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A8T PdPdUWa�NGFSc T�a�V U8P"V ULY[U�FSZ�9�bAUWa�N�\^N�gO_DGKH�G���X H�� 5 687 U;AyZ[PdU�Z e LdTaAX7D\ALOcYLdNOUWb IqJCFCF�AyZjb 9�P®JfLOUl\ALOU8N
Z e gia�NOU8PQa�U8N=7 ZjLONdL���9�PQU e U8PQ\^R FSc FSZTA8\^NOUWV§Zja§NG7 U%Ld\[bAU E G! 5#" \�A 7 7 ZjLON�IqJCFNF¸PQT�a�\ b TaFSNdJ o©NG7�PdUW\[V UWV
LONOZ[PQ\^][U LOU8PGY[U8P 9�PdZTAyUWLdL���NG7�\^N IqJCFCF�R0U \�bAUWb`R�U8P`Z e \DV�cYa�\[b JCAA][PdZjT:9 oKNG7�U%$�x&�^tO�('Yz)��t��^�+* 5 gia
\[V�V�JSNdJSZja�UW\�AX7Q7 ZjLON;IqJCFNF PQT�a§\[a X�X E o©UWa�\^R(FfUWVB]
686�n LdU8PGY[U8PsUWa�\^R(FfJMa ] 9�PdZ1AyUWLQLOUWLlU-,YNOU8P®a�\�F�NOZ2NG7 U
XYNOZ[PQ\^][U kKPQZjT:99NOZ.AyZjb%b T�a�JNA8\^NOU=IqJSNG7 NG7 U`LOcYLdNOUWb T�LdJfa�] NG7�U<]�6Z6�n 9�PdZ[NOZTAyZbF 5
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NG7�\^N JMLf7�Jf]b7aFSc�LGA8\�Ff\^R(FfU \[a�V�Z0/0U8PQL A8T�LONOZjb V UL[�a UWV,PdUL9(FMJCA8\^NdJSZjaQFfULY[U�FfLFZ e Jfa�V�J?Y JfV�T�\�FR[(FSUWL 5 687�\^N
JfL�� T�LOU8PQLKZ e NG7 UALOcYLdNOUWb�LG7 ZjTaFfV�R0U \^R FSU`NOZ9V�UL[�a U NG7 UAa�T�b`R0U8PlZ e AyZ�9�JSUWLKZ e \ ]jJCY[UWa [(FSU NG7�\^NsNG7 U
LOcYLdNOUWb b`T�LON�b%\[Jfa�Nd\[Jfa 5
K JNFSU�Jfb 9�Z[PQNdJfa ]�1¾T:9 FSZj\[V�Jfa ]32 NOZlNG7 U"LONOZ[PQ\^][U�L 9�\�AyU4��I�JCFCF�a�Z[N R0U 9�\^PdN�Z e NG7 U 9�PdZ�cOU�AyN��jb%\[Jfa(FScsR0U�A8\[T�LOU
NG7�JfL�Nd\[L W�JML_7�\[a�VaFSUWV�bAZjLON"UW\[LdJNFSc%RYc NG7 U;]
686�n�X LOU8PXY[U8PJ9�PdZTAyUWLdL IZ7�JCA 7 JML�a�Z[NJ9�\^PdN6Z e NG7 U;AyZ[PdUsZ e
NG7 UqLONOZ[PQ\^][Usb%\[a�\^][UWbAUWa�N6LOc LONOUWb
�YR�T N?\�FMLOZ�R0U�A8\[T�LOU�9(Ff\[a�LEU-, JfLONdL e Z[P�V ULY[U�FSZ�9�Jfa ]F\f]�686qn�XALdU8PGY[U8P
\ 9a9(FfJCA8\^NdJfZja�V�UWLdJS]ja UWV e Z[PK_�J¤k 5
5 aaAyUq\s]jJCY[UWa [(FSU�JML'b%\[a�\^][UWV R�c�NG7 U�LONOZ[PQ\^][U�LdcYLONOUWb61~UWJSNG7 U8P?R�U�A8\[T�LOUqJSN I6\[L?Ta9(FSZj\[V UWVAZ[P�R0U�A8\[T�LOU
JSNJI�\[L�AyPdUW\^NOUWV9RYc2\ _�J¤k cOZ[R9PQT�a�a�Jfa ] ZjaDLOZjbAUFPdUWLOZjT PXAyU�b \�AX7�Jfa�U+27��NG7 UFLOc LONOUWb IqJCFCF�UWa�LdT�PdUlNG7�\^N
NG7 U`PQU(8�T UWLdNOUWV�aYT�b`R0U8PqZ e AyZ�9�JSUWLqZ e NG7�\^N�[(FSUFU-, JfLONdL(�0\[a�V�\^PdU W[UL9�NsLOc aaAX7�PdZja�J?>8UWV�R�c�b%\[Jfa�Nd\[Jfa�Jfa ]
LOZjbAU�UWLdLdUWa�NdJf\�F Jfa e Z[PQb%\^NdJfZja ZjaDNG7 U<[(FSU 5 687 UFLONOZ[P®\^][U b%\[a�\^][UWbAUWa�NlLOc LONOUWb JML89�T N"NOZ I�Z[PXWVIZ7 UWa
NG7 U AyZjb 9�ZjLQJSNdJSZja�Z e NG7 U XYNOZ[PQ\^][U kKPdZjTa9 A 7�\[a ][UWL�1~U 5 ] 5 J e \�LdU8PGY[U8P=AyPQ\[LG7 UWLKZ[Ps\ a ULI LOU8PGY[U8P cOZjJfa�L
NG7 Us][PdZjT:9�2�\[a�VVIZ7 UWa U-, NOU8PQa�\�F&9�PdZTAyUWLdLOUWL�\^PdUF]jJ?Y[UWa9\�ALAyUWLdL�NOZ [(FSUWL 5
687 U2LONOZ[PQ\^][UDb \[a�\^][UWbAUWa�N%LOcYLdNOUWb IqJCFCF�R0U2Jfb 9(FSUWb%UWa�NOUWV T�LdJMa ]�NG7�U n?c�NG7�Zja 9�PdZ[][PQ\[b%b Jfa ] Ff\[a o
]jT�\^][U 5
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A8\[a 1¾\[b%Zja ] Z[NG7 U8P
NG7�Jfa ]jL72
R0UqLdNd\^NdJCA�Z[P�V cYa�\[b%JCA 5 g a LONd\^NdJCA�][PQZjT:9�L'NG7�U�LOU8N�Z e JMa�V�J?Y JfV�T�\�F�][PdZjT:9�bAUWb`R�U8P®L'\^PdU�V�UL[�a UWV
R�U e Z[PdU�NG7 U�][PQZjT:92JfL�JMa�JSNdJf\�FfJC>8UWVA\[a�V$A8\[a�a Z[N�R�U�AX7�\[a ][UWV V�T PQJfa�]�PQT�a o©NdJMbAU 5 6Z7 U8c \^PdUl\fFfZ[N�LdJMb 9(FSU8P
NOZDJfb 9(FfUWbAUWa�NsNG7�\[a V c a�\[b%JCA�][PQZjT:9�LFLQJfaaAyUANG7 U8PdU�- L a Z9PQUW\�FE][PdZjT:9�b%\[a�\^][UWbAUWa�N 5 ]qZ�I�ULY[U8P�NG7 U8c
LGA8\�FSU=90ZYZ[PXFSc \[a�VD\[V�V�Jfa ]%a ULI 7 ZjLONdL/.�9�PQZ1AyUWLdLdUWL�NOZ NG7�UF][PdZjT:9�PdU(8YT�JSPdUWL�b \[a�T�\�F
Jfa�NOU8PGY[UWa�NdJfZja 5 HKc�o
a�\[b%JCA�][PdZjT:9�L6Zja NG7�UsZ[NG7 U8PZ7�\[a�V#�Y\^PdU�LdZjbAULIZ7�\^N�bAZ[PQU=AyZjb 9(FfJCA8\^NOUWV NOZ%JMb 9(FSUWbAUWa�N6\[L�Jfa�V�JCYYJfV�T�\�F
bAUWbFR0U8PQLfA8\[a ciZjJfa,\[a�V FSUW\�Y[U NG7 U�][PdZjT:9 \^N`P®T�a o©NdJfbAU 5 687�JfLsPQU(8�T�JfPdUWL�NG7�\^N�LOZjbAU W Jfa�V5Z e ][PQZjT:9
b%\[a�\^][UWbAUWa�N2b`T�LdN R0U�Jfb 9(FSUWbAUWa�NOUWV 5 gia�AyZja�NOPQ\[LdN�NOZ LONd\^NdJCA�][PdZjTa9�L���V c a�\[b%JCAD][PdZjT:9�L U-,:7�JSR�JSN
U-,TAyU�FCFfUWa�N�LGA8\�FM\^R�JCFfJSNµc 5
0 U�A8\[T�LOU�V cYa�\[b%JCA9][PQZjT:9�L�\^PdU�\�b%Z[PdU�U�FfU8]j\[a�N2LOZbFfT�NdJSZja AyZjb 9�\^PdUWV NOZ LONd\^NdJCA�][PdZjT:9�L(��R�T N�\�FfLOZ
R�U�A8\[T�LOU�NG7 U8c�\^PdU%b%Z[PdU 9�PQ\�AyNdJCA8\�FEJMa�\ 9�PQZYV�T(AyNdJSZja§LOcYLdNOUWb IZ7 U8PdU�UW\�AX75][PdZjT:95bAUWb`R0U8P�b%\Wc§a Z[N
R�U�W a Z�I�a9Jfa2\[V:Y^\[aaAyU4��NG7 U�XYNOZ[PQ\^][U�klPdZjT:9VIqJCFNF�R0U�V c a�\[b%JNA 5
g a \[V�V�JfNdJSZja NOZ5LdNd\^NdJCA�Z[P%V cYa�\[b%JCA0�E][PdZjT:9�L A8\[a R�U�Z�90UWa�Z[P ALFSZjLOUWV 5 gia \ ALFSZjLOUWV�][PdZjT:9 V�UWLdJS]ja.�
9�PdZTAyUWLdLOUWL�ZjT NdLdJfV�U�NG7 UK][PdZjT:92\^PdU�9�PQZb7�JSR�JSNOUWV Jfa AyZjb%b`T�a�JCA8\^NdJfa ] IqJSNG7 9�PdZTAyUWLdLOUWL6Jfa�LdJfV U�NG7 U�][PQZjT:9 5
kKPdZjT:9�LJ7�\�Y Jfa ]�NG7 UsZ�9a90ZjLdJSNOU;9�PdZ�90U8PdN c�\^PdU=A8\�FCFSUWV2Z�90UWa ][PdZjTa9�L 5 687 U e \�AyN�NG7�\^N�NG7�Us][PdZjT:9VIqJCFNF�R0U
9�\^PdN�Z e \�LONOZ[PQ\^][U�b%\[a�\^][UWbAUWa�N�LdcYLONOUWb T�LOUWV�R�c _DJ¤k�Jfb 9(FfJSUWL�\[a Z�9�UWa�][PdZjTa9�1 0 Z[NG79_�J¤kILOU8PXY[U8PQL
\[a�V9_DJ~k PdUWLOZjT�PXAyUWL�b T�LON"R0U�\^R(FSUsNOZ.AyZjb b`T�a�JCA8\^NOU=IqJSNG7 NG7�U�][PdZjT:9 5
K JMa�\�FCFSc�][PdZjT:9�L A8\[a�R0U Z[Pd]j\[a�J?>8UWV \[L *�zQzyt�'jt �^�+*�w Z[P32�u©zytO�^t5462�u74Q�98 'jt �[� *�w 5 G�FNF�bAUWb`R0U8PQL`Z e NG7 U
XYNOZ[PQ\^][U kKPdZjTa9 IqJCFCF
R0U U(8YT�\�F�U-,:AyUL9�N�NG7�\^NsZja�U 9�PdZTAyUWLdL�IqJCFCF
R0U A 7 ZjLOUWa,\[LlNG7 U FSUW\[V U8P 5 g:- FCF�a�\[bAU
NG7�JfL 9�PQZ1AyUWLdL�NG7 U�$�x&�^tO�('�z ��t �^�+*<; �(�^tO�^u¤{��[x&�^t/= $��>; 5 687�JfL'b%UW\[a�L?NG7�\^N?NG7 UsXYNOZ[PQ\^][U�kKPdZjT:9 IqJCFCF R0U
LGFfJS]b7�NGFSc 7�JSU8PQ\^PXA 7�JCA8\�F Jfa2a�\^NdT�PdU 5 g:- b a Z[N�T�LdJfa ]A\ANOP®T U=90U8U8P�][PdZjT:9DR�U�A8\[T�LOU�Z e NG7 U=I6\Wc2NG7 Us][PQZjT:9
Jfa�NOU8P e \�AyUWL�NOZ NG7 UFZjT NdLQJfV U<I�Z[PXFfV#�(IZ7�JNAX7DJMLqRYc9bAUW\[a�L�Z e \@?�kKg�Jfa�NOU8P e \�AyU b%\[a�\^][UWV�RYc9\ ]�686qn�X
LOU8PGY[U8P$9�PdZTAyUWLdL 5 _DJ~k LdU8PGY[U8PQL2\[a�V _DJ~k PQUWLOZjT PXAyUWL a U8UWV�L�NOZ W a Z�I NG7 U3A®�B8,8DCFE8���98 u G�zd� � �^}%�^u¤{
{��^} z:=IHKJ�LNM Z e \ 7�ZjLONKJMaDNG7 UALONOZ[P®\^][U ][PQZjT:9§PQT�a�a�JMa ]%NG7�JfL
]
686�n�XDLOU8PGY[U8P;9�PdZ1AyUWLQL 5 687 U8PdU e Z[PdU
JSN JMLFNG7 U PdUWLG9�Zja�LdJSR�JCFMJSN c�Z e NG7 U2LONOZ[PQ\^][U9LdU8PGY[U8P 9�PdZTAyUWLdL Zja�NG7�JfL 7 ZjLON�NOZ�b%\[Jfa�Nd\[Jfa�NG7 U2a U�AyUWLdLd\^Pdc
Jfa e Z[PQb%\^NdJSZja%\^R0ZjT N	[(FSUWL?b \[a�\^][UWV RYcANG7 UKLOcYLdNOUWbhJfa \[V�V�JSNdJfZjaANOZ`Jfa e Z[PQb NG7 UqZ[NG7 U8P6LONOZ[PQ\^][UsLOU8PXY[U8PQL
\^R�ZjT�N8AX7�\[a ][UWL�NOZ%NG7 U<[(FSU�b%\[a�\^][UWb%UWa�NlJfa e Z[PQb%\^NdJSZja 5 687�JfL6PdUWLG9�Zja�LdJSR�JCFMJSN c%LOU8NdL�JSN�\ 9�\^PdN e PdZjb NG7 U
Z[NG7 U8P�LONOZ[P®\^][UKLOU8PXY[U8P	9�PdZTAyUWLdLOUWL�JfaANG7 Uq][PdZjT:9#�Y\[a�V%NG7 U�FSZ[]jJCA8\�F(AyZja�LOU(8�T�UWaaAyU�JfL'NOZf7�\�Y[UqNG7�JfL 9�PdZTAyUWLdL
7�\[a�VaFSUlNG7 Us][PQZjT:9Db%\[a�\^][UWb%UWa�NK\[LJI�U�FNF 5 687�\^N�JfL(� NOZ.FSU8N�JSN"R0UsNG7 U X�kO? 5
"!( 
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?�Zjb%b T�a�JCA8\^NdJSZja Jfa�NOU8PQa�\�F�NOZ NG7 UK][PdZjT:9$A8\[a�R�U�UWJSNG7 U8P AyZja�a U�AyNdJSZja o FSUWLdL�Z[P_AyZja�a�U�AyNdJSZja o©Z[PQJSUWa�NOUWV 5 gia
AyZja�a U�AyNdJSZja o FfUWLdL=AyZjb%b T�a�JCA8\^NdJfZja�UW\�AX7�V�\^Nd\V9�\�AXW[U8N JML�LOUWa�NF\[a�V�PdZjT�NOUWV5Jfa�V�JCYYJfV�T�\�FCFSc2\[a�V�NG7�U8PdU�- L
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Z e Zja U%X�kO?�JfaDNG7�U`][PdZjTa9 5 �KLdJfa�] \ I�U�FCFSo WYa Z�Iqa FSUW\[V U8PKU�FSU�AyNdJSZja§\�FS][Z[PQJSNG7�b LG7�ZjTaFfV I�Z[PGWDJMaDLdTaA 7
A8JSPXA8T�b%LdNd\[aaAyUWL 5 687 U;9�PdZ[R FSUWb JfLJI�7 UWa9\[a Zjb%\�FMJSUWL�ZTALA8T P�JMaV9�PdZTAyUWLdL�R0U�7�\�YYJfZ[P�Z[P�AyZjb%b T�a�JNA8\^NdJSZja.�
IZ7�JCA 7 1¾J e NG7 U�LOc LONOUWb JfLRI�U�FCF o V UWLQJS]ja UWV 2¸Jfb 9(FMJSUWL&7�\^P®V:I�\^PQU_9�PdZ[R(FSUWb%L(�^JMaaALFfT�V�JMa ]qa U8N I�Z[PGW 9�PdZ[R FSUWb%L 5
5 a UlLdTaAX7DLGAyUWa�\^PQJSZAJfL�NG7�JML61?X T:9a90ZjLOUKNG7�\^N"NG7 UFX�kO? JML"\^R(FSUKNOZ LOUWa�V.� R�T�N�a Z[N"PQU�AyUWJ?Y[U�bAUWLdLd\^][UWL 5 g e
NG7 UlX�kY? JfL�bAZja�JSNOZ[P®Jfa ]�NG7 UKZ[NG7 U8P6][PdZjT:9�bAUWb`R�U8P®L?RYcAU-,190U�AyNdJfa�] ] 0 bAUWLdLQ\^][UWL"\[a�V T�LdJfa ]�NdJMbAU8PQL��
JSNZIqJNFCF�9�PdU8NONµcDLOZYZja�\[LQLdT�bAU \�FCF Z[NG7 U8Pl][PdZjTa9�bAUWb`R0U8PQL�NOZ R0U`T�a PdUW\�AX7�\^R(FSU 1�I�7�JCAX7DNG7 U8cD\^PdU4� e PdZjb
NG7 U 90ZjJfa�NAZ e Y JSULI Z e NG7 U�X�kO? 2 5 G�L JSN%JfLAULY JfV UWa�N%NG7�\^N NG7 U8PdUDJfL \5PQJfLGW Z e N I�ZSFfUW\[V U8PQL%Jfa NG7�JfL
LdJSNdT�\^NdJSZja#�YNG7�U X�kO? LG7�ZjTaFfV2\[T NOZjb%\^NdJNA8\�FCFSc�]jJ?Y[UFT:92NG7 UfFSUW\[V U8POo LG7�J?9 5
G bAZ[PdUAV�J�� A8TaFSNZ9�PdZ[R(FSUWb NOZ 7�\[a�VaFfU`JfL
IZ7 UWa�NG7 UAa U8N I�Z[PXWDNOZ�90ZbFSZ[][cD][U8NdL e PQ\^]jb%UWa�NOUWV 5 X T:9a90ZjLOU
e Z[P6U-, \[b 9(FSU4� NG7�\^N 1 e ZbFCFSZ�IqJfa ]�LOZjbAUsPdZjT�NOU8P"Z[P�L IqJSNGA 7 e \[JCFfT�PdU+27��NG7�U�a U8N I�Z[PGW�Zja$IZ7�JCA 7 NG7�U�X NOZ[PQ\^][U
kKPdZjT:9 JML;FSZ1A8\^NOUWV#� JfL e PQ\^]jb%UWa�NOUWV,Jfa�NOZDN I�Z�LOU�AyNdJSZja�LFV�J?Y JfV�JMa ] NG7 U XYNOZ[PQ\^][U klPdZjT:9 Jfa�NOZ9N I�Z�LdT R o
][PdZjT:9�L 5 687�U LdT R�][PdZjT:9 AyZja�Nd\[Jfa�Jfa ]�NG7 UVA8T PdPdUWa�NAX�kO? IqJCFCF W[U8UL9 NG7�\^N%X�kO? ��IZ7�JCA 7QIqJNFCF?\[LdLQT�bAU
\�FCF ][PdZjT:95bAUWb`R0U8PQLsa Z�I FfZ1A8\^NOUWV5JMa�NG7�UAZ[NG7 U8PFLdT R�][PdZjT:9�NOZ9R0U��[V�UW\[V�� 5 6Z7 U�Z[NG7 U8PFLdT R�][PdZjT:9�JfL
LdT�V�V UWa(FScfI�JSNG7 ZjT N�\fFSUW\[V�U8P6\[a�V NG7 UKPdUWb%\[JMa�Jfa ]Fb%UWbFR0U8PQL IqJCFCF(7 ZbFfV�\fFSUW\[V�U8P�U�FfU�AyNdJSZja \[a�V NG7�U8PdU8R�c
[�a�VA\�a ULI X�kO? 5 5 a(AyU�\^]j\[Jfa.��N I�Z AyZjaaA8T PdPQUWa�N	FfUW\[V U8PQLEU-, JfLON 5 _DUW\[LdT PdUWL?NOZ=9�PdULY[UWa�N?LdTaA 7%LGAyUWa�\^P®JSZjL
I�ZjTaFMV R0UlNOZ%Nd\ W[U L 90U�A8Jf\�F0\�AyNdJSZja9Jfa NG7 UsULY[UWa�N�NG7�\^N�LOULY[U8PQ\�F ][PdZjTa99bAUWbFR0U8PQL6R0U�AyZjbAU`T�a PdUW\�A 7�\^R(FSU
Jfa2\ALG7 Z[PdN"NdJMbAUFJfa�NOU8PGY^\�F 5
X JfaaAyUl\�FCF�][PdZjT:99bAUWb`R0U8PQL 1¾\^N8FSUW\[LON�JMa NG7�U�Jfa�JSNdJf\�F�bAZ V U�F 2 IqJCFCF�R0U;FSZ1A8\^NOUWV ZjaD\ALdJfa ]bFSU E G  ��YNG7�UWLOU
9�PdZ[R(FSUWb LqLG7 ZjT(FfVDR0U U-,YNOPQUWbAU�FScDP®\^PdU4� \[a�V�NG7 U�V UWLdJS]ja IqJCFNF¸a Z[NsJfaaALFMT�V UFL 90U�A8Jf\�F�bAUW\[LQT PdUWLKNOZ2V UW\�F
IqJSNG7 NG7 UWb 5

��
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687 U9LONOZ[PQ\^][U�b%\[a�\^][UWbAUWa�N LdcYLONOUWb/9�PdZ�YYJfV�UWL%\�ALAyUWLdL NOZQ[(FSUWL Jfa NG7 UDLONOZ[P®\^][U�L 9�\�AyU 5 6
Z 9�PdULY[UWa�N
b`TaFfNdJ?9(FSU
9�PdZTAyUWLdLOUWL e PdZjb \�ALAyUWLQLdJfa ]%NG7�U�Ld\[bAU=[(FfU�\^N�NG7 U�Ld\[bAUFNdJfbAU4��JSN�\�FfLdZ W[U8UL9�L�NOP®\�AGW Z e \�AyNdJ?Y[U
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[(FSU`\�ALAyUWLQL�LOUWLdLdJfZja�L 5 0 U�A8\[T�LOU _�J¤k�PdUWLOZjT PXAyUWLsV�Z�a Z[N�W a Z�I NG7 UA\^R�LdZbFfT NOU 9�\^NG7§Z e [(FSUWL 1~R�T�N�ZjaaFfc
NG7 U.9�\^NG7,PdU�Ff\^NdJCY[U NOZ§T�LOU8PQLf7 ZjbAU V�JSPdU�AyNOZ[P®JSUWL727��\�L 90U�A8Jf\�F�JfVQA8\�FNFSUWV,\§_�J¤k LdUWLdLdJSZja,JfV JfL T�LOUWV,Jfa
AyZjbFR�JMa�\^NdJSZja IqJfNG7%NG7 U�PdU�Ff\^NdJ?Y[U89�\^NG7 a�\[b%U�NOZ \�ALAyUWLQL�\<[(FSU 5 687�JfL?Jfb 9(FfJfUWL�NG7�\^N?NG7 UKLONOZ[PQ\^][UlLOc LONOUWb
IqJCFCF,7�\�Y[U�NOZ$W[U8UL9�NOPQ\�AGW�Z e \�AyNdJ?Y[U%_�J¤khLOUWLdLdJSZja�L 5 gia AyU8PdNd\[Jfa�LdJSNdT�\^NdJSZja�L���NG7 UALONOZ[PQ\^][UALOc LONOUWb IqJCFCF
\�FfLOZ R0U PdUWL 90Zja�LdJfR(FSU e Z[PKPQUL9(FfJCA8\^NdJfa�] [(FSUWL 5 687 UWLOU�LdJSNdT�\^NdJSZja�LKJfaaALFfT�V�U=IZ7 UWa�LOU8PGY[U8P�9�PdZTAyUWLdLOUWL�FSUW\�Y[U
1~R�c AyPQ\[LG7�Z[P'Z[NG7�U8PGIqJfLOU+2 \[a�V IZ7 UWa�NG7 U8cZciZjJMa�NG7 U�XYNOZ[PQ\^][UKklPdZjT:9 5 K�Jfa�\�FCFScFNG7 U�LONOZ[PQ\^][UKLOcYLdNOUWb IqJCFCF
a U8UWV LdZjbAUsbAU�AX7�\[a�JfLdb NOZfW[U8UL92NOP®\�AGW�Z e NG7 UlLOU8PGY[U8P+1¾L72	IZ7�U8PdU�UW\�A 7$[(FSUlJfL_FSZ1A8\^NOUWV 5 6¸ZALdT�b b%\^PQJ?>8U4�
NG7 UsLONOZ[PQ\^][UFb%\[a�\^][UWbAUWa�N�LdcYLONOUWb IqJCFCF�R�UlPdUWLG9�Zja�LdJSR(FSU e Z[P"NG7 U e ZbFCFSZ�IqJfa ] Nd\[L W L�� UW\�AX72Z e IZ7�JNAX7 IqJCFCF
R�UsV�JMLGA8T�LdLOUWV2JMa ][PdUW\^NOU8P�V U8Nd\[JNF Jfa NG7 U e ZbFCFSZ�IqJfa ]�LOU�AyNdJSZja�L61

� n'PQZ�Y JfV�Jfa ]A\�ALAyUWLdLqNOZ [(FSUWL 5
� m U8UL9�JMa ]�NOPQ\�AGW2Z e \�AyNdJ?Y[U<[ FSU�LOUWLdLdJfZja�L 5
� m U8UL9�JMa ]�NOPQ\�AGW2Z e \�AyNdJ?Y[U _�J¤k LdUWLdLdJSZja�L 5
� � UL9 FfJCA8\^NOU;[(FSUWL"JMaVA8\[LOU`\%LdU8PGY[U8PZAyPQ\[LG7�UWL�Z[P890ZjLdLdJfR(FSc IZ7�UWa2a ULI�LOU8PGY[U8P®L�ciZjJMa2NG7 Us][PdZjT:9 5
� XYU�FSU�AyNdJMa ] 1¾\[a�V9b%\[Jfa�Nd\[Jfa�JMa ]32?NG7 U=FfJfLON6Z e LOU8PGY[U8P®L�\[LdLOZTA8Jf\^NOUWV I�JSNG7�UW\�AX7B[(FSUsb%\[a�\^][UWVDR�c�NG7 U

LOc LONOUWb 5

"!(N"!( 
 ����'�0 %a�b�b01+�+ +�0`+�+���� ��+

� 7 UWa�\ 9�PdZ1AyUWLQL`Jfa NG7 U e Z[PQb Z e \§_DJ¤k cOZ[R�JfL`U-, U�A8T NdJfa ]�Zja,LOZjb%U PdUWLdZjT PXAyU4�'JSNFb JS]b7�N \^NALOZjbAU
9�ZjJMa�N a U8UWV�NOZ§\�ALAyUWLQLA\B9�\^PdNdJCA8TaFf\^P [(FSU 5 K PdZjb NG7�U 90ZjJfa�N`Z e YYJSULI Z e NG7�U�P®T�a�a�Jfa�]V9�PdZTAyUWLdL��'JSN�JfL
cOT�LdNK\�ALAyUWLdLQJfa ]2\ [(FSU�Jfa�NG7 U FSZ1A8\�F�[(FfU`LOc LONOUWb
� R�T�NlJMaDPdUW\�FMJSN c9NG7�U [ FSU JML
FfZ1A8\^NOUWV§Zja�LOZjb%U PQUWbAZ[NOU
LONOZ[PQ\^][U6LOU8PGY[U8P 5 687�\[aaWYL¸NOZK\KL 90U�A8Jf\�FUFMJSR�PQ\^Pdc 1¾\[a Z[NG7 U8P'_�J¤k 9�PdZ�cOU�AyN�A8T PQPdUWa�NGFfclT�a�V U8P
V�ULY[U�FSZ�9�bAUWa�N72
NG7�\^N�Jfb 9(FSUWbAUWa�NdL�\[a�V 1~R�c9bAUW\[a�LqZ e \.9�PdU�FSZj\[V�JMa ]%bAU�AX7�\[a�JfLdb 26Z�Y[U8PdPQJMV UWL�LdZjbAUFZ e NG7 Uf[(FSUF\�ALAyUWLQL
PdZjT NdJfa UWLf9�PdZ�YYJMV UWV5RYc5]bFfJSR�A0�E\�ALAyUWLdLdJMa ]�\�PdUWb%Z[NOU [ FSU JfL AyZjb 9(FfU8NOU�FSc5NOPQ\[a�LG9�\^PdUWa�N 5 6Z7 U PdZjT�NdJfa UWL
Jfa NG7�JfL FfJfR�PQ\^Pdc a�U8UWV�LANOZQW a Z�I IZ7 U8PdUV[ FSUWL A8\[a R0U e ZjT�a�V \[a�V \[L \�PdUWLdT(FSN�NG7 UDLONOZ[PQ\^][U�LOc LONOUWb
Z0/�U8PQL'NG7 UqJfa�NOU8P e \�AyU e T�aaAyNdJSZja�LZ8 �S4Q�jx z G'8fz-���7* zy{ w8zvw®w®u��^{2\[a�V 4S8 ��wWz w8zywQwvu��^{ 5 687 U�Jfa�NOU8P e \�AyU e T�aaAyNdJSZja
8 �S4®�[x z G�8Sz IqJCFNF�bAZjLdN.FfJ?W[U�FSc,a Z[NAR0U9a U8UWV UWV RYc,NG7�U FfJSR�PQ\^PQc4�'R0U�A8\[T�LOU2NG7 U e T�aaAyNdJSZja � * zy{ wWzvwQwvu��[{
b`T�LdN'R0U8A8\�FCFSUWVAR0U e Z[PdU�UW\�AX7 [(FSU�\�ALAyUWLdL�� \[a�V%R0U�A8\[T�LOUqNG7 UWLOU�N I�Z e T�aaAyNdJSZja�L 1~Zja LdTaALAyUWLdL 2RIqJCFNF�PQU8NdT PQa
NG7 UFLd\[bAU<Y�\�FfT�U 5 687�JML Y�\�FfT�UFJfL�\ FMJfLON"Z e NG7 ZjLOUFLdU8PGY[U8PQL8I�7 U8PdU�NG7 U<[(FSU=A8\[a9R0U e ZjT�a�V 5 687 U=FfJMLONJIqJCFCF
R�U<9�PQJSZ[PQJfNdJ?>8UWV.�:IZ7�JNAX7Db%UW\[a�LqNG7�\^NqNG7 U�LOU�AyZja�V�LOU8PGY[U8PlJfa9NG7�UfFfJfLdNqLG7 ZjTaFMV2R0UFT�LOUWVDZjaaFSc2J e NG7 U [�PQLON
JfLqT�a�PdUW\�AX7�\^R FSU4��NG7�UFNG7�JSP®VDLG7 ZjT(FfV2ZjaaFSc2R0U T�LOUWVDJ e NG7 U��8LdNK\[a�V 4 a�V�LOU8PGY[U8PQLl\^PdU�T�a PdUW\�A 7�\^R(FSU \[a�V
LOZAZja 5
687 U89�PQZ1AyUWLdL?Z e Z�9�UWa�Jfa ]F\;[ FSUq\�ALAyUWLdL6LOUWLdLQJSZja JfL?LG7 Z�I�a Jfa K�JS]jT�PdU`� 5 687 UqZ[PQV U8P?Z e UW\�A 7 LONOUL9�JMaANG7 U
9�PdZTAyUWLdLsJfLsJfa�V�JCA8\^NOUWV§R�c§\[a5Jfa�NOU8][U8P 5 XYNOUL9��%LG7 Z�IqLsNG7 U%LdNd\^NOU Z e NG7 U [(FSUAJfa e Z[PQb%\^NdJfZja�\[LQLOZ1A8JM\^NOUWV
IqJSNG7%NG7�UZ[(FSU����	��
��
�������
�������������
���������! "�
#$�;IZ7 UWa a Z`\�ALAyUWLQL"LOUWLdLdJSZja�JfL�\�AyNdJ?Y[UlZja NG7�\^N 9�\^PQNdJCA8TaFf\^P
[(FSU 1¾\[L Jfa�V�JCA8\^NOUWV�R�c&%�'�����(�� ���)�����$���+* ,
���)� 2 5 gia LONOUL9�-�NG7 U FfJSR�PQ\^Pdc AyZ V U2Zja NG7 U2PdUWLdZjT PXAyU
A8\�FCFfL
�7* z8{ w8zywQw®u��^{ 9�\[LdLdJfa�]�\[L 9�\^PQ\[bAU8NOU8PQL�NG7 UD_�J¤k LOUWLQLdJSZja JfV 1/.�.�. 27�'NG7 UV9�\^NG7 a�\[b%U�PQU�Ff\^NdJ?Y[U
NOZDNG7 U$7 ZjbAU�V�JSPdU�AyNOZ[Pdc�\[a�V,NG7 U [(FSU \�ALAyUWLdL�LOUWLQLdJSZja,N c19�U�1¾Jfa5NG7�JfL<A8\[LOU10�2�3�4�5 2 5 6
ZBW[U8UL9 N I�Z�Z[P
bAZ[PdU�9�PdZTAyUWLdLOUWL e PdZjb Z�90UWa�Jfa�] \ [(FfUl\�ALAyUWLQLqLOUWLdLQJSZja�Zja2NG7 U�Ld\[bAU;[ FSUK\^NqNG7 U�Ld\[bAUsNdJfb%UKRYc A8\�FNFfJfa ]
�7* zy{ wWzvw®w®u��^{5ZjaDV�J /�U8PQUWa�NqLdNOZ[PQ\^][UALOU8PGY[U8PQL���ZjaaFSc NG7 U A8T PdPdUWa�NKX�kO? IqJCFCF0PQU8NdT PQa9NG7�UFPdU(8YT UWLONOUWVBFfJfLON
Z e LdU8PGY[U8PQL8I�7 U8PdU�NG7 U<[(FSU<A8\[aDR�U e ZjT�a�V 5 687�U�LONOZ[PQ\^][U�LOU8PGY[U8PqNG7�\^NqPdU�AyUWJ?Y[UWV�NG7 U � * zy{ wWzvw®w®u��^{ A8\�FCF
T:9 V�\^NOUWLKNG7 U [(FSUAJfa e Z[PQb%\^NdJfZja 1¾LdNOUL96. 2q\[a�V5LOUWa�V�LlbAUWLQLd\^][UWL�NOZD\�FNF
Z[NG7�U8P`bAUWb`R0U8PQLlZ e NG7�U ][PQZjT:9
NOU�FCFfJfa ]`NG7 UWb NOZAT:9 V�\^NOUKNG7 U�Jfa e Z[PQb%\^NdJSZja�\[LdLOZTA8Jf\^NOUWV$IqJfNG7 NG7�U
[ FSU����	��
��������������7���$�7�����������
�8 "��#��
1¾LONOUL9:9 2 5 XYNOUL9;92JfLqPdU(8�T�JSPdUWVDJMa A8\[LOU NG7 UfA8T�PdPdUWa�NlX�kO? AyPQ\[LG7�UWL�\[a�V�\[a Z[NG7 U8PlLOU8PGY[U8PsJfLqU�FSU�AyNOUWV§\[L
NG7 U a ULI X�kO? 5 g N<AyZjTaFMV�R0U \^Pd]jT UWV NG7�\^NFZjaaFfc�NG7 U2X�kO? JMLsPdU(8YT�JSPdUWV�NOZ 7 ZbFfV5JMa e Z[P®b%\^NdJSZja�\^R0ZjT N
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\�FCF NG7 U [(FSUWLsJfa§NG7�U%LONOZ[PQ\^][U L 9�\�AyU4�¸R�T NsJfa W[U8UL9�JMa ]9\�FCFELOU8PGY[U8P®L�T:9�NOZ9V�\^NOU4��I�U%\^PdU L 9�\^PdUWV§Z e NG7 U
NOUWV�JSZjT�LKNd\[L W�Z e PdU8R�T�JCFfV�Jfa�]ANG7 U AyZjb 9(FSU8NOUAJfa e Z[PQb%\^NdJfZja.��LX7 ZjTaFfV�NG7 U A8T PdPdUWa�N�X�kO? AyPQ\[LG7 5 K JMa�\�FCFSc4�
Jfa2LONOUL9��%NG7 U=9�P®JSZ[PQJSNdJ?>8UWV$FfJMLON6Z e LOU8PXY[U8PQLqJfL6PQU8NdT PQa UWV 5

Storage Group
1:

3:

/home/MiG/user1/input.txt

4:update()

4:update()

4
:
u
p
d
a
t
e
(
)

Storage Storage
Server S4Server S3

Storage
Server S2

Storage
Server S1

Resource
R1

2:open_session(333, "input.txt", WRITE)

5:server_list:[S4, S3, S2]

server_list: [S4,S3,S2]

active_session: WRITE

/home/MiG/user1/input.txt

server_list: [S4,S3,S2]

active_session: None

SGC

�������
	���
��������������������! ��"�$#�#���%&%�%'��%&%&��()�

5 aaAyU%NG7 U FfJSR�P®\^PdcBAyZ V U PQU�AyUWJ?Y[UWLFNG7�U FfJfLdNsZ e LOU8PGY[U8PQLfIZ7 U8PdU NG7 U I6\[a�NOUWV [(FSU A8\[a,R0U e ZjT�a�V JfN<A8\[a
R�U8]jJMa 90U8P e Z[PQb%JMa ] JfNdL6PdUWbAZ[NOU�Z�90U8PQ\^NdJSZja Zja9NG7 U;[(FSU 5 gia NG7 UsU-, \[b 9(FSUsLG7 Z�Iqa9Jfa�NG7 U;[�]jT PdU4��LdTaA 79\
PdUWbAZ[NOU Z�9�U8P®\^NdJSZja�LX7 ZjTaFfV2R0U A8\^PdPQJSUWV�ZjT NqZja§LONOZ[P®\^][U�LdU8PGY[U8P+*$9 5�� 7 UWa�JfNZ[�a�JMLG7 UWL���JfN�JfL�PdU(8YT�JSPdUWV
NOZ A8\�FNF0NG7 U 468 ��w8z wWzvw®w®u��^{�JMa�NOU8P e \�AyU e T�aaAyNdJSZja 5 687�U�9�PQZ1AyUWLdL6Z e ALFSZjLdJfa�]�\[a2\�AyNdJCY[U;[(FSUl\�ALAyUWLdLqLOUWLQLdJSZja
JfL	Y[U8PQc�LdJMb%JCFf\^P�NOZAZ�9�UWa�Jfa ]`\�LOUWLQLdJSZja 5 gia e \�AyN��aK�JS]jT PQU ��I�ZjTaFfV R0UKV UL9�JCAyNdJfa ]�LdTaA 7�\ 9�PdZ1AyUWLQL�J e NG7 U
�7* zy{ wWzvw®w®u��^{�A8\�FNF I�U8PdU2PQUL9(Ff\�AyUWV RYc NG7 U A8\�FCF '-,��	��� ���	�����$���/. .�.�.1032�� �������8 �
#���254 � NG7 U2R0Z(, UWL
LG7 Z�I�Jfa ]9NG7 U [(FSU Jfa e Z[PQb%\^NdJSZja,Jfa,LdNOUL9�L � \[a�V6. I�U8PdU L I�\ 9(9�UWV�\[a�V,LONOUL96�BI�U8PdU�PdUL9(FM\�AyUWV RYc \
PdU8NdT PQa$Y^\�FfT U�Jfa�V�JCA8\^NdJfa ] NG7�\^N�NG7�U�LOUWLdLdJSZja 7�\[L"R0U8UWa9Ld\ e U�FSc$ALFSZjLOUWV 5
g a,\[a,\�FSNOU8P®a�\^NdJ?Y[U V UWLdJS]ja.��Jfa�LdNOUW\[V5Z e Zja U ]bFSZ[R�\�F�LONd\^NOU�Z e NG7 U %�'��	��(
� ���	�����$��� [�U�FfV,Jfa�NG7 U [(FSU
Jfa e Z[PQb%\^NdJSZja.� I�UZAyZjTaFfV%Z�9�N e Z[P�\=FSZTA8\�F�LONd\^NOUqLOZbFMT NdJSZja 5 g a LdTaAX7 \sV UWLdJS]jaANG7�U %
'��	��(�� ���	�����$��� [�U�FfV
I�ZjTaFMVFR0U"\lb%\ 9a9�Jfa�] e PdZjb LOU8PGY[U8P'JfV�L¸NOZ�\�ALAyUWLdL?LOUWLdLdJSZja�LONd\^NOUWL 5 g a e \�AyNENG7�JfL�b%\ 9a9�JMa ]�AyZjTaFMV`PQUL9(Ff\�AyU
NG7 U ���$��(
��� ,������ [�U�FfV.�
PdUWbAZ�YYJfa�]9NG7 U a�U8UWV e Z[P`\�LOUL9�\^PQ\^NOU %
'�����(�� ���)�����$��� [�U�FfV,\�FCFENOZ[][U8NG7 U8P 5
0 T�N�b%Z[PdU9Jfb 90Z[PdNd\[a�N��?NG7 U 4S8 �^w8z wWzvwQwvu��[{ Jfa�NOU8P e \�AyU9PdZjT NdJMa U I�ZjTaFfV a�Z FfZja ][U8P%R0U2a U8UWV UWV 5 " \�A 7
LOU8PGY[U8P&cOT�LdN	ALFSZjLOUWL�JSNdL'Z�Iqa�LOUWLdLdJSZja LONd\^NOUKUWa�NOPdc JfaANG7 UKLOU8PGY[U8P�NOZ LOUWLQLdJSZja LdNd\^NOUKb%\ 9(9�Jfa ] e ZbFCFSZ�I�UWV R�c
\%bAUWLdLd\^][U�LOUWa�N�NOZ \�FCF Z[NG7 U8P�][PdZjT:9�b%UWbFR0U8PQL�LOcYa(AX7 PdZja�J?>WJfa ]�NG7 U=[ FSUFJfa e Z[PQb%\^NdJfZja 5 687�U�V Z�Iqa�LdJfV U
JfLq\[a§JfaaAyPQUW\[LOU JMa AyZ V U AyZjb 9(FSU-, JSN c4�0R0U�A8\[T�LOU�a Z�I \[a�\�ALAyUWLdLsLOUWLdLQJSZja�JML�AyZja�LQJfV U8PdUWV ALFSZjLOUWV.��ZjaaFSc9J e
JSN�JfL�ALFSZjLdUWV e Z[Ps\�FCF LOU8PGY[U8PQLlJfa�NG7 UAb%\ 9a9�JMa ] 5 gia�\[V�V�JSNdJSZja�LOc aaAX7�PdZja�J?>WJfa�]%NG7 U�LOUWLdLdJSZja§LONd\^NOUA\�AyPdZjLQL
NG7 UlXYNOZ[P®\^][UskKPQZjT:9�1 e Z[P6\F]jJ?Y[UWa [(FSU+2 IqJCFCF�R�U�\fFfJfNONGFSUqbAZ[PdUKV�J��.A8T(FSN���b%\ W Jfa ]FNG7 U
AyZ V UKbAZ[PdU
9�PdZja U
NOZ%U8PdPdZ[P 5
� 7�JNAX7AZja UKJfL'LOU�FfU�AyNOUWV JfL 9�PdZ[R�\^R(Ffc \�b \^NONOU8P�Z e Nd\[LONOU4� LdJfa(AyU�R0Z[NG7%LOZbFfT NdJfZja�L IqJCFNFTI�Z[PGW 5 gµN AyZjTaFfV%R0U
\^Pd]jT UWV NG7 ZjT ]b7#� NG7�\^N"NG7 U�\�FSNOU8PQa�\^NdJ?Y[UFLOZbFfT�NdJSZja IqJCFCF�7�\�Y[U`\[a2Z�Y[U8PQ\�FNF R0U8NONOU8PJ9�U8P e Z[PQb \[aaAyU4� R0U�A8\[T�LOU
NG7 U�AyZ V UqP®T�a�a�Jfa�]KZja NG7 UqPQUWLOZjT PXAyUKJfL e PdU8UqNOZ AyZja�NdJMa�T U�ZjaaAyUKNG7 UZ[(FfU�Z�90U8PQ\^NdJSZja.7�\[L	AyZjb 9(FfU8NOUWV 5 5 a
NG7 U�Z[NG7 U8P�7�\[a�VDNG7 UFNµc`9�JNA8\�F,[(FSU`\�ALAyUWLdLlJfaD_�J¤k JMLZFfJ?W[U�Ffc NOZ R�U`\[aDZ�90U8PQ\^NdJSZjaDZja�\.Y[U8Pdc Ff\^Pd][Uf[(FSU 5
687�JfL�bAUW\[a�L�� NG7�\^N"NG7�UsNdJfbAUlL 90UWa�N6Zja Z�90UWa�Jfa ]�\[a�V$ALFSZjLdJMa ]A\f[ FSUs\�ALAyUWLdL�LOUWLdLQJSZja IqJCFCF�R0UKa U8]bFMJS]jJSR(FSU
AyZjb 9�\^PdUWV NOZ%NG7�UsNOZ[Nd\�F NdJfbAU�L 90UWa�N6Zja2NG7 U;[(FSUlZ�90U8PQ\^NdJSZja 5 0 U�A8\[T�LOU�Z e NG7�JfL�� \[a�V R0U�A8\[T�LOUsJSN�LdU8UWb%L
T�aaFSZ[]jJCA8\�F
a Z[NKNOZ$7�\�Y[U�NOZVALFSZjLOUA\ LdUWLdLdJSZja�ZjaaAyUAJSN�7�\[LqR0U8UWa�Z�90UWa UWV.��NG7 U�LONOZ[PQ\^][U%LOc LONOUWb IqJCFCF¸T�LOU
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NG7 U�V UWLdJS]ja2LX7 Z�IqaDJfaVK�JS]jT PdU%� 1~PQU(8�T�JfPQJfa ] NG7 U�4S8 ��wWz w8zywQwvu��^{ e T�aaAyNdJSZjaVA8\�FNF 2 5
" Y[UWa2NG7 ZjT�]b7DJfb 9 FSUWbAUWa�NdJfa ] NG7 U�PdUWbAZ[NOU<[(FSUsZ�90U8PQ\^NdJSZja�LqJfL�a Z[N89�\^PdN"Z e NG7�JfL 9�PdZ�cOU�AyN���JfN�LG7 ZjTaFfV R0U
LONd\^NOUWV.�YNG7�\^N�LdJMaaAyU�NG7 U8[�PQLON?V UWLQJS]ja%LOZbFfT�NdJSZja%JfL AX7 ZjLOUWa#��NG7 UqPdUWbAZ[NOU
[(FSU"Z�90U8PQ\^NdJSZja A8\^PdPQJSUWV ZjT N e PdZjb
NG7 U PQUWLOZjT PXAyU4�?b T�LON R(FSZTAGW,T�a�NdJNF'NG7 U Z�90U8PQ\^NdJSZja 7�\[L AyZjb 9(FSU8NOUWV Zja \�FCF�LONOZ[PQ\^][U9LdU8PGY[U8PQL�Jfa`Y[ZbF?Y[UWV 5
687�JfLEJfL�LG7 Z�Iqa Jfa K�JS]jT PdU 415 0 U�A8\[T�LdU�NG7 UKLONOZ[PQ\^][UlLOU8PGY[U8PQL�\^PdU�U-,190U�AyNOUWV NOZFR0UZFSZTA8\^NOUWV Zja NG7 UKLd\[bAU
E G  ���NG7�JfLAPdU(8YT�JSPQUWbAUWa�N LG7 ZjTaFfV a Z[N Jfb 9�ZjLdUD\ 90U8P e Z[PQb%\[aaAyUDR�Z[NONGFfUWa U�AGW Zja [(FSU9Z�90U8PQ\^NdJfZja�L 5 g e
7 Z�I�ULY[U8P(� e T NdT PdUlLONOZ[PQ\^][U`LOU8PGY[U8PQLJI�JCFCF�R�U;FSZTA8\^NOUWV Zja9V�J /�U8PdUWa�N E G  �L"\[a�V$9�ZjLQLdJSR(FScA][U8Z[][P®\ 9(7�JCA8\�FCFfc
e \^Ps\ 9�\^PdN��¸NG7�JfLlb%\Wc�a Z[NsR0U`NG7�U R0UWLONsLOZbFMT NdJSZja 5 gia�NG7�\^N=A8\[LOUANG7 UALOU�AyZja�V�V�UWLdJS]ja§LOZbFfT NdJfZja�LX7 ZjTaFfV
R�UsT�LdUWV9\[a�V9\ [(FfUsZ�9�U8P®\^NdJSZja9LG7 ZjT(FfV�ZjaaFSc�R(FSZTAGW T�a�NdJCF JfN87�\[L8AyZjb 9(FfU8NOUWV2Zja9NG7 U;[�PQLON�LOU8PGY[U8P 5

Resource
R1

Storage Group

Storage Storage
Server S4Server S3

Storage
Server S2

Storage
Server S1

SGC

1:remote_file_op()

2:
fo
rw
ar
d(
)

2:forward()

4:
do
ne
()

4:done()
3:op()

5:done()

def remote_file_op(f,op):

thread_list = []

for s in get_server_list(f):

ft = ForwardThread(s,f,op)

thread_list.append(ft)

ft.start()

t.join()

for t in thread_list:

� � ���
	�� � ����� ��#��	�'����� ��
&���1(
�'���! ��"()����
 ���'��()�
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687 UELONOZ[PQ\^][U�LOcYLdNOUWb�\�FfLOZ"Z0/0U8PQL NG7�U?Jfa�NOU8P e \�AyU e T�a(AyNdJSZja�L 48tdzd�[x z w8zywQw®u��^{ 8 u¤{�rK\[a�VAtdzy}�� �[z w8zywQwvu��^{ 8 u~{ r+�
IZ7�JCA 7,LG7�ZjTaFfV,R�U T�LOUWV�RYc \�_DJ~k LOU8PGY[U8P 9�PdZTAyUWLdL IZ7 UWa�\�_DJ~k LOUWLdLdJSZja JfL AyPdUW\^NOUWV \[a�V�V�U�FSU8NOUWV
PdUWL 90U�AyNdJ?Y[U�FSc 5 687�UWLOU e T�aaAyNdJSZja�LJAyPQUW\^NOUWL 1¾\[a�VDV U�FSU8NOUWL726\ LOcYb`R0ZbFfJCA�FfJfaaW.FSZTA8\^NOUWVDJfa NG7 U<9�T R(FfJNAZI�U8R o
L 9�\�AyUKZja NG7 UlLONOZ[PQ\^][UsLOU8PXY[U8PQL6\[a�V.90ZjJfa�NdL�NOZ`NG7 U�7 ZjbAUlV�JSPQU�AyNOZ[PdcAZ e NG7 UlT�LOU8P�NOZfI�7 Zjb�NG7�UKLOUWLQLdJSZja
R�U�FfZja ]jL 5 687 U�a�\[b%UsZ e \ALOc b`R�ZbFMJCA�FMJfa:W IqJNFCF�R�UlNG7 U�\�AyNdT�\�F LOUWLdLdJfZja2JfV 5 X TaA 7VFfJfa:W L6\^PdU�\%a U�AyUWLQLdJSN c
R�U�A8\[T�LOU6_�J¤k PdUWLOZjT P AyUWL�W a Z�IqL ZjaaFScsNG7 U6LOUWLdLdJfZja`JfV \[a�V`NG7 U6PdU�Ff\^NdJ?Y[U_9�\^NG7`NOZ�[(FSUWL
Z�Iqa UWV RYcF\�]jJ?Y[UWa
T�LOU8P 5 ?�Zja�LOU(8YT UWa�NGFScFNG7�U6LdNOZ[PQ\^][UqLOc LONOUWb b T�LON'b%\[JMa�Nd\[Jfa�\sb%\ 9(9�Jfa ]KR0U8N I�U8UWa _DJ~k LOUWLdLdJfZja JMV�LE\[a�V
T�LOU8PQL�7 ZjbAU`V�JSPdU�AyNOZ[PQJSUWL 5 687�JfL�Nd\[L WDJfLKbAZjLON�UW\[LdJCFScV90U8P e Z[PQbAUWV9\[L
9�\^PQNqZ e 4WtOzQ�[x z w8zywQwvu��^{ 8 u~{ r9\[a�V
tOz8} ���^z wWzvwQwvu��[{ 8 u~{ r 5 6Z7 UZ9�PQZ1AyUWV�T�PdU�Z e AyPdUW\^NdJMa ]`\ LOUWLdLdJfZja FfJMa:W JML?LG7 Z�Iqa�Jfa.K�JS]jT PQU D15 _�\^PGWYJMa ] �
LG7 Z�I�L"NG7 U<AyZja�NOUWa�NdLKZ e NG7 U=9�T R(FfJCA
I�U8R�L 9�\�AyU�ZjaD\�FCF¸LOU8PGY[U8PQL 5 gia9LONOUL9 4 NG7 U`_�J¤k LOU8PXY[U8Pq]jJ?Y[UWL�NG7 U
Z[PQV U8P"NOZ AyPQUW\^NOU`\ALOc bFR0ZbFfJNA
FMJfa:W JMa NG7 U;9�T R(FMJCAZI�U8RDL 9�\�AyU=90ZjJfa�NdJMa ]�NOZ%NG7 U<7 Zjb%U�V�JSPdU�AyNOZ[Pdc�Z e NG7 U
T�LOU8P_IqJSNG7 T�LOU8P�JMV �7������. 5 687 UKR0Z(,.Ff\^R0U�FSUWV .ALG7 Z�IqL?NG7�U
AyZja�NOUWa�NdL�Z e NG7 U
9�T R(FfJNA I�U8R2L 9�\�AyUKZja�NG7 U
X�kO?�\ e NOU8PsNG7�U�LdcYb`R0ZbFfJCA<FMJfa:WV7�\[LlR0U8UWa AyPdUW\^NOUWV.� R�T�N�R0U e Z[PdU`NG7�U Z[NG7�U8P�LOU8PGY[U8PQL;7�\[LKR0U8UWa�NOZbFfV�NOZ
AyPdUW\^NOU�NG7 U`Ld\[b%U FfJMa:W 5 6Z7�JfLZ7�\ 9a90UWa�L�Jfa�LONOUL9 92\[a�V [�a�\�FCFSc JfaDLdNOUL9 � NG7�U�_�J¤k�LOU8PGY[U8PsJfLqa�Z[NdJ?[�UWV
\^R�ZjT�N?NG7 U�ZjT NGAyZjbAUlZ e NG7 U�Z�9�U8P®\^NdJSZja 5 687 U
FfJfa:WALG7 ZjT(FfVAR0U�AyPdUW\^NOUWV�Zja \�FCF�LOU8PGY[U8PQL6\[a�V�a Z[N�cdT�LON�Zja
NG7 UsZja UWLqLdU8PGYYJMa ] [(FSUWL6Z�I�a UWV9RYc1�����$��. 5
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MiG
Server
M1

Storage Group

Storage Storage
Server S4Server S3

Storage
Server S2

Storage
Server S1

SGC

2:create_session_link(333,"user3")
4:create()

4:create()

4
:
c
r
e
a
t
e
(
)

1:

3:

/www/MiG

111 −> /home/MiG/user1

222 −> /home/MiG/user2

/www/MiG

111 −> /home/MiG/user1

222 −> /home/MiG/user2

333 −> /home/MiG/user3

5:success

��� � �
	 ���
��� 
&� ���'�����1� %��	��� () ���# %&��%&%'��()�  ����	�

g e NG7 U$FfJfaaW I�U8PdU�NOZ�R0U$AyPdUW\^NOUWV�ZjaaFSc�Zja LOU8PGY[U8P®L 7�ZbFfV�Jfa ] [(FSUWL�Z�Iqa UWV�RYc5NG7�JfL T�LOU8P NG7 UWa.�EJfa,NG7 U
A8\[LOU Zja�U Z e NG7�UWLOU�LdU8PGY[U8PQL AyPQ\[LG7 UWL(�ENG7 U LOc LONOUWb I�ZjTaFfV 7�\�Y[U�NOZ§PdU�AyPdUW\^NOU2\�FCF'NG7�U ��FSZjLdN � FMJfa:W LsZja
Z[NG7 U8P?LOU8PGY[U8P®L 5 687 U�T�LOU8P®L 7 ZjbAUqV�JfPdU�AyNOZ[Pdc4�bIZ7�JCAX7AJfL�NG7�UqV UWLONdJfa�\^NdJSZja�Z e NG7�UqLOUWLdLdJfZja FfJfa:WFJMLEPdU(8YT�JSPdUWV
NOZ U-, JfLON���R0U�A8\[T�LOU`JfN�LG7 ZjT(FfV 7�\�Y[U`R0U8UWa AyPdUW\^NOUWV�\^NKNG7 U<90ZjJfa�NZIZ7�UWa9NG7 U AyZ[PdPdUWL 90Zja�V�Jfa ] _�J¤khT�LOU8P
\�ALAyZjT�a�N I�U8PdU AyPQUW\^NOUWV 5 g e NG7 U 7 ZjbAU5V�JSPdU�AyNOZ[Pdc JfL a Zja o©U-, JfLONOUWa�N���ALFfUW\^PXFSc LdZjbAU8NG7�Jfa ] JfL$IqPdZja ] 5
n \^P®\[bAU8NOU8PQL_9�\[LdLOUWV NOZ 4WtOzQ�[x z wWzvwQwvu��[{ 8 u~{ r%JfaaALFfT�V U�\`_�J¤k�LOUWLdLdJSZja JfV%\[a�V \`T�LOU8P�JfV 5 687�U e T�aaAyNdJSZja
tOz8} ���^z wWzvwQwvu��[{ 8 u~{ r PdU(8YT�JSPQUWL?ZjaaFfc \ALOUWLdLdJfZja�JMV \[L 9�\^P®\[bAU8NOU8P 5 g N6PdUWbAZ�Y[UWL�NG7 U;FfJfa:W%\[a�V2b \ 9a9�Jfa ]
Jfa NG7 U�Ld\[bAU<I�\ c 4WtOzQ�[x z wWzvw®w®u��^{ 8 u~{ r$AyPdUW\^NOUWLqNG7�UWb 5

"!(N"!(C! ����'�0 ��01PR'����b%a����� �
687 U AyZ[PdU�Z e NG7 U�LONOZ[PQ\^][U%LOc LONOUWb�JfLla Z[NlPdUWLG9�Zja�LdJSR(FSU e Z[PsT:9 V�\^NdJfa ] ULY[U8PdcDPQUL9(FfJCA8\ Z e \ [(FSU IZ7 UWa§\
[(FSU Z�9�U8P®\^NdJSZja AX7�\[a ][UWLsZja UAPdUL9 FfJCA8\ 5 687�JfLKNd\[L W IqJCFCF
R0U 7�\[a�VaFSUWV�RYc�\2LG9�U�A8JM\�F�9�PdZ1AyUWLQL�1�9�PdZ[R�\^R(Ffc
\[a ]
686�n6XV9�PdZ1AyUWLQL72"RYc e Z[PGI6\^PQV�Jfa�] PdUWbAZ[NOU [(FfUFZ�90U8PQ\^NdJSZja�Ll\[LsV UL9�JCAyNOUWV�JMaBK�JS]jT PQU 415 GKLlNG7�JfLKJfL
a Z[N�9�\^PdNqZ e NG7�JfL89�PdZ�ciU�AyNsJSN�IqJCFCF¸a Z[NlR�U V�JfLGA8T�LdLOUWV e T PdNG7�U8P 5 ]�Z�I�ULY[U8P(�¸\[Ll\�FSPdUW\[V�c9bAUWa�NdJfZja UWV.�0NG7 U
AyZ[PdU%Z e NG7 U LONOZ[P®\^][U�LOc LONOUWb IqJCFCF R0UAPdUWL 90Zja�LdJfR(FSU e Z[P`PdUL9(FfJCA8\^NdJMa ]$[(FSUWL�LG7�ZjTaFfV�\9LOU8PXY[U8PfAyPQ\[LG7,\[a�V
9�ZjLQLdJSR(FSc.IZ7 UWaD\ a ULI�LdU8PGY[U8P cOZjJfa�LqNG7 U�][PdZjTa9 5 g aDNG7�JfLqLdU�AyNdJSZjaDNG7�UFNOU8PQb 48tO��w�2 I�7 UWa9PdU e U8PdPQJMa ]ANOZ
\DLONOZ[PQ\^][U LOU8PGY[U8P ��LX7 ZjTaFfV�R0U T�a�V U8PQLONOZYZ V5Jfa5NG7�U R�PdZj\[V,LOUWa�LOU NG7�\^NFNG7�U LOU8PGY[U8PAJfa 8�T UWLdNdJSZja JfL`a Z
FSZja ][U8P89�\^PQN"Z e NG7 U�XYNOZ[PQ\^][U kKPQZjT:9D\[LqV�U�A8JfV UWV RYc NG7 U�X�kO? 5
g a�NG7�U%ULY[UWa�N`Z e \9LOU8PGY[U8P AyPQ\[LG75NG7�U�X�kO? b T�LON�JMa�L 90U�AyNsNG7 U Jfa e Z[PQb \^NdJSZja§Zja \�FCF�NG7�U [(FSUAPdUL9 FfJCA8\[L
NG7�\^N I�U8PQU8FSZ1A8\^NOUWV%ZjaANG7 U�JCFCFSo e \^NOUWV�LOU8PGY[U8P 5 K�Z[P?ULY[U8Pdc [(FSU6NG7�\^N I�U8PdU8FSZTA8\^NOUWVAZjaANG7�U8AyPQ\[LG7 UWVALOU8PXY[U8P(�
NG7 U�X�kY? U-, \[b%Jfa UWLK\�L 90U�A8Jf\�F¸Jfa�NOU8][U8P�Y�\�FMT UfA8\�FCFfUWVDNG7 U�tdz * 8 u 4®�[x¾u��^{ 8fz �[z 8�Z e NG7 U [(FSU 5 g e NG7�JML8Y^\�FfT U
JfL6][PdUW\^NOU8PKNG7�\[a9Zja U4��JSN�bAUW\[a�LqNG7�\^NZAyZ�9�JSUWLqZ e NG7�U=[(FSU=A8\[aDR�U e ZjT�a�V ZjaDZ[NG7 U8P�LdU8PGY[U8PQL�R0UWLdJMV UWL6NG7 U
Zja U NG7�\^N AyP®\[LG7 UWV 5 687 U2X�kO?�NG7 UWa�PdUWbAZ�Y[UWL�NG7 U2JfV,Z e NG7 U$AyPQ\[LG7 UWV LOU8PGY[U8P e PdZjb NG7 U�w8z8t �[zyt 8 u¤wvx
\[LdLOZTA8Jf\^NOUWVVIqJSNG7 NG7�JfL [(FSU4� \[a�VVFSZYZ�W L e Z[P�\�PdUL9(Ff\�AyUWbAUWa�N�LOU8PGY[U8PKJfa�NG7 UA} zy} �Qz8tO8 uMwyx�Z e NG7 U`X NOZ[PQ\^][U
kKPdZjT:9 5 K�Z[P \§LOU8PGY[U8PANOZ�R0U�AyZjbAU NG7 U PdUL9(Ff\�AyUWb%UWa�NALOU8PGY[U8P%JfN�JML��EZ e AyZjT P®LOU4�?\�PdU(8YT�JSPdUWbAUWa�N NG7�\^N
LdTaAX7 LOU8PGY[U8P2V ZYUWL�a Z[N�\�FfPdUW\[V c 7 ZbFfV \SAyZ�9Yc Z e NG7�UB[(FfU 5 K PdZjb NG7 U§LdT R�LdU8N Z e ][PdZjTa9 bAUWb`R0U8PQL
NG7�\^N`Ld\^NdJML [�UWL`NG7�JfL�PQU(8�T�JfPdUWbAUWa�N��
NG7 U Zja U.I�JSNG7 b%JMa�Jfb T�b 8 � �j��JfLFLOU�FfU�AyNOUWV 5 687�JfL 8 �W�j��bAU8NOPQJCA JfL
NG7 UfW[U8cDNOZ$FfZj\[V�R�\�Ff\[aaA8Jfa ] JfaDNG7�U LONOZ[P®\^][U�LdcYLONOUWb 5 6Z7 U 8 �W�j�§bAU8NOP®JCAfAyZjT(FfVDR0U \ AyZjb`R�Jfa�\^NdJSZjaDZ e
LOULY[U8PQ\�F�V�JfLGAyPQU8NOU ��FSZj\[V�� 9�\^PQ\[b%U8NOU8PQLKNG7�\^N�I�U8PdU�T:9 V�\^NOUWVDPdU8]jTaFf\^PXFfc 5!" , \[b 9(FfU ��FSZj\[V�� 9�\^PQ\[b%U8NOU8PQL
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JfaaALFfT�V�U V�JML W FfZj\[V.��?6n � FfZj\[V.� a�U8N I�Z[PGW FSZj\[V \[a�VQFSZ1A8\�FMJSN c 5 g e Jfa e \�AyN���\ AyZjbFR�Jfa�\^NdJSZja Z e N I�Z�Z[P
bAZ[PdU ��FSZj\[V�� 9�\^PQ\[bAU8NOU8P®L IqJCFCF�R�UlT�LOUWV#��NG7 U;AyZjb`R�Jfa UWV 8 �W�j�2bAU8NOP®JCA�LX7 ZjTaFfV R0U
A8\�FCA8T(Ff\^NOUWV�R�c�LOZjbAU
WYJfa�V9Z e I�UWJS]b7�N e T�aaAyNdJSZja 5 K Z[PlU-, \[b 9(FSU NG7 U ?6n � FSZj\[V�LG7 ZjT(FfV 9�PQZ[R�\^R(FSc2a Z[NKR0U`PdU8]j\^P®V UWV�\[LKNOZYZ
Jfb 90Z[PdNd\[a�N���IZ7�U8PdUW\[L NG7 U�V�JfL W;FSZj\[V�V UL[�a�JfNOU�FScsLG7 ZjTaFfV 5 X JfaaAyU�JSN
JML¸U-,T90U�AyNOUWV`NG7�\^N�\�FNFj][PdZjT:9AbAUWb`R0U8PQL
1¾\^N<FSUW\[LONFJMa�JSNdJf\�FCFfc 2JIqJCFCF R0U FSZTA8\^NOUWV�Zja�NG7 U LQ\[bAU E G  ��¸\[a�V§R0U�A8\[T�LOU%g
[�a�V§NG7�U V�JfL WBFSZj\[V�NOZDR0U
Zja U`Z e bAZjLONlJfb 90Z[PdNd\[a�N ��FSZj\[V�� 9�\^PQ\[b%U8NOU8PQL 1¾J e a Z[NKNG7 U b%ZjLONKJMb 90Z[PdNd\[a�N72qJfa�\ LONOZ[P®\^][U�LdcYLONOUWb ��g
7�\�Y[U�NG7�JfL 9�\^PQ\[bAU8NOU8PK\[L�NG7 U�LdZbFSUFbAUW\[LdT�PdUsNOZ T�LOU;I�7 UWa2R�\�Ff\[a(A8Jfa ]�NG7 U�LOc LONOUWb FfZj\[V 5
G LdJfb 9(FMJ?[�UWVKU-, \[b 9(FSU�LQJSNdT�\^NdJSZja JfL¸LX7 Z�Iqa JfafK Jf]jT PdU'� 5 687 U�R0Z(,<Ff\^R0U�FSUWV%��LG7 Z�IqL LOZjbAU6Jfa e Z[PQb%\^NdJSZja
Zja�NG7 UJ[(FSU ���	��
��
�������
���������
.
�������$���
�8 "��#��qR0U e Z[PQU6LdU8PGY[U8P�XY�=AyPQ\[LG7�UWL 5 G6N 4 NG7 U�X�kO?�V U8NOU�AyNdL'NG7�\^N
XY�%JfL"a Z.FfZja ][U8P�PdUW\�A 7�\^R(FSU�\[a�V9PdUWbAZ�Y[UWLKJSN e PdZjb NG7 UF][PdZjT:99bAUWb`R0U8PZFfJfLON"\[a�V e PdZjb NG7 UFLOU8PGY[U8P�FfJfLON
Z e \�FCF�[(FSUWL�NG7�\^N�I�U8PdU FSZTA8\^NOUWV§Zja§X � 5 6Z7 UAX�kO? NG7�UWa�b T�LONlLOU�FSU�AyNs\�a ULI LOU8PGY[U8PlNOZV7 ZjLONKNG7 U [(FSU 5
X0� 1~NG7�U�X�kO? JSNdLOU�F e 2?\[a�V9X 4 \^PdU�90ZjLdLdJSR(FfUZAX7 ZjJNAyUWL�� R�T N�X 4 JfL6LOU�FSU�AyNOUWV R0U�A8\[T�LOUlZ e NG7�U
FSZj\[VVAyP®JSNOU8PQJf\
1¾LG7 Z�I�aDJfaDNG7 U`R0Z , Ff\^R0U�FSUWV D 2 5  �U-, N�NG7 UAX�kO? Z[PQV U8PQLsX D NOZ AyZ�9Yc2NG7 U [(FSU�NOZ9X 4 1¾LdNOUL9��327��IZ7�JNAX7
JfLfA8\^PQPQJSUWV�ZjT NAV�T PQJMa ]�LONOUL9 H15 K JMa�\�FCFSc X D LOUWa�V�L \§bAUWLQLd\^][U2NOZ�\�FCF�PdUWb%\[Jfa�JMa ]�LOU8PXY[U8PQL IqJSNG7�NG7 U
T:9 V�\^NOUWV2Jfa e Z[PQb%\^NdJSZja�Zja;���	��
��
���������������$��.
�����
�����
�8 �
#�� 5

Storage Group
1:

Storage Storage
Server S4Server S3

Storage
Server S2

Storage
Server S1

/home/MiG/user3/output.txt

replication_level: 2

server_list: [S3, S4]

load:0.1 load:0.3

SGC

load:0.5load:0.2

Server S4 unreachable, removed.

2:

4:copy_file()
6:update()

3:

/home/MiG/user3/output.txt

server_list: [S3, S2]

replication_level: 2

5
:
t
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n
s
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r

6
:
u
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d
a
t
e
(
)
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g e \
[(FSU IqJSNG7 \qPQUL9(FfJCA8\^NdJSZja FSULY[U�FY][PdUW\^NOU8PENG7�\[a NG7 U6aYT�bFR0U8P Z e ][PdZjT:9AbAUWb`R0U8PQL JfL e ZjT�a�V.�+NG7�U�LONOZ[P®\^][U
LOcYLdNOUWb 7�\[LqN I�Z AX7�ZjJCAyUWL61�gµNZA8\[a�V U�AyPdUWbAUWa�NqNG7�U�PdUL9(FfJNA8\^NdJSZja FSULY[U�F¸R�c�Zja UFZ[PKJSN8A8\[a cOT�LdN8FSUW\�Y[U NG7 U
A8T PdPdUWa�N�PQUL9(FfJCA8\^NdJSZjaBFSULY[U�F�T�aaA 7�\[a ][UWV 5 g e T�LOU8P®L�\^PdUA\^R(FfU`NOZ2V UL[�a�U`PdUL9 FfJCA8\^NdJSZjaBFSULY[U�FfL e Z[PlUW\�A 7 [(FSU
NG7 U8c Z�Iqa2Jfa�NG7 U�LONOZ[PQ\^][U�LG9�\�AyU 1¾\[L"NG7 U8c�LG7 ZjTaFfV�R0U+27�:AX7�\[a�]jJfa ]�NG7 UsPdUL9(FMJCA8\^NdJSZja FSULY[U�F e Z[P�LdZjbAU;[(FSU
I�ZjTaFMV \�FfLOZ PdU(8YT�JSPdU�NG7 UlLOcYLdNOUWbhNOZ�a Z[NdJ e cANG7 UlT�LOU8P"\^R0ZjT N?NG7�U
A 7�\[a ][U 5 687�UKLd\[b%U
AyZjTaFMV R0U�\^PQ]jT UWV
\^R�ZjT�NKa Z[N=A 7�\[a ]jJfa�]�NG7�U PQUL9(FfJCA8\^NdJSZja FSULY[U�FRY^\�FfT U4� R�T N�Zja§NG7�U Z[NG7�U8P<7�\[a�V.� JSNsJfLKUWa�NdJSPdU�FSc 9�ZjLQLdJSR(FSU
NG7�\^NsNG7 UALOU8PGY[U8P�NG7�\^N=AyPQ\[LG7 UWV I�ZjTaFfV�R0U`PQUWLONd\^PdNOUWV�Z[P�ULY[UWa 9(7�c LdJCA8\�FNFSc2PdUL9(Ff\�AyUWV 5 687 UAJfb 9�Z[PQNd\[a�N
NG7�Jfa ]AJfL6NOZ%V UL[�a U;IZ7�\^N"JfL6R0UWJfa ]AV Zja�U 5 g a2NG7�U=AX7 ZjLOUWaDbAZYV�U�F0NG7 UsPdUL9(FfJNA8\^NdJSZjaVFSULY[U�F�IqJCFNF�R0U;FSUW\�Y[UWV
T�aaAX7�\[a ][UWV9Jfa NG7 UsULY[UWa�NqZ e \ALOU8PXY[U8P�AyPQ\[LG7 5
G LGFfJS]b7�NGFSc9V�J /�U8PdUWa�N�LQJSNdT�\^NdJSZja§\^PQJfLdUWLZIZ7�UWa�\ a ULI LOU8PGY[U8P_cOZjJfa�L�NG7 U�][PdZjT:9 5 6Z7 U`PQUW\[LOZja�NG7�\^NlNG7�JfL
LdJSNdT�\^NdJSZjaDJfL�PdU�FfULY�\[a�NZIZ7�UWaDV�JfLXA8T�LdLdJfa�] [ FSU�PdUL9(FMJCA8\^NdJSZja.��JML�NG7�\^NKgJAX7 ZjLOU NOZ$FSU8N�NG7 U LONOZ[PQ\^][UALOc LONOUWb
FSUW\�Y[U2PdUL9 FfJCA8\^NdJSZja FSULY[U�FfLAT�a(AX7�\[a ][UWV JMa,NG7�U�ULY[UWa�N%Z e LOU8PGY[U8P AyPQ\[LG7�UWL 5 GKLA\�PdUWLdTaFSN��	IZ7 UWa \§a ULI
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LOU8PGY[U8P cOZjJfa�L�NG7 U�][PdZjT:9 ��NG7 U X�kO? b T�LONqJMa�L 90U�AyN"NG7 U=[(FfU�Jfa e Z[PQb%\^NdJSZja.��\[a�V FSZYZ�W e Z[P�[(FSUWL87�\�YYJMa ] \
PdUL9(FfJCA8\^NdJfZja FfULY[U�F ][PdUW\^NOU8P�NG7�\[a9NG7 U�aYT�b`R0U8P"Z e ][PQZjT:9DbAUWb`R0U8PQL 5 G
FCF LdTaA 7 [(FSUWL"b T�LON"R0U=AyZ�9�JfUWV2NOZ
NG7 U a ULIZFfc cOZjJfa UWV5LOU8PXY[U8P(� \[a�V [(FSU%Jfa e Z[PQb \^NdJSZja�b`T�LON�R0U T:9 V�\^NOUWV§NG7 PQZjT ]b7 ZjT N�NG7�U%][PdZjT:9 JMa�NG7 U
T�LdT�\�F�I6\Wc 5
K JMa�\�FCFSc�a Z[NOUFNG7�\^N e ZbFNFSZ�IqJMa ]%\ FSUW\[V U8P�U�FSU�AyNdJSZja.��NG7 U`a�ULIIX�kO? LG7 ZjTaFfV A8\^PdPdc ZjT Nq\.[(FSU�PdUL9 FfJCA8\^NdJSZja
9�PdZTAyUWV�T PdU"LdJfb JCFf\^P�NOZ�NG7 U�Zja�U�NG7�\^N?JfL'R�UWJMa ];A8\^PdPQJSUWV�ZjT N	IZ7 UWa%\�LdU8PGY[U8P AyPQ\[LX7 UWL���LdJMaaAyU"NG7�\^N?JfL IZ7�\^N
cOT�LdN 7�\ 9a90UWa UWV NOZ%NG7 U�ZbFMVDX�kO? 5
��
�� ����� $����7���
G�a�Jfb 90Z[PdNd\[a�N�\[L 90U�AyNqZ e NG7 U`LONOZ[P®\^][U�LdcYLONOUWb JfL�LOU�A8T PQJSNµc9\[a�V�JSNqJfLqUWLdLOUWa�NdJf\�F¸NOZ JfaaALFMT�V U�bAUW\[LdT�PdUWL
NOZ 9�PdULY[UWa�NqT�a�\[T�NG7 Z[PQJ?>8UWV \�ALAyUWLdL�NOZ [(FSUWLqJfa NG7 U�LONOZ[PQ\^][U L 9�\�AyU 5 6Z7 U�bAZjLONZAyP®JSNdJCA8\�F \^PdUW\[L�JfaaALFfT�V�U�1

� kKPdZjTa9 AyZjb%b T�a�JCA8\^NdJSZja 5
� 687 U�JMa�NOU8P e \�AyU�NOZ.AyZjb b`T�a�JCA8\^NOU=IqJSNG7 U-, NOU8PQa�\�F,9�PdZTAyUWLdLOUWL 5
� K�JCFSUlNOPQ\[a�L e U8P

g a�LQJfV U"NG7 UsXYNOZ[PQ\^][UFkKPdZjT:9 NG7 U�JMa�V�J?Y JfV�T�\�F bAUWb`R0U8PQL?\^PQU
AyZjb%b T�a�JNA8\^NdJfa ]=IqJfNG7%UW\�AX7 Z[NG7�U8PQL�\�FMbAZjLON
AyZja�LONd\[a�NGFSclU-,TA 7�\[a ]jJfa ]�Jfa e Z[PQb%\^NdJSZja�\^R0ZjT N¸NG7 U'][PdZjT:9`JSNdLOU�F e \[L,I�U�FCFj\[L�YYJfNd\�FjJfa e Z[PQb%\^NdJSZjas\^R0ZjT N&[(FSUWL
Jfa NG7 U`LdNOZ[PQ\^][U LG9�\�AyU 5 K�JCFfUFJfa e Z[PQb%\^NdJSZja2JMaaALFfT�V UlNG7�JMa ]jL8FfJ?W[UFNG7 UF\^R�LOZbFMT NOU=9�\^NG7�a�\[bAU�Z e [(FSUWL�\[a�V
Zja IZ7�JNAX7%LOU8PXY[U8PQL'NG7 UZ[(FSUZA8\[a R�U e ZjT�a�V 5 ?JFSUW\^PXFSc4�jNG7�UqLOc LONOUWbhLX7 ZjTaFfV�NOPdc�NOZf9�PdULY[UWa�N�T�a�\[T�NG7 Z[PQJ?>8UWV
UWa�NdJSNdJfUWL'NOZ A8\ 9�NdT PdUKLdTaAX7�Jfa e Z[PQb%\^NdJfZja 5 n?PdZ[R�\^R(Ffc Zja�UqZ e NG7 U�R�UWLdN�LOZbFfT�NdJSZja�L?JML'NOZ`T�LOU�LOZjb%U�W Jfa�VAZ e
9�PdZTAyUWLdL�JfV UWa�NdJ?[(A8\^NdJfZja2bAU�AX7�\[a�JfLdb \[a�V9UWaaAyPdc19�NOUWVDbAUWLQLd\^][UFNOPQ\[a�L e U8P 5 "85 ] 5 NOZ T�LOU $0z�48� tdz�$ �S48r[z8x~w
� �9C�zyt/= $ $ � \[a�V,JfV�UWa�NdJ?[ A8\^NdJSZja R0U�bAUW\[a�L Z e LdJS]ja�UWVSAyU8PdNdJC[(A8\^NOUWL 5 kKPdZjTa9 AyZjb%b T�a�JNA8\^NdJSZja,T�LdJfa ]
X�X E A8\[a�R0UA\�AX7�JfULY[UWV5Jfa�aYT�bAU8PdZjT�L
I6\Wc L��
LQTaAX7�\[LsRYc§bAUW\[a�LlZ e ]�686qn�X�Z[P_cdT�LONlR�c§T�LdJMa ] 6 ?6n
LOZ1AXW[U8NdL	I�JSNG7 X�X E V�JSPdU�AyNGFSc 5 G
FfLOZ�T�LQJfa ]sLdJS]ja UWV.AyU8PdNdJ?[(A8\^NOUWL�JfLEZja UZI�\ cAZ e 9�PdULY[UWa�NdJMa ]FT�a�\[T�NG7 Z[PQJ?>8UWV
9�PdZTAyUWLdLOUWL e PdZjb cOZjJfa�Jfa�]`NG7 UF][PdZjT:9 5
687 UqLd\[b%U�LOZbFfT�NdJSZja%\ 9a9(FMJSUWLEU(8YT�\�FCFSc I�U�FCF NOZ AyZjb%b`T�a�JCA8\^NdJSZja.IqJSNG7AUWa�NdJSNdJSUWL�U-,YNOU8P®a�\�F�NOZ NG7 UlX NOZ[PQ\^][U
kKPdZjT:9#�bFMJ?W[Uq_DJ~k LOU8PGY[U8PQL?\[a�V _�J¤k PdUWLOZjT�PXAyUWL 5 g a e \�AyN���NG7 U�Jfa�NOU8P e \�AyU�T�LOUWV%JfaALQTaAX7 AyZjb%b T�a�JNA8\^NdJSZja
IqJCFCF"R0UDT�LdJfa ],NG7 U ; �^}�}��^{��"�[x z
	?�9C �®{�x zyt,Ay��4vz:= ; � �7� ]�6Z6�n�X \[a�V LQJS]ja UWV , H � M AyU8PdNdJ?[ A8\^NOUWL 5
687 U8PdU e Z[PdUKZjaaFSc.9�PdZ1AyUWLQLOUWL�NG7�\^N�\^PdU�\^R(FSUKNOZ 9�PdUWLdUWa�NJAyU8PdNdJ?[ A8\^NOUWL�LdJS]ja UWV�RYc�_�J¤k 90U8PQLOZja�a�U�F(IqJNFCF�R0U
\�FCFSZ�I�UWV2NOZ \�ALAyUWLQLqNG7 U�JMa�NOU8P e \�AyU�Z�90U8PQ\^NdJSZja�L 5
K JNFSU NOPQ\[a�L e U8PAPdU e U8PQLANOZ�NG7 ZjLOU�LdJSNdT�\^NdJSZja�L IZ7 UWa [(FSUWL I�JCFCF_7�\�Y[U9NOZ R�UVAyZ�9�JfUWV e PQZjb Zja U9b%\�AX7�Jfa U
NOZ§\[a�Z[NG7 U8P%1gFfJ?W[U [(FSU�PdUL9(FfJNA8\^NdJSZja e ZbFCFSZ�IqJfa ]§\§LOU8PGY[U8P AyPQ\[LX7 2 5 5Ke AyZjT�PQLOU4�?J e NG7 U$[(FSUWL I�U8PQU�NOZ�R0U
NOPQ\[a�L e U8PdPdUWV�T�a UWaaAyPQc`9�NOUWV#��\[a�c[Zja U2bAZja�JfNOZ[PQJfa ]�NG7 U�a�U8N I�Z[PGW NOPQ\ � A0� I�ZjT(FfV5R0U \^R(FSU�NOZBY JSULI NG7 U
AyZja�NOUWa�NdL?Z e NG7 UWLdUZ[(FSUWL 5 687�JfLEb`T�LON'R0UJ9�PdULY[UWa�NOUWV \[a�V Zja UqLOZbFMT NdJSZjaAJfLENOZ T�LOU�NG7�Usw8z�48� tOzO4 �7* C �¼w64 * �
AyZjb%b%\[a�V.�(IZ7�JCA 79T�LOUWLsX�X E \[a�VDJfL�PdUW\[V�JCFSc \�Y^\[JCFf\^R FSU 5 gJ7�\�Y[U A 7 ZjLOUWa�NOZ T�LdU�NG7 U t®w/C^{ 4 AyZjb%b \[a�V
JfaBAyZjb`R�Jfa�\^NdJSZja IqJSNG7,w8z�48� tdz�w/2 z 8,8 �¼w®w�2(� � R0U�A8\[T�LOUAJfa AyU8PdNd\[Jfa�LdJfNdT�\^NdJSZja�L
9�\^PdNdLlZ e NG7 U 9�T R(FMJCA=I�U8R
L 9�\�AyU IqJNFCF 7�\�Y[U�NOZDR0U LdcYaaA 7 PdZja�JC>8UWV�Zja \�FCF?LOU8PGY[U8PQL���b%\ W Jfa ]5t®w/C^{ 4 NG7 U AyZjb%b%\[a�V Z e AX7 ZjJCAyU 5 G
9�\[LdL 9(7�PQ\[LOUyo FSUWLdL=9�PQJ?Y^\^NOU .�9�T R(FMJCA W[U8c 9�\[JSP<AyZjT(FfV5R0U T�LOUWV JfaQAyZjbFR�JMa�\^NdJSZja I�JSNG7 w64 * Z[P t®w/C^{ 4 Y Jf\
wQw�29\[L�\%bAUW\[a�L"Z e T�LdU8P8Y�\�FMJfV�\^NdJSZja2\[a�V9NG7 U8PdU8RYc�PQUWbAZ�Y Jfa ]%NG7�UFa U8UWV e Z[PqLOZjbAU8Zja�UFNOZ%UWa�NOU8PK\ T�LOU8P
a�\[bAUA\[a�V 9�\[LdLGI�Z[PQV 5 g e NG7 U 9�PQJCY�\^NOU W[U8c§JfL�� Jfa e \�AyN��¸b%\[V U 9�\[LdLG9(7 PQ\[LOUyo FfUWLdL�� ][PdUW\^N=A8\^PdU%b T�LONsR0U
Nd\ W[UWa9NOZ%PdUWLdNOPQJCAyN�\�ALAyUWLdL�NOZ%NG7 U=9�PQJ?Y^\^NOU
W[U8c 5
G�a Z[NG7�U8PqJfLdLdT�UsNG7�\^NqLG7 ZjT(FfV R0U=AyZja�LdJfV U8PQUWV2JfL"NG7 U<FfULY[U�F Z e FSZ1A8\�F¸LOU�A8T PQJSNµc�T�LOUWV 5 g NqJfL�\ I�U�FCF�W a Z�Iqa
e \�AyN��lNG7�\^N9bAZjLdN AyZjb 9�T NOU8P2PdU�FM\^NOUWV LOU�A8T PQJfN c R�PdUW\�AX7 UWLD\^PdU FSZTA8\�FsJfa Z[PQJS]jJfa 5 X JfaaAyU§NG7 U�LONOZ[P®\^][U
LOU8PGY[U8PQL 1¾\^N FSUW\[LdN Jfa NG7�U�Jfa�JfNdJf\�F"bAZ V U�F 2fIqJCFNF6R�UBAyZja�NOPdZbFNFSUWV UWa�NdJSPdU�Ffc,R0U9NG7 U�V ULY[U�FSZ�9�b%UWa�N NOUW\[b
R�U�7�Jfa�VA_DJ~k �jNG7�JfL?LG7 ZjTaFfVAa�Z[N?R0U�\�R�Jf]�JfLdLdT U 5 X Jfb 9(FSc<9�T N��jNG7 U8PdU�IqJCFCFYR0Uqa Z`T�LOU8P?\�ALAyZjT�a�NdL�R0UWLdJfV UWL
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NG7 ZjLOU�a U8UWV UWV e Z[PsLOc LONOUWb b%\[Jfa�NOUWa�\[aaAyU 5 G�FMLOZ ��NG7�\[a:WYLKNOZ�NG7 UA_DJ¤khLOU�A8T�PQJSN c�bAZYV�U�F 1�IZ7�JNAX7�g8IqJCFCF
a Z[N`V�JMLGA8T�LdLf7 U8PdU+27�'T�LOU8P®L<IqJNFCF'a Z[N`R�U�\^R(FSU NOZ§LdU8U [(FfUWL�ZjT NdLdJMV U NG7 UWJfP 7 Zjb%U V�JSPQU�AyNOZ[Pdc4� 7 Z�90U e T(FCFSc
NG7 U8PdU8RYc PdUWLdNOPQJCAyNdJfa ]�NG7 U<9�ZjLQLdJSR�JCFMJSN cAZ e \ FSZTA8\�F \^NONd\�AGW 5
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� ����� �X� � �	��� �_��
X���

G�L�\�FSPdUW\[V c bAUWa�NdJSZja UWV#�"NG7 U�LONOZ[P®\^][U§LdcYLONOUWb JfL Jfb 9(FSUWb%UWa�NOUWV T�LdJfa ]5NG7�U#QZC[x,2 �[{ 9�PdZ[][PQ\[b b%Jfa ]
Ff\[a ]jT�\^][U4�JIZ7�JCAX7 JfL \SIqJfV U�Ffc�T�LdUWV.��Jfa�NOU8PG9�PdU8NOUWV.�6Z[RTcOU�AyNio©Z[PQJSUWa�NOUWV Ff\[a ]jT�\^][U 5 n'cYNG7 Zja LdT:9a90Z[PdNdL
R�T�a�VaFMJfa ]DPQU�Ff\^NOUWV LOZjT P AyU AyZYV�U [(FSUWL%JMa 9�\�AGW^\^][UWL�\[a�V g 7�\�Y[U AX7 ZjLdUWa NOZSAyPQUW\^NOU�LdTaA 7 \ 9�\�AGW^\^][U
A8\�FCFSUWV���u � $�x&�^tO�('�z��Z8fzy} zy{�x $ �5Ayx 	?�^tdzYQq��4yr[�('�z`Z[P`}`wWzvw *§NOZ�JfaaALFfT�V�Ul\�FNF�[(FSUWL6NG7�\^NKb%\ W[U`Ta99NG7 U
AyZ[PdU�Z e NG7 UFLONOZ[P®\^][U`LOc LONOUWb 5 gia9\[V�V�JSNdJSZja NOZ NG7�UA}`wWzvw * 9�\�AGW^\^][U4��NG7 U�JMb 9(FSUWbAUWa�Nd\^NdJSZja AyZja�LdJfLONdL"Z e
\2n'cYNG7 Zja5LGAyPQJC9�N;A8\�FCFSUWV wyx&�^ti� '�z wWzyt �^z8ty� * C0�&IZ7�JCAX7�JfLlNG7�U b%\[Jfa�LONOZ[P®\^][U LOU8PGY[U8P`\ 9a9(FfJCA8\^NdJfZja 5 687�JfL
LGAyPQJ?9�N�T�LOUWL NG7 U�} w8zyw&* 9�\�AGW^\^][U \[a�V b%\[a�\^][UWL2LOULY[U8P®\�FlNG7 PdUW\[V�L2V UL[�a UWV NG7�U8PdUWJfa 5 687�U�LONOZ[P®\^][U
LOU8PGY[U8PFU-,T90U�AyNdL�NOZ [�a�V�\ AyZja:[�]jT�PQ\^NdJSZja [(FfU A8\�FCFSUWV }�u ' wvx&�^tO�('�z � 4 A ' Jfa ���$��'$��������\[a�V�NG7 U LdU8PGY[U8P
9�PdZTAyUWLdLVA8\[a R0U�LONd\^PdNOUWV�\[a�V LONOZ�9a90UWV R0U5bAUW\[a�L2Z e \ N c19�JCA8\�F�$)C�wvx zy} � JMa�JSNdJf\�FfJC>W\^NdJSZja LXAyPQJ?9�N
cOT�LdN
A8\�FCFfUWV,u~{�u¾x	� w648tvu *0x©�Sw/2 e Z[P�a Z�I 1gA8\[a5R�U AyZ�9�JSUWV§NOZ2U8] 5 ������'$��� �����! �
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NG7 U`Jfb 9(FSUWbAUWa�Nd\^NdJSZja9T�LdUWLq\ NG7�JSPQVV9�\^PdN c�X�X E UWa�\^R(FfUWV ]
686�n LOU8PGY[U8P e PQZjb W 2 z�� * ��462 z	$��5Avx 	?�[tOz
H#�^� {��j�jx¾u��^{ 5 G 9(Ff\[a�U-, JMLONdL e Z[Ps\�a�\^NdJ?Y[UA_DJ¤k ]
686�n LOU8PGY[U8P;IqPQJSNONOUWa�JfaDn?c�NG7 Zja§\[a�VBIZ7 UWa�LdTaA 7
\ LdU8PGY[U8P�JfL6V ULY[U�FSZ�90UWV.� JSN6LG7 ZjTaFMV R0UlT�LOUWV Jfa�LONOUW\[V 5 687 U�]�686qn LOU8PGY[U8P e PdZjb GZ9�\�AX7 U�JfL AyZja:[�]jT PdUWV
NOZ Jfa�NOU8PG9�PQU8N 9Yc�NG7�Zja LGAyP®J?9�NdL�\[LK?qkKg?LGAyPQJC9�NdL?\[a�V IqJNFCF U-, U�A8T NOUlNG7 UWb J e e ZjT�a�V \^N6\ AyU8PdNd\[Jfa FSZTA8\^NdJSZja
JfaDNG7�U [ FSU LdcYLONOUWb 5 687 U e ZbFNFSZ�IqJMa ]�LQT R�LOU�AyNdJSZja�LZIqJNFCF,9�PQUWLOUWa�NsbAZjLdNKZ e NG7 UAJfb 9(FfUWbAUWa�Nd\^NdJfZja�Z e NG7 U
LONOZ[PQ\^][UFLOc LONOUWb Jfa2V U8Nd\[JCF 5
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K Jf]jT PdU H LX7 Z�IqL�NG7 U`LOZjT�PXAyU<AyZ V U=[(FSUWLqJfa2NG7 U%} wWzvw&* 9�\�AXW�\^][U4��UW\�AX7�Z e IZ7�JNAX7 AyZ[PdPQUWL 90Zja�V�L6NOZ \ LOZ
A8\�FCFSUWVDn?c�NG7�Zja�bAZ V�TaFfU 5 " ] 5 NG7�U<[(FSU 
��	����%����  ��� FSZ1A8\^NOUWV§JfaDNG7 U �)���2LdT R V�JSPdU�AyNOZ[PQc AyZ[PdPQUWL 90Zja�V�L
NOZ \5bAZ V�TaFSU A8\�FNFSUWV 
 ���	� �  �)���! 
��)����%��
� 5 687 U AyZja�NOUWa�NdL�Z e UW\�AX7 Z e NG7 UWLOU [(FfUWL A8\[a R0U e ZjT�a�V
\^NONd\�AX7 UWV�NOZ%NG7�JfL6PQUL9�Z[PQN 5
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687 U �������  ���V[ FSUWLl\^PdUf9�\^PdNlZ e \ n'cYNG7 Zja§bAZYV�TaFSU`LdU8NdT:9 5 G�FNF¸NG7 U8PQU�JMLqNOZ2Ld\ c�\^R0ZjT NKNG7 UWb�JfL��
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g a NG7�JfL�bAZYV�TaFSU�\ e ULI V U e \[TaFSN	Y^\�FfT UWL�\^PdUKV UL[�a UWV.�YJfaaALFfT�V�Jfa ]lNG7 U�FSZTA8\^NdJSZja Z e NG7�U
AyZja:[�]jT PQ\^NdJSZja [(FSU
\[a�V2\%n'cYNG7 Zja �[u 4 x¾u��^{��^t/C NG7�\^N�V UL[�a UWL�V�U e \[TaFfN AyZjaa[�]jT PQ\^NdJSZjaDLOU8NONdJfa ]jL 5
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?�UWa�NOP®\�F NOZ%NG7 UFLdNOZ[PQ\^][U`LOc LONOUWb JfL"NG7 U 
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�����`bAZ V�TaFfU 5 gµNqV�UL[�a UWL"NG7 UFN I�Z Jfb 90Z[POo
Nd\[a�Nsn'cYNG7 Zja<4S8 ��w®w8zyw����-,���������%������
����\[a�V 2)��� ,���'�%���� 
���� ,�� �aIZ7�JCA 7�\^PQU PQUWL 90Zja�LdJSR(FfU e Z[P�LdNOZ[PQJfa ]
Jfa e Z[PQb%\^NdJSZjasZja`\�FCFb[ FSUWL JfaFNG7 U�LONOZ[P®\^][U�L 9�\�AyU 5 K�JS]jT PQUWL �q\[a�V ��LG7 Z�I�L NG7 U�Jfa�JSNdJf\�FMJ?>W\^NdJSZja�1gAyZja�LONOP®TaAyN72
bAU8NG7 Z V�L6Z e NG7 UWLOU<ALFf\[LQLOUWL 5
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AyPdUW\^NOUWLs\
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����-,��VALFM\[LdL`JML`\ AyZja�Nd\[JMa U8P e Z[P�LONOZ[PQJfa�]DNG7 U YYJfNd\�F [(FSU�Jfa e Z[PQb%\^NdJSZja#� T�LdUWV5RYc5NG7 U
LONOZ[PQ\^][U�LOcYLdNOUWb \[LlV UWLGAyP®JSR0UWV9Jfa9V U8Nd\[JNF
Jfa9NG7 U �l{��98 C+wvuMw7T L�zyw®u '[{�LOU�AyNdJSZja 1¾LOU�AyNdJSZja 4 2 5 g N�LX7 ZjTaFfV
R�UVALFSUW\^P.IZ7�\^NANG7 UV9�T�PG90ZjLOU Z e bAZjLON Z e NG7 UV[�U�FfV�L�Jfa NG7�JfL ALFM\[LdL%JfL��?R�T NANG7 PdU8U2Z e NG7 UV[�U�FMV�LA\^PdU
a Z[NsT�LOUWV§Jfa�NG7�JfLlbAZ V U�F NG7 ZjT ]b7 5 687 UWLOUA\^PdU � �-,�� ���?��� � ���	�����$��� � �U� ���$�9\[a�V ���	�����$��� �)%����
� 5
gZ7�\�Y[U A 7 ZjLOUWa§NOZ2V UL[�a U`NG7 UWb R0U�A8\[T�LOU NG7 U8cBAyZjTaFMVDR0U�T�LOUWV�Jfa e T NdT PQUFU-, NOUWa�LdJSZja�LKNOZ NG7 U A8T PdPdUWa�N
Jfb 9(FSUWb%UWa�Nd\^NdJSZja 5 " ] 5 NG7 U � �-,�� �����
�
AyZjTaFfV AyZjbAU"Jfa<7�\[a�V c�Jfa`NG7 U A8\[LOU6Z e [(FSU�b%JS][PQ\^NdJfZjaFNOPQJf][][U8PdUWV
R�c FSZ�IIV�JfL W2L 9�\�AyU4�0LdJfaaAyU JfaDLQTaAX7�\[aDULY[UWa�N�� NG7 U`R�UWLdNqU-/0U�AyNlJML�\�A 7�JSULY[UWV�R�c9b JS][PQ\^NdJfa ] Ff\^Pd][U [(FSUWL 5
687 UsZ[NG7 U8P�N I�Z [�U�FfV�LJAyZjT(FfV2R0U�T�LOUWV9J e LG7�\^PQUWV9\�ALAyUWLdL�NOZ [(FSUWLJI�U8PdU�NOZ R�U�\�FNFSZ�I�UWV 5 gia2\[V�V�JfNdJSZja NOZ
NG7 U�Jfa�JSN'bAU8NG7 Z V�L'NG7�U�ALFf\[LdLdUWL?V UL[�a�UWV Jfa 
 ���)� �+ � � ,�����%�� 
 ,
�����lZ0/�U8PQL Y^\^PQJSZjT�L�\[T , JNFfJf\^Pdc bAU8NG7 Z V�L 5
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687�JfL�bAZ V�TaFSU2V UL[�a UWL�8YT�JSNOU9\ FSZ[N Z e \[T , JCFMJf\^Pdc e T�aaAyNdJSZja�L%T�LOUWV NG7 PQZjT ]b7 ZjT N%NG7�U5} w8zvw * 9�\�AGW^\^][U
\[a�V§R�c�NG7 U ���
���)% �
� ������(
���! � �DLGAyPQJ?9�NlJfNdLOU�F e 5 687�UWLOU%JfaaALFfT�V U`\ e T�aaAyNdJfZja�NOZBFSZj\[V AyZja:[�]jT�PQ\^NdJSZja
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V UL[�a�JSNdJfZja�L�� \ e T�a(AyNdJSZja2NOZ.7�\[a�VaFSU;FSZ[][]jJfa ]%\[a�V2b%\[a�c2bAZ[PQU 5
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H�UL[�a UWL'\ e ULI Y^\^PQJf\^R(FfUWLENG7�\^N?\^PdU�AyZja�LdJfV U8PQUWVA]bFSZ[R�\�F NOZ`NG7 UZAyZjb 9 FSU8NOU�} w8zyw&*V9�\�AGW^\^][UK\[a�V FSZ[]jJCA8\�FCFfc
[�NdL�a Z�IZ7 U8PdUsU�FfLdU 5

 ���)� �  ���
�����
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AyZja�LdJfLONdJMa ]%Z e LOULY[U8P®\�F b%U8NG7 ZYV�Lq\[a�VB[�U�FfV�L 1gK�JS]jT PdU � 2 5 g N�JMLqNG7 Uf9�PQJfb \^Pdc2V�\^Nd\ LdNOPQTaAyNdT PdU T�LOUWV�R�c
LOZjbAUsZ e NG7 UsNG7 PdUW\[V�L�V UL[�a UWV2JMa2NG7 U 
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	��bAZ V�TaFfUK\[LZI�U�FCF \[LqNG7 UFb%\[JMa2LONOZ[PQ\^][U`LdU8PGY[U8P
LGAyPQJ?9�N�� NOZ b \[a�\^][UFNG7 U�V�cYa�\[b JCAK][PdZjT:99Z e LONOZ[PQ\^][U LOU8PGY[U8PQL 5
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g a�NOU8PdUWLONdJfa�] [�U�FfV�LKV UL[�a UWV§Jfa�NG7 U $�z8t �[zyt4��t �^�+* ALFf\[LdL�� Jfa(ALFfT�V U 
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��	������o"NG7 U FfJMLONqZ e bAUWb`R�U8P®L�Z e
NG7 U�LONOZ[P®\^][Us][PdZjT:9#���	� 
��$���Ko \ b%\ 9a9�Jfa�] e PdZjbhb%UWbFR0U8P6JfV�L'NOZ�JfV�L�Z e \[LdLOZTA8Jf\^NOUWVU2 zQ�^tyx��QzQ�[x'x¾u~}%z8tQw
\[a�V ,���%�
	� �aIZ7�JCAX79JML�\ b%\ 9(9�Jfa ] e PdZjb bAUWb`R0U8P�JfV�L"NOZ V�JML W FSZj\[V�L 5 0 T NK\�FfLOZ%NG7�U=[�U�FfV�L � ,���'��������
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 %$�2V UWLOU8PGY[UWLKNOZ�R�U`bAUWa�NdJfZja UWV 5 687 Uf[�U�FfV:� ,���'��������2JMLqT�LOUWVDNOZ�JMa�V�JCA8\^NOU
I�UW\^NG7 U8P�\[a5U�FfU�AyNdJSZja,JML=A8T PdPdUWa�NGFSc�Jfa 9�PdZ[][PdUWLdL 5 687�JfL�JfL�T�LOUWV5RYc�LOULY[U8PQ\�F�NG7 PdUW\[V�LFUWa�\^R(FfJfa�]2NG7 UWb
NOZ�Nd\ W[U9\ 9(9�PdZ�9�PQJM\^NOU�\�AyNdJSZja�L�ZjaaAyU2NG7 U8c,V�U8NOU�AyNANG7�\^NA\[a U�FSU�AyNdJSZja 7�\[L R0U8UWa LONd\^PdNOUWV 5 6Z7 U Z[NG7 U8P
[�U�FfV o � ,��)'�������� ����%$����� 
 %�� o?\^PdU�T�LOUWVDJfa LOZjbAU�L 90U�A8Jf\�F LdJfNdT�\^NdJSZja�L6NOZ%V U8NOU8P®b%Jfa U�IZ7 UWa NG7�U=Ff\[LON
U�FSU�AyNdJSZja I6\[LFLdNd\^PdNOUWV 5 K Z[P U-, \[b 9 FSU%NG7 U � zd�[tvx �lzd�jx�$�zy{���zytDNG7�PdUW\[V T�LdUWLsNG7�JfLFNOZ�V U8NOU8PQb Jfa U%J e \[a
U�FSU�AyNdJSZjaVI6\[LqLONd\^PQNOUWV9V�T PQJMa ]AJSNdL"LGFSU8UL9 5
" \�AX75][PdZjT:95bAUWb`R0U8PFJfLsJfV UWa�NdJ?[�UWV�RYc�JfNdLlg n \[V�V PdUWLdL��
LOZ 
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��)����� JfLs\VFfJfLONlZ e g n�\[V�V PdUWLdLdUWL�\[a�V
NG7 U.W[U8c LFZ e R0Z[NG7 �	� 
��$����\[a�V3,���%�
	�2\^PdU g nI\[V�V PQUWLdLOUWL 5 687�U.Y^\�FfT UWL�Z e NG7�U ��� 
��$��� V�JCAyNdJSZja�\^PQc
\^PdU3W
u~}%z8t�W 2�tOzQ�j��Z[RTcOU�AyNdL�V UL[�a UWV%Jfa 
 ���)� �+ "���
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��3�[LOZ`UW\�AX7 ][PdZjT:9 b%UWbFR0U8P�JML'\[LdLOZTA8Jf\^NOUWV IqJSNG7
Zja U W
u¤} zyt�W 2�tdzd�j� 5 687�JfL�JML�T�LOUWV�R�c%NG7�U�X�kO? NOZAbAZja�JSNOZ[P"NG7 UsLONd\^NOU 1 �[V�UW\[V���Z[P �[\�FfJ?Y[U � 2?Z e ][PQZjT:9
bAUWbFR0U8PQL 5
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