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main() {

}

}

g();
b = stub.foo();

qux() {

c

}

main() {

}

foo() {

c

...
"call f before g"

p
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t

    Glue = ...

Connector c =
    Role r1 = ...

f
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[stub] foo() ...
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Acceptance test (various)

Comparing variants

Roll backward: checkpoint

Roll forward: community ER

Compensate: with vote

Compensate: with FEC

Remove variant

Degradation: missing push

Degradation: missing pull

Degradation: filter requests

Failover: cold

Failover: warm

Reroute

Recovery blocks (RB)

Primary/shadow pair

Standby sparing

Distributed RB

Consensus RB

Retry blocks w/ data diversity

Retry

N−modular redundancy

N−version programming

Self−configuring optimal programming

N self−checking programming

This technique is not handled.
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{
}

method ( args )

Insertion
of code
fragment

Method of
proxy object
(pre−insertion)

{

}

factory_method ( arguments )
Insert a proxy of this class into proxy chain

A PROXY CLASS

return new_proxy;

new_proxy.next = ...;

Initialization fragment

{
method_2 ( arguments )

response =
next.method_2(

A method of the remote interface

arguments);

return response;

}
Alter response fragment

Alter data fragment

Around communication frgmnt.

{
method_1 ( arguments )

response =
next.method_1(

A method of the remote interface

arguments);

return response;

}
Alter response fragment

Alter data fragment

Around communication frgmnt.

KEY

? 4V>M^:;P/'�:� ���.�o_V/3R+/32Y7C,�HOJ�@ef:;0H�� F{^:,P/3=rJQHM; M@GTK@ C�� �

@IT`4V,0^A@K_}@K46=<I�	E4u7�Rg@GF�@K_V,0H�<1HM2Y7?@K4V2*@K=:=B4V7C4VHM2A@K_'R+/1709:HU=B,.@K2:=*=A@S7?@�R+/3Ri]h/3;P,�4VJo,P^:<?9�@K;0/
>K4VTM/12~4V2W709:/L<3H`=:/LJQ;0@K>MR+/32Y7'<3HK_6_6/1<17046HM2V� L�9B/c462B4V7C46@K_64PRG@O7046HM2k<1HU=:/oJQ;C@O>MRg/12Y7'46,';0^:2 � 9:/32w7C9:/
fB;0H�� F � ,vJ @K<170HM;!F R+/17C9BHU=i4V,�<G@O_6_6/1=i@K2B=F46,�f:;P46Rg@K;04V_PF�^:,0/1=e70H.HM]B7C@K462F@-;0/1JQ/1;0/12:<3/�7CH-7C9:/�2:/ �
<1HMR+fXHM2B/32Y7iHKJ�@p;0HK_6/KN�@K=:=:4u7C4VHM2 � 7C;0@K2:,nJQHM;0Rg@O7C4VHM2
	t7C9:/+J @K<170HM;!FzR+/1709:HU=�@K_6,PH:Dt]1F5=:/dJ @K^:_u7GD
<1;0/3@O7C/1,k@K2�462B,P7?@O2:<3/NHOJ�7C9:/NfB;0H�� F�@K2B={HM]B7?@O462:,m@i;0/dJQ/3;0/12:<3/N70H~7C9B/�2:/ �U7k_V462 E 4V2I7C9B/�f:;PH�� F
<?9:@K462V� L�9B/~;0/1RI@O462:4V2:>e<3H`=:/wJQ;0@K>MR+/32Y7C,jH`<3<3^B;-4V2p/3@K<?9�HKJ�709:/w;0/3R+HK70/ 4V2[70/3;nJ @K<3/wRg/d7C9:H`=:,
HQ4VJE709:/ Fg@K;P/�_V/1J 7m]:_l@K2 E D[7C9B/�R+/17C9BHU=g,046R+f:_OFF<G@K_V_6,o7C9:/-<3HM;P;0/1,0fhHM2:=:4V2:>~R+/1709:HU=gHKJ�7C9B/�2:/ �U7
fB;0H�� F�;P/1JQ/1;0/32B<3/ I�� ��2�@K_V70/3;04V2:>UN =A@O7?@�<1HU=B/+JQ;0@K>MR+/32Y7wRI@GF5@K<1<3/3,P, 709:/I@O;0>M^:R+/32Y70, HKJm7C9:/
;P/3R+HK7C/�<3@K_6_ 	M,04VRg4V_l@K;P_PFW@O2e@K_V70/3;04V2:>UN ;0/3,PfXHK2:,0/cJQ;0@K>MR+/32Y7v9A@O,o@K<3<1/3,0,v70HW709:/�;0/1,0^:_u7@H 4uJX@K2 F+I}HOJ
709:/W<G@K_V_ � �-2r@K;0HM^B2:=BN�<1HMR+Ri^:2:4V<G@O7046HM2g<3H`=:/.JQ;C@K>MR+/32Y7�<1HM2Y7?@K4V2:,k@i7CH E /32r;0/1f:;0/1,0/32Y70462:>e7C9:/
_VHU<3@O7C4VHM2wHKJ:7C9B/c;0/1RgHO7C/c<3@K_6_ 	O4u7}Rg@GF.7C9[^:,�fB_l@K<1/c<3H`=:/m46R+Rg/1=:4l@O70/3_OF�]h/1JQHM;P/cHM;}@OJ 7C/1;t709:/c<3@K_6_ D
4u7.Rg@ F8=:46;P/3<d7N7C9:/F<3@K_6_t7CH"@{=:4OT|/1;0/32Y7.7C@K;0>M/d7 H � 9B46<?9z,09:HK^:_6=zf:;P/3,0/12Y7w709:/F,C@ORg/i4V2Y7C/3;nJ @K<3/
@O,j709:/ HK;046>K462A@K_X7?@K;P>M/17JI�HK;jRg@GF"f:_l@O<3/w@+<1HM2:=:4u7C4VHM2A@K_E<1HM2:,n7C;0^B<17NHK;-@e7C;4F � <G@O70<?98<3HK2:,P70;0^:<d7

�������J��+3�1�%TU�3*�*��1&���+ $ &��5�)$4�9; + �,"-� &���+ $V�W� ���������	��
��������������������������������������������������� !� �)$4*"�����$#%�&����'�'(�'()

� � �



� � ��� ��k7C9:/j<G@K_V_ � � �B@KR+f:_V/3,oHKJ�,P^:<?9�<3HK2:,P70;0^:<d7C,�@K;P/�@O2�@K=:= N�;0/1=:46;P/3<d7m70;C@K2:,nJQHM;0Rg@O7046HM2i709A@O7
462Y70;0H`=:^:<3/1,j@K28@O^B7C9:HK;04SR1/3;�<1HMRgfhHM2:/12Y7GD � 9:4V<?98Ri^B,P7k]h/w<1HM2:,P^:_V70/3="7CHe=:/170/3;PRg4V2:/ � 9:/1709:/3;
7C9B/*<G@K_V_�,09BHM^:_6= f:;PHU<1/3/1=EDN@K, � /3_V_W@K,"@\;0/d7C;4F HM;IJ @K4V_6H$TM/1;{@K^:>KRg/12[7C@O7C4VHM2ED � 9:4V<?9 <3@O7C<?9
/��U<1/3fB7046HM2:,k7C9B;0H � 2p] F{709:/W<G@K_V_ �

�	���	��� � ;!0�2'3=(���� 9�0 2'3=(

L�9:4V,�/��B@KR+f:_6/.4V_6_6^B,P7C;0@O7C/1,c7C9B/W@Kf:f:_V46<G@S7C46HK2�HKJ}@i,046R+f:_V/�7C;0@K2:,PJQHK;0Rg@O7C4VHM2I7CH+@F,0fh/3<14VaA<W,P^:fBN
fhHM;P70/3=z<3HM2B2:/3<d7CHM;N7�F`fh/g@O2:=*462:=B46<G@S7C/3, � 9A@O7.7C9B/i7CH`HM_}^:,P/3;WRi^:,n7W^:2:=:/1;0,n7?@K2:=�@K]hHM^B7N709:/
,!F`,n7C/3R 709A@O7k46,Z70Hg]h/.R+HU=:4uaA/3=|D � 9A@O7k7C9B/W70HUHK_E462:fB^B7C,j@K;P/KDA@K2B= � 9A@S7j709:/.7CH`HM_E^:,P/3;j=:H`/3,
� 4V709F7C9:/�;P/3,0^B_V7G� � 7L@K_6,PH.462Y7C;PHU=:^B<3/3,o,PHMRg/�HOJX709:/ E /KF � HM;P=:,c^:,P/3=+462e<3HK2:,P70;0^:<d7C462B>W709:/k<3H`=:/
JQ;C@O>MRg/12Y7C,k@K2:=r,09BH � , � 9:/1;0/wHM2:/WRI@GFI/��UfX/1<17j7CHe,C@GTK/ 7C4VRg/U�

? HM;�7C9:/W/��B@KR+f:_V/.,!F`,P70/3RrDX<1HM2:,04V=:/3;j@e,04VRgf:_V/N<3_V46/12[7 � ,0/1;PTK/3;j=:/3R+HM2:,n7C;C@S7C46HK2r,4F`,P7C/1R 462
� 9:4V<?9�7C9:/-<3_64V/32Y7C,mf:;0H$T`46=B/N@~>M;0@Kf:9:4V<G@K_ ^:,P/3;Z4V2Y7C/3;nJ @K<3/j7CH � 7C46<k7?@O<-7CH`/�~>Y@KR+/-]hHY@K;P=:,m709A@O7
@K;P/w,n7CHM;P/3=rHM2"7C9:/W,0/1;PTK/3;	h<3_V46/12[70,k,0^:]:R+4V7 �nRgH$TM/��e;0/��[^:/1,P70,-T`4l@ M@GTK@ C�� � 70H+709:/W,0/1;PTM/1;3D
� 9:4V<?9�46,m;0/3,PfXHK2:,04V]:_6/jJQHM;m/12BJQHM;P<3462B>~7C9:/-;0^:_V/3,mHKJE7C9B/N>Y@KR+/KD`462:=B46<G@S7C462B> � 9B/17C9B/3;k@ R+H$TM/N4V,
_6/1>Y@K_ @K2B= � 9:/1709:/3;m7C9:/j>Y@KR+/-4V,mH$TK/3;��>��/d7�� ,c,0^Bf:fXHK,0/�709A@O7 � /.@O;0/j462Y7C/1;0/3,n7C/1={462+>Y@O7C9B/3;04V2:>
,P7C@O7C4V,P7046<3,LHM2�<1HMR+RgHM2B_PF N�^:,P/3=+7C46<k7?@O<-7CH`/�>M@KRi]:4u7C, H ,0^B<?9"@K,m709:/NfhHMf:^:_6@K;04u7�FFHKJt@ �n<3/32Y70/3; �
T`,�� �P2:HK2BN�<1/32Y7C/1; �+HMfX/12:462B>+R+H$TM/GIK� � 2rHM;0=:/1;Z7CHe<3HK_6_6/1<17Z709:46,�=:@O7?@BD � / � 46_V_E@KfBf:_PF�@K2 �0@K=:=
HM]:,P/3;nTM/3;��{7C;C@O2:,PJQHM;PRI@S7C46HK2r70H{@�M@GTO@�C�� � <3HM2:2B/3<170HM;N4V287C9:4V,�,4FU,n7C/1R ��L�9B/F@K;0<?9B4V7C/1<170^:;0/
HKJt7C9:/W;P/3,0^B_V7C4V2:>e,!F`,P70/3R 4V,�,09:H � 284V2 ? 46>M^B;0/ �:� �:�

L�9:/�70HUHM_h^:,P/3;ZRi^B,P7ca:2:=�7C9:/-,0HM^B;0<3/.<1HU=B/-aA_V/3,m709A@O7c<3HM2Y7?@O462I709:/�,P/3;PTK/3;�� ,k;0/1>M46,n7C;0@O7C4VHM2
<G@O_6_h@K2:=I709:/�<1_64V/32Y7�� ,c_VHUH E ^:f+<G@O_6_A7CHi>K/17�@wf:;0H�� F+JQHM;L709A@O7m,0/1;PTM/1;XHQ709:/3,P/NRI@GFe]h/-JQHM^B2:=�] F
,0/3@K;0<?9B462:>"JQHM;�709:/e,P7C;P462:>K, ����@KR+462B>+� _VHUH E ^Bf���@K2B= ���-@KR+462:>+� ;0/1]:462B=��1IK� � 2z7C9:4V,./��B@KR+f:_6/OD
7C9B/3,0/.aA_V/3,k@K;P/�� ��� �	� �
�	
��
��� ���
 �N@O2:=�� ��� ����� ���
� ��� ���
 ��;0/1,0fh/3<d7C4VTK/3_OFY�Lb-/WRi^:,n7j@K_6,PHiaA2:=
7C9B/I,0HK^:;0<1/I<3H`=:/eaA_6/+<3HK2[7C@K462B462:>"7C9:/g,0/1;PTM/1;� ,i462Y70/3;PJ @O<3/+,0fh/3<34uaA<G@S7C46HK2V� � 2�7C9B46,w/��B@KR+f:_6/OD
7C9B46,ZaA_V/.46,�� ��� �	� �
�	
��
���
� � �
�H����	���� ���
 ���

L�9:/*7CH`HM_j^:,0/1;{Ri^:,P7"fB;0H$T`46=:/z@K2 4VRgfB_6/3R+/32Y7C@O7C4VHM2 HOJ~@O2 �PHM]:,P/3;PTK/3;�� 4V2[70/3;nJ @K<3/U� � 2
7C9B46,"/��B@KR+f:_6/OD-709:/z462Y7C/1;PJ @K<1/�4V,���� � �
��
��
��� ���
 ��	.7C9B/�4VRgf:_V/3R+/32Y7?@S7C46HK2 f:;PH T`4V=:/3= ]1F 709:/
7CH`HM_v^:,P/3;1D � 9:4V<?9�,04VRgfB_PF*=:4V,0f:_6@GFU,.709:/IHM]B,0/3;nTM/1=\462BJQHK;0Rg@O7C4VHM2*462�@r2B/ � � 462B=:H � D}46,����� 
� �
�	
��
�"! ��� � � ��#$� ���
 �W�'L�9B46,�70;C@K2:,nJQHM;0Rg@O7046HM2 � 46_6_t;0^B2z709:/FHM]:,P/3;nTM/3;W_VHU<3@K_6_OF{HM2*7C9:/~<3_64V/32Y7�� ,
9:HM,n7jRI@K<?9B462:/U�

� 25709:/iaA;P,P7wf:9A@K,P/KD�7C9B/e70HUHK_}46,.^B,0/3=z7CH">M/12:/3;0@O7C/+@{<3_V46/12[74N�,P46=:/ifB;0H�� FMD'46R+f:_6/1Rg/12Y7C462B>
7C9B/��nHM]:,0/1;PTK/3; �r7C;0@K2:,PJQHK;0Rg@O7C4VHM2V� � 2z7C9:/e,P/3<3HK2:=�f:9:@K,0/ODt709:/F7CH`HM_}4V,w^B,0/3=z7CHrR+HU=:4uJ Fp709:/

� � �



implements

GameServerInterface.java

GameServer.java

ObserverDisplay.java

Observer.java

implements

Observer

Server

Client

Proxy

Server

GameClient.java

GameClientGUI.java

Observer

Client

M
y
O
b
s
e
r
v
e
r
P
r
o
x
y
.
j
a
v
a

im
pl

em
en

ts

G
a
m
e
S
e
r
v
e
r
I
n
t
e
r
f
a
c
e
.
j
a
v
a

relationship
"calls"

Connector

module
Source code

Component

KEY

architecture

implementation

? 46>M^B;0/ �:� � � � ,04VRgfB_6/N<1_646/12Y7!N�,P/3;nTM/3;k,4FU,n7C/1R � 4u7C9"HM]:,P/3;nTM/3;

<1_64V/32Y7�� ,k,0HM^:;P<3/W<3H`=:/.7CH+^:,P/W709:46,�fB;0H�� FY�
L�9:/.7CH`HM_E4V2:f:^B70,�JQHM;Z7C9:/.aA;P,P7jf:9A@O,0/w@K;0/��
� 7C9:/v_VHU<3@O7C4VHM2NHKJ[7C9B/v;0/3R+HK70/vHM]�
P/3<d7�� ,'462Y7C/1;PJ @K<1/}aA_6/OD �	� � � � ������� � ��� �	� �
��
��
��� � � �
� ����	���� ���
 �KD
� 7C9:/.2A@ORg/-HKJ�7C9:/�462Y7C/1;PJ @K<1/�7C9A@S7 � 46_V_h]h/N4VRgf:_V/3R+/32Y7C/1=�] Fg709:/N2:/ � fB;0H�� F H � 9B46<?9{462
RI@K2 Fg<G@K,P/3,�4V,m7C9B/N,C@KR+/N@O,c7C9:/�;0/3R+HK70/�HM]�
P/1<17� ,�4V2[70/3;nJ @K<3/GIdD�� ��� �	� �
�	
��
���
� � �
� ����	��dD

� 7C9:/.;PHM_6/ HQ/34u7C9:/1; �P<3_V46/12[7 �iHM; �n,0/3;nTM/1; �1I�@O7 � 9B46<?9{7C9:/�f:;0H�� F � 46_V_X;P/3,P46=:/OD:462�709:46,Z<3@K,0/
7C9:/ 	�� ���
� � D

� 7C9:/F2A@ORg/iHOJL709:/F<3_6@K,0,�HKJo7C9:/F2:/ �`7Wf:;0H�� F�4V2�7C9:/F<?9A@O462EDEHK; �P/32B=��{4VJo7C9B46,Nf:;PH��BF846,
@O7�7C9:/./12:=rHKJq709:/.<?9A@K4V2r@K2:= � 46_V_|]h/.<G@K_V_6462B>~7C9:/.>K/32:/1;C@O70/3=r,P7C^B]EDA462�709:46,�<3@K,0/ �
��KD

� �  



� 709:/ <1HM2:,n7C;0^B<17CHK;-<3@K_6_|JQHK;k709:/ @K=:=:/1=8;0HK_6/ H � 9B/32*@KfBf:_64V<G@K]:_V/ I D � 9:46<?9r9:/1;0/ � HM^:_V=p]h/
� � ��� ��� � �
�	
��
�"! ��� � � ��#������
	dD

� 709:/W_6H`<G@O7046HM2�HOJq709:/W<3H`=:/.JQ;C@K>MR+/32Y7k<1HM_6_V/3<17046HM2Q�	� � � � ������� ��� � �
��
��
��� �hD
� @K2B="709:/._6H`<G@S7C46HK2 � 9:/1;0/.7C9:/.>K/32:/1;C@O70/3=",0HM^B;0<3/W<1HU=:/Na:_6/�JQHM;m7C9:/.2:/ � f:;PH��BFI,09:HK^:_6=
]h/Wf:_l@K<1/3=EDV�	� � � � ������� ��� � �� # ��� � �
�	
��
� ��� ���$#�� ���
 �W�

L�9:/k<3HK2[70/32Y7C,oHKJh7C9B/�<3H`=:/ZJQ;C@K>KRg/12[7�<3HM_V_6/3<d7C4VHM2i462i709:46,v/ �B@KRgfB_6/ � 4V_6_B]h/�=:4V,0<3^B,0,0/1=g,P9:HM;n7C_PFW�
� J�7C9:/k7CH`HM_ ^:,P/3; � @K2Y7C/1=�7CH <3HMR+fXHK,0/j,0/1TK/3;0@K_X70;C@K2:,nJQHM;0Rg@O7046HM2:,1DY7C9:/k7CH`HM_ � HK^:_6=g]X/-;0^:2

,0/dTM/1;C@K_'7C4VRg/1,XH � 4V709p=B4PTX/3;0/12Y7�4V2:f:^B70,JIZ462{7C9B/waA;P,P7-f:9A@K,P/�	A7C9B/ HM;P=:/3;kHKJ}>M/32B/3;C@S7C46HK2p4V,�2:HK7
46R+fhHM;P7C@K2Y7GD�,P462:<1/ �n7C9B/{2A@KR+/�HKJk7C9:/{<1_l@K,P,iHKJk7C9B/{2:/��`7ef:;PH�� F�462\7C9B/{<?9A@K462 � H f:;PH T`4V=:/3=
@K, @r70HUHM_v4V2:f:^B7JIW=B/17C/1;0R+462:/1,w709:/IHK;0=:/1; 4V2 � 9:4V<?9�7C9B/I<?9A@K4V2�HOJ�f:;0H��U46/1, � 4V_6_v462YTKH E /gHM2:/
@K2:HO7C9:/1;��

L�9:/I70HUHM_L462Bf:^B7C,wJQHM; 709:/I,P/3<1HM2:= f:9A@K,P/ H 4V2 � 9:4V<?9 � /IRgH`=:4VJ F*@8_64V2:/gHOJ�7C9:/g<3_64V/32Y7�� ,
,0HK^:;0<1/ <1HU=:/GIZ@K;0/WRi^B<?9p,P46R+f:_6/1;�

� 709:/W_6H`<G@O7046HM2�HOJq709:/WHM;04V>M462A@O_X<1_646/12Y7k,0HM^:;P<3/w<3H`=:/.aA_6/OD��	� � � � ������� � ��� ����� ���
� ��� ���
 �KD
� 709:/{_6H`<G@O7046HM2 � 9:/3;P/{7C9:/�70HUHM_m,09:HK^:_6= f:_6@K<3/I709:/{R+HU=:4uaA/3=�<1_64V/32Y7F,0HK^:;0<1/{<3H`=:/�aA_6/OD

�	� � � � ��� ��� ����� � � ��� ����� ���
� ��� ���
 �KD
� 709:/F2A@KR+/iHKJo7C9B/F;0/3R+HK70/iHM]�
P/1<17�� ,W462Y7C/1;PJ @K<1/iaA_6/ H � 9:4V<?9 � 4V_6_}@K_6,PH�]X/i709:/F462Y70/3;PJ @O<3/
f:;P/3,P/32Y7C/1=�] F�7C9:/Wf:;PH��BF"<1_6HM,P/3,n7j70HF7C9:/W<3_V46/12[7JIdD � ��� �	� �
�	
��
���
� � �
� ����	��dD

� @K2B= 7C9B/�2A@ORg/zHKJ 7C9:/5<3_6@K,0,{7C9:@O784VRgfB_6/3R+/32Y70,�7C9:/5f:;0H�� F <3_VHM,0/1,P7r7CH 7C9:/5<3_V46/32Y73D
 # ��� � �
�	
��
� � � ���$#U�

� 2.7C9:/vR+H`=:4VaA/1=.<3_V46/32Y7�<1HU=B/vHKJ[7C9:4V,E/��B@KR+f:_6/OD$7C9:/v<3@K_6_������������������������� !����������"$#�%����!&���'(��)
* ���,+$#�-/.�0�1!1�2�3!4/�6587!7�9;:=<?>A@�B$CED678F�G��������� !���!�H���,5() � 46_6_B]X/k;0/1f:_l@O<3/3=+] F+@w<3@K_6_U7CHW7C9:/k2:/ �
f:;PH�� F � ,qJ @K<d7CHM;4F.Rg/d7C9:H`=EDSfA@K,P,0462B>-4u7�7C9:/L9:HM,n7C2A@KR+/ � ,0/3;nT`46<3/12A@KR+/c@O;0>M^:R+/32Y7�709A@O7q]X/1_6HM2:>K/3=
7CH �-@KRg4V2:>+� _6H`H E ^:fV�

��/17�� ,o7?@ E /�@._6H`H E @O7v7C9:/j<3H`=:/�JQ;C@O>MRg/12Y7C,v7C9:/�70HUHM_B^:,0/1;mf:;PH$TU4V=:/3,v709A@O7m@K;0/k^:,P/3=g]1FF709:/
7CH`HM_'7CH�>K/32:/1;C@O70/~7C9:/~f:;0H�� F � ,.,PHM^:;0<1/i<3H`=:/U� ? 46;P,P7GD 7C9B/3;0/~46,N@ �n2:/ � R+/3Ri]h/3;P, �IJQ;0@K>MR+/32Y7
7C9:@O7m@K=:=:,L7 � H f:;0H�� F+;0/1JQ/1;0/12:<3/1,3D:HM2B/j70Hw709:/��n2:/��`7Z,n7C^:] � H � 9B46<?9I4V2+709:46,o/ �:@ORgf:_V/ � 46_6_A]h/
7C9B/Z;0/3@K_U,n7C^:]F;P/170^:;02:/1=e]1F~@��-@KRg4V2:>+� _6H`H E ^:fw<G@K_V_�DO@K2:= � 9:4V<?9Ff:;0/1,0/32Y70,�7C9:/Z,0@KR+/c462Y70/3;PJ @O<3/
@K,�7C9B/wfB;0H�� F{<3^:;P;0/12[70_PF"]h/34V2:>e>M/32:/1;C@O70/3= I�@K2B=r709:/WHK7C9:/1;Z7CHe7C9:/w@K=B=:/3= �PHM]:,P/3;nTM/3;��I;PHM_6/U�

7!7I� * �(JKFH����LH�����M&!����-(���=#�%N)
O ��+��%+ $'&,�3�@&B�M���	"#+)&�� +3=4�9�	��/3�%�QP &,���>�!+3$4�9&��,24�@&,+ �(�%� �1� AK+ 2���*�=V�J+ ;�&,��� ; + �,"

RTS�UTV�W$X8V�WNY[Z6\�]_^6`�W$aAb6V�^�c�`�d�eQfhg$g8i�jTk(lQm8n�o�p�gTbAa�RhS�UTV�WAX6V�W�q�rAUQs�t�\�a�f�u�Y

� � �



4���+6����%������;"= " * ���������
	�� #H����% �8%�3�L�
4���+6����%����=L;�(��������� ����%���� �8%�3!L�

�U/1<3HM2:=|DO7C9B/3;0/m46,t@ �PRg/d7C9:H`=w<G@K_V_6, ��JQ;0@K>MR+/32Y7'7C9A@O7q@K,P,0/1Ri]:_6/1,q709:/mR+/1709:H`=
� ,t@K;P>M^:R+/32Y7C,
4V2Y7CHW@�TM/1<170HM;�� � DY<G@K_V_6,t7C9:/ZHK]:,0/1;PTM/1; H�� � � ��� � � � �JIq70H.;0/1fXHM;n7�7C9B/�Rg/d7C9:H`=i<G@O_6_U709A@O7v4V,v@K]hHM^B7
70H�]h/"RI@O=:/KDc@K2:=x462:=:4V<G@O70/3,F7C9:@O7F7C9:/r;0/1,0^:_u7+HKJN;P/3_l@GF`462B>z709:/"<3^:;P;0/12[7g<G@O_6_Z7CH � � � � � � � �
,P9:HM^:_V=p]h/W;0/d7C^:;P2:/3=V�

7!7 � FH�(%���1���	���0!0��M&!����-(���=#�%N)
��� ��������	������
����%���� ��%�3!L .Q'���0!0 � #�����% �8%!3!L . -���%
	�0������ ��)�� F���������� * ��F���� ����)�
����  ��!��#"
#H����% �8%�3�L .$���;"( 	���!�!

������	������ � 46_V_|]h/.;0/1f:_l@K<1/3={] F�709:/N7CH`HM_ � 4u7C9{<1HU=:/N709A@O7k<1;0/G@S7C/3,j@~TK/3<170HM;%� � @K2:=r@K=:=:,
709:/�R+/1709:HU=\@K;0>M^BRg/12[70,~7CH84V7 462\HM;P=:/3; � F���������� * ��F�� � 4V_6_o]h/�;0/1f:_l@K<1/3= � 4u7C9�709:/�2A@ORg/
HOJc7C9B/gR+/1709:HU=5<3^B;0;0/12Y7C_PFz]h/34V2:>"<G@K_V_6/1=V�&���;"= 	���!�! � 4V_6_�]h/+;0/3fB_l@K<1/3= � 4V7C9z7C9B/gR+/1709:HU=
2:@KRg/N@K2:=r@K;0>K^:Rg/12Y7C,��'����  ��!�� � 46_6_h<G@OfB7C^:;P/N7C9:/�;0/3,P^:_V7ZHKJ'7C9:/ � � � � � � � �Z<G@K_V_�D[7CHF]h/N^:,0/1=
4V25709:/ �PR+/17C9BHU=5;0/1,0^:_u7C, �"JQ;C@O>MRg/12Y7GD'4VJc@K2 F H 4uJm709:/3;P/g4V,W2:Hp;P/3,P^:_V70,WJQ;0@K>MR+/32Y7GD�709:/g;P/3,P^:_V7
� 4V_6_E,P46R+f:_PFg]h/w;P/170^:;02:/1= IK�

? 4V2A@K_6_OFMD`7C9:/1;0/w46,j@��nRg/d7C9:H`=";0/3,P^:_V70, �+JQ;C@K>MR+/32Y7k7C9:@O7j=:/3,P46>M2A@S7C/3,-@e2:/ � TO@K;P4l@K]B_6/)(i7CH
<3@KfB70^:;0/W7C9:/W;P/3,0^B_V7GDBfA@K,0,P/3,*(~7CHF7C9B/wHK]:,0/1;PTM/1;3Dh@K2:=r;0/d7C^:;P2:,+(B�

7!7 � FH�(%���1����H���63�0�%;� &�����-(���(#�%;)
� �,����  ��!��
����%���� ��%�3!L . �����63�0�% � #H����% �8%�3!L . -��(%
	H0����!� ��)�� � ��-/.0��	��;)�
���(%�3���#��1

���� 2��!��"46,k^:,P/3=r7CH+,P7C4u7C<?9"7CHM>K/17C9B/3;�7C9:4V,�JQ;C@K>MR+/32Y7j@K2B=r709:/ fB;0/3<1/3=:4V2:>eJQ;C@K>MR+/32Y7��&L�9:/
��-/.0��	��57?@K>r46,w@r;0/��[^:/1,P7iJQHK;3({70Hp]h/g<1HM2YTM/1;P7C/1=EDv4VJc2:/3<1/3,P,C@K;4FMD�7CHp@r7�F`fh/g709A@O7w462:9B/3;04u7C,
JQ;PHMR �N]�
P/1<17 H /U� >+�uD?+$#�%�7CH "$#�%���-����:I��

L�9:/1,0/�<3H`=:/cJQ;0@K>MR+/32Y7C,}@K;0/m^:,0/1=FJQHM;}/3@K<?9FRg/d7C9:H`=iHKJA709:/Z4V2[70/3;nJ @K<3/L7CHN<1;0/G@S7C/Z7C9B/cf:;PH�� F
,PHM^:;P<3/W<3H`=:/W� �-2{/��B@KR+f:_6/�HKJtHM2:/N,P^:<?9pR+/1709:H`={46,c,P9:H � 2p4V2 ? 4V>M^:;0/ �:�� B�DL�9:46,cRg/d7C9:H`={46,
^B,0/3=�70Hi@K, E 7C9:/-,0/3;nTM/1; � 9:/1709:/3;m7C9:/->Y@KR+/j;P/3f:;P/3,P/32Y7C/1=r] F � ��� �� � -46,LH$TM/3;1DB4 � /U�VDU@ � 4V2IHM;
=B;C@ � � L�9B/i@K;P>M^:R+/32Y7N4V,-fA@O,0,0/1=87CH+7C9:/ HM]:,P/3;PTK/3;N4V2�@eTM/3<d7CHM;1DX709:/~;P/3,0^B_V74(eHKJ}7C9:/ @K<170^A@K_

� ���



4!3!L;0�+�' L�1!1!0��!�=# +�� -������ 1������ ��+$#�% L;1������ +0��) %�����1�J�� �����;1=%�������'��=4�%;+�1�# �

� �(��� . 3�%;+�0 .$����'8%�1=����� �M#��(J � �(��� . 3�%;+�0 .$�H��'8%�1=� � ��)�
��� . ��������0��=���=#�% ��� �=L � �H'8%;) � #H�(J "$#�%���-���� � L;1������ +0��)!)!) 
����%���� ��%�3!L .Q'���0!0 � #�����% ��%�3!L . -��(%
	�0��H�!� ��)��M5�-������ +�� 1��H���,5 � ����) 
L�1!1!0��!�=# �K� #H����% �8%!3!L . -��=��� +�� 1������ � L�1������ +0��)�
-H1!1!0��!�=# � ��-/.0�
	�� �M#H�(J�-H1!1!0��!�=# �
�;)�
����%���� ��%�3!L . �����63�0�% � #H����% �8%�3!L . -��(%
	H0����!� ��)�� � ��-/.0��	��;)�
���(%�3���# � 

�

? 46>K^:;0/ �:�� �� � R+/1709:HU=">M/12:/3;0@O7C/1=pJQ;PHMR�<1HU=:/.JQ;0@K>MR+/32Y7C,

<G@O_6_q70H�7C9:/~,0/3;nTM/1;w4V,N<G@OfB7C^:;P/3=ED�<1HM2YTM/1;P7C/1=EDq@K2:=*fA@K,P,0/1=570H�7C9:/iHK]:,0/1;PTM/1;�H � 9:46<?9*/ �UfX/1<17C,
@K2 �N]�
P/3<d7�I DX@O2:=ra:2A@K_6_OFg709:/W;0/1,0^:_u7-4V,�;0/d7C^:;P2:/3=V�

L�9:/3,P/~<1HU=:/WJQ;C@O>MRg/12Y7C,3D:709:HM^:>K9p,P_646>K9[70_PFI<3;!F`fB7046<ODh2B/3/3=pHM2:_OF{]X/ � ;P4V7070/32pHM2:<3/.70Hg>M/12BN
/3;0@O7C/g@K_V_�7C9:/gRg/d7C9:H`=:,wHKJc709:46,w<3HM2B2:/3<d7CHM;w7C;C@O2:,PJQHM;PRI@S7C46HK25fB;0H�� FY� � 2�709:46,W/��B@KR+f:_V/KDq709:/
7C4V<�7?@O<N7CH`/.,0/3;nTM/1;-9A@O,Za:TM/wRg/d7C9:H`=:, HQ,P7C@K;P70462:>e@F>Y@KR+/KDU/32:=B462:>+@F>Y@KR+/KDURI@ E 4V2:>e@FRgH$TM/OD
;0/��[^:/3,n7C462B>i7C9:/N<1^:;0;P/32Y7�,n7?@O70/NHKJt@~]hHY@K;P=EDB@O2:="@K, E 4V2:> � 9:/d7C9:/1;�@~>Y@KR+/�4V,mH$TK/3;JI DB7C9[^:,Z709:/
>M/12:/3;0@O7C/1={f:;0H�� F�<1HU=:/�46,c,P46>M2B4VaA<3@K2Y7C_PFe_VHM2:>M/1;m709A@K2I709:/N<3H`=:/�JQ;0@K>MR+/32Y7C,c^:,0/1=�7CHif:;PHU=B^:<3/
4V7�H � � 2:HM2BN ]:_l@O2 E 2BHM2BN�<1HMR+Rg/12[7k_V462:/1,�HKJq<3H`=:/.TU, ���+_V462:/1,JIK�

L�9:/";0/1RI@K4V2:462B>p7?@O, E ,iJQHM;~709:/�7CH`HM_L^:,0/1;g@O;0/I70H*<3HMR+f:46_V/I@O2:= =:/3f:_VH F�709:/{>M/32B/3;C@S7C/3=
aA_V/3,�� ��� ����� ���
� ��� ���
 �e@O2:=  # ��� � �
��
��
� � � ���$#$� ���
 �F@K2B=5709:/FaA_6/1,.;0/3fB;0/3,P/32Y7C4V2:>"7C9:/e2:/ �
HM]:,P/3;nTM/3;j<3HKRgfhHM2:/12[7 ��� � �
�	
��
��� ���
 �.@K2:= ��� � �
�	
��
� ! ��� � � ��#$� ���
 �W�

�	���	��� "���,<,<(5%8*+3 � ���'2'2 #-,:*+( �

b�@GT`462B>x>K4VTM/12 @ ,PfX/1<34uaA<*/��B@KR+f:_6/�JQHK; M@GTK@ C�� � D � � 46_6_j2:H � ]B;046/��+F 70HM^:<?9 HM2 HK7C9B/3;
,0^Bf:fXHK;P7C/1= <3HM2:2B/3<170HM;0,1D�7C9B/*=:4PTX/3;P/32:<1/3,{462 ,P^:f:fhHM;P70462:> � ��� �
�
� # � � �gHKJw<1HM2:2:/1<17CHK;0,r@K2:=
<3HK2:2:/3<d7CHM;P,-4V2 � � � �
� � � ���� ���� �dD:@K2B="709:/W<3HM2B2:/3<d7CHM;�7C;0@K2:,nJQHM;0Rg@O7C4VHM2:,Z<1^:;0;P/32Y7C_OF"@GTO@K46_6@K]:_6/
JQHM;Z709:/W,0^:f:fhHM;n7C/3=p<3HM2B2:/3<d7CHM;P,��

� ��%



���������	��
�
�������������������

�`^:f:fhHM;P7iJQHK; M@GTO@�C�� � 9:@K,F@K_V;0/G@O=:F5]X/1/32 =:/3,P<3;P46]h/3=�� � M@GTO@ �p/1,0,C@O>M/ �U/3;nT`46<3/ � � � ��Do@K2
/dTM/12[74N�]A@O,0/3=5<3HK2:2:/3<d7CHM;1DE46,�@K_6,PHI,P^:f:fhHM;P70/3=V� C�� � 46,�@I;0/1RgHO7C/~fB;0H`<3/3=B^:;0/i<3@K_6_t<3HK2:2:/3<d7CHM;
7�F`fh/W�mb-H � =BHU/1,k709:/W,0^:fBfXHM;n7kJQHM;k@K2"/1TK/32Y7!N ]A@K,0/1=�<3HK2:2:/3<d7CHM;k7�F`fX/W=:4OT|/1;��

L�9:/.@Of:f:;0HM@K<?9IJQHM;L7C9:4V,m/dTM/32Y74N�]A@K,P/3=r<3HM2B2:/3<d7CHM;m46,3D`462g7C9:/�@K]:,P70;C@K<d7GDU2:HK7cTK/3;4FI=:4OT|/1;0/12[7
JQ;PHMR 7C9B/I@KfBf:;0HY@O<?9\^:,0/1=�JQHM;w@K2 C � �-N�]:@K,0/1=�<3HK2:2:/3<d7CHM;�	v=:^:;P462:>r462:4u7C46@K_64PRG@O7046HM2ED 7C9B/3;0/g46,
@zfhHM462Y7 � 9:/12 fA@O;P7C4V<34VfA@K2Y7C,F4V2\7C9:/"<3HKRgRi^B2:46<3@O7C4VHM2�;0/1>M46,n7C/3;i709:/3R+,0/1_VTK/3,g@K, H fhHK7C/12Y7C4l@O_ I
_V46,n7C/32B/3;0,�@K2:=�fB^:]:_64V,09:/1;0,�@K2:=8709`^B,NHM]B7C@K462p@I;0/dJQ/3;P/32:<1/KD � 9:4V<?9 � /i;0/1f:_l@K<1/ � 4u7C9�@+f:;0H�� FY�
L�9B46,�;P/1JQ/3;P/32:<1/Z<G@O2i]X/m<3HM2B,046=B/3;0/1=i7C9:/c/��[^:4VTO@K_V/32Y7GDO462 ��	�XDKHOJ:7C9:/c;0/1JQ/1;0/12:<3/c70H.@ � � � ��709A@O7
� /k,C@ � 462 C�� � � � 7v_VHUH E ,�_V4 E /�@N_6H`<G@K_`HM]�
P/1<17v70H.f:^:]:_V46,09B/3;0,�	`@K, � 4V709e@K2 C�� � ,n7C^:]EDM70H.,0/12:=
HK^B7�@w<3HMR+Ri^:2:4V<G@O7046HM2|DYf:^:]:_V46,09B/3;0,m<G@K_V_ HM2:/jHKJ'4V70,mR+/1709:HU=B,��DCk/3>M4V,P70/3;0/1=�_64V,P70/32:/1;0,Lf:;0H$T`46=:/
R+/1709:H`=:,�H @K, � 4u7C9r;0/3R+HK70/.HM]�
P/3<d7C,k462 C�� � Ic7C9A@S7k<3HM2BJQHK;0R�70Hg@FfA@O;P7C4V<3^:_6@K;Z4V2[70/3;nJ @K<3/W@K2B=
709A@O7 @K;P/F<G@K_V_6/3=*] F�709:/e<3HMR+Ri^:2B46<G@S7C46HK2�462BJQ;0@K,P70;0^:<d7C^:;P/ � 9:/32�@{Rg/1,0,C@O>M/e@K;0;P4VTK/3,WHM2*7C9:/
� 7CHMf:4V<�iHK; ���[^:/3^B/�FJQHM; � 9B46<?9{7C9:/KF�@O;0/N;P/3>M4V,P7C/1;0/1=V�.�'/d7�� ,Z_6H`H E @O7Z709:46,mf:;0H`<3/1,0,�4V2{@i_64u707C_V/
R+HM;P/.=:/17C@K46_ �

� 2 ��	�XD3709:/o@Kf:fB_646<3@O7C4VHM2N,PHM^:;0<1/v<3H`=:/vHM;P=:462A@O;046_OFj<3;0/3@O7C/1,t@K2.462:,n7?@K2B<3/vHKJN"$# +6%;+=��0�	�18#�%�����%hD
� 9B46<?9zf:;0H$T`46=B/3,.@K<1<3/1,0,N7CH"@g_6H`H E ^:f�,0/1;PT`46<1/W� L�9:/F@Of:f:_64V<G@O7046HM2"7C9B/32z^:,0/1,N7C9:4V,�,P/3;PT`4V<3/i7CH
HK]B7?@K4V2e@.<?9A@K462eHKJXHM]�
P/1<170,L<1^:_6R+462:@O7C4V2:>N462e@ �U/1,0,P46HM2eHM]�
P/1<17��DL�9:/��U/3,P,046HK2gHM]8
P/3<173D[462i7C^B;02ED
<3@K2�]h/-^B,0/3=�70H~<1;0/G@S7C/�/14V709:/3;m@ �p/1,0,0@K>M/ � ;PHU=:^B<3/3;'H � 9:4V<?9�46,m@K]:_V/k70H~,P/32:={R+/3,P,C@K>M/1,JIoHM;c@
�r/3,0,0@K>M/ �cHM2:,0^BRg/1; H � 9:4V<?984V,-@O]:_6/.7CH+;0/1>M46,n7C/1;�@ �p/3,P,C@K>K/0��46,n7C/32B/3;N9A@O2:=:_6/1;�JQHM;k462:<1HMRg4V2:>
R+/3,P,C@K>K/3,JI��

LtHg4V2[70;0H`=:^:<1/ @F<?9A@O462rHKJ}70;C@K2:,nJQHM;0Rg@O7046HM2:,c462 ��	�XD � / R+HU=B4VJ FI@e_V462:/.4V2{7C9:/ @Kf:f:_V46<3@ N
7046HM25,0HK^:;0<1/I<3H`=:/e7CHr;0/1f:_l@K<1/ � 2:4V704l@K_ �cHM2Y7C/��`7 � 4V709�@",0^B]X<1_l@K,P, HKJ � 2:4V704l@K_ �cHM2Y7C/��`7	t709:46,W462
70^:;028/32A@K]B_6/3,j^:,j7CHI;P/3f:_6@K<3/W7C9B/ �U/1,0,04VHM28HK]�
P/3<d7 � 4V709�@+>M/32:/1;C@O70/3=�4VRgfB_6/3R+/32Y7C@O7C4VHM2�7C9A@S7GD
� 9B/32�@O, E /1=r70He<3;0/3@O7C/w@ �p/1,0,C@O>M/ � ;0H`=:^:<1/3;jHM; �p/1,0,C@O>M/ �cHM2B,0^:R+/3;1DX;P/17C^B;02:,j@Ff:;0H�� FY�-Ck/KN
<3@K_6_E709A@O73D:JQHM;�C�� � D:7C9:/W7CH`HM_E>M/12:/3;0@O7C/1=8f:;PH��B4V/3,�7C9:@O7jRI@O70<?9:/3=r7C9:/W4V2[70/3;nJ @K<3/W=:/1,0<3;P46fB7046HM2
HOJ�7C9:/w,0/1;PTK/3;	X9:/3;P/KD � / >M/32B/3;C@S7C/wf:;0H��U46/1,-JQ;0HKR�7C9:/ �p/1,0,C@O>M/ � ;0H`=:^:<1/3;.4V2[70/3;nJ @K<3/W=:/1,0<3;P46fBN
7046HM2 HQJQHK;k70;C@K2B,PJQHM;PRI@O7046HM2B,j_VHU<3@O7C/1=8@S7�@��P,0/12:=:4V2:> �+;0HM_V/wHOJ�7C9:/w<3HK2:2:/3<d7CHM; I-@K2B=rJQ;PHMR 7C9:/
�r/3,0,0@K>M/ �cHM2:,0^BRg/1;o@K2:= �p/1,0,0@K>M/0��4V,P7C/12:/3;}462Y7C/1;PJ @K<1/c=:/1,0<3;P46fB7046HM2B, H JQHM;t70;C@K2B,PJQHM;PRI@O7046HM2B,t_VHUN
<3@O7C/1={@O7c@ �P;P/3<1/34VT`4V2:> �w;0HM_V/ IK��L�9:46,L,0^:]h<3_6@K,0,mHKJ � 2:4u7C46@K_ �cHM2Y70/��`7L46,o7C9:/j,C@KR+/kJQHM;c@O21F+,P/17ZHOJ
70;C@K2B,PJQHM;PRI@O7046HM2B,	U709:/.>M/12:/3;0@O7C/1=r4VRgfB_6/3R+/32Y7C@O7C4VHM2IHKJ �U/1,0,P46HM2{TO@K;04V/3,c70He462:<1_6^:=:/-7C9:/.2A@ORg/
HOJ}7C9B/Wa:;0,P7jf:;PH��BF�<3_l@O,0,k462{7C9B/W70;C@K2B,PJQHM;PRI@O7046HM2I<?9A@K462��
�	X �!+3"M�4�1�%&��-�����9&>+);�&��4�#&��5�)$4�9; + �,"-� &���+ $V� �1"#�����%"#�%$'&,�	*L; + � �3�F/ ��"�! Z ���.6 ��/ �	$ ��� &,�%�>��$ � � =��1�#"4[ �8P

A(�����5� ��2�"#"-�)�,�1O	�	�K&��5�)$V�H; +3��"-� &,�1+3$ �!+ /3�%�5�)63�B; + ��&,���>��2�����+ ��&��	*:�%+ $�$��?�@&,+ �5�%[

� � �



� ��������� � ��� �
	�����

M@GTO@�C�� � @K2:= M@GTO@ �p/1,0,0@K>M/ �U/1;PT`46<1/i@K;P/~]hHK7C9rJQ^:2:=A@ORg/12[7C@K_6_OF{HM]�
P/1<174N�HM;P46/32Y70/3=V� � 9:46_V/
7C9B/m4VRgf:_V/3R+/32Y7?@S7C46HK2.>M/32:/1;C@O7046HM2W7CH`HM_Y=:H`/3,t2:HK7t7?@ E /m@K=BTO@K2Y7?@K>K/mHKJA@K,0fh/3<d7C,}HOJB7C9B/m_6@K2:>M^A@O>M/
7C9:@O7N@O;0/wf:;0/1,0/32Y7.4V2 M@GTO@I@K2B= � HM^:_6=p2:HK7�]X/wf:;0/1,0/12[7�JQHM;�@ ����� N ]A@K,P/3=�C � �s<3HM2B2:/3<d7CHM;
H ,P^:<?9 @O,r>M@K;0]A@O>M/z<3HM_V_6/3<d7C4VHM2EDk=:F`2A@KR+46<*<1_l@K,P,r_VHY@K=:4V2:>:Dj/170<W� IdDN;P/3<G@O_6_N7C9:@O7"4V7"=:H`/3,{7C@ E /
@K=BTO@K2Y7C@K>M/IHOJj@K2 ���  ��	 �  �� � ���
� � �� � ��� � �
� ��7CH�4V2Y7C;0H`=:^:<1/ �PfB;0H��U46/3, � � ? HM;w]XHO7C9 C�� � @K2:=
��	�XD 4u7k46,j@K,0,P^:R+/3=p709A@O7k7C9B/ ,P/32:=:/1;-9BHM_6=:,j@K2rHM]�
P/1<17-462:,n7?@K2B<3/ � 9:46<?9p46,�,P7C@K2:=:4V2:>+462"JQHM;
7C9B/w;P/3R+HK7C/.;P/3<1/34VTK/3;GH ,JI 	A7C9:/.7CH`HM_E,P^:]:,n7C4V70^B7C/1,�@ � � ���$#NJQHM;Z709:46,�HM]8
P/3<17��

� 2iHM;P=:/3;'7CH�@K,0<1/3;P7C@K462w7C9:/c@Kf:f:_V46<3@K]:46_V4V7�F-HKJ:709:/c<1HM2:2:/1<17CHK;q7C;0@K2:,nJQHM;0Rg@O7C4VHM2.7C/1<?9:2:4 �[^:/L7CH
<3HK2:2:/3<d7CHM;P,L709A@O7L=:HW2:HK7L;P/!
PHM4V<3/�462+@K2+HM]�
P/1<174N�HM;P46/32Y70/3=+_l@K2:>K^A@K>M/OD � 9A@GTM/-@K_V,0HW462YTM/1,P7046>Y@O70/3=
7C9B/k@K=A@KfB7C@O7C4VHM2FHKJh7C9:/�4VRgfB_6/3R+/32Y7C@O7C4VHM2~>M/12:/3;0@O7C4VHM2F7CH`HM_U70HW,0^:f:fhHM;n7 � � 2Y7C/3; � ;0H`<3/1,0, �cHMRMN
Ri^:2B46<G@S7C46HK2�� H � � � � �WA�� IdD:@ �-N ]A@K,P/3="f:^:]:_V46,P9BN�,P^:]:,0<1;04V]X/N<1HM2:2:/1<170HM;Z7�F`fX/.4VRgf:_V/3R+/32Y7C/1=�HM2
7CHKfIHKJ�L � � � � � ,PHU< E /170,	:4u7m4V,L@K2IHM^U7C>M;PH � 709IHKJX7C9:/ �!Lq@K, E �cHM2Y70;0HM_ ��;P<?9:4V70/3<d7C^:;P/� H L � �'I
@K2:=|Dh_V4 E /'L � �~Dh46,�462Y70/32:=:/1=pJQHM;k^:,P/ 4V28@O^B7CHM2BHMRgHK^:,�,!F`,P70/3R+,N@K2B=p=:4V,P70;046]B^B7C/1=r7C@K, E N�_V/1TK/3_
<3HK2[70;0HM_U,!F`,P70/3R+, � � � � � � ;0H`<3/3,P,0/1,LRg@GF~fB^:]:_64V,09iR+/3,P,C@K>K/3,3DY,P^:]:,P<3;04V]X/Z70H.Rg/1,0,0@K>M/3,1DYHM;}]hHK709
	
R+/3,0,0@K>M/1,F@K;0/I;0HM^B70/3=�709:;0HK^:>M9 @8<1/32Y7C;0@K_Z@K^U7C9:HM;P4V7�FW� � 9:/32�;P/��[^:/1,P7C4V2:>�7CH8,0^:]:,P<3;P46]h/I7CH
R+/3,0,0@K>M/1,wHOJc@{fA@O;P7C4V<3^:_6@K;-7�F`fh/KDt@{f:;0H`<3/1,0,W;0/1>M46,n7C/1;0,W@�9A@K2B=:_6/1;NJQ^:2:<17046HM2 � 9B46<?9546,N<3@K_6_V/3=
� 9:/12�@gRg/1,0,C@O>M/iHKJv709A@O7�7�F`fh/i46,-;0/1<3/34uTM/1=V� ��^B70HMRI@S7C46<WRg@K;0,P9A@K_V_6462B>I@K2B=�^:2:Rg@K;0,P9A@K_V_6462B>
,0/1;PT`46<1/3,�JQHM;mRg/1,0,C@O>M/3,k@K;P/Nf:;PH T`4V=:/3=EDB]:^B7�4u7Z46,m7C9:/.HMfU7C46HK2�HKJ'/G@O<?9rfB^:]:_64V,09:/1;�@K2:={;P/3<1/34VTK/3;
� 9:/d7C9:/1;j70H+^B,0/W7C9:/1R �

�c^:;0;P/32Y7�70HUHK_E,0^:fBfXHM;n7-JQHK;�RgH`=:4VJ F`4V2:>i7C9:4V,�<3HM2B2:/3<d7CHM;j462:<1_6^:=B/3,-@e,P^:]:,P/17NHOJ}7C9B/W70;C@K2B,4N
JQHM;PRI@O7046HM2B,��5L�9:/Nf:;P46Rg@K;!FF=B4PTX/3;0/12:<3/1,Z;0/��[^:46;P/3=�4V2+709:/N@KfBf:;0HY@O<?9I7CHw7CH`HM_ ,0^:f:fhHM;n7cJQHM;v7C9B46,
�-N�]:@K,0/1=\<3HM2B2:/3<d7CHM; � /1;0/I=B^:/+70Hp709:/g,P/32:=B462:>�<1HMR+fXHM2B/32Y7C,��t_6@K< E HKJZ@p;0/1RgHO7C/+;0/1JQ/1;0/12:<3/
HQ709:/�;P/3<3/14VT`462B>�<3HMR+fhHM2:/32Y70,F;0/3>K46,P70/3; 9A@K2:=:_V/3;wJQ^:2:<17046HM2B,3D � 9:4V<?9�46,F@K2\@K<17046HM2\,P46R+46_6@K;N7CH
;0/1>M46,n7C;0@O7C4VHM2iHKJX@N9A@K2B=:_6/1;�Rg/d7C9:H`=e@K2:=e;P/��[^:46;P/3,v_V4V7070_6/LRgHK;0/c709A@K2e@K=:=B4V7C4VHM2A@K_`]hHUH E1E /3/3fB462:>
462+7C9:/�>M/32:/1;C@O70/3={f:;PH��B4V/3,cJQHK;m7C9B/�;0/1<3/14VTM/1;JI��-LtHF462Y70/3;0<1/3fB7 �Pf:^:]B_646,P9�� � �>� <3@K_6_V,3DY7C9:/1;0/.@O;0/
@.JQ/ � <?9:HK46<3/1,3DU462:<1_6^:=:4V2:>.;0/1f:_l@O<3462B>W709:/j<G@K_V_A462e7C9:/-@Kf:f:_V46<3@O7C4VHM2F,0HM^B;0<3/j<3H`=:/ H 4V2:=:4VT`4V=:^A@K_V_PF
HM;k7C9:;PHM^:>M9r7C9:/w^:,P/iHKJ��i=:/daA2:/iRg@K<1;0HM, I�HK;-;P/3f:_6@K<34V2:>+709:/ � � �s_V46]:;0@K;!FI4V7C,P/3_uJ=�
�c^:;0;P/32Y7C_OF
7C9B/�7CH`HM_c,P^:f:fhHM;P7e;P/3f:_6@K<3/1,i7C9:/{f:^B]:_64V,09�<G@O_6_6,1Dv@K, � /3_V_Z;0/1f:_l@K<1462:>p7C9:/{9A@O2:=:_6/1;~JQ^:2:<d7C4VHM2:,
462 7C9B/8,0^B]:,0<1;046]h/ � ^:2:,0^B]:,0<1;046]h/�<3@K_6_V, � 4u7C9 @ �PfB;0H�� F���9A@K2:=:_V/3;eJQ^:2:<d7C46HK2EDm709`^B,I/32:@K]:_64V2:>
462Y70/3;0<1/3fB7046HM2*HOJoRg/1,0,C@O>M/3,W@O7�,0/12:=:/3;W@O2:=*;0/1<3/34uTM/1;��XL�9:/i7CH`HM_t>M/32:/1;C@O70/3,N70;C@K2:,nJQHM;0Rg@O7046HM2BN
,0fh/3<14VaA< � <1HU=B/WJQHK;k709:/Wf:^:]:_V46,P9:/3;j@K2:=r;0/1<3/14VTM/1;-fB;0H��U46/3,�JQ;PHMR <3H`=:/.JQ;C@O>MRg/12Y7C,k,04VRg4V_l@K;o7CH
7C9BHM,0/-,09:H � 2{462+7C9:4V,c<?9A@OfB7C/1;����U^:fBfXHM;n7C/1=�7C;C@O2:,PJQHM;PRI@S7C46HK2:,L@K;0/-,09:H � 2{462 L}@O]:_6/ �:����	U=:@O7?@
7C;0@K2:,P_l@O7046HM2{@S7�7C9:/W;0/1<3/14VTM/1;k46,Z2:HO7 FM/17 � HM; E 4V2:>:D @K2:=",P^:f:fhHM;P7�JQHM;�;PHM_6/�N @K=B=:4V7046HM2+7C;C@O2:,PJQHM;=N

� � �



Rg@O7046HM2:,L46,m<3^:;P;0/12[70_PFg_64VRg4u7C/3=F70Hi;0HM_V/3,o7C9A@S7Zf:;P/3,0/12Y7�7C9:/N,0@KR+/ �P4V2[70/3;nJ @K<3/��i@K,c709:/�/ �U46,P70462:>
;P/3<1/34VTK/3;j;0HM_V/ HQ,JIK�

������� � � � � � � ����� ����� ��� ���	�
� �����

� /KFp/1_6/1Rg/12[70, � 9:/12*/��`7C/12:=:4V2:>I,P^:f:fhHM;P7-7CH�@+2:/ � ]A@O,0/~<1HM2:2:/1<170HM;N@K;P/KD aA;0,n7GD 7CHgf:;0H$T`46=:/
,P^:Q+<34V/32Y7ef:;0HK>M;C@KR ^:2B=:/3;P,P7?@O2:=:462B>�7CH�4V=:/32Y7C4uJ F�@K2:=�;0/1f:_l@O<3/g709:/�<1HU=:/g7C9A@O7~HM]B7C@K462:,w7C9:/
;P/3R+HK7C/8;0/1JQ/1;0/12:<3/�JQHM;g7C9:/�HK;046>K462A@K_k<1HM2:2:/1<17CHK;3D-@K2:= ,0/1<3HM2B=ED-70H\]X/�@K]:_6/p7CH\>M/12:/3;0@O7C/z@
fB;0H�� FI7C9:@O7�;0/1,0/1Ri]:_6/1, H 4V2�4V70,c4V2[70/3;nJ @K<3/GIL7C9:/�;0/3R+HK70/N;0/dJQ/3;0/12:<3/U��L�9:/N7CH`HM_h4V7C,P/3_uJ�46, � ;P4V7P7C/32
4V2 M@$TO@w@K2:=+RI@ E /3,L^:,P/jHOJ M@GTO@�� � @K2B=  WLt;0/1/�	:@.>M;0@KR+RI@K;�@K2:=+fA@K;0,P/3;vJQHM;�709:/-_6@K2:>M^:@K>M/
4V2 � 9:46<?9�,!F`,P70/3R+, ^:,P462:>{709:/efA@K;P7046<1^:_l@K;�]A@K,0/+<3HK2:2:/3<d7CHM;w@K;P/e46R+f:_6/1Rg/12[70/3= H @K2:=zJQHM;N7C9:/
4V2Y7C/3;nJ @K<3/W=:/1,0<1;046fU7C46HK2r_6@K2:>M^:@K>M/KDB4VJt=:4PTX/3;P/32Y7�IZf:;PH$TU4V=:/3,j@F^:,P/1JQ^:_',P7C@K;P70462:>efhHM462Y7��

� 9:/12 <1HM2:,P46=:/1;0462B>x2B/ � ]A@K,0/z<1HM2:2:/1<17CHK;0,{7CH�,P^:f:fhHM;P73D�4V7�46,{@K_V,0H � HM;P709 =:46,P<3^:,P,0462B>
� 9:@O7F_6/dTM/1_cHKJk<1HMRgfB_6/��U4u7�FzHKJj@8<3HK2:2:/3<d7CHM;~4V7 46,~;P/G@K,PHM2A@K]B_6/g70H�,0^Bf:fXHK;P7G� �N2�HM2:/I9:@K2:=ED
70HUHK_c46R+f:_V/3R+/32Y7?@O7046HM2546,~RgHM;P/I=:4OQ+<3^:_u7iJQHM;i@O2�/��`7C;P/3R+/3_PF�<3HMR+f:_V/���<3HM2:2B/3<170HM;�� �N2\7C9:/
HO7C9:/1;�9A@K2:=EDU,0/1_6/3<d7C4V2:>e@K2{/��`70;0/3R+/3_OFI_VH � _V/1TK/3_E4V2[70/3;0@K<17046HM2�R+/3<?9:@K2:46,PR R+/G@O2:,c7C9:@O7�R+HM;0/
70;C@K2B,PJQHM;PRI@O7046HM2B,iRi^:,n7g]h/"/3R+f:_6H FK/3=�7CH5]:^:4V_6=�^:f 7CHz<3HK2:2:/3<d7CHM;P,gHOJN@*^:,P/1JQ^:_k=:/1>M;0/1/rHOJ
<1HMR+f:_6/ �B4u7�FY���UHKRg/�7046R+/N@K2B=r/KT|HK;P7kRg@ Fg]h/.,C@GTM/1=8] F�,P/3_6/1<170462:>+@K2{/ �B4V,P70462:>F<1HM2:2:/1<17CHK;jHOJ
,P^:Q+<34V/32Y7W<3HMR+f:_V/��U4V7�F{70H�]X/~@K_6;P/G@K=BFp4V28<1HMRgR+HM2r^:,C@O>M/W��L�9B46,-70;C@K=B/3HWT�46,-,046R+46_6@K;c70HI7C9:/
=B46,0<1^:,0,P46HM2rHKJ}@Kf:f:;PHMf:;P4l@O70/N7C;C@O2:,PJQHM;PRI@S7C46HK2�>M;C@O2`^B_l@K;P4V7�F�4V2 �c9A@KfB70/3;@A:�

 � � � 
�� � ������� � ��� 


Lq@K]:_V/'�:��� >M4uTM/3,Z@K2�H$TM/1;PT`46/ � HKJ�70;C@K2B,PJQHM;PRI@O7046HM2B,m<1^:;0;P/32Y7C_OFI,P^:f:fhHM;P70/3=ED:fh/3;c]A@K,0/�<3HM2:2B/3<KN
70HM;~7�F`fh/W� � ;C@K2B>M/�HKJj462Y70/3;0/1,P70462:>�70;C@K2:,nJQHM;0Rg@O7046HM2:, @K;P/{@GTK@O46_l@O]:_6/OD}]:^B7e<1H$TM/3;0@K>M/{4V,i2:HK7
<1^:;0;P/32Y7C_OF"<3HMR+f:_V/17C/U� �`462:<1/ ��	�{f:;PH T`4V=:/3,j^:2:4V=:46;P/3<17046HM2:@K_E/1TK/32Y7!N ]A@K,P/3=�<1HM2:2:/1<17CHK;0,MHQRg/1,4N
,0@K>M/1,�=:H�2BHK7�;P/170^:;02p;0/3,P^:_V70,JI DX=A@S7?@+70;C@K2B,0_l@S7C46HK2rHOJo@g;P/17C^B;028TO@K_V^:/W46,j2:HK7-Rg/3@K2:462B>KJQ^:_EJQHM;
709:46,k<1HM2:2:/1<17CHK;�� �->M>M;P/3>Y@O70/W46,k2:HK7j<3^B;0;0/12Y7C_PF",P^:f:fhHM;P70/3=rJQHM; ��	�r]:^U7j709:/3;P/ 4V,k2:H+JQ^B2:=A@ N
R+/32Y7C@K_q;P/G@K,PHM28709A@O7-f:;0/dTM/32Y70,.4V7G� �
;0/1,P7C;P46<d7C/3=pJQHM;0R HKJ�,0f:_V46<3/w46,jfA@K;n7C46@K_6_OF�,0^Bf:fXHK;P7C/1=8JQHM;
C�� � HQ4V7w<G@K2�7C;C@O2:,0_6@O7C/e]h/17 � /3/32 ,PHMRg/+462Y70/3;PJ @O<3/3,W7C9:@O7i@O;0/IR+46,PRI@S7C<?9:/1=�4V25709:/I2[^:Ri]h/3;
HOJkRg/d7C9:H`=\fA@K;0@KR+/17C/1;0, I�	L@8fh/3;09:@Kf:,iR+HM;0/+462Y70/3;0/1,P70462:>8JQHK;0R HKJk,0fB_646<1/KD � 9:46<?9 � HM^:_V=\]X/
fhHM,P,046]B_6/j]:^B7Z4V,m2BHK7c<1^:;0;P/32Y7C_OF+,0^:f:fhHM;n7C/3=|D � HM^:_6=g]X/j7CH f:;0H$T`46=:/-@ ,PRI@O_6_A,0/d7ZHKJ|TK@O;04l@O2[70,mHOJ
@i<1HM2:2:/1<170HM;c7C9:@O7�46, � M@GTO@MC�� � �i@O7�HM2:/�/32:="@K2B=�� M@GTK@ �p/3,P,C@K>M/ �U/1;PT`46<1/�e@O7m7C9:/�HK7C9:/1;��

� 7CH`HM_N^B,0/3;"<3@K2 ,n7?@K;n7 � 4V7C9 709:/3,P/�,P^:f:fhHM;P70/3= >M/32:/1;04V<�7C;C@O2:,PJQHM;PRI@S7C46HK2:,{@K2:= � ;04u7C/
<1HU=B/~JQ;C@K>KRg/12[70,-70H�<3;P/G@O70/F@I=:HMRg@K4V2BN�,PfX/1<34Va:<w4V2:,P7C@K2Y7C46@O7C4VHM2V�-b-H � /dTM/1;3D � 9A@GTM/e@O_6,0Hg]:^:4V_V7

� �WA



Lt;C@K2:,nJQHM;0Rg@O7046HM2 M@GTK@ C�� � � ��	��� � � � �
�.@O7C@F70;C@K2B,�� �
��;P>M^:R+/32Y7C, � �

Ck/17C^B;02"TK@O_6^:/ � H � � �'I H � � �'I
��=B= �N]:,P/3;PTK/3;�� � �

��=B= Ck/3=:4V;0/1<17�� � �

��=B=	� � 4u7C<?9
� � � �

��=B= � @K;C@K_V_6/1_ � � � �

�U/1,0,04VHM2:4PR3/�� � � �

��>K>M;0/1>Y@O7C/�� � �

�Uf:_V46<1/�� H _V46R+4V7C/1= I
Lq@K]:_6/ �B� ��� � R+f:_V/3R+/32Y7?@O7046HM2 �cH$TK/3;C@O>M/ HOJ�Lt;C@K2B,PJQHM;PRI@O7046HM2B,

^:fs@x_V46]:;0@K;!F HKJi,P^:<?9 462B,P7?@O2[704l@O7046HM2B, � 9:46<?9EDNJQHK;r<1HMR+RgHM2 ^:,P/3,1DwfB;0H$T`46=:/zJQ^:;P709:/3;r<3HK,P7
;0/1=:^:<d7C46HK2s@K2B= 7C4VRg/*,0@GTU4V2:>M, � 9:/32 ^:,04V2:> 7C9:/z7CH`HM_ �6L�9:/zJQHM_V_6H � 462:>�4V2:,P7C@K2Y7C46@O7C4VHM2:,{HKJ
>M/12:/3;P46<�70;C@K2:,nJQHM;0Rg@O7046HM2:,m<G@K2"]h/ � ��� � ��N] F{@~70HUHM_X^:,0/1; � 4V709{_64V7P7C_V/-HM;c2:HeRgH`=:4Va:<G@O7046HM2e7CH
@Kf:fB_PFI709A@O7jfA@K;n7C4V<3^:_6@K;c,PfX/1<34l@O_64SR3@O7C4VHM2�HKJ}@F7C;C@O2:,PJQHM;PRI@S7C46HK2
�

� =A@S7?@i7C;0@K2:,0_6@O7C4VHM2:,c709A@O7jHMfh/3;0@O7C/.HM2p@iTM/1<17CHK;-HKJqHM]�
P/1<170,-HM;�HK2p@e] F[7C/w@K;0;0@GFMD
� @K=B=BN�HM]B,0/3;nTM/1;c7C;0@K2:,PJQHK;0Rg@O7C4VHM2:,o7C9A@O7Z@K;0/-fA@K,P,0/3=�709:/NR+/1709:HU=g2A@KR+/N@K2B={@wTK/3<170HM;�HKJ
709:/w@K;0>M^BRg/12[70,3D

� @K=B=BN�;P/3=:4V;0/3<d7F7C;0@K2:,PJQHK;0Rg@O7C4VHM2:,~709A@O7+@K;P/�7C;04V>M>M/1;0/3=�] F ;P/17C^B;02�TO@K_6^:/1, H /W� >+�uDc@O<3<3/1fBN
7C@K2:<3/.70/3,P7JIdD

� @K=B=BN�, � 4V7C<?9"7C;0@K2:,nJQHM;0Rg@O7C4VHM2:,c709A@O7j@K;P/.7C;04V>M>M/1;0/3="] F{/ �B<1/3fB7046HM2B, HQ/W� >+�VD:J @O46_6H$TK/3;JI D
� @K=B=BN�fA@O;C@K_V_6/3_ 7C;0@K2:,nJQHM;0Rg@O7C4VHM2:,c709A@O7 � @K4V7�JQHM;k@O_6_|;P/3,PfXHM2B,0/3,-]X/dJQHM;0/NTKHK7C4V2:>:D
� @K=B=BN�;PHM_6/N70;C@K2:,nJQHM;0Rg@O7046HM2:,�709A@O7j;0/1<3HM;P= H @K2B=pf:_6@GF"]A@K< E Ij<?9:/1< E fXHM4V2Y7C,.@K2B=p<1HMRgR~^BN
2:4V<G@O7046HM2B,Z,04V2:<3/.7C9B/w_6@K,P7k<?9B/3< E fXHK462Y7GD

� ,P/3,0,P46HM2B4SR3/.70;C@K2:,nJQHM;0Rg@O7046HM2:,m7C9A@O7j@O;0/.7C;P46>M>M/1;0/1=r] F{/ �U<3/3fU7C46HK2:, HQ/W� >+�uDA;0/170;!F:IK�

LtHr4V2:,P7C@K2Y7C46@O7C/e@K2B=�@Of:f:_PFp7C9:/1,0/F7C;0@K2:,nJQHM;0Rg@O7C4VHM2:,1D|7C9:/e/ �B4V,P70462:>"<3H`=:/iJQ;0@K>MR+/32Y7C,.<3@K2�]h/
;0/1^:,0/1=
	-709:/r/ TX/3<17gHKJ-7C;C@O2:,PJQHM;PRI@S7C46HK2:,i7C9A@S7g;P/��[^:4V;0/p@�<3HKRgfhHM2:/12[7 HQHM;e<3_l@O,0,JIi7C9:@O7+46RMN
f:_V/3R+/32Y7C,I@K2 @Kf:f:;PHMf:;P4l@O70/p4V2[70/3;nJ @K<3/ODj,P^:<?9 @K,I709:/ ��� � �
�	
��
�"! ��� � � ��#"<3HKRgfhHM2:/12[7I462 709:/

� ���



,P46R+f:_6/�/��B@KR+f:_6/N,P/3/12p/3@K;0_V46/3;1DB<3@K2"]X/N7C@K46_VHM;0/1=�,0HMR+/ � 9:@O7k] F{f:;0H$T`46=B462:>e@F=:4OT|/1;0/32Y7k=:;PHMfBN
4V2{<3HMR+fhHM2:/32Y7�4VRgfB_6/3R+/32Y7C@O7C4VHM2�H JQHM;c/ �B@KRgfB_6/KD �N]:,0/1;PTM/1;��N4V,0f:_6@ FIRg4V>M9Y7Z]h/N;0/1f:_l@O<3/3="] F{@
<1HMR+fXHM2B/32Y7-709A@O7j;0/1<3HM;P=:,jRg/d7C9:H`=p<3@K_6_V,�@K,-@+;P/3f:;P/3,P/32Y7?@O704VTK/ � HM; E _6HM@K=EDAHM;�7C9:@O7jfX/1;PJQHM;PRg,
<1;0^:=B/+7046R+462:>gRg/3@K,0^:;P/3R+/32Y7C,W]h/17 � /3/12�7C9B/+<3@K_6_}@K2:=z7C9:/F;P/170^:;02 I�� �UHMR+/FHK7C9B/3;N7C;0@K2:,nJQHM;4N
Rg@O7046HM2:,1D�,0^B<?9 @O,i@K>M>K;0/3>M@O7C/OD � HK^:_6=�;P/��[^:46;P/ � ;04u7C4V2:>82:/ � <3H`=:/IJQ;C@O>MRg/12Y7C,3Dv]B^B7F,09BHM^:_6=
2BHK7j;0/��[^:4V;0/WR+HU=:4uaA<G@S7C46HK2�HKJt7C9:/.7CH`HM_E4u7C,P/3_VJ=�

������� � � � � �  � � � 
 � ��� ��� � � ��� ���	�
� �����

�N2:/5<G@O2s<?9A@K;0@K<170/3;P4SR3/z7C;0@K2:,nJQHM;0Rg@O7C4VHM2:,{]:;PHY@K=:_OF 462 7C/1;0R+,"HKJ~709:/�@O]:,P70;C@K<d7 �P9BHUH E N 462��
_VHU<3@O7C4VHM2:,tJQHM; � 9:4V<?9i7C9:/KFF;0/��`^B46;0/c,0^:f:fhHM;n7G� ? HM;q/��B@KR+f:_6/ODK7C9:/�HK]:,0/1;PTM/1;v7C;C@O2:,PJQHM;PRI@S7C46HK2~462
709:/j,046R+f:_V/�/��B@KR+f:_6/k@K=B=:/3=g<3H`=:/-]hHK709 � �H� � � �q7C9:/j<G@K_V_A@K2:=
�	� � �
�q7C9:/j;0/1,0^:_u7 � @K,LHM]B7C@K462:/1=V�
Lq@K]:_V/X�:� AF4V_6_6^B,P7C;0@O7C/1,Z,0HKRg/.HKJt7C9B/3,0/U�

� =A@O7?@"7C;0@K2:,0_6@O7C4VHM2z7C;C@O2:,PJQHM;PRI@S7C46HK254V2Y7C;0H`=:^:<1/3,~@rJQ^:2:<d7C4VHM2�4VRgf:_V/3R+/32Y7?@S7C46HK2 H � 9:4V<?9
Rg@GF{]h/W@+2:/ � R+/1709:HU="HKJt7C9B/wfB;0H�� F{HM;k@eRg/d7C9:H`={HKJ}@+2:/ � HM]8
P/3<17j<1_l@K,P,JIK��L�9:/WR+/1709:HU=
709A@O7c46R+f:_6/1Rg/12[70,L709:/-70;C@K2B,0_l@S7C46HK2+JQ^:2B<17C4VHM2�4V,c@KfBf:_64V/3=g70H~7C9B/ � ���� � �
� � �m@K2:= � HM; � � ��� � �XHOJ
709:/W;0/1RgHK70/W<G@K_V_ �

��;PHM_6/�N @K=B=:4V7046HM2�7C;0@K2:,nJQHM;0Rg@O7C4VHM2 H @K=:= HM]:,0/1;PTK/3;3D-@K=:= ;0/3=B46;0/1<173Dj/d7C<U� I�4V2Y7C;0H`=:^:<1/3,{@
;P/1JQ/1;0/32B<3/~70HI@+,0/3<1HM2:=�,n7C^:]�� � 9:46<?9pRI@GF{fB;0/3,P/32Y7W@e=:4PTX/3;P/32Y7-462Y7C/1;PJ @K<1/w709A@K2p709:/wHM;04V>M462A@O_
,n7C^:]|D|HM;jRI@GF"f:;P/3,P/32Y7N7C9B/ ,0@KRg/w462Y70/3;PJ @O<3/W� � 7-46,k<3;P/G@O70/3=*@S7 � � � � � ��� ��� ��� ��� �<� � <G@O_6_E7CH+7C9:/
2B/ � ,P7C^B]5Rg@GFr]X/iRg@K=:/~462*@K=B=:4V7046HM2r7CH HQ/34V709:/3; � �H� � ���jHK; �	� � �
�!I�7C9:/FHM;P46>M4V2A@K_�<3@K_6_ DXHM;1DE4VJ
fB;0/3,P/32Y7C4V2:>g709:/w,C@KR+/.462Y7C/1;PJ @K<1/KD Rg@ FI;0/1f:_l@K<1/.7C9:/wHM;04V>M462:@K_|,n7C^:]p@K,�7C9:/ ��� �,�� ��HOJ}7C9B/w<3@K_6_ �
L�9B/ � � ��� � �tHKJ�709:/~<3@K_6_-HQ^:_V7046Rg@O7C/1_PF�;P/170^:;02:/1=*] Fr709:46,jf:;PH�� F � ,NRg/d7C9:H`= I�RI@GFr]h/ ;P/3f:_6@K<3/1=
] F{709:/W;0/3,P^:_V7kHOJ}7C9B/ @O=:=:/3=r;0HK_6/�� ,�<G@O_6_ �

��2g@K>M>K;0/3>M@O7C/�7C;0@K2:,nJQHM;0Rg@O7C4VHM2F462Y70;0H`=:^:<3/1,c@W,0/1<3HM2B=I,P70^:]�H � 4V709+709:/-,0@KR+/j4V2Y7C/3;nJ @K<3/j@K,
709:/iHM;P46>M4V2A@K_',P70^:] I�@O2:=*@�=:/1<346,P46HM2 N�Rg@ E 462:>g@Kf:fA@O;C@O70^:,���L�9B/3,0/+@K;P/~<1;0/G@S7C/3=z@S7 � � � � � ��� ��� �� 
� ��� �<�DL�9:/-=:/3<146,04VHM2BN RI@ E 4V2:>w@Kf:fA@K;0@O7C^B,c46,L<3HK2:,0^:_u7C/1= � �H� � � �L@ <3@K_6_ DU@O2:=I=:/d7C/1;0R+462:/1, � 9:4V<?9
fB;0H�� F\46,W7CH8]X/+7C9:/���� ���� �cHOJZ7C9:/g<G@K_V_ 	�70H8462UJQHM;0R 4u7C,~=B/3<34V,04VHM2:,3D}<G@K_V_6,.7CH8709:/�@Of:fA@K;0@O7C^:,
Rg@GF"@K_V,0HF]h/wRg@K=:/ �	� � �
��@F<G@O_6_EHM; � � �
� � � ���

� ,0/1,0,P46HM2:4PR3/"7C;0@K2:,PJQHK;0Rg@O7C4VHM2\462Y70;0H`=:^:<3/1,+@K=:=:4u7C46HK2A@K_c,n7CHM;0@K>M/�JQHM;e,PHMRg/�TO@K_V^:/ � 9:4V<?9
4V,�7CH{]h/i;P/3<3HK;0=:/1=�@O2:=*_l@O70/3;-;0/3fB_l@GFM/1=V� L�9:/ � ���� � �
� � ��@K2:= � HK; � � ��� � �qHKJv7C9:/F<3@K_6_tR+46>M9Y7
������������+���G �%"P=V+�*�G0��$�6 &������ &��5�)$V�H; +3��"-� &,�1+3$>A(���1�0&,�'2V� �%+ $'&,� �1$.&HAW+ �,�!; �%�,�%$V�!�	� &,+ *�+ A($4�H&,���?�)"����9&�24=4�

+ �:���,+��0���	�	[ � Z����%; �%��&�+ &����	" ���	���Q� �:�9&�2�=4��P &�+ �F/ + ��* �%+ $�; 24����+ $ A(�1&�� &��4�L�4��+���G �%"P=V+�*�G0��$�6 �  � �
&��5�)$4�9; + �,"-� &���+ $�[

� � �



Lq;0@K2:,PJQHK;0Rg@O7C4VHM2 � @K;C@KR+/170/3; b-H`H E N�4V2
�.@O7?@~70;C@K2:, � ? ^:2:<d7C4VHM2"46R+f:_6/1Rg/12[7C@O7C4VHM2 �-/ � R+/17C9BHU="HKJqf:;0H�� FMD

HM;�R+/1709:HU="HKJ�@F2:/ � <3_l@O,0,
H 2B/ � =A@S7?@FRg/1Ri]h/3;�HKJqf:;0H�� F:I

� ����� 9:@O7-709:/.JQ^:2:<d7C46HK2 ��;P>M^:R+/32Y7C,kHKJq<G@O_6_
4V,k@Kf:f:_V46/3=�70H @K2:= � HM;�;0/1,0^:_u7jHKJ}<3@K_6_
��H`<G@O7046HM2 H LtH`HM_E462Bf:^B7�I

��=:= � ��� � �
�	
��
� � �j/ � ;PHM_6/ � ,0/1<3HM2:=pf:;0H�� F
� �� � � ��	 � � H 2B/ � =A@S7?@FRg/1Ri]h/3;�HKJqf:;0H�� F:I
��� � � 	 � � � ��� �c;P/G@O70/3=*@S7 � 2:4u7C4l@O_64SR3@O7C4VHM2
� � ����� � ��� � Lt;C@UQ+<W=:4V;0/3<d7CHM; �c/dJQHM;0/W<G@O_6_EHM;k@SJ 7C/3;�<3@K_6_

HM;�;P/3f:_6@K<34V2:>e<G@K_V_|7?@K;P>M/17
Lt;C@UQ+<W,0/d7 H LtH`HM_E462Bf:^B7�I

��>M>M;P/3>Y@S7C/ �U/1<3HM2B=8<3HK2:2:/3<d7CHM; � ,0/1<3HM2:=pf:;0H�� F
H 2B/ � =A@S7?@FRg/1Ri]h/3;�HKJqf:;0H�� F:I

� ��� �c;P/G@O70/3=*@S7 � 2:4u7C4l@O_64SR3@O7C4VHM2
�U/1_6/1<17CHK; �-/ � R+/17C9BHU="HKJqf:;0H�� FMD

HM;�R+/1709:HU="HKJ�@F2:/ � <3_l@O,0,
H 2B/ � =A@S7?@FRg/1Ri]h/3;�HKJqf:;0H�� F:I

�U/1_6/1<17C4VHM2"fXHK462Y7C, �N2p/1;0;PHM;3D:HK;j]h/1JQHK;0/.HM;j@OJ 70/3;�<G@O_6_
�U/3,P,046HK2:4SR1/ Ck/3<1HM;0=:/1; �-/ � =A@O7C@FRg/1Ri]X/1;�HKJqf:;0H�� FMD

HM;�_VHU<3@K_|TO@K;046@K]:_V/
� 9:/12r70Hg;P/3<1HM;0= Ck/3<3HK;0=r<G@K_V_E]X/dJQHM;0/ � @OJ 70/3;3D

HM;�;P/3<3HK;0=8;P/3,P^:_V7j@OJ 70/3;�<3@K_6_
Ck/3f:_6@GFM/3; �N2p/1;0;PHM;�HM;k462{f:_6@K<3/WHKJq<G@O_6_

Lq@K]:_V/ �:� A��ob-H`H E N�462B,�^:,0/1=p] F",0HKRg/N70;C@K2:,nJQHM;0Rg@O7046HM2:,

]h/r;P/3<1HM;0=:/1=
	j@K;0>K^:Rg/12Y7C,eRI@GF�]h/";0/1f:_l@GFM/1= � � �
� � � � 70H�;P/170;!F\709:/p<3@K_6_ DvHM;e462 f:_6@K<3/"HKJ
@K;P>M^:R+/32Y7C,kHKJ}@F,0^:]:,P/��[^:/12[7N<G@K_V_ �

�"!�� ��+&����G&	�
�G&�
 �� � 	 �����

�c9A@KfU7C/3; A 462Y70;0H`=:^:<3/1={@ R+HK704VTO@O7C4V2:>W/��B@KR+f:_6/j462 � 9:46<?9 � fB;0HMfhHM,0/1=I7CH~@K^:>MR+/32Y7Z@K2 C � �
<3HK2:2:/3<d7CHM;k4V2"7 � H � @GF`,��

� �W�



L�9:/�aA;P,P7e/12:9A@K2:<1/3R+/32Y7 � @K,iJQHM;~709:/{<3_V46/32Y7 7CH*;0/d7C;4F\;0/��[^:/3,n7C, � 9:/32 @K2�/1;0;0HK;i46,i;P/KN
70^:;02B/3=
	U]X/1<G@K^:,P/-709:/-,P/3;nTM/3;�� ,cRg/d7C9:H`=:,L@K;0/k2:HO7c4V=:/3R+fXHO7C/32Y73D � /-Ri^:,P7m@K_V,0H @K=:=+=:^:f:_V46<3@O7C/
=B/17C/1<17046HM2"7CHeRg@ E /.7C9B46,Z7C;0@K2:,PfA@K;0/12Y7-70He709:/W,0/1;PTM/1;��

L�9:/e,0/1<3HM2B=�/32B9A@K2:<1/3R+/32Y7 � @K,W7CHr@K=B=�@��P]:@K< E ^:f�,P/3;PTK/3;��p7CH"]h/F^:,0/1= � 9:/125J @O46_6^B;0/
HOJv7C9:/ f:;04VRI@K;4F{,0/1;PTK/3;.46,j,0^B,0fh/3<170/3=V� �c/3<3@K^:,0/ 7C9:/ ,0/3;nTM/1;.46,j2:HK7N,n7?@O70/3_V/3,0,1D � /iRi^:,n7N@O_6,0H
@O=:=8@FR+/G@K2B,jHOJ}^:fh=A@O70462:>F709:/W]A@K< E ^:f8,P/3;nTM/3;�� ,-,P7C@O7C/ � 9:/12p4u7k46,�<G@O_6_6/1={462Y7CH+@K<d7C4VHM2V�

�o@K<?9IHOJE7C9:/1,0/-/32:9A@O2:<3/1Rg/12[70,c;P/��[^:46;P/3,mRgHM;P/�7C9A@K2gHM2:/k7C;0@K2:,PJQHK;0Rg@O7C4VHM2
	YR+HM;0/1H TK/3;o7C9:/
7 � He/32:9:@K2:<3/1Rg/12Y7C,-@K;0/N]hHK709�7CHF]h/W@Kf:f:_V46/3=g7CHi7C9B/.,C@KR+/N<3HK2:2:/3<d7CHM; � �UHMR+/N<G@K;P/.Ri^:,n7�]X/
7C@ E /12 � 9:/32z<1HMRgfhHM,P462:>e7C;0@K2:,PJQHK;0Rg@O7C4VHM2:,k7CH�@O<?9:46/dTM/i7C9B/~=:/1,046;P/3=*HM^U7C<3HKRg/ODX,P462:<1/KDE@O, � /
9:@$TK/N,0/1/32�4V2 �c9A@OfB7C/1; �UD[7C;0@K2:,nJQHM;0Rg@O7C4VHM2:,o@K;P/-2BHK7c2B/3<3/1,0,0@K;04V_PF+<3HMR+Ri^B7C@O7C4uTM/k/1TK/32{4uJ|7C9B/ F
@Of:fX/3@K;vHM;n7C9:HM>KHM2A@K_ �8H �W/d7070462:>�709:/�HM;P=:/3;�;P46>M9Y7v4V,v@NRg@O7070/3;}HOJ|@�JQ/ � R+462[^B70/3,��O7C9BHM^:>M9Y7o@K2B=
fh/3;P9A@Kf:,�@+, E /d7C<?9�HM2r7C9:/W]A@O< E HOJv@K2r/32YTM/1_6HMfh/W� �W/d707C4V2:>F7C9:/wHM;P=:/3; � ;0HM2B> � 4V_6_E/14V7C9B/3;k]X/
4VRgR+/3=B4l@O70/3_PFg@KfBfA@K;0/12Y7GD @K2:=rRg@ F�/1TM/128]h/W=:/170/3<170/3=p]1F{709:/W<3HMR+f:4V_6/3;1DBHM; � 4V_6_X;0/3,P^:_V7j4V2p@
<1HM2:2:/1<170HM;�7C9A@S7v,P7046_6_YJQ^:2B<17C4VHM2:,�fB;0HMfh/3;P_PFw]:^B7v_V/3,P,�/ Q+<34V/32Y7C_OF 	[JQHK;}/��B@KR+f:_V/KDM, � @KfBf:462:>.;P/170;!F
@O2:=�J @K4V_6H$TM/1; ;P/3,0^B_V7C,~462\@r<3HM2B2:/3<d7CHM;~709A@O7~RI@GFz, � 4u7C<?9\70H87C9:/g]A@K< E ^:f�,P/3;PTK/3; � 9:/12\7C9:/
fB;046Rg@K;4Fp,P/3;nTM/3;W4V,�,P7046_V_tJQ^:2B<17C4VHM2A@K_ � I ��/ � 4V_6_'<?9A@K4V2�7C9:/1R�462p7C9:4V,�HM;P=:/3;1D|JQ;0HMR 7C9B/i<3_V46/32Y7
;PHM_6/r7CH\709:/�,0/1;PTK/3;";0HM_V/��z<3_V46/12[7	.@K=:= @\^B2:4 �[^:/�4V=:/32Y704VaA/1;	 E /3/3f <?9:/1< E fhHM4V2[70,	WJ @K46_VH$TM/3;�	
;P/170;!F 	 � ��� � � � � � 
 � � � � �	� ����� � � � � � <?9B/3< E JQHM;W=:^:f:_V46<G@S7C/3,�	�;0/1RgH$TK/g7C9B/g^:2B4 �[^:/I4V=:/32Y704VaA/1;��
L�9B/Z7C;C@O2:,PJQHM;PRI@S7C46HK2:,t709A@O7�@K=:=F@K2B=F;0/3R+H$TM/c709:/Z^:2B4 �[^:/Z4V=:/32Y7C4uaA/3;qRi^:,n7�H`<3<3^B;�HM^B70/3;0R+HM,n7GD
�nHM^B7C,P46=:/��WHKJX@K2 Fi7C;0@K2:,PJQHK;0Rg@O7C4VHM2 709A@O7oRg@ F~<3;P/G@O70/�=:^:f:_V46<G@S7C/3,@H 7CH./12:,0^:;P/�7C9A@O7o=B^:f:_64V<G@O70/3,
@O<17C^:@K_6_OFF9A@GTM/j7C9:/-,C@KR+/-4V=:/32Y704VaA/1;m@O2:=I<3@K2I7C9[^:,m]X/j=:/d7C/3<d7C/1= IK��L�9:/j7C;C@O2:,PJQHM;PRI@S7C46HK2e709A@O7
E /3/1f:,-<?9B/3< E fXHK462Y7C,kRi^:,n7�H`<3<3^B; �PHM^B70,04V=:/�FHKJ�709:/NJ @K4V_6H$TM/1;m7C;0@K2:,nJQHM;0Rg@O7C4VHM2�H � 9:46<?9{<1;0/3@O7C/1,
@�JQHK; E 7CH�7 � H.=:4OT|/1;0/32Y7v,P/3;nTM/3;P,JI D`,PH�7C9:@O7v4V7q<G@O2F^:fX=:@O7C/c@�2:/ � ,0/1;PTK/3; � 4V709~7C9B/ZHM_6= ,0/1;PTM/1;� ,
<?9B/3< E fXHK462Y7G��L�9:/jJ @K46_VH TK/3; � ;0/d7C;!F~HM;0=B/3;04V2:>w,09:HM^B_6=I]h/kJ @KRg4V_646@K;tJQ;PHMR�709:/-fB;0/1T`4VHM^:,L<?9A@KfB70/3;��

��/17� ,L<3HM2B,046=B/3;m709:/j<3H`=:/jJQ;0@K>MR+/32Y7C,L^:,P/3=IJQHM;v709:/3,P/-7C;0@K2:,nJQHM;0Rg@O7C4VHM2:, � �-HO7C/k7C9A@O7 � 9:4V_6/
709:/ F"Rg@GF{@KfBfX/3@K;k462Y7C4VRg4V=A@O7C4V2:> @O7�aA;0,n7GDA7C9B/3;0/w@K;P/.Rg4u7C4V>Y@O7C4V2:> J @O<17CHK;0,�� � ,0/1;0,jHKJq709:/.7CH`HM_
� 4V_6_E2BHK7�HOJ 7C/32r9A@GTM/W7CH � ;04u7C/W<3H`=:/WJQ;C@K>KRg/12[70,k/32Y7C4V;0/3_OF��nJQ;PHMR ,0<1;C@O70<?9���	hRgHK;0/.<3HKRgR+HM2:_OF
709:/ F � 4V_6_�]h/eRgH`=:4uJ FU4V2:>{HM;.;P/3^:,P462:>r/��U46,n7C4V2:>p,P/170, HKJm<3H`=:/eJQ;C@K>KRg/12[70,3D � 9:4V<?95JQHM;W,P46R+46_l@O;
70;C@K2B,PJQHM;PRI@O7046HM2B, � 4V_6_�]h/8,04VRg4V_l@K;F4V2 ,n7C;0^B<17C^B;0/W� ? HM;g/ �B@KRgfB_6/KDZ@K_6_k;0HK_6/KN�@K=:=:4u7C4VHM2�7C;C@O2:,4N
JQHK;0Rg@O7C4VHM2:,�4V2Y7C;0H`=:^:<1/F@K2 �P/ �U70;C@�,n7C^:]��"R+/3Ri]h/3;�;0/3fB;0/3,P/32Y7C4V2:>"7C9:/e@K=B=:/3=z;0HK_6/KD|@K2:= � 46_V_
/14V709:/3;�Rg@ E /Z<G@K_V_6,'7CHN]hHK709F,P7C^B]:,3DYHM;q^:,0/k@-<3HM2:=B4V7C4VHM2A@K_[,n7?@O70/3R+/32Y7of:;0/1=:46<3@O7C/1=FHM2F@ �n70;C@UQ+<
=B46;0/1<170HM; �eHM]�
P/1<17j7CHe=:/d7C/3;PRg4V2:/ � 9:4V<?9p,n7C^:]r7CHe^:,0/U�

? 4V>M^:;0/ �:� �8,P9:H � ,~7C9:/g<3H`=:/IJQ;0@K>MR+/32Y7C,WJQHM; @8=A@O7C@r7C;0@K2:,P_l@O7046HM2z7C;0@K2:,PJQHK;0Rg@O7C4VHM25709A@O7
Rg@K;P,09A@K_V,N@K;P>M^:R+/32Y7C,-462Y7CH�@I] F`70/e@K;0;0@GFMD|<3@K_6_V,j709:/i=A@S7?@g70;C@K2:,P_l@O7046HM2 � ,>�	� � 	 � ��� ��7CHI<G@K_V<3^BN
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private NEXT_INTERFACE next_stub;
private ByteArrayTagger data_translator;

b1 = MARSHAL
byte[] b1_old = b1;
if (data_translator == null)
  data_translator = new UniqueIDCreator();
byte[] tag = data_translator.createTag(b1_old);
b1 = new byte[b1_old.length + tag.length];
System.arraycopy(tag, 0, b1, 0, tag.length);
System.arraycopy(b1_old, 0, b1, tag.length, b1_old.length);
RESULT:
next_stub.THIS_CALL

b_array = RESULT
real_result = UNMARSHAL
return real_result;

  int counter;
  private static byte[] toByteArray(long x, byte[] array) {

      array[i] = (byte) ((x >> (i*8)) % 0xFF);
    return array;
  }

  public byte[] createTag() {
    return toByteArray(counter++, new byte[4]);
  }
}

    for (int i = 0 ; i < array.length ; i++)

  public UniqueIDCreator() { counter = 0; }

public class UniqueIDCreator implements ByteArrayTagger {

? 46>M^:;P/'�:� � � �cHU=B/WJQ;0@K>MR+/32Y7C,ZJQHK; �.@O7?@ Lt;C@K2B,0_l@S7C46HK2"70Hef:;0/1fX/12:=8@F7?@O>

_l@S7C/3,k@F7?@O>:DA@K2:=rf:;P/3fh/32:=:,k7C9B/W7C@K>F7CHF7C9B/w] F[7C/ @K;P;C@GFY� � 7CH`HM_|^B,0/3; � 9:H+46,�;P/3^:,P462:>e7C9:/1,0/
<3H`=:/wJQ;C@K>MR+/32Y70,-Rg@GFp,P^:f:f:_OFp@K2 Fp<1_l@K,P,-709A@O7-46R+f:_6/1Rg/12[70,j@ �&F[7C/���;P;C@GF L}@K>K>M/3;N4V2Y7C/3;nJ @K<3/U�
b-/1;0/ � 9A@GTM/e,0^Bf:f:_64V/3= � 2B4 �[^:/ � � �c;P/G@O70HM;���� � 9:4V<?9z<3;0/3@O7C/1,w@",P46R+f:_6/ �P^:2:4 �[^:/�{4V=:/32Y7C4uaA/3; �
��/{Ri^:,P7F@K_6,PH � ;04u7C/ �&F[70/��;P;C@GF L}@O>M>M/3;+@K2B= � 2:4 �`^B/ � � �c;0/3@O7CHK;F@K2:= ,0^Bf:f:_PF57C9B/346;~<3_l@O,0,
aA_V/3,��

? 46>K^:;0/��B� �\,P9:H � ,"709:/*<3H`=:/8JQ;0@K>MR+/32Y7C,gJQHM;{@K2 @K=:= ;PHM_6/p7C;C@O2:,PJQHM;PRI@S7C46HK2 7C9:@O7{_6HK>M,
;0/��[^:/3,n7C,�Rg@K=:/.,P462:<1/.7C9:/._6@K,P7k<?9:/1< E fXHM4V2Y7G�-L�9:/w70HUHK_ � 46_V_|]h/W;0^:2"7 � 46<1/WJQHK;Z7C9:4V,Z7C;C@O2:,PJQHM;=N
Rg@O7C4VHM2V� � 2e709:/ZaA;P,P7o;0^B2ED � / � 4V_6_`=:46;P/3<17v709:/Z7CH`HM_`7CHW@Kf:fB_PFw7C9:/�aA;P,P7o,0/d7oHKJh<3H`=:/ZJQ;C@O>MRg/12Y7C,
H � 9B46<?9r@K=:=";0/��[^:/3,n7C,k7CHF7C9:/._VHM>:DU@K2:="f:_6@ FI]A@K< E 709:/._6HK>iHM2"/3;P;0HM; Im7CHe@K_V_|R+/17C9BHU=:,cHKJq709:/
;0/1RgHO7C/�4V2[70/3;nJ @K<3/U� � 2\709:/{,0/1<3HM2B=x;P^:2ED � /{=:46;P/3<17~7C9:/I70HUHK_L70Hz@Kf:f:_OF�709:/�,0/1<3HM2B= ,P/17eHKJ
���	Z $L&������ �4632�����P &��4�-�1$��1&����)����O	� &,�1+3$ + ; d6\�^8\ ^$W8\���U�tA\�^8`�W ��� �4�)�5*�A(�����?*C��$'&�+:&��4�#�%+�*��#; �,� 6 "#�%$'&QP8=�2�&

"#+ �,�N63�%$��	�,� �1��G &����(�!��� �,� $4�)"#�KAW+32���*.=V����2��������1�?*P�3� � $P� ��632�"#�%$'&�&,+�&,���K&�+0+ �'&�+ =��K��$4�%+ �,�V+3�,�)&��	* ��$P&����
���,+���G�7 � �1$��1&����)����O	� &,�1+3$ �%+0*���P8� � ���%�%$ �1$ &��4�P�?�)�,�1���%� &����@T &,�3�@T &�+0�	� =V�9�	��/3�%�������)"#������� &,���M�%+�*��.; �5�)63"#�%$'&,�
AK+ 2���* �,�!; �	�(+ $���G-&,+#&����J��$'&��%��;S� �%� $4�)"#� [
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try {
  RESULT:
  next_stub.THIS_CALL
} finally {
  ((STUB) next_stub).extra_stub.reset();
}

private THIS_INTERFACE next_stub;

private THIS_INTERFACE next_stub;
public Logger extra_stub;

try {
  RESULT:
  next_stub.THIS_CALL
} catch (RemoteException e) {
  extra_stub.replayLog(next_stub);
  RESULT:
  next_stub.THIS_CALL
} finally {
  extra_stub.recordCall(METHODNAME, arg);
}

? 46>K^:;0/ �:� � ���cH`=:/.JQ;C@K>KRg/12[70,ZJQHM; ��=B= CkHM_6/N70He_6HM>F;P/��[^:/3,n7C,-,0462B<3/W<?9:/3< E fhHM462Y7

<1HU=B/�JQ;C@K>MR+/32Y70, H � 9:4V<?9 <3_6/3@K;~709:/�_6HK>1IW70Hz@�,0fh/3<34uaA<{,0^B]:,0/d7gHOJj709:/�4V2[70/3;nJ @K<3/{R+/1709:HU=B,��
L�9B/ ��HM>M>K/3;.46R+f:_V/3R+/32Y7?@O7046HM2p46,.HMR+4V7P7C/1=�JQHM;.]:;0/dT`4V7�F 	}4u7WRI@K4V2Y7?@K4V2:,N@�TM/1<170HM; HOJcR+/1709:HU=
<3@K_6_k2A@ORg/1,�@K2:= 7C9:/146;+<3HM;P;0/3,PfXHK2:=:462B>�@K;0>K^:Rg/12Y7C,�@O2:= Rg@ E /1,�^:,P/8HKJW;P/ �A/1<17C4VHM2 HK2 7C9:/
#H����% �8%�3�Lp@O;0>M^:R+/32Y7�70H HQ;0/�N4In4V2YTMH E /w709:/WRg/d7C9:H`=:, � 9:/128;0/1f:_l@GF`462B>e709:/W_6HM>:�

� 2 ? 46>M^:;P/ �B� � %"7C9:/1;0/I@K;0/+<3H`=:/gJQ;0@K>MR+/32Y7C,WJQHM; @K2\@O=:=BN�, � 4V70<?9�7C;0@K2:,PJQHK;0Rg@O7C4VHM2V��L�9:/
70;C@UQ+<r=:46;P/3<d7CHM;e46,e<1HM2:,0^B_V7C/1= f:;P46HM;F70H�R+/1709:HU=x<G@O_6_6,i70H�=:/d7C/1;0R+462:/ � 9:4V<?9 ,P70^:] 70H�^B,0/KD
@O2:= 4V, E /1fB7r462BJQHK;0R+/3= HKJw/3;P;0HM;P,�� L�9B/5,P46R+f:_6/ Lq;0@UQ+< �N46;P/3<d7CHM; � 46R+f:_V/3R+/32Y7�9:/1;0/z9A@K,
2BH�f:;PH$TU4V,04VHM2�JQHM;FJ @K46_V^:;0/�HOJ-709:/"]A@K< E ^:f HK;eJQHK;F=:/170/3<170462:>5;0/1<3H$TM/1;!FxHKJ-7C9:/"f:;P46Rg@K;!FW� � J
@ Ck/3R+HK7C/'� �B<1/3fB7046HM2 H`<3<3^B;0,3Dj7C9:/z/ �B<1/3fB7046HM2 46,�709:;0H � 2 @K>Y@K4V2EDk]X/1<G@K^B,0/ � /z/��Ufh/3<d7�@K2
�n^:f:,P70;0/3@KR �{70;C@K2:,nJQHM;0Rg@O7046HM2�70Hr2B/3/3=z7CH E 2:H � � 9B/32�709:/e<?9A@K2:>K/3H$TM/1;wJQ;PHMR�709:/eHM;04V>M462A@O_
;PHM_6/j7CH~709:/.@K=B=:/3={;PHM_6/-9A@K,cH`<3<1^:;0;P/3=V� H �UfX/1<34uaA<G@K_V_PFKDB@K2I/��U<3/1fB7C4VHM2 � 46_V_ 70;04V>M>M/3;L7C9:/-;0/1f:_l@GF
]h/39:@$T`4VHM;kHKJq709:/ ��HM>M>M/1;�,0/3/12�@K]hH$TM/U� I

L�9:/-<3H`=:/jJQ;0@K>MR+/32Y7C,L,09BH � 2{4V2 ? 46>M^:;P/@�:� �K� @K;P/-^:,P/3=�JQHM;L@ �U/3,P,046HK2:4SR1/-7C;0@K2:,nJQHM;0Rg@O7C4VHM2
709A@O7 � 4V_6_c;P/170;!F @�J @K4V_6/3=�<3@K_6_m/��B@K<d7C_PF\HM2:<3/U� L�9:46,efA@O;P7C4V<3^:_6@K; 70;C@K2B,PJQHM;PRI@O7046HM2�<3;0/3@O7C/1,I@
�n,0/3,P,04VHM2�� � 9:HM,0/w=:^:;0@O7C4VHM2"46,�HM2B_PF�JQ;PHMR 709:/.7C46R+/NHKJq7C9:/WHM;P46>M4V2A@K_h<G@K_V_|7CHF709:/w7046R+/NHKJt7C9:/
,P^:<3<1/3,P,PJQ^:_t;0/1,0^:_u7 HQHM;Z7C9B/.,0/3<1HM2:=p/��U<3/1fB7C4VHM2 IdD:JQHK;k@e<1HM2:2:/1<170HM;k462 � 9:4V<?98@O7kR+HM,n7kHM2:/.<G@O_6_
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private THIS_INTERFACE next_stub;
private THIS_INTERFACE extra_stub;
private TrafficDirector traffic_director;
private class TrafficDirector {
  private boolean primary_ok;
  public TrafficDirector() { primary_ok = true; }
  public boolean isPrimaryOk() { return primary_ok; }
  public void sawException(Exception e) {
    if (primary_ok)
      primary_ok = false;
  }
}

if (traffic_director == null)
  traffic_director = new TrafficDirector();
try {
  if (traffic_director.isPrimaryOk() {
    RESULT:
    next_stub.THIS_CALL
  } else {
    RESULT:
    extra_stub.THIS_CALL
  }
} catch (RemoteException e) {
  traffic_director.sawException();
  throw e;
}

? 46>M^B;0/'�:� � % ���cH`=:/.JQ;C@O>MRg/12Y7C,�JQHM; ���-=:=	� � 4V7C<?9 �eJQHK;ZJ @K46_VH TK/3;
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private THIS_INTERFACE next_stub;

try {
  RESULT:
  next_stub.THIS_CALL
} catch (RemoteException e) {
  RESULT:
  next_stub.THIS_CALL
}

? 46>K^:;0/'�B� �M� ���cHU=:/.JQ;0@K>MR+/32Y7C,�JQHM; �U/1,0,P46HM2:4PR3/.JQHM;�;P/17C;4F

Rg@ FI]X/.HK^B7C,n7?@K2:=B462:>�	U7C9[^:,3DA4V2�7C9:4V,�<G@K,P/KD � /W=:He2:HK7k2:/1/3="7CHe@K=:=p@K2 F�=:@O7?@FR+/3Ri]h/3;P,ZJQHM;
,P70HM;C@O>M/W/��`7C/1;02A@K_E70HF7C9:/W_6H`<G@O_E,P7C@O7C/WHKJt7C9:/WR+/1709:HU=��

L�9:/ �nJQ^B2:<17046HM2��wHKJE709:/�=:@O7?@ 70;C@K2B,0_l@S7C46HK2+4V2 ? 4V>M^:;P/ �:� �BDY7C9B/�_6HK>M>M/3;o;PHM_6/-@K=:=:/1=�462 ? 46> N
^:;P/��:� �BD`@K2:=I709:/ � 7C;C@ Qg<j=:4V;0/3<d7CHM;��~HKJ|7C9:/-@K=:=BN , � 4u7C<?9I70;C@K2:,nJQHM;0Rg@O7046HM2e462 ? 46>K^:;0/@�:� � %~@O;0/
@K_V_U/ �:@ORgf:_V/3,�HOJ fA@K;C@ORg/d7C/3;P,�,0/1/32+462 �c9:@KfB7C/1;�A 	Y9:/1;0/KDM709:/3,P/�fA@K;0@KRg/d7C/1;0,v@K;P/Z/3R~]XH`=:46/1=i] F
@g<1_l@K,P,�f:;PH$TU4V=:/3=8]1Fr7C9B/�� ������ �
� � ����� � � �kHM;k7C9B/�� ������ �
� � � � �
�K� ? HM;jf:^:;0fhHM,P/3,�HOJo46_6_V^:,4N
7C;0@O7C4VHM2 � 9A@GTM/N,P9:H � 2{@~;C@O2:>M/jHKJ�fhHM,0,P46]:_V/�@K_u7C/1;02A@O704VTK/3,�� ? 46;P,P7GDY709:/-JQ;0@K>MR+/32Y7Z@O^B7C9:HK;mRg@GF
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709:/-JQ;0@K>MR+/32Y7m@K2:=g462:<146=:/12[7C@K_6_OF ��� � ���p709:/kJQ;C@K>MR+/32Y7L^:,P/3;m70H~;P/3f:_6@K<3/k7C9:/-46R+f:_6/1Rg/12Y7?@O7046HM2V�
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Lt;C@ Qg< �N46;P/3<170HM;JIk462r7C9:/wJQ;C@K>MR+/32Y7	X4V28/ TX/3<d7GD|709:46, �PfA@O;C@KR+/170/3; �gHKJ�709:/ 70;C@K2:,nJQHM;0Rg@O7046HM2r46,
4V2:,P7C@K2Y7C46@O7C/1=e@K2:=F<G@O2
� 7�]X/�<?9A@O2:>M/3=e] F~709:/cJQ;0@K>MR+/32Y7v^:,P/3;�� �K��L�9:/3;P/�46,v@�70;C@K=:/1HWTg]X/d7 � /1/32
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