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if isCapturing() {
store stackframe into context
storte artificial PC as LPI−index
return;

}

if isCapturing() {
store stackframe into context
storte artificial PC as LPI−index
return;

}

public class A {
private B b = new B(...);
public void myMethod() calling method
{

int l = 0;
java.util.Date today = ...;
Vector v = new Vector();
if(...) {

boolean test = false;
...

}
int k = 5 * b.computeSerial(today);

}
...

}

public class B {
...

public int computeSerial(Date date)
{

...

...

Task.captureCurrentTask();
...
return ...;
}

}

LPI

LPI

top frame’s method

go to previous stack frame
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if isRestoring() {
get LPI from context
switch (LPI) {

...

case invoke computeSerial:
load stackframe;
goto invoke computeSerial;

case ... :
...

}
}

if isRestoring() {
get LPI from context
switch (LPI) {

...

case invoke computeSerial:
load stackframe;
goto invoke computeSerial;

case ... :
...

}
}

public class A {
private B b = new B(...);
public void myMethod()
{

int l = 0;
java.util.Date today = ...;
Vector v = new Vector();
if(...) {

boolean test = false;
...

}
int k = 5 * b.computeSerial(today);

}
...

}

public class B {
...

public int computeSerial(Date date)
{

...

...

Task.captureCurrentTask();
...
return ...;
}

}

LPI

LPI

go to next stackframe
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Class A {

Synchronised void foo() {
B.bar();

}
}

Class B {

void bar() {
A.foo();

}
}

foo A B
bar

foo

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

1*243  ���5��6'*7�/!08 2!1 ,. 9+8� 2 /:�;� 3 �8/: �+</ 1*2 )>=
? 2 '�%���/!��'�5@7A'*��/!08� 2.B �!' 3 %� �,C(D'�5 2 � 2 / 2 '*7E����F$�G5��H 1 (;0I+8� 2 /:�J� 3 ��/: �+K/ 1*2 ) 1

L�MONQP!RSMUTAVXW!Y!RXZ\[]ZXY�^_T`[ abYDW =Kc� �7A'*�! 1 (�(D 2!2 /:'H/!0� d,� �/!0�'$+e� 2f3  ���58�-+� �58�� �+hg�/!0� 
/!08�! 1 +hi 2 ��%�' 3_1 %�/!08�! 1 +.��+� �5Q/!��j8 ��k� 2 (;0� �(;)* �+hg 1 58+ B ' 2!2 � 3 %� &+� 1 +8%�'�(!)f� 2k1 F*'��G+� �+h=

l&mon pfqsr*t�u]t�uwvyx&uzx�{@v}|6~&uw��t*rXuw����t*�_~�v}�k���_�$t-qs�&���wuz��q>t�uwvyx&�
�&�!' B  �� B % 1 (D �,. �5Q/�'*7 2 '*7A/w� 1 �! \(D'�, B '�5� �5Q/ 2 '�5Q/:'�+8�O�s ��! �5Q/�0�' 2 / 2 � 2 (D�;��/!��( 1 %
/:'K/!0� B  ��!7o'*�J, 1 58(D �'*7�+8� 2 /:�J� 3 ��/: �+ 1SB8B %���( 1 /!��'�5 2 =��U08� 2 � 2�B_1 �!/!��(��8% 1 �;%��e/:�;�� 
7A'*�
' 3��  �(D/���'*�J�� �5X/: �+H+_� 2 /:�;� 3 ��/: �+ 1SB8B %G��( 1 /!��'�5 2 g 1*2 /!08 2 / 1 �;/!��5�� B '���5Q/�� 2�1 % 1 �!�* 
B ' B �_% 1 /!��'�5�'*7�j>5� D���*� 1 ��5� �+�' 3��  �(D/ 2 =��U08� 2
B '$'�%k'*7�' 3��  �(D/ 2 ,6� 2 /�j8� 2 / 3  B_1 �:�
/!��/!��'�5� �+hg 3  �7o'*�; 1*2!2 ����58,. �5Q/6( 1 5K/ 1 )* B % 1 (D *=��40� B �;��, 1 �!�H(D'�5 2 ��+� �� 1 /!��'�5K��5
' 3��  �(D/ B % 1 (D �,. �5Q/�� 2 /!0 1 /���/.,6� 2 /�,���5_��,����� </!0� 1 ,.'��85Q/.'*7
(D'�,�,��85_��( 1 /!��'�5
'�F* ���/!08 95� �/w��'*�!)�� �9�4�
�k *¡�¢�=

£d �/!0�'�+ 2 7o'*� 1 ��/:'�, 1 /: �+ B_1 �!/!��/!��'�58��5��� D¤�� 2 /�g 1 58+� �, B %�'�� 1 �*� 1SB 0�� 3_1*2  �+
,�'$+� �%y'*7�/!0� 1SB8B %��G( 1 /!��'�5 3  ���5�� B_1 �;��/!��'�58 �+h=4¥�'��� �F* ���g 1 5-' B  �5�¦$�� 2 /!��'�5�� 2 ��7
/!08 2  �,. �/!0�'�+ 2 ( 1 5 3  1 + 1SB /: �+K/:' 3  1SB_B %��� �+ 1 / 1 5X� B '��G5X/f��5 1 5§'�5����*'���5��
+_� 2 /:�;� 3 ��/: �+�(D'�, B �8/ 1 /!��'�5h=�¨E���b,. �(J0 1 58� 2 ,©'*7y+_� 2 /:�;� 3 ��/: �+�/ 1*2 ) 2 5�'�� B �!'�F���+� 2
1 � 1 ��/:'<+�'./!08� 2ªB>1 �!/!��/!��'�58�G5�� 1 /4�;�85���/!��,� *=

«H 6��%G%�� 2 /:� 1 /: ¬/!0_� 2U3 � 1 5 D¤ 1 , B %� 2 � 2 /: �,®�� ��! �/w��' B_1 �;/!��/!��'�5 2U1 �; 6��+8 �5X/!�O�
j_ �+h= ? / 2 '�,. B '��G5X/�g8/!08 2  �(D'�58+ B_1 �!/!��/!��'�5d� 2 ,����*� 1 /: �+d��08��%� 1 /!08�! 1 +� 2�2 /!��%�%
1 (D/!��F* ���5 3 '*/!0 B_1 �!/!��/!��'�5 2 = ? 7A/: ��f,����*� 1 /!��'�5°¯Aj8�����! ²±�³Jg�/!08 2 0 1 �; �+�/!0��! 1 +K� 2
(D'�5QF* ��!/: �+/:' 1 +8� 2 /:�;� 3 ��/: �+�/ 1*2 )>g8��08��(;0 2 /!�G%�%s(D'�585� �(D/ 2 /!0� E/z��' B>1 �!/!��/!��'�5 2 '�F* ��
08' 2 / 3 '��858+ 1 �;�� 2 =

´ µ·¶&¸!¹�ºs¶�»½¼ ¾4¿hÀ

�40� .Á��8, 1 /:� 1 ���!' �  �(D/�� ? �EÁ� �Â�¢ 1 ��, 2 /:' 2 � B8B '*�!/��! 2 '����;(D D� 1 � 1 �; �,.' 3 ��%� B �!'S�
�*� 1 , 2 ��5IÃ 1 F 1 =ÅÄÆ/�+�'$ 2�2 ' 3 � 1 +8+_��5�� B �;'*�*� 1 ,�,���58� 1S3_2 /:� 1 (D/!��'�5 2 /:'KÃ 1 F 1 =

±



Host Boundary

ORB

Thread A
Thread B

Partition 1

Stub

Thread C

Partition 2

Thread B

ÇkÈ�É�Ê�Ë!Ì�Í$Î&Ï�Ð_ÑSË!Ò!È�Ò!È�Ó�Ô�Ì�Õ�ÑSÐ8Ð_ÖGÈ�×�ÑSÒ!È�Ó�Ô�ÑSØAÒ:Ì�Ë�Ù�È�É*ËJÑSÒ!È�Ó�Ô

Ú4Û ÌUÑSÐ8Ð_Ö�ÈG×�ÑSÒ!È�Ó�Ô6Ð8Ë!Ó*É*Ë;Ñ*Ù�Ù�Ì�Ë&×�Ñ*Ô�Ê8Ü!ÌªÒ Û Ì�Ü:Ì4ÑSÝ_Ü!Ò:Ë;Ñ*×DÒ!È�Ó�Ô8Ü�Ò:Ó�ÞUË;È�Ò:ÌUÙ.Ó*Ý>È�Ö�ÌbÐ8Ë!ÓSß
É*ËJÑ*Ù�Ü�à�á�Ê8Ù�ÑSÒ:Ë;Ñ.Õ�Ó$Ì�ÜªÑfâ*Ì�Ë!ã²É*ÓQÓ�Õ�ä�Ó*Ý-ÑSÒUÙ�Ñ*Ô8ÑSÉ�È�Ô�É.Ë;Ì�Ü:Ó�Ê�Ë;×DÌ�ÜbÒ Û ÑSÒ�Ù�È�É Û Ò�ÝsÌ
ÈGÔdÊ8Ü:Ì¬Ý$ã²Ó*Ý�ä�Ì�×DÒ!Ü�Ò Û ÑSÒ4ÑSË;Ì�ÑSÝsÓ�Ê�ÒUÒ:Ó�Ù�Ó�â*Ì*åsÜ:Ó�Ù.Ì�Ò Û È�Ô8É�Ó�Ê�ËUÐ8Ë;Ó*ÐæÓ�Ü;Ñ*Ö}Õ�Ó$Ì�ÜUÔ�Ó*Ò
ç ã*Ì�ÒJè�Ñ*Õ8Õ�Ë;Ì�Ü!Ü�à�é�Ó�Þ�Ì�â*Ì�Ë�å ÚUÛ ÌÐ8Ë!Ó*É*Ë;Ñ*Ù�Ù�È�Ô�ÉHÑSÝ_Ü:Ò:Ë;Ñ*×DÒ!È�Ó�Ô8Ü�ÑSË!Ì-È�Ù.Ð_Ö�Ì�Ù�Ì�ÔXÒ:Ì�Õ
Ñ*Ü
Ô8ÑSÒ!È�â*ÌfÙ.Ì�Ò Û Ó�Õ8Ü�Ó�Ô-Ñ<Ê8Ô8ÈOêdÜ:ã�Ü:Ò:Ì�Ù�åsÑ*Ü
Ë!Ì�Ü:Ó�Ê�ËJ×DÌ�Ù�Ñ*Ô8ÑSÉ*Ì�Ù�Ì�ÔXÒ¬È�Ü�Õ�Ó�Ô�Ì�Ý$ãdÑ
Ü!ã$Ü:Ò:Ì�Ù®Ð8Ë!Ó*ë_ÖGÈ�Ô�ÉfÜ:Ì�Ë!â�È�×DÌ*à�é�Ì�Ë!Ì�ØAÓ*Ë!Ì*åsá�Ê_Ù�ÑSÒ:Ë;Ñ�È�Ü4Ô�Ó*Ò4Ñ*ÜUÐsÓ*Ë!Ò!ÑSÝ>Ö�Ì9Ñ*ÜUÓ�Ô�Ì�Þ�Ñ*ÔQÒ!Ü
È�ÒªÒ:Ó�ÝsÌ*à

ìHÓ*Ë!í�ØAË!Ó�Ù½î*Ó�ÔIé4Ó�Þ�Ì�ÖGÖ�ï é4Ó�Þ�ð*ð�ñ9Ü Û Ó�Þ4Ü Û Ó�ÞòÒ:ÓeË!Ì�Ñ*× Û îXÑ�âSÑKÐæÌ�ËJÜ!È�Ü:Ò:Ì�Ô8×DÌ
Ò Û Ë!Ó�Ê�É Û × Û Ì�×!í$ÐsÓ�È�ÔQÒ!È�Ô�É�à ÚUÛ È�ÜUÈ�Ü�Õ�Ó�Ô�Ì�Ý$ãdÑ*Ô-ÌDê$Ò:Ì�Ô8Ü;È�Ó�ÔdÓ*Ø�Ò Û Ì.î*ó¬ôõÒ Û ÑSÒ�ë8Ë;Ü:Ò
Ñ*Ô_Ñ*Ö�ã$Ü!Ì�ÜªÒ Û Ì�×�ÖGÑ*Ü!Ü:ë_Ö�Ì�ÜbÒ:Ó�Ü:Ì�Ò4Ê�Ð-× Û Ì�×;íQÐsÓ�È�ÔQÒ!Ü�àbÏbÒ4Ò Û Ì�Ü:Ì�× Û Ì�×;íQÐsÓ�È�ÔQÒ!Ü�å_Ò Û Ì9Ð8Ë!ÓSß
É*ËJÑ*ÙöÜ:Ò!ÑSÒ:Ì�Ù�Ñ�ã�ÝæÌ9Ü;Ñ�â*Ì�ÕÑ*Ô_ÕdÖ�ÑSÒ:Ì�ËUË!Ì�Ü!Ò:Ó*Ë!Ì�Õhà ÚUÛ ÈGÜbÒ:Ì�× Û Ô8ÈG÷QÊ�Ì9Ñ*ÖGÜ:Ó�Õ�Ì�Ñ*Ö�Übâ*Ì�Ë!ã
Þ�Ì�Ö�ÖyÞ4È�Ò Û Ë!Ì�Ü:Ó�Ê�Ë;×DÌ�Ü
È�Ô-Ê8Ü:Ì�Ý$ãdÒ Û Ì�Ð8Ë!Ó*É*Ë;Ñ*ÙdåæØAÓ*Ë
ÌDê�Ñ*Ù.Ð>Ö�Ì�ë_Ö�Ì�Ü4Ñ*Ô8Õ�×DÓ�Ù�Ù6Ê8Ô8ÈOß
×�ÑSÒ!È�Ó�Ô\Ö�È�Ô8í$Ü�à<ø¬ÔHÒ Û Ì�Ó*Ò Û Ì�Ë Û Ñ*Ô8Õ}å}Ò Û Ì�× Û Ì�×!í$ÐsÓ�È�ÔXÒ!ÈGÔ�ÉÈ�Ô�ØAÓ*Ë;Ù�ÑSÒ!È�Ó�ÔHÈ�Ü9Ö�Ó�×�ÑSÒ:Ì�Õ
ÈGÔ<Ñfù_ÑSÒ�å�Ð_ÖGÑSÒ:ØoÓ*Ë;ÙúÕ�Ì�ÐsÌ�Ô8Õ8Ì�ÔXÒ�ë_Ö�Ì*à�á$ÓfÑ*Ô²Ó*Ý�ä:Ì�×DÒUÙ�Ê_Ü:ÒªÑ*Ö�Þ�Ñ�ã$ÜªÜ!Ò!Ñ�ã�Þ4È�Ò Û È�Ô�Ò Û Ì
Ü;Ñ*Ù.Ì9Ð_Ö�ÑSÒ:ØAÓ*Ë;Ù�à

ÚUÛ Ì�Ç_ÑSËüû
Ó�ý�Ë!Ó�ä:Ì�×DÒ�ï é�þUá8û9ð*ð�ñkÈGÔXÒ:Ë!Ó�Õ8Ê8×DÌ�Ü�Ñ<Ù�Ó$Õ�Ì�ÖÿØAÓ*Ë�Ð8Ë;Ó*É*Ë;Ñ*Ù�Ù�È�Ô8É�Ò Û Ì
ÖGÑ�ã*Ó�Ê�Ò6Ó*Ø4Õ8È�Ü!Ò:Ë;È�Ý_Ê�Ò:Ì�ÕHÑSÐ_Ð_Ö�È�×�ÑSÒ!È�Ó�Ô_Ü�Ü:Ì�Ð_ÑSËJÑSÒ:Ì�Ö�ãHØoË;Ó�Ù Ò Û Ì�È�Ë�Ý_Ñ*Ü!ÈG×�Ö�Ó*É�È�×SåkÝ$ã\ÑSÒ�ß
Ò!Ñ*× Û È�Ô�É\Ë!Ì�Ö�Ó�×�ÑSÒ!È�Ó�Ô�Ü:Ì�Ù�Ñ*ÔXÒ!È�×�Ü<Ò:Ó§ÈGÔXÒ:Ì�Ë:ßw×DÓ�Ù�ÐæÓ�Ô8Ì�ÔXÒ�Ë;Ì�ØoÌ�Ë!Ì�Ô_×DÌ�Ü�åªÑ*Ô8Õ Ý$ã@Ê8Ü!È�Ô�É
Ý>Ê8È�Ö�Ò�ßwÈ�Ô-Ù.Ó�Ô8È�Ò:Ó*ËJÈ�Ô�É²Ü!Ê�Ð8ÐsÓ*Ë!Ò
ØoÓ*Ë9Ù�ÑSí$È�Ô8É�Ë;Ì�Ö�Ó$×�ÑSÒ!È�Ó�ÔHÕ�Ì�×�È�Ü!È�Ó�Ô_Ü�à��ÿÈ�í*ÌfÓ�Ê�Ë¬Ð8Ë!ÓSß
ÐsÓ�Ü!Ñ*Ö�å�Ç8ÑSËDû
Ó§Ó��sÌ�Ë;Ü<×DÓ�Ù.Ð_Ö�Ì�Ò:Ì�Ö�Ó$×�ÑSÒ!È�Ó�Ô Ò:Ë;Ñ*Ô8Ü!Ð_ÑSË!Ì�Ô8×DãeÑ*Ô8Õ�ÈGÔ Ñ*Õ8Õ8È�Ò!È�Ó�ÔeÉ�È�â*Ì�Ü
ÐsÓ*Ë!Ò!ÑSÝ>Ö�ÌdÙ.Ó�Ô8È�Ò:Ó*ËJÈ�Ô�É�Ü!Ê�Ð_ÐæÓ*Ë;Ò�à ÚUÛ Ì�Ó�Ô8Ö�ãKÕ8ÈGÜ!Ñ*Õ�âSÑ*ÔXÒ!ÑSÉ*Ì-Ó*ØEÇ_ÑSËüû
ÓeÈ�Ü�È�Ò�Ó�Ô_Ö�ã
Ü;Ê�Ð8ÐsÓ*Ë!Ò!Ü
Þ�Ì�ÑSí�Ù�Ó*Ý_È�Ö�È�Òzã*åhÞ Û È�× Û Ù.Ì�Ñ*Ô8Ü�Ò Û ÑSÒ9Ò Û Ì�Ü:Ò!Ñ*×;í�Ñ*Ô8ÕHÐ8Ë;Ó*É*Ë;Ñ*Ù ×DÓ�Ê8ÔQÒ:Ì�Ë
Õ8Ó�Ô�Ó*Ò4Ù.Ó�â*Ì*å_Ó�Ô8Ö�ã<Ò Û Ì9Ó*Ý�ä:Ì�×DÒ4Ü:Ò!ÑSÒ:Ì�Ü�à

þ�Ì�Ü;È�Õ�Ì�ÜªÒ Û Ì�Ü!Ì*å_Ù�Ñ*ÔQã²Ù�Ó*Ë!Ì9Ð8Ë!Ó�ä:Ì�×DÒ!ÜªË!Ì�ÖGÑSÒ!È�Ô�É.Ò:Ó�Ò Û Ì�Ê8Ü:Ì¬Ó*ØkÒ Û Ë!Ì�Ñ*Õ8Ü4È�Ô�Ù.ÓSß
Ý>È�Ö�Ì�Ó*Ý�ä�Ì�×DÒ.Ü:ã�Ü:Ò:Ì�Ù�Ü6ÌDê�È�Ü:Ò�à§á$Ó�Ù.Ì�Ó�Ö�Õ�Ì�Ë.Ü:Ó�ÖGÊ�Ò!È�Ó�Ô8Ü6ÑSË!Ì�Ò Û Ì��
ÈGÑ*Ù.Ó�Ô8Õ8Ü6Ü:ã�Ü:Ò:Ì�Ù
ï þ��Uá
	�ð��Sñ4Ñ*Ô8ÕeÒ Û Ì�&Ù�Ì�Ë;Ñ*Ö�Õ@Ü:ã�Ü:Ò:Ì�Ù ï î��yé�	����Sñ�à þ�Ó*Ò Û Ü:ã�Ü:Ò:Ì�Ù�Ü�ÑSË!Ì Û Ó�Þ�Ì�â*Ì�Ë
Ô8Ó*Ò4È�ÔQÒ:Ì�Ô8Õ�Ì�Õ²ØAÓ*Ë�î�Ñ�â�Ñ�à

�



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

35476#8
9;:$<>=�<"?A@$BC?�<
@#?D:E?D4F6E?DGH=IBC=KJ78MLNBO6#8M?�6E?DP�8
4
9RQFSM?TL�U�6E@�=�4>:E<>=�@#?D4F6�6#8M@#?D=�G
V 9XW�@�=�6#9XLY4ZPA=�4\["?�S
:E?DG]6EL^9R4�6E@#L_G
S
P`?�G>9;:E6E@�9X[aSM6E?DGb6#=�:Ecd:Degf$?A@#?A[FJ�h V 9XW�@�=�6#9;4MW
L�[Mi5?DP`6#:�9;: V =�GM?*<"LY:#:#9;[>jX?k6ELlLdPAPASM@kB18
9;jX?T6#8M@#?D=�G>:m=�@#?*?`n_?DPASM6#9;4MW�9;4H6#8
LY:E?*L�[Mo
iE?DP`6#:Ae^p�BqLH<"LY:#:#9X[ajX?sr
?Dj;G>:kL�U�S
:E?�h�G
9;:#6E@�9X[>SM6E?DGtjXL_P#c_:T=�4>GbG>9;:E6E@�9X[aSM6E?DGuL�[_iE?DP`6
<a=�@#6#9X6#9XLY4
9R4MW�BC?A@#?k=�jR:ELs:#8MLNBq?DG.e

vwLdL�cd9;4
Wu=�6x6#8M?�@�?Dj;=�6E?DGZBCL�@#cyhCBC?l8
=Kz�?l6ELb=�G V 9X6*LYSM@xBqL�@#c]9;:x:E6#9;j;j{z�?A@#J
?`n_<"?A@�9 V ?D4F6#=�j|h�=�4
G]8>=�:#4.}~6�J�?A6sGM?D=�jX6�B19X6#8�9;:�:#SM?D:�j;9Xc�?�@#?D:ELYS
@�P`? V =�4
=�W�? V ?D4F6Ae
� j;:ELMhdB18
9RjX?�6#8M?�6E?DP�8
4>9;QFS
?1L�U�=�<
<ajXJd9R4MWm[dJF6E?DP`L_GM?�9;:q=�z�?A@#JxS>:E?AU�S>j
LY4M?�h_BC?�8
=Kz�?
6ELT6#=�c�?�PA=�@#?�9;6�GMLd?D:#4.}~6�W�LTLYSM6qL�UwP`LY4�6E@#LYj�e���9;@�:E6�[dJs4ML�6q=�G>G
9;4MW�6ELdL V S
P�8.hd:#L�9X6
PA=�S>:E?D:�:#9X�A?�[ajXLKB1S
<>:Ae��d?DP`LY4
G�[dJ�4ML�6�=�<><>jXJ_9;4MW�9X6{B�@#LY4MWYjXJ�:ELs4ML�@ V =�j"<>@#L�W�@�= V
� LKB�9;:1P`L�@#@�SM<
6E?DGwe

�
SM6#SM@#?xBqL�@#c�B$9;j;j�P`LY4
:#9;:#6 V =�9;4
j;J�L�U�P`@#?D=�6#9;4
W�= V L�[a9;j;9X6�J�U�@�= V ?ABCL�@#cH6#8
=�6
S>:E?D:�G
9;:#6E@�9X[>SM6E?DG�6#=�:Ec_:Ae

� -��D-�,.-�����-� 

� ��� �
�Y�K� � 4dSM@�=�W � P�8
=�@#JY=_h��^e � =�4MWY=�4>=�6#8
=�4.h{=�4
GZ��Ld?Dj1�_=�jX6E��e � ?D:#LYSM@�P`?`o
=KBC=�@�? V ?A6#=�o�P`L V <aSM6#9;4MWMha��=�@�P�8^�D���Y�Fe

�  �¡ �
¢���£N��¤ V ?D:#8   ?Dj;j;SM@DhF¥�=�@#J ¡ @�=�9XWMhd¦�?Azd9R4x�_8
=�4McyhY?A6q=�j�ey§�9;= V LY4>G
:A¨ª©�@�9;4_o
PA9;<>jX?D:1=�4>Gl<>8>9;jXLY:EL�<>8FJ�e�p�?DP�8
4
9;PA=�jª@#?A<"L�@#6Ahy§$?A<>6AeaL�U�«qjX?DP`6E@�9;PA=�jª=�4
G
¡ L V <>SM6E?A@1«q4MWY9;4M?A?A@�9;4MWMh>�dJd@�=�PAS
:E?m¤�4
9Xz�?A@�:�9X6�J�h>��S
4M?*�D����£de

� f   �
¥����N�H¬�<>8
9X@�f1LYj;G
?A@Dha35:E@�=�?Dj   ?D4_o�_8
=�S>j|hy=�4>G�f$LKz�=Dzu¥�=��D9X6Aek�dJ_:E6E? V :#SM<Mo
<"L�@#6TU�L�@sGMJd4>= V 9;PxjR=DJ�LYSM6*L�U�G
9;:E6E@�9;[>SM6E?DGu=�<
<aj;9;PA=�6#9XLY4
:DeHpª?DP�8>4
9;PA=�j
@�?A<yL�@�6Ahw§$?A<>6Ae.L�Uq«�j;?DP`6E@�9;PA=�j�«�4MWY9R4M?A?A@�9;4MWMh"pª?DP�8
4
9;LY4�®�35:E@�=�?Dj�354
:E6#9¯o
6#S
6E?mL�U�p�?DP�8
4MLYjXL�W�J�h��D�����de

� f$LKB����N� �YLY4Of1LNBq?Dj;j�e°�d6E@�=�9;WY8�6EU�L�@#B{=�@�G]i#=Dz�=�<"?A@�:#9;:E6E?D4>P`?^6#8M@#LYS
WY8±P�8M?DP#cFo
<"LY9;4F6#9;4MWMea34 � LY4I��L�@#@�9;:ELY4.hF��9;P�cx��L�@�G
=�4wh�=�4
G���=�j;P`L V � 6Ecd9R4
:ELY4.h
?DG>9X6EL�@�:Ah�²$³�´�µ�¶a·�¸`¹*º»¶u¼1¸A½�¹¾ºR¹`¿�¸`¶>¿�À1ÁÃÂD¸#·D¿�Ä
Å�¹¾¿�¸`ÆT¹¾h�<>=�W�?D:k£�Ç�ÇK®d£�£�ÈMe
�D�����de{¤ � v�¨
8F6E6E<w¨ÊÉ�ÉNB�B1BmeËPA:AeËG
=�@#6 V LYSM6#8.e~?DG
SaÉ$i5LY4
8yÉN@#?D:E?D=�@�P�8aÉFe

� ��v�f�¢�Ì�ÌN�Í«�@�9;Ps��S
j|hwf$?D4M@#JHvw?AzdJ�h�Î$L�@ V =�4uf�SM6#P�8
9;4
:ELY4whw?A6k=�j|ex��9;4
?`o�W�@�=�9;4M?DG
V L�[>9;j;9X6�J�9;4�6#8
?m? V ?A@�=�j;G�:#Jd:E6E? V h��D��Ì�Ìde

� ¦ �1� ¢���ÌN��§�LYSMW�¦m9 V ?Dj V =�4.h{ÏTeËp�e � =NiE=�4.h$p�LNz�= � L�6#8.h1?A6�=�j|e�©�=�@#6#9;6#9XLY4
9;4MW
=�4>G�=�:#:�9XWY4 V ?D4F61L�U�G
9R:E6E@�9X[>S
6E?DG�L�[_i5?DP`6�=�<
<>jR9;PA=�6#9XLY4
:�9R4
P`L�@#<"L�@�=�6#9;4MW
L�[Mi5?DP`6T@#?A<>j;9RPA=�6#9XLY4u=�4
GbPA=�P�8
9R4MWMe�34�¼{½EÐD·�¸�¸#³�º�¶FÑ�¹�Ð5Ò�ÓmÔ{À�À�¼°Õ Ö�×�h
��S
4M?s�D����Ìde

� v   ��ÌN� �"eKv�9;=�4
W1=�4
GT¥�e   @�=�P�8>=_eF§�Jd4>= V 9;P�PAjR=�:#:�jXLY=�G>9;4MW�9;4�6#8
?.i#=Dz�=�z_9X@#6#S
=�j
V =�P�8
9;4
?�e�354Z¼{½EÐD·�¸�¸#³�º�¶FÑ�¹�Ð5Ò�¿�Ø_¸uÔ�Ð�¶DÒA¸A½E¸A¶a·�¸�Ð�¶�À1Á|ÂA¸�·D¿ÃÙ`À{½�º�¸`¶a¿�¸#³
Ú ¸#·AØ�¶aÐ�ÛXÐ#ÑYº|¸`¹�µ�¶a³�Ä
Å�¹`¿�¸`ÆT¹�ha<>=�W�?D:$£�ÜK®�È�ÈMh � <>@�9;j��D����Ìde

Ì



ÝËÞMßCà�áYâKã ä^å�ÞdæEç�è�é#éEêAçKë�ì
åqß{è�í
îsè�ï>ï.ë�è�ï
ð\ñCå{à1òYó
ô�åõälòYôXê�ö�è�÷#èDø�ètù>è�éEêDð
îsò�ù>ú;ôXêsè�û�êDïFæTé#üdéEæEêDî�å�ý5ï^ä^å�äZþí
ó
ô;ó�þè�í>éEêAçDëwêDð
ú;æEò�çDë�ÿ��������	��
���������
���������������������	����� ��!#"��%$�&'�(��)*)*���+&�ë-,>è�û�êDé/.�021�ö3.�0'4då51Dá�áYâFå

ÝËÞMí
ï>áYâKã ÞMí
ï7ä�ú76`ç#òYé#üdéEæEêDîxéAë.ýï�6�å982��:��<;=��)#$'� �?>@����A3$�!B�C��:�$ED��F���	$��tÿ��2�����HG
I ���F���	$��
ëJ1Dá�áYâFå{ì�èDø�èK1�åMLdå

Ý N�OQPSRT0F0�ãVUqð
ðMü#Nªç�íMü�êDï.ë_ßCêAç#æWO1ò�ù
ù"êDï.ëFß{è�ç#æXP�è�ï
ó
è�íMæEê�ë_êAæCè�ô|åQY�ò�ç#æ#è�ù>ôXê�é#í2,2Z
,"ò�ç#æ\[�ò�ç$æEç�è�ï>é%,>è�ç#êDïFæ$æ#ó
ç#êDè�ðHîsúXû�ç�è�æ#úXòYï7ú;ïs÷EèKø�è_ë]L�0F0F0_å�ÞMíMù>îsúXæEæEêDð
æEò<^�ä_L�0F0F0_å

á


