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� F I]^$^aUVN�FàLMrVFýK$FmI]ëDF�K�Ys^�RzI8N�Y�t�YsI8K��¡YZL$r L$rVF û]Iu\�I HVK$P]d]K6I8N�N�YZOVd tsI8OVd]UJISd]F*I8OJë YZL2^b^�FmX6UVKaYZLÂ`
N�PVëDF6t��hìVP0KhN�P0K$F&ëDF�L2IuY�ts^	I8éJP0UVLhL$rVF,tsI8OVd]UJI8d]F]f��¡F	K$FmX6P0N�N�F�OJëâL$rVF�û0Im\8I��§I8OVd]UJI8d]F�W]HJFmXMY��:X�I8y
LaYZP]O�� ç�� I8OJëßRÙP]KGL$rVF,t÷ISL$Fm^aLGUVH:ëVI8L$F�P]O ^aFmX6UVK�Y La`%Ys^$^aUVFm^�f��¡F&K$FmX6P0N�N�F�OJëârBLML$H���� �!�"����� #$Iu\�I]^aPSRÙL$�´y
X6P]N%�8^aFmX6UVKaYZLa`
�

pwrVF�HVKMP]éDtZF�N&�¡F&K$F�HÎP]K$LGYs^	LMrJI8Lmf.RÙP]KGF�\]F�K$`ßYZN�HDtZF�N�F�OBL6I8LaYZP]O P8R L$rVFbû]Iu\8I�'�YZK$L$UJI�t)( I]XMrDYZOVF
* û+',(.-2f/�¡F&X�I8O0��K�Y LMF	L$rVFGRÙPSt�tZP+�¡YZOVd%N�F�L$rVPVë��
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p¡rVF�LMKaYsX$íâYs^	L$PàUJ^�F�Li�QPýûY'j( YZN�HDtZF�N�F�OBL6I8LaYZP]OJ^�L$rJI8L,�¡Y�t�t�K$UVO YZO HJI8K6Iut�t F6t��àp¡rVFk�JK6^aL�û+',( Y÷^
L$rVFGP]OVF�K$UVOVODYZOVd�LMrVF�NbIuYZOàX6P]N�HVUVL2I8L�Y P0O��qYZL�Ys^vY OD\]P]í0Fmë * ISOJë�L$K$UJ^aLMFmë8-�éD`�L$rVF�UJ^aF�KI� p¡rVFh^aFmX6P0OJë
û+',( Ys^!YZOD\]P]í]FmëßR@K$P]Nl�¡YZL$rDYZO >@:�7+5 A8>@CBD6;4= ��YZLGYs^,�!KaYZL$L$F�O*X6P0N�HDtZF�L$F6tZ` YZO û0Im\8IàI8OJëâL$rVF�UJ^aF�K!Y÷^
UVOJII��I8K$F�P8R YZL2^GF�mDYs^aL$F�OJX6F �%pqPýë0Ys^aLaYZOVd]UDYs^ar éJF�Li�¡F�F�O L$rVF�Ln�¡Pàû+',( YZN�HDtZF�N�F�ODL2I8LaYZP]OJ^�fo�¡F�K$F6R@F�K
L$P�LMrVFGRÙP]KMN�F�K�I]^¡L$rVFqpkr sutwvyx�z ISOJë%L$rVFGtsI8L$L$F�KhI0^¡L$rVFqpk{!|}r�vyx�zw�

~�` YZOD\]P]í0YZOVd I ^aFmX6P]OJë�f�HJI8K2I�t�tZF6táûY'j( f»L$rVF%YZN�HDtZF�N�F�ODL2I8LaYZP]OõP8R >+:
7+5 A8>+C D6;4= I8LML$F�N�HVL2^�L$P
K$FmX6P]OJ^�L$K$UJX6LGL$rVF�^aL6I8L$F&PSR L$rVF&NbI�Y O û+',(R�Jx_O*^aP0N�F�X�I]^�Fm^�fJLMrDY÷^GN%Im`àKMF!�]UDYZK$F�^aP]HVrDYs^aL�Y÷X�ISL$FmëâK$FmI8y
^aP]ODYZOVdJf.éVUVL�YZOýP0L$rVF�K2^�f0YZL¡Ys^hI0^�^aL$K2I�Y d0rBLaR@P]K���I8K6ë�I]^¡L$rVFGR@P8t�tZP+�¡YZOVdÏ^aF!�0UVF�OJX6F&PSRv^aLMF�HJ^$�
ç ��[h^aF�I \BD<ST; P WI365<> P0é<#ÂFmX6L��¡YZL$rDYZO >@:�7+5 A8>@CBD6;4= L$P�d]F�LGL$rVF�éJI]X$íDL$K2I0X6F	P8R L$rVF&N%IuYZO*û+',(R�ª^
X6P]N�HVUVL2I8L�Y P0OàUVHàL$P�L$rVF&X�Iut�t�L$P >@:�7+5 A8>@CBD6;4= �

� ����KaYZODL�L$rVF	éJI]XMíBLMK2I]X6FGYZODRÙP0K$NbI8LaYZP]OàP0OýIk� S�7�`TC/�4S�7IC6>+S P]é<#aFmX6L!�

oE����I8K2^aF�L$rVFhX6P]ODL$F�ODL2^qPSR:L$rVF�� S�7$`<C4�/S�7!C8>@S P0é<#ÂFmX6L»L$P��JOJë�LMrVFhXMtsI]^$^e�VtZF��!rVPB^aF _�W<7�` N�F�L$rVPVë
�wI0^�YZOD\]P]í]Fmë%LMPb^aL2I8KMLQLMrVF&X6P]N�HVUVL2I8L�Y P0O��

l8��[h^aF	LMrVF	N�F�L2I�û+',( L$P�tZPBI]ëàLMrJI8L�XMt÷I0^$^�I8OJëßF�m4FmX6UVL$F,YZL2^¡éD`BL$FmX6PVëDFm^¡L$P�K$FmX6K$FmI8L$F&I�HJI8K6Iut�t F6t
^aL2I8L$F � * p¡rDYs^y�wY�t�t�K$F�HDtsIm`�L$rVF!F�OBLaYZK$FGX6P]N�HVUVL2I8L�Y P0O�P8R:LMrVF�NbIuYZObû+',( f8tZPBI]ë0YZOVd�N�P]K$F�XMtsI]^$^aFm^
I]^�OVFmX6Fm^$^$I8K$` ��-

� ��g¡FmI]ë L$rVF�\�I�t UVFm^ P8R�L$rVF�HVKaYZ\�ISL$FýëVI8L2I%N�F�N�éÎF�K2^�P8R K YZO L$rVF�N�F�L2IýûY'j(R��pwrDY÷^,Ys^�HJPB^M^_YZy
éDt F%^_YZOJX6F�L$rVF�N�F�L2Iàû+',(�rJI]^!YZL2^GP+��OâY ODL$F�K$OJI�tQëVI8L2Ià^aL$KMUJX6L$UVK$Fm^!L$rJI8L	HJI8K2I�t�tZF6ts^	LMrVFbëVI8L2I
^aL$K$UJX6L$UVKMFm^¡UJ^aFmë�YZOýL$rVF�NbIuYZOýû+',(R�

ì§YZd]UVKMF ç Y�t�tZUJ^aLMK2I8L$Fm^!L$rVFGYsëDFmI<�
� F&rJIu\]F&IutZK$FmI]ëD`%YZN�HDtZF�N�F�ODL$Fmë N�PB^aL�P8RQI N�F�L2I%û+'j( Y O û]Iu\8IVfJI8OJëßrJIm\0F&L$KaYZFmëßL$rVF�^_YZN�HDtZF

F�mJI8N�HDtZFm^!YZO*LMrDY÷^GHJISHJF�KGL$PÏX6P0O/�JK$N LMrVF&R@FmI]^_YZéDY�t�YZLÂ` P8R�L$rVF�YsëDFmI<��(âP]KMF�^aP]HVrDYs^aL�Y÷X�ISL$FmëâF�m.I8N�HDt Fm^
�¡Y�t�tÈéÎF&HÎPB^$^_YZéDtZF�P]OJX6F,�¡F	rJIm\0F	L$rVF&X6P]N�HDtZF�L$F,Y N�HDt F�N�F�OBL2ISLaYZP]O P8R�L$rVF�N�F�L2I�û+',(��

êGOàI8OJIutZP]d]`%N�YZd]rDLQrVF6tZHârVF�K$F � X6P]OJ^_YsëDF�K	I8O%F�OBLaYZLa` * L$rVFGxÂgGWJfJI�^aUJ^aHDYsXMYZP]UJ^h^�HJP]UJ^aF]f.F�L2XI-y��rVP
OVF�FmëV^�L$PàíDOVP@� L$rVFbI8N�P]UVOBL	PSRwN�P]OVF�`âY O I%éJI8OVí I]X�X6P]UVODL!�àp¡rVF�P+��OVF�K	PSRwLMrVF�éJI8OVí I]X�X6P]UVODL
X6P]OJ^_YsëDF�K2^GLMrDY÷^!YZODR@P]K$NbISLaYZP]O HVKaYZ\�I8L$F�I8OJë��¡Y�t�t OVP]L&ë0YZ\DUDt d0F�YZL!��W]UVHVHJPB^aF%I8OýF�mVHJF�K$L	éJISOVí]F�K,�¡YZL$r
íDOVP@�wt FmëDd0FhP8R�éJI8OVí0Y OVd�HVK$PVX6Fm^$^aFm^�I8OJë�L$K2I8OJ^$I0X6LaYZP]OJ^���I]^�Iu\�IuY�tsI8éDtZFGRÙP0K�rDY KMF ��x@R�LMrDY÷^véJI8OVí]F�K¡X6P]UDtsë
dBIuYZO I]X�X6Fm^M^&LMP IâéJI]XMíDL$K2I]X6F%P8RáIut�thLMK2I8OJ^$I]X6L�Y P0OJ^	R@K$P]N L$rVF�tZF�d8YZLaYZNbI8L$FâéJI8OVí�f�L$rVF%L$K2I8OJ^$I0X6LaYZP]OJ^



 private y = 3

Meta JVM
object xobject x

private y = 3

Main JVM

ì§YZd]UVK$F ç ��g¡FmX6K$FmI8LaYZOVd%L$rVF�W]L2I8LMF	P8R�L$rVFk(*I�Y OýûY'j(

L$P]d0F�L$rVF�K��¡YZL$rbLMrVF	éJI8OVí]F�K!�ª^�íDOVP+�¡tZFmëDd]F	P8R�éJI8OVí0YZOVd�HVK2I]X6L�Y÷X6F&X6P0UDt÷ë%éÎF&^aU/�ÏXMYZF�ODLhL$P�K$FmX6P]OJ^aLMK$UJX6L
L$rVFb^�L2I8L$F�P8R�L$rVFbI0X�X6P]UVOBLuf�YZOJXMtZUJë0Y OVd L$rVFbX6UVK$K$F�ODL&éJI�t÷ISOJX6F �ÏpwrVF�xÂgGWâYs^�P]UVK	F�\]Y�t�N�F�L$rVPVë��»L$rVF
F�mVHJF�K$LGéJI8OVí]F�K¡Ys^¡P0UVK�N�F�L2I�ûY'j(R�

[!ODt�YZí]F NbI8OD`=P8R	L$rVFý^aFmX6UVK�Y La`Dy@K$F6tsI8L$FmëõHVK$P]éDtZF�Nb^�K$F�HÎP]K$L$Fmë I8L�rBL$LMH���� ��#$Iu\�I<�ª^�UVO��ªX6P]N%��^ÂRñI �E�my
XMrVK$P]OVP8tZP]d]` � rBL$N tñf»L$rDYs^�dBI8H Y O I0X�X6Fm^$^&X6P]ODL$K$PSt Ys^�OVP]L�I8éÎP]UVL�I8O YZN�HDtZF�N�F�ODL2I8LaYZP]O éVUVd8�0� F%I8K$F
I]^$^�UVN�YZOVd*LMrJI8L&L$rVF%NbIuYZO û+',(�Ys^�P]HÎF�K2I8LaYZOVd I]X�X6P]K2ë0YZOVd LMPàYZL2^�^aHJFmXMY��:X�I8L�Y P0O�� xzL�#aUJ^aL�I8HVHJFmISK2^
L$rJI8L!L$rVF	éJI]XMíBL$K6I]X6FGYs^�K$F�\0FmIut�Y OVd%L$PDP�N�UJXMràYZODR@P]K$NbISLaYZP]OýI8éJP0UVL�L$rVF�^�L2I8L$FGP8R�L$rVF&NbI�Y OýûY'j(R�Vx_O
P]L$rVF�K��¡P]K2ëV^�f8L$P	HVKMP]L$FmX6L LMrVFhX6UVK$K$F�ODL \8IutZUVFhP8RqI	HVKaYZ\8I8L$FG\�I8KaYsI8éDtZF]f0YZL�Ys^¡Iuts^aP&OVFmX6Fm^M^$I8K$`�L$P	HVK$P0L$FmX6L
L$rVF&X6P]N�HVUVL2I8LaYZP]OàL$rJISL���I]^�UJ^aFmëàL$P�HVK$P4ëDUJX6F,YZL!�

x_OýL$rVF�OVF�m4L	^aFmX6LaYZP]Oqf8�¡F	P]UVLat�YZOVF�L$rVF,Y N�HDt F�N�F�OBL2ISLaYZP]O P8R >+:�7@5BA6>+CBDE;/= YZO N�P]K$F&ëDF�L2I�Y�t��,W]FmX6y
LaYZP]Oýo�X6P0OJXMt UJëDFm^��

� ����� �L���i�g�����������^���i�����
�"�

T P]OJ^ÂY÷ëDF�K	I�^_YZN�HDtZF�P]é<#aFmX6L��¡YZL$rýI�HVKaYZ\8I8L$F	YZOJ^aL6I8OJX6F&\8I8KaYsI8éDtZF �

9 5<W/Q4Q���N
1<S
7I:8W@C8>V7$`<CXK��
� FI7$`<CVK�MbN¡C D�7 Qyf¢K¡£¡K�� h

h

p¡rVF�û]Iu\�Ià^�HJFmXMY��:X�I8LaYZP]O=^�L2I8L$Fm^!L$rJI8LGL$rVF�YZOJ^aL2I8OJX6F�\8I8KaYsI8éDtZF K Y÷^GOVP0LáI]X�X6Fm^M^_YZéDt F�R@K$P]N I8OB`àP0L$rVF�K
XMtsI]^$^$�Gp¡rDYs^GHVK$P]HÎF�K$La`%Y÷^!OVP]LGP]ODtZ`àYZN�HÎP]K$L2I8ODL!RÙP]K!F�OJX�I8HJ^aUDtsI8LaYZP]O éVUVL	Iuts^aP�RÙP0Ká^aFmX6UVK�Y La`¤�ªo � �Gp¡rVF
P]ODtZ`�F�mJX6F�HVLaYZP]OàL$P�L$rDYs^ KMUDt F!Ys^�L$rJI8LmfDIuRÙLMF�K HVK$P]HÎF�K�^aFmX6UVKaYZLa` XMrVFmXMí4^�fVX6F�K$L6IuYZOÏ^aP0HVrDY÷^�LaYsX�I8L$FmëàXMt�YZF�OBL2^
P8R�L$rVFbû0Im\8I X6P]K$F�K$F�¥JFmX6L�Y P0O=ê,��x&I8KMF�d8YZ\]F�O X�I8HJI8éDY�t�Y L�Y Fm^�L$PýI]X�X6Fm^M^&HVK�Y \8I8L$F	�JF6tsëV^�éB` ë0Ys^$I8éDt�YZOVd
L$rVF&ëDF6RzI8UDtZLhI]X�X6Fm^$^!X6P]OBLMK$P8t XMrVFmXMí4^$� * W]F�F ��rDL$L$H���� �I������� #$Iu\�I]^�P8RÙLI� X6P0N%�mHVK$PVëDUJX6L2^���#$ëDí8� ç � � ��ëDPVX�^��my
d]UDYsëDF+�mK$F�¥JFmX6L�Y P0O��mK$F�¥JFmX6LaYZP]O��´rDL$N�t»R@P]K�N�P]KMF&ëDF�L2IuY�ts^$��-�c�UVK	^$XMrVF�N�F	F�OJI8éDtZFm^�rBt6¦bXMt�YZF�ODLmfÎYZK$K$Fm^aHÎFmX6y
LaYZ\]F	P8R»YZL2^!HVKaYZ\]Y�tZF�d]F]fÎL$Pb^aP]N�F�LaYZN�Fm^��JOJëàLMrVF	\�IutZUVFm^GP8R�LMrVF&HVKaYZ\�ISL$F&\8I8KaYsI8éDtZFm^$�

~�P]LMr L$rVF X6P]N�HDY�tZF�KýI8OJëõL$rVF û+',( XMrVFmX$í RÙP]K%HJPD^$^_YZéDtZF \]YZP8tsI8L�Y P0OJ^%YZO�I]X�X6Fm^$^àX6P]ODL$K$P8t��#ê�L
X6P]N�HDY�tZF�LaYZN�F]fVL$rVFGR@P8t�tZP+�¡YZOVdbN�F�LMrVP4ë�Ys^!K$Fi#ÂFmX6LMFmë��
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h
~�UVLhëDUVF�L$P�L$rVF&ëD`DOJI8N�YsX�OJI8L$UVK$F	P8R�û]Iu\�IVfJX6P0N�HDY�t F�K&XMrVFmXMí4^�ISK$F	OVP]Lh^aU/�àXMY F�ODL!��ê NbIut�YsXMYZP]UJ^
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