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^@dfyzy7qfpcj�{zY|pcY9}(VzY.p(}(VzY�~����:�s�:��\�wEYbyhjcYbX��zpnYZ[b�f���|\�[b�ZyRds��Yba

�i���b�.�T�z�f�f� U"VRYZdf��X�qs��jnVzY������ZyzpnqsrmY9}Lj���a]jnq
Y9dfacY�jnVzYZjnd�a ��qf�xyzpnqf��pndfX�XZ��~z�
{z��a jcpn���RehjcY9{
dfyzyz¡���}bdTjn��q�~Ra¢eGa ��~z�|£�d¥¤TdR¦¨§©Y"yzpnqT¤E��{zYxd�a VGdspnYb{Eª«XZY.XZqfpnl5yGdsp(ds¡�¡�Yb¡�yzpnqf��pndfXZX���~z�@XZqh{hYb¡¬sy7q�anac���z¡�l
��~R}.¡�eR{z��~z�,d�{z{h��jc��qf~Rdf¡7��~h�®q�pcX,dTjn��q�~Ra"ds�7qfehj�q��hrmYb}j"¡�qh}.dsjc��qf~Rab¯h°xY]�fYb~zY.p(dTjnY]{z��a jcpn���RehjcY9{iyzpnqf��pndfX,a
�®pnqfX±yRdsp(ds¡�¡�Yb¡²yzpnqf�fp(dsX,av�ElieRac��~z�ZjcVzY|eGa Ybpb³ a"qf�hrmY9}Lj@¡�qh}.dTjn��q�~�acy7Yb}��´G}bdTjc��qf~Ga.¬Rdf~R{��El
dsezjcqfX,dsjc�µ}
jnpndf~Ra �®qfpnXZdsjc��qf~¶qs�$eGa Ybp ª·{hY´G~zYb{�}.¡�d�acacYbab¦�§©pn��jc��~z�¸d¸{h��a jcpn���zehjcY9{¹dsyRyz¡��µ}.dsjc��qf~��µa
dºjcVzpnY.Y.ª«a jcYby
yRpcqh}Y9acab»¨��~�jnVzY"´Rp(amj1a jcYby¨¬sjnVzY"yzpcq��fp(dsXZXZY.p�°�pc��jcY9a�Vz�µaCdsyzyz¡��µ}.dTjn��q�~�d�a�d]acVRdfpcY9{Eª=XZYbX�q�pcl�yRdfpndf¡�¡�Y.¡
yRpcq��fp(dsX¼¬R�El�{hY´G~z��~R��jcVRY�}q�XZyGq�~zY.~:jna5qs�CjnVzY�yzpcq��fp(dsX¼¯R��~�jnVzY�acYb}.qf~R{?amjnY.y¨¬7jcVRY�yzpnqf��pndfX�XZYbp
{zY´R~zY9a5jcVzY,}q�XZyGq�~zY.~:j�¡�qh}.dsjc��qf~Ra5qf~½{h�µamjn��~R}j|Vzq�a jnab¯¨��~?jnVzY�jnVz��pn{½amjnY.y¨¬NjnVzY�������yzpcYbyzpnqE}.Ybana q�p
jnpndf~Ra �®qfpnXZa�jnVzY?acVRdspnYb{Eª«XZY.XZqfpnl¾yRdsp(ds¡�¡�Y.¡�yzpnqf��pndfX¿��~:jcqºdº{h�µa jcpn���zezjcYb{hª=XZY.XZq�pclÀyRpcq��fp(dsX¼¦¶Á·~
jnVz�µaZyRdsy7Y.p9¬�°vY
yRpcY9a Yb~�j�df~ÂYgEjnY.~Rac��q�~Âjnq¾qfezp,}q�XZyzehjc��~z�½�®p(dsXZY.°vqfpn�¾��~Ãqfp({hY.p�jcqº}.pcY9dTjcY¼ds~G{
d�}Ljn��¤TdTjnY�jnd�a �haxdTj�pnez~:jc��XZYf¯:jcVz�µa1Y.gEjcY.~Ga ��qf~�df¡�¡�qT°@aCjnVzYk��~:jcpnqE{zeR}Ljn��q�~,qs�²¡�q:df{Z�Rdf¡�df~R}��~z�$a jcp(dTjnY.�f��Yba
��~½jcVzY��®pndfX�Yb°xq�pc���El�j(ds�E��~z����~:jnq�df}.}.qfez~:j|pnez~:jc��X�Y,��~h�®q�pcX,dTjn��q�~Ra���~©jnVzYi}.qfXZyGq�~zY.~:j$¡�qh}.dTjn��q�~
{zYban}pn��yhjn��q�~Rab¦�U"Vz�µa1Y.gEjcY.~Ga ��qf~ZVRd�a1�7Y.Y.~,��~:jcYb�fp(dTjcY9{���~,jnVzY@yRdfpndf¡�¡�Y.¡Gds~R{,{h�µa jcpn���zezjcYb{��®p(dsXZYb°xq�pc�hab¬
°���jcVRqfehjkdf~:liX�qh{h��´G}bdTjc��qf~���~
jnVzY����f�CyRpcYbyzpcqh}.Ybana q�pb¦
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j(dfac�ha
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�� ����� � � � ³ q��hrmYb}jc����{zeºyzpcqfrmYj����f��Y9amj�{zYia ��XZyz¡�� ´RYbp$¡µd�yzpnqf�fp(dsXZX,dTjn��q�~©{²³ dsyRyz¡��µ}.dsjc��qf~Ra
{z��a jcpn���Rez`.Y9a1Y.~�£:d¥¤Tdz¦ � Y@XZqh{hW.¡�Yk{hY5yzpnqf�fp(dsXZX,dTjn��q�~�Y9amj�eR~�XZqE{zW.¡�Y@yRdsp(ds¡�¡�W.¡�Y@}Y.~:jnpndf¡��µa `�¬�d¥¤�Yb}v¡�d
y7q�anac���z��¡�� jn`]{hY�{hq�~z~zY.p�{hY9av��~R{z��}bdTjc��qf~Gaxy7qfeRpv¡�Y]yz¡�d�}YbX�Yb~:j"{hY9avqf�hrmY.jna]¯hez~iyRpcq��fp(dsXZXZY@yRdsp(ds¡�¡�W.¡�Y
Y9amj�jcp(ds~Ra �®qfpnXZ`CY.~$eR~$yzpnqf�fp(dsXZXZY1{h�µamjnpc���zez`��@yRdfp jn��p�{hYba�a y7`b}.� ´G}bdTjn��q�~Ra¢{hYxyz¡µdf}YbXZY.~:j�{hY9a¨q��hrmYj(a.¬
Y.jvyGdspxjcp(ds~Ra �®qfpnX,dTjc��qf~�dfehjcq�X,dTjc���:ezY5{zY]}.¡�d�acacYbax{h`´R~R��Y9axyGdspv¡�Y]yzpnqf�fp(dsXZXZY.eRpb¦ � ³ `b}pn��jcezpnY5{²³ ez~zY
dfyzyz¡���}bdTjn��q�~
{h�µamjnpc���zez`bY|a Y5�æds��j�Y.~
jcpnqf�µax`.jndfyGY9a�»�{Rds~Ra"¡µd�yRpcYbX���W.pnY]`jndfyGY�¬h¡�Y�yzpnqf��pndfXZX�Ybezp�`9}pn� j
acqf~¶dsyRyz¡��µ}.dsjc��qf~�}q�XZX�Y¼ez~�yRpcq��fp(dsXZXZY
yRdfpndf¡�¡�W.¡�Y¼}Y.~:jnpndf¡��µa `�¬xYb~�{h`´R~R��anacdf~:jZ¡�Ybai}qfXZy7q�ands~:jna
{zY
acqf~ÀdsyRyz¡��µ}.dsjc��qf~�¯v{zds~Ra�¡�d©{hY.ezgE��W.XZY�`.jndfyGY�¬C¡�Y
yzpcq��fp(dsXZXZY.ezp�{h`´R~R� j�¡�Y
yz¡�d�}YbX�Yb~:j�{hY
}.Yba
}.qfXZy7q�ands~:jna
a ezp�¡�Yba¼{h���7`bpcYb~�jnYba
X,df}(Vz��~zYba©¯${zdf~Rai¡µdºjnpcq���ac��W.XZY?`.jndsy7Yf¬5¡�Y½yzpn`.yzpnqh}Y9acacY.ezp������
jnpndf~Ra �®qfpnX�Y�¡�Y�yzpnqf��pndfXZX�Y¼yRdfpndf¡�¡�W.¡�Y�}Yb~:jcp(ds¡���ac`�Y.~¹yRpcq��fp(dsXZXZY¼{z��a jcpn���Rez`f¦��]ds~Ra
}Y.j�dspcjc�µ}¡�Yf¬
~RqfeRa�yzpn`bacY.~:jcq�~Ra¢eR~zYxY.gEjcY.~Ga ��qf~�{zYx~zqfjcpnY1�®p(dsXZY.°vqfpn�]yGq�ezp�¡µdk}.pc`9dTjn��q�~$Yj�¡³ df}jc��¤TdTjc��qf~�{hY�j��f}(VzY9a��
¡=³ Ygh`b}.ehjc��qf~¼¯E}YjcjcY�Y.g:jnY.~Rac��qf~ZyGYbpcXZY.j1¡³ ��~:jnpcqh{heR}jc��qf~,{hYka jcp(dTjn`.����Y9aC{²³ `��:ez��¡����zpndf�fY�{hY@}(VRdfpc��Yv{Rds~Ra
¡�Y"�®p(dsXZY.°vqfpn�|Y.~Z��~�jnpcqh{heR��ands~:j1{hYba1��~h�®q�pcX,dsjc��qf~RaC{hlE~RdfXZ� �:ezY9a1{zds~GaC¡�d�{hY9ac}.pc��yhjn��q�~Z{ze�yR¡�d�}Y.XZYb~�j
{zYba�qf�zrmYjnab¦�txYj jnYZYgEjcYb~Ra ��qf~¾d�`jn`���~:jc`b�fpn`.YZ{zds~Ra�¡�Yba5�®p(dsXZY.°vqfpn�hakyGdsp(ds¡�¡�Wb¡�Y�Yj${h�µamjnpc���zez`�¬�ands~Ra
XZqh{h��´G}.dsjc��qf~¼{he¼yzpn`.yzpnqh}YbanacY.ezp�������¦
!#É �9� Ç ��" � � £�d¥¤Tdz¬:�®p(dsXZY.°vqfpn�N¬Eyzpcq��fp(dsXZX,dTjn��q�~�yRdsp(ds¡�¡�W.¡�Yf¬h{h�µamjnpc���zehjn��q�~¨¬z}pn`bdsjc��qf~
{zl:~GdsXZ� �:ezY
{zY5j��f}(VzY9a
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q�ezp|}q�X�yRehjc��~z���®pndfXZY.°vqfpn����~½qfp({hY.p]jcq¼}pnYbdsjcY,ds~G{?df}jc��¤TdTjcY�j(dfac�Ea�dsj�pnez~:jc��XZYf¯¢jcVz�µa�YgEjcYb~Rac��q�~
df¡�¡�qT°@a�jnVzYk��~:jcpnqE{zeR}Ljn��q�~,qs�²¡�q:df{Z�Rdf¡�df~R}��~z�$a jcp(dTjnY.�f��Yba1��~,jnVzY@�®p(dsXZYb°xq�pc�$�El�jndf�:��~z�$��~:jcq�d�}.}.qfez~hª
jZpnez~:jc��X�Y���~h�®qfpnX,dTjc��qf~Ga���~ÂjnVzY¼}qfXZy7qf~zYb~:j�¡�qh}.dTjn��q�~Â{hY9ac}.pc��yhjc��qf~Ga.¦ºÁ·~Ãa Y9}Ljc��qf~��h¬C°vY
����¤�Y
df~
qT¤�Y.pn¤E��Yb°�qs��jcVzY����f�1Y.~E¤E��pnqf~zXZYb~�j9¦CU"VzY|YgEjcYb~Rac��q�~i�®q�p@{hlE~RdsXZ�µ}]}.pcY9dTjn��q�~
qf�¢jnd�a �ha"�µa�yzpnYbacY.~:jcY9{
��~ÀacYb}Ljn��q�~º��ds~R{¾°vY�a VRqT° VzqT° {h�µamjnpc���zehjn��q�~º��a�X,ds~Rdf�fYb{?jcq?Yghyz¡�qf��j�{hlE~RdsXZ�µ},��~z�®qfpnXZdsjc��qf~¾��~
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X,df~Rds��YbaxjcVzY$}.qEqfy7Y.p(dTjc��qf~�ac}(VRY.XZY��GY.jm°xYbY.~�eRa Ybp@}q�X�y7qf~RY.~:jnab¦
Á·~Âd?a Y9}qf~G{ºamjnY.y¨¬�jnVzYiyzpnqf��pndfXZX�Ybp|�f��¤fY9a|jcVRY
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EventListenerEventSource

EventObject
EventParam

listeners

listeners

addEventListener

removeEventListener

processEvent ο

eventPerformed

source

param

new EventObject(this,param,listeners).start();

run ο

for (enum=listeners.elements();
enum.hasMoreElements();) {

enum.nextElement().eventPerformed(); }

Thread

������ezpnY��R»1U"VzY�Y.¤�Y.~:j���~h�®p(dfa jcpneR}jcezpnY

d�a lE~R}(VRpcq�~zqfeRab»�~zqsjn� ´G}bdTjn��q�~Ra�dfpcY
yzpnqE}.Ybana Y9{¾��~Ãd?acY.yRdfpndsjcY,jnVzpnYbdf{¨¬1°�Vz��¡�YijcVzY¼a q�ezp(}YipnYbacezXZYba
Y.ghYb}ezjc��qf~¨¦

Collection Iterator Operator

processEvent();

removeElement ο
addElement ο if (traversed)

processEvent();
open ο

close ο

EventSource EventListener

it.open();
it.addEventListener(this);

it.close();
it.removeEventListener(this);

itcoll

eventPerformedο
open ο

close ο

coll.addEventListener(this);

coll.removeEventListener(this);
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Start

Par

run ο

start

join
Join

eventPerformed ο
eventPerformed ο

start.open(); join.open();
start.run(); join.run();
start.close(); join.close();

if (insertion)
task.join();

if (insertion) task.start();
else if (removal) task.stop();

Operator
open
close
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