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� LON�PUJ"hfJXl|P T NWJXl T V9_�h j lON�JXNAx�LOVCQ ralON T NZrslCQ T NAP NAhwx�L T \wlOJdQ`VqN
JX\ T NWJXl T V�h
_�h j lON
\�V
QcJ�Px,\ p[S0j NtJUQc\wV����%Q � N T NtVCJ_�h j lONZP QcV�YsQ xWhAJXN)Qoe7h Vq\ T�p h j \ TT h T N^x,\�V�YsQcJUQc\�V*L�hwP \0xWx!l TXT NAY
YCl T QcVOu;JXLON�N10qNAx,lOJdQc\wV�\fe h T \wlOJdQcVON � � V|PUJXNZhwY;\fe l�P5Q`Vqu�P S NAx{Q h j T NWJMl T V _wh j lONAP�JM\�QcV�YsQ xWhAJXN
JXLqN%\0xWx!l TXT NWV�x,N�\fe h T h T N)x!\wV�YsQcJdQ`\�V�}�\ T QcV?x!\wV ��lOV|x,JUQc\wV � Q`JML�}Oh�PUL�h T NAY�_wh T Q hf. j N^Q P�l�PdNAY
hwP�h PUJ"hfJXl|P � hfu � z NWJXJdQ`Vqu?h � hAu QcV�YaQRxthfJXNZP�h T h T N�x,\wV|YsQcJUQc\wV(L�hwP�\0xWx,l TMT NAY � � LqN _�h j lON
PUJ"hW/OP�QcV
JMLON � hfu hwP j \wVOu hwP Q`JQ P Vq\wJ\A_aN T � T QcJXJXNtV��

� LONAPdN
J � \(JXNAx�LOVCQ ralONAP L�hW_aN?VO\�JUQ x,NAhA. j N(Y T h �.�h�x{�qP � � \wJML�JMNAx{LqVCQ rslONZP T NAralCQ T N h

SCT \wu T h p�p N T JM\ p hA�aN^N10 S0j Q x{QcJ)JMNAPUJ"PDC JXNZPUJUQcVOu?JMLON T NWJMl T V�_wh j lON e T \ p h T \wlqJUQcVON;\ T h
PUJ"hfJMl�P � hAu � � LONAPdN JXNAPdJ�P�h T N j \0xWhfJMNAY9JXL T \wlOu�LO\wlqJ;JXLON SCT \�u T h p } �LCQ x{L T NAYCl�x!N T NAhwY �
hf.0Q j QcJd/?hfV|Y p hZQcV0J�hWQ`V|hf.CQ j QcJU/ } p hf�aQcVOu QcJ�YsQFE?x,l j J�JX\ PUNWN%Qoe h j j JMLON�VONAx,NAPMPXh T /�N TXT \ T xthwPUNZP
h T N�x,\A_aN T NAY }OhfV|Y QcV�x,\�VC_aNWV0Q`NtVCJJM\;l�PUN hwP�h T \wlqJUQcVON�xWhAVkNtV�x,\wlqVCJMN T�p hAVC/ YsQ �HN T NWV0JN T �
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SCT \wu T h p�p QcVOu PUJd/ j NAP!} j Q`�aN�PdlO.OJd/ S Q`Vqu hAV�Y
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_�h j lqNAP QcV�YCN S NWV|YCNWV0J%\Ae JMLON�x,\ p�S lOJ"hfJdQ`\�V�� � J.�NAx,\ p NZP
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hfV0QRP p �(~%ViNWV�x,\�lOVCJMN T QcVOu h T h T N x,\wV�YaQ`JdQc\wV�}�h
P5Q`u�V�h j Q P u�NWVON T hfJXNZYH} �LCQ x�L xWhAl�PUNAP;hAV
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x,l TMT NWV|x,/ T NZrslCQ T NAP)h p \ T N;x!\ p�SCj N10 I.-�� v JXL|hfV(h�PUNAralONWV0JUQ h j NWV0_sQ T \wV p NWV0J � � hwYC\ S J
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VO\;Q p[SCj Q x{QcJ Q p[S0j Q x{QcJ
JML T NAh�Y N10qNAx,lOJdQc\wV�PUJ"hfJXN p lOJMl�h j N10�x j l|PbQc\wV p lOJXl�h j N10|x j l�PbQc\wV
VO\ VO\ �^x j hwPMP � \w.��NAx!J + p \�VCQcJX\ T
VO\ /aNAP /;x,\ T \wlqJUQcVON 3 x,\ T \wlOJdQ`VqN � p \wV0Q`JM\ T
/aNZP VO\ 2 � � I � I � � I �
/aNZP /aNAP � � � I � M;J�hwPd�

execution state
of caller routine

execution state
of coroutine

execution state
of caller routine

execution state
of coroutine

resume in
entry routine

suspend in
coroutinecoroutine

thread
binding

thread
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\fe�JMLON?x,\ T \�lOJUQcVONAP�� � Q`u�l T N(� �`� PdLO\���P�JMLON?x�L�hfVOu�N[\Ae�N10qNAx,lOJdQ`\�V�>WJML T NZhwY9.CQcV�YsQcVOu(h�P;h
T NZPUl j J \Ae�xWh joj QcVOu(JXLON?x!\ T \�lOJUQcVON?\ S N T hfJdQc\wV�P � � 
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PU\�l T x!N%\ T hfVq\wJXLqN T N10ONZx,lOJUQc\�V[.OlqJPUNZx,JUQc\wV + � � PdLO\���P�JXL|hfJ7JXLCQ P'QRP7_aN T /�lOV�YCNZPbQ T hA. j N � � \ T
JXLqN p \ p NWV0JW} � hwPMPUl p N;JXL|hfJ)JMLON�PU\�l T x,N T hZQ PUNZP JMLON Nt_aNWVCJ�hAV�Y*JXLON^e hfl j JUQcVOu�N10qNAx,lOJdQ`\�V
SCT \ S hAuahfJMNAP)hAV�YkL�hAV�Y j NAPJXLON^NW_aNtVCJ �

�Q�	� � ��� � � � 	 � 	 ��� �t	 �	 � �M� � ��	 �o� 	�� � �
� � � �

� \wLqV �%\a\0Y0NWVO\wlquwL � T \wJXNJMLONPdN p Q`V|h jqS h S N T \�V;N10|x,N S JdQ`\�V L�hAV�Y j QcVOuL�4M � � � V JML�hfJ S h S N T }
LON PUlOu�uwNAPdJXNAY9JML�hfJ �LCQ j N QcJ�Q P S \ PXP5Q`. j N�JX\�.CQcV�Y � \ T hfJMJ�hwx�L � hkL�hAV�Y j N T JM\kQcV�YsQc_aQ YCl�h j
N10 SCT NZPXPbQc\�V�P%hAV�Y
PdJ�hAJXN p NWV0J�P,}aQcJ Q P\femJXNtV p \ T N�YCNAPbQ T hf. j N;JX\;.0Q`V|Y*h L�hfV�Y j N T JM\ h;. j \0x{�
JX\(Q p�SCT \f_aN SCT \�u T h p�p hA.CQ j QcJd/ � � L0QRP?YCNZPbQcuwV L�hwP�. NtNWV hwYC\ S JXNZY>Q`V p hfV0/ j hAVOuwl�hAuwNAP
QcV�x j l�YsQcVOuiI)YOh0}�y � hfV�Y y  H] � � VihwYOYsQcJdQ`\�V�}h?L�hfV�Y j N T xWhAV9L�hfV|Y j N p l j JdQ SCj N NW_aNWV0J�P
hfV|Y p l j JUQ SCj N)L�hAV�Y j N T P xWhAV .�N%.�\wlqV�Y[JX\�\wVON�. j \0x�� � z /0V0J�hwx!JUQ xWh joj /a}0JXLON�PUNWJ7\Ae L�hfV�Y j N T P
.�\wlOV|Y JX\�h S h T JUQ x,l j h T . j \0x{�)Q P�JMLON � +-7 �69 3 1 � 9 +-. ' 3�} hfV�Y�h . j \0x�� � QcJXL;L�hAV�Y j N T P�.�NAx,\ p NZP
h A-. +-1 �63���� 9

� �
��� I�. j \0x{� � QcJML VO\ L�hfV|Y j N T x j hfl�PdN Q PkhAV�. 70A-. +-1 �63���� 9 � � ��� I%V

hf.qVO\ T"p h j NW_aNWV0J�xWhfV9.�N SCT \ S hfu hfJMNAY Q`V0JX\ hfV0/*. j \0x{� } �L0QRx�L p NAhAV�P)JXL�hAJ JMLON IH- � v
hfJMJXN p�S J"P JM\ n V|Y h�L�hAV�Y j N T .�\�lOV�Y�JX\iJXL�hAJ[. j \0x���JM\ L�hAV�Y j N*JXLqN
NW_aNWV0J � � e�PUl|x{L h
L�hAV�Y j N T QRP em\wlqV�YH} x,\wV0J T \ j ��\�� QRP T \wlqJXNAY JX\�JXL|hfJL�hAV�Y j N T � � e JXLqN�Nt_aNWVCJ'Q P SCT \ S hAuahAJXNAY
QcVCJM\ hAV lOVOu�l�h T YCNAY�. j \0x��H})\ T h9uwl|h T Y0NAY�. j \0x�� � QcJXLq\wlOJ(h9L�hAV�Y j N T em\ T JMLON Nt_aNWVCJt}
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JXLqN;NW_aNWV0J Q P SCT \ S hfu hfJMNAY�QcVCJM\?JXLON�x T NAhfJM\ T \fe JXLON�x!l TXT NWVCJ�. j \0x��*lOVCJdQ j h�. j \0x{� � QcJXL h
L�hAV�Y j N T em\ T JXLqN�Nt_aNWVCJ7Q P em\�lOV�Y \ T h joj . j \0x��OP�h T N�NL0OL�hAl�PUJMNAY � � LON SCT \ S hAuahAJUQc\wViPUNAh T x�L
p NAx{L|hfVCQ P p Y0NWJXN T"p QcVONZP JXLON�\ T YCN T QcV �LCQ x�L L�hfV|Y j N T x j hfl�PdNAP�.�\wlqV�Y JX\�YsQ � N T NWV0J7. j \0x{�qP
h T N�PUNAh T x�LONAY �

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

� T N ��hAV�Y ��\�lOuwL Q YCNtVCJdQ em/?em\wl T hA.OVO\ T"p h j NW_aNWV0J%L�hAV�Y j QcVOu p \0YCN j P%Q`ViJXLON,Q T^S h S N T �4I � �
JXLqNkVq\wV � j \0xWh j J T hAV�PbemN T QcV��
	��� � �$K4�5}7JXLON T NtJ T /aQcVOu p \0YCN j Q`V�JXLON j hfVquwl�hAuwN -'Q �HN j �o�$MA�5}
hfV|Y�JMLON[JMN T�p QcV�hfJdQcVOu*hAV�Y T NZPUl p�S JUQc\�V p \0YCN j P em\�lOV�Y�QcV ��\a\0YCNWVO\�lOuwL � P ��\ T �"�4M�� � I%V
I.-�� v xthfV S0T \A_sQ YCN p \ T N;JXL�hAV*\wVON;\Ae7JXLqN p \0YCN j P!} em\ T N10�h p[S0j N }HJXLON I.-�� v QcV -J0 �
x,N S JUQc\wV�h j y � �B� �

� ��� � �)� �;�� "$�7���� > 9;�

�
	��� Q P \wVqN)\fe h�P p h joj VCl p . N T \Ae j hfVOu�l�hfu�NAP JML�hfJ PUl SqS \ T J"P VO\wV � j \0xWh j J T hfV�P5emN T h p \�VOu
YC/0V�h p Q x . j \0x{�qP'JXL T \wlOu�L[JMLON l|PUN\fe j hf.�N j _�h T Q hf. j NAP�� I j hf.�N j _wh T Q hf. j N�Q`V��
	�����x,\�VCJ"hZQcV�P
.�\wJML h S \AQ`V0J7\fe-J T hAV�PbemN T hfV�Y;h S \fQcV0JXN T JX\�hfV�h�x,JUQc_�hfJdQ`\�V T NZx,\ T Y \fe-h). j \0x{��\wV�JXLON PUJ�h�x{�
x,\�VCJ"hZQcVCQcVOu;JXLqNJ T hAV�PbemN T S \AQ`V0J � � LON T N,em\ T Na}ah j hf.�N j _�h T QRhA. j N)QRP'VO\�Jh^PUJ"hfJdQRx\w.��NZx,J � � LON
VO\�V � j \0xWh j J T hfV�P5emN T QcV��
	���?YsQ T NZx,J�P JMLON�x,\wV0J T \ j ��\�� JX\(JXLON j hA. N j _�h T Q hf. j N(P S NAx�Q n NAY
QcV*JXLON ���� PdJ�hfJMN p NWVCJ ��I x,\�V�PUNAralONWV|x,N^\fe�JXLON�J T hfV�P5emN T Q P%JML�hfJ�. j \0x{�qP)hwx!JUQc_�hfJXNZY*hZemJXN T
JXLqN \wVqN � QcJXL*JMLON j hf.�N j _wh T Q hf. j N h T N;YCNZPUJ T \A/aNAY � � LON^emlOV�x,JdQc\wV�P 
�� ��� ��� hfV|Y 
�� � �� ���
QcV*I � z � y JM\wu�NWJXLON T em\ T�p h[P5Q p[SCj Q n NAY
Vq\wV � j \0xWh j J T hAV�PbemN T e hwx�Q j QcJd/ �)y�h joj QcVOu 
�� �� ���;Q P
PbQ p Q j h T JX\ PUNWJMJUQcVOu
l S h j hA.�N j _�h T Q hf. j N�hfV�YixWh joj QcVOu 
�� � �� ��� S N T em\ T�p P JMLON�VO\wV � j \0xWh j
J T hfV�P5emN T �

I%V I.-�� v xWhfV .�N(x,\�V�PUJ T l�x!JXNAY � QcJXL h(VO\wV � j \0xWh j J T hfV�P5emN T?p NAx{L|hfVCQ P p ��g LqNWV
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hfV hf.qVO\ T"p h j Nt_aNWVCJ;Q P T hZQ PdNAYH}%JMLON(x,l TMT NWV0J \ S N T hfJdQc\wV�Q P?PUl�P S NWV�YCNAY hfV|Y�h9L�hAV�Y j N T
Q P?hwx,JdQ`_�hAJXNAY � I�VO\�V � j \0xth j J T hfV�P5emN T QcV h9L�hAV�Y j N T xWhfV-}%.OlOJ?VO\�J�h j �hW/qP,}^xWhAl�PUN*JMLON
PUl|P S NWV�YCNZY \ S N T hAJUQc\wV�JX\;JXN T�p Q`V|hfJXN }OhfV|Y LqNWV�x,Na} SCT NW_aNWV0J T NAPdl p[S JUQc\wV�� � LqN S0T \w. j N p Q P
JXL|hfJ�h VO\wV � j \0xWh j J T hfV�P5emN T xWhfV(. T hAV�x�L JM\
h jcp \ PUJ�hfV0/ �LqN T N p hA�sQcVOu?JMLON�x,\wV0J T \ j ��\��
YsQFE x,l j JJX\ em\ j j \�� � � LCQ P j hwx���\fe YsQ PXx{Q SCj QcVON p hf�aNZP�JXLqN SCT \�u T h p j NAPMP p hWQ`V0J�hWQcV�hf. j N hfV�Y

p \ T N�N TMT \ T � S0T \wVqN � � Y0\
VO\�J�.�N j QcNW_aN�JXLCQ P)QRP�h
YCNZPbQ T hA. j N p \0Y0N j }'hfV|Y LONWV�x!Na}HQ`J^Q P�VO\�J
x,\�V�PbQ YCN T NAY eml T JXLqN T �

� 9;�78�#)��'"$#)� �=8 � ��9 �

� V�JMLON
JMN T�p QcV�hfJdQ`Vqu p \0YCN j }�x,\�VCJ T \ j ��\�� x,\wV0JUQcV0lONAP�hwP Qoe�JXLqNkQcV�x,\ p[SCj NWJMN*\ S N T hfJUQc\�V
QcV�JMLON?uwl�h T YCNAY . j \0x{� JMN T�p QcV�hfJMNAY � Q`JMLO\wlqJ NWV�x,\�lOV0JXN T Q`Vqu*JXLON�hf.qVO\ T"p h j NW_aNtVCJ hZemJXN T
N10qNAx,lOJdQcVOu[JMLON;L�hAV�Y j N T � � LqN L�hAV�Y j N T }�LONtV�x,Na}�xWhAV(hwx,J hwP)hAV(h j JXN T V�hfJdQc_aN;\ S N T hAJUQc\wVi\fe
QcJ�P%u�l�h T YCNAY?. j \0x{� � � LON�N10�x!N S JUQc\�V
L�hAV�Y j QcVOu p NAx�L�hAVCQ P p QcV(I)YOh0}Hy � hfV�Y v \0YCl j h � /
hwY0\ S J"P JMLCQ P p \0Y0N j �

� 9;"$��" #)� � 8
� ��9 �

� V�PUJMNAhwY^\fe�JMN T�p QcV�hfJdQcVOu^JXLON'QcV�x,\ p[SCj NWJMN\ S N T hfJUQc\�V�}aJXLON T NWJ T /aQ`Vqu p \0YCN j0T NWJ T QcNAPHQcJ � ��\ � �
NW_aN T }fJMLON T N p l�PdJ'.�N�h)x j NAh T PUJ�h T JdQ`Vqu S \fQcV0J�\Ae JXLON\ S N T hfJdQc\wV;Q`V�\ T YCN T JM\ T NZPUJ�h T J QcJ � � LON
.�NWufQcVOV0Q`Vqu
\fe�JMLON;uwl�h T YCNZY
. j \0x{�
Q P%l�Pdl�h joj /(J�hf�aNtV*hwP)JMLON;PdJ�h T JUQcVOu S \AQcVCJ�hfV|Y
JXLON T N�Q P
L�h T Y j /?hAVC/ \�JXLON T PUNWV�P5Qc. j N x�LO\AQRx!N � � LON^L�hfV|Y j N T Q PPUl SOS \ PUNAY?JX\ T N p \A_aN�JXLON^hA.OVO\ T�p h j
x,\�V�YsQcJUQc\wV(Pd\[JML�hfJ�JXLqN�\ S N T hAJUQc\wV(xWhAV�x,\ p�SCj NWJXN�YCl T QcVOu T NWJ T / �
��NWL�hfV0Q.� �$�'PdLO\���P)JXL�hAJ)JXLON T NWJ T /aQcVOu p \0YCN j xWhfV*.�N�Q p�SCj N p NWVCJMNAY � QcJML9hAV*N10CQ PdJUQcVOu

j \a\ S x,\wV|PUJ T l�x,J"P em\�lOV�YkQcV p hAVC/ PUJ T l�x,JMl T h j'SCT \wu T h p�p Q`Vqu j hAVOuwl�hAuwNAP!} hfV�Y
LONtV�x,Na}O\�VON
xWhAV PXhW/ I�YOhC}y � hfV�Y v \0YCl j h � / h j PU\ S0T \A_sQ YCN?JMLON T NWJ T /aQ`Vqu p \0YCN j QcV h�YOYsQcJUQc\�V�JM\
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� Q`u�l T N + �`� � z lO.qJ j N;YsQ � N T NWV�x,NAP .�NWJ ��NWNWV J � \ PbQ p�SCj N T NWJ T /sQcVOu;L�hAV�Y j N T P

JXLqN JMN T�p QcV�hfJdQ`Vqu p \0YCN j � I j JXN T V�hfJdQc_aN j /a} T NWJ T /sQcVOu xWhfV .�N9PdNWNWV hwPkJMN T�p QcV�hfJdQcVOu�JMLON
PUl|P S NWV�YCNZYk\ S N T hfJdQ`\�V
em\ joj \�� NAY?.C/?h ��l p�S JX\ T NZPUJ�h T J�JXLON^\ S N T hfJdQc\wV��

� T N � hAV�Y �%\�lOuwLix,\ p[p NWV0J%JML�hfJ)JMLON T NtJ T /aQcVOu p \0YCN j Q P)VON,QcJMLON T � Q YCN j /�l�PUNAY*VO\ T
lOV�Y0N T PdJX\a\0Y"�4I �^hAV�Y n uwl T N + �c� PdlOuwu�NAPUJ"P �L0/ � � LON9Pd/CV0J�h$0�Q P?hfV N10qJXNWV�P5Qc\wV \fe y �
�LON T N^JXLON�. j \0x{� SCT N n 0qNAY .C/ JMLON �aNt/ ��\ T Y � �2P;Q P%JXLqN�u�l�h T YCNAY
. j \0x�� � Q`JML
JMLONRQ � � Q)S

x j hfl|PUN T N SCT NZPUNWV0JUQcVOu�JXLON�L�hfV|Y j N T x j hAl�PUN ��I%.OVq\ T�p h j NW_aNtVCJ^h T u�l p NtVCJ^.CQcV�YsQcVOu*Q P j Qc�aN
v  S hAJXJXN T V p hfJ"x{LCQcVOu � � LqN T NQ P \wV j / \�VON)L�hAV�Y j N T QcV JXLqN)L�hfV|Y j N T x j hfl�PdN)Q`V JXLON)uAQc_aNWV
N10|h p�SCj N � � LON �	� � �"P;PdJ�hfJMN p NWVCJ7JMN T�p QcV�hfJMNAP�JMLON)L�hAV�Y j N T hfV|Y YsQ T NAx!J�P�JMLON^x,\�VCJ T \ j ��\��
JX\^JMLON%.�NWuAQcVOVCQcVOu�\fe�JMLON�uwl�h T YCNAY�. j \0x{� � � V;JXLON n uwl T Na} T NW_aN T PbQcVOu^JXLqN�PUNAx,\�V�Y hAV�Y JMLCQ T Y

j QcVON?\feUTBV ufQc_aNAPWTYX?hAV�Y9_sQ x,N�_aN T PXh �
~�.0_sQc\�l�P j /9JMLON J � \ emlOV�x!JUQc\wV�P;h T N?YaQ � N T NWV0J � � V
NAPMPUNWV�x!Na} p QRP SCj hwx{QcVOu;JMLON�. NtufQcVOVCQcVOu�\fe-JXLON�uwl�h T YCNZY . j \0x�� Q P j Qc�aN p Q P SCj hwx{QcVOu;JMLON%.�NWuAQcV �
VCQcVOu^\fe h j \a\ S . \0Y0/ � �)\�� NW_aN T }WJXLqN N TMT \ T Q`V0_a\ j _aQcVOu^JXLON�uwl�h T YCNAY . j \0x���Q P p \ T NYsQFE x,l j J
JX\(YaQRPMx,\A_aN T .�NAxthfl�PdN JXLON x,\wV0J T \ j �|\ ��QcVC_a\ j _sQcVOu(hA.OVO\ T"p h j NW_aNWV0JW} hfV�Y NZP S NAx{Q h joj /9QcJ�P

SCT \ S hAuahfJdQc\wV�}'Q P p \ T N YsQFE x,l j J JM\
J T hwx,N � � VihwYOYaQ`JdQc\wV�} �LONWV p l j JUQ SCj N L�hAV�Y j N T P N10CQ PdJ
QcV JMLON L|hfV�Y j N T x j hAl�PUN�l�PbQcVOu?JMLON T NWJ T /aQcVOu p \0YCN j }�JXLONAPdN;L�hfV|Y j N T P p l�PdJ%l�PdN;JXLON�PMh p N
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T NZPUJ�h T J S \fQcV0JW} �L0QRx�L p hW/ p hA�aN JXLqN T NWJ T /sQcVOu p \0YCN j�p \ T N�YsQFE?x,l j J;JM\ l|PUN[QcV Pd\ p N
xWh�PUNAP��

-'Q � N j Q P SCT \w.�hA. j / JXLqN nOT PdJ j hfVquwl�hAuwN JM\;N p�S L�hwP5Q��WN)JXLqN)l�PUN�\fe JXLqN T NWJ T /aQcVOu p \0Y0N j �
�)\�� Nt_aN T }�-'Q � N j \wV j /�h j j \���PL�hfV�Y j N T PJX\;.�N).�\wlOV|YkJX\�h S0T \0x,NAY0l T N).�\0YC/ } �LCQ x�L p l�PdJ
eml jonOjoj h�x,\wV0J T hwx,J � $ h T Q hf. j N YCNZx j h T hAJUQc\wV QcV JMLON S0T \0x,NAY0l T N p hW/>QcV0_a\ j _aN9Pd\ p N QcVCQ �
JUQ h j Q��AhAJUQc\wV hfV�Y
JMLON�QcVCQcJUQ h j Q��AhAJUQ \wV9Q P%VO\wJQ p[S0j Q x{QcJ j / T N �bYC\wVON QcV*JMLON;xWh�PUN�\fe T NWJ T / � � LON
h T uwl p NWV0J em\ T PUl�x�L�h)YCNAP5QcuwV;QRP JXL�hAJ�JMLON S0T NAx,\�V�YsQcJUQc\�V \fe JXLqN�x,\wV0J T hwx,J p l�PUJ . N�PMhfJdQRP n NAY
.�N,em\ T N JMLON SCT \0x,NAYCl T N .�\0YC/ PUJ"h T J"P%N10qNAx,lOJdQc\wV�� z hAJUQ Pbem/aQcVOu?JXLON S \ PUJ"x,\wV�YaQ`JdQc\wV9.�NAx,\ p NZP
JXLqN T NZP S \wV�P5Qc.CQ j QcJd/�\fe JXLON SCT \0x!NAYCl T NhfV|Y T N �mQcVCQcJUQ h j Q��,QcV�u;PULq\wl j Y;L�hW_aN VO\�N � NAx,J"P�QcV;JXN T"p P
\fe N j Q p QcV�hAJUQcVOu*JXLqN�hf.OVO\ T�p h j x,\�V�YsQcJUQc\wV C _aQc\ j hfJdQcVOu*JXLON�x!\wV0J T h�x,J)\AeJXLqN SCT \0x,NZYCl T N �
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Stack growth

GBa UGa

UGcUGbUGaGBa

H1a H2b

2. handler found 1. throwing AE2

H1a

4. signaling AE1

H2b H1a

GBb

H1a
handler

5. invoking

H2b
handler

3. invoking

handler stack frame

block stack frame

invocation

raising

binding between handler
and guarded block
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Key
S: the source
P: execution that propagates the event
F: the faulting execution

S==F S<>F S==F S<>F

S==P S<>P

(rejected)

event
abnormal

synchronous

P==F P<>F

event
abnormal

asynchronous
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