
�

�����������
	�	
������������������������� �
! "$#&%(' )+*-,/.102"4365879*;:&,/%=<�"�>?"43(3(.@#9<�3("@5&*;#9ACBED1"4' F+.1G9A8%("4,
H/I@JCK�)+L F JCKNMO#&%(D@"4,P'/%(Q6RS.-T�LO%U<V" K�H/L F+H6WXJ8.1Y&Z&%=*[W #8Q/%(Y\.@3(%('
]@^@_[F�Q/"�A8"$'E)�.@3(3("4'`5&> acbdafe4g8^hK+_@]@i1_@I�Jj.@Y&Z&%=*�W #8Q/%(Y\.@3(%('kK+7&,�*-#9<�"
l <4*;,/.@0m"4365 :9"43(3(.@#\<�365 ,P.@G9Aj%n"$,4oqprG&#s%U<V"@a Tt,
ujv8v1w+x/yzy1{8{8{�|~}`�&�\}@�k|6�1�jys�@�8�@�;w9ys�q�8�8�z� *;#9A
ujv8v1w+x/yzy1{8{8{\};�s�d|��8��}8�1��|6�8�&y8�@�8�8�@�

�1���@�1���O�k�8�@�=�?�
�+Z&"2)+�h�E�1�m3U*;#&�@G\*-�@"C�tY&,P.@#&.1G&#9<�"�A���)+�h� Y9*;,~*;3n3("43(¡8¢�£N*;'¤A8"4'P%n�1#&"�A¥*-#9A
%n0mY&3("402"$#zQP"�A¦£+%(QPZ§QPZ&"¨*;%(0©.;T¤%(02Y\.@,/QP%(#&�¦,/"4Gs'~*-:s%n3(%(Q6R�%(#zQP.ªY9*;,~*;3n3("43h*-#9A
<�.@#9<VG&,/,P"4#8QEYs,/.@�1,~*;0202%«#&�95;%n#¬QPZ&"rTt,~*;02"4£�.@,P­S.-T�*S®¯H/®°!X0m.jAj"436a�)+�h�h�@�
A8"�±9#&"$'N*h<�.102Y&,P"4Z&"4#&'P%(D@"+*-#9A�D@"4,P'~*;Q/%(3("+'/"4Qk.;T�3(%(:&,�*-,/%("4'`5-G&'P%n#s�²*r'P0³*-3(31'/"4Qk.;T
'/%(02Y&3("rY&,/%(02%(QP%nD1"4'�58£+%(QPZ&.@G&Q+"V´jQP"4#9A8%(#&�mQ/Z&"�'/R8#8Q~*`´°.;T?)+�h�[a��+Z&"�3(%(:&,~*;,/%("4'
*-,/"rQ/Z&"$02'/"$3nD1"4'k"�´&QP"4#&'/%(:&3("r:zR["4#9ACG&'/"$,/'�580¬*-­8%(#&�E)+�h�h�@��*-#S.@Y\"4#m'/R8'/QP"40µa
FO"4G&'�*-:&%(3(%(Q6R Z9*;'k:9"$"4#S.@#&"�.-TfQ/Zs"+0³*4¶�.1,�<�.@#8QP,/%(:&G&QP%n.1#&'d.-Tf.@:@¶�"`<�Q6K6.@,P%n"$#zQP"�A

Y&,/.1�@,~*;020m%n#s�&·f:&,/%(#&�1%(#&�°%(Q�Q/.�Y9*-,�*-3(3("43�Ys,/.@�1,~*;0202%«#&�2%('�.1#&"2.;T .@G&,�0³*-%(#
�@.z*;3('�5&*-#\A2%(Q+£�.@G&3=Am:\"²*[0¬*4¶�.1,�'PQ/"4Y¬T�.@,/£+*-,�ACTt.@,+'P.-TtQ6£+*-,P"E"$#&�@%(#&"4"$,/%(#&�2.;T
Y9*-,�*-3(3("43d'/R8'/QP"402'`a2bd*-,/Q�.-T+Q/Z&"2<PZ9*;3n3("4#s�@"S%('hQ/.°<�.@0S:s%n#s"�Q/Z&"mY9.1Q/"4#8QP%U*;3dTt.1,
"�´&Q/"4#&'P%(D@"S,/"$G&'/"[£+%(Q/Z°QPZ&"¤Zs%n�1Z°Y\"4,6Tt.1,/0¬*-#9<�"�£+Z&%=</Z¥%(' G&'PG9*-3(3(R2,P"�¸1G&%(,/"�A¥.;T
Y9*-,�*-3(3("43�*-#9AC,/"�*;3«K¹QP%n0m" 'PRz'PQ/"40m'�a
º¦.1,/­8%(#&� 0¬*-%(#&3(Rh£+%(Q/Z&%(#[Q/Z&"OTt,~*;02"4£�.@,P­�.-T�Y&Z8R8'/%=<4*;3(3nR1K/A8%('/QP,/%(:&G&QP"�A¤*;,~<PZ&%«K

Q/"�<�QPG&,/"$'�5\£�" *;,/"h<�.@#9<V"4,/#&"`A2£+%(QPZS:9.1Q/Z2"V´jYs3n%=<�%(Q�*;#9A[%(02Y&3(%=<�%(Q�Y\*-,~*;3(3n"$3n%('P0
%(#
:9.1Q/ZSQ/Zs"+Y&,/.1:&3("40»*;#9A['/.13nGsQ/%(.@#¤Aj.@0³*;%(#&'�a�¼rG&,�*-Y&Y&3(%=<4*;Q/%(.@#&'½%(#9<�3(G9A8"+Y9*;,~*;3¾K
3n"$39A&*-Q�*h'/QP,/G9<VQ/G&,P"4'�5\<�.@0mY&G&Q/"$,6K6'/G&Y&Y\.@,PQ/"�Am<�.8.@Y\"4,~*;Q/%(D@"+£�.@,P­2�6)+J&)�º§¢$5@*-#9A
T¹*-G&3(Q¿K¹QP.@3("4,~*;#9<�"�*-#\AS,/"$3n%=*;:&%(3n%(Q6R[%(#³'�*`Tt"$Q6R@K/<�,P%nQP%=<4*-3�*;#9Am,/"�*;3¾K6Q/%(0m"+'/R8'/QP"402'`a
º¦" *;,/"hY9*;,/Q�.-T�Q/Zs"¤ÀsÁ�ÂhÂ�ÃX�¹J8%(0SG&3=*-QP%(.@#¤*;#9A2bd*-,�*-3(3("43f¼ :@¶V"�<�Q6K/¼r,/%("4#8Q/"`A

Ä�*-#s�@G9*;�@"4'�¢fY&,P.�¶�"�<�Q`5@*�,/"`<�"4#8Q/3(R1KtT�.@,/0m"�Ah,P"4'/"�*;,~<PZSQ/"`*-0�£+%nQPZ¤*-YsY&,/.`´&%(0³*;Q/"43(R
e�^¬0m"40S:9"$,/'�*-Q[H/I@J1K/)+L FrJf5fQPZ&"³MO#&%(D@"4,P'/%(Q6R¦.-TELO%U<V"@5k*-#9AÅH/L FOH6WÆJ8.@YsZ&%=*
W #8Q/%(Y\.@3(%('�a��+Z&%(' QP"�*-0Ç%(' %(#8D@"$'/Q/%(�8*-Q/%(#&�[Q/Zs,/"4"[,/"4'P"�*-,�<PZª*-,/"`*-'�ÈOY9*-,�*-3(3("43�*-#9A
A8%('/Q/,P%(:&G&Q/"`ASA8%('~<�,P"4Q/"r"4D@"4#8Q�'/%(0SG&3=*-QP%(.@#�5�Y9*;,~*;3n3("438.1:@¶�"�<�Q¿K¹.1,/%("4#8Q/"�AC3=*-#&�1G9*-�1"4'�5
*-#9A[<�.@0m0SG&#&%=<4*;Q/%(.@#�*-#\A�%(#8Q/"4,�<�.@#s#&"�<�QP%n.1#2#&"$Q6£�.1,/­8'�a½�+Z&"4'P" Q/Zs,/"4"hA8.@0¬*-%(#&'
*-,/"r#&.@Q�%(#9A8"4Y\"4#9Aj"4#8Q�Èk"`*@<PZ23("4D1"439#s"4"�A8' *;#9ASG&'P"4'+Q/Zs" Y&,P%n0m%(Q/%(D@"4'k*;#9AS<4*-Y\*`K



É

:&%(3n%(QP%n"$'+.-T�QPZ&"¤3=*`R1"4,+:9"$#&"�*-QPZ¦%(Q�a+Wr'²*C02"40S:\"4,�.-T�QPZ&%(' �1,/.@GsY�5\'/G&Y&Y\.@,PQ/%(#&�
A8%('/Q/,P%(:&G&Q/"`A2'P%(0SG&3=*-Q/%(.1#&'+Ê ®�*-3(3("4Q�ËX®¬G&'P'/%�e�i@i1IrÌ�%('�.;Tf±9,/'PQ+%(02Y\.@,/Q�*-#9<V"+Tt.1,
.@G&,+'PRz'PQ/"40¥a
�d.2*1</Zs%n"$D@"[Q/Z&%('�5\£�"¤:\"4�8*-#°QPZ&"�Aj"4'/%(�@#¥*-#9A�%(02Y&3("40S"4#8Q�*-Q/%(.1#S.-TN)+�h�h�@�

%n#¥"�*;,/3(R�e`i@i;g9a[ºÍZ&%(3("�*m,P"�<�"4#8Q2A8"4D1"43(.@Y&0m"4#8Q�5�)+�h�h�@�m.-£�"4'¤*¬'P%(�@#&%«±�<4*;#8Q
Y9*-,PQE.;T�%(Q/'�A8"4'P%(�@#¦*-#9A�%(02Y&3("40m"4#8Q~*-QP%(.@#2QP"�<PZ&#&%=¸1G&"4'�QP.¬Y&,/"4D8%(.@Gs'E,P"4'/"`*-,~<PZ�5
£+Z&%=</Z¦3("�A¥QP.°Q/Zs"³A8"�±\#&%(Q/%(.@#¦.;TEÎd%«Ï�"43=�1�µÊc)+*;,/.@0m"43+e�i1Ð@i¥5�)+*;,/.102"43+e�i1i@I1*
5q)+*;,/.102"43\e�i@i1I-:hÌ/5-*+Y\*-,~*;3(3n"$3@"�´&Q/"$#&'/%(.@#S.;T�Îd%«Ïf"43fÊ ®¯"4R@"4,+e`i@Ð@Ð�5-®¬"4R@"$,Ne`i@i1Ñ
Ì¿a½H6#SY9*;,/Q/%=<�Gs3U*;,�5@)+�h�h�@��A8"�±9#&"$'N*r,/"`A8G9<�"�Am'P"4Qk.-Tf'/%(0mY&3("�Y&,P%(02%(Q/%(D@"$'�È\Q/Z&"$'/"
<4*-#¦QPZ&"4#¦:\"³<�.102Y\.@'/"`A°QP.¯<V,/"�*;Q/"°<�.@0mY&,/"$Z&"4#&'P%nD1"2*-#9A�D@"$,/'~*;Q/%(3("S3(%n:s,~*-,P%("4'�5
£+Z&%=</ZjÒÓ0m.@'PQk%(02Y\.@,/Q�*-#8Q/3(R1Ò§<4*-#SQPZ&"4#¬:\"�"�´&Q/"4#\A8"�A¬:8R2"$#9AmG&'/"4,P'�a
Wr#&.@QPZ&"4,[%(02Y\.@,/Q�*-#8Q�<PZ9*-,�*@<�QP"4,/%('/QP%=<2.;T .@G&,['/R8'PQ/"40Ô%('�Q/Z&"¬<�.@0mY&3("4Q/"¬*-:8K

'/"4#9<V"³.;TE*-#8R¥'/R8#8Q~*@<VQ/%=<4*-3+"V´jQP"4#&'P%n.1#ªQP.µ)+�h�¤a¦)+�h�h�@�¬Gs'/"4,P'S£+,/%(Q/"m'/Q~*;#8K
A&*-,�Aµ)+�h��<�.&A8"@5½,/"43(R8%(#&�2.1#µ'PY9"�<V%¾±f<S<�3=*-'/'P"4'[Q/.2�1%(D@"[Y&,/.1�@,~*;02'h*SY9*;,~*-3(3("43
'/"40¬*-#8Q/%=<�'`aª�+Z&"$'/"¥Y&,/.1�@,~*;02'¤*;,/"¬Q/Zs"4#ÍY9*;'/'/"`A�Q/Z&,P.@G&�1ZÍ*°Y&,P"�K6Y&,/.&<�"4'P'/.1,�5
£+Z&%=</Z¥�@"$#&"4,~*;Q/"4'[#&"4£Õ±93("4'�aC�+Z&"¤.1,/%(�@%(#9*;3k*-#9A�#&"4£Ö<�.&A8"2*-,P"[±9#9*-3(3(R°<�.@0CK
Y&%(3n"`A2*-#\AS3(%(#&­@"�AC£+%(Q/Z³*�'/Q�*-#9As*-,~A¬)+�h�X<�.102Y&%(3("4,�a½ºÍZ&"$#³*-YsY&,/.1Y&,/%=*-QP"@5&*-3(3
#9*-0m"4'+,/"43=*;Q/"�A�Q/.mQ/Z&"S)+�h�E�1�S'PRz'PQ/"40×%(#9<�3(G9A8"�QPZ&" �z� ,/.8.@Qr%(#°Q/Z&"$%n,r#9*-0m"
�=Tt.1,S�/Y9*;,~* �8� "43(¡z¢$a
�+Zs%n' <PZ9*;Y&Q/"$,E:\"4�1%n#s' :8R°A8"4'~<V,/%(:&%(#&�2QPZ&"�:9*;'/%=<rTt"`*-Q/Gs,/"4'h.-Tk.1G&, Y&,P.@�1,~*-0CK

02%(#&�¬02.&A8"4365½£+Z&%=<PZª%('�*�A8%('/Q/,P%(:&G&Q/"`A1K¹0m"402.1,/Rµ®¯H/®°!�02.&A8"436a¥J8"�<�QP%n.1#�Ñ
A8"�*-3('¬£+%(Q/Z�Q/Z&"¦<�.1#zQP,/.13�Y&,/.1�@,�*-020m%(#&�°.-TSY&,P.j<V"4'/'P"4'��t%6a "@a(5+Q/Zs"ªA8"�±9#&%(QP%n.1#
.-T¤<�.@#\<�G&,/,P"4#8Q¬Y&,/.&<�"4'P'µ*@<VQ/%(D8%nQ6R&¢$aÍWØ,P"�<�.10202"$#9A8"�AÅ02"4QPZ&.&A¦T�.@,SY9*;,~*-3(3("43
Y&,/.1�@,~*;020m%n#s�2%(#�)+�h�h�@��%('S.@G&QP3n%(#&"`A¦%(#�J8"`<�Q/%(.@#�I&aÙ�+Z&.@'P"¬Y9*-,PQ/'S.-ThQ/Z&"
Y&,/.1�@,~*;020m%n#s��"4#8D8%n,P.@#&0m"4#8Q £+Z&%=<PZ¥Z9*-#9Aj3n"S<�.102Y&%(3=*-QP%n.1#³*;#9A°0¬*-Y&Ys%n#s�2*-,/"
A8"4'~<V,/%(:9"`A�%(#ªJ8"�<�QP%n.1#ªg\aµº¦"SQPZ&"4#ÙY&,/"4'P"4#8Q2.1G&,¤%(0mY&3("40S"4#8Q~*;Q/%(.@#°.;T Y9.13(R@K
�@.@#Ù.-D@"4,P3=*`Rµ%(#ªJ8"�<VQ/%(.@#Í^&a¦7½%(#9*-3(3(R85�*;#ª.-D@"$,/D8%("4£ .-T QPZ&"¬%(02Y&3("40S"4#8Q�*-Q/%(.1#
Q/"�<PZ&#&%=¸1G&"4'h£+Z&%=<PZ°0¬*-­@"rQ/Z&"['/R8'PQ/"40Ç.1Y9"4#¥*-#9A¬Gs'/"4,¿K¹"�´&QP"4#&'/%(:&3("S%('+�@%(D1"4#°%(#
J8"�<�QP%n.1#°]&5&*-#\A2£�"hY&,/"$'/"4#8Qh'/.102"E<V.@#9<�3(G9Aj%n#s�¤,P"40³*;,/­8'�a
H6#jTt.@,P0³*-QP%(.@#S.@#�.@G&,h'/R8'PQ/"40×%n'h*`D@*-%(3=*-:&3("OTt,/.10 u&v8v1wNx/y8y1{8{z{�|�}`�&�9}@�?|6�8�zy

�;�8�8�;w9y&�@�8�8�8� *;#9A ujv8v1w+x/yzy1{8{8{\};�s�d|��8��}1�8��|6�8�zys�@�8�8�@� a�ÚrG&"4,P%n"$'²*;#9A¬<�.@0CK
02"4#8Q/'+<4*;#³:\"�'P"4#8Q Q/. �@�8�z�8�8Û;�8��}8�8�d|6�z� *-#9A �@�8�z�8�8Ûs�@�-w8uf}@�?|~}`�&�\}@�d|6�8� a

Ü�Ý2Þmß�à ���ªá��k�?â�ãr�½ä2å2�?�������8�1â��k�8æ
�+Z&%('k'/"�<VQ/%(.@#°A8"4'�<�,/%(:\"4'�Tt.1G&,�%(0mY9.1,/Q~*;#8Q�<PZ9*-,�*@<�QP"4,/%('PQ/%=<�' .;T�.1G&,�Y9*-,�*-3(3("43&Y&,P.-K
�@,~*;020m%n#s�k02.&A8"436ÈsY9*-,�*-3(3("438Y&,/.&<�"4'P'/"4'`5&<�.@0m0SG&#&%=<4*;Q/%¾.1# :\"4Q6£�"4"4#[Q/Z&"40¥5`'/R8#8K



ç

</Zs,/.@#s%nè`*-Q/%(.1#�5�*;#9A�A&*;Q~*?'/Z9*;,/%(#&�9a½W 'f0m"4#8Q/%(.@#s"�Ah*-:\.-D@"@5$£�"�*1A8.@YsQ�*+A8%('/Q/,P%(:&G&Q/"`A1K
02"40m.@,/R¬®¬H/®°!é02.&A8"4365\£+Z&%=<PZµ0m"�*-#s'EQPZ9*-Q�Q/Z&"4,P"³*;,/"S#&.°A8%(,/"`<�Q/3(R1K¹'PZ9*-,P"�A
.@:@¶�"�<VQ/' %(#¬.@Gs,�'PRz'PQ/"40¥a
Wr3(.@#&�¦£+%(Q/Zê'/%(02Y&3(%=<�%(Q6R¦*-#9A�"V´jYs,/"4'P'/%(D@"4#s"4'/'`5¤,P"4G&'�*-:&%(3(%(Q6Rª%('2.1#&"µ.;T�.@G&,

0³*4¶�.1,�<�.@#9<V"4,/#&'`a�®¯.@,/"¬'PY9"�<V%¾±f<4*-3(3(Rz5d£�"2£+*-#8Q[Q/.¦*-3(3(.-£
G&'P"4,/'mQ/.°Q�*-­1"³*-#
"�´&%n'PQ/%(#&�µ)+�h��'PRz'PQ/"40ë*;#9A¥Q/,�*-#&'¿Tt.@,P0ì%(Q�%(#8Q/.¥*³Aj%n'PQ/,P%n:sG&Q/"�AÅ.@#&"15d'/.°QPZ9*-Q
Q/Z&"4RS0¬*`R�A8"4,/%(D1"+Y9*-,�*-3(3("43&'/R8'PQ/"40m'kTt,P.@0�'/"�¸1G&"4#8QP%U*;39.1#&"4'hÊc)+*-,/.102"43fe`i@i@_;:�Ì/a
í9î=í\î¤ïhð-ñ�ò;ójô`ô$ójô
¼ #s"�.;T9Q/Z&"+­1"4RrTt"�*;Q/G&,P"4'k.-T\Q/Z&"�.@:@¶�"`<�Q6K6.@,P%n"$#zQP"�A[Y9*;,~*@Aj%n�10§%('dQ/Zs"�G&#s%¾±f<4*-QP%n.1#
.-T�QPZ&"¤#s.@Q/%(.1#&' .;T�0m.&A8G&3("�*-#9A¬Q6R8Y\"¤QP.³<�,P"�*-QP"SQ/Z&"[#&.1Q/%(.@#°.;T�<�3=*-'/'`ahºÍZ&"4#
*@A&A8%(#&��Y9*-,�*-3(3("43(%n'P0µ5-*-#s.@Q/Zs"4,�Gs#&%«±�<4*-QP%(.@#S%('kQ/.�:&,/%(#&�[Q/.1�@"4QPZ&"4,�Q/Z&"h<�.@#9<V"4Y&Q/'
.-T¤<�3=*-'P'¯*;#9A�Y&,P.&<�"4'/'`5 'P.ªQPZ9*-Qm"4D@"4,PRÍY&,P.j<V"4'/'°%('¬*-#�%(#&'/Q�*-#9<�"¥.-TS*¦<�3=*-'/'`5
*-#9AmQ/Zs"EYs,/.&<�"4'P'�õ 'hY9.1'/'/%(:&3("h:\"4Z9*`D8%(.@,+%('N<V.@02Ys3n"$Q/"43(R2A8"4'�<�,/%(:\"�A�:zRS%(QP' <�3=*-'/'`a
ö+.-£�"4D@"4,`5&#&.1Q *-3(3\.@:@¶�"�<VQ/'E*;,/"hY&,P.j<V"4'/'P"4'�a+W+Q+,PG&#8K6Q/%(02"15@£�"�A8%('/Q/%(#&�1G&%('/Z¬Q6£�.
­z%(#9Aj'�.;T�.@:@¶V"�<�Q/'`Èk÷\ø~ù`ú~ûVü�ü²ù1ý=þ�û�úVÿtü��t.@, *1<�Q/%(D1" .@:@¶V"�<�Q/'�¢45s£+Z&%=</Z¬*-,P"²*1<�Q/%(D1" :8R
Q/Z&"40m'/"43(D1"4'�58£+%(Q/ZSQPZ&"4%(,+.-£+#SQ/Zs,/"�*1A2.;T�<�.@#8QP,/.@365&*;#9A[÷��qü�ü����qû�ù1ý=þ`û~úVÿ�ü@58£+Z&%=</Z
*-,/"�#&.1,/0³*;3@.1:@¶�"�<�QP'�ad�+Z&%('�'P"�<�.1#9AS<4*-QP"4�@.1,/R�%(#9<V3nG\A8"4'�*;3n31#&.@#jK¿*1<�Q/%(D@"?.@:@¶�"�<VQ/'�a
W #°"�´9*;02Y&3(" .;T�QPZ&"¤*-,P,~*;#&�@"40m"4#8Q+.-TkY&,P.j<V"4'/'P"4'¤*-#\A2.1:@¶�"�<�QP'�*-Q+,/Gs#8K¹QP%(02" %('
�@%(D@"4#m%(#¯7½%(�@Gs,/"Se@a(e@a

Pointer

(iii)

(v)

(iv)

(i)

(1)

(2)

(3)

(5)

(6)
(ii)

(4)

 Sub-system

Legend

MemberObjectProcess/Active Object

Void pointer

���
	���
��������
����������� �!���#"�$�%&�('�)!����* ��"+*,� -�$�./*/021&�



3

W+QrQ/Z&"�3U*;#&�@G\*-�@"h3("4D1"43659QPZ&"4,P"�*;,/"�Q6£�.2£+*`R8'+Q/.2�1"4#&"4,�*-QP"�*1<�Q/%(D@"�.@:@¶�"�<VQ/'�a
H6#ÍQ/Z&"¯±9,/'PQ�5 *;#Ó*1<�Q/%(D1"°.@:@¶�"`<�Q2%('2.1:&Q~*;%(#&"�AÙ:8Rª%(#&'/Q�*-#8Q/%=*;Q/%(#&�¦*¦'/Q�*-#9As*-,~A
'/"�¸1G&"4#8QP%U*;3�)+�h�
<V3U*;'/'rG&'/%(#&��4 �j�s�8�8�8� �8�8�8�s� È

5�687:9 ;�;=<?>�@BADCFE�G�H&AJI�@(K�L+MNK+CFO/>PA+IFQ(I
AJ@�@
7SRUT�5V6FWYX[ZJ\]T�^�_J7[ZN`+a�T�5�WJWDb�c�d�e�Z�f�f�gJh�i�iJd�e,T�j j(jkW�9

H6#SQ/Z&%('�<4*;'/"@58*h'PQ~*-#\A&*-,�A['/"�¸1G&"4#8QP%U*;3�<V3U*;'/'ml[%('d%n#s'/Q~*;#8Q/%=*-QP"�A[Q/.�<�,P"�*-QP"²*;#�*1<PK
Q/%(D@"h.@:@¶V"�<�Q�5s£+Z&.@'P"�02"$Q/Z&.&AS%(#8D@.&<4*;Q/%(.@#s'N*;,/"�QPZ&"4#¬'/"4,PD8%U<V"�A°%(#mQ/Z&"�.1,~A8"$, %(#
£+Z&%=</ZSQPZ&"4RS*-,P"+,/"�<�"$%nD1"�Afa?�+Z&"B4 �j�s�8�8�8� �8�8�z�s� <V3U*;'/'k%('kY\*-,/Q?.-TfQ/Z&" )+�h�h�@�
3n%(:&,�*-,PRz58£+Z&%(3(" vFn@wf�8}�o %('rQ/Z&"h'/Q�*-#9As*-,~A�)+�E��,PG&#8K6Q/%(02"rQ6RzY\"�%=A8"4#8QP%¾±f<4*-QP%n.1#
�¹Fd�+�+H/¢?.@Y\"4,~*;Q/.1,�adº¦" £+%(3(3\,/"�Tt"$, Q/.[Q/Zs%n'�Q/"`</Zs#&%=¸@Gs"¤*-'�Q/Z&"p�rq/qnù`ú(�`ÿ��tù�sFt~ý(�qü$û(u
Y&,/.&<�"4'P'N<V,/"�*;Q/%(.@#�58*-#\A�'�*`R�Q/Z9*;Qk%(QdY&,/.&A8G9<V"4'N*;#v�rq/qnù`ú(�`ÿ��tù�s�t~ýw�qü�ûwuO÷9ø�ù�ú�ûVü�ü@5-.@,
��q/q(ù�ú(�`ÿ��tùrsFt~ý(�`ü�û(ux�1ú�ÿ��/�-û+ù@ý þ�û�ú�ÿ`af�+Z&"�*;3n3(.&<4*;Q/%(.@#+'PQ6Rz3("k%('�<�.1#8D@"4#&%("4#8Q`5�:sG&Q�3(%(0SK
%nQP"�A¬:\"�<4*;G&'/"[%(Q+.@#&3(R³*;3(3n.-£+'�G&'rQ/.2<�,P"�*-QP"¤Y&,P.&<�"4'/'P"4'�£+Z&%=<PZ°Z9*;#9A83("h02"4QPZ&.&A
%n#8D1.j<$*-Q/%(.1#&'�%(#°*²±9,/'PQ6K6%n#½58±9,P'/Q6K6.@GsQh�¹7½H/7�¼h¢+0¬*-#&#s"4,�a
�+Zs"E'P"�<�.1#9AmQ/"�<PZ&#&%=¸1G&"@5\£+Z&%=<PZ2£�"�<4*-3(3�úyqk�qü~ü(t~ý(�`ü�û(u\5&%('�02.1,/" �1"4#&"4,�*-36adW 3(3.@:@¶�"�<VQ/'h£+Z&%=<PZµ*-,P"¤*-#°%(#&'PQ~*;#9<�"[.-T�*2<�3=*;'/' QPZ9*-QrY&G&:&3(%=<�3(R2%(#&Zs"4,/%(Q/'OTt,/.10ÇQ/Z&"

<�3=*-'/'z4 �&�s�z�8�8� *;,/"[Y&,/.&<�"$'/'/"$'�aS�+Z&%('{4 �&�s�8�8�z� <�3=*-'P'E%('rY9*-,PQE.;T�Q/Zs"�)+�h�h�@�3n%(:&,�*-,PRzaf�d.+G&'P"�<�3=*-'P'6K6:9*-'P"�A�Y&,/.&<�"4'P'�<�,P"�*-QP%n.1#�5-QPZ&"kY&,P.@�@,�*-0m02"4,\0SG&'/Q�Aj"4,/%(D@"*['/Y\"�<�%«±�<�<�3=*;'/'�5\<4*-3(3("�Am*[÷9ø~ù`ú�û�ü�ü¤úyqk�`ü�ü@51Tt,P.@0|4 �&�s�8�z�8� 58*-'+%(#�È
e�i�h�f�f}b�hJc�h�i�i�Z�i�gJ5�~z7����[iN`�e�5��x7����[iN`�e�b�c�d�e�Z�f�f��

���� 9
���b�hJc�h�i�i�Z�iJgJ5�6�7:9
7SR�X[ZJ\�b�hJc�h�i�i�Z�i�gJ5�T�j j(jkW�9
Wr'¬£+%nQPZÍQ/Zs"¨*;3n3(.&<4*;Q/%(.@#8K6:9*;'/"�AÙQ/"`</Zs#&%=¸@Gs"@5h%(#&'/Q�*-#9<�"$'°.-T¤'PG&:8K/<�3=*-'P'/"4'°.;T

4 �&�s�8�8�z� Z9*`D@"�*mA8"�T¹*;G&3(QE7½H/7�¼�:\"4Z9*`D8%(.@,�arö+.-£�"4D@"4,`5�*-'r£�"�£+%n3(3½'/"4"[%(#°Q/Z&"
Tt.@3(3(.-£+%(#&�+'/"�<VQ/%(.@#&'`58%(Qk%('kY9.1'/'P%n:s3n"+QP.¤<PZ9*-#s�@"+Q/Zs%n'�Q/.�<�,P"�*-QP"h.@Q/Zs"4,�:\"4Z9*`D8%(.@,P'�a
º¦"S'~*`R°QPZ9*-Q�QPZ&"³<V3U*;'/'¿K¹:9*;'/"�AÅQ/"�<PZ&#s%U¸1G&"S�1"4#&"4,�*-QP"4'µú+qP�`ü�ü(t~ý(�`ü�û(u[÷9ø�ù�ú�ûVü~ü�ûVü@5
.@,¤úyqk�`ü�ü(t~ý(�`ü�û(up�1ú�ÿ��/�-û¤ù1ý=þ�û�úVÿtü@a
Wr'�'/Zs.-£+#µ.1#ª7�%(�1G&,/"¬e@a(e@5 Y9*-'P'/%(D@"S.1:@¶�"�<�QP'2��%¹a "@a(5f.1:@¶�"�<�QP'¤£+Zs%U<PZ¦*-,P"S#&.@Q

*@<�QP%nD1"�¢[:\"43(.@#&�¦*-QS,PG&#8K6Q/%(02"SQP.¨*¥'P%n#s�@3("2Y&,P.&<�"4'/'m.@:@¶�"`<�Q�a��+Z&%('S.1,/�z*;#&%(è4"4'
*2Y\*-,~*;3(3n"$3kY&,/.1�@,�*-0Ø%(#8Q/.¬A8%('n¶�.1%(#zQh'PG&:8K6'/R8'/QP"402'`5�"�*1<PZ¦.-T+£+Z&%=</Z¦<�.1#&'/%('/QP'¤.;T
.@#&"h*@<�QP%nD1"+.@:@¶�"`<�Q+"4#9<4*;Y&'/Gs3U*;Q/%(#&��è$"4,/.[.@,�02.1,/"�Y9*-'P'/%(D@"r.@:@¶�"�<VQ/'�a�7½%n�1G&,/"�e1acÑ
Y&,/"4'P"4#8Q/'hQ/Zs"EQ6£�.S'/Q6R83("4'+.;T?*1<�Q/%(D1" .@:@¶V"�<�QEAj"�±9#&%(Q/%(.1#�a



�

C++ Class

Active

Objects

‘‘A’’ (FIFO)

C++ Object

‘‘A’’C++ allocation

‘‘P_A’’

Passive

ObjectsAllocation-based

Class-based

new Process_alloc ( typeid(A), ...)

 new   P_A ( ... )

Legend

Inherit from

Classes

Sequential

Classes
new   A (...)

Objects

Process

A

P_A

Classes

Process

���
	���
������2�
���2�
�J��"+*�0
�($�./��"+� ��%m"($�%z���
"+� �/./��"+� ��%B����*�0
�+�m��'�) ����* �

í9îk� î��fó��,��óF����� ����ñ\ð2ï{�&ð���� �tóF�kïhð-ñ�ò;ójô`ô$ójô
Wë0³*4¶V.@,°A8"4'P%n�1#
A8"�<�%('P%n.1#�Tt.@,¥*-#8R <V.@#9<�Gs,/,/"$#zQ¦Ys,/.@�1,~*;0202%«#&�¦'/R8'PQ/"40 %('
£+Z&"4Q/Zs"4,¤Ys,/.&<�"4'P'/"4'¬*-,/"S'P"�¸1G&"4#8Q/%=*;3 ��%¹a "@a(5½'/%(#&�13n"VK¹QPZ&,/"�*1A8"�A&¢².@,¤*;:&3("SQ/.°'PG&Y8K
Y9.1,/Q2%(#8Q/"$,/#9*;3E<�.1#9<�G&,P,/"4#9<VR
��%¹a "@a(5?0SG&3(Q/%«K¹QPZ&,/"`*@A8"�As¢4a§>?"�<4*;G&'/"¦.1G&,S'/R8'PQ/"40
%n'h.1,/%("4#8Q/"�A¥QP.-£N*;,~A8'h,P"4G&'/"¬*-#9A¥'P.-TtQ6£+*-,P"¤"$#&�@%(#&"4"$,/%(#&�°.;T�Y9*-,�*-3(3("43d'/R8'/QP"402'`5
,~*-QPZ&"4,dQ/Z\*-#[.@Y\"4,~*;Q/%(#&� 'PR8'/Q/"$02'dY&,/.1�@,�*-020m%(#&�&5�£�"+<PZ&.@'P"�QP.h0³*-­1"dY&,/.&<�"4'P'/"4'
'/"�¸1G&"4#8QP%U*;36a�º¦"�:9"$3n%("4D1"+Q/Z9*;Qd'/%(#&�@3("�K6Q/Zs,/"�*1A8"�A[Y&,P.j<V"4'/'P"4' *-,P"+"�*-'P%n"$,kQ/.h,/"$G&'/"@5
*-#9Am"�*;'/%("4,+Q/.S£+,P%(Q/"�<�.@,P,/"�<VQ/3(Rza
�+Zs"�0m.&A8"43@A8.8"4'½#&.@Q�*;3n3(.-£°QPZ&"kG&'P"4,�QP.+Y&,/.1�@,�*-0�0SG&3(Q/%«K¹QPZ&,/"`*@A8"�AOY&,/.&<�"$'/'/"$'�5

:&G&Q�Q/Z&%('+A8.8"4'�#s.@Q�Y&,/"4D1"4#8Q�0SGs3nQP%«K¹QPZ&,/"�*1A8%(#&�E*;Q�QPZ&" .1Y9"$,~*-QP%(#&�¤'PR8'/Q/"$0 3("4D@"436a
W '+£�"E£+%(3(3f'/"$"�%(#³J8"�<VQ/%(.@#°g\acÑ&51'/"4D1"4,~*;3�'/"`¸@Gs"4#8Q/%=*-3½Y&,/.&<�"4'P'/"4'[<4*-#¬:\"E%(0mY&3("�K
02"4#8Q/"`A¬£+%(Q/Z¥.@#&"�0SGs3nQP%«K¹QPZ&,/"�*1A8"�A¬.1Y9"$,~*-QP%(#&�2'PRz'PQ/"40 Y&,P.&<�"4'/'²Tt.@,hQ/Zs"¤'�*-­@"
.-T�3(%(�@Z8Q¿K¹£�"4%(�@Z8Q/#s"4'/'`a
í9îk� î��hñ#�S�=� �:�6ò�������ñ#�
J8%(#9<�"¤*CY&,/.&<�"4'P'h%n' *;#°.@:@¶V"�<�Q�5\%(Q+Z9*;' 02"$0S:9"4,?TtG&#\<�Q/%(.@#s'�a�ºÍZ&"4#¥*-#¬.@:@¶�"`<�Q.-£+#&'k*+,/"VTt"4,/"$#9<�" QP.�*+Y&,P.j<V"4'/'`58%nQ½%('�*;:&3("kQ/.�<�.1020SG&#s%U<$*-Q/"½£+%(Q/Z[%nQ½:8R¤<4*-3(3(%(#&�



¡

.@#&"S.;T %nQP'�Y&G&:s3n%=<[0m"40S:9"$,/'�am�+Z&%('�%('¤)+�h�h�@�sõ '�%n#8QP"4,/Y&,P.&<�"4'/'2<V.@020SGs#&%=<4*`K
Q/%(.@#S��H/bk)+¢½02"�<PZ9*;#&%('/0¥È9*-3(38<�.@0m0SG&#&%=<4*-QP%¾.1# Q/.-£+*-,�A8'�*1<�Q/%(D1"k.@:@¶�"`<�Q/'�*;Y&Y\"�*-,
'/R8#8Q~*@<VQ/%=<4*-3(3(R2*-'+0m"40S:\"4,dTtG&#\<�Q/%(.@#°<4*;3(3n'`È

7[¢�£J¤�T 7[hJc�hy¥[Zy^�ZJc¦fFWF9

�+Z&%('+%UAj"�*&5s%n#8QP,/.&A8G9<�"`A°:8R2QPZ&"�Wh<�Q/.1,/'h02.&A8"43kÊcöO"4£+%(Q/Q�e�iN§�§¬5sW �@Z\*¬e�i@Ð1]hÌ/5
02"�*;#&' QPZ9*-Qh£+Z9*;QE%('h'/.102"4QP%(02"4' <4*;3(3n"`Aµ*CY&,/.&<�"4'P'¤"$#zQP,/R¥Y9.1%(#zQr%('E%=A8"$#zQP%=<4*-3
Q/.2*�#&.@,P0³*-3\,/.1G&Q/%(#&"h.1,+02"40S:\"4,dTtGs#9<�Q/%(.1#�a
ºêZ&%(3n"½Q/Z&%('½%UAj"�*�%('f£+%UAj"43(R G&'P"�A�%(#hY9*;,~*-3(3("43-.1:@¶�"�<�Q¿K¹.1,/%("4#8Q/"�A�'/R8'PQ/"40m'�5`Q/Z&"$,/"

*-,/"h0¬*-#8R�Aj%¾Ïf"4,P"4#9<�"4'h%(#¬Q/Z&"�A8"V±9#&%(Q/%(.@#m.-TkQ/Zs"E'P"40³*;#8Q/%=<�'�.-T�0m"4Q/Zs.jAzK¹:9*;'/"�A
H/bk)ha\H6#µ)+�h�E�1�&5\H/bk)X<4*;3(3n'h*-,P"¤*-'PRz#\</Zs,/.@#s.@G&'h:8R³A8"VT¹*-G&3(Q`59£+Zs%n3("rTtG&#\<�Q/%(.@#
<4*-3(3('SQ/.¦Y9*;'/'P%nD1"¬.@:@¶�"�<VQ/'2,P"4Q~*;%(#�QPZ&"°'PRz#\</Zs,/.@#s.@G&'m'/"40¬*-#8Q/%=<�'[.-T�'/Q�*-#9As*-,~A
)+�E�[a��+Z&%('³<PZ&.1%U<V"µ"4#\<�.@G&,�*-�1"4'¬Q/Z&"¥Y9*-,�*-3(3("43 "V´j"`<�G&Q/%(.1#§.;T².1:@¶�"�<�QP'�5h*-#9A
0³*-­1"4'k"�*1<PZ³Ys,/.&<�"4'P' 02.1,/"r%n#\A8"4Y\"4#9A8"4#8Q�Tt,P.@0 .1Q/Z&"$,+Y9*-,�*-3(3("43�*1<�Q/%(D8%(Q/%("4'+*-#9A
02.@,P"¤'P"43«T=K/<�.@#8Q~*;%(#&"�AfaSWr'¤£�"S£+%(3(3�'P"4"@5d%(Q�%('�*-3('/.¬D1"4,/R¥%(02Y\.@,/Q�*-#8Q+T�.@,�'PG&Y8K
Y9.1,/Q/%(#&�m,/"4Gs'~*-:s%n3(%(Q6R8a J8R8#9<PZ&,/.1#&.@Gs' T�G&#9<�QP%n.1#µ<4*;3n3('h*-,/"�Y9.1'/'/%(:&3("[%(#µ)+�h�E�1�&5
:&G&Q�0SG&'/Qd:\" '/Y\"�<�%«±9"`A2"V´jYs3n%=<�%(QP3nR[%(#S"4%(Q/Z&"$,�QPZ&"+TtGs#9<�Q/%(.1#2<4*-3(3\.@,kQPZ&" Y&,P.&<�"4'/'
A8"�±9#&%(QP%n.1#�a
�+Zs"¤<PZ&.@%=<�"[.-TN*;'/R8#9<PZ&,P.@#&.1G&'hH/bk)êTt.@,rQ/Z&"SA8"�T6*-G&3(Q 'PQ/,PG9<�Q/Gs,/"4'S*2)+�h�h�@�

'/R8'/QP"40Ö%n#8QP.E%(#9Aj"4Y9"$#9A8"4#8Q+*-'/R8#9<PZ&,P.@#&.1G&'+ü+¨&ý(t6ü+©`ü�ÿ/û+ª�ü@È�*;3(3&.-T9QPZ&" <�.1020SG&#&%«K
<4*-QP%n.1#°:\"4Q6£�"$"4#¦'/G&:jK¹'PRz'PQ/"40m' %('E*;'/R8#9<PZ&,P.@#&.1G&'�a�7½%(�@G&,P"2e@a(e�%n3(3(G&'PQ/,~*;Q/"4'O±9D@"
'/G9<PZ°'PG&:8K6'/R8'/QP"402'`a
í9î
«½î���¬��kòJ­�ð-ñ,� �/®�������ñ#�

W '/R8#9<PZ&,P.@#&.1G&' <�.1020SG&#&%=<4*;Q/%(.@#[<4*-#¬:\"²Aj%
¯³<VG&3(QdTt.@,�Y&,P.@�@,�*-0m02"4,P'kQ/.[0³*;#8K
*-�@"1a¨7s.@,["�´9*-0mY&3("@5½'/%(#9<�"mTtG&#\<�Q/%(.@#�<4*-3(3('�QP.µY&,P.&<�"4'/'P"4'°*-,P"³*-'PR8#9<PZ&,/.1#&.@G&'`5
.@#&"[#&"4"�Aj'¤QP.³"V´jYs3n%=<�%(QP3nR¬'PRz#\</Zs,/.@#s%nè$"S:9"�T�.@,/"[G&'P%n#s�³,P"4'/Gs3nQ�D@*-3(G&"4'`5fQ/.¬0³*;­@"
'/G&,P"SQ/Z&"4R�Z9*`D@"�:\"4"4#¦,P"4Q/Gs,/#&"�A¥:8R¬Q/Zs"SY&,/.&<�"4'P'/"4'`aS)�.@020m.@#&3(R@58'PG9<PZµ0m.&A1K
"43('+3U*1<P­2Q/Zs"E%(0mY&3(%U<V%nQ?'/R8#9<PZ&,/.1#&%(è�*-QP%(.@#¬G&'/G\*-3(3(RSY&,/.-D8%=A8"�Am:8R³*�'/R8#9<PZ&,P.@#&.1G&'
<�.@0m0SG&#&%=<4*-QP%(.@#�'P"40³*;#zQP%=<�'�a
º¦"[G&'P"2*2'P%(02Y&3("�,PG&3("@5�<$*-3(3("�A±°²���(ÿ t~ý+©Jt�s\û~ú�ûVü�ü��Uÿ³©\5fQ/.°*1A&A8,/"$'/'[Q/Z&%('hY&,/.1:8K

3n"$0µafH6#¬)+�E�h�1�&5&*�Y&,/.&<�"4'P' %('+*-G&QP.@0³*;Q/%=<4*;3n3(Rh:&3(.&<P­@"�AC£+Z&"4#¬%(QN*;Q/Q/"$02Y&QP'kQ/.
G&'/"[Q/Z&"[,/"$'/G&3(Qh.-TN*CY9*-,�*-3(3("43�0m"40S:\"4,kT�G&#9<�QP%n.1#µ<4*;3n3dQPZ9*-QrZ9*-'r#&.@QrR@"4Qh:\"4"4#
,/"4QPG&,/#&"`Afa��+Z8G&'�5�*µ<4*;3(3n"$,�A8.8"4'[#&.1QS£N*;%nQ²Tt.@,[Q/Z&"m,/"4'PG&3(QS.-T�*-#�*;'/R8#9<PZ&,P.-K
#&.@G&'rTtGs#9<�Q/%(.1#¨<4*;3(3kG&#8Q/%(3dQ/Z9*;QhD@*-3(G&"�%('h"�´&Y&3(%=<�%(Q/3(R°G&'P"�A¥%(#°'/.102"S<�.@0mY&G&Q~*qK
Q/%(.@#�a°JjZ&.@G&3=A¥*¬D@*-3(G&"S#s.@Q�Z9*`D1"S:9"$"4#�,/"4QPG&,/#&"`A�*;Q�Q/Z\*-Q�Y\.@%(#8Q�5½Q/Z&"¬<4*-3(3("4,
%n'h*-G&QP.@0¬*-Q/%=<4*;3(3nR[:&3(.&<P­@"�AmG&#8Q/%(3½Q/Z&"[D@*-3(G&"h:\"�<�.@0m"4'E*`D@*;%(3U*;:&3("@ak�+Zs%n'r02"�<PZ8K



´

µ R=7[¢�£J¤�T ¶[A�G A�H&KyOkKyG�@�W�9 ;�;SAJ@w·JCFQ�¸FG!E�CFE�Mr@:Q�AJIPI
���
µ ¢�£J¤�d�d,T+W�9 ;�;¹>kHº¶�I
>PQ+>POPI
·BO/G�>2»+»rK+G�@¼A�½�A�>PO

;�;¹> ¾B¿{>�@ÀA�½�A�>PO/K�Á
���`+¤?T�5�\�hN`+^�ZJa�T µ W�W�� ;�;¹O/K(@wO�O�¸FKB@wO�A�O/M�@¼E�¾B¿

����

Â�hN`+^�T µ W�9 ;�;¹K�Ã�¶�I
>PQ+>POPI
·²O/G�>2»+»�KyG�@BAÄ½�A�>PO
;�;¹> ¾B¿{>�@ÀA�½�A�>PO/K�Á

���dy�[Å�¢�£JÆ�T µ W�9 ;�;¹C[EÇ½�A�>kO�> ¾�¶[E�>PC[O�K+GmA�Q�Q�K(@�@
µ�È R µ 9

Ém
�Ê�	�
�Ë�ÌÍ�����
ÎÄ"(0
*�.k'�Ïy.ÑÐ�������� �/0
*/Ï

*-#&%('/0�%(02Y&3(%=<�%(Q/3«R�'/R8#9<PZ&,P.@#&%(è4"$'EYs,/.&<�"4'P'/"4'`·�QPZ&"hQ6£�.SY&,P%(02%(Q/%(D@"$'mÒ �&}-v Ó�Ô *-#9A
l {&�s}-v\�¦o Ó�Ô *-,/"hY&,P.-D8%UAj"�ACTt.@,+"�´&Y&3(%=<�%(Q�'/R8#9<PZ&,/.1#&%(è�*-QP%(.@#�a
b�,/.@�1,~*;0ëe@a(eh'/G&0m0³*;,/%(è4"4'+QPZ&"¤'P"40³*;#8Q/%=<�' .;Tk£N*;%nQ¿K¹:8R1K6#&"�<�"4'P'/%(Q6R8ah�+Z&"¤,P"�K

'/G&3(Q+.-T�*�TtGs#9<�Q/%(.1#¯<$*-3(3�#&.1Q+R@"4Qr,/"4QPG&,/#s"�A°%(' <4*;3(3n"`A³*;#±��°¼�r�(ÿ¿û(umù@ý þ�û�ú�ÿ�a+¼rG&,
'/"40¬*-#8Q/%=<�'�Aj"�±9#&"hQ/Z\*-Q�#&.¤£+*-%(Qk%('kQP,/%(�@�1"4,/"`A2:8RS*-'P'/%(�@#&%(#&�[*�Y\.@%(#8Q/"4,�Q/.�'/G9<PZ
*-#S.@:@¶V"�<�Q+Q/.[*-#&.1Q/Z&"4,�D@*-,P%=*-:&3("@5-.1,�:8R[Y9*-'P'/%(#&��'PG9<PZ°*hY9.1%(#zQP"4,+*-'�*hY\*-,~*;02"�K
Q/"4,`ahW»£+*-%(Q+.&<4<�Gs,/'�.1#&3(R³£+Zs"4#µQPZ&"[Y&,/.1�@,~*;0Ø*@<4<V"4'/'P"4'¤QPZ&"S*`£N*;%nQP"�Am.@:@¶�"`<�Q
%nQP'/"43«T��t£+Z&%=<PZ2%('�'/R8#8Q~*@<VQ/%=<4*-3(3(RS*�Y\.@%(#8Q/"4,+*@<$<�"4'/'rQ/.�QPZ&"h.@:@¶�"`<�Q~¢�.1,�QP,~*-#s'/02%(QP'
�¹<�.1Y&%("4'~¢OQ/Z&"h.@:@¶V"�<�Q QP.2*-#&.1Q/Z&"$,+Y&,/.&<�"4'P'�a
ºª*;%(Q6K6:zR1K6#&"�<�"$'/'/%(Q6Rh%('�*NTt.@,P0X.-T&TtGsQ/G&,P"EÊcö *;3('/Q/"`*@Ame�i@Ð1^?Ì/5q*;#9A�%n'½,/"43=*;Q/"�A�Q/.

<�.@#9<V"4Y&Q/'rTt.1G&#9Am%(#¬'/"4D1"4,~*;3�.1Q/Z&"$, 3=*-#&�1G9*-�1"4'�ÈdQPZ&"ÄÕ �&�8�[n Y&,/%(0m%nQP%(D@"+.-TkWh<�Q�e
Ê Ä %("4:9"$,/0³*;#Xe�i@ÐN§¥Ì/5+QPZ&"VÖN× �NØ .@:@¶�"�<VQ/'°.;T�)�.@#9<VG&,/,P"4#8Q~J80¬*-3(3(Q~*-3(­ÍÊ B�.1­@.@QP"
ËÔ��.1­@.1,/.Xe�i1Ð�§ÅÌ/5¤*-#\A�Q/Z&"ÅTtG&Q/Gs,/"ªQ6R8Y\"ª0m"4'/'�*-�@"¦Y\*-'/'P%(#&�Í.-T2Wh>�)+Ä½�&e
Ê B�.@#&"4è`*`£N*¦ûVÿÇ�rq
Ù�e�i1Ð�§CÌ/a³öO.-£�"4D1"4,�5d*-#¦%(0mY9.1,/Q~*;#8QEA8%«Ïf"4,/"4#\<�"¬%n'�Q/Z9*;Q�Q/Z&"
02"�<PZ9*;#&%('/0 Y&,/"$'/"4#8Q/"`A�Z&"4,P"³%('['/R8'/QP"40³*;Q/%=<�Tt.1,�*;3n3+*-'PR8#9<PZ&,/.1#&.@G&'�TtG&#\<�Q/%(.@#
<4*-3(3('³*;#9A�*-G&QP.@0³*;Q/%=<-5�£+Z&%=<PZ�%n'm,/"(Ú\"�<�Q/"`A�%n#êQ/Z&"¦*-:&'P"4#9<�"¥.-T¤*;#zR�'PY9"�<V%U*;3
'/R8#8Q~*@<VQ/%=<�<�.1#&'/QP,/G9<�QP%(.@#�a?�+Z&%('�Z9*;' *['/QP,/.@#s�S%n0mY9*@<VQ�.1#2,/"$G&'~*;:&%(3n%(Q6R8a
H6#¬.1,~A8"4,hQP.³*`D@.1%=ASQ/Zs"�,/G&#jK¹QP%n0m"h.-D@"4,PZ&"�*@A¯%n#8D1.@3(D@"�Am%(#¬Q/Z&"�%n0mY&3("402"$#zQ�*`K

Q/%(.@#¬.-Td£N*;%(Q6K6:zR1K6#&"�<�"$'/'/%(Q6R85&Y&,P.@�1,~*-0m02"4,P'�<4*;#³Gs'/"�"�´&Y&3(%=<�%(Q+'/R8#9<PZ&,P.@#&%(è�*;Q/%(.@#



Û

Y&,/%(02%(QP%nD1"4'f%(#&'/QP"�*@A�.-T\%n0mY&3(%=<�%(Q9'PRz#\</Zs,/.@#s%nè`*-Q/%(.1#�a��+Zs%n'd%('�*OQ/,�*@A8"4.;Ï³:\"4Q6£�"4"4#
Y&,/.1�@,~*;020m%n#s��"�*-'P"2*-#9A�,/"$G&'~*;:&%(3n%(Q6R¬.@#¥Q/Zs"¤.1#&"¤Z\*-#9Af5½*-#9A�"(¯³<�%("4#9<VRµ*-#9A
'/Y\"4"�A8G&Y¥.@#mQ/Z&"�.@Q/Zs"4,�a
í9îkÜ î���­ �&ð��!� Ý
H�TNQ6£�.2Y&,P.&<�"4'/'P"4'S,/"VTt"4,�QP.2Q/Zs"S'~*-0m"�Y9*;'/'/%(D1"¤.1:@¶�"�<�Q`5�0m"4Q/Z&.&A°<$*-3(3(' Q/.¬QPZ9*-Q
.@:@¶�"�<VQE0¬*`RS.-D@"4,P3=*-Y�5s£+Z&%=</Z�,~*-%('P"4'�*-3(3f.-T�QPZ&"�Y&,P.@:&3("40m'+G&'/G\*-3(3(R³*-'P'/.&<�%=*-QP"�A
£+%nQPZÍ'/Z\*-,/"`A§A&*;Q~*sa
�d.ª*@AsA8,/"4'P'°Q/Zs%n'm%('/'/Gs"@5 "`*@<PZ§#s.@#8K6Y&,/.&<�"$'/'°.1:@¶�"�<�Q¬%(#
)+�E�h�1�h%('�*²Y&,/%(D@*-QP"�.1:@¶�"�<�Q`5&*-#9A[%('k*@<$<�"4'/'P%(:&3(" Q/.�.@#&3(R�.1#&"+Y&,/.&<�"$'/'�a?º¦"�'�*`R
Q/Z9*;Q *[Y&,/%(D@*-QP" .1:@¶�"�<�Qr:9"43(.1#&�@'+QP.S%nQP'+Y&,/.&<�"$'/'�õ 'r'/G&:8K6'/R8'PQ/"40¥a
�+Zs"³Ys,/.@�1,~*;0202%(#&�¬0m.jAj"43+"4#&'PG&,/"4'¬QPZ9*-QS'PZ9*-,P%n#s�ªA8.8"4'2#&.1Q2.&<4<�Gs,�È¥Q/Z&"

<�.@0m0SG&#&%=<4*-QP%(.@#S.-TkY9*;'/'P%nD1"¤.1:@¶�"�<�QP'h:9"4Q6£�"4"4#¦Ys,/.&<�"4'P'/"4'[G&'/"$'²*m<�.@Y8R8%(#&�2'P"�K
0³*-#8QP%U<V'�a�bd*-'P'/%(D@"+.1:@¶�"�<�Q�Y9*;,~*-0m"4Q/"$,/'d.-T�*�<4*;3n3\*-,/" *;G&Q/.10³*;Q/%=<4*-3(3(R QP,~*;#&'/0m%nQ¿K
Q/"�A¬:8RSD@*;3nGs"+Tt,P.@0�.@#&"hY&,P.j<V"4'/'rQ/.2*-#s.@Q/Zs"4,�a?W
A8"4"4Yµ<V.@Y8RS.-TkQ/Zs"4'/"�.1:@¶�"�<�QP'
%n'[*@<PZ&%("4D@"`AfÈS£+Z&"4#ª*;#ª.1:@¶�"�<�Q�Þµ%('¤<V.@Y&%("�Af5k*;3(3kQ/Z&"��¹*;3n'P.°Y9*;'/'/%(D1"�¢�.1:@¶�"�<�QP'
,/"�Tt"$,/,/"`A¦Q/.�:zR�Y9.1%n#8QP"4,/'�%(#=Þµ*-,P"2A8"4"4YjK¿<�.1Y&%("�A¦*-'�£�"43(36a[�+Z&"[%n0mY&3("402"$#zQ�*`K
Q/%(.@#¦*-G&QP.@0¬*-Q/%=<4*;3(3nR2*;#9A�Q/,~*;#&'/Y\*-,/"$#zQP3(RµZ9*;#9A83("4'hQ/Zs"S,/"�¸1G&%(,/"`A¥0³*-,P'/Z9*;3(3n%(#&�
.-TEA&*;Q~*°*;#9A¥Y9.1%(#zQP"4,/'`5k*-'[£�"$3n3�*-'S<�%(,~<�G&3=*;,�.@:@¶�"`<�Q¤'PQ/,PG9<�Q/Gs,/"4'`aª¼OTE<�.@G&,P'/"@5
Y&,/.&<�"4'P'hY9*-,�*-02"$Q/"4,P' *-,/"�*;3n£+*`R8'�Y\*-'/'P"�A¬:8RS,/"VTt"4,/"$#9<�"@a
7½%(�@Gs,/"+e@a(e½%n3(3(G&'PQ/,~*;Q/"4'½Q/Z&"�*-:&'P"4#9<�"k.;T&Y9*-'P'/%(D@"k.1:@¶�"�<�QP'�'PZ9*-,P"�Ah:8RhY&,/.&<�"4'P'/"4'

%n#ª)+�h�h�@��Y&,P.@�@,�*-0m'�a¬Îk*@<PZªY\*-'/'P%(D@"2.1:@¶�"�<�Q[%('¤*@<$<�"4'/'P%(:&3("³QP.°"�´9*@<VQ/3(R¦.@#&"
*@<�QP%nD1"S.@:@¶�"`<�Q�·?"�*@<PZª.;TNQPZ&"S±\D@"2'PG&:8K6'/R8'/QP"402'�%n#¦QPZ&%('�Y&,P.@�@,�*-0ë<�.1#&'/%('/QP'¤.;T
.@#&"µ*1<�Q/%(D1"³.1:@¶�"�<�Q°*;#9A�*-3(3 QPZ&"°Y9*;'/'/%(D1"°.@:@¶�"`<�Q/'m%nQ¬<4*-#�,P"�*@<PZ�aX�+Zs"µ*-,�<�'
3U*;:9"$3n3("�A���e�¢�*;#9A[�6Ñ@¢�*;,/"�*;3(£N*`R8'�*@<VQ/%(D@*-QP"�Ah*-'�*;'/R8#9<PZ&,P.@#&.1G&'k<�.@0m0SG&#&%=<4*-QP%¾.1#
�tH/bk)+¢$5@£+Z&%(3("�Q/Z&" *;,~<�'k3=*;:9"43(3("�AC�¹I1¢dQ/.[�¹]1¢k*-,P" *@<�QP%(D@*-Q/"`A¤*;'k#&.@,P0³*;3-TtG&#\<�Q/%(.@#
<4*-3(3('�a½W 'd*E<V.@#&'P"�¸1G&"4#9<�"+.;T9Q/Zs"N*;:&'/"4#\<�"+.-T9'PZ9*-,P"�A�.@:@¶�"�<VQ/'�51'/R8#9<PZ&,P.@#&%(è�*;Q/%(.@#
:9"4Q6£�"4"4#m'/G&:jK¹'PRz'PQ/"40m'�.1#&3(R�.&<4<�G&,P'�£+Zs"4#S.@#&"+'PG&:8K6'/R8'/QP"40 £+*-%(Q/'½Tt.1,�*r,/"4'PG&3(Q
D@*-3(G&"+T�,/.@0�*-#&.1Q/Z&"4,rY&,/.&<�"$'/'�a
b�,/.@Zs%n:s%nQP%(#&�ª'PZ9*-,P"�A
A&*;Q~*Í*;3('/.�Z9*-'�%n0mY9.1,/Q�*-#8Q20m"4Q/Z&.&A8.13(.@�@%=<4*;3E<�.1#&'/"VK

¸@Gs"4#9<�"4'`aXW 'm£�"�'/Z9*;3n3+'P"4"¥%n#ÍJ8"`<�Q/%(.@#�I&acI&5?Q/Z&"¬T�"�*-QPG&,/"4'm.-T¤)+�h�h�@�&5�QP.-K
�@"4QPZ&"4,[£+%nQPZª.1:@¶�"�<�Q¿K¹.1,/%("4#8Q/"�AÅQ/"�<PZ&#s%U¸1G&"$'S'/G9<PZ�*;'�Y\.@3(R802.@,PY&Z&%('/0Ø*;#9A¦A8R1K
#9*-0m%U< :&%(#9A8%(#&�\5�Y\"4,P02%(Q/'fQPZ&"NAj"4,/%(D@*-QP%(.@#h.-T9Y\*-,~*;3(3n"$3@'/R8'PQ/"40m'fTt,P.@0�'/"�¸1G&"4#8QP%U*;3
.@#&"4'`a2�+Zs"2*-:&'P"4#9<�"m.-T+'/Z9*;,/"�AÅ.@:@¶�"�<VQ/'S*-3(3(.-£+' "4%(Q/Zs"4,�*;#µ%(0m02"�A8%=*`QP"�,/"4Gs'/"
�tQ/Zs"¤A8"�T¹*;G&3(QE*;G&Q/.10³*-QP%=< <�.1YzRm.-TkY9*;,~*-0m"4Q/"$,/' %('+QPZ&"�<V.@,/,P"�<�Qh'/"$0³*-#8QP%U<V'~¢45s.@,
Q/Z&"¬%=A8"4#8Q/%«±�<$*-Q/%(.1#ª.-Th#&"4£�Y&,/.&<�"$'/'/"$'³QP.µYs,/.@�1,~*;0ë%(#ª.@,�A8"4,mQ/.¥%n0mY&3("402"$#zQ
'/"40¬*-#8Q/%=<4*;3n3(Rm'/Z9*;,/"�A¥D@*;3nGs"4'�aS7½%(#9*-3(3(Rz5\A8G&"[Q/.¬Q/Zs"2*-:&'P"4#9<�"m.-T�%(#8Q/"4,P3("�*`D8%n#s�
.-T .@Y\"4,�*-Q/%(.1#&'¤%(#&'P%=A8"2'PG&:8K6'/R8'/QP"402'`5k%(Q�Z&"43(Y&'SQP.°"4#&'PG&,/"�Q/Z&"¬<�.@,P,/"�<�QP#&"4'P'³.;T
Q/Z&"�Y\*-,~*;3(3n"$3�*;Y&Y&3(%=<4*-QP%n.1#&'+A8"4,/%(D1"�AmTt,P.@0 'P"�¸1G&"4#8Q/%=*-3½.@#&"$'�a



ß

�+Zs"�:9*-'P%=<E<PZ9*;,~*1<�Q/"4,P%('/Q/%=<�'�.-Tk.@G&,+Ys,/.@�1,~*;0202%(#&�h0m.jAj"43�*-,P"�'/G&0m0³*;,/%(è4"�A
%n#¬7½%n�1G&,/"Se1a Isa

à WXY&,/.&<�"4'P'h%n'+*-#°*1<�Q/%(D@"h.1:@¶�"�<�Q`5&'/"`¸@Gs"4#8Q/%=*-3d*-#9Am'/%(#&�13("�K¹QPZ&,/"`*@A8"�A a
à )�.@020SGs#&%n<4*;Q/%(.@#rQ/.�*@<VQ/%(D@"�.@:@¶�"`<�Q/'�*;,/"�'/R8#8Q~*1<�Q/%=<4*;3n3(RhY&,P.@�@,�*-0m02"�Ah*-'d0m"40SK:9"4,OTtG&#9<VQ/%(.@#¬<4*-3(3('�5&*;#9A¬*-,/"�*;'/R8#9<PZ&,/.1#&.@Gs'�a
à W #�.1:@¶�"�<�Q½%n'd*-G&QP.@0¬*-Q/%=<4*;3(3nR?:&3(.j<P­1"�Ah£+Z&"4#�%nQ�*;Q/QP"402Y&QP'�QP.+G&'/"�Q/Z&"?,/"4'PG&3(Q�.-T9*02"40S:\"4,\TtG&#\<�Q/%(.@#S<4*;3n38QPZ9*-Q½Z9*-'d#&.1Q�:\"4"4#S,P"4Q/Gs,/#&"�A[R1"4Q��t£+*-%(Q6K6:8R1K¹#&"`<�"4'/'P%(Q6Rj¢$a
à �+Z&"4,/"[*-,/"h#&.S'PZ9*-,P"�A¬Y9*;'/'P%nD1"h.@:@¶�"�<VQ/'�a
à b�*;'/'P%nD1"h.@:@¶�"�<VQ/' Y\*-,~*;02"4QP"4,/' *;,/"�Y\*-'/'P"�Am:8R2D@*-3(G&"��¹<�.1Y8Rj¢$a

���
	���
������2á
��"+�/0
� â���"+*/-������,�(ã�*�ä��º��å å æ+æ²çz�J%����

è�Ý å2�?���@�1��ã{é2�1��êd� ß ëUë �6� ê

J8.hT¹*;,�5-£�"+Z9*`D@"+.1#&3(R�"�´9*-0m%(#&"�A�*;#9ASA8"�±9#s"�ASQPZ&"�Tt"�*;Q/G&,P"4'�.;T )+�h�h�@�²£+Z&%=</Z
A8"�*-3r£+%(Q/Z�Q/Z&"��@3(.@:9*;3 *-'PY9"�<VQ/'¬.-T�Q/Zs"°Y&,/.1�@,�*-020m%(#&�¬02.&A8"4365k'PG9<PZ§*-'mQ/Z&"
#9*-QPG&,/"k.;T9Y&,P.j<V"4'/'P"4'�*-#\A QPZ&"4%(,�%(#8Q/"$,~*@<VQ/%(.@#&'`a��+Zs%n'½'/"�<VQ/%(.@#¤Aj"4'~<�,P%(:9"4'?Z&.-£¦Q/Z&"
<�.@#8Q/,P.@3�Ú9.-£�.-T�Y&,P.&<�"4'/'P"4' %('�'/Y\"�<�%«±9"�A 5&%6a "@a(5-Z&.-£�:9"$Z9*`D8%n.1,�58<�.@0m0SG&#&%=<4*;Q/%(.@#�5
*-#9A�'/R8#9<PZ&,P.@#&%(è�*;Q/%(.@#[.-T�*1<�Q/%(D1"�.1:@¶�"�<�QP'k%('�Ys,/.@�1,~*;0202"`Afa9öO"4,/" *;#9A�3=*;Q/"4,`5-£�"
G&'/"°ø�ûwìy¨&û�ü�ÿ QP.20m"�*-#µ*m<4*-3(3d%('/'PG&"�A�Q/.°*SY&,P.&<�"4'/'[02"$0S:9"4,�T�G&#9<�QP%n.1#�a�J8%(#9<�"
<�.@0m0SG&#&%=<4*-QP%(.@#¬%('²*;'/R8#9<PZ&,P.@#&.1G&'�5dQPZ&"2Y&,P.&<�"4'/'SQP.¬£+Z&%=</Z¦QPZ&"2,P"�¸1G&"4'PQ¤£+*-'
%n'P'/G&"`A�£+%(3n3�3=*-QP"4,2ü�û$ø+�-û¬Q/Zs"³,P"�¸1G&"4'PQ�È°QPZ9*-QS%('[Q/.¦'�*`Rz5?%nQ[£+%(3(3�"�´&"�<VG&Q/"¥Q/Z&"
02"40S:\"4,dTtGs#9<�Q/%(.1#³:\"4%(#&�S%(#8D@.1­@"�Afa
�fî=í\î��hó[����ð����!� ®@ó�í=î\ózð@ôy�kôÄïmó&ò-óF���`ð���� �!®1ó�íð�hñ#����ð-ñ,�
! "`<�"4#8Q/,�*-3(%(è4"�Aª<V.@#8Q/,P.@3�%n'[A8%('/Q/,P%(:&G&Q/"`A¥Q/Z&,P.@G&�1Z&.@G&Q[*¬Y&,/.1�@,�*-0µamÎk*@<PZ¦,/.1G8K
Q/%(#&"@51Y&G&:&3(%=<?.@,k.1Q/Z&"4,P£+%('/"@580¬*`RE<�.1#zQ�*-%(#2*rY9*-,PQk.-TfQ/Zs"E<�.1#zQP,/.13¹a½W #["�´9*-0mY&3("
.-T�QPZ&%('+%('+Q/Z&" �f�8�8� <�3=*-G&'P"h.-T�QPZ&"¤öORz:s,/%=Am3U*;#&�z*;G&�@"[ÊcL+%("4,/'PQ/,�*-'/ème�i@ÐN§rÌ/È

^�_J7[Z8����¤�¤�ZJcvdJ¤UT(j�jyj
W�9
���7�cF` µ hJ^�Zv�

7���^�~�T(`+^�Zy¥:~Ç`+^�Zy¥[gJ^�_J7[ZFWD¢�£�9
�[f�Z�f}X[dJ^ñ¤J�[i�i�9
�ñj(j(j �



��ò

Æ�ZJ^�~�¢�£N`+^�Z�¥[gJ^�_J7�Z�9
�[f�Z�f}X[dJ^VZy¥�7�^�_�9
�ñj(j(j �

Wr3(Q/"4,P#9*-QP%nD1"43(Rz58<�.1#zQP,/.13�<4*-#m:9"�<�"4#8QP,~*-3(%(è4"�A���%¹a "@a(58�8*-Q/Zs"4,/"�Am%(#8Q/.�.1#&"hY&3=*@<�"
%n#ÙQ/Z&"¬A8"�±9#s%nQP%(.@#ª.;TE*°Ys,/.&<�"4'P'~¢45�%(#9A8"$Y9"4#\A8"4#8QS.-ThQ/Z&"CTtG&#9<�QP%(.@#�<V.jAj"@a¦W #
"�´9*-02Ys3n"S.;T Q/Z&%('[%('�Q/Z&"�ÖFóNôFõ[ö�óN÷µ<�.1#&'/QP,/G9<VQ2.-Txø²G&%=A8"°Êc! "`<�.@G9<PZ9*;#8Q¯ûVÿù��q�Ùe�i@Ð1ihÌ/È

ú�ûJ5�ü�üY����¤�¤�ZJcSý�ü

þ�ÿ��������}7���^�T(j�j(jkW�9���ÿ�	Fý�

���ÿ�
��v7���^�9

þ�ÿ���������Æ�ZJ^�T(j�j(jkW�9���ÿ�	Fý�

���ÿ�
���Æ�ZJ^�9

ú���
�������û
7���^�~�T�T�e�dy¥�7[i�ZJ^�ZJa�T/7���^�WD¢Se�dy¥�7[i�ZJ^�Zya�T�Æ�ZJ^�W�W�
SfN`���ZSW

hyX�a]T�ey��c�c�ZyX�^�T 7J��^�WÄR��FW�9
Æ�ZJ^�~�T�e�dy¥�7[i�ZJ^�Zya�T 7���^FW�
ñe�dy¥�7[i�ZJ^�ZJa,T�Æ�Zy^�W�W

hyX�a]T�ey��c�c�ZyX�^�T�Æ�ZJ^�WÄR��FW�9
ÿ�
��v����¤�¤�ZJc
!r"�<V"4#8Q/,~*;3(%nè$"�Aª<�.1#8Q/,/.13�0¬*-­1"4'�Q/Zs"2,/"$G&'/"¬.-T 0m"40S:\"4,+TtGs#9<�Q/%(.1#&'�Aj%
¯³<VG&3(Q

Tt.@,SQ6£�.¦,/"�*;'/.1#&'�a
7½%(,/'PQ�5�T�G&#9<�QP%n.1#&'³Aj"4'/%(�@#s"�A�%(#Í*¥'/"�¸1G&"4#8QP%U*;3rTt,~*;02"4£�.@,P­
<4*-#&#s.@Qk:\"+,/"4Gs'/"�AC%n#[*hY9*-,�*-3(3("438.@#&"f¶�G&'PQ�*-'dQPZ&"4RS*-,/"15z*;'�"$3n"$02"4#8Q/'?.-T�<�.1#8Q/,/.13
0SG&'/Q+:\"�*1A&A8"�A�Q/.mQ/Z&"$0µa J8"`<�.@#9A 5f£+Z&"4#¦*S#&"$£
Y&,P.j<V"4'/'¤<V3U*;'/'r%n'r.@:&Q�*-%(#&"�A
Q/Z&,P.@G&�1Z�%(#&Z&"4,P%nQ�*-#9<V"�.;T�*-#&.1Q/Z&"$,�Ys,/.&<�"4'P'�<�3=*-'P'�5-QPZ&"�#s"4£�<�3=*;'/'�.;TtQ/"$#¤#&"$"�A8'dQ/.
</Z\*-#&�1"EQPZ&"�'PRz#\</Zs,/.@#s%nè`*-Q/%(.1#³'�<PZ&"402"hG&'P"�A¬%(#2QPZ&"�.1,/%(�@%(#9*;3�<�3=*;'/'�a?H�T�<�.1#8Q/,/.13
%n'�"40S:\"�A&A8"`AS%(#STtGs#9<�Q/%(.1#S:9.&A8%("4'`5&Q/Zs%n'�0³*`R�#&.@Q�:9"OTt"�*;'/%(:&3("@ad�+Z&%('�3n"`ASG&'�Q/.
A8"�<�%=A8"[Q/.¬G&'P"�<�"$#zQP,~*;3n%(è4"`Aµ<�.1#8Q/,/.13d%n#¥)+�E�h�1�&5f*-'h%(QE*;3n3(.-£+'�TtGs#9<�Q/%(.1#°,/"4Gs'/"
Tt.@,+:\.@QPZ³'P"�¸1G&"4#8Q/%=*;3�*-#\ASY&,P.j<V"4'/'�<�3=*-'P'/"4'`a
b�,/.@�1,~*;0Æe@acÑrY&,P"4'/"4#8QP'�Y9*;,/QP%U*;39<�.&A8"OTt.@,dQ/Zs" 3(%(:&,~*;,/R¤<�3=*;'/'m4 �&�s�z�8�8� afW+T�Q/"4,

<�,/"�*;Q/%(.@#�*-#9A�%(#&%(QP%U*;3(%nè`*-Q/%(.1#�5k*¦Y&,P.&<�"4'/'¬.1:@¶�"�<�Q¬"�´&"�<�GsQ/"4'°%(QP'p÷ }��9��Ó�Ô ,/.1G8K
Q/%(#&"@a+�+Zs%n'+,P.@G&QP%(#&"¤A8"4'�<�,/%(:\"4'�QPZ&"�'/"`¸@Gs"4#9<�"S.;T?*1<�Q/%(.1#&' £+Z&%=<PZ°QPZ9*-Q+Y&,P.&<�"4'/'
"�´&"�<�G&QP"4'2A8G&,P%n#s�³%(QP'�3(%¾T�"4Q/%(02"1a��+Z&"SY&,P.&<�"4'/'[Q/"$,/02%(#9*;Q/"4'h£+Z&"$#¦Q/Z&"�÷ }��\� Ó�Ô
,/.@GsQ/%(#&"�<�.@0mY&3("4Q/"$'�a



�`�

e�i�h�f�f�b�c�d�e�Z�f�f��
7����[iN`�e�~
b�c�d�e�Z�f�f¹T(j(j(jkW�� ;�;v¶#G E+Q�K(@�@¼Q+G K�A�O/>PE�C

����

µ `+c�^J�[h�i µ dN`+añûN` µ Z,T+W�� ;�;v¶#G!EyQ�K(@�@���E+Á�·
��� ;�;¹Á�K/¾(A�M�I
O�����������K�¸FA�¿+>PE�G

�
���� 9

Ém
�Ê�	�
�Ë�ÌÍ���2�
�,ä�� �"!�#�$&%�'�' ���
"+� �

�fîk� î)(+*-, � �¹òr�!�zî�ô;î/.y��,:� �6ò�� �D�hñ,���`ð-ñ#�

W #&.1Q/Z&"4,dA8"4'P%n�1#¤A8"�<V%n'P%(.@#�QPZ9*-Q½0SG&'/Q\:9"?0³*@Aj"�%(#�<�.1#9<�G&,P,/"4#8Qd.@:@¶�"`<�Q6K6.@,P%n"$#zQP"�A
'/R8'/QP"402'm%n'S£+Zs"4Q/Z&"$,³Ys,/.&<�"4'P'µ<�.@#8QP,/.@3r%('2%(02Y&3(%=<�%(Q�.1,S"�´&Y&3(%U<V%nQ`aX)�.@#8Q/,P.@3 %('
"�´&Y&3(%U<V%nQh%«T�%(Q/'�A8"V±9#&%(Q/%(.@#¦<�.1#&'/%('/QP'�.-T *-#¥"�´&Y&3(%=<�%(Q/3(R¬Y&,/.1�@,�*-020m"�AmQ/Z&,P"�*@A¥.;T
<�.@#8Q/,P.@3��t"@a �9a(5+*-'m%(#ÓöOR8:&,/%=A&¢$a ¼rQPZ&"4,/£+%('P"@5E<V.@#8Q/,P.@3h%('S%n0mY&3(%=<�%(Q�5d£+Z&%=<PZÍ%(#
Y&,~*1<�Q/%=<�"�Gs'/G9*;3n3(RS0m"�*-#&'�Q/Z\*-Q+%(Q+%('NA8"`<�3=*-,~*;Q/%(D@"[��"@a �9a(5&*-'+%(#8ø²G&%=A8"�¢4a
H60mY&3(%=<�%(Q�<�.1#8Q/,/.13h%n'°*ÅZ&%(�@Z8K63("4D@"43h<�.@#\<�"4Y&Q`aÆ�+Z\*-#&­8'2QP.�%nQP'³A8"`<�3=*-,~*;Q/%(D@"

#9*-QPG&,/"@5s%(Q�%('+*-#¬"�Ïf"�<�Q/%(D1"�£N*`R[Q/.S"V´jYs,/"4'P' '/R8#9<PZ&,P.@#&%(è�*;Q/%(.@#½adH6Q+G&'/G9*;3(3nR[Y&,P.-K
Dz%=A8"$'+Y&,/.1�@,~*;020m"4,/'k£+%(QPZ¯*[<�.1#&'/%('/QP"4#8Q+Tt,�*-0m"4£�.1,/­f51%n#m£+Z&%=<PZ³QPZ&"4R°<4*;#2T�.@,6K
�@"4Q�%(02Y&3("40m"4#8Q~*-QP%¾.1#¤A8"4Q�*-%(3('�*-#9ASAj"4'~<�,P%(:9"hQ/Zs" '/R8#9<PZ&,P.@#&%(è�*;Q/%(.@#2<V.@#&'PQ/,~*;%(#zQP'
%n#¥*2D1"4,/R�'/R8#8Q/Z&"4QP%=<�0¬*-#&#&"$,�ahH602Ys3n%=<�%(Q+<�.@#8QP,/.@3?Z9*-'�*-3('P.2Q/Zs"�*1A8D@*-#8Q~*;�@"�.;T
Y&,/.102.@QP%(#&�2'PRz#\</Zs,/.@#s%nè`*-Q/%(.1#µ,P"4G&'/"¥Êc®°*-QP'/G&.1­@*¨ûVÿ �rq
Ù�e�i1i@_¥5�L+"$G&'/%(G&'2e`i@ise
5z!r"�<�.1G9<PZ9*-#8Q¤ûVÿÀ��q�Ùfe�i1i&e�58J8Z&%(:9*`R8*-0³*�e�i1i&e�587&,P.@3(G&#9A¬e`i@i1ÑS5&Äf.1Z&, e�i1i@ÑrÌ/a
öO.-£�"$D@"4,`5-0³*;#zRh%(02Ys3n%=<�%(Q�<�.1#8Q/,/.138Tt,�*-02"$£�.1,/­8'k��%¹a "@a(5@*;:&'/QP,~*1<�Q/%(.@#s'dTt.@,k<�.1#8K

<�G&,/,P"4#9<�R&¢?"�´&%('/Q�5;%n#\<�3(G9A8%(#&�+Y9*;Q/Z["�´&Y&,/"4'P'/%(.@#s' Êc)+*-02Ys:9"43(38Ë�ör*-:\"4,/0¬*-#2e`i�§;g
Ì¿5s'/R8#9<PZ&,P.@#&%(è�*;Q/%(.@#°<�.1G&#8Q/"4,P'�ÊcFO.@:\"4,/Q Ë10k"4,n¶VG&'¤e`i�§�§¬5&®�<4ö *;3n"¬û�ÿ&��q�Ù�e`i@i1_
Ì¿58:\"4Z9*`D8%(.@, *;:&'/QP,~*1<�Q/%(.@#s'¤Ê32h*`TtG&,�*¤ËÖÄ "4"2e�i1i@_²Ì/5&*-#9Am'/R8#9<PZ&,P.@#&%(è4"$,/'SÊ W �@Z\*
û�ÿ&��q�Ù�e`i@i1IhÌ/a�Î?*@<PZ¬Z9*-'h*SA8%«Ï�"4,P"4#8Q "�´&Y&,P"4'/'P%(D@"[Y9.-£�"4,�5\*-#9A¬A8%«Ïf"4,/"$#zQrY&,/.1Y8K
"4,/QP%n"$' ,/"$�z*-,�A8%(#&�S,/"$G&'~*;:&%(3n%(Q6Rm.-Tk'/R8#9<PZ&,P.@#&%(è�*;Q/%(.@#°<�.1#&'/QP,~*-%(#8Q/'`a�LO.@#&"�%('+G&#s%¾K
D@"4,P'~*-36Èh£+%(Q/Zs%n#¥"�*1</Z½5�'P.@02"[Y&,P.@:&3("40m'E*-,P"2A8%�¯³<�G&3(QhQ/.°A8"4'�<�,/%(:\"@5�*;#9A�'/.@0m"
Y&,/.1:&3("402'h<4*-#&#s.@Qh:9"2Aj"4'~<�,P%(:9"�A¦*;Q�*-3(36a�L+"4D1"4,/QPZ&"43("4'/'`5½Tt.@,h%(Q/'�*;:&'/QP,~*@<VQ�#9*`K



�VÉ

Q/G&,P"¯*;#9A¦%(QP'¤,P"4G&'/"¬Y\.@QP"4#8Q/%=*-3�Ê32h*`TtGs,~*°ËÇÄ "4"¦e�i@Ð1i¦5k7s,/.@3(G&#\A�e�i@i1ÑmÌ/5d£�"
:9"43(%("4D1"EQPZ9*-Q+%(0mY&3(%U<V%nQk<�.1#8Q/,/.13�'PZ&.@G&3=Am:\"EGs'/"�A°*;'+.-TtQP"4#°*-'+Y\.@'P'/%(:&3("@a
JjRz#\</Zs,/.@#s%nè`*-Q/%(.1#S"�´&Y&,/"4'P'/"�AmG&'P%(#&��"�´&Y&3(%=<�%(Q�<�.1#zQP,/.139%('k#&.1Q�A8"�±\#&"�A¬A8"�<�3=*;,6K

*-Q/%(D1"43(Rz5½:&G&QS%('�%(#&'PQ/"�*1AªYs,/.@�1,~*;0202"`Afa¬�+Z&"23=*;#&�@G9*;�@"4'S)+J&béÊ öO.z*;,/"µe`i�§1Ð
5�ö+.8*-,/"¬e�i1Ð@^�Ì¿5\WhA&*¥Ê >?G&,P#&'2e�i1Ð@^�5 ø²"4Z9*-#s% e�i1Ð-gµ5\H/<PZ8:&%=*-ZÍû�ÿÄ��q�Ùke�iN§@i[Ì/5
¼E<$<4*-0 Ê H6#&02.1'Ne`i@Ð1ÐhÌ/51WE>�)+Ä��&e[Ê B�.@#s"4è�*`£+*³ûVÿÀ��q�Ù�e`i@Ð�§EÌ¿5&b?¼E¼hÄ½Ñ2Ê W 0m"4,6K
%U<$*¤e`i@Ð1Ð�Ì/5-)�.@#9<�Gs,/,/"$#zQ�)ÍÊ2øh"4Z9*;#&%&ËÍF+.8.102" e`i@Ð@iNÌ/5q*;#9A[Îd%«Ï�"43=�1��Êc)+*-,P.@02"$3
e�i@i1I@*rÌ�*-3(3\G&'/"r"�´&Y&3(%=<�%(QN<�.1#8Q/,/.136a�H6QP'k±9,P'/Q *1A8D@*-#8Q~*;�@"+%('�Q/Z9*;Q�51'/%(#9<�"hQ/Zs" Y&,P.-K
�@,~*;020m"4,�*1<�Q/G9*;3(3nR�Y&,/.1�@,~*;02'k*hQPZ&,/"�*1A[.-T�<�.1#8Q/,/.1365z*;3n38QPZ&" "�´&Y&,P"4'/'P%(D@"hY9.-£�"4,
*-'/'P.&<�%=*-Q/"`A°£+%(Q/Z�%n0mY9"$,~*-QP%(D@"h3=*-#&�1G9*-�1"¤<4*-#�:9"[G&'/"`Afa��+Z&"SA8"4Q�*-%(3("�A¬:\"4Z9*`D1K
%n.1,¤.;T²*;#�*@<VQ/%(D@"m.@:@¶�"�<VQ2<4*-#Ù:9"¬'/Y\"�<�%«±9"`Af5 *-#\A¥±9#&"¬QPG&#&%(#&�¥.-T Y\.@3(%=<�%("4'¤%('
Y9.1'/'/%(:&3("@a
�+Zs"�'P"�<�.@#\AS*@A8D@*;#zQ�*-�1"k.-T9"V´jYs3n%=<�%(Qk<�.1#zQP,/.13z%('dQ/Z\*-Qd%(Q�*-3(3(.-£+'�Ys,/.@�1,~*;0202"$,/'

Q/.ªA8"4'�<�,/%(:\"µQPZ&"¬%(#zQP"4,/#\*-3E*1<�Q/%(.1#&'S.-ThY&,/.&<�"4'P'/"4'`5h%6a "1an5d.1Y9"$,~*-QP%(.@#&'mQ/Z9*;Q2*-,/"
Q/.ª"V´j"`<�G&Q/"¦%(#9Aj"4Y9"$#9A8"4#8Q/3(RÍ.;T¤"�´&Q/"$,/#9*;3�,/"�¸1G&"$'/Q/'`a �+Z&%('m­z%(#9AÙ.;T�*@<�QP%(Dz%(Q6R
%n'�A8%�¯³<�Gs3nQ`5f.@,�"4D@"4#¦%(0mY9.1'/'/%(:&3("@5\QP.³Ys,/.@�1,~*;0Ø£+%(Q/Z¥%(02Y&3(%=<�%(Q <�.@#8QP,/.@365f'P%(#9<�"
Q/Z&"4,P"S%(' G&'PG9*-3(3(R2#&.mY&3=*@<�"[Q/.m02"4#8QP%n.1#¬Q/Z&"¤*1<�Q/%(D@*;Q/%(.@#¬.-T�Y9"4,P'/.1#9*-3�*1<�Q/%(.1#&'�a
H6#ª*-#8R¨<$*-'/"15d%nQ�%n'�D@"4,PR¦Z9*-,�A¥Q/.¬±9#s"43(R¨<�.1#8Q/,/.13�QPZ&"SQ/%(0m"¤'PY9"4#8Q["�´&"�<�G&QP%(#&�
'/G9<PZµ*1<�Q/%(.@#s'�5&*-#\A2QPZ&"hQ/%(02"r'/Y\"4#8Q 'P"4,/D8%=<�%(#&�S"�´&Q/"$,/#9*;3n3(R1K6Dz%('P%n:s3n"r,/.1G&Q/%(#&"4'`a
�+Zs"¤QPZ&%(,~A¥�6*-#9Af5 Q/.2.1G&,h�@,P.@G&Y�5fA8"`<�%('/%(D@"�¢�*@A8D@*;#zQ�*-�1"E.;T�"�´&Y&3(%=<�%(QE<�.1#8Q/,/.13

%n'�Q/Z\*-Q�G&#9A8"4,�'/.102" <�.1#9A8%(Q/%(.1#&'�51%(Q�Y\"4,/0m%(Q/'kQPZ&"EA8"$'/%(�@#¬*-#9Am<�.@#&'PQ/,PG9<�Q/%(.1#³.;T
%n0mY&3(%=<�%(Q�<�.@#8Q/,P.@3sTt,~*;02"4£�.@,P­8'�a�J8G\</Z2*;:&'/QP,~*1<�Q/%(.@#s'�<4*-#S:\" YsG&Qk%(#8Q/.h3(%n:s,~*-,P%("4'�5
Tt,/.10
£+Z&%=<PZSY&,/.1�@,�*-020m"4,/'d<4*-#2<PZ&.1'/"rQ/Z&"r02.@'PQk*-Y&Y&,P.@Y&,P%=*-Q/"�T�.@,dQ/Z&"$%n,�#&"4"`A8'
Ê )+*;,/.102"43 e`i@i1_@<�Ì/a°�+Z&"$#�5k£+%(Q/Zs%n#¦.1#&"S3=*-#&�1G9*-�1"@5d.@#s"³<4*;#�*-3(£+*`R8'²<PZ&.8.1'/"
Q/Z&"¥Q6R8Y9"°.;T�<�.1#zQP,/.13 Y&,P.@�@,�*-0m02%(#&�°QPZ9*-Qm:9"4'PQm±9Q/'°*¥�@%(D1"4#ÍY&,P.@:&3("40¥a§H6#
T¹*@<�Q`5&"�´&Y&3(%=<�%(Q <�.1#zQP,/.13�0³*`R[:\"�D8%n"$£�"�A�*-' *[3(.-£�K¹3("4D1"43f02"`</Z\*-#&%('/0¥5@*-3(3(.-£+%(#&�
"4%(Q/Z&"4,�Q/Zs"²Aj"�±9#&%(Q/%(.1#S.-T�<�.102Y&3("�´�*;#9A[Y&,P"�<�%('/"h'/R8#9<PZ&,P.@#&%(è�*;Q/%(.@#½5@.1,�QPZ&"E<�.1#8K
'/Q/,PG9<�QP%n.1#°.-T�*[Y9*;,/QP%U<VG&3=*-, *-:s'/Q/,�*@<�QP%(.@#¬Q/.S:\"�G&'P"�AmTt.1,+Z&%(�@Z&"4,¿K¹3("4D1"43�%(0mY&3(%U<V%nQ
<�.@#8Q/,P.@36a
H6#m'/G&0m0³*;,/R85-.@G&, *;,/�1G&02"4#8Q�%('�QPZ9*-Q`È
e1a�Ys,/.@�1,~*;0202"$,/'k'P.@02"$Q/%(02"4'?#&"4"�A¬"V´jYs3n%=<�%(Q <�.1#8Q/,/.136·
Ñsa�%(0mY&3(%U<V%nQ�<�.@#8Q/,P.@3fY\"4,/0m%(Q/'+Q/Zs"E,P"4G&'P"�.-Tk'/R8#9<PZ&,P.@#&%(è�*;Q/%(.@#½·
Isa�#s.SG&#&%(D@"4,P'~*;3�%(02Y&3(%=<�%(Qk<�.@#8QP,/.@3�*;:&'/QP,~*1<�Q/%(.@#�"�´&%n'PQ/'`·9*-#\A
g\a�"V´jYs3n%=<�%(Q <�.1#8Q/,/.13�*-3(3(.-£+'�Gs'+Q/.S:&G&%(3=AS%(0mY&3(%U<V%nQk<�.1#8Q/,/.13�*;:&'/QP,~*@<VQ/%(.@#&'`a
Wr' *S<�.@#s'/"�¸1G&"4#\<�"@5fQPZ&"�:9*;'/%=<r02"�<PZ9*;#&%('/0ÖTt.1,�Ys,/.@�1,~*;0202%(#&�hY&,P.&<�"4'/'h:\"�K

Z9*`D8%n.1,�%(#¬)+�E�h�1�[%n'�"�´&Y&3(%=<�%(QN<V.@#8Q/,P.@36akÎ½´&Y&3(%=<�%(QN<�.1#8Q/,/.13fY&,/.1�@,�*-020m%(#&�E<�.1#8K
'/%('/QP'+.-T�A8"�±\#&%(#&�¤QPZ&"&÷ }��\��ÓrÔ ,/.1G&Q/%(#&"r.-TdQ/Z&"{4 �&�s�8�8�z� <�3=*-'P'N*;#9AS%(QP'NA8"$,/%(D@"�A
<�3=*-'/'P"4'¬�¹b�,/.@�1,~*;0 e1acÑ@¢rG&'/%(#&��Q/Z&"m'/"�¸1G&"4#8QP%U*;3N<V.@#8Q/,P.@3+'/QP,/G9<VQ/G&,P"4'S.-TE)+�h�[a



�4ç

W 3(39.;T�QPZ&" "�´&Y&,P"4'/'P%(D@"�Y\.-£�"$,�.;T�)+�E�Õ%('N*`D@*;%n3=*;:&3("@5`£+%nQPZ&.@GsQN*;#zR[3(%(02%(Q~*;Q/%(.@#�a
7&.1,+"�´9*-02Ys3n"15@QPZ&"hY&,/.&<�"4'P'h:9.&A8Rm.-T�*[:\.@Gs#9A8"�Am:&G8Ïf"4,h<4*-#¬:\"¤A8"�±9#s"�A°*-'`È

e�i�h�f�f4�J��¤�¤�ZJc65S~ 7����[iN`�e�b�c�d�e�Z�f�f��
���
µ `+c�^J�[h�i µ dN`+añûN` µ Z,T+W
�

\�7�`�i�Z�T+K�Ã�K�Q+M�O/>PC�»FW}�
`+¤UT98/¤J�[i�i,T+W�W

K�Ã�¶�I
>PQ+>PO,@wKyG�¿+>PQ�KBE�¾�¶#MNO
`+¤UT98!Zy¥�7�^�_�T+W�W

K�Ã�¶�I
>PQ+>PO,@wKyG�¿+>PQ�KBE�¾m»rK+O
�

�
� 9
>?"4'P%UAj"4'2"�´&Y&3(%=<�%(Q2<�.1#zQP,/.13¹5?.@QPZ&"4,ST�"�*-QPG&,/"4'¬*-,P"³#s"4"�A8"�Aê%(#�.@,~Aj"4,SQ/.ª<�.1#8K

'/Q/,PG9<�Q°*-:s'/Q/,�*@<�QP%(.@#&'mTt.1,2<�.@#9<VG&,/,P"4#8Q°Y&,/.1�@,�*-020m%¾#&�\a��+Z&"4'P"°Tt"`*-Q/Gs,/"4'°*-3('P.
Y&,/.-D8%=A8" )+�h�h�@�h£+%(Q/ZS*h0m"�<PZ9*-#&%('P0XQ/.�"�´&Y&3(%=<�%(Q/3(R�'P"4,/D8%=<�"r,/"�¸1G&"4'PQ/'`5&Q/Zs" Q6£�.
%n#s'/Q/,PG9<�QP%n.1#&' 3("�T�Q�G&#s'/Y\"�<�%«±9"�A�%(#2Q/Zs"�"�´9*-0mY&3(" *-:\.-D@"@a
7½%(,/'PQ�5+A8"�±\#&%(#&�ª*°Ys,/.&<�"4'P'�õ '¬Q/Z&,P"�*@AÙ.-T¤<�.1#8Q/,/.13+.-TtQP"4#Í<�.@#s'/%('/QP'2.-T¤A8"V±9#8K

%n#s�2Q/Zs"S'/R8#9<PZ&,/.1#&%(è�*-QP%(.@#¥.-T+%nQP'hY&G&:&3(%=<�0m"40S:\"4,�TtG&#9<VQ/%(.@#&'`aSJ8%(#9<�"S'/G\</Z¦*-#
*@<�QP%nD8%(Q6R°,P"�¸1G&%(,/"4'SA8R8#9*-0m%=<h0³*;#&%(Y&G&3=*-QP%n.1#2.;TO)+�h�éTtG&#\<�Q/%(.@#s'�5½£�"S#&"$"�A¥Q/.
,/"4Y&,P"4'/"$#zQ?02"40S:\"4,\TtG&#\<�Q/%(.@#s'�*-' ±9,/'PQ6K/<�3=*-'P'�.1:@¶�"�<�QP'�a���H6#�Y&,~*1<�Q/%=<�"15-.@#&3(Rr'/.@0m"
3n%(0m%nQP"�A[T�"�*-QPG&,/"4'`5f'/G\</Z¦*-'hQPZ&"¤*-:s%n3(%(Q6R2QP.2G&'P"¤,P.@G&QP%(#&"4'�*-'rY9*-,�*-02"$Q/"4,P'�5f*-#9A
'/R8'/QP"40SK6£+%=A8"hD@*-3(%=A�TtG&#9<�QP%(.@#¬%=A8"4#8Q/%«±9"4,P'�5\*-,/"h#&"$"�A8"�Afac¢
�d.r±93(3\Q/Z9*;Qk#&"4"�A 58£�"rY&,/.-D8%=A8"+Q/Zs"+TtG&#\<�Q/%(.@#�: }�o Ó�Ô � Tt.@,��P02"4QPZ&.&A�H/!r¡8¢dQ/.,/"4QPG&,/#¬T�G&#9<�QP%n.1#¬%UAj"4#8Q/%«±9"4,P'�adH6Q/'rG&'~*;�@"h%('�È
¥[Zy¥��[ZJc�gN`(a�¤�9
¤=R�¥�`+a�T 7���^�W�9
¤=R�¥�`+a�T�5�~�~�7���^[W�9
¤=R�¥�`+a�T�5�~�~�7���^ � 5�~�~ Æ�ZJ^�W�9
¤=R�¥�`+a�T�5�~�~�7���^#T(`�X�^��BbS6FW�W�9

H6#¦.@,~Aj"4,�Q/.°A8"`*-3k£+%(Q/Z¥.-D@"$,/3(.z*1A8%(#&�95\Q/Zs%n'²TtG&#9<�QP%(.@#¥,/"4QPG&,/#&'["4%(Q/Zs"4,¤*¬'P%n#s�@3("
%UAj"4#8Q/%«±9"4,`5�.1,¤*¬,/"$Y&,/"4'P"4#8Q~*;Q/%(.@#Ù.-T *-3(3�*@Aj"�¸1G9*-QP"[TtG&#9<�QP%(.@#&'`a2F+"43=*;Q/"�A�TtGs#9<PK
Q/%(.@#&' *;,/"�A8"�±\#&"�A¬%(#³Jj"�<�Q/%(.1#µ]&acI&aH6#�Q/Z&"['~*;02"h£N*`R85&:\"�<4*;G&'/"S£�"[#&"4"�A�Q/.m"�´&Y&3(%U<V%nQP3(R³Ys,/.@�1,~*;0Æ,P"�¸1G&"4'/Q�'/"4,¿K
Dz%=<�%(#&�\5&£�"�0SG&'PQ+:9"¤*;:&3("hQ/.20¬*-#&%(Y&Gs3U*;Q/"r,/"�¸1G&"4'PQ/'¤*;'+.@:@¶�"`<�Q/'[�t%6a "@a(5&QP.2Y9*;'/'
Q/Z&"40Ç*-'�Y9*;,~*-0m"4Q/"$,/'+.-Td.@QPZ&"4,�TtG&#\<�Q/%(.@#s'�58Q/.2*;'/'P%n�1#2QPZ&"40�Q/.[D@*-,/%=*;:&3("4'�58*-#9A'/.[.@#9¢$a�H6#¬)+�E�h�1�&51Q/Z&"h<�3=*-'/'²ö ��;-�f�8�-v 02.&A8"$3n'd,P"�¸1G&"4'/QP'�a�W '?'/Z&.-£+#m:9"43(.-£�5"4D@"4,PR¬,/"�¸1G&"4'PQ %(' *-#¬%(#&'PQ~*-#\<�"h.-TkQ/Z&%('+<�3=*-'P'�È



�w3

e�i�h�f�f4��Z�<J�[Z�fJ^=�
7����[iN`�e�~
¥[Zy¥��[ZJc�gN`+a�¥:9 ;�;±H{K+H=��K+G¼O�E>��KzQ�AJIPI
K�Á
ûN`�fJ^�
J5JX�_�£pZJ¤�¤�gy7[hJc�hy¥�f�9 ;�;±K@?²K�QyO/>P¿+K�¶FA�G!A�H{K+O/K+G @
5JX�_ñdy�[Å�Z�eJ^�9 ;�;±O/A�GP»�K+O�E��BAwK�Q+O
c�Z�<J�[Z�fJ^�gN`(añ`+a�9 ;�;C��D]E�¾BO
¸FK{G!K�L+M�K(@(O
���� 9

W
,/"`¸@Gs"4'/Q�.1:@¶�"�<�QhZ&.13=A8' QPZ&"¤%=A8"$#zQP%«±9"4,h.-TkQ/Zs"�TtGs#9<�Q/%(.1#°Q/.m:9"[%(#zD1.@­1"�Af5\Q/Z&"
*@<�QPG9*-3+Y9*;,~*;02"4QP"4,/'S.;TEQ/Zs"³%(#8D@.&<4*;Q/%(.@#½5k*°,P"�Tt"4,P"4#9<�"¥Q/.¦QPZ&"¬Q~*-,P�@"4QS.1:@¶�"�<�Q`5
*-#�H/!Ç.;T²QPZ&"¬,/"�¸1G&"$'/Q�5h*-#\Aª%(#8T�.@,/0¬*-QP%n.1#µ#s"4"�A8"�Aê%(#�.@,~Aj"4,2QP.¦%n0mY&3("402"$#zQ
Q/Z&"S,P"402.1Q/"[%n#8D1.j<$*-Q/%(.1#�a[�+Z&"2<�3=*-'P'Äl ��n %n'hG&'P"�A¥Q/.�0³*-#s%nYsG&3=*-Q/"�*;#zR�:9*-'P%U<
Q6RzY\"2.;TO)+�h�[5�*;#9A¦*-#8R°Y\.@%(#8Q/"$,¤QP.µ*°<�3=*-'P'¤.1,¤*¬'PQ/,/G\<�Q/G&,P"@a¦J8%(#9<�"}l ��n %('
%n0mY&3("402"$#zQP"�A[%(#2'PQ~*-#\A&*-,�A°)+�h�¤5sQ/Z&"�:9*-'P%U<rQ6R8Y\"²<V.@#8D@"4,P'/%(.@#s'E*-,P"h%n0mY&3(%=<�%(Q�5
£+Z&%(3n"h<�.@#8D1"4,/'P%n.1#&' QP.2<�3=*-'P'+Y9.1%n#8QP"4,/'+0SG&'PQ�:\"�"�´&Y&3(%=<�%(Q�a
7½%(#9*;3n3(R85kQP.¦:9"¦*-:&3("°QP.¦TtGs3n3(Rª<�.1#8Q/,/.13h,/"�¸1G&"4'PQ°'/"$,/D8%=<�%(#&�95+Ys,/.@�1,~*;0202"$,/'

0SG&'/Q+Z9*`D1"�*@<4<�"$'/'�QP.SQ/Z&"[3(%n'PQ+.-TkY\"4#9A8%(#&�m,/"�¸1G&"4'PQ/'`ah�+Z&%('+%n'r�@%(D@"$#³QPZ&,/.1G&�@Z
Q/Z&"�4 �&�&�8�8�8� <�3=*-'P'�5?£+%nQPZª*°'PY9"`<�%«±�<m02"40S:\"4,h#9*-0m"�A �\��;-�f�8�-v �s}8�-v QPZ9*-Q
<�.@#8Q~*;%(#&'+Q/Z&"h3(%('/Q`a
ºê%nQPZ2QPZ&"4'/"�Q/Z&,P"4"�T6*@<�%(3(%(Q/%("4'k%(#¬Y&3=*@<�"15&%(Q�%('+Y\.@'P'/%(:&3("hQ/.SY&,P.@�@,�*-0�Q/Z&"�<�.1#8K

Q/,/.13d.-TkY&,/.&<�"$'/'/"$'¤%(#µA8%(D1"4,/'P"�*;#9A}Ú9"�´&%(:&3("�£+*`R8' Y&,P"4'/"4#8QP"�A¥%(#°Q/Z&"[Q6£�.2#&"�´&Q
'/"�<�QP%(.@#&'`a
�fîk� î)E �GFdð��&ð�¬¥ñ6HÄ�fó8ð�î��6ò-óJISñ,� ��� �dójô
J8"4,/D8%=<�"�Ys,/%(02%(Q/%(D1"4'�*-,P"h#&"4"�A8"`A¬Q/.2*;3n3(.-£�Y&,P.@�@,�*-0m02"4,P'kQ/.[Y&,/.1�@,�*-0Æ<�.1#8Q/,/.13
"�´&Y&3(%U<V%nQP3(Rza[M+'/G\*-3(3(Rz5fYs,/.@�1,~*;0202"$,/' *-,P"S�@%(D@"$#µ.1#&3(Rµ*CTt"4£
'PG9<PZ¦Y&,/%(0m%nQP%(D@"4'`5
0³*-%(#&3(R[:9"`<4*-G&'P"¤QPZ&"4R¬*-,/"�0³*@Aj" Y9*;,/Q+.-TkQPZ&"�3=*-#&�1G9*-�1" %(Q/'P"43«T�*-'+'/R8#8Q~*1<�Q/%=<4*;3
<�.@#&'PQ/,PG9<�Q/%(.1#&'[�t"@a �9a(58QPZ&" �8�-�K�\� %(#&'PQ/,/G\<�Q/%(.@#�.-TkWEA&*1¢4a?ºÍ%(Q/Z¬Q/Z&"�Y&,/%(02%(QP%nD1"4'
£�" A8"V±9#&"@58%(Qd%('�Y\.@'P'/%(:&3("+Q/.hY&,P.@�1,~*-0Ö*�<�.102Y&3("4QP"�3(%(:&,~*;,/R�.;T�'P"4,/D8%=<�"r,/.@GsQ/%(#&"4'
Ê )+*;,/.102"43fe�i1i@_1*+Ì/adJ8.@0m"�.;T�QPZ&"4'P"E*-,P" 'PZ&.-£+#S%(#2bd,/.1�@,~*;0Æe1a Is5-£+Z&"4,P" � *-#9A
L *-,P"S02"40S:\"4,+%=A8"4#8Q/%«±9"$,/'�.1:&Q~*;%n#s"�A¬T�,/.@0×Q/Z&"�TtG&#\<�Q/%(.@#M: }�o:Ó�Ô %(#8Q/,/.&A8G\<�"�A
%n#mQ/Z&"�Y&,/"4D8%(.@Gs'+'/"�<�QP%(.@#�a
�+Zs"4'/"mTtG&#\<�Q/%(.@#s'2*-,/"°A8"V±9#&"�A�%(#ÙQ/Z&"°<�3=*-'P'�4 �j�s�8�8�8� 5k*;#9Aª<$*-#�:9"¬G&'P"�A

£+Z&"4#2Ys,/.@�1,~*;0202%«#&�+Q/Zs"&÷ }��9��Ó�Ô ,P.@G&QP%n#s"@ad�+Z&"4,P"²*;,/"+#&.�3n%(0m%nQ�*-QP%n.1#&'f.@#mQ/Z&"
,~*-#s�@"[.-T�T¹*@<�%(3(%(Q/%("4'rQ/Z9*;Q²<$*-#¥:9"S"4#\<4*-Y&'PG&3=*-QP"�A¥%(#°'/"4,PD8%U<V"2,/.1G&Q/%(#&"$'�a[�+%(02"�A
'/"4,PDz%=<�"$'2*-,/"2*;#¦"�´9*-0mY&3("¤.;TN'PG9<PZª"�´&Y&,P"4'/'P%nD1"4#&"4'P'�·+'P"43("�<�QP%n.1#¦:9*-'P"�A¦.1#¦Q/Z&"
,/"�¸1G&"4'PQ+Y9*-,�*-0m"4Q/"4,P'�%('�*;#&.@QPZ&"4,`ak®¬.@,P"4.-D@"4,`58%«T *hYs,/.@�1,~*;0202"$,�Aj.z"$'�#&.1Qd±9#9A
Q/Z&"¬Y9*;,/Q/%=<�Gs3U*;,¤'P"43("�<�QP%n.1#¦TtGs#9<�Q/%(.1#ª'/Zs"³#s"4"�A8'`5�'PZ&"¬%('�*;:&3("2Q/.¥Y&,P.@�@,�*-0 %(Q�a



�+�

;�;�NBE�CPOQ�(I
EyQSR�>
C�»²@(K+G�¿y>kQ�K(@
f�ZJc µ Z�g�d�iJa�Z�fJ^,T+W�9 ;�;UT�KyG�¿+KBO
¸FK{EJI
Á�K(@wO�G K�LyM�K(@(O�E�¾BAJIkI
f�ZJc µ Z�g�d�iJa�Z�fJ^,T�¤�W[9 ;�;WV[¸FK{EJI
Á�K(@wO�G K�LyM�K(@(O�E�CB¾
f�ZJc µ Z�g�d�iJa�Z�fJ^,T�¤��BÆ��Yj(jwjPW�9 ;�;XVF¸FKzEJI
Á�K(@wO�E�¾�¾BE�Gm»
jwj(j
f�ZJc µ Z�gJ¤�iy�[fY7�T(W�9 ;�;UT�KyG�¿+KBO
¸FK{EJI
Á�K(@wO[Z ½�> ¶[K{E�M�O�O�¸FKBE�O
¸FK+G�@
f�ZJc µ Z�gJ¤�iy�[fY7�T ¤�W�9 ;�;WV[¸FK{EJI
Á�K(@wO�E�CB¾
jwj(j
;�;�\ I
E+QSRr>kC�» @wK+G�¿+>PQ�K(@Y]#½�A�>PO�M�CFO/>�I�O
¸FK+G K&>�@ÀA�QyO/M�AJIPI
·BAÄG K�L+MNK(@wO�O�Ez@wK+G�¿+K
�[i�g�f�ZJc µ Z�g�d�iJa�Z�fJ^#T�¤FW�9 ;�;^�(I
E+QSR�>PC�»{¿+K+G�@(>PE�CDE�¾²@(K+G�¿+K EJI
Á�K(@wO�E�CB¾
�[i�g�f�ZJc µ Z�gJ¤¦iy��f&7�TwW�9 ;�;^�(I
E+QSR�>PC�»{¿+K+G�@(>PE�CDE�¾²@(K+G�¿+K _mM�@�¸
jwj(j
;�;`V,>PH&K�Á>�(I
E+QSRr>kC�»{@(K+G�¿+>PQ�K(@a]6��I
E+QSR ¾(E�G¼AÇI
>PH&>PO/K�ÁxO�>kH{K&E�CNI
·
^J¥[g�f�ZJc µ Z�g�d�iJa�Z�fJ^#T�^FW�9 ;�;UT�KyG�¿+KBO
¸FK{EJI
Á�K(@wO[Z ½�A�>PO�A�O�H&EJ@(O�O
jwj(j
;�;C�(C(¾(E�G�H{A�O/>PE�CÄG!KyO/G�>PK+¿+AJI
Z�bF`�fJ^�gJc�Z�<J�rZ�fy^�T+W ;�;¹O/G�MNK&> ¾BA²¶[K+CFÁ�>PC�»zG!K�L+M�K�@wO�K�Ã�>�@(OP@
Z�bF`�fJ^�gJc�Z�<J�rZ�fy^�T�¤[W ;�;WV�G�M�Kz> ¾BA²¶[K+CFÁ�>PC�»&G K�L+MNK(@wO�K�Ã�>�@wOP@¼E�CB¾
jwj(j
;�;dcDA�>PO/>PC�» ¶#G�>PH{>kO�>k¿yK(@
\�hN`+^�g�h�gJc�Z�<+�[ZJfJ^�TwW�9 ;�;1cDA�>PO�M�CFO/>�I�O
¸FK+G K&>�@BAÄG K�L+MNK(@wO�O/E @wK+G�¿+K
\�hN`+^�g�h�gJc�Z�<+�[ZJfJ^�T!¤�WF9 ;�;1cDA�>PO�AÄG K�L+MNK(@wO�O�Ez@wK+G�¿+K&E�CB¾

Ém
�Ê�	�
�Ë�ÌÍ���2á
�JeN02'��³"(��Ï²�(ã�fJ�����+0
���hg���-�*/02$����

�+ZzGs'�583(%(:&,~*;,/%("4'k.;T�'/"4,PDz%=<�"h,P.@G&QP%n#s"4'�58'PY9"�<V%¾±f< QP.¤Y\*-,/QP%=<�G&3=*-,kYs,/.@�1,~*;0202"$,/'d.@,
*-Y&Y&3(%=<4*;Q/%(.@#¬A8.@0¬*-%(#&'�51<4*-#¬:\"¤A8"�±9#s"�Afa
Wr#&.@QPZ&"4,�%(02Y\.@,/Q�*-#8Q�Y\.@%(#8Q�<�.1#9<�"4,P#&'+"(¯³<�%("4#\<�RfÈk<�.@#9<VG&,/,P"4#9<�RmY9.13n%=<�%("4'�*-,/"

A8"4Q/"$,/02%(#&"`A¬£+%(Q/Z&%(#¬Q/Z&"[<�.@#8Q/"V´jQr.-T�"`*@<PZ°Y&,P.j<V"4'/'`5f:9*-'P"�A¬.1#°3(.j<$*-3�%(#8T�.@,/0¬*`K
Q/%(.@#�5 ,~*-QPZ&"4,�QPZ9*-#¦:8R°Gs'/%(#&�¬H/bk)haf�+Z&%('�*`D@.1%=A8'hY&,/.1:&3("402'r3n%(­1"¤Y\.@3(3(%(#&�S:&%=*-'
Ê ø²"4Z9*-#s%�e`i@Ð-grÌ/a½�+Z&%('�%('�*;#2%(02Y\.@,PQ~*-#8Qk*@AjD@*-#8Q~*;�@"�%n#¬A8%('/QP,/%(:&G&QP"�ASY&,P.@�1,~*-0CK
02%(#&�9a�d.¥%(3n3(G&'PQ/,�*-Q/"¬QPZ&"¬G&'/"°.;T�"�´&Y&3(%U<V%nQS<�.1#zQP,/.13 Y&,P.@�@,�*-0m02%(#&�95dbd,P.@�@,�*-0 e1a g
Y&,/"4'P"4#8Q/'�*S)+�h�h�@�[%(02Y&3("40m"4#8Q~*;Q/%(.-#¤.;T�*[:9.1G&#9A8"�Am:&GjÏ�"4,`a��+Z&%(' A8"�±9#&%(QP%n.1#
%n0mY&3("402"$#zQP'�*Å'/Y\"�<�%«±�<¥Y\.@3(%=<�RfÈ¥£+Z&"4#�Q/Z&"¥:&G8Ïf"4,°%('2#s"4%(Q/Z&"4, �1�9�8��Ó�Ô #&.@,
� : w&vFn ÓrÔ 51Q/Z&"h:&GjÏ�"4, *;3(Q/"4,P#9*-QP"4' 'P"4,/D8%=<�"�.1# w8�&v:Ó�Ô *-#9A L �-v ÓrÔ af�+Zs%n'+Y\.@3(%=<�R%n'+<�3("�*;,/3(R¤#s.@Q�Q/Z&"r.@#&3(R[Y9.1'/'/%(:&3("r.@#&"@ak7s.@,�"�´9*-0mY&3("@5-'P.@02"+'P%(Q/G9*;Q/%(.@#&'?02%(�@Z8Q
,/"�¸1G&%(,/"¬,P"�¸1G&"4'/QP'2QP.µ:\"¬Y&,/.&<�"4'P'/"�AÓ%n#ÙQ/Z&"m.@,�A8"4,S.-T QPZ&"4%(,2*-,P,/%(D@*-36a¥J8G9<PZ�*Y9.13n%=<�R2<$*-#¬:9"�Y&,/.1�@,~*;020m"�A¤*;'�Tt.@3(3(.-£+'�È

µ `+c�^J�[h�i µ dN`+aVûN` µ Z,T+W}�
\�7�`�i�Z¹T98!fJ^�dy7#W}�



��¡

e�i�h�f�fi�J��¤�¤�ZJc�~ 7����[iN`�epb�c�d�e�Z�f�f��À7����[iN`�e�ûN`�fJ^S�
���7�c�dJ^�Z�eJ^�ZJa ~
µ `+c�^J�[h�i µ dN`+añûN` µ Z,T+W
�

\�7�`�i�Z¹T98!fJ^�dy7#W}�
`+¤?T98/¤J�[i�i,T+WJW

f�ZJc µ Z�g�d�iJa�Z�fJ^,T ¥�`wa�T�7���^[W�WF9
`+¤?T98!Zy¥�7�^�_�T(W�W

f�ZJc µ Z�g�d�iJa�Z�fJ^,T ¥�`wa�T Æ�ZJ^[W�WF9
�

�
� 9

Ém
�Ê�	�
�Ë�ÌÍ��� j
��$>k�l&m��20
��0
*,���(-�$�%���%¼�,-�nF���-k�lJ"(1+m��
�

`+¤?T�¤J�[i�i,T+W�W
f�ZJc µ Z�g�d�iJa�ZJfJ^�T/¥�`(a�T�Æ�ZJ^�W�W�9

Z�i�f�Z=`+¤?T�Zy¥�7�^�_�T+W�W
f�ZJc µ Z�g�d�iJa�ZJfJ^�T/¥�`(a�T 7J��^�W�W�9

Z�i�f�Z
f�ZJc µ Z�g�d�iJa�ZJfJ^�T/¥�`(a�T 7J��^�W[�À¥�`+a�T�Æ�ZJ^�W�W�9

�
�

�+Z&%('f%n'�*;#h"�´9*-02Ys3n"½.-T&"�´&Y&3(%=<�%(Q/3(R�±9#&"VK¹QPG&#&%(#&� QPZ&"d'/R8#9<PZ&,P.@#&%(è�*;Q/%(.@#�.;TzY&,P.&<�"4'/'P"4'�a
ºÍZ&%(3("�Q/Z&%('�0m%(�@Z8Q+:9"[%(02Y\.@,PQ~*-#8Qr%n#¥'/.102"¤<V.@#8Q/"�´&QP'�5½%n#¥.@QPZ&"4,¤<V.@#8Q/"�´&QP'�£�"
02%(�@Z8Q+£+*-#8Q QP.³Ys,/.@�1,~*;0Ø£+%(Q/Z&%(#µ*C02.1,/"¤*;:&'/QP,~*@<VQhTt,~*;02"4£�.@,P­f5�*;#9A¬%(�@#s.@,/"
Q/Z&"�%(0mY&3("402"4#8Q�*-Q/%(.1#�A8"$Q~*-%(3('�a��+Z&"�#&"�´&Q 'P"�<�Q/%(.1#µ'PZ&.-£+' Z&.-£�£�"²*;3(3n.-£ê'/G9<PZ
Y&,/.1�@,~*;020m%n#s�&a
�fî
«½î)E �GFdð��&ð�¬¥ñ6HpoqFkô+�`ð��9ò��J��ñ#�kô
W �z*;%(#�5fG&'P%n#s�³QPZ&"S:9*;'/%=<hT�"�*-QPG&,/"4'SA8"�±\#&"�A¥%(#¨Jj"�<�Q/%(.1#ªÑ&acÑ&5\%(Qh%n'�Y9.1'/'/%(:&3("[Q/.
Y&,/.1�@,~*;0ÆQPZ&"�*-:&'PQ/,�*@<�QP%n.1#&'+T�.@, <�.1#9<�G&,P,/"4#9<VRµ<�.@#8QP,/.@3½Q/Z9*;Q *-,P"�G&'/G\*-3(3(RS:&G&%(3(Q
%n#8QP.¤Y9*;,~*;3n3("43f3=*;#&�@G9*;�@"4'hÊc)+*-,P.@02"$3�e`i@i@_1<�5&)+*;,/.@0m"43de�i@ise¤5\)+*-,P.@02"$3�e`i@i@I1<
Ì¿ahH6#¥.@,�A8"4,hQ/.°A8"V±9#&"S*2#s"4£»*;:&'/QP,~*@<VQ/%(.@#�5 .@#&"�%(#&Zs"4,/%(Q/'rTt,P.@0ÇQPZ&"�4 �j�s�8�8�8�
<�3=*-'/'`5�*;#9A¦<�,P"�*-QP"4'¤QPZ&"³Aj"4'/%(,/"`A¥'/R8#9<PZ&,/.1#&%(è�*-QP%(.@#¦:\"4Z9*`D8%(.@,rTt,~*;02"4£�.@,P­fa¤H6#
.@,~Aj"4, QP.2"�´&Y&3(.@%(Q+QPZ&"¤*-:s'/Q/,�*@<�QP%(.@#�5sG&'/"4,P'h%n#sZ&"4,/%(QOTt,/.10 Q/Z&%('h<�3=*-'/'r%(#&'/QP"�*@A¬.;T
Tt,/.10 Q/Z&"Ç4 �&�s�8�8�z� <�3=*-'P'+£+Z&"4#µAj"�±9#&%(#&�2*;#³*@<VQ/%(D@"h.@:@¶V"�<�Q�a



� ´

Inherit from

Class

Legend

T
R

BUFFER 2

A
C

Synchronizers

T
I

Counter

Synchronization

O
N
S

Writer

Abstraction

Reader-

A

PROCESS

P
L

Path

Expression

I
C

Polygon

A
T

Banking

I
OBUFFER 1
N
S

Binary

Search

Tree

P

A

Abst_Process

Blackboard

B
SBehavior

���
	���
������ j
e�02'���"(��Ï¼��ã�� '��!*���"+��*�0
�($��

7s.@,?"�´9*-02Ys3n"15@£�"E<4*;#¬Y&,/.1�@,~*;0 *�'P%n0mY&3(" *-:&'PQ/,�*@<�QP%n.1#2%(#2£+Zs%U<PZ�Èk*�:&3(.&<P­@K
%n#s��<�.1#9A8%(Q/%(.1#µ��%6a "1an58*�TtG&#\<�Q/%(.@#¬,P"4Q/G&,P#&%(#&�SQ/,PG&"�.1,�T¹*-3('/"`¢�%n' *;'/'P.j<V%U*;Q/"�Am£+%(Q/Z
"�*@<PZ�Y&G&:&3(%=<CTtG&#9<VQ/%(.@#�5�*-#9AÙ*¥Y&G&:&3(%=<[T�G&#9<�QP%n.1#�£+Z&.@'P"³:s3n.&<P­8%(#&�¨<V.@#9A8%(QP%n.1#
%n'hQP,/G&"m%n'h#&.1Qh'/"4,PD@"�Afam�+Z&"2<�3=*;'/'zlPr �-v 4 �&�&�8�8�8� 59'PZ&.-£+#¦%(#¨b�,/.@�1,~*;0©e@ac^s5
A8"�±9#&"$'°Q/Z&%('CTt,~*;02"4£�.@,P­�a��+Z&"�TtG&#\<�Q/%(.@# �&�8�@�s�8};�1v\��Ó�Ô Y9"4,P02%(Q/'mG&'/"$,/'¬Q/.
'/Y\"�<�%«TtR¦:&3(.&<P­z%(#&�°<�.1#9A8%(Q/%(.1#&'rTt.@,�YsG&:&3(%=<hTtGs#9<�Q/%(.1#&'�·dQPZ&"4'/"°*;'/'/.&<�%=*;Q/%(.@#&'[*-,/"
Q/.[:9"�A8"�±\#&"�A¬%(#2QPZ&" Gs'/"4,h<�3=*-'/'+£+%(QPZ&%(#SQ/Z&" ��n1���`u&�&�;��}�s&�1v\};�;�mÓ�Ô TtG&#9<�QP%(.@#�a
�+Z&"hY&,/.&<�"4'P'h:9.&A8R85@£+Zs%U<PZ¬.-D@"$,/,/%=A8"$'+Q/Z&"h�@"$#&"4,/%=<z÷ }��\��ÓrÔ ,/.1G&Q/%(#&"15&<4*-3(3('+Q/Z&"
�¦n1�f�`u&�j�;�f}�s&�@v\}@�;�mÓrÔ TtGs#9<�Q/%(.1#³.1#9<�"@5\*-#9AmQPZ&"4#°3(.8.@Y&'�Q/.S'�<4*-#�Q/Z&"hY\"4#9A8%(#&�
,/"�¸1G&"4'PQh3n%('PQ�58'/"$,/D8%(#&�2*[,/"�¸1G&"$'/Qh£+Z&"4#¬%(Q/'+:&3(.&<P­8%n#s�2<�.@#9Aj%nQP%(.@#2%('�T¹*;3('/"@ad�+Z&%('
�¦n1�f�`u&�j�;�f}�s&�@v\}@�;�mÓrÔ TtG&#9<�QP%(.@#¬%('+"402Y&Q6Rm%(#2Q/Zs"¤<�3=*-'P'&lPr �qv 4 �&�s�z�8�8� 58Q/Z8G&'
Y&,/.-D8%=A8%(#&�S*¤A8"VT¹*-G&3(Q 7½H/7�¼ÕY9.13(%U<VR¬�t#&.S:&3(.&<P­8%n#s��<�.1#9A8%(Q/%(.1#9¢4a
�+Zs%n' *;:&'/QP,~*1<�Q/%(.@#¥<4*-#°:\"�G&'P"�A¬QP.2Y&,P.@�@,�*-0Ç*[:9.1G&#9A8"`A¬:&G8Ïf"4,h%(#¯*;#¬%n0CK

Y&3(%U<V%nQ�'/Q6R83("@5k*-'�'PZ&.-£+#¦:8R¦Q/Z&"2<V3U*;'/'�× �j�8�\�-� %(#ªbd,/.1�@,�*-0 e@ac]&a¬H6#s'/Q/"`*@A¦.;T
%n#sZ&"4,/%(QP%n#s�2T�,/.@0 4 �&�s�8�z�8� 5\Q/Z&%('�<�3=*-'P'�G&'P"4'�Q/Zs"�l�r �-v 4 �j�s�8�8�8� *;:&'/QP,~*1<�Q/%(.@#
*-#9Af5r*-'¬Y&,/"$Dz%(.1G&'/3(R85 *-3('/.¦%(#&Zs"4,/%(Q/'mTt,P.@0 QPZ&"¨As*-Q~*Å'/QP,/G9<�QPG&,/"S÷ }8�-v a
�+Z&"
,/.@GsQ/%(#&" ��n1�f�`uj�&�;�f}�sj�1v\}@�;�ºÓ�Ô A8"�±\#&"4'+Q/Zs"²<V3U*;'/'`õ '+<�.1#9<�G&,P,/"4#9<VR¯<V.@#8Q/,P.@36·8Q/Z&"



��Û

e�i�h�f�f�5J�[fJ^�gJb�c�d�e�Z�fJf�~²7����[iN`�evb�c�d�e�Z�f�f��zj(j(j&�
7����[iN`�e�~
;�;¹AJ@�@(E+Q+>PA�O/K²A>�(I
E+QSRr>kC�»{Q�E�CFÁ�>PO/>PE�C>�(I#½�>PO
¸YA¼¾(M�CFQ+O�>kE�C ¾
µ dN`+añh�f�f�d�eN`�hJ^�Z,T�¥[Zy¥J�[ZJc¦gN`(a�¤��{¥[Zy¥��[ZJc�gN`+a}�[iFW��

j(j(j ;�;ð@w·JCFQ�¸FG E�C[>3tyA�Ok>PE�CzO/E>��K&Á�K@u CFK�Á
�

µ `+c�^J�[h�i µ dN`+añfJ_JX[e&7�c�dyX�`���hJ^F`�dyX�T+W��
;�;SKyH ¶#O/·�]������/�v¶[EJI
>PQ+·

�

µ `+c�^J�[h�i µ dN`+añûN` µ Z,T+W��
fJ_JX[e&7�c�dyXF`���h+^F`+dyX�T(W�9
\�7�`�i�Z¹T98!fJ^�dy7#W

¤�dJc]T+K�A�Q�¸B¶FK+CFÁ�>kC�»{G!K�L+M�K�@wO(W
`+¤UT��(I
E+Q�R�>PC¦» ¾wMNCFQ+O/>PE�CÄ>�@�¾(AJI2@wK�W}@(K+G�¿+>PQ�KBG!K�L+M�K(@(O

�
� 9

Ém
�Ê�	�
�Ë�ÌÍ���3v
��$>k�lJ"(1+m��
���(ã,��'�� */��"+��*�0
�($

TtG&#9<�QP%(.@#&' �1�s�8��Ó�Ô *;#9A � : w&vFn:Ó�Ô *;,/"rQ/Z&"h:&3(.&<P­z%(#&�[<�.@#9Aj%nQP%(.@#&'�.-T�QPZ&"hY&G&:&3(%=<
TtG&#9<�QP%(.@#&' w8�&v ÓrÔ *;#9A L �qv Ó�Ô ,/"4'PY9"�<VQ/%(D@"43(R8a
�+Zs"2A8"�±9#&%(QP%n.1#¦.-T+Q/Z&"m:&G8Ïf"4,��1%nD1"4#¦%(#¨b�,/.@�1,~*;0 e1ac]2%('�0SG\</Z¥02.1,/"S*-:8K

'/Q/,�*@<�Q¬QPZ9*-#ÍQPZ&"¥.@#&"°�1%(D@"4#�%(#§bd,P.@�@,�*-0 e@a g9a�H6#ÍQPZ&"�Tt.@,P02"4,`5N<V.@#8Q/,P.@3 %('
'/Y\"�<�%«±9"�AÍAj"�<�3=*-,�*-Q/%(D1"43(Rz5�*-#9AÙ%('2*-3('/.¥#&.1#8K¿Aj"4Q/"4,P02%(#&%('/QP%=<-5k%(#ªQPZ9*-QS£�"¬Z9*`D@"
#&.@Qr'/Y\"�<�%«±9"�A¥£+Z&"$Q/Z&"4,�Q/Z&"[.@,�A8"4,h.-Tk'/"$,/D8%=<�"S,/"4'PY9"`<�Q/'[Q/Z&"[.@,�A8"4,h.-T�,/"�¸1G&"4'PQ
*-,/,P%(D@*-36akH6#¬3=*-#&�1G9*-�1"4'+£+%(Q/Z¬"�´&Y&3(%=<�%(Q <�.@#8QP,/.@365\*S'/Y\"�<�%«±�<�%(#&'/QP,/G9<VQ/%(.@#¬%(' G&'PG8K
*-3(3(Rª#&"4"`A8"�Aê%n#ê.@,~Aj"4,¬Q/.ª.1:&Q~*;%(#�#s.@#8K/A8"4QP"4,/0m%n#s%n'P0µ5?'/G9<PZX*-'2QPZ&" �8�@�s�z�-v
%n#s'/Q/,PG9<�QP%n.1#µ%(#°WhA&*&ah�+Zs%n'r%(02Y\.@,/Q�*-#8Q <4*;Y9*-:&%(3(%(Q6R2%('h'/.102"4QP%n0m"4'�D@"4,PR°0SG9<PZ
A8"4'/%(,�*-:&3("+T�.@,k%(Q/'+*-:s'/Q/,�*@<�QP%(.@#�51'/.102"4QP%n0m"4'd#&.@Q`a�7s.@,�"�´9*-0mY&3("@5-%(Q�<4*;#S:9"rG&'/"VK
TtG&3½Tt.@,�*C'/%(02Y&3("¤*;#9A¥<�.@#9<V%n'P"¤'PY9"`<�%«±�<4*-QP%(.@#¦.-T�Q/Z&"S#&"V´jQh'P"4,/D8%=<�"2.-D1"4,�*S'P"4Q
.-T+02"40S:\"4,�TtG&#\<�Q/%(.@#s'�a[H6#µ.1G&,rTt,~*;02"4£�.@,P­f59#s.@#8K/A8"4QP"4,/0m%n#s%n'P0Ç%('E.1:&Q~*;%(#&"�Af5
£+Z&"4#¬#&"4"�Aj"�Af5&:8RS#&.1,/0¬*-3&Y&,P.@�1,~*-0m02%(#&�\5�*-#\AS0³*1A8" *`D@*-%(3=*-:s3n"�Q/Zs,/.@Gs�@Z¬Q/Z&"
3n%(:&,�*-,PR¦.-T²*;:&'/QP,~*1<�Q/%(.@#s'¬�¹7½%(�@G&,P"¨e1a gz¢45d£+Zs%U<PZÍ<4*;#ª:\"°'/Y\"�<�%«±�<¬QP.µY\*-,/QP%=<�G8K
3U*;,+Y&,/.1�@,�*-020m"4,/'�.@,rQ/.¬*-Y&Y&3(%=<4*;Q/%(.@#°A8.10³*-%(#&'`5z*;#9A°*;,/"�"�´&QP"4#&'/%(:&3("[:8R2±\#9*-3
G&'/"4,P'�a�7�%(�1G&,/"�e1a ^r'PG&020¬*-,/%(è4"$'�Q/Zs"+:9*-'P%U<?T�"�*-QPG&,/"4'�.-T�QPZ&" )+�h�h�@�h0m.jAj"438Tt.1,
<�.@#8Q/,P.@3½Y&,/.1�@,~*;020m%¾#&�\a



�+ß

e�i�h�f�fi�J��¤�¤�ZJc È ~²7����[iN`�e�5J�[fJ^�gJb�c�dJe�Z�fJf��²7����[iN`�e�ûN`�fJ^±�
���7�c�dJ^�Z�eJ^�ZJa ~
µ `+c�^J�[h�i µ dN`+añfJ_JX[e&7�c�dyX�`���hJ^F`�dyX�T+W��

h�f�f�d�eN`�hJ^�Z,T ¥[`+a,T 7���^�W��²¥�`+a�T�¤J�[i�iFWJW�9
h�f�f�d�eN`�hJ^�Z,T ¥[`+a,T�Æ�Zy^�W��²¥�`+a�T�Zy¥�7�^�_FW�W�9

�
� 9

Ém
�Ê�	�
�Ë�ÌÍ���3w
��$>xP1+m��20
��0
*����(-�$�%���%B�,-�nF���

à bd,/.&<�"4'P'/"4'�Z9*`D@"h<�"4#8Q/,�*-3(%(è4"�A°*;#9Am"�´&Y&3(%U<V%nQ+<�.1#zQP,/.13�Y&,P.@�@,�*-0m02%(#&�&a
à ®¬"40S:\"4,�TtG&#9<VQ/%(.@#&' *;#9AS,P"�¸1G&"4'PQ/'�*-,P"h±9,/'PQ <�3=*-'P' .@:@¶V"�<�Q/'`a
à �+Z&"h3n%('PQ+.-T�Y\"4#9Aj%n#s�S,/"�¸1G&"4'PQ/'h%(' *@<4<V"4'/'P%n:s3n"1a
à WX3n%(:&,�*-,PRS.-T�'P"4,/D8%=<�"[,/.1G&Q/%(#&"4'+Ys,/.-D8%=A8"4'�Tt.1,+"�´&Y&3(%U<V%nQ+<�.1#zQP,/.13�Y&,P.@�@,�*-0m02%¾#s�9a
à WX3n%(:&,�*-,PRS.-T�*;:&'/QP,~*1<�Q/%(.@#s'E*-3(3(.-£+'?Tt.@,�%(02Y&3(%=<�%(Qk*-#9A¬A8"�<V3U*;,~*;Q/%(D@"�<�.1#zQP,/.13¹a

���
	���
������3v
�,�($¦*����(��������y(��"(1B1B02$�y�02$ ��å å æ+æ

zkÝ|{ é2�1��ê�� ß ë?ë �¿�:ê§á�â\�9}d���
�+Z&%('�'P"�<�QP%n.1#¤Ys,/"4'P"4#8Q/'�Z&.-£¦Q/.hG&'P"N)+�h�h�@�rQ/.rY&,/.1�@,�*-0XY9*;,~*-3(3("43&*-#\A�A8%('/QP,/%(:8K
G&Q/"�AS*;Y&Y&3(%=<4*-QP%(.@#&'`a�>?"�<4*;G&'/"r%nQd%('k,�*-Q/Zs"4,�A8%�¯³<�G&3(QdQ/.�"4D@*-3(G9*;Q/"�Y9"4,¿Tt.@,P0³*;#9<�"4'
.-TNA8%('PQ/,/%(:&GsQ/"�A�'/R8'/QP"402'h:\"�Tt.1,/"[Q/Z&"4R¥*@<�QPG9*-3(3(R2,PG&#�5f£�"¤:\"43(%("4D@"[Q/Z\*-QEAj"�±9#&%«K
Q/%(.@#°.;T�Y&,P.j<V"4'/'P"4'SZ9*-'rQ/.¬:\"¤Y\.@'PQ/Y\.@#&"�A¦*;'h0SG9<PZ¯*;'hY9.1'/'/%(:&3("@5½*-#9A¬'PZ&.@Gs3UA
:9"zÚ\"�´&%n:s3n"h*-#9A¬*1A&*-Y&Q�*-:&3("@a
�fî=í\î��fó��,��óF����� ���:ïmó&ôy�!Ý,�±���mí�ïhð-ñ,Ý9ð����S�S�!� Ý�~~ôy�`óK,êí��
�+Z&"S±9,P'/Q['/QP"4Yª%('¤*¬'PQ~*;#9A&*-,�Af5d'/"`¸@Gs"4#8Q/%=*-365½.@:@¶�"�<VQ6K6.@,/%("4#8QP"�A�A8"4'/%(�1#ÍÊ >?.8.&</Z
e�i@Ð1]¬5f>k.8.&<PZªe�i1Ð�§¬5fö *;3n:\"4,PQ²ËÖ¼[õc>k,P%("4#ªe�i1Ð�§�59®¬"4R1"4,Se�i1Ð@Ð�Ì/a+�+Z&"[.@#&3(R
Q/Z&%(#&�SQPZ9*-Qr0³*-QPQ/"4,P' %('�5\:\"�Tt.1,/"¤A8"V±9#&%(#&�2Y\*-,~*;3(3n"$3�*@<VQ/%(D8%nQP%("4'�5sQ/.2Z\*`D@"¤*�TtGs3n3(R
'/"�¸1G&"4#8QP%U*;3�%(02Ys3n"$02"4#8Q~*;Q/%(.@#½Èf£�"�*;,/"�QPZ&"4#µ*;:&3("EQP.2<�.@#\A8G9<�QhQ/"$'/Q/'rQ/.m"4#&'/Gs,/"
Q/Z&"2<�.1,/,P"�<�Q/#s"4'/'m.-T+Q/Z&"S'P"�¸1G&"4#8Q/%=*-3+*-3(�1.@,/%(QPZ&02' *;#9A¥%(02Y&3("40m"4#8Q~*-QP%(.-#�a��+Z&"
#&"�´&Q+Q/Z&,P"4"['/Q/"$Y&'EA8"`*-3�£+%(QPZ2Y9*;,~*-3(3("43�A8"$'/%(�@#°*-#\A³*;,/"h'/Y\"�<�%«±�<²Q/.2)+�h�h�@�&a



É�ò

�fîk� î¤ïhð-ñ�ò;ójô`ô�.�í½ó[�����B��ò����J�=ñ,��~�ôy��ó9,]�-�
bd,/.&<�"4'P'/"4'�*;,/"�*�'PG&:&'P"4Q .;T�<�3=*-'/'P"4'�a�¼r:@¶�"�<�Q¿K¹.1,/%("4#8Q/"�A�A8"4'/%(�1#³Gs'/G9*;3n3(R[�@%(D@"$'N*
±9#&"4,¿K¹�1,~*-%(#&"`A°A8"�<�.102Y\.@'P%nQP%(.@#2QPZ9*-#¬'PQ/,/G\<�Q/G&,P"�A¥A8"4'/%(�1#�5&'P.2Q/Zs"4,/"�%('+#&.S#s"4"�A
Tt.@,½,/"4'PQ/,/G\<�Q/G&,P%(#&�9a?�+Z&%('�'/QP"4Y[%n'½Q/Z&"$,/"�Tt.1,/" A8"V±9#&"�A�:8REQ6£�. 'PG9<4<�"$'/'/%(D1" Y&Z9*;'/"4'`a
~(� îk�fî��-�).+� � ��� ���=omò��J�!î�� ����ó&ô H6#¦*¬<�.@#9<VG&,/,P"4#8Q�'/R8'/QP"40µ5 Q/Z&"4,P"2*-,P"¤Y\.@%(#8Q/'

£+Z&"4,/"rQ/Z&" *1<�Q/%(D8%(Q6R�'/Q�*-,PQ/'�ak¼rG&,?02"4QPZ&.&A�G&'P"4'kQPZ&"4'/"r'/.1G&,~<�"$'+.-Tm�/s��(ÿ��!��q��1ú�ÿ��/�yt
�(ÿ³©CQ/.S'/QP,/G9<VQ/G&,P"2*['/R8'/QP"40Ç%(#zQP.SY&,/.&<�"$'/'/"$'�ah�+Z&"h.@:@¶V"�<�Q/'h£+Z&"$,/"S*-#°*@<�QP%(Dz%(Q6R
Q~*-­1"4'+Y&3=*@<V"E£+%(3(3f:\"EQPZ&"�%(#&%(Q/%=*;39Y&,P.&<�"4'/'P"4'�a
�+Zs"4,/" *;,/"�D@*-,/%(.1G&'k<4*-'P"4'�58Z&"`*`Dz%(3(R�A8"4Y\"4#9A8%(#&�h.1#¤QPZ&" *-Y&Ys3n%=<4*;Q/%(.@#[A8.@0¬*-%(#�È

�@úVÿ³�/�-û°ù1ý=þ�û�úVÿtüCTt.@,�Y\*-,~*;3(3n"$3n%(è�*;Q/%(.@#½5Nú�ù�sjÿ¹ø�ù�q+ù@ý þ�û�ú�ÿ�ü2Q/Z\*-QS<�.@#8Q/%(#8G&.1G&'/3(R¥"4#8K
'/G&,P"SQ/Z&"4%(,hT�G&#9<�QP%n.1#µ.;TO<V.@#8Q/,P.@365�ûy�qûys8ÿ u1û6÷&ûys#u@ûys8ÿ¤ù@ý þ�û�ú�ÿ�üSQ/Z9*;Qh#&"4"�A¥QP.°:9"
*@<�QP%nD@*;Q/"�AS*;Q�A8"�Aj%U<$*-Q/"`A['/Y\"4"�Am.@,�*;'/R8#9<PZ&,P.@#&.1G&'/3(R85@*-3(3&QPZ&"+Y9"$,/%(.&A8%=<�.@,�*;'/R8#8K
</Zs,/.@#s.@G&'rH/�@¼[58"4Q~<;a
~(� îk�fî�F��{��­:�sð-ó�íU�)Fh�`ó&òr�qô W+QkQ/Zs%n'?Y9.1%n#8Q`5z*r'/"$Q�.;T�<�3=*-'/'P"4'+*-,/" Aj"�±9#&"�ACQ/.

:9"[Y&,/.&<�"$'/'/"$'�*;#9A¬£�"�­8#&.-£XQ/Z&"�'/R8'/QP"40ØQP.@Y\.@3(.@�1Rza��+Z&"S<�.@#\<�G&,/,P"4#8Q�02.&A8"$3
Tt.&<�G&'/"$'°.@#Í"`*@<PZ§.1:@¶�"�<�Q�,/"�Tt"$,/,/"`A�Q/.�:8RÓ*;Q¬3n"`*-'/QmQ6£�.ÙY&,/.&<�"$'/'/"$'�aÇH�TSQ/Z&"
.@:@¶�"�<VQ³<4*;#�:\"¬Y9*-'P'/"�AÓ:zR�<�.@Y8R85kQPZ&"4,/"�%n'S#s.@Q/Zs%n#s�µQP.¨<PZ9*;#&�@"@5�QPZ&"°02.&A8"$3
*-G&QP.@0³*;Q/%=<4*;3n3(Rh"4#&'PG&,/"$'EQPZ&%('+:9"$Z9*`D8%n.1,�a½H�T�%(Q+*-Y&Y\"�*-,P' QPZ9*-Q�Q/Z&"h.1:@¶�"�<�Qr,/"�*;3n3(R
#&"4"�A8'SQP.°:\"2'/Z\*-,/"`Af5�*¬Ys,/.&<�"4'P'2<�3=*-'/'[Z9*;'¤QP.°:9"mY&,/.1�@,�*-020m"�Afam�+Z&%('�,/Gs3n"
3n"`*@A8'+QP.S%UAj"4#8Q/%«±�<4*;Q/%(.@#m.-T�#s"4£XY&,/.&<�"$'/'/"$'�a
�fîk� î¤ïhð-ñ�ò;ójô`ô�,�ð-ñ,Ý\ð����S�S�!� Ý�~�ô+�`ó9, ���
H6#°Q/Z&%('r'/"�<�QP%(.@#°£�"¤Ys,/.@�1,~*;0ÆQPZ&"�Y&,P.j<V"4'/'P"4'¤%=A8"$#zQP%«±9"�A°A8Gs,/%(#&�SQ/Zs"¤Y&,P"4D8%(.@G&'
'/Q/"$Y�a��+Z&"2<V3U*;'/'P"4'hQ/Z9*;QE,P"40³*;%(#³Y\*-'/'P%(D@"S*-,/"S<�.10202.1#&3(RSG&'/"`A°£+%(Q/Zs.@G&Q�*-#8R
</Z\*-#&�1"4'�a
~(� îk�fî��-�8ïmóP�º�dó¦ïhð-ñ�ò-ó&ô`ô=�z�!�9ô`ô$ójô �+Zs"202"$Q/Z&.&A�Q/.µA8%(,P"�<�Q/3(R¥Y&,/.1�@,�*-0

Q/Z&"�Ys,/.&<�"4'P'/"4'h,/"$3n%("4'r.@#mQ/Z&"hT6*@<�Q+QPZ9*-Q�"�*@<PZµ<V3U*;'/'+%(' *[Y\.@Q/"$#zQP%=*-3fY&,P.j<V"4'/'`a
7½%(,/'PQ�51%(Q�Z\*-'kQP.E:\"EAj"�<�%=A8"�A[£+Z&%=<PZSQ/"`</Zs#&%=¸@Gs"+%n'?Q/Z&"+0m.@'/Qk*;Y&Y&,/.1Y&,/%=*;Q/"�Tt.1,

Y&,/.1�@,~*;020m%n#s�¤QPZ&"2<�.@#\<�G&,/,P"4#9<�R�<�.@#8QP,/.@3�.-T+Q/Zs"SY&,/.&<�"4'P'�ÈS"V´jYs3n%=<�%(QP3nR¥��G&'/%(#&�
Q/Z&"h:9*;'/%=<{4 �&�s�8�8�z� <�3=*-'P'~¢$58.@,+%(02Y&3(%=<�%(Q/3(R[�¹<PZ&.8.1'/%(#&�S*-#9AmG&'P%n#s�¤.1#&"�*-:&'PQ/,~*1<PK
Q/%(.@#9¢$a+�+Z&"4#½59QPZ&"�#&"$£
Y&,P.j<V"4'/'�<�3=*-'P'h%n' *C#&"4£
<�3=*;'/'hQ/Z9*;QEA8"$,/%(D@"4'OTt,/.10ÇQ/Z&"
<�.@,P,/"4'PY9.1#9A8%(#&�[Y9*-'P'/%(D@" <�3=*;'/'+*-#9A�"4%(Q/Z&"$,�QPZ&"E<�3=*;'/'m4 �&�s�z�8�8� 5-.@,?Q/Z&"+'P"43("�<�Q/"`A
*-:&'PQ/,~*1<�Q/%(.1#�a
>?"�<4*;G&'/"[H/bk)�'�*-,P"�G&#&%«±9"`A¬£+%(Q/Z¬02"40S:\"4,�TtGs#9<�Q/%(.1#¯<$*-3(3('�5&£�"¤*;,/"S*-:&3("hQ/.

G&'/"mQ/Z&"m02"4QPZ&.&A8'¤A8"�±\#&"�AÙ%(#¦Q/Z&"¬*-#9<�"$'/Q/.1,�a¥ö+.-£�"4D@"4,`5k#&.1Q�"4D1"4,/R¦.1,/%(�@%(#9*;3
Y&G&:&3(%=<r.@Y\"4,~*;Q/%(.@#¬£+%(3(3f:9"�Gs'/"�AfarJ8%(#9<�"�£�"hY&,/.1�@,~*;0ÆQPZ&"�Y&,P.&<�"4'/'�<�3=*;'/'�5\#&"$£
%n#8QP"4,6T¹*1<�"4'r,/"(Ú9"`<�Q/%(#&�mQ/Z&"�<�.1#9<�G&,P,/"4#8Q�*@<�QP%(Dz%(QP%n"$' <4*-#¬:\"²Aj"�±9#&"�A a



É;�

~(� îk�fî�F��Bïmó��m�dóÄ�J­dó�omò��J�!î�� �+¬ W�Y&,/.&<�"$'/'+<�3=*-'/'?%n'?�@%(D@"4#S*hA8"�T¹*;G&3(Qk7�H/7½¼
:9.&A8R8aX�+Z&"4,P"¨*;,/"°0¬*-%(#&3(R¦Q6£�.95�Y9.1'/'P%n:s3nR�'P%n0SGs3nQ�*-#&"$.@G&'`5�<4*;'/"4'°£+Zs"4,/"¥£�"
#&"4"�A¬QP.2<PZ9*-#&�1"�Q/Zs"�Y&,/.&<�"$'/'h:9.&A8Rm:8R2,/"`A8"�±9#&%(#&�mQ/Z&"[<�.@#8Q/,P.@3½02"4QPZ&.&AfÈdQ/Z&"
ü�©�s\úY�8ø~ù�s������`ÿ��tù�sm%('�#s.@Q�7½H/7�¼[51.@,kQPZ&"+Y&,P.j<V"4'/' <4*;,/,P%n"$'�.1#8�/sjÿ¿û$ø+s#�rq �1ú�ÿ��/�J�(ÿ³��û�ü
:9"4'P%=A8"4'kQPZ&"+,/"�¸1G&"$'/Qk'P"4,/D8%=<�"4'`ak�+Z&%('�%('d#&.1Q�*OY&,/.1:&3("40
'P%(#9<�"�Q/Z&"�Y&,/.1�@,�*-020m"4,
Z9*-'+*-3(3\Q/Z&"h<�.@#8Q/,P.@3fQP.�Q/G&#s"EGsYS±9#&"rY9.13(%U<V%n"$'�,P"4�z*;,~A8%(#&�[Q/Z&"r,/"43=*;Q/%(D@"rQ/%(02"�Q/.
'/Y\"4#9A°*;02.@#s��Q/Z&"�A8%«Ïf"4,/"$#zQh*@<�QP%(Dz%(QP%n"$'�a
~(� îk�fî(ò9�p�¬ô$ó8�J­dó|,dð-ñ�ò-ó&ô`ô¤òr�!�\ô�ô$ó&ô H6#2.1,~A8"$,+Q/.SG&'P"EQPZ&"hY&,/.&<�"$'/'E<V3U*;'/'P"4'A8"�±9#&"`A2Ys,/"4D8%(.@G&'P3(Rz58*-3(3\Q/Z&"h.@:@¶V"�<�Q/'r%=A8"4#8Q/%«±9"�AC%(#2'/QP"4Y°Ñ&ad*-'�Y&,/.&<�"$'/'/"$'E#s"4"�A

Q/.[:9"h*-'/'P%(�@#&"�Am£+%(Q/Z2*;#2%(#&'PQ~*-#\<�"h.-T�Q/Zs"²<V.@,/,P"4'/Y\.@#\A8%(#&�SY&,/.&<�"$'/'�a?W #m"4#8Q/%(Q6R
� A8"�<�3=*;,/"�A¦*;'�Èzl6� ��� Z\*-'�QP.³:\"2*-'P'/%(�@#s"�A°£+%(QPZ¨*mY&,P.j<V"4'/'[.@:@¶�"`<�Q�.-T+Q6R8Y9"
4 lª�6A8"4,P%nD1"�Aª<V3U*;'/'[.-T&l&¢4È �W�Ù�f�q{ 4 l Ó^�"���kÔ a°W
TtG&#9<�QP%(.@#�<$*-3(3�.1# � %('#&.-£Í"�´&"�<�GsQ/"�A�.@#°*-#¬*-'PRz#\</Zs,/.@#s.@G&'r:9*-'P%n'r�tQPZ&"¤<4*;3(3n"$, A8.8"4'+#&.@Q+£+*-%(Q?Tt.@,�%(Q/'
<�.@0mY&3("4Q/%(.@#\¢4am�+Z&%('¤*-G&QP.@0¬*-Q/%=<�Q/,�*-#&'¿Tt.@,P0³*-QP%(.@#°.;T '/R8#9<PZ&,/.1#&.@Gs'�<4*;3(3n'�%n#8QP.*-'/R8#9<PZ&,P.@#&.1G&'+.@#s"4'+%('N<�,PG9<�%=*-3fQP.�*`D1.@%=A[02"$Q/Z&.&A[,/"`A8"�±9#&%(QP%n.1#�adW #¬%(#&Z&"$,/%(Q/"�A
02"4QPZ&.&AS0³*`R[G&'P"�Q/Z&"h,P"4'/G&3(Qr.-T�*�T�G&#9<�QP%n.1#³<4*;3(3f%n'P'/G&"`A¬Q/.SQPZ&"hY&,/.&<�"4'P'�È

c�Z�fvRVh�¢�£J¤�eJ^�T 7[hJc�hy¥[Z+^�Zyc�fFWF9
j(j(j
c�Z�f�¢�£JÆ�T 7�hJc�h�¥[ZJ^¦ZJc�fFW�9

H6#µQPZ&%('¤<4*-'P"@5½Q/Z&"�°¼�r�(ÿ t~ý+©Jt�s9û�ú�ûVü~ü+�(ÿ�©mZ9*-#9Aj3n"$'�Q/Z&"S'P%(Q/G9*;Q/%(.@#�a�ºÍ%(Q/Z&.1G&QhQ/Z&%('
*-G&QP.@0³*;Q/%=<puN�`ÿ��Jtwu-øy�/�qûys¦ü+©�s9ú��zø�ù�s��[�y�qÿ³��ù�sÙ.@#&"S£�.@G&3=A�Z9*`D@"[Q/.�,/"�A8"V±9#&"¬Q/Z&"
,/.@GsQ/%(#&"h%(#³.1,~A8"$,+Q/.2*@AsA2"V´jYs3n%=<�%(Q�'/R8#9<PZ&,P.@#&%(è�*;Q/%(.@#�a
�fî
«½î)opí��6, �J���J�tñ,�kô)~�ôy��ó9,±«��
W+Q¤QPZ&%('S'/Q~*;�@"@5?Q/Z&"¬'PRz'PQ/"40Ô'/Q�*-,PQ/'2,PG&#&#&%(#&�¦*-#\A¦"(¯³<�%("4#\<�RªQP"4'/QP'³*-,P"2,P"�*-3«K
%nè$"�Afa°�+Zs%n'�3U*;'/Q�'PQ/"4YÙ%('¤*¬'/R8'PQ/"40ë,P"�±9#&"$02"4#8Q�%(#¦.@,�A8"4,[Q/.°0¬*-Q�</Z¥Y9*;,~*-3(3("43
'/Y\"�<�%«±�<4*;Q/%(.@#&'`a
~(� î
«�î��-��ICó��m�dó��J­dó��?ñ�,?ñ#��ñ#Ý,¬ H�TN*mD@*-3(G&"h%('E­1"4Y&Qr%n#¥*-#&.1Q/Z&"4,hY&,P.&<�"4'/'

<�.@#8Q/"V´jQ`5&%(Q <4*;#³:\"�.1:&Q~*;%n#s"�Am%n#mQ6£�.2Aj%¾Ïf"4,P"4#8Q £+*`Rz'`È��~e`¢�:zRm,/"�¸1G&"$'/Q/%(#&�mQ/Z&"
.@:@¶�"�<VQ2Q/Z\*-QSZ&.13UAj'SQ/Z&"°A&*;Q~*&5r�6Ñ@¢[:8R¦,/"�<V"4%(Dz%(#&�ÙQ/Z&"°A&*;Q~*¦*;'/R8#9<PZ&,/.1#&.@Gs'/3(R
Q/Z&,P.@G&�1Z¨*¬YsG&:&3(%=<�0m"4Q/Z&.&Afa�øh"4#&"$,~*-3(3(Rµ*m,/"V±9#&"40m"4#8Q�%(#µQPZ&"SQ/.1Y9.13n.1�@R¬£+%(3(3
Q/,~*;#&'6T�.@,/0 *�'/%(Q/G9*;Q/%(.@#ê�~e`¢[%n#8QP.¨*�'/%(Q/G\*-Q/%(.1#Í�¹Ñ1¢4a��+Z&"°*;%n0 %n'[G&'PG9*-3(3(R¦Q/.
�@3(.@:9*;3(3nRm02%(#&%(0S%(è4" QPZ&"S#8G&0S:\"4, .;T�%(#zQP"4,/Ys,/.&<�"4'P'�<�.1020SG&#s%U<$*-Q/%(.1#&'�a JjG9<PZ¨*
02.&A8%«±�<4*;Q/%(.@#m3n"`*@A8'rQ/.³Aj"4'/%(�@#�#&"4£»<V3U*;'/'P"4'h:zR¬%(#&Z&"$,/%(Q~*;#9<�"@ahW�Y&,/.&<�"4'P'�£+%(3(3
,/"�<�"$%nD1"�Q/Zs"�D@*-3(G&"r%nQ�#&"4"`A8'hQ/Z&,P.@G&�1Z¯*�#&"4£XYsG&:&3(%=<+02"$Q/Z&.&Afa
~(� î
«�î�F��¼ïmóP�m�dó)�móK� ïhð-ñ�ò;ó&ô�ô$ó&ô �+Z&"4,P" *-,/"+D@*;,/%(.@Gs'�,/"`*-'/.1#&'d3("�*@A8%(#&�rQ/.

A8"�±9#&"�#&"4£ÙY&,/.&<�"$'/'/"$'�È ýy¨a� û$ø+�/s���÷9ø�ù�ú�ûVü�ü$ûVüN<$*-#�:\"�Gs'/"�TtGs39��"4D@"$#¤%«T&Q/Z&"�02.&A8"$3
%n'S*-'PR8#9<PZ&,/.1#&.@G&'�¢45hü�û�ú$ø~ûVÿ �;ø+©°Y&,P.&<�"4'/'¬<4*-#�QP,/%(0ëQ/Zs"³£�.@,P­83n.8*@AÅ.-T²*;#&.@QPZ&"4,
Y&,/.&<�"4'P'�5+*-#¦.1:@¶�"�<�QSA8"4QP"�<�QP"�AÙQ/.°:\"¨ú�ù�ªr÷#¨1ÿ��`ÿ��tù�s,��q/q�©��/s8ÿ/û+sjü����qûm0¬*`R³#s"4"�A



É�É

Q/.S:\"�Q/,�*-#&'¿Tt.@,P02"�Am%(#8Q/.S*[Y&,/.&<�"4'P'hQ/.S0³*;Y2%(Q+.@#8QP.�*;#&.@QPZ&"4, Ys,/.&<�"4'P'/.@,`5f"4Q�<-a
J8%(#9<�"�Q/Z&%('dY&Z9*;'/"�%UAj"4#8Q/%«±9"4'd#&"4£ÙY&,/.&<�"$'/'/"$'�58£�"N*;�z*-%(#¤*;Y&Y&3(R ,PG&3("NIsacÑ&a :�*-:\.@G&Q
'/Z9*;,/"�AÅ.@:@¶�"�<VQ/'�a°7½%(#9*;3n3(R85\£�"2*;Y&Y&3(R°'/QP"4YªI¬%(#¥.@,~Aj"4,¤QP.¬Y&,/.1�@,~*;0ØQPZ&"2#&"$£
Y&,/.&<�"4'P'N<V3U*;'/'P"4'�akJ8QP"4Y[g��Q�zu��V÷&ÿ��`ÿ��tù�sCÿ¿ù�ú~ùrs8ü�ÿ¹ø(���/sjÿtü�¢ %n'd,P"�*-3(%(è4"�A�,/"4Y\"�*;Q/"�A83(R8a
�+Zs"E0m"4Q/Zs.jAmA8"4'�<�,/%(Y&QP%n.1#¬%n' <V.@02Ys3n"$Q/"@a

��Ý|� �h�����1�k� ë â½���
�+Z&%('³'P"�<�QP%n.1# Aj"4'~<�,P%(:9"4'¥Q/Zs"°T¹*1<�%(3(%nQP%("4'2QPZ9*-Qm'/G&Y&Y\.@,PQ°Q/Zs"¨A8"$D@"43(.@Ys02"4#8Q2.;T
)+�E�h�1�hY&,/.1�@,�*-02'`5`%n#\<�3(G9A8%(#&��<�.@0mY&%(3=*-Q/%(.1#E.;T�'P.@G&,�<�"E<V.jAj"@5@"V´j"`<�G&Q~*;:&3(" �1"4#8K
"4,~*;Q/%(.@#�5&*;#9A¬*[02"�<PZ9*;#&%('/0�Tt.1,+0³*-YsY&%(#&��*@<�QP%nD1"h.@:@¶�"�<VQ/' .1#8Q/.S0³*1<PZ&%(#&"4'�a
«�î=í\î��hñ#��, � �!���J��ñ#�
)�.@02Ys%n3=*;Q/%(.@#¬%('�*@<PZ&%("4D@"`A¥:zR¥Y&,P"�K¹Ys,/.&<�"4'P'/%(#&�ª*mY&,/.1�@,�*-0µõ 'h'/.1G&,~<V"S±93("4'�Gs'6K
%n#s�³QPZ&"³<V.@020¬*-#9A �@�8�8�z� a[�+Z&"mY&,/"�K6Y&,P.j<V"4'/'P.@,2A8.8"4'�#s.@Q�0m.jAj%¾T�R³QPZ&"SG&'P"4,
<�3=*-'/'P"4'�5s:&G&Q+%(#&'PQ/"�*1AS�@"$#&"4,~*;Q/"4'r"�´&Q/,�*¤<�.&A8"h%(#2'P"4Y9*;,~*-QP"r±93("4'�a�7&.1,k"�*@<PZ¬G&'P"4,
±93("@5@*h<�.@,P,/"4'PY9.1#9A8%(#&�¤)+�h�Ù±\3n"�%('d�@"4#&"$,~*-QP"�A[:8R�Q/Zs"N)+�h�h�@�r'/R8'PQ/"40¥a��+Z&"$'/"
�@"4#&"$,~*-QP"�Am±93("4'+*-#\ASQ/Zs"E.1,/%(�@%(#9*;3&G&'P"4,�±93("4' *-,P" QPZ&"4#°<�.@0mY&%(3("�A�£+%(QPZ³*�'/Q~*;#8K
A&*-,�A¤)+�h��<�.@0mY&%(3n"$,�a\W 3(38±93("4'k*;,/"�±9#9*;3(3nRr3(%n#s­@"�A�Q/.1�@"4QPZ&"4,k£+%(Q/Z�Q/Z&" )+�h�h�@�
3n%(:&,�*-,PR¬�¹7½%(�@G&,P"�e1ac]@¢4a
7s.@,¬"�*1<PZX'/.@Gs,~<�"Å±93("@5 �\};�s�d|��8� 5h<�.&A8"¦�1"4#&"4,�*-Q/%(.1#X%n'°*1</Zs%n"$D@"�A�%(#XQ6£�.

Y&Z9*-'P"4'�5h£+Zs%U<PZ§*;,/"°QP,~*;#&'/Y9*;,/"4#8Q°QP.ªQPZ&"µGs'/"4,`aÖ�+Z&"°±\,/'/Q¬Y&Z\*-'/"¦*-#\*-3(R8'/"4'
Q/Z&"°'P.@G&,�<�"µ<�.&A8"¥*-#9AÙ�@"$#&"4,~*;Q/"4'°*;#�%(#8T�.@,/0¬*-QP%n.1#¥±93("¬#9*-0m"�A �\}@�s���8�8� %(#
*³Aj%n,P"�<�QP.@,/R¦<4*;3n3("�A |��@�z�8�8� :\"43(.-£
QPZ&"2A8%(,/"�<VQ/.@,PRµ.;TNQPZ&"S.@,P%(�@%(#9*-3 ±93("@aS�+Z&"
'/"�<�.1#9A¬Y&Z\*-'/"��@"4#&"$,~*-QP"4'E*S)+�h� ±93("¤� �\};�s���8�8�k|��8� ¢4a
�+Zs"S±93(" |��;�8�8�8�9�&�@�;�&�\} L <�.1#8Q~*-%(#&'[�@"$#&"4,~*;3 %(#8Tt.1,/0¬*-Q/%(.1#°,/"4�8*-,�A8%(#&�¦Q/Z&"G&'/"4,`õ ' Y\"4,/'P.@#9*;3�'/"$Q/Q/%(#&�1' .;T�Q/Zs"¤)+�h�E�1�[%(#&'/Q�*-3(3=*-Q/%(.1#�afH6#8Tt.1,/0¬*-Q/%(.1#S'/Y\"�<�%«±�<

Q/.¬"�*@<PZª)+�h�h�@�m'/R8'PQ/"40ë%('h'/Y\"�<�%«±9"`A¦%(#µQPZ&"[±93(" |~�@�8�8�8�K�s��n\�-v9� :¬%n#�.@,~Aj"4,
Q/.SY&,P.jAjG9<�"¤*;#³"V´j"`<�G&Q~*;:&3("hTt,P.@0Æ*�'/"4Qr.-T½±93("4'�a
«�îk� î)�U�6,�, �!� Ý
®°*-Y&Ys%n#s�µ*-'P'/%(�@#&'["�*1</ZÍ*1<�Q/%(D@"m.@:@¶�"`<�Q2<�,/"`*-Q/"`A�AjG&,/%(#&�¥Q/Z&"m"�´&"�<�G&QP%(.@#�.-TE*
)+�E�h�1� Ys,/.@�1,~*;0XQ/.E*;#�.@Y\"4,�*-Q/%(#&�h'PRz'PQ/"40�Y&,/.&<�"$'/'k.1#�*;#¤*@<�QPG9*-380¬*@<PZ&%(#&"d.@,
Y&,/.&<�"4'P'/.1,�akH6#S.1,~A8"$,kQ/.¤*`D1.@%=A[<�.@#8T�G&'/%(.@#½5-£�" <$*-3(3&Q/Zs"+'/G&:8K6'/R8'PQ/"40Æ<V.@#&'P%n'PQ/%(#&�
.-T�.1#&"�*1<�Q/%(D1"�.@:@¶�"`<�Q¤*-#\A°*-3(3�%(QP'EY\*-'/'P%(D@"[.@:@¶�"�<VQ/'�*�qP��s9��¨����@û�÷\ø~ù`ú�û�ü�ü@5f*-#9A
G&'/"¬Q/Zs"³QP"4,/0 Â�À¦÷9ø~ù`ú�û�ü�üST�.@,[Q/Z&"¬G&'PG9*-3+#&.1Q/%(.@#¦.;T²*;#ª.@Y\"4,�*-Q/%(#&�¥'/R8'PQ/"40
Y&,/.&<�"4'P'�a



É`ç
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pa->foo(...);
(normal semantics)

base level call

"Request"

Passive Object

pa [‘‘P_A’’]proxy [‘‘Reflect’’]

proxy->reify( )

Caller

Active Object

Reification (meta-level)

Method call

Inherit from

Legend

Sequential

Classes

Reflect

P_A

A

Classes

ObjectsClasses
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