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

�����  !!�"�# $ %&'( �) *�&��"+,�- $ .'&�"",) %,)/'��# $ ��,+0��,1 2,"3",�# $ �"1
45'"� 2��"1�6#

7 89:;<;=;> ?@A B@?;CDA> BE<>9E> F G9<H>A:<;I @? J <>99D
K<>EL;>9:;><9:;ADM> NN F OPQP J <>99D F R=:;A<D

STUUVWV XYZ[Y\]^ X[^_^ X̀ ]VWa^bcdTV] efW^g ^Z eVb eVYh 89:;<;=;> ?@A i@jk=;>A BE<>9E> F G9<H>A:<;I @? 899:lA=Em
n>EL9<m>A:;ADM> Nopq F rPNP 899:lA=Em F R=:;A<D

st\u V[ evVt]^W_Z]df ^`w eVb eVY

xyz{|}~{ � �A<� C@Am�@C Dkk�<ED;<@9: DA> >j >A�<9� D: @9> @? ;L> j@:;
<9;>A>:;<9� kA@�ADjj <9� j@�>�: ?@A ;L> �A<� � 89 ;L <: kDk>A� C> kA>:>9;
D 9@H>� DkkA@DEL ?@A �ADkL<ED��I j@�>�<9� D9� �>:EA<l<9� �A<� C@Am�@C
Dkk�<ED;<@9: lD:>� @9 ;L> G9<�>� �@�>�<9� KD9�=D�> �G�K�� �=A Dk�
kA@DEL kA@H<�>: D �ADkL<E A>kA>:>9;D;<@9 @? �A<� Dkk�<ED;<@9: lD:>� @9
D C <�>�I DEE>k;>� :;D9�DA� �G�K� ;LD; <: j @A> Dj >9Dl�> ;LD9 k=A>
;>�;=D��@A<>9;>� :k >E<�ED;<@9: �:=EL D: ��K�� �> �>:EA<l > :@j > @? ;L>
j@:; <jk@A;D9; >�>j >9;: ?@A j @�>�<9� E@9;A@� �@C F �D;D �@C F :I9ELA@�
9<�D;<@9 F 9@;<�ED;<@9 F D9� E@9:;AD<9;: � �> D�:@ <9;A@�=E> 9>C ?>D;=A>:
;LD; LDH> 9@; l >>9 <9E�=�>� lI @;L>A �A<� C@Am�@C :k>E<�ED;<@9 �D9�
�=D�>: CL<EL <9E�=�>: lA@D�ED:; D9� kDAD��>� �@@k: � �=A G�K�lD:>�
�ADkL<ED� >�<;@A n>=;D kA@H <�>: ;L> E@AA>:k@9�<9� ;@@� :=kk@A; � �> �>j@9�
:;AD;> @=A DkkA@DEL lI �>:EA<l<9� D G�K�lD:>� �A<� C@Am�@C j@�>� ?@A
D9 D�HD9E>� �� j>�<ED� <j D�> A>E@9:;A=E;<@9 Dkk�<ED;<@9 �

� ������������

4" /&, ��)/ �,��) ,�/,")�5, ,��,��,"6, &�) �,," +��",1   �/& )�"+!, )�/, ���!�¡
6�/�'") �"1 ����( ,/,� )/¢1�,) 0'� /&, £��1 ¤ *'� � )&'�/ /�( , $ £��1  '�3¥' 
���!�6�/�'") ��, ,( ,�+�"+ �) �" �(�'�/�"/ ",  �!/,�"�/�5, /' 1,5,!'� /�¢!� 1�)¡
/���¢/,1 ���!�6�/�'") 0'� /&, £��1 ¤ ¦'�3¥'  £��1 ���!�6�/�'") 6�" �, ),," �) �
6'!!,6/�'" '0 �6/�5 �/�,) §( ')/!� 6'(�¢/�/�'"�! /�)3) '� ¢),� �"/,��6/�'" ¨ /&�/ ��,
��' 6,)),1 �" )'( , '�1,� ¤ © )¢�!!� �'/& 6'"/�'! �"1 1�/� ¥'  �,!�/�'")&�� ) ��,
)&' "   �/& �" �  '�3¥'  ¤ ª !/&'¢+&  '�3¥'  ���!�6�/�'") &�5, � ,," ,�/,")�5,!�
)/¢1�,1 �" ��,�) )¢6& �) �¢)�",)) ��' 6,)) ('1,!�"+ «¬­ $ �/ �) �,!�/�5,!� ",  �" /&,
£��1 6'(�¢/�"+ ��,� ¤

%&, ¦,� �,�5�6, *!'  ®�"+¢�+, §¦ �*®¨ «¯¯­ 0' 6¢),) '" /&, 6'(�')�/�'" '0
¦,� ),�5�6,) �� ¢)�"+ � ¥'  ('1,! �"1 � +!'��! ('1,! ¤ °'�,'5,� $ /&, '�1,� '0
± nL> C@Am �>:EA<l >� <9 ;L <: kDk>A <: :=kk@A;>� lI ;L> R=:;A<D9 BE<>9E> ²=9� D: kDA;
@? R=A@AD ³A@´ >E; =9�>A E@9;ADE; B²µ² OOP¶ �

� E· BkA<9�>A�J>A�D�



N BDlA< ³��D9D >; D� �

/&, ¦,� ),�5�6,) �) 1,¸",1 ¤ 2'/& ¥'  '0 6'"/�'! �"1 1�/� ¥'  ��, �,��,),"/,1 ¤
%&, ¦,� ),�5�6, ¥'  !�"+¢�+, 6�" �, 6'")�1,�,1 �) � !�"+¢�+, /' 1,)6���, 6'"¡
6�,/,  '�3¥'  ) /&�/ ��, ��),1 '" � )� ,6�¸6 �(�!,( ,"/�/�'" '0  '�3¥'  �6/�5 �¡
/�,) "�( ,!� ¦,� ),�5�6,) ¤ ¹' ,5,� $ �/ �) "'/ �" ��)/��6/  '�3¥'  !�"+¢�+, /&�/
)&�,!1) �(�!,( ,"/�/�'" 1,/��!) ¤ %&,�, ��, (¢!/��!, 6&'�6,) /' �,��,),"/  '�3¥' 
�6/�5 �/�,) ¤ ¦,� ),�5�6,) �,��,),"/ '", �(�!,( ,"/�/�'" ¤ º®ª»£ «¯¼­ �) ¢),1 /'
('1,! �¢)�",)) ��' 6,)),) �) �¢/'"'('¢) �+,"/)  &�6& )¢��'�/) �('"+ '/&,�)
,�6,�/�'") $ 6'"1�/�'"�! �"1 �/,��/�5, )/�/,( ,"/) $ �"1 /��")�6/�'") ¤ %&, 2¢)�¡
",))  �' 6,)) ½�,6¢/�'" ®�"+¢�+, 0'� ¦,� �,�5�6,) §2 ½®¾¦ �¨ «¯­ )�,6�¸,)
/&, � ,&�5�'� '0 � �¢)�",)) ��' 6,)) ��),1 '" ¦,� �,�5�6,) ¤ 4" 2 ½®¾¦ � �¢)�¡
",)) ��' 6,)),) ��'5�1, �"1 ¢), 0¢"6/�'"�!�/� ��),1 '" ¦,� �,�5�6, �"/,�0�6,) ¤
2 ½®¾¦ � �) � ( ,�+, '0 /&, 6'"6,�/) '0 º®ª»£ �"1 ¦ �*® ¤

¿'(('"!� /&,), !�"+¢�+,) ��, 6'")�1,�,1 /' � , /'' 6'(�!,� 0'� £��1 ��¡
�!�6�/�'")   �/& ,�/,")�5, !�"+¢�+, 0,�/¢�,) 0'� 6'"/�'! ¥'  �"1 )�"6&�'"�À�/�'"
/&�/ �" ( �"� 6�),) (�3, '"!� ),"), �" /&, �¢)�",)) ��' 6,)) ('1,!�"+ ��,� ¤ °'�,¡
'5,� $ �" /&,), ('1,!)  '�3¥'  �) 6'(('"!� 1,¸",1 )¢6& /&�/ �"/,��6/�'" �('"+
¦,� ),�5�6,) �) 1'", 5�� � 6,"/��!  '�3¥'  6'"/�'! ,"+�",  &�6& 6,�/��"!�  '¢!1
�, � �'//!,",63 0'� £��1 ���!�6�/�'") ¤

%&,�, �) �!)' )'( ,  '�3 1'", /' �"/�'1¢6, !�"+¢�+,) 0'� /&, )�,6�¸6�/�'" '0
£��1  '�3¥'  ���!�6�/�'") ��),1 '" /&, ,º/,")�� !, ° ��3¢� ®�"+¢�+, §º°®¨ «¼­ ¤
£��1 ¦'�3¥'  «¾­ �) � !�"+¢�+, 0'� 1,)6����"+ £��1  '�3¥'  ���!�6�/�'") 1,¡
5,!'� ,1 �/ ��"1�� »�/�'"�! ®��'��/'��,) ¤ %&�) !�"+¢�+, �) ( �))�"+ /&, �15�"6,1
6'")/�¢6/) 0'� /&, 6'"/�'! ¥'  )¢6& �) ���"6&,) $ !''�) $ )�!�/ �"1 Á '�" ¤ %&,�, �) "'
+���&�6�! �,��,),"/�/�'" 1,¸",1 0'� /&�) !�"+¢�+, ¤ £��1 �,�5�6,) *!'  ®�"+¢�+,
§£�*®¨ «¯Â­ �) �" º°® ��),1 !�"+¢�+, 0'� £��1  '�3¥'  ���!�6�/�'") 1,5,!'�,1
�/ ª�+'"", »�/�'"�! ®��'��/'��¤ 4/ 6�" �,��,),"/ '" !� � ),Ã¢,"6, '0 �6/�5 �/�,) $
�"1 �) ( �))�"+ /&, �15�"6,1 6'")/�¢6/) 0'� /&, 6'"/�'! ¥'  )¢6& �) ���"6&,) $
!''�) $ )�!�/ �"1 Á '�" ¤

ÄÅÆÇÈÇ «É­ )¢��'�/) /&, +���&�6�! �,��,),"/�/�'") '0  '�3¥'  ) ¤ ÄÅÆÇÈÇ  '�3¡
¥'  ) ��, ,��,��( ,"/¡��),1 Ê ,�6& ¢"�/ '0  '�3 �) �))'6��/,1   �/& � )� ,6�¸6 ,�¡
�,��( ,"/ ¤ ª  '�3¥'  Ë 1,¸",1 �� � ÌÇÍÎ Ï ÅÇÐ Ñ Ë 1,¸",) /&, '�1,� �"  &�6&
,��,��( ,"/) ��, ,�,6¢/,1 ¤ ÄÅÆÇÈÇ ��'5�1,) )¢��'�/ 0'� )�(�!, 6'"/�'!¡¥'  6'"¡
)/�¢6/) $ �¢/ 0'� �")/�"6, �15�"6,1 6'"6¢��,"6� 6�""'/ � , ,��!�6�/ !� ,���,)),1
)�"6, /&,�, �) "' )¢��'�/ 0'� )�"6&�'"�À�/�'" 6'"1�/�'") ¤

4" /& �) ���,�  , �"/�'1¢6, � ",  ����'�6& /&�/ ,(�!'�) /&, ©"�¸,1 °'1,!¡
�"+ ®�"+¢�+, §©°®¨ «¯Ò­ 0'� +���&�6�!!� ('1,!�"+ �"1 1,)6����"+ £��1  '�3¥' 
���!�6�/�'") ¤ ¦'�3¥'  ('1,!�"+ �) )/�'"+!� )¢��'�/,1 �� ©°® /&�'¢+& �6/�5¡
�/� 1��+��( ) ¤ ° '�,'5,� $ ©°® �) �   �1,!� ¢),1 )/�"1��1 /&�/ �) ,�)�,� /' �,�1
�"1 ¢"1,�)/�"1 �� &¢(�" �,�"+) /&�" º°® 1'6¢(,"/) �) 6'(('"!� ¢),1 ��
(�"�  '�3¥'  )�,6�¸6�/�'" !�"+¢�+,) ¤ 4" '�1,� /' 0�6�!�/�/, ( �6&�", ��' 6,))�"+
'0 ©°® 1��+��( ) $ ©°® /''!) )¢��'�/ /&, �¢/'( �/�6 /��")0'�(�/�'" '0 ©°® 1�¡
�+��( ) �"/' º°® °,/�1�/� 4"/,�6&�"+, §º° 4¨ «¯Ó­ ¤ ¦, /��,1 /' �"6'��'��/, �!!
�( �'�/�"/ 0,�/¢�,) ��,),"/,1 �� ��,5�'¢)  '�3¥'  !�"+¢�+,) �"6!¢1�"+ ¦ �*® $
,!�( �"�/,1 ¢"",6,))��� 6'(�!,� �/� �"1 �"/�'1¢6,1 ",  6'"6,�/ /&�/  ,�, ( �))¡
�"+ ¤ Ô¢� ©°® ('1,!�"+ ����'�6& 6'5,�) )'( , '0 /&, (')/ �(�'�/�"/ ('1,!�"+



�ADkL<ED� Õ>kA>:>9;D;<@9 @? ;L> �A<� �@Am�@C �

6'")/�¢6/) 0'�  '�3¥'  &�,���6&�6�! 1,6'(�')�/�'" $ 6'"/�'! �"1 1�/� ¥'  $ )�"¡
6&�'"�À�/�'" �"1 "'/�¸ 6�/�'" ¤ °'�,'5,� $  , �"6!¢1,1  '�3¥'  6'")/�¢6/) /&�/
��, "'/ 6'5,�,1 �� ,� �)/�"+  '�3¥'  !�"+¢�+,) �"6!¢1�"+ ����!!,! !''�) �"1
��'�16�)/ 6'((¢"�6�/�'" ¤ ½��)/�"+  '�3 6�" ,���,)) ����!!,! �6/�5 �/�,)  &�6&
(¢)/ � , )�,6�¸,1 '", �� '", /&�'¢+& � 0'�3 ( ,6&�"�)( ¤ £��1 ���!�6�/�'") '0/,"
,��!'�/ !��+, "¢(�,�) '0 �"1,�,"1,"/ /�)3)  &�6& )&'¢!1 �, "�/¢��!!� ,���,)),1
�� ����!!,! !''�) ¤ ° '�,'5,� $ )'( ,  '�3¥'  !�"+¢�+,) )¢��'�/ )'( , 3�"1 '0 (,)¡
)�+, ��))�"+ ¤ 2¢/ /&, �(�'�/�"/ 6'"6,�/ '0 ��'�16�)/ �) "'/ ��'5�1,1 �� ,� �)/�"+
 '�3 ¤ Ô¢� ©°®¡��),1 +���&�6�! ,1�/'� %,¢/� ��'5�1,) /&, 6'��,)�'"1�"+ /''!
)¢��'�/ ¤ ¦, 1,('")/��/, '¢� ����'�6& �� 1,)6����"+ � ©°®¡��),1 £��1  '�3¡
¥'  ('1,! 0'� �" �15�"6,1 ÓÖ (,1�6�! �( �+, �,6'")/�¢6/�'" ���!�6�/�'" «Ó­ ¤

%&, ���,� �) '�+�"�À,1 �) 0' !!'  ) ¤ �,6/�'" Ò ���,¥� 1,)6���,) /&, )¢�),/ '0
/&, ©°® /&�/  , ¢), �" /&�) ���,� ¤ ª ),/ '0 6'"6,�/) /&�/ ( �� �, �,!,5�"/
0'� 1,)6����"+ £��1  '�3¥'  �) ��,),"/,1 �" �,6/�'" Ó ¤ ª 6�), )/¢1� 0'� �"
�15�"6,1 ÓÖ (,1�6�! �( �+, �,6'")/�¢6/�'" �) ��,),"/,1 �" �,6/�'" ¾ ¤ * �"�!!�$
)'(, 6'"6!¢1�"+ �,( ��3) ��, ( �1, �"1 0¢/¢�,  '�3 �) '¢/!�",1 �" �,6/�'" ¼ ¤

× ØÙ�ÚÛ�����

4" /&�) ���,� $ ©°® �6/�5�/� 1��+��( ) ��, ¢),1 0'� �,��,),"/�"+ 6'(�¢/�/�'"�! $
6'((¢"�6�/�'" $ �"1 )�"6&�'"�À�/�'" '�,��/�'") ¤ ¦, ¢), /&, ©°® ¯¤� "'/�/�'"
«¯Ò­ $ � ,6�¢), �/ /&, /�( , '0   ��/�"+ /&�) ���,� /&, ©°®Ò ¤Â )� ,6�¸6�/�'" �) "'/
'Ü 6��!!� �66,�/,1 �) � )/�"1��1 ¤

ª" �6/�5 �/� 1��+��( �) � 5����/�'" '0 � )/�/, ( �6&�", �"  &�6& /&, )/�/,) �,�¡
�,),"/ /&, ,�,6¢/�'" '0 �6/�'") '� )¢��6/�5 �/�,) �"1 /&, /��")�/�'") ��, /��++,�,1
�� /&, 6'(�!,/�'" '0 /&, �6/�'") '� )¢��6/�5�/�,) ¤ ª" �6/�'" )/�/, �) ¢),1 /' ('1,!
� )/,� �" /&, ,�,6¢/�'" '0 �" �!+'��/&( $ '� �  '�3¥'  ��' 6,)) ¤ %��")�/�'") ��,
¢),1 /' )�,6�0� /&�/ /&, ¥'  '0 6'"/�'! ��)) 0�'( '", �6/�'" /' /&, ",�/ �6/�'"
)/�/, ¤ ª" �6/�5 �/� 1��+��( ,���,)),) � 1,6�)�'"  &," +¢��1 6'"1�/�'") ��, ¢),1
/' �"1�6�/, 1�Ý,�,"/ �'))��!, /��")�/�'" ) §),, *�+¢�, ¯§�¨¨ ¤ ª +¢��1 6'"1�/�'"
)� ,6�¸,) � 6'"1�/�'" /&�/ (¢)/ � , )�/�)¸,1 �" '�1,� /' ,"��!, /&, ¸��"+ '0 �"
�))' 6��/,1 /��")�/�'" ¤ ª (,�+, &�) / ' '� ('�, �"6'( �"+ /��")�/�'") �"1 '",
'¢/+'�"+ /��")�/�'" ¤ *'�3 �"1 Á '�" ��, ¢),1 /' ('1,! ����!!,! ¥'  ) '0 6'"/�'!
§),, *�+¢�, ¯§� ¨ ¤ %&, �"�/��! �"1 ¸"�! )/�/, ��, $ �,)�,6/�5,!�$ 5 �)¢�!�À,1 �) � )'!�1
��!! �"1 � )'!�1 ��!! �")�1, � 6��6!, ¤ * �+¢�, ¯§6¨ )&'  ) /&, ©°® "'/�/�'" 0'� /&,
'�Á ,6/ ¥'  $  &�6&  , ¢), 0'� /&, �,��,),"/�/�'" '0 /&, 1�/� ¥'  �" �  '�3¥'  ¤

*�+¢�, ¯§�¨ �!!¢)/��/,) &'  /' ('1,! � !''� �� ,(�!'��"+ �" �6/�5 �/� 1��+��( $
 &,�,�) *�+¢�, ¯§� ¨ )&'  ) '", '�/�'" 0'� ('1,!�"+ /&, ����!!,! ,�,6¢/�'" '0 / '
�6/�5 �/�,) ¤

Þ ß�Ùàá��Ùâ ãäà�äåä��Ù���� �æ �áä ß��� ç��Úè�é

4" /& �) ),6/�'"  , 1,)6���, � ),/ '0 ©°® ,!,( ,"/) �"1 6'")/�¢6/) /&�/ ( �� �,
¢),1 0'� /&, +���&�6�! �,��,),"/�/�'" '0 /&,  '�3¥'  ¤ Ö¢, /' )��6, !�( �/�/�'"
 , ��, "'/ ��!, /' ��,),"/ �!! �,!,5�"/ �)�,6/) $ �¢/ ",5,�/&,!,))  , 6�" �!!¢)/��/,



¶ BDlA< ³��D9D >; D� �

ActionState


[Else]


[Condition]


Initial state


Merge


Decision


Final state


Guard


Transitions


�D� K@@k

SubactivityState2


Fork


Join


SubactivityState1


�l � ³DAD��>� DE;<H<;<>:

ObjectFlow


�E� �l´ >E;
ê ëì � í� G�K DE;<H <;I �<D�ADj 9@;D;<@9

/&, ,���,))�5,",)) '0 /&, ©°® �6/�5�/� 1��+��( 0'� )� ,6�¸ 6�/�'" '0 /&,  '�3¥' 
  �/& � ),/ '0 ,��(�!,) ¤

î ïð ñòóôõòö ÷ øùóúóûüøûúý þùûòÿ� ò�ø� øò�

%&, ¦'�3¥'  °�"�+,(,"/ ¿'�!�/ �'" «¯É­ 1,¸",)  '�3¥'  �) Ê
ÄÑ � Ç� Ì�� ÇÌÆ�È �� Ç 	�ÍÆÈ �ÍÍ Ð Å�
�ÍÍ� ÆÈ �Ñ �
� �Å Ð ÇÅÌ� ��ÅÆÈÏ �Ñ Æ
Ñ ��
�

�� �ÈÌÍ� ÆÈ� �Å� ÇÌÆ�È �Å ÌÇÍÎÍ ÇÅ� Ð ÇÍÍ�� � Å�� �È � Ð ÇÅÌÆ
ÆÐ ÇÈÌ Ì� ÇÈ�ÌÑ �Å � �Å
Ç
ÌÆ�È � Ç

�Å�ÆÈÏ Ì� Ç Í�Ì �� Ð Å�
���ÅÇ
 Å�
�Í �

ª £��1  '�3¥'  6'¢!1 � , 1,¸",1 �) � ¥'  '0 � ),/ '0 �6/�5 �/�,) ¤ © )¢�!!�$
/&,), �6/�5 �/�,) �,��,),"/ ¿ © �"/,")�5, 6'(�¢/�/�'" '� /&, /��")0,� '0 /&, !��+,
¸ !,) ¤

%&, ©°® )/,�,'/���"+ ,�/,")�'" ( ,6&�"�)( ��'5�1, /&, �'))���!�/� /' ( �3,
/&, ),( �"/�6) '0 � 6'�, ('1,!�"+ ,!,( ,"/ ('�, )�,6�¸6 ¤ 4" �11�/�'" $ )/,�,'/���"+
(,6&�"�)( �(��'5,) /&, �,�1���!�/� '0 /&, ('1,! $ �� �))' 6��/�"+ � )� ,6�¸6 "�( ,
/' � ('1,! ,!,( ,"/ ¤ %&, )/,�,'/��, ��ÅÎ� �� $  &�6& �) 1,¸",1 ��),1 '" /&, ©°®
('1,!�"+ ,!,( ,"/ Í�	Ç
ÌÆ� ÆÌ� $ �) ¢),1 /' �,��,),"/ /&,  '�3¥'  §),, *�+¢�, Ò §�¨¨ ¤
%&, 6'(���/( ,"/ '0 /&, )/,�,'/�� , ��ÅÎ� �� "�(,1 ÄÇÏÍ )�,6�¸,) /&, !�)/ '0 /�+
1,¸"�/�'")  &�6& �"6!¢1, Æ� �"1 Ì�Ð �¤ %&, /�+ Æ� �) ¢),1 /' ¢"�Ã¢,!� �1,"/�0� /&,
,!,( ,"/ ��ÅÎ� �� $  &,�,�) /&, /�+ Ì�Ð � �) ¢),1 /' 1,)6��� , /&, ,!,( ,"/ ��ÅÎ� �� ¤
2� ¢)�"+ /�+) �/ �) � '))��!, /' �))' 6��/, �" ����/���� "¢(�,� '0 Ð Å�Ð �ÅÌÆ�Í §)¢6&
�) Æ� ¨ /' � ('1,!�"+ ,!,( ,"/ ¤ ª"�!'+'¢)!� ��, 1,¸",1 /&, )/,�,'/�� ,) /&�/ ��,
��,),"/,1 �" /&, �,( ��"�"+ ���/ '0 /&�) ���,� $ �¢/ �,6�¢), '0 /&, )��6, !�( �/�/�'"
/&, )/,�,'/��, 1,¸"�/�'" ��' 6,)) �) "'/ )&' " ¤

%&, ©°® ('1,!�"+ ,!,( ,"/ Í�	Ç
ÌÆ� ÆÌ� )¢��'�/) & �,���6&�6�! 1,6'(�')�/�'" ¤
%&�) ( �3,) �'))��!, /&, 1,)6���/�'" '0 /&,  '�3¥'  �/ 1�Ý,�,"/ !,5,!) '0 ��¡
)/��6/�'" ¤ * �+¢�, Ò §� ¨ )&'  ) /&,  '�3¥'  �Ç�Ð 
� ��ÅÎ� ��� ¤ %&, 6'"/,"/ '0 /&,
 '�3¥'  �Ç�Ð 
� ��ÅÎ� ���  &�6& 6'(���),) � ),Ã¢,"6, '0  '�3¥'  ) � Ç�Ð 
��
��ÅÎ� ��� �"1 � Ç�Ð 
� ��ÅÎ� ��� �) 1,� �6/,1 �" *�+¢�, Ò §6¨ ¤



�ADkL<ED� Õ>kA>:>9;D;<@9 @? ;L> �A<� �@Am�@C o

«metaclass»


SubactivityState


id : Integer


type : String


«stereotype»


workflow


«stereotype»


Tags


�D� � >�9<;<@9

SampleWorkflow1

«workflow»


�l � G :D�>

«workflow»


SampleWorkflow2

«workflow»


SampleWorkflow1


SampleWorkflow3

«workflow»


�E� � >E@jk@:>
ê ëì � � � nL> A>kA>:>9;D;<@9 @? ;L> C@Am�@C L<>ADAEL <ED� �>E@jk@:<;<@9 C <;L ;L> :;>A>@�
;Ik> ����� ��
î ï�  ýùÿ ù��úý !� ùóú� øò��
"��Ð � Ì�$ ÄÅÇÈÍ� �Å# ÇÌÇ$ �"1 $Æ�� ��, )'(, '0 /&, ,!,( ,"/�! '� ,��/�'") '0 /&,
£��1  '�3¥'  §),, *�+¢�, Ó¨ ¤ ½ !,( ,"/ "��Ð � Ì� §),, *�+¢�, Ó §�¨¨ �,��,),"/) �
6'(�¢/�/�'"�! �"/,")�5, �6/�5�/� '0 /&,  '�3¥'  ¤ ½ !,(,"/ ÄÅÇÈÍ� �Å# ÇÌÇ §),, *�+¡
¢�, Ó §� ¨¨ �,��,),"/) /&, /��")0,� '0 1�/� ¤  �'�,�/�,) '0 /&�) ,!,( ,"/ ( �� )� ,6�0�
/&, )'¢�6, �"1 1,)/�"�/�'" '0 /&, 1�/� $ �"1 /&, /��, '0 /&, 1�/� /��")0,� ¤ * �+¢�,
Ó §6¨ 1,��6/) /&, ,!,(,"/ $Æ�� $  &�6& �,��,),"/) �" �6/�5 �/� '0 /&, 5�)¢�!�À�/�'"
'0 /&, 1�/� ¤

SampleComputation

«compute»


�D� i@jk=;>

SampleTransferData

«transferdata»


�l � nAD9:?>A� D;D

SampleView

«view»


�E� J <>C
êëì � % � & �>j >9;D� @k >AD;<@9:

î ïî 'ò��óòý ( ýòö
©°® �6/�5�/� 1��+��( ) ��'5�1, � �,�6& ),/ '0 ,!,( ,"/) 0'� �,��,),"/�"+ /&, 6'"¡
/�'! ¥'  §),, �,6/�'" Ò¨ ¤ *�+¢�, ¾ §�¨ )&'  ) �" ,��(�!, '0 /&, ���"6& ¤ 40 /&, 5�!¢,
'0 /&, !'+�6�! ,���,))�'" 
�È�ÆÌÆ�È �) ÄÅ�� /&," /&, �6/�5 �/� � Ç�Ð 
�"��Ð � ÌÇÌÆ�È
�) ,�,6¢/,1 ¤ ª" ,��(�!, '0 /&, !''� �) �,��,),"/,1 �" *�+¢�, ¾ §� ¨ ¤ %&, �'1� '0
/&, !''� �) ,�,6¢/,1 �0 /&, 
�È�ÆÌÆ�È �) /�¢, ¤

½��)/�"+  '�3 6�" ,���,)) ����!!,! �6/�5 �/�,)  &�6& (¢)/ � , )� ,6�¸,1 '", ��
'", /&�'¢+& � 0'�3 ( ,6&�"�)( §),, *�+¢�, ¯§� ¨ �" �,6/�'" Ò¨ ¤ ¹' ,5,� $ £��1
���!�6�/�'") '0/," ,��!'�/ !��+, "¢(�,�) '0 �"1,� ,"1,"/ /�)3)  &�6& )&'¢!1 � ,
"�/¢��!!� ,���,)),1 �� ����!!,! !''�) §),, *�+¢�, ¾ §6¨¨ ¤ %&, )* ) )�(�'! �" /&,
¢��,� ��+&/ 6'�",� '0 /&, �6/�5 �/� 1,"'/,) 1�"�( �6 6'"6¢��,"6�¤ %&�) (,�")
/&�/ (¢!/��!, �")/�"6,) '0 /&, �6/�5�/� � Ç�Ð 
�"��Ð � ÌÇÌÆ�È (�� �, ,�,6¢/,1 �"
����!!,! ¤ %&, ����( ,/,�) '0 /&, ����!!,! !''� ��, )� ,6�¸,1 �� ¢)�"+ /&, ��'�,�/�,)
'0 /&, ,!,( ,"/ Ð ÇÅÇ 
 
�
 
��Ð ¤ %&, ,!,( ,"/ Ð ÇÅÇ
 
�
 
��Ð ( �� �, ¢),1 /' �,��,),"/



r BDlA< ³��D9D >; D� �

SampleTransferData

«transferdata»


SampleComputation

«compute»


[condition]
 [else]


�D� µAD9EL

SampleComputation

«compute»


[else]


[condition]


�l � K@@k
SampleComputation


«parallelloop»
 *


�E� ³DAD��>�
ê ëì � + � i@9;A@� �@C

����( ,/,� )/¢1�,) '" /&, £��1 ¤ %&, �"1,� 6�" �, ¢),1 /' Ã¢,�� 1�Ý,�,"/ �"�¢/
1�/� 0'� �!! 6'"6¢��,"/ �¢""�"+ �6/�5 �/�,) ¤ 4" /&, +�/&,��"+ �&�), $ �!! �,)¢!/) 6�"
�, 0'� �")/�"6, 5�)¢�!�),1 '� 6'(��",1 /' 6�,�/, � ¸"�! �,)¢!/ '0 /&, ����(,/,�
)/¢1�¤

î ï, þú�ú ( ýòö
Ô", '0 /&, )� ,6�¸ 6 0,�/¢�,) '0 /&, £��1  '�3¥'  �) /&, ('5�"+ '0 !��+, �('¢"/)
'0 1�/� �('"+  '�3¥'  �6/�5 �/�,) ¤ * �+¢�, ¼ )&'  ) �" ,��(�!, '0 /&, +���&�¡
6�! �,��,),"/�/�'" '0 /&, 1�/� ¥'  ¤ %&, '¢/�¢/ ¸ !, �Ç�Ð 
�- Æ
� '0 /&, �6/�5 �/�
�Ç�Ð 
�"��Ð � ÌÇÌÆ�È� ),�5,) �) �"�¢/ 0'� /&, �6/�5 �/� �Ç�Ð 
�"��Ð � ÌÇÌÆ�È� ¤

SampleFile
 SampleComputation2
SampleComputation1


«data»

«compute»
 «compute»


êëì � . � � D;D �@C

î ï/ 01�ûüóò� ø2ú�øò�
*'� /&, �,�!�À�/�'" '0 /&, �15�"6,1 )�"6&�'"�À�/�'"  '�3¥'  ��//,�")  , ¢),
���ÈÌÍ¤ * �+¢�, É §�¨ )&'  ) /&, )�"6&�'" �À�/�'" '0 ����!!,! ¥'  ) '0 6'"/�'! 5��
,5,"/) ¤ %&, �6/�5 �/� �Ç�Ð 
�ÄÅÇÈÍ� �Å# ÇÌÇ   �!! "'/ �,+�" /&, ,�,6¢/�'" �,0'�,
,�/&,� �6/�5 �/� �Ç�Ð 
�"��Ð � ÌÇÌÆ�È� '� �6/�5 �/� �Ç�Ð 
�"��Ð � ÌÇÌÆ�È� �) 6'( ¡
�!,/,1 ¤ %&, �6/�'") ),"1 �"1 �,6,�5, ���ÈÌ ��, �))' 6��/,1   �/& /��")�/�'") ¤ ª"
�!/,�"�/�5, "'/�/�'" 0'� �,��,),"/�"+ ),"1 �"1 �,6,�5, '0 �" ,5,"/ �) )&' " �"
*�+¢�, É §� ¨ ¤

î ï3 4 ò�ø5ûú�øò�
ª £��1 ),�5�6, 6�" �, 6'"¸+¢�,1 /' � , � "'/�¸6�/�'" )'¢�6, $ �"1 � 6,�/��" 6!�,"/
/' �, � "'/�¸6�/�'" )�"3 «¯¾­ ¤ °¢!/��!, £��1 6!�,"/) (�� )¢�)6���, 0'� � ���/�6¢ !��



�ADkL<ED� Õ>kA>:>9;D;<@9 @? ;L> �A<� �@Am�@C q

WaitForDone


SampleComputation2

«compute»


SampleTransferData

«transferdata»
/send done
 /send done


done

SampleComputation1


«compute»


«wait»


�D�

done
 done

«send»
 «recv»


�l �
ê ëì � 6 � BI9ELA@9<�D;<@9 H<D >H>9;:

�"0'�( �/�'" �" '", £��1 ),�5�6, ¤ %&�) �"0'�( �/�'" �) ��'�16�)/,1 /' �!! 6!�,"/)
/&�/ ��, )¢�)6���,1 ¤ * �+¢�, 7 )&'  ) /&, +���&�6�! �,��,),"/�/�'" '0 /&, 6'"6,�/
	Å�Ç�
ÇÍÌ¤

:Client
Notification

«broadcast»


«gridclient»


êëì � 8 � nL> 9��:;<:=> E@9E>k;

£��1 ),�5�6, "'/�¸6�/�'" (,6&�"�)( (�� �, ¢),1 0'� 1��,6/!� ),"1�"+ !��+,
�('¢"/) '0 1�/� ¤ %&�) �5'�1) /&, 6'((¢"�6�/�'" 5�� � 6,"/��!  '�3¥'  6'"/�'!
,"+�", $  &�6& 6,�/��"!�  '¢!1 �, � �'//!,",63 0'� £��1 ���!�6�/�'") ¤

î ï? 'ò���óúø���
%&, �"0'�( �/�'" )�,6�¸,1 �� /&, ¢),� �" /&, 0'�( '0 
�ÈÍÌÅÇÆÈÌÍ �) �(�'�/�"/ /'
,"��!, /&,  '�3¥'  �,���� �"1 0�¢ !/ /'!,��"6, ¤ 40 1¢��"+ ,�,6¢/�'" )'(, 6'"¡
)/���"/) ��, "' !'"+,� 0¢!¸ !!,1 $ /&," /&, ,�,6¢/�'" ,"5��'"( ,"/ )&'¢!1 � , �� !, /'
¸"1 �!/,�"�/�5, ( ����"+ ¤ ª ©°® 6'")/���"/ )� ,6�¸,) /&, 6'"1�/�'" /&�/ (¢)/
�, /�¢, 0'� � ('1,!�"+ ,!,( ,"/ ¤ ª 6'")/���"/ �) )&' " �")�1, /&, ���6,) §@ A¨ $ �"
/&, 5�6�"�/� '0 /&, ,!,(,"/   �/&  &�6& �) �))' 6��/,1 ¤

*�+¢�, B )&'  ) �" 6'")/���"/ $ /&�/ �) �))' 6��/,1   �/& /&, �6/�5 �/� � Ç�Ð 
��
"��Ð � ÌÇÌÆ�È$  &�6& )� ,6�¸,) /&�/ ,�,6¢/�'" /�( , '0 /&, �6/�5 �/� )&'¢!1 � , !,))
/&�" ¯Â /�( , ¢"�/) ¤

SampleComputation

«compute»


{executionTime.LT.10}


êëì � C � i@9:;AD<9; :k >E<�ED;<@9



D BDlA< ³��D9D >; D� �

E FÙåä G���H I J�KÙ��ä� ÞL M ä���Ùâ �N ÙÛä
ãä���å��������

4" '�1,� �!!¢)/��/, /&,  '�3 1,)6���,1 �" /& �) ���,�  ,   �!! 1,5,!'� �  '�3¥' 
0'� � �,�!¡ '�!1 +��1 ���!�6�/�'" 0'� ÓÖ (,1�6�! �( �+, �,6'")/�¢6/�'" $  &�6& �)
1,5,!'� ,1 �� /&, 4")/�/¢/, 0'� �'0/ ��, �6�,"6, '0 /&, ©"�5,�)�/� '0 O �,""� �"
6''�,��/�'"   �/& /&, £,",��! ¹')��/�! '0 O �,""� «Ò­ ¤ *'� /&�) 6�), )/¢1�  ,
¢), '¢� ©°®¡��),1 ,1�/'� %,¢/� «7 $ B ­ $  &�6& ��'5�1,) /&, /''!¡)¢��'�/ 0'� /&,
+���&�6�!  '�3¥'  6'(�')�/�'" '0 £��1 ���!�6�/�'") ¤

%&, ���!�6�/�'" 0'� '¢� 6�), )/¢1�$  &�6& �) �!)' ���/ '0 /&, £½°°� ��'Á ,6/
«Ó­ $ �) ��),1 '" � ),�5�6, '��,"/,1 ��6& �/,6/¢�, /' ��'5�1, 6!�,"/)   �/& �15�"6,1
0¢!!� ÓÖ �( �+, �,6'")/�¢6/�'" ),�5�6,) �¢""�"+ /��")���,"/!� '" �,('/, ���¡
�!!,! 6'(�¢/,�) ¤ ª ) � ),�5�6, !��,�  ,   �!! ¢), � £,",��6 ª��!�6�/�'" �,�5�6,
§£ª  �,�5�6,¨ ¤ £ª  �,�5�6, �) � 6'"¸+¢���!, )'0/ ��, 6'(�'","/  &�6& ,�¡
�'),) � "�/�5, ���!�6�/�'" �) � ),�5�6, /' �, �66,)),1 �� (¢!/�� !, �,('/, 6!�,"/)
'5,� /&, 4"/,�",/ ��'5�1�"+ 6'(('" (,/&'1) 0'� 1�/� )/�+�"+ �"1 �,('/, Á '�
(�"�+,( ,"/ Ê /&, ¢�!'�1 ( ,/&'1 ¢�!'�1) /&, �"�¢/ ¸ !,) /' /&, ),�5�6, $ /&, )/��/
(,/&'1 ,�,6¢/,) /&, )/��/ )6���/ '0 /&, ���!�6�/�'" �"1 /&, 1' "!'�1 ( ,/&'1
1' "!'�1) /&, '¢/�¢/ ¸ !,) ¤ ª11�/�'"�!!�$ � )/�/¢) ( ,/&'1 6�" �, )�,6�¸,1  &�6&
�,/¢�") /&, 6¢��,"/ )/�/¢) '0 /&, ���!�6�/�'" ¤

%&, ���/�6¢ !�� /�)3) ",6,))��� /' ,�,6¢/, /&, �( �+, �,6'")/�¢6/�'" ),�5�6,
��, 1'", ( �"¢�!!� ¢)�"+ /&,  ,�¡��),1 ¿!�,"/£©4 ¤ 4" /&, (')/ )�(�!, ¢), 6�),)
/&, ( �"¢�! �"5' 6�/�'" �,�0'�( ,1 �� /&, 6!�,"/ �) )¢Ü 6�,"/ §, ¤+ ¤ �0 /&, (,1�6�!
1' 6/'�  �"/) /' �,6'")/�¢6/ ÒÖ ��'Á ,6/�'" 1�/�¨ ¤ 2¢/ �" )'( , 6�),) �" �11�/�'"�!
 '�3¥'   '¢!1 �, ��!, /' �¢/'( �/, /&, ,�,6¢/�'" �"1 0�6�!�/�/, /&, &�"1!�"+
'0 /&, �,6'")/�¢6/�'" ),�5�6, §, ¤+ ¤ 0'� �")/�¢( ,"/ 6�!����/�'" '� 0'� /,)/�"+ �¢�¡
�'),)¨ ¤ %&,�,0'�, /&, ",�/ )/,�   �!! � , /' 1,5,!'� /&,  '�3¥'   &�6&   �!! �!!' 
/&, �¢/'( �/�6 ,�,6¢/�'" '0 /&, ),�5�6, /�)3) ¤ 4" /&, 0'!!'  �"+  ,   �!! ( '1,! )¢6&
�  '�3¥'  ¤

4" /&, 0'!!'  �"+  , 6'")�1,� /&, ��)/��6/  '�3¥'   &�6& &�1,) /&, 1,/��!) '0
/&, �(�!,( ,"/�/�'" �"1 /&, �6/¢�!  '�3¥'  1,)6����"+ /&, ,�,6¢/�'" 1,/��!) ¤

Ô" /&, ��+&/¡&�"1 )�1, '0 *�+¢�, ¬ �) 1,��6/,1 /&, ��)/��6/  '�3¥'   &�6&
6�" �, ¢),1 �" �!( ')/ �!! ¢), 6�),) �) +,",��!  '�3¥'  ¤ *��)/ '0 �!! /&, ¢),�
&�) /' ¢�!'�1 �" �"�¢/ ¸ !, ¤ »,�/ /&, ¢),� &�) /' ,�,6¢/, /&, )/��/ )6���/  &�6&
)/��/) /&, �,6'")/�¢6/�'" )'0/ ��, ¤ * �"�!!� �0/,� /&, �,6'")/�¢6/�'" &�) ¸"�)&,1
/&, 1' "!'�1 ( ,/&'1 6�" �, ,�,6¢/,1 �"1 /&, '¢/�¢/ ¸ !,) 6�" �, 1' "!'�1,1 ¤
»'  /&, �,6,�5,1 ÓÖ �( �+, 6�" �, 5�)¢�!�À,1 ¤

Ô" /&, !,0/¡&�"1 )�1, '0 *�+¢�, ¬ �) )&' " �" �6/�5�/� 1��+��(  �/& /&, 1,/��!)
&�11," 0�'( /&, ¢),� ¤ %&,  '�3¥'  1,)6��� ,1 �,!'  1,)6���,) � 5,�� )�,6�¸6 ¢),
6�),  &,�, /&, ¢),� 6�" 5�!�1�/, /&, Ã¢�!�/� '0 /&, �( �+,) �"1 )/��/ � ",  �,6'"¡
)/�¢6/�'"   �/& ",  ����( ,/,�) ¤ ª ) 1,)6���,1 �" /&, ��,5�'¢) �6/�5 �/� 1��+��(
/&, ¸�)/ )/,� �) /' ¢�!'�1 /&, �"�¢/ ¸ !, /' /&, &')/  &,�, /&, £ª  �,�5�6, �)
�")/�!!,1 ¤ 4" /&, ),6'"1 )/,� /&, ¢),� 6�" ,�,6¢/, /&, �/��/�6���/ ¤ %&, �( �+,
�,6'")/�¢6/�'" )/��) �0/,� /&, ,�,6¢/�'" '0 /&, �/��/�6���/ ¤ 40 /&, �/�/¢)�6���/ �)
)� ,6�¸,1 $ /&, ¢),� 6�" �"5'3, /&, +,/�/�/¢) ( ,/&'1 �) !'"+ �) /&, �,6'")/�¢6/�'"



�ADkL<ED� Õ>kA>:>9;D;<@9 @? ;L> �A<� �@Am�@C Q

êëì � P � nL> C@Am�@C E@jk@:<;<@9 @? ;L> �� <j D�> A>E@9:;A=E;<@9 Dkk�<ED;<@9
Á '� �) ,�,6¢/�"+ �"1 '�/��" /&, 6¢��,"/ )/�/¢) '0 /&, ���!�6�/�'" ¤ ª 0/,� ¸"�)&¡
�"+ /&, ��' 6,))�"+ $ /&, �,6'")/�¢6/�'" ���!�6�/�'" &�) /' +,",��/, /&, ¸"�)& ¸ !,
 &�6& �) ,)� ,6��!!� ",6,))��� �0 /&, �/�/¢)�6���/ �) "'/ )�,6�¸,1 ¤ %&, +,",��/�'"
'0 /&, ¸"�)& ¸ !, �"0'�( ) /&, 6!�,"/ /&�/ /&, ���!�6�/�'" &�) ¸"�)&,1 ��'6,))�"+ ¤
ª0/,� /&, �,6'")/�¢6/�'" &�) ¸"�)&,1 $ /&, '¢/�¢/ ¸ !, 6�" �, 1' "!'�1,1 �"1
5�)¢�!�À,1 ¤ 40 /&, �,6'")/�¢6/�'" �,)¢!/ �) "'/ )�/�)0� �"+ $ /&, �,6'")/�¢6/�'" 6'¢!1
�, )/��/,1 �+��"   �/& ",  �,6'")/�¢6/�'" ����( ,/,�) ¤ %&�) 6'¢!1 �, �,�,�/,1
¢"/�! /&, 5�)¢�!�À,1 �( �+, &�) /&, �66,�/�� !, Ã¢�!�/�¤

Q F���â�å���å Ù�� R����ä ç��Ú

4" /&�) ���,�  , &�5, 1,)6���,1 �" ����'�6& 0'� +���&�6�!!� ('1,!�"+ �"1 1,¡
)6����"+ £��1  '�3¥'  ���!�6�/�'") ��),1 '" /&, ©°® )/�"1��1 ¤ ¦, &�5, ��,¡
),"/,1 � ),/ '0 6'"6,�/) 0'� ('1,!�"+ 6'"/�'! ¥'  $ 1�/� ¥'  $ )�"6&�'"�À�/�'" $
"'/�¸6�/�'" $ �"1 6'")/���"/) ¤ ¦, &�5, 1,('")/��/,1 '¢� ����'�6& �� 1,)6���¡
�"+ � £��1  '�3¥'  ('1,! 0'� �" �15�"6,1 ÓÖ (,1�6�! �( �+, �,6'")/�¢6/�'"
���!�6�/�'" ¤



OP BDlA< ³��D9D >; D� �

%&, ¢� 6'( �"+ ©°®Ò ¤Â )� ,6�¸6�/�'" ��'5�1,) � ��6&,� ),/ '0 6'"6,�/) 0'�
�,&�5�'��! ( '1,!�"+ ¤ ¦, �!�" /' ,�/,"1 '¢� /''! %,¢/� 0'� )¢��'�/�"+ '0 /&,
",  6'"6,�/) �"1 "'/�/�'" '0 ©°®Ò ¤Â ¤

ãäæä�ä��äå

O� n � R9�A>C : F ² � i=Al>AD F S � �L@�Dm<D F T � �@�D9� F U � V �><9 F ² � K>Ij D99 F V � K <= F
� � Õ@��>A F � � Bj <;L F B � nLD;;> F 8 � nA<Em@H<E F D9� B � �>>ADCDAD9D � µ=:<9>:: ³A@E>::
&�>E=;<@9 KD9�=D�> ?@A �>l B>AH<E>: � J>A:<@9 O�OF µ&R F 8µ� F � <EA@:@?; F BR³F
D9� B<>l >� F � DI NPP� �

N � � � µDEm?A<>�>A F � � ²@A:;>A F B � µ>9m9>A F D9� � � &9�>�lA>EL; � K@ED��I JDA<D9;
J�Õ <9 ²=��I �� B³&in C <;L <9 R B>AH<E> �A<>9;>� &9H<A@9j >9; � 89 WX>Y�X:Z
>[�X:\ ]�X^ Y�YX<Y �X _ :>` Ya :>[<= :X; bXc [X YY�[Xc dY<`X[ef Y= [X _ Y;[<[X Y :X;
g [�\�c [<:\ h <[YX<Y= F KD: J>�D: F G BR F U=9> NPP� � iBÕ&R ³A>:: �

� � � � µ>A;< F B � µ>9m9>A F U � ²>99>A F U � ² <9�l>A� F � � K@9:�D�> F B � � <���>;@9 F D9�
� � B=AA<��> � �>�<ED� B<j=�D;<@9 B>AH <E>: H<D ;L> �A<� � 89 ij>` WX>Y�X:>[�X:\
k :�:\ \Y\ :X; l [=>�[9f>Y; k ��<Y==[Xc hman�=[fa oWklkh pqqrs F t <E> F ²AD9E> F RkA<�
NPP� � 8&&& i@jk=;>A B@E<>;I�

¶ � S � µ <H>9: � �A<� �@Am�@C � BD9�<D t D;<@9D� KDl@AD;@A<>: F
L;;k uppH<A �:D9�<D ��@HpvLkl<H>9p F RkA<� NPP O�

o � n � µADIF U � ³D@�< F i � Bk>Al >A���Ew=>>9 F D9� & � � D�>A � &�;>9:<l �> �DAm=k KD9�
�=D�> ���K� O�P �B>E@9� &�<;<@9 � � L;;k uppCCC �C � �@A�pnÕ pÕ&i��j � F �E;@l>A
NPPP �

r � �>kDA;j >9; @? ³LI:<E: D9� R:;A@9@jIF iDA�<x G9<H>A:<;I �
nA<D9D F NPP� � L;;k uppCCC �;A<D9D �E@ �=mp �

q � n � ²DLA<9�>A F B � ³��D9D F D9� U � n>:;@A< � n>=;D �
G9<H>A:<;I @? J <>99D F 89:;<;=;> ?@A B@?;CDA> BE<>9E> � RHD<�Dl�> @9 �<9> u
L;;k uppCCC �kDA �=9<H<> �DE �D;pkA@´ >E;pkA@kL>; �

D � n � ²DLA<9�>A F B � ³ ��D9D F D9� U � n>:;@A< � n>=;D u n@@� B=kk@A; ?@A ³>A?@Aj D9E>
�@�>�<9� @? � <:;A<l=;>� D9� ³DAD��>� Rkk�<ED;<@9: � 89 WX>Y�X:>[�X:\ ]�X^ Y�YX<Y �X
]�an f>:>[�X:\ h<[YX <Yy d��\= ^ �� k ��c�:a l YzY\�na YX> :X; {X:\m=[= [X ]�an fZ
>:>[�X:\ h <[YX <YyF V ADm@C F ³@�D9� F U=9> NPP¶ � BkA<9�>A�J>A�D� �

Q � µ=:<9>:: ³A@E>:: �D9D�>j >9; 89 <;<D;<H> � µ=:<9>:: ³A@E>:: �@�>��<9� KD9�=D�> �
CCC �lkj < �@A�pljk<��@C9�@D�:pµ³�K�B³&i�O�P ��<k F U=9> NPPN �

OP � B � V A<:L9D9 F ³� �D�:;A@j F D9� � � KD:�>C :m< � �B²K u R �@Am�@C ²ADj >C@Am
?@A �A<� B>AH<E>: � ³A>kA<9; RtKp�iB�³QDP�PDPN F RA�@99> t D;<@9D� KDl@AD;@AIF
R=�=:; NPPN �

OO� ² � K>Ij D99 � �>l B>AH <E>: ²�@C KD9�=D�> �� B²K O�P� � n>EL9<ED� A>k@A; F 8µ�
B@?;CDA> �A@=k F �DI NPP O�

ON � ��� � G9<�>� �@�>�<9� KD9�=D�> Bk>E<�ED;<@9 � L;;k uppCCC �@j� �@A� F �DAEL
NPP� �

O� � ��� � ��K �>;D�D;D 89;>AELD9�> ���8� Bk>E<�ED;<@9 � L;;k uppCCC �@j� �@A� F
�DI NPP� �

O¶ � µ � B@;@j DI@A � nL> ��@l=: n@@�m<; � ³A@�ADjj>A |: n=;@A<D� � L;;k uppCCC �ED:D�
:@;@j DI@A �9>;p�;��;=;@A<D�p F U=�I NPP� �

Oo � B � nLD;;> � �KRt� u �>l :>AH<E>: ?@A µ=:<9>:: ³A@E>:: � >:<�9 � n>EL9<ED� A>k@A; F
� <EA@:@?; i@Ak@AD;<@9 F NPP O�

Or � nL> �@Am�@C �D9D�>j >9; i@D�<;<@9 � L;;k uppCCC �C ?j E �@A�p �


