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firewall : Object aClassToVerify : Class theVF : VerifierFactory

aVerifier : Verifier

aP2V : Pass2Verifier

aP1V : Pass1Verifier

 : getName()

 : name

 : getVerifier(name)

 : create_if_not_cached

 : verifier_responsible_for_name

 : doPass2()

 : create_if_not_cached

 : verify()

 : doPass1()

 : create_if_not_cached

 : verify()

 : do_some_verifying_work

 : okay

 : okay

 : do_some_verifying_work

 : okay

 : okayVerificationResult

 : do_some_verifying_work

Pass One

Pass One

Pass Two

Single Pass2Verifier with

respect to the class to verify.

 : getName()

 : name

 : getVerifier(name)

 : create_if_not_cached

 : verifier_responsible_for_name

 : doPass2()

 : create_if_not_cached

 : verify()

 : doPass1()

 : create_if_not_cached

 : verify()

 : do_some_verifying_work

 : okay

 : okay

 : do_some_verifying_work

 : okay

 : okayVerificationResult

 : do_some_verifying_work

Single Pass1Verifier with

respect to the class to verify.
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U�qGYa`G\tY�X�<�_WV9T1> b�^�\tYa`W`Wnzq9e�_WV&CO@���������f:j������ f��� $Zföj?�"!$#% &�t3�� &-aš9?4"
D<�_�e=Ya`�ecbˆ_WV9X�`Wq9p�T$e

U=<9TL9�T�^�_FEGT�^�
�_WUce}eck.T$X�_FEGX	YaU�_�b�V9eD<GY89�TuYa`�edbB;oT$T�Vr_W\{k�`�T�\]T�V"UcT$pr_WVrU=<9T1>�q�V9X�U�_�b�VGYa`ok�^cb!H

CB^dYa\{\{_WV&Cz` YaV&CBqGY5C�T �[e�\ Qub5> T�^ K �[e�\ Qub5> T�^

Q

4'
D<�_�eh_W\{k�`�T�\]T�V�UdYaU�_�b�Vs_�ef_WV9X�`Wq9p�T$prb�V

U=<9TTD fzH
:

�

a U=<GYaU[Y�X$X$b�\{kGYaV�_�T$e4U=<9T ;obLbRdN4


D<9T I:e50)(�(1��'* +�&! R, �� M|p�bLT$eIV9b�Ug_W\{k�`�T�\]T�V"U|Y/X$b�\{k�`�T�UcTrX�` Y�eceBE9`�TY9�T�^�_FEGT�^84ZA?U

X�q�^�^cT�V"U�`Wn|b�V�`Wn{_W\{k�`�T�\]T�V"Uce>U=<9TL;"nLUcT$X$b�p�TL9�T�^�_FEGX	YaU�_�b�VG4MA?Uceh_WV�k�q�UHE9`�T$e>Ya^cT4V9b�U=X�` Y�ece

E9`�T$eZ_WUcedT�`F>U: ;�q�U[YzUcT'b1U�qGYa`™^cT�k�^cT$ecT�V�UdYaU�_�b�V•b5>ŒX�` Y�edeKE9`�T$eZ_WVjecb!H:X	Ya`W`�T$pJ?�Y�e�\{_WV > b�^�\tYaU

K¯?��Ga

Q

4-
D<9T�^cT?>�b�^cT	:�U=<�_�eZ_W\{k�`�T�\]T�V"UdYaU�_�b�V8_�ey\]T�^cT�`Wnrb5> U=<9T$b�^cT�U�_�X	Ya` _WV"UcT�^cT$e�U84

A?UIp�bLT$e8:�<9b87=T�9�T�^8:E_W\{k�`�T�\]T�V"U{Y�;"nLUcT$X$bLp�T 9�T�^�_FEGT�^IU=<GYaUˆ_�eP>�b�q�V9p�T$p”b�V Y.�+(� /!+�

U=<9T$b�^�n
40
D<�_�e™U=<9T$b�^�n3X$b�q�`�pP;oT$X$b�\]TfU=<9The�UdYaV9p9Ya^cp > b�^
U=<9Tf_WV�UcT�^�k�^cT�UdYaU�_�b�V{b5>LU=<9T�?��>a

e�koT$X�_FEGX	YaU�_�b�V K �Ga &-[MF�D€8

Q

4 A:U[X$b�q�`�pjT�9�T�V8X�<GYaV&C�TiU=<9Tge�k.T$X�_FEGX	YaU�_�b�V8Ucbt^cT�\]b89�Tg_WUce

Ya\B;�_/CBq�_WU�_�T$e 4


D<9T�^cTi_�evYa`�ecb|YaV/q�V�^cT�`�T	Y�ecT$p\9�T�^ce�_�b�Vjb5>EU=<�_�eL9�T�^�_FEGT�^[_W\{k�`�T�\]T�V"UcT$pj_WV/U=<9TT?"Y�9BY

k�^cb�CB^dYa\{\{_WV&Ct` YaV&CBqGY5C�Tˆq9e�_WV&C{U=<9T ��D#FMI641
D<�_�e>_W\{k�`�T�\]T�V�UdYaU�_�b�VG:G_F> _WUZe=<9b�q�`�psT�9�T�^

;oTu^cT�`�T	Y�ecT$p�:�k�^cb�\{_�ecT$e[Yg`�b�UvY�ey_WUZX$b�q�`�p†X$b�\A;�_WV9Tˆq9edY5;�_W`W_WU?nsYaV9p…Y{ecb�`W_�prU=<9T$b�^�n
4
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032

).-

�

-�:Z).-/-E)54�^cT$T &Lb5>�U.7=Ya^cT649b�q�V9p9YaU�_�b�VG:87:V9X	4

�

- 
 T�\{k�`�T59Œ` Y�X$T	:#&�q�_WUcT5:/:

V

:A�>bBe�Ucb�VG:,; �

V

)E)�)�)=< ).:

VBA

— &H�

> 9�T�^�n�b�V9Tu_�e>koT�^�\{_WU�UcT$p|UcbzX$b�k"nsYaV9p|p1_�ecU�^�_/;�q�UcTL9�T�^=;GYaU�_W\ X$b�k�_�T$eyb5> U=<�_�e=`W_�X$T�V9ecT

p�bLX�q�\]T�V"U8:�;�q�UvX�<GYaV&CB_WV&Ct_WUy_�eZV9b�UvYa`W`�b87=T$p�4

�

�  @?

&

�   


D<9Tt`W_�X$T�V9ecT$eP> b�^I\]bBecUIecb5>�U.7=Ya^cTrYa^cTtp�T$ec_/CBV9T$p”Ucb/UdYBA�T�Y�7>Y$nDn�b�q�^B>w^cT$T$p�b�\ Ucb

e=<GYa^cTIYaV9p/X�<GYaV&C�Ti_WU84��=n|X$b�V�U�^dY�e�U8:9U=<9TJQ �z— QuT�V9T�^dYa`C9Œq&;�`W_�X5D�_�X$T�V9edTˆ_�ey_WV�UcT�V9p�T$p

UcbWCBqGYa^dYaV�UcT$Tgn�b�q�^1>�^cT$T$p�b�\ Ucbte�<GYa^cTiYaV9pjX�<GYaV&C�TB>w^cT$Tiecb5>wU 7=Ya^cT��"Ucb�\tYBA�Tiecq�^cT3U=<9T

ecb5>�U.7>Ya^cTt_�eB>w^cT$TW>�b�^zYa`W`h_WUceiq9ecT�^ce84 
D<�_�e QuT�V9T�^dYa`�9Œq&;�`W_�X
D�_�X$T�V9ecTrYak�k�`W_�T$eIUcb…\]bBe�U

b5>uU=<9TE4�^cT$T &Lb5>�U.7>Ya^cTF49b�q�V9p9YaU�_�b�V
� e|ecb5>�U.7=Ya^cTjYaV9p–UcbDYaV"n–b�U=<9T�^]k�^cb�CB^dYa\ 7K<9bBecT

Yaq�U=<9b�^ceuX$b�\{\{_WUvUcbtq9e�_WV&Ct_WU8461 &Lb�\]Tib�U=<9T�^�4�^cT$T &Lb5>�U.7>Ya^cT�49b�q�V9p9YaU�_�b�V•ecb5>wU 7=Ya^cTi_�e

X$b89�T�^cT$p ;"njU=<9T Q �>—GD�_/;�^dYa^�n QuT�V9T�^dYa`H9Œq&;�`W_�XID�_�X$T�V9edT{_WV9e�UcT	Y�p�4

2KJ

b�q”X	YaV Yak�k�`Wn

_WUgUcb/n�b�q�^zk�^cb�CB^dYa\]e8:ŒUcbLb&4 � <9T�V 7=Tre�k.T	YBADb5>$>w^cT$T|ecb5>�U.7=Ya^cT	:67}TsYa^cT|^cT?>�T�^�^�_WV&C8Ucb

>�^cT$T$p�b�\ :"V9b�Ufk�^�_�X$T	4

�

q�^KQuT�V9T�^dYa`L9fq&;�`W_�XMD�_�X$T�V9ecT$e>Ya^cTZp�T$e�_/CBV9T$ptUcb3\tYBA�T4ecq�^cTyU=<GYaU

n�b�q <GY�9�TzU=<9TB>w^cT$T$p�b�\ Ucb|p1_�e�U�^�_/;�q�UcT{X$b�k�_�T$e3b5>6>�^cT$Tzecb5>�U.7=Ya^cT�1 YaV9p•X�<GYa^=C�TB> b�^uU=<�_�e

ecT�^=9L_�X$Tz_F>=n�b�q 7y_�e=<

2

:
U=<GYaU3n�b�qD^cT$X$T�_/9�Ttecb�q�^cX$T]X$bLp�T{b�^IX	YaVRC�T�Uˆ_WU3_F>>n�b�q_7=YaV�UI_WU8:

U=<GYaU4n�b�q8X	YaV…X�<GYaV&C�TIU=<9Tgecb5>�U.7>Ya^cTib�^vq9ecTˆk�_�T$X$T$e[b5>Œ_WU4_WV/V9T�7 >�^cT$Tˆk�^cb�CB^dYa\]e�
oYaV9p

U=<GYaUZn�b�qEALV9b87 n�b�q†X	YaV/p�b{U=<9T$ecTuU=<�_WV&C�e84


 brk�^cb�UcT$X�U3n�b�q�^3^�_/C	<"Uce8:�7=TzV9T$T$p8Ucb|\tYBA�Tz^cT$e�U�^�_�X�U�_�b�V9e3U=<GYaU2>�b�^=;�_�pDYaV�n�b�V9T{Ucb

p�T�V"nrn�b�q†U=<9T$edTu^�_/C	<"Uce4b�^4Ucb]Y�e@A�n�b�q/Ucb{e�q�^�^cT�V9p�T�^4U=<9Tu^�_/C	<�Uce84


D<9T$ecTf^cT$e�U�^�_�X�U�_�b�V9e™U�^dYaV9ec` YaUcTŒUcbZX$T�^�UdYa_WVI^cT$eck.b�V9e�_/;�_W`W_WU�_�T$eG>�b�^�n�b�qI_F>1n�b�qip1_�e�U�^�_/;�q�UcT

X$b�k�_�T$eyb5>™U=<9Tuecb5>�U.7>Ya^cT	:9b�^}_F> n�b�q|\]bLp1_F>�nt_WU84N49b�^yT=O9Ya\{k�`�T	:1_F>™n�b�qsp1_�e�U�^�_/;�q�UcTuX$b�k�_�T$e

b5>he�q9X�<8Y]k�^cb�CB^dYa\ : 7K<9T�U=<9T�^2CB^dYaU�_�eub�^1> b�^[Y >�T$T	:(n�b�q…\iq9e�U2CB_/9�TˆU=<9Ti^cT$X�_Wk�_�T�V"UceˆYa`W`

U=<9T�^�_/C	<"UcegU=<GYaUzn�b�q <GY89�T	4

J

b�qQ\Iq9e�Ug\tYBA�Tre�q�^cT]U=<GYaUgU=<9T�n
:ŒUcbLb&: ^cT$X$T�_/9�T|b�^gX	YaV

C�T�U4U=<9Tgecb�q�^cX$TiX$b�p�T	4 �vV9p†n�b�qj\Iq9e�U[e=<9b87 U=<9T�\mU=<9T$ecTˆUcT�^�\]e[ecb]U=<9T�n�ALV9b87 U=<9T�_W^

^�_/C	<"Uce 4

�DT3k�^cb�UcT$X�U4n�b�q�^Z^�_/C	<"Uce$7y_WU=<†U.7=bte�UcT�k9e8�

1 )

2

X$b�k�n�^�_/C	<�U4U=<9Tˆedb5>wU 7=Ya^cT	:GYaV9p

1P)

2

b �oT�^}n�b�qtU=<�_�e=`W_�X$T�V9ecT$7K<�_�X�<�CB_/9�T$ehn�b�q�`�T�C"Ya`(koT�^�\{_�ece�_�b�V|UcbIX$b�k�n
:1p1_�e�U�^�_/;�q�UcT

YaV9pRQab�^Z\]bLp1_F>wn|U=<9Tˆecb5>�U.7>Ya^cT	4

�v`�ecb&: > b�^ˆT	Y�X�< Yaq�U=<9b�^	� eIk�^cb�UcT$X�U�_�b�VQYaV9p•b�q�^ce8: 7}TO7>YaV"UIUcbr\tYBA�TtX$T�^�UdYa_WVDU=<GYaU

T�9�T�^�n�b�V9Trq�V9p�T�^ce�UdYaV9p�e{U=<GYaU{U=<9T�^cTr_�egV9b 7=Ya^�^dYaV�U:n > b�^zU=<�_�eJ>w^cT$Trecb5>�U.7>Ya^cT	4K7.>4U=<9T

ecb5>�U.7>Ya^cT]_�e3\]bLp1_FEGT$pR;"n•ecb�\]T$b�V9TtT�`�ecT]YaV9p•kGY�ececT$p•b�VG: 7}T 7>YaV"Ug_WUce3^cT$X�_Wk�_�T�V"UceiUcb

ALV9b87�U=<GYaUL7K<GYaUZU=<9T�n�<GY�9�T3_�e4V9b�UZU=<9Tˆb�^�_/CB_WVGYa`�:GedbzU=<GYaUvYaV"nsk�^cb�;�`�T�\]e4_WV"U�^cbLp1q9X$T$p

;"nsb�U=<9T�^ceK7y_W`W`™V9b�UZ^cT=SGT$X�U4b�V†U=<9T3b�^�_/CB_WVGYa`EYaq�U=<9b�^ce	��^cT�k�q�UdYaU�_�b�V9e84

4 _WVGYa`W`Wn
:(YaV�nY>w^cT$T3k�^cb�CB^dYa\m_�eyU=<�^cT	YaUcT�V9T$pjX$b�V9e�UdYaV"U�`Wn ;�nsecb5>wU 7=Ya^cTIkGYaUcT�V"Uce84 �DT

7y_�e=<†Ucb]Y89�b�_�p†U=<9Tˆp9YaV&C�T�^4U=<GYaUZ^cT$p1_�e�U�^�_/;�q�Ucb�^ce[b5>ŒYJ>�^cT$Tuk�^cb�CB^dYa\ 7y_W`W`™_WV9p1_/9�_�p1qGYa`W`Wn

b�;�UdYa_WV�kGYaUcT�V"U{`W_�X$T�V9ecT$e :Œ_WVQT ��T$X�Uz\tYBA�_WV&C8U=<9T�k�^cb�CB^dYa\ k�^cb�k�^�_�T�UdYa^�n
4 
™bjk�^cT�9�T�V�U

U=<�_�e8:�7}T <GY89�Tu\tY�p�Tu_WUyX�`�T	Ya^yU=<GYaUyYaV�n�kGYaUcT�V�Uy\Iq9e�UK;oTv`W_�X$T�V9ecT$pY>�b�^yT�9�T�^�n�b�V9TB� eD>�^cT$T

q9ecT3b�^ZV9b�Uy`W_�X$T�V9edT$p/YaUvYa`W`�4


D<9T[k�^cT$X�_�ecT[UcT�^�\]eZYaV9prX$b�V9p1_WU�_�b�V9e >�b�^>X$b�k"nL_WV&C�:9p1_�e�U�^�_/;�q�U�_�b�V†YaV9p|\]bLp1_FEGX	YaU�_�b�V

> b�`W`�b87P4
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4 
D<�_�e#D�_�X$T�V9ecT8Yak�k�`W_�T$e�Ucb�YaV"nKk�^cb�CB^dYa\ b�^rb�U=<9T�^�7}b�^@AS7K<�_�X�< X$b�V"UdYa_WV9e†Y

V9b�U�_�X$T�k�` Y�X$T$p ;�n•U=<9T�X$b�k�n�^�_/C	<�U <9b�`�p�T�^geHY$nL_WV&C…_WUi\tY$n_;oTtp1_�e�U�^�_/;�q�UcT$pQq�V9p�T�^gU=<9T

UcT�^�\]e=b5>
U=<�_�e QuT�V9T�^dYa` 9Œq&;�`W_�X�D�_�X$T�V9ecT	4'
D<9T�
 9f^cb�CB^dYa\�
�:�;.T�`�b 7P:"^cT?> T�^cehUcbgYaV"n]e�q9X�<

k�^cb�CB^dYa\ b�^ 7=b�^@AN:�YaV9pzY�
?7}b�^@AP;GY�ecT$pgb�VgU=<9TH9Œ^cb�CB^dYa\�
=\]T	YaV9eET�_WU=<9T�^ U=<9TH9f^cb�CB^dYa\

b�^iYaV�njp�T�^�_/9BYaU�_/9�TW7=b�^@Ajq�V9p�T�^iX$b�k"nL^�_/C	<"Ug` Y�7P�3U=<GYaUˆ_�eˆUcb†edY$n
: Y�7}b�^@A•X$b�V�UdYa_WV�_WV&C

U=<9T
9Œ^cb�CB^dYa\ b�^gY/k.b�^�U�_�b�V�b5>Z_WU8:ET�_WU=<9T�^J9�T�^=;GYaU�_W\ b�^A7y_WU=< \]bLp1_FEGX	YaU�_�b�V9e]YaV9pRQab�^

U�^dYaV9e�` YaUcT$p…_WV"UcbrYaV9b�U=<9T�^v` YaV&CBqGY5C�T	4 1 
vT�^cT�_WVGY >�UcT�^8:.U�^dYaV9e�` YaU�_�b�Vj_�eZ_WV9X�`Wq9p�T$p 7y_WU=<9b�q�U

`W_W\{_WUdYaU�_�b�VK_WVKU=<9TsUcT�^�\�
,\]bLp1_FEGX	YaU�_�b�V�
�4

2

>hY�X�<K`W_�X$T�V9ecT$T†_�e�Y�p�p1^cT$ececT$p Y�e�
,n�b�q�
�4

�yX�U�_/9L_WU�_�T$eZb�U=<9T�^yU=<GYaV/X$b�k"nL_WV&C�:�p1_�e�U�^�_/;�q�U�_�b�V…YaV9pr\]bLp1_FEGX	YaU�_�b�VjYa^cT[V9b�UZX$b 9�T�^cT$p ;"n

U=<�_�eID
_�X$T�V9ecT�
ZU=<9T�n‰Ya^cT†b�q�Uce�_�p�T/_WUce]ecX$b�koT	4 
D<9TjY�X�Utb5>[^�q�V�V�_WV&CQU=<9TE9Œ^cb�CB^dYa\ _�e

V9b�U4^cT$ecU�^�_�X�UcT$p�:(YaV9p†U=<9Tib�q�U�k�q�U1>�^cb�\ U=<9T59f^cb�CB^dYa\ _�evX$b89�T�^cT$pjb�V�`Wn|_F>Œ_WUcevX$b�V"UcT�V"Uce

X$b�V9e�U�_WU�q�UcTgYJ7}b�^@A ;GY�ecT$p†b�V/U=<9T 9Œ^cb�CB^dYa\ 1w_WV9p�T�koT�V9p�T�V"Uub5> <GY�9L_WV&CW;.T$T�V/\tY�p�TP;"n

^�q�V�V�_WV&C”U=<9TF9Œ^cb�CB^dYa\

2

4 � <9T�U=<9T�^]U=<GYaU]_�e]U�^�q9T†p�T�k.T�V9p�e�b�VS7K<GYaU]U=<9TE9f^cb�CB^dYa\

p�bLT$e84

)	4

J

b�qQ\tY$n X$b�k�nQYaV9pQp1_�e�U�^�_/;�q�UcTY9�T�^=;GYaU�_W\ X$b�k�_�T$ezb5>4U=<9T 9f^cb�CB^dYa\†� e{ecb�q�^cX$T

X$bLp�TvY�e}n�b�q�^cT$X$T�_/9�Tv_WU8:"_WVrYaV"n{\]T$p1_Wq�\ :Lk�^cb89L_�p�T$p|U=<GYaU}n�b�q|X$b�V9e�k�_�X�q9b�q9e�`Wn�YaV9p|Yak <

k�^cb�k�^�_ YaUcT�`Wnzk�q&;�`W_�e=<tb�V]T	Y�X�<tX$b�k"n]YaVtYak�k�^cb�k�^�_ YaUcT4X$b�k�n�^�_/C	<�UhV9b�U�_�X$T4YaV9ptp1_�ecX�` Ya_W\]T�^

b5> 7>Ya^�^dYaV"U?n#
RA�T$T�ks_WV"UdY�X�UvYa`W`oU=<9TuV9b�U�_�X$T$eyU=<GYaUy^cT?> T�^>UcbzU=<�_�e3D�_�X$T�V9ecTˆYaV9prUcbzU=<9T3Y5; <
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D<9T$ecTgY�X�U�_�b�V9evYa^cTˆk�^cb�<�_/;�_WUcT$p�;"ns` Y87 _F>En�b�q…p�b

V9b�UŒY�X$X$T�k�U U=<�_�eCD�_�X$T�V9ecT	40
D<9T�^cT?>�b�^cT	:�;�n3\]b�p1_F>�nL_WV&C[b�^ p1_�e�U�^�_/;�q�U�_WV&CvU=<9T'9Œ^cb�CB^dYa\ 1�b�^
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YaV"n 7=b�^@A ;GY�ecT$p…b�V/U=<9T 9Œ^cb�CB^dYa\

2

:.n�b�q/_WV9p1_�X	YaUcTin�b�q�^uY�X$X$T�k�UdYaV9X$Tgb5>fU=<�_�e&D
_�X$T�V9ecT

Ucbgp�biecb&:1YaV9prYa`W`(_WUce=UcT�^�\]eyYaV9p�X$b�V9p1_WU�_�b�V9e > b�^>X$b�k"nL_WV&C�:�p1_�e�U�^�_/;�q�U�_WV&C{b�^}\]bLp1_F>wnL_WV&C

U=<9T 9Œ^cb�CB^dYa\mb�^K7}b�^@A1e1;GY�ecT$psb�V/_WU84

œ

4 >}Y�X�< U�_W\]T8n�b�q ^cT$p1_�e�U�^�_/;�q�UcTDU=<9T 9f^cb�CB^dYa\ 1�b�^/YaV"n 7=b�^@A ;GY�edT$p�b�V U=<9T

9Œ^cb�CB^dYa\

2

:aU=<9TŒ^cT$X�_Wk�_�T�V�UEYaq�Ucb�\tYaU�_�X	Ya`W`Wn3^cT$X$T�_/9�T$eEY=`W_�X$T�V9ecT >�^cb�\ U=<9Tfb�^�_/CB_WVGYa`�`W_�X$T�V9ecb�^

Ucb[X$b�k"n
:�p1_�e�U�^�_/;�q�UcT>b�^ \]b�p1_F>�nˆU=<9T'9Œ^cb�CB^dYa\ e�q&;1‡�T$X�U UcbvU=<9T$ecT=UcT�^�\]eŒYaV9pzX$b�V9p1_WU�_�b�V9e84

J

b�q•\tY$n8V9b�U3_W\{kobBecT]YaV"n >�q�^�U=<9T�^3^cT$e�U�^�_�X�U�_�b�V9eIb�V”U=<9Tz^cT$X�_Wk�_�T�V"Uce	� T=O1T�^cX�_�ecT{b5>=U=<9T

^�_/C	<"Uce CB^dYaV"UcT$p <9T�^cT�_WVG4

J

b�q�Ya^cTyV9b�Uf^cT$eck.b�V9e�_/;�`�TK>�b�^fT�V�> b�^cX�_WV&CiX$b�\{k�`W_ YaV9X$T$;"nzU=<�_W^cp

kGYa^�U�_�T$eZUcbzU=<�_�e&D�_�X$T�V9ecT	4

A

4 7.>=:9Y�e4YzX$b�V9ecT���q9T�V9X$TIb5>fYzX$b�q�^�UŒ‡ q9p�CB\]T�V�Uvb�^vYa`W`�T�C"YaU�_�b�Vjb5> kGYaUcT�V�U4_WV�>�^�_WV&C�T=<

\]T�V"U3b�^L>�b�^uYaV"n/b�U=<9T�^u^cT	Y�ecb�V 1wV9b�U[`W_W\{_WUcT$p…Ucb�kGYaUcT�V"Uu_�ececq9T$e

2

:(X$b�V9p1_WU�_�b�V9e3Ya^cTi_W\�<

kobBecT$prb�V|n�b�qK1,7K<9T�U=<9T�^$;"n�X$b�q�^�UZb�^cp�T�^8:9Y5CB^cT$T�\]T�V�U4b�^Zb�U=<9T�^=7y_�ecT

2

U=<GYaUZX$b�V�U�^dY�p1_�X�U

U=<9T>X$b�V9p1_WU�_�b�V9ehb5>GU=<�_�eND
_�X$T�V9ecT	:�U=<9T�ngp�bvV9b�UfT=O�X�q9ecT=n�b�qJ>w^cb�\lU=<9TyX$b�V9p1_WU�_�b�V9efb5>.U=<�_�e

D�_�X$T�V9ecT	4 7.>Gn�b�q]X	YaV�V9b�Ufp1_�e�U�^�_/;�q�UcTyecb3Y�e Ucb3edYaU�_�eU>�nIe�_W\iq�`WUdYaV9T$b�q9e�`Wngn�b�q�^fb�;�`W_/C"YaU�_�b�V9e

q�V9p�T�^3U=<�_�e D�_�X$T�V9ecT{YaV9pDYaV�n…b�U=<9T�^3koT�^�U�_WV9T�V"Uˆb�;�`W_/C"YaU�_�b�V9e8:�U=<9T�VDY�eˆY|X$b�V9ecT���q9T�V9X$T

n�b�q–\tY$nQV9b�U]p1_�e�U�^�_/;�q�UcTsU=<9T�9f^cb�CB^dYa\ YaU]Ya`W`�4U4Gb�^]T=O�Ya\{k�`�T	:}_F>uY…kGYaUcT�V"Ut`W_�X$T�V9ecT

7}b�q�`�pQV9b�Uik.T�^�\{_WUg^cb	n"Ya`WU?n <+>�^cT$T|^cT$p1_�e�U�^�_/;�q�U�_�b�V–b5>ZU=<9T 9Œ^cb�CB^dYa\ ;�n”Ya`W`}U=<9bBecT 7K<9b

^cT$X$T�_/9�T{X$b�k�_�T$eˆp1_W^cT$X�U�`Wn8b�^3_WV9p1_W^cT$X�U�`Wn8U=<�^cb�q&C	<•n�b�qG:�U=<9T�V•U=<9T{b�V�`Wn\7>Y$njn�b�qDX$b�q�`�p

edYaU�_�eU>�n ;.b�U=<”_WUgYaV9pDU=<�_�e D�_�X$T�V9ecT 7}b�q�`�p ;.T]Ucb†^cT?>�^dYa_WV T�V"U�_W^cT�`Wn_>w^cb�\ p1_�ecU�^�_/;�q�U�_�b�V

b5>}U=<9T 9f^cb�CB^dYa\ 4 7�>yYaV"njk.b�^�U�_�b�VDb5>=U=<�_�e3ecT$X�U�_�b�VD_�e <9T�`�p8_WV)9BYa`W_�p•b�^3q�V9T�V�> b�^cX$T	Y5;�`�T

q�V9p�T�^|YaV�n–kGYa^�U�_�X�q�` Ya^|X�_W^cX�q�\]ecUdYaV9X$T	:yU=<9T ;GYa` YaV9X$T…b5>ˆU=<9T†ecT$X�U�_�b�VK_�et_WV"UcT�V9p�T$p Ucb

Yak�k�`Wn•YaV9p•U=<9T{ecT$X�U�_�b�V Y�eIYY7K<9b�`�Tz_�eˆ_WV"UcT�V9p�T$pDUcb†Yak�k�`Wnj_WV”b�U=<9T�^ˆX�_W^cX�q�\]e�UdYaV9X$T$e 4

7?Ui_�eiV9b�UzU=<9Ttk�q�^�kobBecTrb5>ZU=<�_�ezecT$X�U�_�b�V�Ucb/_WV9p1q9X$T|n�b�q�Ucb/_WV�>�^�_WV&C�TsYaV"nDkGYaUcT�V�Uce]b�^

b�U=<9T�^fk�^cb�koT�^�U:nz^�_/C	<"U=X�` Ya_W\]ehb�^ŒUcbˆX$b�V�UcT$e�U69BYa`W_�p1_WU:n{b5>
YaV"n{e�q9X�<�X�` Ya_W\]e�
"U=<�_�ehecT$X�U�_�b�V

<GY�e>U=<9Tuecb�`�T[k�q�^�k.bBedT[b5> k�^cb�UcT$X�U�_WV&C{U=<9Tu_WV"UcT�CB^�_WU?n|b5> U=<9T$>�^cT$Tuecb5>�U.7=Ya^cT3p1_�ecU�^�_/;�q�U�_�b�V

e�n1e�UcT�\ : 7K<�_�X�<–_�eg_W\{k�`�T�\]T�V�UcT$pX;"nDk�q&;�`W_�Xr`W_�X$T�V9edT�k�^dY�X�U�_�X$T$e 4 ;jYaV�n”koT$b�k�`�T <GY89�T

\tY�p�T C�T�V9T�^cb�q9e[X$b�V"U�^�_/;�q�U�_�b�V9evUcb{U=<9T 7y_�p�T3^dYaV&C�TIb5>Eecb5>�U.7>Ya^cTIp1_�e�U�^�_/;�q�UcT$p/U=<�^cb�q&C	<

U=<GYaU4e�n1e�UcT�\€_WV†^cT�`W_ YaV9X$TIb�V/X$b�V9e�_�e�UcT�V�U[Yak�k�`W_�X	YaU�_�b�V…b5>EU=<GYaU4e�n1e�UcT�\ 
1_WUZ_�eZq�k†UcbzU=<9T

Yaq�U=<9b�^ Qap�b�V9b�^>Ucbip�T$X�_�p�Tv_F>�<9Tvb�^=e=<9TZ_�eH7y_W`W`W_WV&CgUcbIp1_�e�U�^�_/;�q�UcTuecb5>�U.7>Ya^cT4U=<�^cb�q&C	<sYaV"n

b�U=<9T�^>e�nLecUcT�\ YaV9prY3`W_�X$T�V9ecT$TuX	YaV�V9b�U=_W\{k.bBecTvU=<GYaU>X�<9b�_�X$T	4'
D<�_�e>ecT$X�U�_�b�V|_�eh_WV�UcT�V9p�T$p

Ucb3\tYBA�TyU=<9b�^cb�q&C	<�`Wn]X�`�T	Ya^ 7K<GYaUf_�e ;oT�`W_�T�9�T$p]Ucb ;oTZYuX$b�V9ecT���q9T�V9X$T4b5>oU=<9Ty^cT$e�Uhb5>oU=<�_�e

D�_�X$T�V9ecT	4

�

4 7.>GU=<9T>p1_�e�U�^�_/;�q�U�_�b�V�YaV9pRQab�^Œq9ecT>b5>(U=<9T39f^cb�CB^dYa\ _�eE^cT$e�U�^�_�X�UcT$pz_WV]X$T�^�UdYa_WV]X$b�q�V <

U�^�_�T$efT�_WU=<9T�^ ;�nikGYaUcT�V�Ucefb�^ ;"ngX$b�k"nL^�_/C	<"UcT$p]_WV�UcT�^U> Y�X$T$e :�U=<9Tyb�^�_/CB_WVGYa`9X$b�k"nL^�_/C	<"UH<9b�`�p�T�^

7K<9b…k�` Y�X$T$eIU=<9T
9Œ^cb�CB^dYa\ q�V9p�T�^iU=<�_�e D�_�X$T�V9ecT�\tY$n Y�p�p�YaV T=O1k�`W_�X�_WUJC�T$b�CB^dYak&<�_�X	Ya`

p1_�e�U�^�_/;�q�U�_�b�Vr`W_W\{_WUdYaU�_�b�VsT=O1X�`Wq9p1_WV&CgU=<9bBecT[X$b�q�V"U�^�_�T$e8:�edbˆU=<GYaU>p1_�e�U�^�_/;�q�U�_�b�Vr_�ehkoT�^�\{_WU <

UcT$pQb�V�`Wn•_WVQb�^zYa\]b�V&C8X$b�q�V�U�^�_�T$egV9b�UiU=<�q9egT=O�X�`Wq9p�T$p�4F7?V ecq9X�<�X	Y�ecT	:EU=<�_�e6D
_�X$T�V9ecT

_WV9X$b�^�kob�^dYaUcT$eZU=<9T3`W_W\{_WUdYaU�_�b�V8Y�ey_F>�7y^�_WU�UcT�V/_WV†U=<9T ;.bLp1nrb5> U=<�_�e�D
_�X$T�V9ecT	4

-�4 
D<9T 4�^cT$T &Lb5>wU 7=Ya^cT�49b�q�V9p9YaU�_�b�V8\tY$n†k�q&;�`W_�e�<…^cT�9L_�ecT$p…YaV9pRQab�^[V9T�7 9�T�^ce�_�b�V9e

b5>vU=<9T QuT�V9T�^dYa`�9Œq&;�`W_�XED�_�X$T�V9edT�>w^cb�\ U�_W\]TrUcb8U�_W\]T	4 &�q9X�<‰V9T�7 9�T�^ce�_�b�V9e 7y_W`W`K;oT

e�_W\{_W` Ya^[_WV…e�k�_W^�_WU[Ucb]U=<9Tik�^cT$ecT�V�UL9�T�^ce�_�b�VG:N;�q�U[\tY$n†p1_���T�^v_WVjp�T�UdYa_W` UcbrY�p�p1^cT$ecevV9T�7

k�^cb�;�`�T�\]eyb�^>X$b�V9X$T�^�V9e84N>hY�X�< 9�T�^cec_�b�V�_�eHCB_/9�T�V†YIp1_�e�U�_WV&CBq�_�e�<�_WV&CJ9�T�^cec_�b�V�V�q�\B;oT�^84!7.>

U=<9T 9Œ^cb�CB^dYa\ e�k.T$X�_FEGT$euY 9�T�^cec_�b�V…V�q�\B;oT�^ub5>fU=<�_�e�D�_�X$T�V9ecTA7K<�_�X�<DYak�k�`W_�T$evUcbt_WUuYaV9p


$YaV"n/` YaUcT�^29�T�^cec_�b�V�
�:(n�b�q <GY�9�TgU=<9Tgb�k�U�_�b�V•b5> >�b�`W`�b 7y_WV&C|U=<9TiUcT�^�\]eˆYaV9pjX$b�V9p1_WU�_�b�V9e

T�_WU=<9T�^tb5>uU=<GYaUW9�T�^ce�_�b�VKb�^�b5>3YaV�nQ` YaUcT�^ 9�T�^ce�_�b�V‰k�q&;�`W_�e=<9T$pX;�n�U=<9TE4�^cT$T &Lb5>�U.7>Ya^cT
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\{_�ece�_�b�VG4 49b�^zecb5>wU 7=Ya^cTY7K<�_�X�<�_�egX$b�k"nL^�_/C	<"UcT$p ;�n•U=<9T 4�^cT$T &Lb5>�U.7=Ya^cT�4Gb�q�V9p9YaU�_�b�VG:

7y^�_WUcT3UcbzU=<9T 4�^cT$T &Lb5>wU 7=Ya^cT54Gb�q�V9p9YaU�_�b�V 
�7}TIecb�\]T�U�_W\]T$eZ\tYBA�T3T=O�X$T�k�U�_�b�V9eK> b�^yU=<�_�e84
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q�^{p�T$X�_�e�_�b�VX7y_W`W`K;oT CBq�_�p�T$p ;�n U=<9T|U.7=b C�b�Ya`�e]b5>4k�^cT$ecT�^=9L_WV&C•U=<9T >w^cT$Tre�UdYaU�q9e{b5>
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