yabn_Kx A�½ � � D\D �Z^aB�PSRi@COHPiGJFgfh@CRi�jRiG;GYBk_jPiOmFHOmDS@nB]PF�f£@CFH�a^aRTOHPSKjb%G�XEG�� c¡ºlUkb`�v-Y VCºlv-YK_ab Y���c0v��q»2v\V��kc¡ºlU%A ��� D �M@CDVUG�DT_ER�FHG�DT_EOH`VO¥XEG�NW^aOHB]PiGY_ERTDG>B]PiRiGqXEGY_V��IY^aFHFmGYIxPSOH^aBEDYt � G>PiPiGpD�PSRi@nP~UG>�aOmG6GYD�P4@n_EDiDTOVBj^ab%b�UGYG5bncKS��PV�c���UMt-§�@CR�G �~GYbcNEFmGn[-GYBRTGYNERTGYBM@CBZP�FmGqXE^~I>_EbcGYBZP ¦ t � [ DiO]F�fh^aB�ILKEGYRTILKEG}Pi^a_jPSG>D�FHGYD�NWGYRTDi^aBjBEGYD4XjGpFm@�FmOHDTPiGqXj^aBZP�F�f s@C�CGG>DTPrOHBj�\UGYRTOmG>_ERk�@ ¤a² [WGYB _jPiOmFHOmDS@nB]P�I>G>PiPiG�DTPiRS@nP~UGY�aOHGC[W^aB ILKEG>RiILKEG>RS@COQPrPS^C_jPSG>D�FmG>D E?DQRGP7:>A>�DXEG N\@XGW;�D [4NE_EOHDY[¥^aB�ILKEG>RiILKEG>RS@COQP�PS^C_ED�FHGYD�^C�V´TG>PiD B 	 D RTGYFHOxUGYD8�@ E?DQRGP7:>A>�D [�G>P�G>Bj�MB$[�^aBDVUGYFmG>I>PiOm^aBEBjGYRS@nOHP;DTGY_EFHGYbcGYBZP�FmGYD2UG>FxUGYbcGYBZPiD B 	 D DS@nPiOmDT��@nOmDS@nB]PJFmGANERVUGYXEOHI\@nP , ¤C² Q	�� GYB8F�@CRT�aGY_jR;X$f£@n�z^aRTX8OmBZ`aG>RiDVUG�� A��rYx¹2Yav-g/Y��	rv-Yi»EV2b!x �	�6ºlv-gab �	�1Yabn_Kx A�¬�½ � � D\D �EICf�GYD�P�_jBEGDVUGYd]_EGYBjIYG}XjG�´T^aOHBZPS_ERTGYD��EOHBM@COmRTGYD�G>B]PiRiGqXEGY_V��IY^aFHFmGYIxPSOH^aBED$NERT^~ILKjGYD�NW^a_ER�DT_EOH`VRTGqFHG6ILKEGYbcOmB$[b%@COmDy^aB�_jPSOHFmOmDTG4Fgf�^aRTXERiG4OHBZ`aGYRTDiGqXE_�ILKEGYbcOmB$t � KM@Cd]_EG$´T^aOmBZPS_jRiG=GYD�P¥XE^aBEIq@CNENWGYFxUGYG�� c¡ºlUkb`�v-YºlUM¹2Yav-g�]Y/Y�A��rYx¹2Yav-g/Y��kc¡ºlU A�¬�� DmD t � G>PTPSG2D�PSRS@¡P~UGY�COmG|G>DTPc@CNjNzG>FxUGYG|@C_EDTDiOwpac0bb c0s��n`/S G>P�Fm@RTGYd]_$sG>PiG�NERVUGYIWUG>XEGYBZPiG�DiG�RVUGYDi^C_EXERS@nOHPeo�GYB @CXE^aNjPS@CBZP�I>G>PTPSG�D�PSRS@¡P~UGY�COmGxo}GYB�OmXEG>B]PiOH�v@nB]P�PS^C_EDFHGYD}^C�V´TG>PiD;XE^aBZP;F�@�`n@CFmG>_ER}Di@nPSOHDT��@COQP}FHG�NERVUGYXEOHI\@nP , ¤a² GxP;XE^aBZP;F�f¿UGxPSOmd]_EGxPiPiGrGYD�P B 	 D [~NE_EOHD^aB�ILKEG>RiILKEG>RS@COQP�PS^a_ED�FHGYDANM@CRTGYBZPSD�XEGkILKM@nIY_EB XEGYD�RVUG>Di_EFQPL@nPiD!UG>PSOHd]_EG>P~UGYD E?DQRGS7S>M>MD [�NE_EOHDPi^a_EDeFmG>D;NM@CRiG>BZPSD�XEG�IYGYD�RVUG>Di_EFQPL@nPiD+UG>PSOHd]_EG>P~UGYD N\@XGW;�D Q
	 F�f£@CNjNERi^VILKEG�x �2p)vxºV�Y8@CFmFHOmGcFmGYDk@\`n@CBZPL@n�aGYD�XEG>DkXEGY_~��blUGxPSKE^VXEGYDkNERVUGYIWUGYXEG>B]PiGYD>[pNE_jOmDid]_$f�OmFD>f£@C�COHP;XEG���@COHRiGrXE_ bncKS��PV�c���U G>P�XE_zpac0b bnc0s��n`/S �@�F�@�� ^aOHD;G>PeXEG�NERTGYBEXERTG�F�fhOHBZPSGYRTDiG>I>PSOH^aB$t
e=fh^aNpUGYRS@¡PSGY_jRcXjG ga`Vº ¹-ºwV�Y?Skc¡ºlUkbnYa`�vCAlSkc¡ºlUkbnYav�_Kxj»0gxºlU1
 D G>DTP%OmBZPSRT^~XE_jOHP�NM@nR¢®h¼�@CRiXE@CRiOHB Yab»2T�� � 3�3 Ha@ ³ dV_jOp@nXM@CNjPiGcFHGYDA� ^aRTb�_EFmG>D�XEGkIY^�s_jP�NM@CR�IY@CFmOH�ERS@nPiOm^aB�XE^aBEBpUG>GYD�NM@CR%®�?r_ Yab�»2T�� �/3�3a�¡³ t
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e=fh^CN}UGYRi@nPSG>_ER � Di_jOH`VOMXEGeNz^COmBZPSG>_ER �2bc^~XpUGYFmOHDiGpF�@rPSRi@-`CGYRTDVUGYG�XEG>DpNW^aOmBZPiGY_ERTD��@APiRS@\`aG>RiDq_EBcILKEGYbcOmB$t§�^C_EReIYGYFm@j[EFHGYDeNM@CRi@Cb&�GxPSRTGYD;Di_jOH`n@CBZP�Di^aBZP�OmBZPSRT^~Xj_EOHPiDr�
	 ����� GYD�P FHG�IY^�s_jP OmBEOQPSO�@nF�Xj_ DT_EOH`VO�XEGlNW^aOmBZPiGY_ER!I>^aRiRTGYDiNW^aBEXE@CBZP	@n_�PiRS@COQPSG>b%G>B]P XEGF�fh^aNpUGYRS@¡PSGY_jR;G>P�F�@�bcOmDTGAGYB¢NEF�@CI>GAXEG�F�@�PSRi@\`aGYRTDVUG>GRQ
	 ��� �qGYD�PeFmGrI>^0s_jPJX$f�GYBZPiRVUGYG>D �nDT^aRTPiOmG>D�GxPeFmGrI>^0s_jP � §6¶ NW^a_ER;RVUGYIY_jN}UGYRTGYR;_EB8^a�V´TGxPeNM@CRJDT^aB
4 �¿?�G>Pe`6UGYRiOQ�MGYReFHGANERVUG>XEOmIY@nP	Q
	 ��� �eGYDTP�FHGAIY^�s_jPeXEGAPiRS@COQPSGYbcGYBZPeX$f�_EB8PS_ENjFmGARVUG>Di_EFQPL@nPeNW^a_EReFHGADi_EOQ`~O�XjG�NW^aOHB]PiGY_ER Q
	 > GYD�P�FmGABE^ab��ERiGAXEG�I>^aFmFHGYI>PiOm^aBjDqQ
	 ( BC> A � ��� � � D GYD�P�FHG|BE^ab��ERiGcb%^-{CGYB�XEG%RVUG>�\UG>RiG>BEIYG>D�X$fh_jB�^a�V´TG>P�XEG|Fm@&I>F�@CDTDiG � �2�@¢_EB^a�]´TG>P�XEG�F�@�I>F�@CDTDiG � �-t
e�G�I>^0s_jPeXEGAPSRi@\`aGYRTDVUG>G�XEG�NW^aOmBZPSG>_ER;GYD�P�X}UG>�MBjO¥NE@CRA�
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^0�_FA ²�D GYD�P6FmGJI>^0s_jP=OmBjOHPSOm@CFZXE_kDi_jOH`VOEXEGJNW^aOHB]PiGY_ER>[kA �#D FmG}IY^�s_jP=XjGJILKM@CRT�aGYbcGYBZP6XEG>Dq^C�V´TG>PiD=GYBblUGYbc^aOmRTG�NM@CR;FHGY_ER 4 �¿?(@\`aG>I!UGx`n@CFm_M@¡PSOm^CB2XE_8NERVUG>XEOmIY@nPeG>PuA ��D FmG�IY^�s_jP;XjGrPSRS@nOHPSG>b%G>BZP;XEG�Fgf�^a�V´TGxPDVUG>FmG>I>PSOH^aBEBpUG&NM@CR%Fgf�^aNpUGYRi@nPSG>_ER|XjG Di_EOQ`VO�XEG�Nz^aOHBZPSGY_jRYt=e0G�IY^�s_jP%XEG DT_EOH`VO�XEG NW^aOmBZPSG>_ER|DTG �M@CDTGDi_jRTPS^C_jP�DT_ER�F�@+� ^aBEI>PiOm^aB ( BC> A � ��� � � D XpUGx�MBEOmDTDS@CBZP�F�@8NERi^C�M@C�EOHFmOHP~UG�XEGcRiG>F�@nPiOm^aB�GYBZPiRiG|_jB	^a�V´TGxPXEG�F�@�IYF�@nDiDiG � �6G>P}_EB2^a�]´TG>PJXjG�F�@�IYFm@CDiDTG � �\t~?A@CBEDqFmG�I\@nD}XEG�XE^aBEBpUG>GYDJDTGYbcOQo�DTPSRT_EI>Pi_ERVUG>GYD>[j^aB%BEGNWGY_jP�NM@CDANE@CRiFHGYRr`6UGYRTOHPL@n�EFmG>b%G>B]PrXEGkIYF�@nDiDiG>D�X$fh^C�V´TG>PiDY[0G>P%®hµ&I 
�_E�aK�G>P � OmXj^ab �/323�3 @ ³ @CXM@CNjPiGFmGcbc^~X$�G>FmGcXEG|I>^0s_jP�@C_~�	XE^aBEBpUG>GYD�DTGYbcOQo�DTPSRT_EI>Pi_ERVUG>GYD�G>B�XpUGx�MBEOmDTDS@CBZP�FHGYD�� ^aBEI>PiOm^aBjD� 7:9�;	� � �=DT_ERFmGABj^ab��ERTG�bc^-{aG>B�X$f�^a�V´TGxPSD�Di^aR�PL@CBZPSD+UG>PiOmd]_EGxP~UGYD N RTGYFmOxUGYDe@C_V�8^a�V´TGxPSD�� G>P�� @�>�� � �$Di_EReFHGABE^ab��ERTGbc^ {CGYB¢X$f�^a�V´TG>PiD�G>BZPSRS@nB]PiD�Fm@C�WGYFmFHOmDVUG N RTGYFHOxUGYDe@n_~�8^a�V´TGxPSD��0t
e�Gk��@nI>PSG>_ER�XEGkDVUGYFHGYIxPSOH`VOQP~UG�GYD�P�G>B RTGYFm@nPSOH^aBEBEG>F=@CDiDTG�
cDiOHb%NEFHG��@+X}UG>PiGYRibcOmBjGYR�DiO=^aB�DiGc�M@CDTGDi_jR2XEGYD+RVUGYNM@nRTPSOQPSOH^aBED|_jBEOH� ^aRTb%G>DYtpu=B¨DiGYbcOQo�DTPiRi_EIxPS_ERVUGC[}OHF�D>f£@n�aOHP|XEG IY^CBEDiOHX}UGYRTGYR+FmG¢��@CI>PiGY_ER|XEGDVUG>FmG>I>PSOQ`VOHP~UGcGYB�PSG>BM@CBZP�I>^ab%N~PSGcXEGYD�ILKEGYbcOmBED2® ���z^C_EFmBM@n�Z@zYab�»2T�� �C²C²j�Y³ tNe=f�^aNjPiOmbcOmDS@¡PSOm^CB X$f�_EBEGGx�~NERTGYDTDiOm^CB'XEG¢ILKEGYbcOmB GYD�P2DiOHb%OHF�@COHRiG%@C_ NjRi^a�EFg�GYbcG8X$fh^CRiXE^aBjBM@CBEI>GYbcGYBZP|XjG�´T^aOHBZPS_ERTG&G>B �M@CDTGXEG&XE^aBEBpUG>GYD+RTGYF�@¡PSOm^CBEBEGYFHFmG>DY[4FHGYD2@nFm�a^aRTOHPiKEb%G>D�XEGc´T^aOHBZPS_ERTG&RTGYNW^aDiG>B]P2Di_ER%XEGYD2D�PL@nPiOmD�PSOmd]_EG>D|DT_ERILKM@Cd]_EG�NM@COHRiG;XEG4´T^aOmBZPi_ERiGnt���`aG>I�XEG>DpXj^aBEBpUG>GYD}DTGYbcOQo�DTPSRT_EI>Pi_ERVUG>GYD>[VOHFE��@C_EXERi@COHP6NW^a_j`C^aOmR=I>^aBEDTGYRT`CGYRXEG>D�D�PL@nPiOmDTPiOmd]_EG>D;Di_EReFmG>DeILKEGYbcOmBEDeI>^ab%NjFmG>PiDYt
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�_E�aK	GxP�� OHXE^ab � 3�3�3 @ ³ t¥§¥^a_ER�IYGYFm@j[�XEG>D�OHBj� ^aR�ob%@nPSOH^aBEDJD�PL@nPiOmDTPiOmd]_EG>Dk�@�NERT^aNz^CD�XjG�Fm@�PS@COmFHFmGn[~XEG�F�@�� ^CRibcG�GxP�XEG�Fgf¿UG>PSG>BEXE_EG�XEG>D�`n@CFHGY_ERTD�Xj^aOH`CGYBZPsG>PiRiGJI>^aBEDTGYRT`=UG>GYDYt]��BEOQPSOm@CFmG>b%G>B]PY[ IYGYD=D�PL@nPiOmD�PSOmd]_EG>D�UG>PS@COmG>BZP=b|@nOmBZPSG>BV_jGYD=@C_�BjOH`aGY@C_�XE_ ��»2bg»�� `~ºV�Yx[b%@COmDJI>GYFm@kFHOmbcOHPS@COHP6FHGYD;DTPS@nPSOHDTPiOmd]_EGYD�@C_V�+ILKEG>b%OHBEDeIY^abcb%G>B��I\@nB]PeNE@CR;_EB8^a�V´TGxP�Bj^ab%b�UGC[~XEGYNj_EOmD>[XEG>D�OHBEXEGx� A e�OmBjXEGx�z[v½}OHBEXEGx�z[���OmBEXEG �z[v§6OHBEXEG � D ^aBZP+UG>P~UG�_jPSOHFmOmDVUGYD>t
e=f£@CNjNERi^VILKEG�GYDTP�XEG�DTPi^~IL¸nGYR�FmGYD;D�PL@nPiOmD�PSOmd]_EG>D�DT_ER;PS^a_jD�FHGYDeDi^C_ED�o�ILKEGYbcOmBED~A�DVUGYd]_EG>BEIYG�X$f¿UGxPSO«od]_EG>PTPSG>D D Nz^aDTDiOH�EFmG>DE´T_jDid]_$f �@�_EBjGqFH^aBE�a_jGY_ER��A^0�_��AG>DTP¥FmG=NE@CRS@Cb¢�G>PiRiG6XEG6IY^CB]PiR¡s^aFHGCt/e�G>D¥D�PL@nPiOmD�PSOmd]_EG>DIY^CBEDiG>RT`6UGYG>D�NW^a_EReILKM@Cd]_EG�Di^a_jD�o�ILKjGYbcOmB E XjG�FH^aBE�a_jGY_ER;OHBj�-UGYRTOmGY_jRiG|�@��z[MDi^CB]P��
	 NW^a_ER;ILKM@ndV_jG�P�{VNWG�@nPi^abcOmd]_EGC[~FmG�BE^ab��ERiGrPi^CPL@CFyX$fh^C�V´TG>PiD�@nPi^abcOmd]_EGYD;XjG�I>GAP�{~NWG�@nPiPiGYOQo�aBE@C�EFmG>D;NM@CR E Q
	 NW^a_ER;ILKM@ndV_jG�P�{VNzG�@nPi^abcOmd]_EGC[jFmGYDJ`n@CFHGY_ERTDeb%OHBEOmb�_jb GxP�b|@¡�~OHb�_Eb�XjG�Pi^a_EDeFmG>De^a�V´TG>PiD@nPi^abcOmd]_EGYD;XjG�I>GAP�{~NWG�@nPiPiGYOH�aBM@C�EFHGYD;NM@nR E Q
	 FHGABE^ab��ERTGrPS^CPS@CF$X$f�OmBjDTPL@nBEIYG>D�XE_¢ILKEG>b%OHB E [MBE^CP~UG � E � Q
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A�aRS@nBEXEGCt � G>PTPSGA@CNjNERi^VILKEGrB$f�GYD�PeG �cI\@nIYGd]_EG�DiO�FmG>D;RiG>dV_$sG>PSG>D�NW^aDVUG>GYD�BEG�Di^aBZP�NM@CD;PiRi^aN8XEOQw�UG>RiGYBZPiGYD�GYBZPSRTG�G>FmFHGYDYt

u=Bj�MB$[WXEGYD�blUGxPSKE^VXEG>Dr@CFHFmO�@nB]PJFgf�GYBEDTGYb��EFHG�Xyfh_EBjG�NM@CR�PSOHG�^C_�XEG�PS^a_jPiG�I>GYD�Nz^aDTDiOH�EOmFHOHP~UG>D;^aBZPUG>P~UG;RVUGY@CFmOHDVUGYG>D4XM@CBjD6¼ ��¬he�� � G>Pq?r��· �54 [nNzG>RibcG>PTPL@CBZP��@rILKM@ndV_jG�@nXM@CNjPS@nPSG>_ER4X$fh@\`a^aOHR4Di^aB�NjRi^aNERTGbc^~X$�G>FmG�XEGrIY^�s_~P\tM¼ �r¬^e�� � ®�¬e^CPSK Yab}»2T�� � 3�3�3n³ UGYB]_Eb&�GYRiG�PS^a_ED;FHGYDJNjF�@CBEDpG>PeOHB]PiGYRTRi^a�aG�FmG>D;@CXM@CNVoPL@¡PSGY_jRiDqNz^a_jRqXpUG>PSG>RibcOmBEG>R6DiOvFmGeNEFm@CB%G>DTPq��@COmDi@C�EFHG;G>Pp^a�jPSG>BEOmR6FHG�I>^0s_jP6XE_%NEF�@CByt���`aG>I�DT^aB|bc^~X$�GYFmGXEG�I>^0s_jPAIY^Cb��EOmBE@CBZPrIYG>_~��XEG>D�@CXM@CNjPS@nPSG>_ERiDAG �~Nz^aR�PL@CBZP�FHG�FmG>_ERY[zG>PAG>B�_~PSOmFHOmDi@CBZPr_EB�bc^~X$�G>FmG�XEGIY^�s_~PA��UGYBpUGYRiOHd]_EGkNz^a_jRAFmGYD�@C_~PSRiG>DY[0?r��· �54 @2PSRi^C_j`6UGc_jBEGkRVUGYNW^aBEDTGc@CXM@CNjP~UGYGkd]_M@CBEX¨�@+Fgf�GYD�PSOmb%@¡oPSOH^aB�XjGYDrI>^0s_jPSD�XM@CBED�_EBEG�@CRTILKEOHPiGYIxPS_ERTG�XEG�b�UGYXjO�@nPiOm^aB$tvu=Bj�EB$[=® ��Fm^CRiGYDTIY_%Yab�»2T�� �/3�3�3n³ NERVUGYDTGYBZPSG_EB�@CFH�a^aRiOQPSKEbcG�NzG>RibcG>PTPL@CBZPAX$f�_jPiOmFmOHDiG>R�FmG>DAI\@CNE@CIYOQP~UGYD�PS^a_jPrGYB�Gx�~NEFH^aRS@CBZPAXjGYD�NEF�@nBEDrRVUGY@CFmOHDS@C�jFmGYD
A�^CNjPSOHb%OHDiGY_jR}PSRi@CXEOHPiOm^aBjBEGYFzGYBERTOmILKEO�X$f�_EBEG�NERTOmDiGAG>B&I>^abcNjPSG�XEG�I\@nNM@CIYOQP~UG D t

4 B+RiGYb%@CRTdV_jGYRS@�B}UG\@CBjb%^aOHBED}d]_EG�FmGYDpb%^VX$�G>FmGYDpXEGrI>^0s_jP}^CB]P|UG>P~UG�Di_ER�PS^a_jP|UG>PS_jXEOxUG>D}NW^a_ERJXEG>D·E¼�½J? RiGYFm@nPSOH^aBEBEG>FmDk® ?r_ Yabr»2T�� �/3�3a�¡³ ^a_�^a�V´TGxP2®�¼�@CRiXM@nRiOmB Yab�»2T�� �/3�3 Ha@ ³ t¥µ&@COmD�NWGY_�X$f¿UGxPS_EXjGYD^aBZP'UG>P~UG�RVUG\@nFmOmDVUGYG>D+Di_ER+_EB bc^~X$�GYFmG�XEG�IY^�s_jP+D>f£@nNENE_j{a@CBZP�DT_ER+XEGYD8XE^CBEBpUGYG>D&DTGYbcOQo�DTPSRT_EI>Pi_ERVUG>GYD>[®�µ&I 
�_E�aK�G>P � OmXE^Cb �/3�3�3 @ ³ D>f£@nNENE_EOHG}Di_jR4Fgf�GYBZPSRTGYN�s^nP4BM@nPiOH�jDiGYbcOQo�DTPiRi_EIxPS_ERVUG e 4 ¬�u!NW^a_ER¥X}UGYI>RiOmRTG_EB¢b%^VX$�G>FmGAXEG�IY^�s_~Pe�M@CDVUG�Di_jR�XEG>D�Xj^aBEBpUG>GYD�DiGYbcOQo�DTPiRi_EIxPS_ERVUGYGYD>t 4 B¢IY^CBEDTPS@nPSG�d]_$f�OmF�B$f {¢@cNE@CDeXEGPSRi@\`C@n_~� Di_jR¢FHGYD8bc^~X$�G>FmG>D+XEG�IY^�s_jP8�M@nDVUGYD��@lF�@	� ^aOHD+Di_ER8_EBjG	@CRTILKEOHPiGYIxPS_ERTG�XjG�b�UGYXjO�@nPiOm^aB'GxPb%@CBEOmNj_EF�@CBZP;XjGYDeXE^aBEBpUGYGYD�DiG>b%O«o�D�PSRi_jI>PS_jRVUGYG>D�G>B&OHBZPSGYRTBEGCt
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e�GYD6NM@CRi@Cb&�GxPSRTGYD4NWGYRTb%GxPiPL@nB]P6Xyf¿UGx`C@nFm_EG>R4FmGJbc^VX��GYFHG}XEGeIY^�s_~P4X$f�_EBcDT{VDTP\�GYbcG�DT^aBZP6IY^aBjDTPSOQPS_pUG>DXEG�DTPS@nPSOHDTPiOmd]_EGYDeXE_¢DT{VD�P\�GYbcG�G>PeXEG>D�XE^CBEBpUGYG>D�b%@COHD;@C_EDTDiO0XEG�XEOHweUGYRTGYBZPSG>D;� ^aRib�_jFmGYD>t
±�^a_jD!RS@ ´T^a_~PS^aBED �@'I>G�IY^�s_jP���UGYBpUGYRiOHd]_EG�XEGYD�I>^0s_jPSD!@nXM@CNjP~UGYD!NEFH_ED DiNpUGYIYOQ�Md]_EGYbcGYBZP @C_~�XE^aBjB}UGYG>D�DTGYbcOQo�D�PSRT_EI>Pi_ERVUG>GYDYtW§¥^a_EReIYG>D��WGYDT^aOmBjDY[MBE^a_jD�XpUGx�MBEOHDiDi^CBED�_jB�@C_~PSRiGAFm@CBE�Z@n�aGAX$f�Gx�~Nz^CRTPL@ oPSOH^aB�XEG;I>^0s_jP=NEFH_ED4��UG>BpUGYRTOmd]_EG;NWGYRTb%GxPiPL@nB]P6XjG;X}UGYI>F�@CRTGYR4XEG>D6NM@CRS@nb&�GxPSRiG>D4G>P6XjGYD4� ^aRTb�_EFmG>D4NERT^aNERiG>D�@�XEG>D�Di^a_jRiIYG>D�b|@nBEO�@CBZP�IYG>D�BE^a_j`CGYFHFmGYD�Di^a_ERTIYG>D�XEG2XE^aBjB}UGYG>DYt � G+Fm@CBE�Z@C�CG%XEG|IY^abcb�_EBEOHI\@nPiOm^aBX$f�OmBj� ^CRib%@nPSOH^aB2XEG�IY^�s_~PeDi^a_ED;� ^aRTb%GrAµ�e�@	UG>P~UG�X}UGYI>RiOHPeXE@CBED�FmGAILKM@CNjOHPSRTG ¤ t
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��FW{|@�XjGY_~�%P�{VNzG>D;XEG�D�PL@nPiOmDTPiOmd]_EG>D��@�NERTGYBEXjRiGrG>B2IY^abcNjPiGCt ��^a_~PJX$fh@C�W^aRiX$[VFmG>DpD�PL@nPiOmD�PSOmd]_EG>DXE_ DT{VDTP\�GYbcG&��FHGcI>^0s_jP � §6¶ XE_�NERT^~I>GYDiDTGY_ER>[�FHGYD�IY^�s_~PSD�u �a·�XEG>D�G>BZPSRVUG>GYD¿o�Di^CRTPSOHGYD>[�FHGYD�IY^�s_jPiD�XEGIY^Cb%b�_jBEOmIY@nPSOH^aB GYBZPiRiGkFmG�b�UGYXjO�@nPiGY_ERAGxP�FmGYDADT^a_ERTIYGYD>[0FmGYDAI>^0s_jPSDAXyfhOHBEOHPiO�@CFHOmDS@¡PSOm^CB¢XjG�PSRS@nOHPSG>b%G>BZPXEG>D¢RTGYd]_$sGxPSGYD>[eG>PSInt � GYD8DTPS@nPSOHDTPiOmd]_EGYD+BjG!X}UGYNWGYBEXjGYBZP�NE@CD+XEG�F�@	RTGYd]_$sGxPSG�G>P8XEG>D¢Xj^aBEBpUG>GYDY[;GxPNWGY_j`CGYBZP�sGxPSRiG�I>^aBEB]_EGYD�OmBjXEOH`VOmXj_EGYFHFmGYbcGYBZP}^a_&XjG���@W�IY^aB8IY^Cb��EOmBpUGYGc®£¼�@CRTXM@CRiOHB�Yab;»2T�� �/3�3 HC� ³ t
��F�{ @�GYBEDT_EOHPiG!FmGYD|DTPL@¡PSOmD�PSOHdV_jGYD+XEG Xj^aBEBpUG>GYDY[;G>FmFHGYD2DT^aBZP8RiGYFm@nPSOQ`aG>D+@C_~� XE^aBEBpUGYGYD8GxP¢@C_NEFm@CIYG>b%G>B]P�XEG>D�XE^aBEBpUG>GYD�XM@CBED�F�@2�E@CDiGnt¥��F=NWGY_~P�D>f£@n�aOmRAXEGkFm@8IY@CRiXjOmBM@CFHOHP~UG�X$f�_EBEGcIY^aFHFmG>I>PSOH^aB$[zXEGF�@�PL@COHFmFmG¢XEG>D¢^C�V´TG>PiD+X$fh_jBEG�IY^aFHFmGYIxPSOH^aB b%@COmD|@C_EDTDiOANW^a_ER2FHGYD8·E¼�½J?¯RiG>F�@nPiOm^aBjBEGYFHD|^a_¨^a�]´TG>PSD>[X$fh@nPiPiRiOH�E_jPSD�OmBEXEG �qUGYDY[yXEGYD�`n@CFHGY_ERTDrNW^a_j`n@CBZP�sG>PiRiG�NjRiOmDTGYDANM@nR�Fgfh@nPTPSRiOH�E_jPY[WXj_�Bj^ab��ERTG�XEG�`n@CFHGY_ERTDXEOHDTPSOHBEI>PiGYDeNW^a_j`n@CBZP�sG>PSRTGANERiOHDiG>D�NE@CReFgfh@nPiPiRiOm�j_jP\[~G>PSInt
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?A@CBED�FHG2b%^VX$�G>FmG2XEG+I>^0s_jP�XEG+P�{VNWG+I\@CFHOm�ERi@nPSOH^aB A I\@CFHOm�ERi@nPSOH^aB	DT_ERkXE^aBEBpUG>GYDkDiOHb%NjFmGYD>[�^a�Vo´TG>PiDY[}UG>ILKM@CBZPSOHFmFm^CBEBM@C�aGn[jd]_M@CFHOHPS@nPSOQ�¿[]� Ri@CI>PiOm^aBjBEGYF�[jNERT^a�M@C�EOHFmOHDTPSGn[~��UGYBpUG>RiOmd]_EG D [MI>GYRTPS@COmBjD;NM@CRS@nb&�GxPSRiG>DXpUG>NzG>BEXM@CBZPcXE_ DT{VDTP\�GYbcGzA OmBEXpUGYNWGYBEXM@nB]PkXjGYDkXE^aBEBpUGYGYD D Xj^aOH`CGYBZP¢sG>PiRiG8XpUG>PiGYRTb%OHB}UGYD>t4��FmD�NWGY_j`CGYBZPsG>PiRiG2^C�jPSG>BV_jD�Di^aOQP�NM@CR�XEGYD�OmBj� ^aRTb|@¡PSOm^CBED�IY^aBED�PSRT_EI>PiGY_ERTD�A �M@CDVUGYGYD�DT_ER�FHG|NERT^~I>GYDiDTGY_ER>[4DT{VD�P\�GYbcGX$f�Gx�~NEFH^aOHPS@nPSOH^aB$[~P�{VNWG�XE_ ·j¼�½J?�_jPiOmFmOHDVUG D [jDT^aOHPJNM@CReI\@CFHOm�ERi@nPSOH^aB$t
e�GYD�OmBj� ^aRTb|@¡PSOm^CBEDpI>^aBED�PSRi_jI>PSG>_ERiD�Di^aBZP�FmG>DeDi_EOQ`C@nB]PiGYD��
	 � "�� �EPSG>b%NjD;b|@CILKjOmBEG�o6PiGYbcNEDeb%^-{aG>B&NW^a_EReG �qUG>IY_jPiGYR�_EBEG�OmBjDTPSRT_EI>PiOm^aB8DTOmbcNEFmGRQ
	 ��� �EPSGYbcNEDebc^ {CGYB¢X$f�_EBEG�GYBZPSRVUGYG �nDi^aR�PSOHGCt
4 B2NzG>_jPpb%^VXpUGYFHOmDTGYR6NEFm_jDpNERVUGYI>OmDVUG>b%G>BZP;FmGeIY^�s_~P}XEG�F�@�blUGxPSKE^VXEG�X$fh@CIYIC�GYDJNM@nRpG �jG>b%NjFmGr@\`CGYIF�@k� ^aRib�_EFmG�XEG�°p@n^!® °p@C^ �/3 I2I ³ [zb%@COmDeI>GYF�@%NERiG>BEX!GYB I>^abcNjPSG�XEGYDrNE@CRS@Cb¢�G>PiRiG>D�DT{VD�P\�GYbcGYD�@n_EDiDTONERVUGYIYOHD�d]_EG+F�@8PL@COHFmFHGcXyfh_EBjG+NM@C�aG2^C_�F�@�RVUGYNM@nRTPSOQPSOH^aB	GxP�F�@8� RS@C�abcGYBZPS@nPSOH^aB	XEG>D�XE^aBEBpUGYGYD�DT_ER�FHG
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XEOHDid]_EGCt � GYDeOmBj� ^CRib%@nPSOH^aBED6Di^aBZPeRi@CRiG>b%G>B]P;@CIYI>GYDiDTOm�EFHGYDeb%@COmDpXM@CBED;FHG�I\@nD;^0�_2GYFHFmGYD}FmGrDTGYRS@nOmGYBZPY[jOmFIY^CB]`VOHGYBZP;XEG�FmGYDpNERiG>BEXERTG�GYB+I>^abcNjPSG�G>P}XEGrFmG>Dp_~PSOmFHOmDTGYRq@n�MB2XjG�DYfh@CNENjRi^VILKEGYRJFHG�NjFm_EDpNz^aDTDiOH�EFmG�XE_bc^~X$�G>FmGrRVUGYG>Fgt
§�^a_jR|FmG>D%OHBj� ^aRTb|@nPiOm^aBjD�RiG>F�@nPiOH`aG>D��@�Fgf�^aRT�Z@CBEOHDS@nPiOm^aB�XEG>D|XE^CBEBpUGYG>D2XM@CBjD%FHG ·E¼�½J?�[=BE^C_EDNM@CR�PS^aBjD¥XjG=Fgfh@CNENERT^~ILKEG6NM@nR�I\@CFHOm�ERi@nPSOH^aBrXEG=XE^CBEBpUGYGqNM@CRq®�¼�@CRiXM@nRiOmB(Yab$»2T�� � 3�3 HC� ³ t � GxPiPiGpblUG>PiKE^~XjGOmbcNEFHOmd]_EG�FHGYD;`n@CRiOm@C�EFHGYDJD�{~D�P\�G>b%G>D�DT_EOH`n@CBZPSG>D��
	 ����� � ����� � ����� � FmGYD0I>^0s_jPSD¥OmBEOQPSOm@C_~��XE_��M@nF�@\{Z@C�CGpDVUGYd]_EGYBZPiOmGYF�[ NM@CR¥OmBEXEG �j@nPSOH^aB$[-NM@CR0OHBEXEGx�I>Fm_ED�PSGYRTOmDVUGRQ
	 ����� �yFHG�IY^�s_~PAX$f�GYBZPSRVUGYGYD��nDi^CRTPSOHGYD�G>P � §6¶�NW^a_ER�PiRS@COQPSGYR�ILKM@Cd]_EGcNM@C�aG�XEG�F�@|I>^aFmFHGYIxPSOm^CB
A RVUGYI>_ENpUG>RS@nPiOm^aB X$f�^a�V´TGxPSD8G>P8`6UGYRTOH�MIY@nPSOH^aB¨XEGYD8NERVUGYXEOHI\@nPiD D XM@nBED8FmG IY@CD8X$fh_jB �M@nF�@\{Z@C�CGDVUGYd]_EGYBZPiOmGYF2Q
	 ����� � � �	� �WFmG>D�IY^�s_~PSD�XjG�IY^aBjDi_EFQPL@nPiOm^aB¢X$f�OmBEXEG � RTGYDTNzG>I>PSOQ`aG>b%G>B]P�XE@CBED�FHG�IY@CD�X$f�_EB!�M@ oFm@-{a@C�aGADVUGYd]_EGYBZPiOmGYF0GxP�XE@CBEDeFmGAIY@CD�Xyfh_EB¢OmBjXEGx�8I>Fm_ED�PSG>RiOmDVUGRQ
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 �~FmG�I>^0s_jP;XEG�PSRS@nOHPSG>b%G>BZP;XEGYDJPi_ENEFHGYDJRVUGYDi_jFHPL@¡PSDY[jRiGYDTNzG>I>PiOH`aG>b%G>BZPeXM@CBED;FHGIY@CDeX$fh_jB&�M@nF�@\{Z@C�CGADVUGYd]_EG>BZPSOmG>Fg[vNM@CR;OHBEXEG �8^a_¢NM@CR;OmBjXEGx�8I>Fm_ED�PSG>RiOmDVUGCt

� �� ���  "�#�!��$  k� � ����$�$�#
&
�' ')
��*�l+-'.�/�0���2�#���!#
&
�'R� u6B	NEFm_ED�XEG2I>GYD�`n@CRTO�@C�jFmGYD>[�Nz^C_ER�FHG%IY@CDXEG¢XE^aBEBpUGYGYD|DiGYbcOQo�DTPiRi_EIxPS_ERVUGYGYD>[6OmFJ��@C_jP%NERTGYBEXERTG�G>B IY^Cb%NjPiG&Fm@!BE^CPSOH^aB X$f£@nRi�W^aRiG>DiIYG>BEIYG�G>P%XEGILKEG>b%OHBEDYt � G�d]_EG�F�@�D�PSRi_jI>PS_jRiG @CRi�W^aRiG>DiI>GYBZPSG @CNENW^aRTPiG!XEG�NEFm_jD+IY^abcb%G!^CN}UGYRi@nPSOH^aBED+Di^CB]P¢Fm@BE^CPiOm^aB¢XEG�IY^abcNM@CRi@COmDT^aB8XEG�DT^a_ED¿o¿@CRT�ERiG>D�G>P�XEG�RiG>ILKEGYRTILKEG�XEG�B���_EXED�NM@CR�Di^aB&ILKEGYbcOmB&XM@CBED�_EB@CRT�ERiGnt
¶�BEGpIY^abcNM@CRi@COmDT^aB�X$f£@nRi�ERTGYD4XEG > B ��_jXED4ILKM@CI>_EB�DTG}��@COHP¥G>B � � A > �%�#D Di_EOQ`VOmD¥XEG}RVUG>�\UGYRTGYBEI>GYDX$fh@CRiI>DY[ � > ILKM@CRT�aGYbcGYBZPiD%XEG8B���_EXjD%GxP > IY^Cb%NM@nRS@COHDi^aBED�XjGYDk`C@nFmGY_jRiDkXEG8B���_EXEDcDiO;FHGYDkXEGY_V�@CRT�ERiG>D�Di^aBZP�DTPSRT_EI>Pi_ERVUG>D�XEG|Fm@&b&sGYbcG%��@z�I>^aB$t�¶�B�DT_EOH`VOqX$f�_EB�ILKEGYbcOmB XEG2FH^aBE�a_EG>_ER > XM@CBED�_EB@CRT�ERiGkDiG���@COQPAGYB�_EB�b%OHBEOmb�_Eb©XEG|A > � �#D Di_EOQ`VOmDAXEGkRVUGx�-UGYRTGYBEI>G%GxP > ILKM@nRi�aG>b%G>B]PiD�XjGcB ��_jXEDG>PrGYB _EB!b%@¡�~Omb�_Eb GYB A < � �/D � Di_EOQ`~OHD�XEG�Nz^aOHBZPSGY_jRiD�GxP < � ILKM@CRi�CGYbcGYBZPSDAXEG�B���_EXEDY[z^0�_ <GYD�PrFHG�BE^Cb��ERiG�b%^-{CGYB XEG��MFmD�NM@CR�B���_EXED>t$u=B bc^ {CGYBEBjGC[yOHF���@C_jP�G>wzGYI>Pi_EGYR A 0 � � �#D � Di_EOQ`VOmD�XEGRVUGx�-UGYRTGYBEI>GYDJGxPoA 0 � D � ILKE@CRi�aG>b%G>BZPSD}XjG�B���_EXED>tE·VOWFHGeBE^ab��ERTG�XjG��MFHDpNE@CRpB ��_jX|OmBZPiGYRib�UGYXjO�@COHRiG;GYD�PDiNpUGYIYOQ�}UGC[v^aB8NWGY_jP�@��cBEG>ReGYBEI>^aRiG�IYG>D�RVUGYDT_EFHPS@nPSD>t
§�@CRTb%O�FmGYD�DTPL@¡PSOmD�PSOHdV_jGYDADT{VD�P\�GYbcGYD�^aB�NWGY_jP�XpUG>IYFm@CRiG>RrFmG�PiGYbcNEDAXEG�Di_jOH`VO4XEG�NW^aOmBZPiGY_ERTDY[$FHGPSG>b%NjD�XjG�RVUGYI>_ENpUGYRi@nPSOH^aB8X$f�_EB�B���_EX¢G>PeFHGrPSG>b%NEDeXEG�I>^ab%NE@CRS@COHDi^aB+XjG�XjGY_~�¢B���_EXjDYt
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Gestionnaire de Mémoire Secondaire (GMS)

XML

IDOM

DID

Moniteur d’exécution

Opérateurs

Opérateur
{DID}*
Operateur

{DID}*

Convertisseur XML
SAX

{DID}*

XML

Java API

{DID}*

ReposiX

Script interactif

Composant d’indexation

Index de valeurs

Index d’attributs

Index de tags

Index de similarité

GUI

Analyseur syntaxique
Convertisseur de structures

Plan d’exécution

Cache de documents

MOTEUR

DE REQUÊTES

DE DONNÉES
MOTEUR

Rangement sur disque

Serveur
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19,12,Well\0Rose\0Versailles\0France\026\043\0B


4326Well Rose Versailles\0 \0 \0 France \0 \0 \0 B

12111098 13 14

<prenom>Rose</prenom>
<adresse>

</adresse>
<age>26</age>

<personne id=42 chambre="A">

</personne>

<nom>Well</nom>

<ville>Versailles</ville>
<pays>France</pays>

nombre d’éléments
dans le paquet

nombre de fils (sans attributs)

référence sur la liste d’attributs
nom du noeud

01

références sur les fils

02 −1 28 13 34 14

1 0 1 0 2 0

3 4 7204

35 42 18 5 6

1

3 4

0

2
(personne) (id)

5 6

1 0 53 1 0 44 1 0 19

7

(ville) (pays)

(nom) (prenom)

(age)

(adresse)

8

8 9

10 11 12

(chambre)

08,04,43,01,02,03,04,07,02,−1,28,13,34,14,01,00,35,08,01,00,42,09,02,00,18,05,06,01,00,53,10,01,00,44,11,01,00

(c)

(b)

(a)

43

4

2

1

3
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e�GYD+Di^C_ERiI>GYD8XEG!XE^aBjB}UGYG>D8�\UG>XpUGYRVUGYG>D¢NE@CR2_EBEG�@CRTILKEOHPiGYIxPS_ERTG!XEG!blUG>XEO�@¡PSOm^CB NWGY_j`CGYBZP sG>PSRTGXEOHDiNWGYRiDVUGYG>D�DT_ER�_jB�`n@CD�PSG6RVUG>DiG\@n_�IY^Cb%bcG=Fgf���BZPSGYRTBEG>P�XE^aBZP¥FmG4PiGYbcNED0XEG6RVUG>Nz^aBjDiGqNM@CR0RS@CNjNz^aR�PJ�@�_jBEG�M@CDTG}XEGqXE^aBjB}UGYG>D4Fm^VI\@CFHG=NzG>_jP}sG>PSRTG}OHb%NW^aRTPS@CBZP\t\��F]G>DTP4Xj^aBEIp@-`n@CBZPS@C�aGY_V��Xyfh_jPiOmFHOmDiG>R�_EB�I>^ab%NW^aDi@CBZPFm^VI\@nF=orBE^abcblUG _i»�_KxkY!® �MRS@nBE¸]FmOmB Yab�»2T�� �/323a¤n³ orNWGYRTb%GxPiPL@nB]P�XEG2D�PS^VIL¸CGYR�PiGYbcNz^CRS@COHRiGYbcGYBZP�FmG>DXE^aBjB}UGYG>DrGYBZ`a^-{=UGYG>DANM@CR�FmG>D�DT^a_ERiI>GYDrG>B RVUG>Nz^CBEDiG8�@%XEG>D�RiG>d]_�sG>PiGYDY[yXEG�DT^aRTPiG¢�@cFmOmbcOHPiGYRJFHG�PiRS@n�EI�DTOX$fh@C_jPiRiGYDeRTGYd]_$sG>PiGYD�@CIYIWUGYXM@CBZPk�@�IYGYD�b&sGYbcGYD;XE^aBjB}UGYG>D�XEGx`n@COmG>B]P�sGxPSRiGA� ^aRTb�_EFxUGYGYD;NE@CReF�@�Di_jOHPSGnt
��F�DYfh@C�aOQPeXM@CBEDe_EB&NERiG>b%OHGYR}PiGYbcNEDeXEG�XpUG>�MBEOHR;F�@���@z�I>^aB&Xj^aBZP�DTGYRT^aBZP�D�PS^VIL¸=UGYGYD�FmG>D�Xj^aBEBpUG>GYDRVUG>IY_ENpUGYRVUG>GYDpNM@CR6FmG>DqDT^a_ERTIYGYD>t � ^ab%bcG;BE^a_jDqPiRS@\`n@COmFHFm^aBED�XM@CBED6_EBcIY^CB]PiGx�VPSG�DiG>b%O«o�DTPiRi_EIxPS_ERVUGC[ZBE^C_EDBE^a_jD2@CNENjFmOmd]_EG>Ri^aBjD��@ _~PSOmFHOmDTGYRkIY^abcbcG&IY@CILKEG _EB GYBZPSRTGYN�s^CP|XEG�Xj^aBEBpUG>GYD2��UG>RS@CBZP|XEGYD2Xj^aBEBpUG>GYDDiG>b%O«o�D�PSRi_jI>PS_jRVUGYG>DYtv±�^a_EDeb%^CB]PiRiG>Ri^aBEDeG>BEDi_EOQPSG�IY^Cb%bcGYBZPe_EBEGAPiGYFmFHGA@CRTILKEOHPiGYI>Pi_ERiG�XEG�IY@CILKEG�NzG>_jPDYf�OmBZP~UGY�aRTGYR;XM@CBjD;BE^CPSRTG�@CRiILKjOHPSG>I>Pi_ERiGntE��F$DYfh@C�aOQPJG>BEDi_EOQPSGAXEGAXpUG>PSG>RibcOmBEG>RJFmG>D;IYRTOHP\�G>RiG>D;_jPSOHFmOmDVUGYDpNz^a_jRDTPi^~IL¸nGYRkFmG>D�XE^aBjB}UGYG>D�XM@CBED�FHG|I\@nILKEG8G>P�o�Fm@&PL@nOmFmFHGkXE_lI\@CILKEG+Byf¿UGxPL@CBZPkNM@CD�OmBj�MBjOmG%ordV_jGYFmFHG2GYD�PF�@kNW^aFmOQPSOmd]_EGAXjG�bcOmDiG2�@r´T^a_ER�XEG�I>G�I\@nILKEGCt e0G>D�DT^a_ERTIYGYD�XEG�XE^CBEBpUGYG>D&UG>PS@CBZP�PiRY�G>D�KpUGxP~UGYRT^a�E�G>BEGYDrGxPRVUG>NM@CR�PSOmG>DY[EBj^a_EDeBEG�Nz^C_j`a^aBjD�NE@CD;BE^a_ED�@CNjNE_j{aG>ReDi_EReXEG>D�b�UGYIY@CBEOHDibcGYD;XEGARVUGYNEFHOmI\@¡PSOm^CB2XEG�NM@C�aG>D^a_2XyfhOHXEGYBZPSOQ�v@CBZPSDoA�FmG>D}DT^a_ERiI>GYD;BEG�XEOHwz_EDS@nB]P}NM@CD}Pi^a_¡´T^a_jRiD}FHGY_ERpNz^CFmOHPiOmd]_EGeOmBZPiGYRiBjGrXEGrD�PS^VIL¸n@n�aG D t±�^C_EDeBE^a_EDe�M@CDT^aBEDeDiG>_EFmG>b%G>BZPeDi_EReFmG>D;RVUG>Nz^aBjDiGYD�XEG>D�DT^a_ERTIYGYD��@�XEGYDeRTGYd]_$sG>PiGYD�XpUG¿´ �@kNW^aDVUG>GCtv§�^C_ERIYG>F�@j[]BE^C_ED}BE^C_EDJ@CNjNE_j{a^CBEDJDi_jR}F�@�DVUG>b|@nB]PiOmd]_EG�XEGYDJRTGYd]_$sGxPSGYDA® ��XM@CFmORYab6»2T�� �/3�3 H ³ tV±�^a_jDp`aG>RiRT^aBEDXM@CBjDJIYGrILKE@CNEOHPiRiGrI>^abcb%G>B]PpF�@�DVUGYb%@CBZPSOHd]_EG�XEG>D;RiG>dV_$sG>PSG>D;GYD�P;_jPSOHFmOHDVUGYG�NW^a_ER}XpUG>PSG>RibcOmBEG>R}d]_EG>FmFmG>DDi^CB]P�FHGYD;XE^aBjB}UGYG>D�XpUG�´ �@cD�PS^VIL¸=UGYGYD�XM@CBjD�FHGAI\@CILKjGC[MGYB8PSG>BM@CBZP�IY^abcNjPiG�DTNpUGYI>O�@CFHGYbcGYBZPeXEG>D�Xj^aBEBpUG>GYDDiG>b%O«o�D�PSRi_jI>PS_jRVUGYG>DYtnu=Bj�MB$[ BE^a_jD�`aG>RiRT^aBED�I>^abcb%G>B]P¥OHB]P~UGY�aRTGYR0IYGpI\@CILKjG}XM@CBjD�FHGqIY@CFmI>_EF]XEGYD¥bc^~X$�G>FmG>DXEG�IY^�s_~PedV_jG�Bj^a_ED�@-`C^aBEDeXpUGx�MBEO0XM@CBEDeFHGAILKM@CNEOQPSRiG�NERVUGYIWUGYXEG>B]PYt
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±�^a_jD|NERVUGYDiG>BZPS^aBED%PS^a_jPcX$fh@C�W^aRiX _EB'@nNzG>Rn�IY_ Di_ER%FmG>DcIY@CILKEG>D2XM@CBEDcFmG>D|@nRiILKEOQPSGYIxPS_ERTGYD%XEGblUGYXEOm@nPSOH^aB�XM@CBEDcF�@!DTGYI>PiOm^aB%Hjt ¤ t6±�^C_ED%XpUG>`aG>Fm^aNjNz^aBjD|GYBjDi_EOQPSG8_EB'@nNzG>Rn�IY_ Di_ERcFmG+D�PS^VIL¸¡@C�aG¢XEGXE^aBjB}UGYG>D}�µ�e!XM@nBED}Fm@�DTGYI>PiOm^aBtHjt ¦ t~±�^a_EDpb%^aBZPiRi^aBEDqXM@CBjD}F�@�DiG>I>PiOm^aB�H~t B�IY^abcb%G>BZP}_jPiOmFHOmDiG>R=_EBGYBZPiRiGYN¥s^CPeXEGrXE^CBEBpUGYG>D;�µ�e�IY^abcbcG�I\@nILKEGCtM±�^a_ED;XpUG>IYRTOH`a^CBED;F�@��aGYD�PSOm^CB+X$fh_jB2PSGYFzI\@CILKjG�@n_2DiG>OmBX$f�_EBEG�@CRiILKjOHPSG>I>Pi_ERiG�XEG�blUG>XEO�@¡PSOm^CB2XM@CBEDeFm@kDTGYIxPSOm^CB�Hjt HjtM±�^a_ED�OmBEXjOmd]_E^aBED;I>^abcb%G>B]PeOHBZP~UGY�CRiGYReFHGI\@nILKEG�@n_¢bc^VX��GYFHGAXEG�IY^�s_jP;XE@CBED�F�@�DiG>I>PiOm^aB|HjtGI~tMu4P�GYBj�MB¢BE^a_jD�I>^aBEI>Fm_E^aBjD�DTGYIxPSOm^CB Hjt � t
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?A@CBEDq_EBEG�@CRiILKEOQPSG>I>PS_jRiG�IYFmOHGYBZP �¡DiGYR�`aG>_ERY[~X6s_|@C_%IY^�s_jPqXEG�IY^abcb�_EBjOmI\@¡PSOm^CB$[COHFMNzG>_jPJD>f£@\`6UGYRTGYR_jPiOmFmG�XEG�D>fhOHBZPSGYRTRi^a�CGYR DT_ER F�@ RVUGY_~PSOmFHOmDi@C�EOmFHOHP~UG XEGYD!RVUGYDT_EFHPS@nPSD XjG�RiG>dV_$sG>PSG>D!NERVUG>IWUG>XEGYbcb%G>BZP�Gx�]oNERTOmblUGYGYD>t
·~O$@n_|BEOQ`aG\@n_+XEGYDJDT^a_ERTIYGYD;G>FmFHGYD�o�b&sG>b%G>DY[ZOHFWG>DTPJ� RVUGYd]_EG>B]Ped]_$f�OmFv{%@COHPp_EBEG�^aNjPSOHb%OHDS@nPiOm^aBkXEG>DGYBZPiRVUGYG>D �nDT^aRTPiOmG>D=XEOmDTdV_jGJ�M@CDVUGYG;Di_jR4_EB�I\@nILKEGJXEG>D=�EFm^VIYD�XEOmDTdV_jGYD4^a_�NE@C�aGYD�� RVUGYd]_EG>b%bcGYBZP6@nIYIWUG>XpUGYD>[IYG>F�@�BEG�NWGY_jPeD>fhGxwyG>I>Pi_EGYR�XEGAIYGxPiPiG�b%@CBEOg�GYRTGA@C_8BEOH`CG\@C_8XE_8I>^ab%NW^aDi@CBZPeXEGAblUG>XEO�@¡PSOm^CB$tj?A@nBED;FmG>D@CRTILKEOHPiGYI>Pi_ERiG>DeIYFmOHGYBZP �¡DiGYR�`aG>_EReDTPL@nBEXM@CRTXEDY[MF�fh_EBjOHP~UG�XEGAPSRS@nBEDT� G>RTPeGYBZPiRiG�FmG>D;DiGYR�`aG>_ERiD�G>PeFmG>D;IYFHOmGYBZPiDDi^CB]P�FmG>D^Sj»P
�YKg�^a_�FHGYD~b`/S�TjYKgxtz?A@nBED�_EBjG�@CRTILKEOHPiGYI>Pi_ERiG��µ�e=[WOmF�DYfh@C�aOQP�XjG�� RS@n�ab%G>BZPSD�Aµ�e=[zI>Gd]_EO�BpUG>IYGYDTDiOQPSG�XEG�X}UG>�MBjOmReXEGYD�DTPiRS@nP~UGY�aOHGYD;XEG��aG>DTPiOm^aB8XEG�I\@nILKEG�Bj^a_j`aG>FmFHGYDYt
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e�GYDJblUGYIY@CBEOmDTb%G>D��@��M@CDiG�XEG�_i»�_KxkY V�Y=Sj»P
�YKgrDi^aBZP}F�@CRT�aGYbcGYBZPp_jPSOHFmOmDVUGYDqXM@CBED}FmGYD}·E¼�½J?�[VOmFmDNERTGYBEBEG>BZP�NW^a_ER}K]{VNW^CPSK$�GYDiG�d]_EGAILKM@ndV_jG�RTGYd]_$sGxPSG�Nz^CDVUGYG�@n_¢I>FmOHGYBZPJNWGY_jP�sGxPSRTGrPSRS@nOHP~UG>G�FH^~IY@CFmG>b%G>B]PG>P�XpUG>IY^abcNW^aDVUG>G�@C_¢BEOQ`aG\@n_&RTGYd]_$sG>PiG�DT_EReXEGYD�NM@C�aG>D�OHBEXEOQ`~OHXE_EG>FmFmG>DYtj?rGAIYG>PTPSG���@z�IY^CB$[MDiO0_EBEG�NM@n�aGXEG>b|@CBjX}UGYG%B$fhG>DTP�NM@CD�NERVUG>DiGYBZPiG2XM@CBED�FmGcI\@CILKjG|IYFHOmG>B]PY[�_EBEG%RiGYd]_$sGxPSG2DT_ER�F�@8NM@C�aGcIY^abcNEFg�G>PSGcGYD�PGYBZ`C^ {=UG>G�@C_¢DiG>RT`aG>_ERYt
¶�BEGePSG>FmFHG;blUGxPSKE^VXEGeB$f�GYDTPpNM@CDq@CNjNERi^aNjRiOxUG>G��@�_EBcDT{VD�P\�GYbcG�XjGe�\UG>XpUGYRi@nPSOH^aBcXEGeXE^aBEBpUG>GYDpDiGYbcOQoDTPiRi_EIxPS_ERVUGYG>DYt6u=B�G>wzG>P�Xj_���@COHP�XEG2Fm@�DTPiRi_EIxPS_ERTG+XEG2�aRi@CNEKEG2XjGYD�XE^CBEBpUGYG>D�DiG>b%O«o�DTPiRi_EIxPS_ERVUGYG>DY[4FHGXpUG>IY^a_ENE@C�aG�NEKZ{~DTOmd]_EG�XEG�F�@�DTPiRi_EIxPS_ERTG�NWGY_~P�DTG���@nOmRiG�XEG�b�_EFHPiOmNEFHG���@z�I>^aBEDeDi_EReFHGYDeNM@C�aG>DeXEOmDTdV_jGYDXE_�DiG>RT`CGY_ER�G>P�BEG�NE@CDcsG>PSRTGk@CNENERT^aNERTOxUGYG�G>P�NERVUGYXEOHI>PSOH�EFmG�NM@CRrFHG�IYFmOHGYBZP\ty?rG�NEFH_EDY[$FHGYDAXE^VIY_jb%G>B]PiD�µ|e DYfh@CNENE_~{Z@CBZP�NM@CRAGx�~G>b%NEFHG�Di_ER�XEG>D�DiGYR�`aG>_ERiD��	G>�$[�BEGkDi^aBZP�Di^C_j`aG>B]P�OmBZPiGYRiRT^a�aGY@C�EFmG>Drd]_EGXEG;��@z�I>^aBkFmOmbcOHP~UGYG{A�bc^CPTo�IYFHG>� D [CGxP6XE^aBEIeFHGJPSRS@nBEDT� G>RTP6NM@CR=NE@C�aGeGYD�PpOHb%NW^aDTDiOm�jFmGCtnu=Bj�MB$[ZFm@rXEOH`CGYRTDiOHP~UGXEG>D�^aRi�a@CBEOmDi@nPSOH^aBED�XEGYD�XEOHw�UGYRTGYBZPSG>D�Di^a_jRiIYG>D�BEG|RTGYBEX�NE@CD�KE^abc^a�E�G>BEG|Fm@¢��@z�I>^aB�X$f�^aRT�Z@CBEOHDiGYR�FmG>DNM@C�CGYDYt
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?A@CBEDe_EB¢blUG>I\@CBjOmDibcGrXEG�IY@CILKEG�NM@CR;PS_ENjFmGC[jFmGAI\@nILKEG�G>DTP�b%@COmBZPSG>B]_¢DT^a_EDe� ^aRibcGrXEGAPi_ENEFmG>DOmBjXEOH`VOmXj_EGYFHDY[jNWGYRTb%GxPiPS@CBZP�_jB¢NjFm_EDeKM@C_~P�BjOH`aGY@C_8XEG #MGx�~Om�jOmFmOQP~UG�dV_jG�FHGAI\@CILKjG�NM@nR�NE@C�aGCt
·~_ER8FmG��	G>�$[;FmG!IY@CILKEG�XEG!PS_ENjFmGYD+G>DTP8��@COHDS@C�EFHG I\@nR+FmGYD+Xj^~I>_Eb%G>BZPSD �}G>� NWGY_j`CGYBZP	sG>PSRTGRVUGx�-UGYRTGYBEIWUGYD8G>P2@CIYIWUGYXpUG>D¢NE@CR|FHGY_ER|¶�¬^e A ��UMº � c0v7s �rYKg/c0`�v-_KY ��c/_i»2bnc0v D tp?A@CBED|_jB S�vKc.[ �lInfhG>DTP@COHBEDiO$d]_EG�_EB¢I\@CILKjG�XjGYD�NM@C�aG>D �pGY�&RVUG>IYGYbcbcGYBZP�@CIYIWUGYXpUG>GYD�DT^aBZP�IY^aBEDTGYR�`6UG>DYt
µ�@COHDY[�OmF�GYDTP�Di^C_j`aG>B]P�XEO �cI>OmFmG�XjGk��@nOmRiG�_jBEG%RTGYd]_$sGxPSG��@+Fm@8DT^a_ERTIYGcGYB	FH_EO4NERVUGYI>OmDS@nB]P�d]_EGYFHDDi^CB]P�FHGYD�Pi_ENEFHGYDrd]_EO4G �~OmDTPiGYBZP�XpUG�´ �@8XE@CBEDrFHG�I\@CILKjG�G>P�XE^aBjI�XEG�RVUG>XE_EOHRiG�Fm@%PL@COHFmFHG�XEG�F�@|RVUGYNW^aBEDiGnt?rG�Fm@%b&sGYbcG���@z�I>^aB$[WFmG>D�IYFHOmG>B]PiD�NWGY_j`CGYBZP�XEO��%I>OmFHGYbcGYBZP�XpUG>PSG>I>PiGYRrDTO�FmG>_ER�IY@CILKEG�FH^~IY@CF0IY^abcNW^aRTPiG_EBEG|RVUGYNW^aBEDTG+IY^abcNEFg�G>PSG!�@ F�@¢RiG>dV_$sG>PSGnt=?r_�I>^a_EN$[�FmGYD�IYFmOHGYBZPSD�Di^aBZP�� ^CRiIWUG>D�X$f�Om�aBj^aRiG>R�FmG>D�Pi_ENEFmG>DXM@CBjDpFHG�IY@CILKEG�GYB|GxwyG>I>Pi_M@CBZPJFHGY_ER6RiG>d]_�sG>PiGCt � G�d]_EOz@�NW^a_ER6I>^aBEDVUG>d]_EGYBEI>GAd]_EG�FH^aRiDTd]_EG�FHGYDqIYFHOmGYBZPiDRiGV�IY^aOQ`aG>B]P�FmG>D;RVUG>Nz^aBjDiGYD>[vOmFmD}XE^aOH`CGYBZP�GYBEDT_EOHPiG�XpUG>PSG>I>PiGYR�FmGYD;Xj_ENEFmOHI\@nPS@�@\`aGYI�FmG>_ER;NERT^aNERiG�IY@CILKEGCt
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§�^a_jR�NM@nFmFmOHGYRA@n_~��OmBEI>^aBZ`6UGYBEOHGYBZPSD�XEGYD�I\@CILKjGYD�NE@CR�NM@C�aGcG>P�NM@CR�PS_jNEFmGkXM@CBjD�FHGcIY@CD�X$f�_EBEGblUGYXEOm@nPSOH^aBrKpUGxP~UGYRT^a�E�G>BEGpXjGpXE^CBEBpUGYG>D�DTGYbcOQo�DTPSRT_EI>Pi_ERVUG>GYD>[¡FHGYD�IY@CILKEGYD�DVUG>b|@CBZPiOmd]_EGYD0^aBZP�UG>P~UGqNjRi^aNW^aDVUG>D® ?A@CRtYab�»2T�� �/323 H ³ t�?A@nBED�F�f£@nNENERi^VILKEGcXEG!®��AGYFHFmGYR�GxP�½J@nDi_ �/323 H ³ [0FmGYD�RiG>dV_$sG>PSG>D�Di^CB]P�Gx�6UGYI>_jP~UG>GYDDi_jRpFHG�DTGYR�`aGY_jR}G>Pp_jPiOmFmOHDVUG>GYD=NW^a_ER6ILKM@CRT�aGYRqFmGeI\@nILKEG�I>FmOmG>BZP\t&e0@�XjGYDiI>RiOHNjPSOH^aB%XjGYDqNERVUG>XEOmIY@nPSDq_jPSOHFmOHDVUGYDGYD�P;DTPi^~IL¸4UG>G�@C_2BEOQ`aG\@n_+XE_2IYFHOmG>B]P}G>PJ@C_2BEOQ`aG\@n_+XE_2DiG>RT`CGY_ER>t���OmBjDiOg[]NW^a_ERp_EBEGrBE^C_j`aG>FmFmG�RiG>dV_$sG>PSGn[_EB2I>FmOHGYBZP}G �j@Cb%OHBEGYRi@�D>fhOHFWNWGY_~PJFgf�Gx�6UG>IY_jPiGYRJFH^~IY@CFmG>b%G>B]PY[ZG>P}XM@CBEDpFmG�I\@CDJI>^aBZPSRi@COmRTGC[]GYBZ`aG>RiRi@�PS^a_jPiG^a_!_EBjG�NM@CR�PSOmG�XEG�Fm@|RiG>dV_$sG>PSGk@n_!DiGYR�`aG>_ER�Nz^a_jR�Gx�6UG>IY_jPiOm^aB$[yNE_EOmD�b%GxPiPiRS@|DT^aB!I\@CILKjG��@�´T^a_ERYt�e�GI\@nILKEG%NW^a_j`n@CBZP�@\`a^COmRADiG>D�NERi^aNjRiGYD�OHBEXEGx�!G>P�ILKEG>b%OHBED�X$f£@nIYIC�G>D�@n�MB�XEG���@CIYOHFmOHPiGYR�FmG>DAGx�qUGYI>_jPSOH^aBEDXEG�RiG>dV_$sG>PSG>D}FH^~IY@CFmG>DYtEe=f�_EBEOHP~UG�XjG�PiRS@CBED�� GYR�PpG>DTPpOmI>OM_EBEG�RVUGY�COm^aBcDVUG>b|@CBZPiOmd]_EGCt�e�^aRTDid]_$f�_EBEG�RTGYd]_$sGxPSGGYD�P�Nz^aDVUGYG+�@�_EB&I>FmOHGYBZP�@\`aGYI�_EB¢I\@CILKjG�DVUGYb%@CBZPSOmd]_EGn[MF�@�RTGYd]_$sG>PiG�G>DTP�XEOQ`~OHDVUG>G�G>B&XjGY_~�¢NM@nRTPSOHGYDA�
� t�¶�BEG�RTGYd]_$sG>PiG Fm^VI\@nFmG8d]_EO�RVUGYI>_EN$�GYRTG F�@�NM@CR�PSOHG&XEG>D|RVUGYNW^aBEDiG>D2XEOHDiNW^aBEOm�jFmGYDkXM@nBED|FHG&IY@CILKEGFH^~IY@CFgt
� t�¶�BEGJRiG>d]_�sG>PiG�I>^abcNEFxUG>b%G>B]PS@COmRTGpNWGYRTb%GxPiPS@CBZP4XEG;RVUGYIY_jN}UGYRTGYR=FmG>D4XE^aBjB}UGYG>D=b|@CBjdV_E@CBZPSGYD=DT_ER4FHGDTGYRT`CGY_ER>t$·VO�F�@�RiG>dV_$sG>PSG�IY^Cb%NEFxUGYbcGYBZPL@nOmRiGAG>DTP�BE^aB¢B]_EFmFHGC[EG>FmFHGAGYDTP�GYBZ`C^ {=UG>G�`aG>RiD�FmGADiG>RT`CGY_ERGxP�{2GYDTP�G �qUG>IY_jP~UGYGnt
e=f£@CR�PSOHIYFmGkXEG�® � KEOmXEFH^-`~DT¸]OmO Yabr»2T�� �/3�3�3n³ NjRVUGYDTGYBZPSG|FmGYD�XEOQw�UG>RiG>B]PiD�IY@CD�NW^aDTDiOm�jFmGYD�GYBZPiRiG|_jBEGRiG>d]_�sG>PiGc_~PSOmFHOmDi@nPSG>_ER�� G>PAXjGYDARVUG>�aOm^CBEDrXE_!IY@CILKEGCt�e0@%�E�a_ERiGfH~t � OHFmFH_EDTPiRiG�I>GYDAIY@CDYt e0G>DAI\@CDADT^aBZPFmG>D;Di_EOQ`n@CBZPSD��

� twTmX-]Y)i)`Vº ¹¡»2TjYaU _KYc��FmG�I\@CILKEG�I>^aBZPSOHGYBZPA_EBEG�RVUGY�COm^aB ��XE^CB]PrF�@%� ^aRTb�_EFHG�G>DTP UGYd]_EOQ`n@CFmG>B]PiG¢�@2Fm@RTGYd]_$sG>PiG � Q
� twTmX ºlU _aT `Egxºdc0UCV�YfTQ»�v-Ymi)` yYabnY8� FmGkI\@CILKjG%I>^aBZPSOmG>BZP�_jBEG%^C_ NEFH_EDiOHGY_ERTD�RVUGY�COm^aBEDAI>^aBZPSG>BM@CBZP�Fm@RTGYd]_$sG>PiG � Q
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R=A

Q=A

Q=A

R1=A AND J

R2=A AND N

R1=A
R2=JR

Q=A AND J

R=1 AND N

Q=A AND J

R=A

Q=J

(2)(1)

(3)
(4)

(5)

� ��� � Hjt � 	 e�GYD�XEOQw�UG>RiGYBZPiD�IY@CDeNz^CDiDiOH�EFmG>D;Nz^C_ERe_EB&IY@CILKEG

¤ twTmX ºlU _aT `Egxºdc0U V�YKg�vR]Y 
Cºdc0U"g¢�¨FHG%IY@CILKEG%IY^aBZPSOHGYBZP�XjGYD�RVUGY�aOH^aBED�XE_�IY@CILKEG%XE^aBZP�FHGYD�� ^aRib�_EFmG>DDT^aBZP�I>^aBZPSG>BV_jGYD�XE@CBEDeF�@�� ^aRTb�_EFmG�XEG�F�@�RiG>d]_�sG>PiGRQ
¦ twTmX ºlUkbnYav-g/YK_ab�ºdc0U��¢OmFz{8@�OmBZPSG>RiDiG>I>PiOm^aB¢GYBZPSRTG�FmGYDeRVUGY�aOH^aBED;XE_¢I\@CILKjG�GxPeF�@�RiG>dV_$sG>PSGNQ
B~twTQ»tVCºjg � c0U _ab�ºdc0U��¢FmG>D�RVUGY�aOH^aBED;XE_¢I\@nILKEG�GxPeF�@�RiG>d]_�sG>PiG�DT^aBZP�XjOmD ´T^COmBZPSG>DYt
� GYD�I\@CDeDTG�PiRS@COQPSG>B]PeI>^abcb%GANERVUGYDTGYBZP~UG>D�XM@CBjD�FHGrPL@C�jFmG\@n_¢DT_EOH`n@CBZP��

A �/D A �2D A ¤ED A ¦ D A B D
�M^aRTb�_EFmG ��� � ��� � � � � � � � �

� � �2�� � �
� � 2��

�¥RS@COQP~UG � � � � � � � � � A	�
�
� � D �¬eGYD�PSG � � � � �

�
� �

� � �
� H � �¬+UGY�aOH^aB�Xj_IY@CILKEG NM@CD XEGILKM@CBj�aGxobcGYBZP

NM@CD XEGILKM@CBj�aGxobcGYBZP
@ ´T^a_jPiGYR ��@ � �

BE^a_j`CGYFHFmGRVUG>�aOm^aB
� � �

� H �

BE^C_j`aG>FmFmGRVUGY�aOH^aB��

e�GYDeIY^aFH^aBEBEG>DeRiGYNjRVUGYDTGYBZPSG>BZPrFmG>D;I\@CD;NW^aDTDiOm�jFmGYD;XjG�RTGYI>^a_j`VRiG>b%G>B]P�GYBZPiRiG�_EBEG�RiG>d]_�sG>PiG�_jPiOmFHOQoDS@¡PSGY_jRAG>P�_EBEGkRVUGY�aOH^aB!XE_�I\@CILKjG%@nOmBEDTO�d]_EGkBE^a_EDAF�f£@\`C^aBED!UGYB]_EblUGYRVUG�NERVUG>IWUGYXjGYbcb%G>B]PYt�e�GYD�FmOH�aBEGYDPSRi@COHPiGYBZPeGYBjDi_EOQPSG�XEGk�
� t � c0v7s `�TjYk��Fm@�X}UG>�MBjOHPSOH^aB+XE_¢I\@CDeXEG���@z�I>^aB+� ^aRibcGYFHFmGRQ
� twbvT»Cºlbk]Yk�¢IYG�d]_EO�NzG>_jP�sG>PiRiGAPSRi@COHP~UGrNM@CReFmGAIY@CILKEGRQ
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¤ twv-YKgabnYc�&I>G�d]_EO0B$f�GYD�P�NM@CD;PSRi@COHP~UGANM@CR;FmGAIY@CILKEG�G>P�d]_EO�RiG>DTPiG8�@�PSRi@COHPiGYRqQ
¦ twvR]Y 
Cºdc0U V2` _i»�_KxkYk�¢FmGYDeILKM@nBE�aGYbcGYBZPiDk�@k@CNENW^aR�PSGYR��@kF�@�RVUGY�aOH^aB8XE_¢I\@CILKEG�I>^aBEIYG>RiBpUG>GCt
?A@CBEDqFmG>DpIY@CDoA �#D G>P A ��D [VFHGYDqRVUG>Di_EFQPL@nPiDpXEG�F�@ARiG>d]_�sG>PiGr_jPSOHFmOHDS@nPiGY_ER=DT^aBZPJGYBZPiOg�GYRTGYbcGYBZPpIY^aBZPSG oB]_ED}XE@CBED}FHGeI\@CILKEGn[~OHFMB$f {|@�RiOHGYBcX$f£@n_jPSRTGk�@�PSRS@nOHPSG>R6G>PpFmG�I\@CILKEG�B$f�GYDTP}NM@CDqb%^VXEOQ�JUGCt&e�GYDqRVUG>Di_EFQPL@nPiDNWGY_j`CGYBZP¢sG>PiRiG|RTG>Pi^a_ERiBpUGYD�PiGYFmD�d]_EGYFHD�XM@CBjD�FmGcI\@CDtA �#D [�_jBEG|DT^a_ED�o�NM@CR�PSOmG%XM@CBED�FmG%I\@CDtA ��D t�?A@CBjDFmG�I\@CD?A ¤ED [zFHG�IY@CILKEG�I>^aBZPSOmG>BZPA_EBEG�^C_ NEFm_jDiOmG>_ERiD�RVUG>�aOm^aBjD�IY^CB]PiGYBM@nB]PrF�@%RTGYd]_$sGxPSG �kty¶�BEG�NM@CR�PSOHGXEG>D�RVUG>Nz^CBEDiG>D�GYD�PrXE^CBEBpUGYG�NM@CR�Fgf�_EBEOH^aB&XjGYD�RVUGYDT_EFHPS@nPSD�XE_�IY@CILKEG�XEG�I>G>PiPiG�RVUGY�aOH^aB$[MFgfh@C_jPiRiG�NM@CR�PSOHGIY^Cb%NEFxUGYbcGYBZPL@nOmRiG�XE^aOQP�sGxPSRiG�PSRS@nOHP~UG>G�KE^CRiDrXE_!IY@CILKEGnt	e�G�I\@CILKjG�GYDTP�G>BEDi_jOHPSG�RVUG\@nI>PS_E@CFmOHDVUG�@\`CGYIkFmG>DBE^a_~`aG\@n_~� RVUG>Di_EFQPL@nPiDYt6?A@CBEDkFHG2I\@CD�A ¦ D OmFp{�@�OHB]PiGYRTDiGYIxPSOH^aBlGYBZPSRTG&FHGYD�RVUG>�aOm^CBED�XE_ I\@CILKEG¢G>PcFm@RiG>d]_�sG>PiGCt¥^aB�BEG%RVUGYI>_EN$�GYRTG%Xj^aBEIkXEGYNj_EOmD�FmG�IY@CILKEGcdV_yfh_EBjG%NM@nRTPSOHG�XEGcFgf�_EBEOm^CB!XEGYD�RVUG>�aOm^aBjDAG>P�^aBPSRi@COHPiGAGx�VP~UG>RiOHGY_ERTGYbcGYBZPrFm@kNE@CRTPiOmG�IY^abcNEFxUGYbcGYBZPL@COHRiGntM¶�BEG�BE^a_~`aGYFHFmG�RVUG>�aOm^CB&DTGYRS@cGYBEDT_EOHPiG�@-´T^a_jP~UG>G@C_%I\@CILKEGntEu=Bj�MBy[~DTORA I\@CD B D FHGYDqRVUG>�aOm^aBjDpXE_|I\@CILKEG�G>PpF�@�RiGYd]_$sGxPSGrDT^aBZPJXEOHD ´T^aOHBZPSGYDqF�@�RiG>dV_$sG>PSG�XE^aOHPsG>PiRiG�NW^aDVUG>G�PiGYFHFmGAd]_EGYFHFmG|�@�Fgfh@CXM@nNjPL@nPiGY_ER;GxP�FmGAI\@nILKEG�G>DTP�RiG>b%NjFmO$@\`CGYI�IYG>PTPSG�BE^a_j`CGYFHFmGARVUG>�aOm^CB$t
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e0@%NW^aFmOQPSOmd]_EGAXjG�Ri^nPL@nPiOm^aB¢XEGYD�XE^aBEBpUGYGYD�IY^aBjDiGYR�`6UGYGYDAXE@CBED�FHG�IY@CILKEG�`C@nRiOmG�Di_jOH`n@CBZP�FHG�P�{VNWGXEG�I\@nILKEGCtW¼AFm^a�E@CFmG>b%G>B]PY[~Bj^a_EDeRiGxPSOmG>BEXERT^aBEDed]_EG�FmGYDJP�{VNWGYDeXEG�IYRTOHP\�GYRiG>D;IY^aBjIYGYRTBM@CBZP�FmGYD;Xj^aBEBpUG>GYD�@�IY^aBjDiGYR�`aG>R�GYB¢NERTOm^aRTOHP~UG�Di^aBZP��
� t^e�G�NEFm_jDJ� RVUGYd]_EG>b%bcGYBZP�_jPiOmFmOHDVUGnt
� t^e�G�NEFm_jD;RVUGYI>GYbcb%G>BZP�_~PSOmFHOmDVUGCt
¤ t^e�G�NEFm_jD;�}UGYBpUGx�Md]_EGCt
e�GYD}IY@CD �ª G>P��ª DT^aBZP}_~PSOmFHOmDVUGYD=��UG>B}UGYRi@CFmG>b%G>B]PpXM@CBjDpFHGYD6I\@CILKjGYDJNM@nRqNE@C�aG�^a_%NE@CRqPi_ENEFHGCt&e�GI\@nDl¤ª GYDTPJ_jPSOHFmOmDVUG�XE@CBEDJFHG�I\@nILKEGADVUG>b|@CBZPiOmd]_EG��~^aB+DiGr�E@CDiGADT_ERJFmG>DJBE^CPiOm^aBjD}XEG � Di_jNzG>R�o�RTGYd]_$sGxPSG

� A _EBEG;RTGYd]_$sG>PiG�d]_EOjGYBE�aFH^a�WGJFmG;NEFH_ED4XEGeRTGYd]_$sG>PiGYDqNz^CDiDiOH�EFmG D NW^a_ER4XpUGxPSG>RibcOmBEG>R=F�@�RTGYd]_$sG>PiG�Fm@rNEFm_jD�pUG>B}UG>�Md]_EGnt

�������X� "$# %���%'&)+� )

��F=Gx�~OmD�PSG�XEGkXEOQw�UG>RiG>B]PiGYD�Di^CRTPSG>D�XEGkI\@CILKEG>D%�yXEGYD�I\@nILKEGYD�XEGkRVUG>NEFmOHI\@nPiOm^aB XjGcXj^aBEBpUG>GYDY[�XjGYDI\@nILKEGYD|�@|�E@CDiG�XyfhOHXEGYBZPSOQ�v@CBZPSD�XEG�XE^aBjB}UGYG>DAG>PrXjGYDAI\@nILKEGYDADVUGYb%@CBZPSOmd]_EG>DYt � GYDAXEG>RiBEOHGYRiD�Di^aBZPrXjGYDI\@nILKEGYD � OHB]PiGYFHFmOm�CGYBZPSD �¥[4Nj_EOmDTdV_yfhOHFmD�Gx�~NEFH^aOHPiGYBZPkF�@!DVUGYb%@CBZPSOmd]_EG8XEG>DkRiGYd]_$sGxPSG>D%NERVUGYIWUGYXEG>b%bcGYBZP� ^aRTb�_EFxUG>GYD6@n�EB%X$f�UG>`n@CFH_EGYR6DTOM_EBEG�RiGYd]_$sGxPSG�XE^aOQP�sG>PSRTGeGYBZPSOg�GYRiG>b%G>BZP\[]NM@CR�PSOmG>FmFHGYbcGYBZP=^a_kNM@CDqXE_kPS^a_~PsG>PiRiG�GYBZ`a^-{6UGYGADT_ER}FHG�RVUGYDiGY@C_$t~?A@CBEDqIYG�XE^ab%@COmBEGeG>BEIY^aRTGC[VDiOW�zGY@C_EI>^a_EN2XEG�PSRi@-`n@C_V�|DT_ER}FHGYDqI\@CILKjGYDXM@CBjDc_jBEG8@CRiILKjOHPSG>I>Pi_ERiG8XEG+blUGYXEOm@nPSOH^aB�^aBZP�UGxP~UG8RVUGY@CFmOHDVUGYD>[�NWGY_ DiG8Di^CB]PkOHBZP~UGYRTGYDTDVUG&@C_~��Xj^aBEBpUG>GYDDiG>b%O«o�D�PSRi_jI>PS_jRVUGYG>DYt
XE^aBEBpUGYG�XM@nBED�IY@CILKEG�blUGYbc^aOmRTG , XE^aBEBpUG>G�Di_jR�I\@nILKEG�XEOHDid]_EG �(XE^aBEBpUGYG�DT_ER�IY@CILKEG�DT^a_ERTIYGXEOHDTPL@nB]PiG , XE^aBjB}UGYG�Di_EReXEOHDid]_EG�XEOHDTPL@nB]PYt
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§�^a_jR���UGYRiG>Re_EB&IY@CILKEGn[WOHFy��@C_jPeb�UGYbc^aRTOmDiG>RJXEG>D�Xj^~I>_Eb%G>BZPSDe�µ�e=t � GYI>O�Nz^CDiG�FmGANERT^a�EFg�GYbcGXE_�DTPS^VIL¸¡@C�aGqXEGqXE^~I>_EbcGYBZPSD0�µ�e2G>B�blUGYbc^aOmRTGC[Y`C^aOmRTG6Di_ER¥XEGYD¥XEOHDid]_EGYD�@C_�BjOH`aGY@C_�XE_�blUGYXEOm@nPSG>_ERYt§=Fm_EDTOmG>_ERiDeDi^CFm_jPiOm^aBED}XEG�DTPS^VIL¸¡@C�aG�NEFH_EDe^a_8b%^aOHBED;^aRTOmGYBZP~UGYGYDeXE^VIY_jb%G>B]P�^a_8XE^CBEBpUGYG>D�G �~OmDTPiGYBZP��
	 gabnc/_��C»P
�YwgY»2U"g Vr]Y/_Kc0s{Skc/gxºlb�ºdc0U�YaU  � �  ��OmF0D>f£@C�COHP�XE_ DTPi^~IL¸¡@C�CG�XE_ Xj^~I>_Eb%G>BZPrDi^C_ED� ^aRTb%G|XEG � XE^aBjB}UGYG>D%�ERT_jPSG>D � XM@CBEDk_EB ·E¼�½J? IYFm@CDiDTOmd]_EG8^a_lXM@CBEDk_EB DT{VD�P\�GYbcG¢XEG�MILKjOmGYR>[ _EB�NWGY_�I>^abcb%GqFmG>D¥�MILKjOmGYRTD 
 ��µ�e+Di_ER¥FmG �}G>�$tC·~O~FHG6DTPS^VIL¸¡@C�aGpG>P�FmGqILKM@CRi�CGYbcGYBZPNWGYRTb%GxPkXEG8RiG>PiRi^a_~`aGYRkOHB]P~UGY�aRi@CFmG>b%G>BZP�FmG+XE^VIY_jb%G>B]PY[4OmF}GYDTPkPiRY�GYDkXEO��cIYOmFHG2XEG2��@COHRiG2XjGYDRTGYd]_$sG>PiGYD�XEGYDTDi_ED>t � G�D�PS^VIL¸n@n�aG�G>DTP�^aRTOmGYBZP~UGAXE^~I>_EbcGYBZP	Q
	 gabnc/_��C»P
�Yrg/c0`&g � c0v7s(Y V^]Y/_Kc0s{Skc/gR]Y/Y vKYaTQ»2b�ºdc0UkU YaTlTjY���OmFMD>f£@n�aOHPpXEGe��@COmRTG�I>^aRiRTGYDTNz^aBjXERiG�IYGYR¿oPS@COmBED0^a_�PS^C_ED�FHGYD¥@nPTPSRiOH�E_jPiD¥Xyfh_EB�XE^VIY_EbcGYBZP¥�µ�e �@eXEGYD¥PL@C�jFmGYD0RTGYF�@¡PSOm^CBEBEGYFHFmG4G �~OmDTPS@CBZPSGnt
e�G�DTPi^~IL¸¡@C�aG�G>DTP�XM@CBEDeI>G�IY@CDe^aRiOHGYBZP~UG�XE^CBEBpUGYG>DqQ
	 gabnc/_��C»P
�YwVZ»2U"g `�U Y pL»0g/YwV�YwV�c0UkU~]Y/YKg c2p � Yab��2OmFWDYfh@C�aOQPJXEGAD�PS^VIL¸CGYR;_jB¢Xj^~I>_Eb%G>BZPJ�µ�eI>^ab%bcGrXEG>D�^C�V´TG>PiD�NWGYRTDiOHDTPL@nB]PiDqQ
	 gabnc/_��C»P
�Yup)v7`�b VZ»2U"g `�U Y~pL»0g/Y~V�Y~V�c0UkUu]Y/YKg UW»2b�º ¹2Yog/Yas�º��dgabv7`�_ab`�vN]Y/Yk�&XM@CBED�IYG�I\@nDY[v_EB·E¼�½J? GYD�PcX}UGYXEOxUG¢@C_lDTPS^VIL¸¡@C�aG8G>Pc@n_~�lRiG>d]_�sG>PiGYD|DT_ER�XEG>D%XE^CBEBpUGYG>D%DTGYbcOQo�DTPSRT_EI>Pi_ERVUG>GYD>t��F0NWGY_jP�DYfh@C�aOHR�DT^aOHPeXyfh_EBjG�Gx�VPiGYBEDTOm^aB Xyfh_EB ·E¼�½J? G �jOHDTPS@CBZP�NM@nR�FHG�I>^aBED�PSRi_jI>PSG>_ER A �¿½;µ?A½ � [ 4 RS@CI>FmG 3 O D [jDT^aOHPeXyfh_EB�·E¼�½J?�GYBZPSOg�GYRiG>b%G>BZP8UG>IYRTOHPeXM@CBjD�I>G>PTPSG�^aNjPSOHd]_EGCt
��`n@CBZP¢XEG�DYf�OmBZPSG>RiRi^C�aGYR8Di_jR¢Fm@�b|@CBjOg�GYRTG!XEG�DTPi^~IL¸nGYR¢XEGYD¢XE^aBEBpUGYGYD&DiG>b%O«o�DTPiRi_EIxPS_ERVUGYG>DY[;OmFIY^CB]`VOHGYBZP�XEG�DS@\`a^aOHReXM@CBEDed]_EGYF0�E_~Pe^aB¢`CGY_jP�FmG>D;DTPi^~IL¸nGYRY[vGxP�d]_EG>F�_jPSOHFmOHDS@nPiOm^aB2^CB¢G>B¢� G>RS@jt ��OmBjDiOg[DiO]FHGpD�PS^VIL¸n@n�aGpByf£@�dV_yfh_EB��E_jP�DiOmbcNEFHGYbcGYBZP0XE^VIY_EbcGYBZPL@nOmRiGn[ _EB�DTOmbcNEFmG=D�PS^VIL¸n@n�aG}XM@nBED�_jB�DT{VD�P\�GYbcGXEGk�MILKEOHGYR�Di_ �cRS@nOHP\[�NE@CR�IY^aBZPSRTGC[¥_EBEGcRiG>dV_$sG>PSG%Di_ER�FmG>DA`C@nFmGY_jRiD�OmBZPSG>RiBEG>D�XEGcIYGcXE^VIY_EbcGYBZP�DiG>RS@OmbcNW^aDiDTOm�EFHG�^a_8PSRY�GYDeIY^�s_jPiGY_~�ztW?rGAb%@CBEOg�G>RiGAOHB]`CGYRTDiGC[vDTO�FmGAXE^VIY_EbcGYBZP�DiG>b%O«o�D�PSRi_jI>PS_jRVUGYG2�@kDTPi^~IL¸nGYRBEGqDiG>RTP�XEG6Di_ENENW^aR�P�d]_$f �@�I>GYRTPS@COmBjGYD¥OmBj� ^aRTb|@¡PSOm^CBEDy�EOHGYB�NERVUG>IYOHDiGYD�Di_ER¥F�@ndV_jGYFmFHG4^aB�Nz^C_ERiRi@�GxwyG>I>PS_jGYRXEG>DqRTGYd]_$sGxPSGYD>[]^aBkNzG>_jP6Gx�VPSRi@COmRTG;IYG>DqOHBj� ^aRTb|@nPiOm^aBjD4@C_kbc^ab%G>BZP=XE_kDTPi^~IL¸¡@C�aGn[aG>PqFHGYD=OmBjDVUGYRTGYR=XM@nBED_EBEG¢PL@C�jFmG¢RiGYFm@nPSOH^aBEBEG>FmFHGCt=?A@CBjD|IYG&I\@CD>[pFHGYD%RiGYd]_$sGxPSG>D2Di_ER%FmG>D|OmB~� ^aRib%@nPSOH^aBED�DTGYRi^CB]P%��@COmDi@C�EFHGYDY[b%@COmD�OmF¥DiGYRi@2OmbcNz^CDiDiOH�EFmG�XEG�RTGYIYRVUGYG>RAFmG�Xj^~I>_Eb%G>BZP�^aRiOH�aOmBM@nFgtM?A@CBjDrFmG�NjRiGYbcOmG>R�IY@CDY[$FHG�D�PS^VIL¸n@n�aGGYD�P�_KYaUkbvR]Y(V�c/_a`�s(YaUkb�AmV�c/_a`�s(YaUkb �m_KYaUkbv ºd_ D GxP�XM@CBjD�FmGcDiG>IY^aBEX _KYaUkbvR]Y(V�c0UkU~]Y/Y�A\VZ»2b�»��m_KYaUkbv ºd_ D® ½}^a_ERTRiG>P �/323�3n³
u=Bj�MB$[~^aB|NWGY_jPq`a^C_EFm^aOHR6RVUGY_jBEOmR6PS^a_jD}IYG>D}^a�]´TGYI>PiOH� DpGYB2NERTOH`VOmFxUGY�aOm@CBZP=NEFH_EDp^C_2b%^COmBED6Fgf�_EB%^a_Fgfh@C_jPiRiGAXEG�I>GYD�@CDiNWGYIxPSDYt
?A@CBEDAFHG�I\@nXERiG�X$f�_EB�I\@nILKEGkNz^a_jRrXEGYD�RTGYd]_$sG>PiGYD�Di_jRAXEGYD�XE^aBjB}UGYG>D�DTGYbcOQo�DTPSRT_EI>Pi_ERVUG>GYDABE^C_EDBEG�BE^a_jD�OHBZP~UGYRTGYDTDiGYRT^aBED�dV_yf£@C_¢DTPi^~IL¸¡@C�CG�_KYaUkbvR]YuV�c0UkU~]Y/Yxt
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¶�B	½ e 4 ½ A�;ºlUW»2v � �$»2vL
�Y � �� YK_ab D GYDTP�_EB�PSGYRTb%GkNERT^-`aGYBE@CBZP�XE_�b%^CBEXEGkXEGYD��M@CDTGYD�XEGXE^aBjB}UGYG>D|G>P%DiOH�aBEOQ�v@CBZPc_EBEG�DVUGYd]_EG>BEIYG Xyfh^VI>PiG>PSD%RiG>NERVUG>DiGYBZPS@CBZP+XEGYDcXE^aBjB}UGYG>DYtJ?rG8I>G&��@COQP\[4InfhG>DTP_EBEG OmB~� ^aRib%@nPSOH^aB BE^CB~o�D�PSRi_jI>PS_jRVUGYGn[�dV_jOcG>DTP�b%@CBEOmNj_EFxUG>G�IY^abcb%G�_jB ^a�]´TG>P ^aNM@Cd]_EGlNW^a_j`n@CBZPRiG>NERVUG>DiG>B]PiGYR�B$fhOHb%NW^aR�PSGrd]_EG>FmFmGAXj^aBEBpUG>GCt
¶�B¢DTPi^~IL¸¡@C�aG�XEG�I>G>PiPiGA��@z�IY^aB8d]_EG�IYG�Di^COHPeXM@CBjD�_jBEG��M@CDiG�XEG�XE^CBEBpUGYG�GYB8PL@nB]Ped]_EG�½ e 4 ½^a_�XM@CBjD�_jB D�{~D�P\�G>b%GkXEG��MILKEOHGYRTDY[0NzG>RibcG>P�XEG�D�PS^VIL¸CG>R�GxP�ILKE@CRi�aG>R�G �cI\@CI>GYbcGYBZP�_EB�XE^~I>_EbcGYBZP�µ|e DS@nBEDeNzG>RTPSGAXyfhOHBj� ^aRib%@nPiOm^aB$tV§�@CReIY^aBZPSRTGC[EOHFyDTGYRS@kXEO��%I>OmFHG�X$fh@CNENEFHOmd]_EG>RJXEGYDeRTGYd]_$sG>PiGYD�Di_EReFm@DTPiRi_EIxPS_ERTGeG>P6FmG>D�`n@CFmG>_ERiD=Xj_cXj^~I>_Eb%G>BZP6DS@CBED=D�PSRT_EI>Pi_ERiG>D}@CBjBEGx�~GYDhA OmBEXEG � D t]·~G>_EFmG;XjGYD=RiG>ILKEGYRTILKEGYDDi_jRpbc^CPSD¿o�I>FmG>� D=I>^0s_jPSG>_EDiG>DpNW^a_ERTRi^aBZP6��UG>BpUGYRi@CFmG>b%G>BZP�sGxPSRiGeGxwyG>I>PS_pUGYGYD��@�F�f£@nOmXEGJXyfhOHBEXEGx�cDTNpUGYI>O�@CFHOmDVUGYDYt
� G>PTPSG�PSGYILKjBEOmd]_EG�XEG�DTPi^~IL¸¡@C�aG�G>DTP�NEFm_~Pns^CP�@CXE@CNjP~UG2�@�_EB¢DTPi^~IL¸¡@C�aGt_KYaUkbvR]YwV�c/_a`�s(YaUkb�t
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·VPS^VIL¸CG>R%_jB XE^VIY_jb%G>B]PkAµ�e XM@CBjDc_jBEG&�E@CDiG8XEG8XE^aBjB}UGYG>D%RTGYF�@¡PSOm^CBEBEGYFHFmG>D�NERVUG>DiG>B]PiG&XjGYDXEO��%I>_EFHP~UGYDqQjGYB8G>wzG>P;Pi^a_jPeX$fh@C�W^aRiX+OHFyDYfh@C�aOQP;XEGANW^a_j`C^aOmRJRTGYNERVUGYDTGYBZPSG>R�Fm@�DTPiRi_EIxPS_ERTG�@nRi�W^aRiG>DiIYG>BZPSGX$f�_EB8XE^VIY_EbcGYBZP;�µ|e	XM@CBED;XjGYD;PL@C�jFmGYD>tE��Fy��@C_~Pe@C_EDTDiO���UG>RiGYR;FHGYD|UG>FxUGYbcGYBZPiD;XEGAXE^aBEBpUGYGYDeGxP�@nPiPiRiOQo�E_jPiD;�µ�e	DT^a_EDe� ^aRibcGYD;Xyf£@nPTPSRTOm�E_jPiD;RiG>F�@nPiOm^aBEBjGYFmD}XEG�XEOHw�UGYRTGYBZPSD;P�{VNzG>DYt
��F={�@¢XEG>_~����@z�IY^CBED�XEG%D�PS^VIL¸CG>R�XEGcb|@nBEOg�G>RiGkOmBZPSG>FmFHOm�aG>B]PiG�_EB XE^~I>_EbcGYBZP�Aµ�e XM@nBED�XjGYDPL@n�EFmG>D;RiGYFm@nPSOH^aBEBEG>FmFHGYDYt
e0@2NERiG>b%Og�GYRiG���@z�IY^aB!G>DTP�@CNjNzG>FxUGYG(sc»aSESWºlU1
 
r]YaU~]Yav ºi)`�Y2®�·~KM@zYab�»2T�� �/3�3�3n³ t�u=FHFmG�I>^aBEDTOmDTPiG��@_jPiOmFmOHDiG>RAXEGYD�PL@C�EFHGYD�NWGYRibcG>PTPL@CBZP�XEGcRiGYNjRVUGYDTGYBZPSG>R�FmG>D�B���_EXED�GxP�FHGYD�FmOm@COmDT^aBED%�@¢Fgfh@COmXEG�XjGcPi_ENEFmG>DXM@CBjD�XjGYDAPL@C�jFmGYD�OHB]PiGYRTBEGYD>t0?rGYD�OmXEG>BZPSOH�M@CBZPSDA_EBEOHd]_EGYD(A 4 �¿? D DT^aBZP�@CDTDi^VIYOxUGYD|�@8ILKM@Cd]_EGlUGYFxUG>b%G>BZPXE_�XE^VIY_jb%G>B]PiDYt=¶�B�PL@C�EFHG\@C_	XEG2FmOHGYBED�NzG>RibcG>P�G>BEDi_jOHPSG+XyfhG>BERiG>�aOmD�PSRiG>R�FmG>D�FmOm@COmDT^aBED�GYBZPSRTG+XEGY_V�UGYFxUGYbcGYBZPSD>[aG>P6_jBkPS@C�EFHG\@C_�XEG;Xj^aBEBpUG>G�G>BERiG>�aOmD�PSRTG;FmGYD�`C@nFmGY_jRiD=XEG>D�UG>FxUG>b%G>B]PiDYt � GJP�{VNWGeXEG;b|@nNENEOmBj�GYD�P=PSRi@CBEDiNE@CRiG>B]PA�@AFgf�_jPiOmFmOHDS@nPiGY_ER¥GYBkNWGYRTb%GxPiPL@nB]P6XyfhG>BERiG>�aOmD�PSRiG>R=B$f�OmbcNz^aR�PSGpdV_jGYFMXE^VIY_EbcGYBZP=Aµ�e=t§�@nR=IY^aBZPSRTGC[aFHGYD4PS@C�EFmG>D�UG>PS@CBZP=IY^VXpUGYG>D6Di^a_ED=_jBk� ^CRib%@nP4OHB]PiGYRTBEG A PS@C�EFmGY@C_�XEG;FHOmGYBjD4G>P6XEG;Xj^aBEBpUG>GYD D [FmG>D;XE^aBEBpUGYGYD�BEG�Di^aBZP�NM@CDeG �jNjFm^aOQPL@C�EFHGYD}PiGYFHFmGYD;d]_EG>FmFHGYDeDS@CBjD�NE@CDiDTGYR�NM@CR;_EB¢b|@nNENEOmBj��OmBZ`aG>RiDiGnt
e0@¢DTGYIY^CBEXEGk��@z�IY^aB�XEGkDTPi^~IL¸nGYR�XEGYD�XE^aBjB}UGYG>D�Aµ�e XM@CBjD�_jB�·E¼�½J?A¬�G>DTP�@CNENWGYFxUGYG�sc»aS��

SWºlU1
+»aSES�T ºd_i»2b�º � tzu=FHFmGAIY^CBEDiOHDTPSG8�@%bcG>PTPSRiG�G>B IY^aRTRiG>DiNW^aBEXM@CBjIYG�XjGYD�NE@CRTPiOmGYD�XEG�XE^VIY_EbcGYBZPSD��µ�eXM@CBjD�XjGYDePL@C�EFHGYD;RTGYF�@¡PSOm^CBEBEGYFHFmG>DJNERVUG>XpUG>�EBEOmG>D�NM@nR;Fgfh@CNENEFHOmI\@¡PSOm^CB$t � GAP�{VNWG�XEG�b%@CNENEOHBE��BpUG>IYGYDTDiOQPSGFgf�_jPiOmFmOHDS@nPiOm^aB8X$f�^a_jPiOmFHD�XEG�bcOmDTG�GYB�I>^aRiRTGYDiNW^aBEXE@CBEIYGkNW^a_ERrILKE@Cd]_EGkBE^a_j`CG\@C_!P�{VNzG�XjG�XE^~I>_EbcGYBZP�@�OmBEDVUGYRTGYRYt
·~O=IYG>D�XjGY_~��PiGYILKEBEOHd]_EGYD�XEGcDTPS^VIL¸¡@C�aGkNWGYRibcG>PTPSG>B]P�XEGk��UG>RiG>R���@nIYOmFHGYbcGYBZPAXEG>D�Xj^aBEBpUG>GYD�XEGDTPiRi_EIxPS_ERTGYDkIY^Cb%NEFHGx�~GYD>[�Fm@�XpUGYD�PSRT_EI>Pi_ERS@nPiOm^aB A RiG>DiN$t4RTGYD�PSRi_jI>PS_jRS@nPiOm^aB D XE_lXE^~I>_EbcGYBZP��µ|e XEG o
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NE_EOHD A RiGYDTN$tz`CGYRTD D _EBEG��M@CDTG�XEG�XE^CBEBpUGYG>DrRiG>F�@nPiOm^aBjBEGYFHFmG�NzG>_jPrD>f£@\`=UGYRTGYRAI>^0s_jPSG>_EDiGnt�µ�@COHD�F�fhG>b%NEFH^aOXEG>D��M@CDTGYD�XjG|XE^aBjB}UGYG>D�RiG>F�@nPiOm^aBEBjGYFmFHGYDANWGY_jP�DYfh@\`6UG>RiG>R�BpUGYI>GYDTDS@COHRiG|I>^abcNjPSGcPSGYB]_�Xj_�BE^ab��jRiGcXEGDT{VD�P\�GYbcGYD�XpUG¿´ �@eOmBjDTPL@nFmFxUG>D�^a_�XEGYD�@CNENEFHOmIY@nPSOH^aBED$XpUG�´ �@�bcOmDTGYD0GYB�NEFm@CIYGn[-G>P¥^aB�NzG>_jP�`C^a_EFH^aOmR$�pUGYBpUGx�MIYOHGYRXEG�F�@�D�PL@C�jOmFmOQP~UGrGxP�XEGYDeIY^CBEBM@COHDiDS@nBEIYG>D�GxP�^CNjPSOHb%OHDS@nPiOm^aBEDpXEGYD�·E¼�½J?A¬�t
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���MB(XEG�NW^a_j`C^aOmR!��UG>RiG>R!IYGlBE^a_j`CG\@C_�P�{VNzGlXEGlXE^CBEBpUGYG>D�dV_jG DT^aBZP�FmGYD!Xj^aBEBpUG>GYD�DiGYbcOQoDTPiRi_EIxPS_ERVUGYG>DY[a_EBjG}XEG>D4Di^aFH_jPSOH^aBED¥DiG>RS@COQP�XEGpIYRVUGYGYR�XEGpPi^a_jPSGpNEOg�G>IYGp_EB�BE^a_~`aG\@n_c·E¼�½}? GYBZPSOg�GYRTGYbcGYBZPXpUG>XEOxUG��@�I>G�P�{VNWG�XEG�XE^aBEBpUGCt~§q? 4 µ ®�
�_EIL¸�Yab=»2T�� �/323�3n³ [V±�@nPiOH�® ��@CBjBEG�GxP;µ¢^~G>Ri¸C^nPiPSG �C²a²a²¡³ ^a_GYBjIY^aRTG � �rµ&�¿± 4 ®h·~ILKjBEOmBE��GxP � DiILK �C²a²a²¡³ DT^aBZP6XEGYD=G �jG>b%NjFmGYD=XjG;DT{VDTP\�GYbcGYD6BM@nPiOH� DYt e=f£@\`n@CBZPL@n�aGX$f�_EBEGrPiGYFmFHG�@nNENERi^VILKEGAG>DTP;X$fQsG>PiRiGA^aN~PSOmbcOmDVUGYG�Nz^C_ERJIYG�P�{~NWGAXEGrXj^aBEBpUG>GYDeG>P;XjG�� ^a_ERTBEOmRp_EBEGrOHB]PiGYR¿o��@CI>G�X$f�OmBZPSG>RiRT^a�Z@nPiOm^aB&G �cI\@CI>G�G>P�NERVUG>IYOmDTGCt e6f�OmBjIY^aBZ`6UGYBEOHGYBZPAX$f�_EBEG�PiGYFHFmG�@CNENERT^~ILKEG�GYDTPrdV_yfhOHF¥��@C_~PRVUG o�OHB]`CGYBZPSG>ReXEGYD�BE^a_j`CG\@C_V�¢IY^aBEI>GYNjPiD�GxP�@CFm�C^aRiOQPSKEbcGYDpXEG�DTPS^VIL¸¡@C�aG �nRVUG>IY_ENpUG>RS@nPiOm^aB8NW^a_ER;NERTGYBEXjRiGGYB¢ILKM@CRT�aG�IYG>D�D�PSRi_jI>PS_jRiGYD�BE^a_~`aGYFHFmG>DYt
��OHBEDiO�[ZXEGYDqNERi^C�EFg�G>b%G>DqBj^a_j`aGY@C_~�%d]_EOvNz^CDVUGYD>t � GYD}NjRi^a�EFg�GYbcGYD6Di^CB]PqG>DiDiG>BZPSOmG>FmFHGYbcGYBZP}IY@C_EDVUGYDNM@CRA�
	 TmX »Epag/YaU _KYuV�Yog/_Kx ]Yasc»&�&IY^abcbcGYBZP�^aRi�Z@nBEOmDTGYR;G �cIY@CIYG>b%G>B]P�FmG�NEFm@CIYG>b%G>B]P�XEG>D�Xj^aBEBpUG>GYDFH^aRiDTdV_jG�FHGADiILKpUG>b|@kB$f�GYD�P�NE@CD;� ^aRiIWUGYbcGYBZP�X}UG>�MBjO;�@�F�f£@\`n@CBEI>GRQ
	 TjY�¹2c0T `�s(Y�ºls{Skc0v7bg»2Ukb V�YKgwV�c0UkUu]Y/YKg �»~gabnc/_��EYavc�kFHGYD}Xj^~I>_Eb%G>BZPSDpAµ�e!IY^abcNW^aRTPiGYBZP}XjGYDOHBj� ^aRib%@nPiOm^aBED�RiGYXj^aBEXM@CBZPiGYDoA XEGYDqXE^VIY_EbcGYBZPiD}XEG�b&sG>b%GJP�{VNWG�^aBZPpFmG>Dqb¢sGYbcGYD�UG>PiOmd]_EGxPiPSG>Dd]_EO�DT^aBZP�RVUGYNpUGxP~UG>GYD�XE@CBEDeILKM@Cd]_EG�XE^VIY_EbcGYBZP D Q
	 TjY SkYa`FV�Yrg�]YaTjYK_ab�º ¹-ºlbk]Y��cXj_EGc�@�Fm@�XjOH`aG>RiDTOHP~UG�XEGYD%UG>PSOHd]_EG>PTPSGYDpd]_EOzNWGY_~`aGYBZP�sGxPSRiG�GYbcNEFm^-{=UGYG>DG>B¢PS@CBZPedV_jG�blUG>PS@CXE^aBEBpUGYGYD>[vF�@�DVUG>FmG>I>PSOQ`VOHP~UGAXyfh_EB¨UGYFxUGYbcGYBZP�NzG>_jP�sG>PiRiGAPSRY�GYD;��@COm�jFmGCt
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��F�G �jOHDTPiG�NEFH_EDiOHGY_ERTD���@z�I>^aBEDrXEG�DTPi^~IL¸nGYRAXEG>DrXE^aBEBpUGYGYD��µ�e �zDT^a_ED�� ^CRibcG��ERT_jPSG�A�½ e 4 ½ D [XM@CBjD&_EB ·E¼�½J?�o¿¬ � 4 ^C_ XM@nBED&_jB¾·E¼�½J? BE@nPSOQ��DiG>b%O«o�D�PSRi_jI>PS_jRVUGCtre�G�DTPi^~IL¸¡@C�aG�NM@CR&½ e 4 ½IY^CB]`VOHGYBZP%�@c_EB�D�PS^VIL¸n@n�aG�@¡�6UG�PSG �~PiGC[WICf�GYD�PToY�@ o�XEOHRiG�XEG�P�{VNWG�XE^VIY_jb%G>B]PS@COmRTGCt�e�G�D�PS^VIL¸¡@C�aG�·j¼�½J?�o¬"IY^CB]`VOHGYBZP�NjFm_jP¡s^CP+�@¢_EB�DTPi^~IL¸¡@C�CG|@¡�6UGcXE^aBEBpUGYGYD>t�u4P�FmGkD�PS^VIL¸n@n�aG%XE@CBED�_EB�·E¼�½J? BM@nPiOH�pNzG>_jPIY^CB]`CGYBEOHR�@C_~�8XEG>_~�8P�{VNzG>D�XjG�D�PS^VIL¸¡@C�aG�Di_EOQ`n@CBZP�FHGYD;DTN}UGYI>OH�MI>OHP~UG>D�Xj_ ·E¼�½J?¾BM@nPiOH��_jPSOHFmOHDVUGCt
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·~O}Bj^a_ED UGxPL@C�EFHOmDTDi^aBED�_EBEG|KEOxUG>RS@CRTILKEOmG%XEGYD�PiGYbcNED�Xyf£@CI>IC�G>DY[4BE^C_ED�NW^a_j`a^CBED�IY^CBEDTPS@nPSG>R�d]_EGXE_'NjFm_ED%RS@CNEOHXEG @n_ bc^aOmBEDcRS@nNEOmXEG&GYD�P2Fgfh@CI>IC�GYD��@ F�@�blUG>b%^COmRiG8NERTOmb%@COmRTGC[=FHGYD%@CIYIC�GYD+XEOHDid]_EG�GxP
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GYB~�MBlFmGYD�@CIYIC�GYD�RVUG>DiGY@C_~�zt6?A@CBED�FHG|IY@CXERiG+Xyfh_EB�b�UGYXjO�@nPiGY_ER�@CIYIWUGYXM@CBZP!�@�XEG>D�Di^a_jRiIYG>DkXEOmD�PL@CBZPSG>DDi_jR�F�fh��BZPSG>RiBEGxP\[0OmF=G>DTP�XE^aBEIcOmBZP~UGYRiG>DiDi@CBZP�XEGkNERTOH`VOmFxUGY�aOHGYRrFHGYD�@CIYIC�GYD�Fm^VI\@C_~� A�GYB blUG>b%^COmRiG�^C_ DT_ERXEOHDid]_EG D tv§�^a_jR;IYGYFm@j[jOHFyD>f£@C�COHP;XEGANW^a_j`C^aOmR;RTGYNERVUGYDTGYBZPSG>R�F�fhOHBj� ^aRib%@nPiOm^aBkXEG>D�DT^a_ERTIYGYDeXEOHDTPS@CBZPSGYDeDT_ER_EB¢DT{VDTP\�GYbcG�FH^~IY@CFgt~§�^C_EReIYGYFm@j[M_EBEG�XEG>DeNz^aDTDiOH�EOmFHOHP~UG>DJGYD�P�X$fh_~PSOmFHOmDTGYRJ_EB�·E¼�½J?�Fm^VI\@CF�t
� GYR�PL@COHBED4DT{VD�P\�GYbcGYD=XjGJblUG>XEO�@¡PSOm^CB�XEG}�M@CDiG>D4XEGJXj^aBEBpUG>GYD4�\UGYXpUGYRVUG>GYD=^aBZP=RTGYI>^a_ERiD��@�_EBc·E¼�½J?Fm^VI\@nF�IY^Cb%bcG�I\@CILKjGCt � GYD�·E¼�½J?�NzG>_j`aG>B]P2sG>PiRiGkRiG>F�@nPiOm^aBEBjGYF�^C_ ^a�]´TG>P\t � ^Cb%bcG�BE^a_jD�PiRS@COQPS^aBjDXEG Xj^aBEBpUG>GYD2DTGYbcOQo�D�PSRT_EI>Pi_ERVUG>GYDY[}FmG¢NEFm_ED UG>`VOmXEG>BZP2GYD�P+X$f�_jPSOHFmOHDiGYRc_EBEG��M@CDiG�XEG XE^aBjB}UGYG>D2��UGYRi@CBZPXEG>D�XE^CBEBpUGYG>D�DTGYbcOQo�D�PSRT_EI>Pi_ERVUG>GYD�IY^abcb%GkIY@CILKEGCt�?rGkNM@CR�DS@8BM@nPi_ERiGn[0FmGkI\@CILKjG|XE^aOQPcsG>PiRiGcFmGkNEFm_jDG �cIY@CIYG�NW^aDTDiOm�jFmG�Nz^a_jR�D�PS^VIL¸CGYR�G>PrRTG>PiRi^a_j`CGYR�XEGYDr^C�V´TG>PiDYtz¶�PSOHFmOHDiGYRe_EBjG��M@CDTG�XEG�XE^aBEBpUGYGYD�DiGYbcOQoDTPiRi_EIxPS_ERVUGYG�BE^aB~o�BM@nPiOH`aGn[;DYfh@CNENE_~{Z@CBZP&NM@CR8Gx�~GYbcNEFHG�DT_ER8_EBEG��M@CDTG XjG�Xj^aBEBpUG>GYD¢RiGYFm@nPSOH^aBEBEG>FmFHGC[DiG>RS@COQPePSRY�G>D�I>^0s_jPSG>_~�8G>B&PSG>b%NjD�X$f�UGYI>F�@nPiGYbcGYBZP �¡RiGYI>^aBED�PSRi_jI>PSOH^aB$tW?rG�NEFm_jDY[M_EB&I\@CILKEG�B$fh@\{Z@CBZPrNE@CD�@8G>wzGYI>Pi_EGYR�XEGcRiGYd]_$sGxPSG>D�PSRY�GYD�IY^abcNEFmG �~GYDY[0OHF=GYDTP�OmB]_jPiOmFHG�XEG%D>fhG>BEIY^Cb��ERiG>R�XjG%Fm@¢FH^a_ERiXjGY_ER�X$f�_EB·E¼�½J?�t
±�^CPiRiG6@CNjNERi^VILKEG=GYD�P¥X$fh_~PSOmFHOmDTGYRy_jB�·j¼�½J?�BM@¡PSOH�~@CXE@CNjP~UG=GxP0b%OHBEOmb�_Eb&t7e�G>D¥DTGY_EFHGYD�^aNpUGYRS@¡PSOm^CBEDd]_EOqFm_EOqDi^aBZP�B}UGYI>GYDiDi@COmRTGYD�G>DTP�XjG|DS@\`C^aOmR�DTPS^VIL¸CG>R�NE_EOHD�RTG>PSRT^a_j`CGYR�_EBjG|XE^aBjB}UGYG2DTGYbcOQo�DTPSRT_EI>Pi_ERVUG>GDi_jOH`n@CBZP�_EB8OmXEG>B]PiOH�v@nB]P�_EBjOmd]_EG�d]_$fhOHF�@nwzGYIxPSGYRi@jt
� G�ILKj^aOQ�+@�UGxP~UGA��@COHPJNz^a_jR;FmGYDeRi@COmDT^aBED;Di_jOH`n@CBZPSG>D��
	 FHGYD�XE^CBEBpUGYG>D%Xj^aOH`CGYBZPkNz^C_j`a^aOHR2sG>PiRiG+D�PS^VIL¸=UG>GYDcG>PkG �~PiRS@COQPSG>D�Di^a_EDkFHGY_ER�� ^CRibcG2NERiG>b%Og�GYRTG
A�@CRi�W^aRiG>DiI>GYBZPSG D FHGANEFm_ED;Ri@CNEOHXEGYbcGYBZPeNW^aDiDTOm�EFHGRQ
	 F�f£@CI>IC�G>D��@�_EB¢Di^C_ED�o�B���_EX&Xyfh_EBjG�XE^CBEBpUGYG�DTPi^~IL¸4UG>GYD�XE^aOHP�sGxPSRTG�RVUG\@CFHOmDi@C�EFmG�RS@CNEOHXEGYbcGYBZP	Q
	 XEG>D�^CN}UGYRi@nPSOH^aBED;Di_jR�FHGYDeILKEG>b%OHBEDeNzG>_j`aG>B]P�sG>PiRiG�@CNENEFHOmd]_pUGYG>DeG>P�XE^aOQ`aGYBZP�XE^aBjI%sGxPSRiG�^aN~PSOQobcOmDVUGYGYD Q
	 NW^a_ER4_jBEGe�z^aBjBEG;^aNjPiOmbcOmDS@¡PSOm^CB$[-FmG>D=ILKEGYbcOmBED>[aFmG>D�UG>PiOmd]_EG>PTPSG>D=G>P6FmG>D4`n@CFmG>_ERiD=XE^COH`aG>BZP�sG>PSRTGDT_ �cDS@Cbcb%G>BZP�OHBEXEG �qUG>DYt
e�GcIY@CILKEGcDiGkIY^Cb%NW^aDiG�XjG%XEG>_~��I>^ab%NW^aDi@CBZPSDk��X$f�_EBEGk�M@CDTGcXyfhKEOHDTPi^aRiOHdV_jGcNWGYRTb%GxPiPS@CBZP�XEG��@COHRiG�F�@kRiGYFm@nPSOH^aB¢GYBZPSRTG�FmG>D�RTGYd]_$sG>PiGYDAXpUG�´ �@|NW^aDVUG>GYDrGxPrFmG>D�RVUGYDT_EFHPS@nPSD�@CDiDT^~I>OxUGYD>[zGxPr_EB�GYBZPSRTGYN�s^CPrXEGXE^aBjB}UGYG>D�Aµ�e=tv±�^a_EDe_jPiOmFHOmDi^CBEDJIY^Cb%bcGAGYBZPSRTGYN�s^nP\[MFgf�GYBZPiRiGYN¥s^CP�BM@nPSOQ���^YnSkc/gxº���t
e0@��E�a_ERiG Hjt � X}UGYI>RiOHPeF�fhOHBZP~UGY�CRS@nPiOm^aB2Xj_&IY@CILKEG�XM@CBEDeFmGAb�UGYXjO�@nPiGY_ER>t
e0@|pL»0g/Y~V�X xVºjgabnc0v ºi)`�Y¾�ª G>DTP�_EB8PL@C�EFHG\@C_8I>^ab%NW^aR�PL@CBZP��
	 Fm@�RiGYd]_$sGxPSGRQ
	 _EB%GYBEDTGYb��jFmG�XyfhOHXEGYBZPSOQ�v@CBZPSDpXEGYDpB���_EXEDpRVUGYNW^aBEXE@CBZP��@�I>G>PTPSG�RTGYd]_$sGxPSGC[~IY^aBZPiGYB]_EDJXM@nBED}Fm@�M@nDiG�Fm^VI\@CFHGRQ
	 Fm@�XM@nPSG2�@�F�@ndV_jGYFmFHGrF�@�RTGYd]_$sG>PiG�@	UGxP~UG�GYBERTGY�aOHDTPiRVUGYGnt±�^a_jD&OHB]PiRi^VXE_EOHRi^aBED8XE^CBEI _jB¾·E¼�½J? BM@nPSOQ��XEG�XE^aBjB}UGYG>D�DiG>b%O«o�D�PSRi_jI>PS_jRVUGYG>D&XE@CBED¢BE^CPSRTG@CRTILKEOHPiGYI>Pi_ERiGqXEG6blUGYXEOm@nPSOH^aB$t � G>Fm_EO«o�I>OZGYDTP��M@CDVUGpDT_ER0FmGp·E¼�½J? ¬�G>Nz^aDTOH d]_EGqBE^a_ED�@\`a^aBED¥OmBZPiRi^VXE_EOHPXM@CBjD�FHGAILKM@CNEOQPSRTG~BVt
e=fhG>B]PiRiG>N�s^CP2BE@nPSOQ� �rYnSkc/gxº�� A�F�f£@CRTILKEOHPiGYIxPS_ERTG&@�UG>P~UG&G �jNW^aDVUGYG�XE@CBEDcF�@ �M�a_ERTG�BVt � XE_ ILKE@¡o
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� ��� �qHjt � 	 ��BZP~UG>�aRS@nPiOm^aB8XE_¢I\@nILKEG�XE@CBEDeFmGAblUGYXEOm@nPSG>_ER

NEOQPSRiG B D I>^abcNz^aR�PSG+NERTOmBEI>OmNM@nFmGYbcGYBZP�_jB I>^ab%NW^aDi@CBZPkX$fhOHBEXEG �E@¡PSOm^CB GxPc_EB I>^abcNz^aDi@CBZPcXEG8DTPS^¡oIL¸¡@C�aG �nILKM@CRT�aGYbcGYBZPAXEG�XE^aBEBpUGYGYD�DiGYbcOQo�DTPiRi_EIxPS_ERVUGYGYD>tqe�G�I>^abcNz^aDi@CBZPrX$f�OmBjXEGx�j@nPiOm^aB�¤ª IY^abcNW^aRTPiGNEFH_EDiOHGY_ERTDJOmBEXjGx� A `n@CFmG>_ERiD>[qUGxPSOmd]_EGxPiPiGYDY[E@nPiPiRiOm�j_jPSD D [VXE^aBZP;_EB+I>^ab%NW^aDi@CBZP;NzG>RibcG>PTPL@CBZP;XEG�RiG>PiRi^a_Vo`aG>R�RS@CNjOmXEG>b%G>B]P�Fgf�GYBEDTGYb��EFHG2XEG>D�B���_EXEDk@CDTDi^VIYOxUG>D&�@ _EB�ILKEG>b%OHB$tRe�G+I>^ab%NW^aDi@CBZP�XEG+D�PS^VIL¸n@n�aG
A�RTGYDTN$teRVUGYI>_ENpUG>RS@nPiOm^aB D XEG�XE^aBjB}UGYG>D �ª [;NWGYRTb%GxP&XjG DVUGYRiOm@CFmOHDiG>R A�RiG>DiN$teXpUG>DVUG>RiO�@nFmOmDTGYR D FmGYD¢@CRT�ERiG>D? 4 µ dV_jO¥FH_EOyDT^aBZP�NE@CDiDVUGYDYt

½}G\@n_EIY^a_jN�X$f�^aNpUG>RS@nPiOm^aB�XEG6D�PS^VIL¸n@n�aG6G>P0XEG6ILKM@CRT�aGYbcGYBZP¥XEG6XE^aBjB}UGYG>D�NWGY_j`CGYBZP}sG>PSRTG6RVUG\@nFmOmDVUGYG>DXM@CBjD&¬eGYNW^aDTOH�[;NW^a_ER+I>GYFm@ _EB DT{VD�P\�GYbcG�XEG��aGYD�PSOm^CB XEG�D�PS^VIL¸n@n�aG�G �cI\@CI>G DT_ER¢XEOmDTdV_jG @"UG>P~UGOmbcNEFxUGYbcGYBZP~UGnt
e0@��E�a_ERiG Hjt ¤ b%^aBZPiRiGAFgf�^aRT�Z@CBEOHDS@nPiOm^aB%XE_&D�{VDTP\�G>b%G�XEG��aG>DTPSOH^aB8XEG�DTPi^~IL¸¡@C�aG�XEG�¬eGYNW^aDiOQ�t
e=fh_EBjOHP~UG;XjGePiRS@CBjDT� GYR�PkUGYFxUG>b%G>BZPL@COHRiG;GYBZPiRiGeFmG;XEOHDid]_EGeG>PqFm@rblUG>b%^aOHRiGJNjRiOmb%@COHRiG}G>DTPp@CNENWGYFxUG;_EB

p)Tjc/_xtE¶�B p)Tjc/_rG>DTP�@CFHFm^a_pUG�Di_jR;XEGYD;RVUGY�aOH^aBED;@CX ´i@CIYG>B]PiGYDeXE_+XEOHDid]_EGntv¶�B(Sj»Ei)`kYab}GYD�Pe_EB8�aRi^C_ENzG�XEG�EFH^~I>DAIY^aBZPSOH�a_ED>t�e0^CRiDAXEGkFgf�OmBjOHPSOm@CFmOHDS@nPiOm^aB8XEGc¬eGYNW^aDiOQ XEGkF�@CRT�aGYDARVUGY�aOH^aBEDAI>^aBZPSOm�C_��GYD�XE_�XEOmDTd]_EGBE^abcblUGYGYD � _KxVºdYav�Di^aBZP;@nFmFm^C_}UGYG>DpNM@nR}_EB2D�{VDTP\�G>b%GADTNpUGYI>OH�Md]_EG�Di^a_ED¿oH´i@CI>GYBZP\tE¬�G>Nz^aDTOH XpUGYI>^abcNz^aDTGIYG>D�RVUGY�COm^aBEDAG>B�BE^a_j`CG\@C_�DiG>�ab%G>BZP\t0±�^C_ED�OmBZPSRT^~XE_jOmDi^CBEDA@C_EDTDiO=FHGYD(YKgnSj»�_KYKg V�Y?gab c/_��C»P
�Y�IY^aBEDTOmD¿oPL@nB]P}GYB2_jB2^a_|NjFm_EDTOmGY_jRiD � _KxVºdYav-gxt&e�GY_jRiDJR s^aFmG>DpG>DTPJXjG�� ^a_ERTBEOmRA�@�Fm@�XEG>b|@nBEXEGC[]XEG>DJNM@Cd]_EGxPSD;@\`CGYI_EB!BE^Cb��ERiG�DiNpUG>IYOQ�JUG�XEG��jFm^VIYD�I>^aBZPSOH�a_EDYtz§=Fm_EDTOmG>_ERiD�RY�GY�CFmGYD�^aBZP&UG>P~UG�OmBZPiRi^VXE_EOHPiGYD�@n�MB!XEG�RVUG>XE_EOmRTGFgf�OmBjXEOmDTNz^aBjOm�EOHFmOHP~UG�XjG�NM@Cd]_EGxPSDrXjG�PS@COmFHFmGADiNpUGYIYOQ�Md]_EGCt � KM@CI>_EBEG�XEG�IYG>D�RY�G>�aFmG>D�XjOmI>PiG�G>BZPSRiG�@C_jPSRTGYD>[^��_ PSRT^a_j`CGYRAFgf�GYDTNM@CI>GcNW^a_ER�_EBEGkFmOHDTPSG��aRS@CBjXEOmDTDS@CBZPSG A Nz^C_ERrF�@2�CGYDTPiOm^aB!XyfhOHBEXEGx� D [�IY^abcb%G>BZPANM@CR¿oPSOQPSOH^aBEBEG>R;_EB&^C�V´TG>P�GYBZPSRTG�XjGYDe�MILKEOmG>RiD>[WGxP�I>^abcb%G>B]PebcOm�CRiGYRJPi^a_jPiG�^C_&_EBjG�NM@nRTPSOHG�XEG�IYG>P�^a�V´TGxP
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Cache

Bloc plein

Bloc libre

Couche SMMS

fichier

paquet

segment

espace de stockage

Couche physique

disque

bloc

Couche systeme

��������Hjt ¤ 	 4 Ri�Z@nBEOmDi@nPSOH^aB+XE_¢DT{VDTP\�GYbcG�XEG��aG>DTPiOm^aB8XEG�blUGYbc^aOmRTG�DiG>IY^aBjXM@COmRTG�XEG�¬�G>Nz^aDTOH

`aG>RiD�Fgf�GYBEXjRi^aOQP;FmGANEFH_ED�@CNENERT^aNERTOxUGADi_jR�FHGAXEOmDTd]_EGCt
��^C_jPSG�IYG>PTPSG��aGYD�PSOm^CB�GYD�PrRVUG\@CFHOmDVUG>G�NE@CR�FHG�D�{VDTP\�G>b%G�XEG 
�YKgab�ºdc0U�V�YuTQ»Fs ]Yas(c¡ºlv-Y g/YK_Kc0U�VZ»Cºlv-Y

	qYK_Kc0U�VZ»2v ����Yas(c0v ����»2UW»P
�Yas(YaUkb�	 �/gabnYas�� 	�����	��¡[aOHB]PiGYRi@C�aOmDTDS@CBZP=XjOmRiG>I>PiGYbcGYBZPq@\`aGYIeFHG _i»�_KxkYXEG�¬eGYNW^aDiOQ�t
e=fhOHBEXEGx�j@nPiOm^aB�XEGYD�XE^aBEBpUG>GYD4G>DTP4��@nOHPSG � �@�Fm@�`a^CFxUGYG �¥[¡GxP=GYD�P4IY@CNM@C�EFHG}XEGpRVUGx�-UGYRiG>BEIYG>R4_EB�Fm@CRi�aG`a^CFm_EbcG|XEG|XE^aBEBpUG>GYD>t�e�GYD�bcOmDTGYD¢�@�´T^a_ERiD UG>PL@nB]P���@COHPiGYD�DS@CBED�RiGYI>^aBED�PSRi_jOmRiG|IY^abcNEFg�GxPSG>b%G>B]P�PS^a_~PFgf�OmBjXEGx�zt~?rG���@z�I>^aB �@�^CNjPSOHb%OHDiGYR6Fm@��aG>DTPSOH^aB|XjGrFgf�GYDTNM@CIYG�XEOmDTd]_EGC[~G>PJXj^aBEIrFHGYDp@CIYIC�GYD;XEOHDid]_EGYD>[jBE^C_EDIY^CBEDiOHX}UGYRT^aBEDp@C_EDiDTOzFHGYD=� RVUG>d]_EGYBEI>GYDJXjG�bc^CPSDhA RS@CRTGYDq^a_|I>^ab%b�_EBEGYD D G>PpFmGYDqbc^CPSD6BE^aBVo�DiOH�aBEOQ�MI\@nPiOH� D

A�@nRTPSOHIYFHGYDY[jNM@CRTPiOmI>_EFmG>D D t
§=Fm_EDTOmGY_jRiD�OHBEXEG ��DT^aBZPrOHb%NEFxUGYbcGYBZP~UG>DY[v_EB OHBEXEG �&PiGx�VPS_jGYFg[WX$f¿UG>PiOmd]_EG>PTPSG>DY[yGxPA@C_jDiDiO�_EB OHBEXEGx�XEG�ILKEG>b%OHBEDeG>P�X$f�OmXEG>B]PiOH�v@nB]PiDYt
¬�G>Nz^CDiOH _jPSOHFmOHDiGq_EBkOmXEG>B]PiOH�v@nB]P5A�u=�¿? D _jBEOmd]_EG;NW^a_ER�ILKM@CIY_jBcXjGYD�UGYFxUGYbcGYBZPSD>tkA Gx�~GYbcNEFmGp`a^aOHR�M�a_jRiG Hjt ¦ D t
��OHBEDiOvDi_jRpFm@A�E�a_ERiG�Fgf�UGYFxUGYbcGYBZP6XEG�Fgf�OmBED�PL@CBjIYG E?DQRGS7S>M>MD GYD�P}OHXEGYBZPiOH�}UG�NM@CR6Fgf�OmXjGYBZPSOQ�v@CBZP ¤j� � t� G>P�UG>FxUG>b%G>B]P�IY^abcNW^aRTPiG|X$fh@C_jPiRiGYD UGYFxUG>b%G>BZPSD >M7:< A ¤~�/3ED [ B 	 D A ¤Z�C²�D [ E�QRD>M7:< A ¤Z�~�#D [ B�HCQRDSGSGPD
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profession
"Administrateur
système"

prénom adresse

rue

nom age
36

personne

11
numéro

ville
"Paris"

"Cover" "Harry"

nom
"Maupassant"

Légende

étiquette
"valeur"

EID

étiquette

valeur
318

320

324

319

num

321

326

327

325

323322

������� Hjt ¦ 	 ��XjGYBZPSOQ�v@CBZPSD�X$f¿UGYFxUG>b%G>BZPSD

A ¤a�a��D G>P E�QV7 ( DSGSGP@�7:> A ¤Z�C¤ED [EG>PiICt
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Les parenthèses suivants chaque nom de table contiennent le préfixe de chaque nom de colonne de cette table.

Les flèches pointent dans la direction des relations 1 a N entre chaque table.

ORDERKEY

QUANTITY

EXTENDEDPRICE

DISCOUNT

TAX

COMMENT

PARTKEY

SUPPKEY

LINENUMBER

RETURNFLAG

LINESTATUS

SHIPDATE

COMMITDATE

RECEIPTDATE

SHIPINSTRUCT

SHIPMODE

LINEITEM (L_)

A2

CUSTKEY
NAME
ADDRESS
NATIONKEY
PHONE
ACCTBAL

MKTSEGMENT
COMMENT

CUSTOMER (C_)

PARTKEY

SUPPKEY

SUPPLYCOST

COMMENT

PARTSUPP (PS_)

AVAILQTY

A1

CONTACT

DETAIL

LOCALISATION

ID

COMMENT

ACCTBAL

PHONE

NATIONKEY

ADDRESS

NAME

SUPPKEY

SUPPLIER (S_)

A4

IDENTIFICATION

PARTKEY

NAME

DESIGNATION

MFGR

OBJECT

BRAND

DETAIL

RETAILPRICE

COMMENT

CONTAINER

SIZE

TYPE

COMMENT

CUSTKEY

ORDERKEY

ORDERSTATUS

TOTALPRICE

ORDERDATE

ORDERPRIORITY

CLERK

SHIPPRIORITY

ORDERS (O_)

A3

KEYS

NATIONKEY

REGIONKEY

NAME

COMMENT

ID

REGIONKEY

NAME

COMMENT

NATION (N_)

REGION (R_)

A6

A5

PART (P_)
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return
<TMPRES>

</TMPRES>

for $var001 in Collection
("*:PARTSUPP")/*:PARTSUPP

{$var001/PS_PARTSUPP}
{$var001/PS_COMMENT}

WrapperSQL1

SOURCE

for $var002 in Collection

return
<TMPRES>

</TMPRES>

("*:LINEITEM")/*:LINEITEM

{$var002/L_TAX}
{$var002/L_PARTKEY}

WrapperSQL2
SOURCE

JOINTURE

$var001/PS_PARTKEY = $var002/L_PARTKEY

PROJECTION

$var001/PS_COMMENT
$var002/L_TAX

RESTRICTION
$var002/L_TAX < 100.00
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