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PaymentManager
<<active>>

StatusInquiry
<<event>>

Invoice

ID : String
IssueDate : Date
BeforeTaxAmount : Currency
AfterTaxAmount : Currency
* TaxPercentage : Integer

<<flat>>

InvoiceNotification
<<event>>

1+InvoiceInfo 1

Bank

#1_Code : String
#2_Code : String
Denomination : String

<<flat>>

Payment

ID : String
IssueDate : Date
ExpirationDate : Date

<<flat>>

1

+BankInfo

1

PaymentNotification
<<event>>

1+PaymentInfo 1

InvoiceAck
<<event>>

PaymentAck
<<event>>

StateChange
<<event>>

StatusNotification

Status : String

<<event>>

<<reacts>>

<<reacts>>

<<raises>>

<<reacts>>

<<raises>>

<<reacts>>

<<raises>>

StateChange / PaymentNotification

InvoiceNotification / InvoiceAck

StatusInquiry / StatusNotification

StatusInquiry / StatusNotification

PaymentAck / ε

PaymentManager
<<active>>

StatusInquiry
<<event>>

Invoice

ID : String
IssueDate : Date
BeforeTaxAmount : Currency
AfterTaxAmount : Currency
* TaxPercentage : Integer

<<flat>>
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<<event>>

1+InvoiceInfo 1

Bank

#1_Code : String
#2_Code : String
Denomination : String

<<flat>>

Payment

ID : String
IssueDate : Date
ExpirationDate : Date

<<flat>>

1

+BankInfo

1

PaymentNotification
<<event>>

1+PaymentInfo 1

InvoiceAck
<<event>>

PaymentAck
<<event>>

StateChange
<<event>>

StatusNotification

Status : String

<<event>>

<<reacts>>

<<reacts>>

<<raises>>

<<reacts>>

<<raises>>

<<reacts>>

<<raises>>

StateChange / PaymentNotification

InvoiceNotification / InvoiceAck
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PaymentAck / ε

-�.0/�1#2�1 çËL�â`áyä�=�GJàE8@>�=eä�Ú�=�>�8:è�>�36ÞJ8:;IL�ñ ×#Ø =¶>�?:3I5J5RO�8@36ßIGJ3I9 3IL�O£Þ Ø =W57Þs3IÞs=�> Ø 36G7Þ�O�8@36ßIGJ3I9
;6ÜRÞ Ø =
3I>�Þs8@à6=w>�?@365753( ¾QÜ
*QÄQÅQ¿�+I¾QÅQ¾�,QÄIÚ alÜlG7;69 î@ï:wIðñrJæ

Þ Ø =�>�;69<Ú�;6L�=�LEÞËalÚ�;657578:H�?@ã�5J=�à6=�G736?�8:L�57Þs3IL�>�=�5WÜl;IG¶=�36> Ø Ú�;6575J8@H�?@=�8:9<Ú�?@=�9<=�LNÞJ36ÞJ8:;ILsrh=��Eá
8:57Þ#8:L½3<>�;E;IÚ¦=�GJ3IÞs8@à6=w=�LEàE8:G7;6L�9<=�LNÞ\æ

×#Ø =*Û�57=�;6ÜeO�8���=�G7=�LEÞ�>�;69<Ú�;6L�=�LNÞ�9<;NO�=�?@5\C¦;6L�=*36ÞwÞ Ø =�>�;6L�>�=�Ú�ÞJÛ�36?R?:=�à6=�?¤aÊ8�æ =Næ@C â`á
ä�=�G7àE8:>�=Ir�36L�O¹9<36LEã!36ÞFÞJ=�> Ø L�;I?:;Iß68@>�3I?¦?@=�àI=�?&al8`æ =Næ@CN>�;69<Ú�;6L�=�LEÞ|3I5£Q `fe DFç0;IHQÈs=�>�Þ�CN;IG
j&lND
C6;6G|57=�G7àN?@=�Þ\C.=�Þs>Eæ�r�8@5WO�Û�=wÞJ;*Þ Ø =U>�;E=��E8@5JÞJ=�L�>�=Ë;6Ü�O�8���=�G7=�LEÞ|>�;E;6Ú�=�G736ÞJ8:àI=�Þs=�> Ø L�;I?:;Iá
ß68@=�5F36L�O¹Þs;�Þ Ø =U;IÚ�Ú¦;IGJÞJÛ�L�8@Þ`ãNCI8@L¹3�9*Û�?@Þs8@áy;6G7ß636L�8:í�36Þs8@;6Lé=�LEàN8@G7;6L�9<=�LEÞ\C6;IÜh8@LNÞJ=�ßIGJ3IÞs8@L�ß
36?@?ËÞ Ø =�57=4>�;I9�Ú�;6L�=�LEÞs5!HEã 36O�;IÚ�Þs8@L�ß 3 >�;6L�>�=�Ú�ÞJÛ�36?`C 8`æ =Eæ:CeÞs=�> Ø L�;6?@;6ßIãEá�8@L�O�=�Ú¦=�L�O�=�LEÞ\C
>�;69<Ú�;6L�=�LEÞ#9�;EO�=�?hÜl;6GËÞ Ø =�9�C�L�;6Þ#Ül;E>�Û�5J8@L�ßé;IL�?:ã¹;6L½57Þs36ÞJ8:>
8@LEÞs=�GJÜl3I>�=U8:5757Û�=�5�aÊ365�>�Û�G7á
GJ=�LNÞF>�;69<Ú¦;IL�=�LEÞ#9<;EO�=�?@5#O�;�rRH�Û�Þ#36?@57;�;ILPH�= Ø 3~àN8@;6G736?B8@5J57Û�=�5\æ



W g�iUoucpa`XvÀIXZ�vXZa���g�z¶´yµ7n}[^]`Y.XZ{^[^_eXZV�c W g~g�o-[^]�csa`XZY\[�¤w³N�Za`XZµÊoN��csa`z:g�]`i ¥�V6Y.XZ]`g�VIiU[^V.a XE�

Ý`L¿Þ Ø 8@5*Ú�3IÚ¦=�G£Þ Ø =1Þs=�> Ø L�;6?@;6ßI8:>�36? H�3I5J=<Ül;6G*>�;69<Ú�;6L�=�LEÞs5£Ù#8@?:?WH¦=1L�;�ÜlÛ�G7Þ Ø =�G*36O�á
O�GJ=�5J57=�ORë.3�ß6=�L�=�G736?�O�8:57>�Û�57578:;IL!;6ÜuÞ Ø =�3IÚ�Ú�G7;63I> Ø 36L�O!;IÜh57;69<=Ë8@5J57Û�=�5WÞ Ø 36Þ|L�=�=�O!Þs;�H�=
5J;I?:àI=�O1Ül;IG#8:ÞJ5#=���=�>�Þs8@à6=
36O�;6Ú�ÞJ8:;IL18@5#Ú�GJ;~àE8@O�=�OP8@L)î@ï:w.ð`æhQR;ILNàI=�G75J=�?:ã<Þ Ø =UÜl;N>�Û�5�;IL¹Þ Ø 8:5
Ú�36Ú�=�G#Ù#8@?:?�H¦=
;IL¹Þ Ø =¹â`áyä�=�GJàE8@>�=U?:=�à6=�?�æ

4 5 �b�^�mÐQ�^ÒeÑS� �^ÒeÑt�ÃÒFÒ����hÑS�mÐEÖ^�����¼Ñ�ÒFÕ��)�Q�I���

Development 
environment

Repository of e-
Services
specifications and
component
instances

CORBA

Run-time 
environment

Cooperating 
organizations

Tools for 
Cooperative 
Architects and 
Designers

Process 
Reconfiguration
(Compatibility
Rules and 
Algorithms )

Cooperative gateway Cooperative gateway Cooperative gateway Cooperative gateway 

implement

Conceptual Specifications
(specifying e -Services)

Components
(deploying   
e-Services)

based on

e-Service 
software “glue”

stored in

e-Applications

Development 
environment

Repository of e-
Services
specifications and
component
instances

CORBA

Run-time 
environment

Cooperating 
organizations

Tools for 
Cooperative 
Architects and 
Designers

Process 
Reconfiguration
(Compatibility
Rules and 
Algorithms )

Cooperative gateway Cooperative gateway Cooperative gateway Cooperative gateway 

implement

Conceptual Specifications
(specifying e -Services)

Components
(deploying   
e-Services)

based on

e-Service 
software “glue”

stored in

e-Applications

-�.0/�1#6�1 ç�KW?:3IÞsÜl;IGJ9 Ül;IG�â`áyä�=�G7àE8:>�=!QR;69<Ú¦;I5J8@Þs8@;6LP36L�O e =�>�;IL�è�ßIÛ�GJ3IH�?@=<QR;E;6Ú�=�G736ÞJ8:àI=
K¶G7;N>�=�575J=�5\æ

ç Ú�?@36ÞsÜl;IGJ9 Ül;IG<âpá�ä�=�GJàE8@>�=
>�;69<Ú¦;I5J8@Þs8@;6L�3IL�O4>�;N;IÚ¦=�GJ3IÞs8@à6=
Ú�G7;E>�=�5J57=�5�8@5Ë5 Ø ;~Ù#L�8@L
ÇR8@ß6Û�GJ=àw¦æeâpá�ä�=�GJàE8@>�=�5�3IGJ=�O�=�Ú�?:;~ãI=�O43I5w>�;69<Ú�;6L�=�LNÞJ5U;6L O�8���=�G7=�LEÞw>�;E;6Ú�=�G736ÞJ8:àI=*ß63IÞs=�á
ÙW3~ãE5~C�Ù Ø 8@> Ø 3IGJ=�Þ Ø =<>�;69<Ú�Û�ÞJ8:L�ßP57=�G7à6=�G�Ú�?@36ÞsÜl;IGJ9<5U;6Ü¶Þ Ø =�à\36G78:;IÛ�5�>�;E;6Ú�=�G736Þs8@L�ß¹;6G7á
ß636L�8:í�36Þs8@;6L�5|Ù Ø 8:> Ø½Ø ;I5JÞF>�;I9<Ú¦;IL�=�LEÞs5*î��6ð`æ

çËLÂâ`áyçËÚ�Ú�?:8@>�3IÞs8@;6LPÚ�G7;~àN8@O�=�5|Þ Ø =
>�;E;IGJO�8@L�3IÞs8@;6L1;IÜ�O�8���=�G7=�LEÞ*â`áyä�=�GJàE8@>�=�5#Ül;IGJ9<8@L�ß�3
>�;E;6Ú�=�G736ÞJ8:àI=éÚ�GJ;E>�=�575\ChHNã)G7=�3I?:8@í�8@L�ß4Þ Ø =þ´�ß6?@Û�=�¶�8@LEÞs=�G7>�;IL�L�=�>�Þs8@L�ß43IL�OÃ;IGJ> Ø =�5JÞJGJ3IÞs8@L�ß
Þ Ø =!O�8���=�G7=�LEÞ£>�;69<Ú¦;IL�=�LEÞJ5\ëB57Û�> Ø 3�´yßI?:Û�=�¶½L�=�=�O�5£ÞJ;4H¦=1H�3657=�O);6L)Þ Ø =!>�;E;IÚ¦=�GJ3IÞs8@à6=
Ú�GJ;E>�=�575
5JÚ�=�>�8:è�>�36ÞJ8:;IL¿3IL�O)Þ Ø =�GJ=�Ül;6G7=<;6L)Þ Ø =þ´y>�;ILEÞsG736>�ÞJ5�¶P8@9�Ú�?:8@=�O)HEã Þ Ø =!O�8��¦=�GJ=�LEÞ
â`áyä�=�G7àE8:>�=�5~æ¦QRÛ�GJG7=�LEÞs?@ãéÙ|=Ë36G7=w8:LEà6=�5JÞJ8:ßI36ÞJ8:L�ß*O�8���=�G7=�LEÞF57;6?@Û�Þs8@;6L�5|Ül;6GFÞ Ø =UO�=�Ú�?@;~ãE9<=�LEÞ
;6ÜR5JÛ�> Ø 3d´yßI?:Û�=�¶�æ

ç G7=�Ú�;6578:ÞJ;6G7ã¹8@L4Ù Ø 8@> Ø Þs;¹5JÞJ;6G7=£H�;6Þ Ø â`áyä�=�GJàE8@>�=£57Ú¦=�>�8@è�>�3IÞs8@;6L�5�36L�O >�;69<Ú�;6L�=�LEÞ
8:L�57Þs3IL�>�=�8:L�Ül;6G79�3IÞs8@;6Lé8@5W>�=�LEÞsG736?¦Þs;�Þ Ø =�Ú�?:3IÞsÜl;IGJ94æ6çÆÚ�G7;6ÞJ;6Þ`ãEÚ¦= Ø 365WH¦=�=�L!O�=�à6=�?:;IÚ¦=�O



Yp� ¤écp_`_`XZiUg¹¤w[^{^[^�Z��c��� Rcs]`Àucp]�c ¢ [^]`VNXZ{^X��¦csVNd ¢ csg��vg W ]�cp{.c

Ül;6G#Þ Ø =
GJ=�Ú¦;I5J8@Þs;IGJãECNÙ Ø 8:> Ø 36?@?@;~Ù#5|9<3IL�36ßI8:L�ß<57Ú¦=�>�8@è�>�3IÞs8@;6L�5#H�;6Þ Ø Þ Ø G7;6Û�ß Ø 3IL¹3IÚ�Ú�?@8:á
>�36ÞJ8:;IL Ú�G7;6ß6G7369<9<8@L�ß�8:LEÞJ=�G7Ül36>�=|asQ `fe DFç 8@LEà6;E>�3IÞs8@;6L�5ªrF36L�O Þ Ø G7;6Û�ß Ø nË2qp O�;E>�Û�á
9�=�LEÞs5�î@ï:w.ð`æ

` L*Þs;IÚ*;IÜ�Þ Ø =FG7=�Ú�;6578:ÞJ;6G7ã�57=�àI=�G736?NÞs;E;6?@5mÜl;6GR>�;E;6Ú�=�G736ÞJ8:àI=¶3IGJ> Ø 8@Þs=�>�ÞJ5�3IL�O*O�=�5J8@ß6L�=�G75
>�36L H�=1H�Û�8:?@Þ�C�=Næ ß�æ@CußIGJ3IÚ Ø 8@>�3I?eÛ�57=�G£8@LEÞs=�G7Ül36>�=�5�Ül;6G*57Ú�=�>�8@ÜlãE8:L�ß�Cu57Þs;IGJ8@L�ß�3IL�O GJ=�ÞsG78:=�àEá
8:L�ß H�;6Þ Ø Ú�G7;N>�=�575é36L�O âpá�ä�=�G7àN8@>�=�57Ú�=�>�8@è�>�36Þs8@;6L�5é36L�Oê8@L�5JÞJ36L�>�=�8:L�Ül;6G79�3IÞs8@;6L�æ ×#Ø =�ã
>�;6L�5JÞJ8:ÞJÛ�Þs=
Þ Ø =
O�=�àI=�?@;6Ú�9<=�LNÞF=�LNàE8@GJ;IL�9<=�LEÞFÜl;6G#O�=�5J8@ß6L�8:L�ß4âpá�ç�Ú�Ú�?@8:>�36Þs8@;6L�5\æ

Ý`L�8:ÞJ8:3I?:?@ãNCuâpá�ä�=�G7àN8@>�=�5F36G7=Ë57Ú¦=�>�8@è�=�OP36L�OPO�=�Ú�?:;~ãI=�O!3I5F>�;69<Ú�;6L�=�LEÞs5FÙ Ø =�LPO�8��¦=�GJ=�LEÞ
;6G7ß636L�8:í�36Þs8@;6L�5£O�=�>�8:O�=1Þs;¼36Û�ÞJ;69<36ÞJ8:í�=!>�;E;IÚ¦=�GJ3IÞs8@à6=!Ú�G7;E>�=�5J57=�5�Þ Ø =�ã¿3IGJ=18:LEà6;I?:àI=�O 8@L
al=Næ ß�æ@C~3
57Û�Ú�Ú�?:ã�> Ø 368@L�C\3£Ú�GJ;E>�Û�GJ=�9�=�LEÞRÚ�GJ;E>�=�5J5~C\=�Þs>Næ�rsæ�p�3IÞs=�G 8@Þe8@5¶Ú�;6575J8@H�?@=#Þs;
G7=�ßI8:57Þs=�G
L�=�Ù âpá�ä�=�GJàE8@>�=�5e8:LéÞ Ø =ËG7=�Ú�;6578@Þs;6G7ã£3IL�OéÞs;£57Ú�=�>�8@Ülã�8:ÜuÞ Ø =�ã�36G7=#>�;I9�Ú�36Þs8@H�?@=�Ù#8@Þ Ø ;IÞ Ø =�G
â`áyä�=�G7àE8:>�=�5~C¦Ù#8:Þ Ø G7=�57Ú¦=�>�ÞwÞs;PÞ Ø =<57Ú¦=�>�8@è�=�O¿>�;E;IÚ¦=�GJ3IÞs8@à6=*Ú�GJ;E>�=�5J57=�5~æ�çË5
36L¼=��E369<Ú�?@=NC
Þ Ø =PGJ=�36O�=�G£5 Ø ;6Û�?@OÃ>�;6L�578:O�=�G*Þ Ø =P>�3657=!;IÜ#>�;E;6Ú�=�G736ÞJ8:àI=!Ú�G7;N>�=�575J=�5£Ül;6G�Ú�G7;E>�Û�G7=�9<=�LEÞ\C
8:L¼Ù Ø 8:> Ø 31L�=�Ù >�;I9<Ú¦=�Þs8@Þs;6GU=�LNÞJ=�G75�8@LEÞs;¹Þ Ø =�9<36G7ì6=�Þ�36L�O¼ÙW3ILEÞs5wÞs;1H�=<Ú�36G7ÞË;IÜeÞ Ø =
Ú�GJ;E>�=�575J=�5é365!3 57Û�Ú�Ú�?@8@=�G~ëmÞ Ø = 5J3I9�=�>�;69<Ú�=�Þs8@Þs;IG!9<8:ß Ø ÞéH¦=48@LEÞs=�GJ=�5JÞJ=�Oê8:LÁ=�LEÞs=�G78@L�ß
Ù#8:Þ Ø Þ Ø =�57369<=!â`áyä�=�GJàE8@>�=Ë8@LP5J=�à6=�G736?¦>�;E;6Ú�=�G736ÞJ8:àI=ËÚ�G7;E>�=�5J57=�5~C.3IO�36Ú�Þs8@L�ß*Þ Ø =1â`áyä�=�G7àE8:>�=
Þs;ÃÞ Ø =457Ú¦=�>�8@è�>�> Ø 36G736>�Þs=�GJ8@5JÞJ8:>�5é;6Üw=�3I> Ø Ú�GJ;E>�=�5J5é3IL�OÁG7=�57ÞsG78:>�Þs8@L�ß)8:ÞJ51H�= Ø 3~àE8@;6G!Ül;IG
>�;69<Ú�3IÞs8@H�8@?:8@Þ`ã!Ù#8@Þ Ø Þ Ø =wà\3IGJ8@;6Û�5#57Ú�=�>�8@è�>�36Þs8@;6L�5#;6Ü�Þ Ø =
Ú�G7;E>�=�5757=�5~æ
7mâ�ýU© � ö ÷98Í
 âPý�¯ ó â þ+² â û ø ü�� â���Ø � ö ÷ ¥ �b�^ó�ó�õ â û^� ý ü ø�â õ�ûpó_� â���� ü ö ¯°\ ü�� \m© ý �#$ â��
õQ�Iû ý�³ 8%ü � �7ó���õ�� ý ü�
 ùZâz¯ ü ý[\¢©Í¯ ü ý[\ û â_� õ â � ý�ý ó ¥ Ù û âlú�â û�û â ÷ ý óq� � 8;:=< ©Uá ü úPý[\6â

 â_\ � ø ülóIû
ó ú 8 ��� ö 
 â û â��^ý û�ü�� ýyâ ÷ ý ó ý[\6â 
 â_\ � ø ülóIû
ó úË© ¯ ü ý[\ û â_� õ â � ýeý ó ¥ Ø �����^ó6ûp÷Iü ö ÿý ó ý�\Iâ ÷ â £ ö ü ý üló ö�� õBû â��^â�ö�ýyâ ÷1ü ö ² â � ý üló ö?>�³

e =�57ÞsG78:>�Þs=�OéH¦= Ø 3~àE8:;IGe8:Lé3*>�;E;6Ú�=�G736ÞJ8:àI=#Ú�GJ;E>�=�575e9<=�36L�5¶Þ Ø 36ÞeÞ Ø =ËL�=�Ù â`áyä�=�GJàE8@>�= 88:5�36H�?@=
Þs;!G7=�3I>�ÞFÞs;1Þ Ø =£57369<=
8@L�>�;I9<8:L�ßé=�à6=�LNÞJ5�;6ÜmÞ Ø =Pâpá�ä�=�GJàE8@>�=à© 8@Þ�8:5Ë>�;69<Ú�3IÞs8@H�?@=
Ù#8:Þ Ø C.Ù#8@Þ Ø Þ Ø =Ë57369<=#H�= Ø 3~àE8@;6G~ë\Ú�;6575J8@H�?@=#L�=�Ùê=�àI=�LEÞs5WGJ3I8:57=�O<HEã*Þ Ø =ËL�=�Ù â`áyä�=�GJàE8@>�= 8al36L�OSÆ6;IG�36O�O�8:ÞJ8:;IL�36?�=�à6=�LEÞ�Ú�36G7369<=�Þs=�G75ªrmÙ#8:?@?�H�=�L�;6Þ�>�;6L�578@O�=�G7=�O�8@L4Þ Ø =*>�;E;IÚ¦=�GJ3IÞs8@à6=
Ú�GJ;E>�=�575\ë�8:L�57Û�> Ø 3wÙW3~ãEC}3I?:?EÞ Ø =F36O�O�8@Þs8@;6L�36?EH¦= Ø 3~àE8:;IG�Ú�GJ=�5J=�LNÞJ=�O�HNã
Þ Ø =|L�=�Ù�â`áyä�=�G7àE8:>�=
8:5�L�;6ÞFÛ�57=�O½8:L½Þ Ø =
>�Û�G7G7=�LEÞW>�;E;6Ú�=�G736Þs8@à6=wÚ�G7;E>�=�575~æ

Ý`ÜhÞ Ø =1âpá�ä�=�G7àN8@>�=�5JÚ�=�>�8:è�>�36ÞJ8:;IL 8 8@5F>�;I9�Ú�36Þs8@H�?@=�Ù#8@Þ Ø Þ Ø =éâpá�ä�=�G7àN8@>�=�5JÚ�=�>�8:è�>�36ÞJ8:;IL
©wC�Þ Ø =�L�3!>�;69<Ú�;6L�=�LNÞ�8:L�5JÞJ36L�>�=A@ 8@9�Ú�?:=�9�=�LEÞs8@L�ß 8 >�3IL�GJ=�Ú�?@36>�=
8@L�57Þs3IL�>�=�5Ë;6ÜU©Æ8@L
Þ Ø =¹âpá�ç�Ú�Ú�?@8:>�36ÞJ8:;IL aÊ8�æ =Næ@CE8@L½Þ Ø =
>�;N;IÚ¦=�GJ3IÞs8@à6=wÚ�G7;N>�=�5751rJæ

×#Ø 8:5Ë5JÛ�H�5JÞJ8:ÞJÛ�Þs8@;6L�8@5ËÚ�;6575J8@H�?@=
;6L�?@ã1Û�L�O�=�GË>�=�G7Þs3I8:L½>�;6L�57ÞsG7368@LEÞs5~CEÞ Ø 3IÞ#8:5�Þ Ø 3IÞ�Þ Ø =
â`áyä�=�G7àE8:>�=¼8@L�57Þs3IL�>�=CB Þs;êH�=)5JÛ�H�5JÞJ8:ÞJÛ�Þs=�O�CF8@9�Ú�?:=�9�=�LEÞs8@L�ß�©wC|8:5�L�;IÞ½GJÛ�L�L�8:L�ßÉãI=�Þ�æ
24;6G7=éÚ�G7=�>�8@57=�?@ãNC�36LÆâpá�ä�=�G7àN8@>�=é>�36L)H�=!8:L ;IL�=é;6Ü|57=�à6=�GJ3I? ��� ý ü ø � ý üló öt�^ý � ý�â_�>aÊ5J8@9<8:?@36GÞs;�Þ Ø =!;6L�=�5£Ú�G7;6Ú�;657=�O¿8:LÆî��6ð+rsñ ÅQûQ¿ Â�Å�ø�¿Q¾QÅQ¿�Â�¾Q¿QÄQÛ C ÚQÄI¾QÛQÜ C ÚI÷QÅQÅ)Â�Å
, C ø�÷)ø�úQÄQÅQÛQÄIÛ C
¼�Â�Å)ÂQø�DIÄQÛ C¼365%5 Ø ;~Ù#L 8@L Çm8:ßIÛ�G7= y¦æ ×#Ø = 57Û�H�57Þs8@ÞsÛ�ÞJ8:;IL 8:5%Ú¦;I5J578@H�?:= 8:ÜEB 8:5
ÅIûQ¿ Â�Å)ø�¿Q¾QÅQ¿)Â�¾Q¿QÄQÛ ;6G ÚQÄQ¾QÛQÜ æ�å Ø =�LFB½=�LEÞJ=�G75¶8@LNÞJ;£Þ Ø = ÚQÄQ¾IÛQÜ 5JÞJ36Þs=EC~8@ÞW9<=�36L�5WÞ Ø 3IÞ
36?@?�Þ Ø =£>�;IGJG7=�57Ú¦;IL�O�8@L�ß�36>�ÞJ8:àI=
>�?@36575�57Þs36ÞJ=£9<36> Ø 8@L�=�5Ê© ¬ ã�äq± «°ï ¦ ï ¬�¬�¬ñð C-3IGJ=
8@L�Þ Ø =8:L�8@Þs8@36?m57Þs3IÞs=NC¦Ù Ø =�GJ=�365wÞ Ø = ¼)Â�Å�ÂQø�DQÄQÛ 57Þs36ÞJ=�9<=�36L�5wÞ Ø 3IÞU36?@?�Þ Ø =<Þ Ø =�>�;IGJG7=�57Ú¦;IL�O�8@L�ß
36>�ÞJ8:àI=Ë>�?:3I5J5|5JÞJ36ÞJ=�9<36> Ø 8:L�=�5i© ¬ ãSä ± 36G7=Ë8@L1Þ Ø =Uè�L�36?B57Þs3IÞs=�5~æ6Ý`L¹Þ Ø =�;IÞ Ø =�GW3I>�ÞJ8:à\36ÞJ8:;IL5JÞJ36Þs=�5�G ïf«8ï ¦ ï ¬�¬�¬ñð ñ�© ¬ ã�ä ± 8@5�8@L½5J;I9�=U8@LEÞs=�G79<=�O�8@36ÞJ=U5JÞJ36Þs=Eæ



W g�iUoucpa`XvÀIXZ�vXZa���g�z¶´yµ7n}[^]`Y.XZ{^[^_eXZV�c W g~g�o-[^]�csa`XZY\[�¤w³N�Za`XZµÊoN��csa`z:g�]`i ¥�V6Y.XZ]`g�VIiU[^V.a Y��

not_instantiated

running

suspended

ready finished

not_instantiated

running

suspended

ready finished

-�.0/�1#H�1 çË>�ÞJ8:à\3IÞs8@;6L½ä�Þs3IÞs=�5�;6Ü�36LÃâ`áyä�=�G7àE8:>�=Næ

I �ÃÒ&� �i�RÐEÖKJ�Ö^�pÖpÐ#L%Ò�� ��������ÑS�FÖpÕ��)�

çË5£O�8@57>�Û�575J=�O)8:L)ä�=�>�Þs8@;6L yBCBÞ Ø =1ß6;63I?m;6ÜFÞ Ø 8@5£Ú�3IÚ¦=�G£8@5£Þs;�O�=�è�L�=é3�L�;IÞs8@;6L);6Ü|>�;I9<á
Ú�36ÞJ8:H�8@?@8:Þ`ãÉH¦=�Þ`ÙW=�=�L â`áyä�=�GJàE8@>�=�5~CRÙ Ø 8@> Ø Ú�GJ=�5J=�GJàI=�5<Þ Ø =�H¦= Ø 3~àE8:;IGéÙ#8:Þ Ø G7=�57Ú�=�>�ÞéÞJ;)3
>�;E;6Ú�=�G736ÞJ8:àI=éÚ�GJ;E>�=�575*57Ú¦=�>�8@è�>�3IÞs8@;6L�æhçËLÃ3I?:ßI;6G78:Þ Ø 9 Ül;IG*> Ø =�>�ìE8:L�ß�>�;69<Ú�3IÞs8@H�8:?@8@Þ`ã¿H�=�á
Þ`ÙW=�=�LÃâ`áyä�=�G7àE8:>�=�5#8@5#Ú�G7;6Ú�;657=�O�æ

çËL)âpáyä�=�G7àE8:>�= 8 >�36L!G7=�57ÞsG78:>�ÞW8@Þs5FH�= Ø 3~àE8@;6GWÞs;�Þ Ø =w;6L�=w57Ú¦=�>�8@è�=�O¹HNãéÞ Ø =!â`áyä�=�G7àE8:>�=
©É8:Ü�8:Þ|GJ=�36>�Þs5|Þs;�>�;69<Ú�3IÞs8@H�?@=Ë=�àI=�LEÞ|5J=��NÛ�=�L�>�=�5|8:L¹Þ Ø =w5J3I9<=ËÙ|3~ã�3I5¹©wæIÝ`L¹ß6=�L�=�G736?`C 8>�;6Û�?:O�G7=�3I>�ÞF36?@5J;éÞJ;!O�8��¦=�GJ=�LEÞ#=�à6=�LEÞs5~CEH�Û�Þ�Þ Ø =£>�;E;6Ú�=�G736Þs8@à6=UÚ�G7;E>�=�5J5#57Ú¦=�>�8@è�>�3IÞs8@;6L�8@L
Ù Ø 8:> Ø ©¿8@5 8@LNàI;6?@à6=�O£ß6Û�3IGJ3ILEÞs=�=�5�57Û�> Ø =�àI=�LEÞs5mÙ#8@?:?-L�;IÞmH¦=#G7368@5J=�O�ë�Þ Ø =�GJ=�Ül;6G7=|Þ Ø =F>�;E;6Ú�á
=�G736Þs8@à6=UÚ�G7;E>�=�5J5#8@5�>�;IGJG7=�>�Þs?@ã!=��E=�>�Û�ÞJ=�O½36?@5J;<Ù#8@Þ Ø 8 ëE578@9�Ú�?:ã¹Þ Ø =£3IO�O�8@Þs8@;6L�3I?u5J=�GJàE8@>�=�5;���=�G7=�OPHNã 8 3IGJ=UL�;IÞ|=��EÚ�?:;I8:ÞJ=�O½8@LPÞ Ø 8@5#>�;E;6Ú�=�G736ÞJ8:àI=�Ú�G7;E>�=�5J5~æ

×#Ø =157Þs3IGJÞJ8:L�ß Ú¦;I8:LEÞ�Ül;6G*O�=�è�L�8@L�ß¿>�;I9�Ú�36Þs8@H�8@?:8@Þ`ã)H¦=�Þ`ÙW=�=�L0âpáyä�=�G7àE8:>�=�5*8@5�Þs; Ú�GJ;Iá
àN8@O�=éÞ Ø =éL�;6ÞJ8:;IL);6Ü|>�;69<Ú�3IÞs8@H�8@?:8@Þ`ã 3I9�;IL�ß½H�36578@>�=�?:=�9<=�LEÞs5~æ�c|8@à6=�L)Þ`Ù|;½=�?@=�9<=�LEÞs5*;6Ü
Þ Ø =4Ül;IGJ9 ºýÅQ¾�*QÄµÀNMmºý¿QÜQúIÄýÀ al57Û�> Ø 36513 Ú�36G7369<=�ÞJ=�Gé;IÜ�3IL =�à6=�LNÞ\Cm;6Gé3ILê36Þsá
ÞsG78:H�Û�Þs=�ÆIÚ�G7;6Ú�=�G7Þ`ãÁ;6Ü*3t��3IÞP>�?:3I5J5ªr*ÙW=)365757Û�9<=¼8@Þ½8:5�Ú�;6575J8@H�?@=)Þs;êO�=�è�L�=)Þ Ø =�ã 36G7=
>�;69<Ú�3IÞs8@H�?@=�Þ Ø G7;6Û�ß Ø Þ Ø =48@LEÞs=�G736>�Þs8@à6=½8@LNÞJ=�G7à6=�LNÞJ8:;ILÉ;IÜ�Þ Ø = Ø Û�9<36LêO�=�5J8@ß6L�=�Gé;6GéHEã
Û�5J8@L�ßéÞ Ø =�5736Û�G7Û�5#ÞJ=�> Ø L�8��EÛ�=�5�î yIðUal3I5�Ül;6G#=��N3I9<Ú�?:=
ÞJ;éO�=�>�8:O�=
Þ Ø 3IÞ#36L½36ÞJÞsG78:H�Û�Þs=O� ¾�*QÄ
MQPQ¿QÚ�Â�Å�, 8:L¼3¢��3IÞ�>�?:3I5J5R( ÄIÚ)ø�ûQÅ 8@L 8 8@5U5J8@9<8:?@36GwÞs;Q� Â�Ú)ø�¿ � ¾
*QÄSMQPQ¿QÚ)Â�Å
, 8@L Þ Ø =
��36Þw>�?@36575T( ÄQÚ)ø�ûIÅ 8:L�©Ërsæ¦Ý`L Þ Ø 8@5
Ú�36Ú�=�GwÙW=�O�;PL�;6ÞwÜlÛ�G7Þ Ø =�G�3IO�O�G7=�575�57Û�> Ø Ú�G7;6H�?:=�9�C
H�Û�ÞeÙ|=�365757Û�9<=#Þs; Ø 3~àI=|Þ Ø =Ë;IÚ¦=�GJ3IÞs;IGR>�;69<Ú�3IÞs8@H�8:?@8@Þ`ã : 369<;6L�ß
5JÛ�> Ø H�3I5J8@>#=�?@=�9<=�LNÞJ5\æ



Y�§ ¤écp_`_`XZiUg¹¤w[^{^[^�Z��c��� Rcs]`Àucp]�c ¢ [^]`VNXZ{^X��¦csVNd ¢ csg��vg W ]�cp{.c
¡ ö ü ö õ Z-ý¶â�ø�â�ö�ý°í�U^a�î�U A «�¬�¬�¬�« î�U ­ «WV U A «�¬�¬�¬�«WV U Xàr ü ö 8�ü � �^ó��Ëõ�� ý ü�
 ùZâÔ¯ ü ý[\ � ö ü ö õ Z-ý¶â�ø�â�ö�ýí�aÑî A�«�¬�¬�¬%« îS­�r ü ö|© Ù�í�U : í�á ü ú�Y ï ¦%ï ¬�¬�¬ñð « î
U ± : î�± � ö ÷ Y[Z ¦ ï ¬�¬�¬]\ «^V U_ ü �
÷ â £ ö�â ÷z� � ó�õ ý üló ö � ù7³
¡ ö ó Z-ý õ Z-ý�â�ø�â�ö¦ý`"aU^a�î
U A «�¬�¬�¬�« î
U ­ «WV U A «�¬�¬�¬%«�V U X r ü ö 8Æü � �^ó��ËõQ� ý ü�
 ùZâ¹¯ ü ý[\ � ö ó Z-ý õ Z-ýBâ�ø�â�ö�ý"]a�î A «�¬�¬�¬�« î ­ r ü öq©kÙ "aU : "8á ü úTY ï ¦ ï ¬�¬�¬ñðt« î�U ± : î ± ò ö óx�^ó ö ÷6ü ý üló ö�� �Iû â û â�b_Z ülû â ÷
ó ö V U _ « Zm¦ ï ¬�¬�¬]\ ³ ó ü � �^ó��ËõQ� ý ü�
 ùZâ ó ö�ù
	x¯ ü ý�\ ü ý[�^â�ù ú_Øf¯°\6â û â � ��â�ø�â û 	 ó Z-ý õ Z-ýFâ�ø�â�ö�ý
ü � �^ó���õ�� ý ü�
 ùvâà¯ ü ý[\ ó ³
¡ ÿ Z �Iûp÷¢�^ó ö ÷6ü ý üló övõcU ü ö 8 ü � �^ó��Ëõ�� ý ü�
 ùZâÔ¯ ü ý[\ �Uÿ Z �6ûs÷¢�^ó ö ÷6ü ý üló ömõ ü öz©ÏÙ�õcU : õSá
ü ú<ý�\Iâmú ó ùlù ó ¯ ü ö ÿb�6û âà� � ý ü � £ â ÷ ö
ò ý�\Iâ���	~ö¦ý � ùm�^ý û Z � ý[Z û â_� ó úéý�\Iâ�ý[¯ ó ú óIû:� Z-ù � � �6û â�â�b�Z � ù ò
òedWü ø�â�öÂý[¯ óv�^ó6û�û â_� õEó ö ÷ â�ö�ýwýyâ û:� � º�úIÚQûQúQÄQÚI¿QÜgf·Àýº�ûIúQÄQÚQ¾Q¿IûQÚüÀ�ºýÃQ¾Q½I÷QÄþÀ
ü ö õcU � ö ÷ ºýúQÚQûIúQÄQÚQ¿QÜtÀ�ºQûIúQÄQÚQ¾Q¿IûQÚüÀýº�ÃQ¾Q½I÷QÄþÀ ü ö õsØ ü ý \ ó ù ÷ �ºýúQÚQûQúIÄQÚQ¿QÜgfÌÀ : ºýúQÚQûQúQÄIÚQ¿QÜüÀ ò ºýûQúQÄQÚQ¾I¿QûQÚþÀ � ö ÷ ºýÃQ¾Q½Q÷IÄýÀ �6û âÃý[\6â� ��� â�³

¡ ý û^� ö�� ü ý üló ö ê U ��h � � h �i��� h� � ! U ü ö 8 ü � �^ó���õ�� ý ü�
 ùvâb¯ ü ý[\ � ý û^� ö�� ü ý üló ö ê � � �����j�� � ! ü ö ©
Ù ê U ��h � � h ���j� h� � ! U : ê � � �������� � ! á ü ú�í�U : í � ö ÷ "aU : " � ö ÷ õcU : õs³lk óm�^ó ö ÷6ü ý üló ö�� �6û â
û â�b�Z ülû â ÷¹ó ö ý[\6âà� ó Z û^� â � ö ÷ ý �Iû ÿ â�ýf�^ý � ý�â_��³

D|ã O�=�è�L�8@L�ßÂÞJGJ3IL�5J8@Þs8@;6LÁ>�;69<Ú�3IÞs8@H�8:?@8@Þ`ãNC¶ÙW=43IGJ= 36H�?@= ÞJ;Â>�;I9<Ú�36G7=�Þ Ø =¼5J=�GJàE8@>�=�5
;���=�G7=�OÃHEã¿36L0âpá�ä�=�G7àN8@>�=1Ù#8:Þ Ø G7=�57Ú¦=�>�Þ*ÞJ; Þ Ø =1;IL�=�5�;���=�G7=�O HEã)36L�;IÞ Ø =�G\ëhÞ Ø =P>�;I9<á
Ú�36ÞJ8:H�8@?@8:Þ`ãP;6ÜRÞ Ø =*;���=�G7=�O�57=�G7àN8@>�=�5#8:5Ë;6L�?@ã¹3é57Þs3IÞs8@>
3657Ú¦=�>�Þ�aÊ8�æ =Næ@C�âpáyä�=�G7àE8:>�=
8:LEÞs=�GJÜl3I>�=�5
36G7=P>�;69<Ú�3IÞs8@H�?:=Qr�H�Û�Þ!Þ Ø =�G7=½36G7=PL�;6Þéß6Û�36G736LEÞs=�=�5�Þ Ø 3IÞéÞ Ø =�Þ`Ù|;Æâ`áyä�=�G7àE8:>�=�5éH�= Ø 3~àI=
8:L4Þ Ø =*57369<=
Ù|3~ã¹Ù Ø =�L�ÞsG78@ß6ß6=�GJ=�O½8:L431>�;E;6Ú�=�G736ÞJ8:àI=wÚ�GJ;E>�=�5J5~æ ×#Ø =£Ül;6?@?:;~Ù#8@L�ß!57Þs=�Ú�8:5
Þs;¿>�;69<Ú�3IGJ=15J=�GJàE8@>�=1G7=��EÛ�=�5JÞ�Ú�G7;6Þs;E>�;6?@5 ´yÛ�L�O�=�G757Þs36L�O�36H�?@=�¶ HNã)Þ Ø =¹Þ`Ù|;êâpáyä�=�G7àE8:>�=�5~ë
8:L ;IGJO�=�G£Þs; =�L�57Û�G7=!Þ Ø 3IÞ£Þ`Ù|;�>�;69<Ú�3IÞs8@H�?@=¿â`áyä�=�GJàE8@>�=�5*Ül;6?@?:;~Ù�Þ Ø =!5J3I9<=!Ú�G7;6Þs;E>�;6?e8@L
Ú�36G7Þs8@>�8@Ú�36ÞJ8:L�ß�8@L½3<>�;E;6Ú�=�G736ÞJ8:àI=�Ú�G7;E>�=�5J5~CIÙW=
8@LEÞsG7;NO�Û�>�=UÞ Ø =
Ül;6?@?:;~Ù#8@L�ß�O�=�è�L�8:ÞJ8:;IL�5\æ
7mâ�ýiãSä 
 â¼ý[\6â ��� ý ü ø�â � ù � ���m�7ý � ýyâ �à��� \ ü ö¦â ó ú � ö â þ+² â û ø ü�� âx©Ê³ ¡ ý û^��� ânm¨å ÿ
ê-D�«�¬�¬�¬�«�ê ­po A=� ü � �f£ ö ü ý�âà�^â�b�Z-â�ö � â ó úÔ�^ý � ý�â_��ö
ò ê ± ì èzØ ï ¦Æï ¬�¬�¬ñðrq ï ò
ò ê�D ü �Uý�\Iâ ü ö ü ý ü�� ù��^ý � ýyâ � ö ÷ ê ­po A å ê:ë ü �Uý�\Iâ £ ö � ù��7ý � ýyâ ò
ò Y ï ¦0ï ¬�¬�¬tsÍ«¤ê ± �[u � � u ����� u�l� ê ±vo A ü � � ý û^� ö�� ü ý üló ö ì é ³

7mâ�ýcmwUUå ÿ�ê UD «�¬�¬�¬�«�ê U ­po A � 
 â � ý û���� â ü ö 8 ¬ ãSä � ö ÷ m�å ÿ�ê�D�«�¬�¬�¬�«�ê X o A=� � ý û^��� â
ü öz© ¬ ãSä ³�m U ü � �^ó���õ�� ý ü�
 ùvâà¯ ü ý[\�mÍÙ m U : m�á ü ú<ý[\6â ú ó ùlù ó ¯ ü ö ÿb�6û â�� � ý ü � £ â ÷ ö
ò \ ¦ ð]ò
ò Y ï ¦0ï ¬�¬�¬ñð «]ê U ± �
h u

� �
h u
�����
hu� � ê U ±vo A : ê ± �
u

� �
u
�����
u� � ê ±�o A ³

× G736>�=�5hG7=�Ú�G7=�57=�LEÞuÚ�;6575J8@H�?@=e>�;I9<Ú�Û�Þs3IÞs8@;6L�5]al8`æ =Eæ:C�57=��EÛ�=�L�>�=�5�;6Ü-=�àI=�LEÞs5ªrE3IL¹â`áyä�=�G7àE8:>�=
8:5!8@LEà6;I?:àI=�O 8:L�æeå¼= Ú�GJ;IÚ¦;I5J=½3 L�;IÞs8@;6Lê;6Üw>�;I9<Ú�36ÞJ8:H�8@?@8:Þ`ãÉH¦=�Þ`ÙW=�=�L â`áyä�=�GJàE8@>�=�51Þ Ø 3IÞ



W g�iUoucpa`XvÀIXZ�vXZa���g�z¶´yµ7n}[^]`Y.XZ{^[^_eXZV�c W g~g�o-[^]�csa`XZY\[�¤w³N�Za`XZµÊoN��csa`z:g�]`i ¥�V6Y.XZ]`g�VIiU[^V.a Y��

GJ=��NÛ�8:G7=�5�Þ Ø 3IÞ�3I?:?RÞ Ø =�Ú�;6575J8@H�?@=*ÞsG736>�=�5�Þ Ø =4â`áyä�=�GJàE8@>�=Ì©Æ>�36L4=��E=�>�Û�Þs=�Ù Ø =�L48@LEà6;I?:àI=�O
8:L½3<>�;E;6Ú�=�G736ÞJ8:àI=�Ú�GJ;E>�=�5J5&¥ >�36LPH¦=
=��E=�>�Û�Þs=�O½3I?:57;<HNã1Þ Ø =¹âpá�ä�=�G7àN8@>�= 8 æ
¡ ö ��� ý ü ø�â � ù � ���]�^ý � ý�â ����� \ ü ö�â¹ãSä U ó ú � ö1â þ+² â û ø ü�� â 8 ü � �^ó��ËõQ� ý ü�
 ùZâ�¯ ü ý[\ � ö ��� ý ü ø�â
� ù � ���U�^ý � ýyâ ����� \ ü ö�â]ãSä ó ú � öéâ þ+² â û ø ü�� âU© Ù 8 ¬ ãSä : © ¬ ãSävá ü ú)Ycm ü ö>© ¬ ã�ä ñcG�m)U :m ü ö 8 ¬ ãSäd³
7mâ�ý�© � ö¿â þ+² â û ø ü�� â ü ö�ø ó ùZø�â ÷�ü ö �x�^ó�ó�õ â û�� ý ü ø�â õ�ûpó_� â����°¥ Ø � ö ÷F8ç� ö)â þ+² â û ø ü�� â�³ 8
ü � �^ó��Ëõ�� ý ü�
 ùZâà¯ ü ý[\�© ¯ ü ý�\ û â�� õ â � ýeý ó ¥ Ù 8x:=< ©Uá ü ú�Yzã�ä ü ö¢©ÆñcGIãSä U : ãSä ü ö
8 ³

D|3I5J=�O½;6L�57Û�> Ø L�;6ÞJ8:;IL�5~CE36L�3I?:ßI;6G78:Þ Ø 9 ÞJ;!à6=�GJ8@Ülã âpáyä�=�G7àE8:>�=
5JÞJ36Þs=*9�3I> Ø 8@L�=£>�;I9<á
Ú�36ÞJ8:H�8@?@8:Þ`ã 8:5¹Ú�G7;6Ú�;657=�O�æ ×#Ø =436?@ß6;IGJ8@Þ Ø 9 > Ø =�>�ìE5!8@ÜU=�à6=�GJãÉÚ¦;I5J578@H�?:= ÞsG736>�=�8@LÁÞ Ø = â`á
ä�=�G7àE8:>�=à© ¬ ãSä 57Þs36ÞJ=£9<36> Ø 8@L�= Ø 3I5Ë3é>�;69<Ú�36ÞJ8:H�?:=£;IL�=£8@L�Þ Ø =½â`áyä�=�G7àE8:>�= 8 ¬ ã�ä U 5JÞJ36ÞJ=9�3I> Ø 8@L�=Næ ×#Ø =!36?@ß6;IGJ8@Þ Ø 9 Û�57=�5�Þ`ÙW;�57Þs3I>�ìN5~CB;IL�=!Ül;6G�=�3I> Ø 57Þs3IÞs=!9<3I> Ø 8:L�=NCu8@L ;6G7O�=�G
Þs;ý´yàE8:578@Þ�¶13IL�O > Ø =�>�ì½36?@?mÞ Ø =�5JÞJ36ÞJ=�5~ë�3IÞ�=�36> Ø >�ãE>�?@=�Þ`Ù|;157Þs3IÞs=�5·aÊ;6L�=�Ül;6GU=�3I> Ø 5JÞJ36ÞJ=
9�3I> Ø 8@L�=Ir�36G7=ËÚ�;6Ú�Ú�=�OPÜlG7;69 Þ Ø =w57Þs3I>�ìE5W3IL�O13I?:?BÞ Ø =wÞJGJ3IL�578:ÞJ8:;IL�5W57Þs3IGJÞJ8:L�ß*ÜlG7;69 Þ Ø =�9
36G7=�>�;I9�Ú�36G7=�O<Ù#8:Þ Ø G7=�57Ú¦=�>�ÞeÞJ;*>�;69<Ú�36ÞJ8:H�8:?@8:Þ`ãEC.HEã�Þs3IìN8@L�ß£8@LEÞs;�36>�>�;6Û�LEÞe57Ú�=�>�8@36?¦>�3I5J=�5
5JÛ�> Ø 365R?:;E;6Ú�ÞsG736L�578@Þs8@;6L�5¤al57;6Û�G7>�=¶36L�O�Þs36G7ß6=�Þ�57Þs3IÞs=�5R36G7=¶=��EÛ�36?@51r�36L�O*è�L�36?EÞJGJ3IL�5J8@Þs8@;6L�5
al8`æ =Eæ:C6Ù#8:Þ Ø Þ Ø =Ëè�L�3I?�57Þs3IÞs=�3I5¶Þs3IGJßI=�Þe57Þs3IÞs=Qrsæ~Ý`ÜuÞ Ø =�G7=�3IGJ=�>�;69<Ú�3IÞs8@H�?:=ËÞsG736L�578:ÞJ8:;IL�5~C~Þ Ø =
Þs36G7ß6=�Þ¶57Þs3IÞs=�5|;6Ü�5JÛ�> Ø ÞsG736L�578:ÞJ8:;IL�5|36G7=ËÚ�Û�5 Ø =�O18@LNÞJ;*Þ Ø =�G7=�57Ú�=�>�ÞJ8:àI=Ë57Þs3I>�ìN5~C6;6Þ Ø =�G7Ù#8:57=
Þ Ø =�36?@ß6;6G78@Þ Ø 9%GJ=�ÞsÛ�G7L�5ËÙ#8@Þ Ø Ül368@?:Û�G7=Në�Þ Ø =�36?@ß6;IGJ8@Þ Ø 9%GJ=�ÞsÛ�G7L�5�Ù#8:Þ Ø 5JÛ�>�>�=�5J5�Ù Ø =�L�3I?:?
Þ Ø =½Ú�;6575J8@H�?@=¹57Þs3IÞs=�5 Ø 3~àI=1H�=�=�LÉ> Ø =�>�ì6=�O�C�Þ Ø 3IÞ�8@5éÞ Ø =½Þ`Ù|; 57Þs3I>�ìN5<3IGJ=¹=�9<Ú�Þ`ãNæ ×#Ø =
Ú�5J=�Û�O�;<>�;EO�=
;IÜ�Þ Ø =
36?@ß6;IGJ8@Þ Ø 9 8:5#Ú�G7=�57=�LEÞJ=�OP8:L½Þ Ø =
Ül;6?@?:;~Ù#8@L�ß�Ú�36ßI=Næ
ytz|{A}9~�{g�����9���T~����9���f© ¬ ãSä�� 8 ¬ ã�ä�U��� }Q~�{A}9~N������}Q��� � \6â ��$ Mg�QûQûI½QÄQ¾QÅ � Æ�Æ � \6â ��$ ¦��������<8�� 8 ¬ ãSä|U : © ¬ ãSä
§

ÃI¾QÚ �^ý ����$ � MQP �������Bë
ÃI¾QÚ �^ý ����$ � MQP ���
���uë
ÃI¾QÚ ù ó�ó}õ � MQ�QûQûQ½IÄQ¾QÅ ë
ÃI¾QÚ ù ó�ó}õ � M��QûIûQ½QÄQ¾QÅ ë
ÃI¾QÚ � \6â ��$ M|�IûQûQ½QÄQ¾IÅ ëÃI¾QÚ ��� M�PQ¿I¾Q¿QÄ ë
ÃI¾QÚ ýyý MQPQ¿Q¾Q¿QÄ ë

� \Iâ ��$ ñ�¦��������uë
�7ý ����$ � æ úQ÷)ø�D&Ý © ¬ ãSä ¬�ê D Þ ë�7ý ����$ � æ úQ÷)øWDUÝ 8 ¬ ãSä U ¬�ê UD Þ ë
�
� ��� � Ý·Ý � \6â ��$ ¦�¦������
� Þ �
��� Ý ��	�� �^ý ����$ � æ ÂQø � *QúQ¿QÜUÝ ÞüÞ·Þ�
	b§

����ñ�¦ �^ý ����$ � æ úQûQú&Ý Þ ëýyýmñ�¦��^ý ����$ � æ úQûQúUÝ Þ ë
��	����
��� � ê1ê � � �������� � �
� 8@Lb© ¬ ãSä� � Ý � \6â ��$ ¦�¦�������� Þ



Y^X ¤écp_`_`XZiUg¹¤w[^{^[^�Z��c��� Rcs]`Àucp]�c ¢ [^]`VNXZ{^X��¦csVNd ¢ csg��vg W ]�cp{.c

� � ���v§
ù ó�ó}õ � ñ�¦���� � P �uë
ù ó�ó}õ � ñ�¦��
� � P �uë
� � Ý ù1ù ÿA� © ¬ ãSä ¬�ê ë Þ� � ��� � � Ý ù1ù¢¦�¦���� Þ� � �
� ù ó�ó}õ � ñ�¦����
���uë

� � P �b�^ý ����$ � æ úQ÷)øWDUÝ ù1ù Þ ë
� � Ý ��	�� G !¡! ��h � � h ���j� h� � ¢�¢ 8:L 8 ¬ ã�ä U

£#¤�¥§¦a¨[© .0ªw«0¬|­?. ©�® ê1ê=� � �������� � �
� Þ� � ��� � \Iâ ��$ ñ�¦��
� � P �uë
� � P � � � Ý 	ª	 ÿA� 8 ¬ ãSä|U ¬�ê ë Þ� � �
�v§

� � Ý 	ª	�¦�¦ ýyý Þ � � �
� ù ó�ó}õ � ñ�¦��
�����uë
� � Ý ù ó�ó�õ � Þ� � ��� � \6â ��$ ñ�¦ ù ó�ó�õ � ë� � P �b�^ý ����$ � æ úQ÷)ø�DUÝ 	ª	 Þ ë®

®
®
� � Ý ��	��»�^ý ����$ � æ ÂQø � *QúI¿QÜUÝ Þ5Þ � � ��� � \6â ��$ ñ�¦���� � P �uë
ÚIÄQ¿Q÷QÚQÅ � \6â ��$ ë®

×#Ø =¹ÞJ=�57Þ<;6Ü�>�;69<Ú�36ÞJ8:H�8:?@8:Þ`ã Ül;IG<Þ`ÙW; â`áyä�=�GJàE8@>�=�5�Ù#8@Þ Ø GJ=�5JÚ�=�>�Þ�ÞJ;¿3¿>�;E;IÚ¦=�GJ3IÞs8@à6=
Ú�GJ;E>�=�575|8@L½Ù Ø 8@> Ø Þ Ø =
è�G75JÞF;IL�=UÞs36ìI=�5#Ú�3IGJÞF8@5�ß68@à6=�L1HEã1Þ Ø =
Ül;6?@?@;~Ù#8:L�ß�36?@ß6;IGJ8@Þ Ø 9�ñ
ytz|{A}9~�{g�����9���T~����9���f©¯� 8 �
� }Q~�{A}9~N������}Q��� � \6â ��$ Mg�QûQûI½QÄQ¾QÅ � Æ�Æ � \Iâ ��$ ¦��
�����<8�� 8°:=< ©
§

ÃI¾QÚ � \6â ��$ M|�IûQûQ½QÄQ¾IÅ ë

� \Iâ ��$ ñ�¦��������uë
�
	�������� � ãSä ì ©

� \6â ��$ ñ�¦ � \6â ��$ ���
� Ý G�ãSä U ì 8 £±¤�¥§¦w¨[© .²ªa«²¬|­?. ©W® © ¬ ãSä Þ ë®

×#Ø =<Þs=�57Þ
;6Ü|>�;I9<Ú�36ÞJ8:H�8@?@8:Þ`ã4H�=�Þ`Ù|=�=�LÆâ`áyä�=�G7àE8:>�=�5
8@5
>�Û�G7G7=�LEÞs?@ã48@9�Ú�?:=�9�=�LEÞs=�O)8@L)3
Ú�GJ;IÞs;IÞ`ãNÚ�=éÛ�578:L�ß4GJ=�>�Û�G7578:;IL¼8@L Þ Ø =¹9<368@L¿Ú�GJ;Iß6G7369 3IL�O 5J;I9<= Ø =�?@Ú¦=�G*ÜlÛ�L�>�Þs8@;6L�5�Ül;IG
> Ø =�>�ìE8@L�ß�>�;I9�Ú�36Þs8@H�8@?:8@Þ`ã¿369<;6L�ß�=�à6=�LNÞJ5*3IL�O ß6Û�3IGJO)>�;6L�O�8@Þs8@;6L�5\æ ×#Ø =!>�;I9<Ú�36ÞJ8:H�8@?@8:Þ`ã
H¦=�Þ`ÙW=�=�LêH�36578@>P=�?:=�9<=�LEÞs5!8@5!O�=�è�L�=�O HEãÉÞ Ø =�>�;N;IÚ¦=�GJ3IÞs8@à6=½O�=�5J8@ß6L�=�G\æ ×#Ø =Éâ`áyä�=�G7àE8:>�=
5JÚ�=�>�8:è�>�36ÞJ8:;IL�5W3IGJ=�GJ=�ÞsG78:=�à6=�OéÜlGJ;I9 Þ Ø =wGJ=�Ú¦;I5J8@Þs;IGJãEæ ×#Ø 8@5FÚ�G7;6Þs;IÞ`ãEÚ¦=�8:5FH�3I5J=�O!;6L·lN3~à\3
36L�OP;6LÃQ `fe DFç Ül;6G#3I>�>�=�5J578@L�ß�Þ Ø =
G7=�Ú�;6578:ÞJ;6G7ãNæ



W g�iUoucpa`XvÀIXZ�vXZa���g�z¶´yµ7n}[^]`Y.XZ{^[^_eXZV�c W g~g�o-[^]�csa`XZY\[�¤w³N�Za`XZµÊoN��csa`z:g�]`i ¥�V6Y.XZ]`g�VIiU[^V.a Y�Y
³ ´ü�)�^�mÐQ�hÓNµ ÒeÑ[¶

×#Ø =#Ú�G7;6H�?@=�9 ;IÜ�8@LEÞs=�G7áy;6G7ß636L�8:í�36Þs8@;6L*Ú�GJ;E>�=�575J=�5 Ø 365 H�=�=�L<57ÞsÛ�O�8:=�O�8@L<;6G7O�=�GmÞJ;wÚ�GJ;~àE8@O�=
3���=��E8@H�?:=#ÞJ=�> Ø L�;6?@;6ß68@>�3I?E8:L�ÜlG73657ÞsG7Û�>�ÞsÛ�G7=FL�;6Þ 3IO�;6Ú�ÞJ8:L�ß
3w57ÞsG78@>�Þs?@ã*>�;E;6G7O�8:L�36Þs=�O�57ãE5JÞJ=�9
Ül;6G#8@LNÞJ=�G7á�;IGJßI36L�8@í�3IÞs8@;6L!>�;E;6Ú�=�G736Þs8@;6L)î ~6ð�æ

Ý`L Þ Ø =�Ù|;6G7ìQ��;~Ù >�;69<9*Û�L�8:Þ`ãEC¦9*Û�> Ø 36ÞsÞJ=�LEÞs8@;6L Ø 365UH�=�=�L¼Ú�368@O ÞJ;13IO�36Ú�ÞJ8:àI=*3IL�O
=��EÞs=�L�5J8@H�?@=�57ãE5JÞJ=�9<5U36L�O¿Þs;PÞ Ø =�57=�Ú�36G736Þs8@;6L ;6Üe>�;6L�>�=�G7L H�=�Þ`Ù|=�=�L¼8:LEÞJ=�G7Ül36>�=�36L�O 8@9�á
Ú�?:=�9<=�LEÞs3IÞs8@;6L ;6ÜË3)Ú�G7;E>�=�5J5<36L�OSÆ6;IG�3I>�ÞJ8:àE8@Þ`ãNæ ×#Ø =Éâ^ÇR?@;~Ù 57ãE5JÞJ=�9 î {6ð#8@5é3)Ú�GJ;E>�=�575
9�3IL�36ßI=�9<=�LEÞw5JãE57Þs=�9 Þ Ø 3IÞ
5JÛ�Ú�Ú¦;IGJÞJ5
36O�3IÚ�Þs8@à6=�36L�O¼O�ãEL�3I9<8:><57=�G7àN8@>�=<>�;69<Ú¦;I5J8@Þs8@;6LRC
HNã½57=�Ú�3IGJ3IÞs8@L�ßéÞ Ø =*>�;IL�>�=�Ú�Þs5�;6Ü Ú�G7;E>�=�5J5�57> Ø =�9�3BC-57=�G7àE8:>�=£L�;EO�=*3IL�O�57=�G7àN8@>�=*Ú�GJ;E>�=�575
8:L�57Þs3IL�>�=ECN36?@?u;6ÜRÞ Ø =�9 O�=�5J>�GJ8@H�=�OPÞ Ø G7;6Û�ß Ø 3ILzn�2qp�áyH�3657=�OPO�=�5J>�GJ8@Ú�Þs8@;6LP?@36L�ßIÛ�36ßI=NæIÝ`L
î:ï%~.ð�C�O�8��¦=�GJ=�LEÞ£36>�Þs8@àN8@Þs8@=�5�;6Ü#349�Û�?@Þs8@á�=�LNÞJ=�G7Ú�G78:57=éÚ�G7;N>�=�575£36G7=éO�=�>�;6Û�Ú�?:=�OÃ8@LNÞJ;436>�Þs8@àEá
8:Þ`ã¼8:LEÞs=�GJÜl3I>�=�5
36L�O)36>�Þs8@àE8:Þ`ã¼8:9<Ú�?@=�9<=�LEÞJ36Þs8@;6L�5\C�Þ Ø =!Ül;6G79<=�G
;IL�=�5
H�=�8@L�ß�9<;EO�=�?@=�O 3I5
5JÞJ36Þs=w9<36> Ø 8@L�=�5WÞ Ø 36ÞF8@L�>�?@Û�O�=w36Ú�Ú�?:8@>�3IÞs8@;6L�áy5JÚ�=�>�8:è�>�;IÚ¦=�GJ3IÞs8@;6L�5W36L�O¹5JÞJ36Þs=�5\CI3IL�O Ø 3~àI=
8:L�Ú�Û�Þ�ÆI;6Û�ÞJÚ�Û�Þ#Ú�3IGJ3I9�=�Þs=�GJ5~æ

K¶G7;N>�=�575
DFGJ;Iì6=�G751î ·.ð�C|î@ï:{.ðW36G7=é36L =��EÞJ=�L�578:;IL ;6ÜFÞ Ø =!24=�575736ß6=éDFG7;6ìI=�G
Þs=�> Ø L�;I?:;Iá
ß68@=�5~CE8:L Ù Ø 8:> Ø Þ Ø =£9<8@O�O�?@=*?@3~ã6=�G#L�;6Þ�;IL�?:ãP8@LNÞJ=�G7>�;IL�L�=�>�Þs5�Þ Ø =£O�8���=�G7=�LEÞ�>�;E;IÚ¦=�GJ3IÞs8@L�ß
36Ú�Ú�?@8@>�36ÞJ8:;IL�5~CNH�Û�Þ#36?@57;�=�L�>�3IÚ�57Û�?:3IÞs=�5|Þ Ø =
Ú�G7;E>�=�575#?@;6ß68@>wÜl;6G#>�;IL�L�=�>�Þs8@L�ß<Þ Ø =�94æ

×#Ø =�>�;E;6Ú�=�G736Þs8@à6=�Ú�?@36ÞsÜl;IGJ9ôÚ�GJ;IÚ¦;I5J=�O48:L¿Þ Ø 8:5
Ù|;6G7ì½8:5UH�3I5J=�O ;6L¼Þ Ø =<57=�Ú�3IGJ3IÞs8@;6L
H¦=�Þ`ÙW=�=�LÂâ`áyä�=�GJàE8@>�=U5JÚ�=�>�8:è�>�36ÞJ8:;IL¹3IL�O½>�;I9�Ú�;6L�=�LEÞF8:9<Ú�?@=�9<=�LEÞJ36Þs8@;6LRCEÞ Ø Û�5�=��EÞs=�L�O�8:L�ß
Ú�GJ=�àE8:;IÛ�5�Ù|;6G7ìPÞs;P31>�;E;IÚ¦=�GJ3IÞs8@à6=£9�Û�?:ÞJ8:áy;6G7ß63IL�8@í�36ÞJ8:;IL�36L�O 9*Û�?@Þs8@á�Ú�?:3IÞsÜl;6G79ô=�LEàE8@GJ;IL�á
9�=�LEÞ�æ6çÆ578:9<8@?:3IG¶9*Û�?:ÞJ8:áyÚ�?@36ÞsÜl;IGJ9�3IÚ�Ú�G7;636> Ø<Ø 3I5¶H�=�=�L!GJ=�>�=�LNÞJ?:ã�36O�;6Ú�ÞJ=�O!8@L¼QR365736ÞJ8�=�Þ
36?`æªw#¸±¸�ïIC\Ù Ø =�G7=ËÞ Ø =Ë57Ú�=�>�8@è�>�8@575JÛ�=�;6Üu>�;69<Ú¦;I5J8@L�ß
H�3I5J8@>�âpá�ä�=�G7àN8@>�=�5¶8@5W3IO�O�G7=�575J=�O�C\3IL�O
36LÃâ`áyä�=�G7àE8:>�=UO�=�è�L�8:ÞJ8:;ILP?@36L�ß6Û�3Iß6=w8:5#Ú�G7=�57=�LEÞJ=�O�æ

g�¸Ë¸�Ýw8:5
3IL¼8@L�8@Þs8@36ÞJ8:àI=�Ül;IG
O�=�è�L�8:L�ßP3IL»n�2qpÁ57> Ø =�9<3PÞs;½Ú�Û�H�?@8@5 Ø 36L�O¼O�8@57>�;~à6=�G
5J=�GJàE8@>�=�5w;6L¼Þ Ø =<å¿=�H�æ ×#Ø =àgi¸i¸wÝwD|Û�5J8@L�=�575 e =�ßI8:57ÞsG7ã½5JÞJ;6G7=�5wO�8��¦=�GJ=�LNÞUÞ`ãEÚ�=�5
;6Ü¶8:L�á
Ül;6G79�3IÞs8@;6Lé3IH¦;IÛ�Þ¶3�5J=�GJàE8@>�=NC.Þ Ø 3IÞ¶8@5WH�Û�5J8@L�=�5J5|>�;ILNÞJ36>�Þ¶8@L�Ül;6G79<36Þs8@;6Lba1´yÙ Ø 8@Þs=�Ú�36ßI=�5-¶orJC
H�Û�578:L�=�5J5�>�3IÞs=�ß6;6G7ã 8@L�Ül;IGJ9<36ÞJ8:;IL�a_´�ã6=�?:?@;~Ù Ú�36ß6=�5�¶�rF36L�OÃÞs=�> Ø L�8@>�36?|57=�G7àN8@>�=18:L�Ül;IGJ9<3Iá
Þs8@;6L a_´yßIGJ=�=�LÃÚ�36ß6=�5�¶�r�î@ï#'�ð�æ ×#Ø =½>�;69<Ú¦;IL�=�LEÞ�9<;NO�=�?#O�=�5J>�GJ8@H¦=�OÉ8@L Þ Ø 8@5éÚ�36Ú�=�G<3IL�O
Þ Ø =¹GJ=�Ú¦;I5J8@Þs;IGJã¿O�=�57>�G78@H¦=�O 8:L î:ï%w.ðW3IGJ=1L�;6Þ�GJ=�5JÞJGJ8@>�ÞJ=�O Þs;¼5JÞJ36ÞJ8:>¹8:L�Ül;IGJ9<3IÞs8@;6L 36H�;6Û�Þ
â`áyä�=�G7àE8:>�=�5~CNH�Û�Þ#3I?:57;�H�= Ø 3~àN8@;6G736?B3I5JÚ�=�>�Þs5#36G7=U>�;IL�5J8@O�=�GJ=�O�æ

çË51G7=�ßI36G7O�5éÞ Ø =4L�;6ÞJ8:;ILÁ;6ÜU>�;I9<Ú�36ÞJ8:H�8@?@8:Þ`ãÉH¦=�Þ`ÙW=�=�L âpá�ä�=�GJàE8@>�=�5\Cm57=�àI=�G736?�Ú�36Ú�=�G75
î:ï%y.ð�C�î¹'^ð�C�î º.ð�C�î@ï:}.ð Ø 3~à6=�H�=�=�LéO�=�àI;6ÞJ=�OéÞs;*O�=�è�L�=ËL�;IÞs8@;6L�5W5JÛ�> Ø 3I5e8@L Ø =�G78@Þs36L�>�=NC.5JÛ�H�5JÞJ8:á
ÞsÛ�ÞJ36H�8@?:8@Þ`ãNCuÚ¦;I?:ãE9<;6G7Ú Ø 8@5J94C¦=�ÞJ>Næ�3I9�;IL�ßP>�;69<Ú�;6L�=�LEÞs5
H�3I5J=�O ;6L¿H�= Ø 3~àE8@;6G736?R3657Ú¦=�>�Þs5
9�;EO�=�?:=�O 365P57Þs36ÞJ=�> Ø 3IGJÞ1O�8:3Iß6G7369<513IL�O 57Þs3IÞs= 9<3I> Ø 8:L�=�5~æeÝ`L Þ Ø 8@5PÚ�36Ú�=�G1Ù|= Û�5J=¼3
5J8@9<Ú�?:8@è�=�O4à6=�GJ578:;IL½;6Ü 57Þs36ÞJ=�> Ø 3IGJÞ#O�8:3Iß6G7369<5�36L�O�5JÞJ36Þs=�9<36> Ø 8@L�=�5~C-3I5�Þ Ø =�ã½GJ=�Ú�G7=�57=�LEÞ
3¼>�;6L�>�=�Ú�ÞJÛ�36?F9<;EO�=�?#;IÜËÞ Ø =PH�= Ø 3~àN8@;6G�;6ÜË36L â`áyä�=�G7àE8:>�=¹3IL�OÂL�;6Þ<Þ Ø =½O�=�5J8@ß6LÉ;6Ü�3IL
8:9<Ú�?@=�9<=�LEÞJ36Þs8@;6L½;IHQÈs=�>�Þ�æ

Ý`L0î w6ðF36L�O�î@ï^ð#8:Þ<8@5<O�=�è�L�=�O Ø ;~Ù 8@Þ�8@5<Ú¦;I5J578@H�?:=PÞs;)ßI=�L�=�GJ3IÞs=13¿L�=�Ù 36L�O 9<;6G7=
5JÚ�=�>�8:è�>*ÙW;IGJìQ��;~Ù >�;69<Ú�;6L�=�LEÞ�Ù Ø 8@> Ø >�36L�57Û�H�57Þs8@ÞsÛ�Þs=*3éÚ�GJ=�àN8@;6Û�5�36L�O�9<;IGJ=
ßI=�L�=�GJ3I?
;6L�=EC\H�3657=�O<;IL�3UK =�ÞsG78ShË=�ÞeGJ=�Ú�G7=�57=�LEÞs3IÞs8@;6L*;IÜ¦Þ Ø =�Ù|;6G7ìQ��;~ÙÃ>�;I9<Ú¦;IL�=�LEÞ�æ ×#Ø =#L�;6ÞJ8:;IL
;6Üe>�;69<Ú�36ÞJ8:H�8:?@8:Þ`ã�Ú�GJ;IÚ¦;I5J=�O48:L¿Þ Ø 8:5UÚ�3IÚ¦=�Gw8@5U368@9<=�O 3IÞ�> Ø =�>�ìE8:L�ß18@Ü¶36?@G7=�36O�ãPO�=�è�L�=�O
â`áyä�=�G7àE8:>�=�5�3IGJ=*>�;69<Ú�3IÞs8@H�?@=NC-Þ Ø =�G7=�Ül;IGJ=
8@ÞË8@5ËL�;6ÞË31ß6=�L�=�G736Þs8@à6=UL�;IÞs8@;6L�H�Û�ÞË8@ÞË368@9<5Ë3IÞ
36áyÚ¦;I5JÞJ=�G78:;IGJ8�à6=�GJ8@è�>�3IÞs8@;6LP;6Ü�>�;69<Ú�3IÞs8@H�8@?:8@Þ`ã13IL�O¹57Û�H�57Þs8@ÞsÛ�Þs36H�8:?@8:Þ`ãEæ



Y�� ¤écp_`_`XZiUg¹¤w[^{^[^�Z��c��� Rcs]`Àucp]�c ¢ [^]`VNXZ{^X��¦csVNd ¢ csg��vg W ]�cp{.c
» �ÃÒ¶ÏËÕ��pÔ�ÓËÖpÏ�¼½´t��� �mÑ[¶]� �mÏ�ÓN¾�ÔËÐEÔËÑ��°µ ÒeÑ[¶
Ý`L�Þ Ø 8@5¶Ú�3IÚ¦=�G 3
Ú�?:3IÞsÜl;IGJ9 Ül;6G >�;E;IÚ¦=�GJ3IÞs8@à6=FÚ�G7;N>�=�575J=�5m36L�O âpá�ä�=�GJàE8@>�=F>�;I9<Ú¦;I5J8@Þs8@;6L Ø 3I5
H¦=�=�L�Ú�G7;6Ú�;657=�O�ëNÞ Ø =£>�=�LEÞsG736?h=�?:=�9<=�LEÞ�8@5�Þ Ø =*5J=�Ú�36G736ÞJ8:;IL¹3I9�;IL�ß â`áyä�=�GJàE8@>�=
57Ú¦=�>�8@è�>�3Iá
Þs8@;6L�5~C�O�=�57>�G78@H¦=�O¼3I>�>�;IGJO�8:L�ßPÞs;½3½>�;I9<Ú¦;IL�=�LEÞU9<;NO�=�?eH�3I5J=�O ;IL¼3½Ú�3IGJÞJ8:>�Û�?:3IGUÞs368@?@;6G7á
8:L�ß�;6Ü�gË2qpFCN36L�O¹>�;69<Ú�;6L�=�LEÞs5~C6H�3657=�O1;IL1ÞJ=�> Ø L�;I?:;Iß68@>�3I?¦>�;69<Ú¦;IL�=�LEÞ|9<;NO�=�?@5\CIÙ Ø 8@> Ø
O�=�Ú�?@;~ã<5JÛ�> Ø â`áyä�=�G7àE8:>�=�5~æ.ç L�;6ÞJ8:;IL!;6Üu>�;69<Ú�3IÞs8@H�8:?@8@Þ`ã�3I9<;6L�ß�â`áyä�=�G7àE8:>�=�5W36L�O!3IL!36?@ß6;Iá
GJ8@Þ Ø 9%Ül;6G#> Ø =�>�ìE8:L�ß�8@Þ Ø 3~à6=UH�=�=�L½O�=�5J>�GJ8@H�=�O�æ

ç GJ=�Ú¦;I5J8@Þs;IGJã Ül;IGÁÚ�Û�H�?@8:5 Ø 8@L�ß�Cé5JÞJ;6G78:L�ß 36L�O 9<3IL�36ßI8:L�ß >�;E;IÚ¦=�GJ3IÞs8@à6=0Ú�GJ;E>�=�575
5J> Ø =�9<365~Ceâ`áyä�=�G7àE8:>�=é5JÚ�=�>�8:è�>�36ÞJ8:;IL�5
36L�O¿8@L�57Þs3IL�>�=é8@L�Ül;6G79<36ÞJ8:;IL Ø 365£H�=�=�L¿O�=�à6=�?:;IÚ¦=�O
365<è�G75JÞ<=�?@=�9<=�LNÞé;IÜË57Û�> Ø 3)Ú�?@36ÞJÜl;6G794æRD|3I5J=�OÂ;ILÉÞ Ø =½36?@ß6;6G78@Þ Ø 9 Ú�G7;6Ú�;657=�OÉ8:LêÞ Ø 8:5
Ú�36Ú�=�G~C¦Þs;E;6?@5�Ül;IGUGJ=�>�;6L�è�ß6Û�G736ÞJ8:;IL�C-H�;6Þ Ø 3IÞ�O�=�à6=�?:;IÚ�9<=�LEÞsá|36L�O¼GJÛ�L�á�ÞJ8:9<=EC�3IGJ=�H¦=�8:L�ß
O�=�àI=�?@;6Ú�=�O�æ

ä�;69<=¿8:575JÛ�=�5PL�=�=�OÆÞs; H�=¿57;6?@à6=�O�C¶5JÛ�> Ø 365½Ú�G7=�>�8:57= ÞJ=�> Ø L�8��EÛ�=�5½Ül;IG¹ßI=�L�=�GJ3IÞs8@L�ß
>�;69<Ú�;6L�=�LEÞs5¶ÞJ36G7ß6=�Þs=�OéÞJ;*3£ßI8:àI=�LéÞJ=�> Ø L�;I?:;Iß68@>�3I?�>�;I9�Ú�;6L�=�LEÞe9<;EO�=�?�5JÞJ36G7Þs8@L�ß£ÜlG7;69 â`á
ä�=�G7àE8:>�=�>�;6L�>�=�Ú�ÞJÛ�36?�5JÚ�=�>�8:è�>�36ÞJ8:;IL�5~C63IL�O1Ül;IGF> Ø =�>�ìE8@L�ß*8@Ü�3�ß68@à6=�L!>�;I9�Ú�;6L�=�LEÞW8@5#>�;I9<á
Ú�?:8@36LEÞ�Ù#8:Þ Ø 36L âpá�ä�=�G7àN8@>�=15JÚ�=�>�8:è�>�36ÞJ8:;IL�æ ×#Ø =!>�;E;6G7O�8@L�36ÞJ8:;IL ;6ÜFO�8��¦=�GJ=�LEÞ½âpá�ä�=�GJàE8@>�=�5
>�;69<Ú�;6578:L�ß 3¿>�;E;6Ú�=�G736ÞJ8:àI=1Ú�G7;E>�=�575�L�=�=�OÉÞJ;¼H�=½8:LEà6=�5JÞJ8:ßI36ÞJ=�O�C�8:L ;6G7O�=�G�ÞJ;¼3IO�O�G7=�575
Ú�GJ;IH�?@=�9<5Ë57Û�> Ø 3I5�O�=�36O�?@;E>�ìE5\C�O�=�Ú�=�L�O�36H�8@?:8@Þ`ãNC�=�ÞJ>Næ@C¦36L�O4Þ Ø =*O�=�578:ßIL4;6Ü 57Û�> Ø 3¹>�;E;6G7á
O�8:L�36Þs8@;6L�´�ß6?@Û�=�¶�L�=�=�O½Þs;<H¦=
Ú�GJ;~àE8@O�=�O�CNH�=�8@L�ßéÞ Ø =
Û�?@Þs8@9�3IÞs=
ßI;636?uÞ Ø =
O�=�è�L�8@Þs8@;6L½;6Ü�3
>�;69<Ú�?@=�ÞJ=ËÚ�?@36ÞJÜl;6G79 Ül;IG¶>�;N;IÚ¦=�GJ3IÞs8@;6L<369<;IL�ß£;6G7ß63IL�8@í�36ÞJ8:;IL�5 H�3I5J=�Oé;6L¼âpá�ä�=�GJàE8@>�=�5¶8@Lé3
9*Û�?@Þs8@á�Ú�?:3IÞsÜl;6G79 =�LNàE8@GJ;IL�9<=�LEÞ�æ

´t���-��ÑS�hÏËÕ����
��ºWYNcsVPdN[^]�Å
cp�Z_`a���¿ ºZ¤éº ¢ º�À�ÁWg}¾ a`g^ÁUcsVNdI�Z[ t �.VucsiwXv{ W ¸BcsVI²�[PcsVNd W csoNa`³I]`[¹¤écsVucp²�[^µ
iw[^V.aBxyVIz@g�]`iécsa`XZg�VÂÀ�Å|VËÅ|oIoN]`gEcs{s¸Ì mcp_`[^dUg�V?ÃR[^VN[7]`Xv{Ä¿¹g�]`È`ÅNg}¾Â¤wg~dI[^�Z_�º�xyV.a`[^]`VBcsa`XZg�VBcs�
Æ g�³N]`VBcs��g�z W g�iUoN³Ia`[^]�n��._`a`[^iU_���n�{7Xv[7VN{^[OÇ¿¥�VN²�XvVI[^[^]`XZVN²E�6Y\g���º¦��Y��6VIg-º�Y��¦§s���E��º§�ºWYNcsV#dI[^]BÅUcs�Z_`a��j¿ ºZ¤éº ¢ ºZ��¿P[7_`È\[.�\¤éº�À^» ¸N[ ¢ § ¢ cpoNoI]`g-cs{s¸Ëa`g¶x�V.a`[^]`g�]`²EcsVNXZq.cpa`XZg�Vucp�±¿¹g�]`È.µ
ÅIg}¾ _�º ¢ ]`g~{^[^[^dIXZVN²�_¶g�z�a`¸N[£���sa`¸�x�V.a`[^]`Vucpa`Xvg�Vucp� W g�VNz@[7]`[^VN{^[#g�V�ÅWdNYNcsVN{7[^d�x�VNz:g�]`i!cpa`Xvg�V
n}�._`a`[^iU_ ¥�VN²�XZVI[^[^]`XZVN²�È W ÅWx�n�¥=É �-��Ê`�.x�V6a`[7]`�ycpÈ\[^VB��n}¾ XZa`q^[^]`��csVIdu��§p���E��º

��ºÊ �[^VN[^Y�[^V.a�csVNgE� t ºZ�� ¦[7]`²-csiécs_`{s¸NX��BnNºZ� W cs_`a�cpVNg-�¦nNºZ� W g�]`VNX��.Å
ºZ��ÃR³IXZdN[^a`a`X���fWºZ��¤écs�ZY\[^q7q^X��Ã#ºZ�U¤w[7�v{s¸NXZg�]`Xy�
¤éºZ� � XZVN{^XZVNX���¤éºvÀ¶xyVNz:g�]`i!cpa`XZg�V xyV.a`[^²�]�csa`XZg�VÂÀW» ¸N[É¤^Ë#¤wx�n ¢ ]`g#Ì@[^{^a
t [^iUg�VI_`a`]�csa`XZg�VBº#§_�pa`¸ � [^]`�)kmcs]`²�[ t csa�cb mcp_`[^_ W g�VNz:[^]`[^VI{^[§È � k t   §s�����cÊ`� W csXZ]`gE�
¥�²��.oIa���§p�����-ºX-º W cp_�csa`X��ÂÍ¶ºZ��xy�ZVNXZ{sÈ6X��mnIºZ��Î#]`XZ_`¸NVucpiUg~g�]`a`¸.�6� � ºZ� n�¸ucpVu��¤éº W º�ÀBÅ|dBcsoIa`XvY�[PcpVNd t �.VucpiUXZ{
n}[^]`Y.XZ{^[ W g�iwo-g�_`XZa`XZg�V�XZVÃ´ÏÍu�Zg}¾Ëº ¢ ]`g~{^[^[^dIXvVI²�_Ëg�zma`¸I[!��§pa`¸½xyV.a`[^]`VBcsa`XZg�VBcs� W g�VIz@[^]`[^VI{^[
g�V�ÅWdNYNcsVI{^[^d#xyVIz@g�]`i!csa`XZg�V<n��._`a`[^iU_�¥�VI²�XZVN[^[7]`XvVI²AÈ W ÅWx�n�¥ §p�����cÊ`�6n�a`g~{sÈ6¸Ig��Zi!�~n}¾R[^dI[^Vu�
§p�����-ºY�º W cp_�csa`X���Í¶ºv�*nNc���cp���*¤éºZ�£n�¸BcsVBºv�£¤éº W º�À t [^Y\[^�Zg�oIXZVN² ¥�µJn�[^]`Y.XZ{^[^_Pz@g�] W g�iUo-g�_`XZVN² ¥�µ
n}[^]`Y.XZ{^[^_�º ¢ ]`g~{^[^[7dNXZVN²�_<g�z�a`¸N[ ���sa`¸ÃxyV.a`[^]`VBcsa`XZg�VBcs� W g�VNz:[^]`[^VI{^[¹g�VÃÅ|dNYNcsVI{^[^d¼xyVNz:g�]`µ
iécsa`XZg�V4n}�._`a`[^iU_ ¥�VN²�XZVI[^[^]`XZVN²�È W ÅWx�n�¥=É �-��Ê`�.x�V6a`[7]`�ycpÈ\[^VB�¦n}¾ Xva`q7[^]`��csVNdB�¦§p���E��º��ºRÃR]`[7z@[^VB� ¢ ºZ�NÅ|À-[7]`[^]��
Î*ºZ�cÁWg�Ð-VI[^]��
Ñ
ºZ�Nk�³IdN¾ XZ²nÁUº�À W ]`g�_`_¡Íu�Zg}¾�À W ]`g�_`_`µÒËR]`²EcsVNXZq.cpa`XZg�Vucp�¿¹g�]`È`ÅNg}¾ ¤écpVucs²�[^iU[^V.a�XZV t �.VucpiUXZ{ � XZ]`a`³Bcs��¥�V.a`[^]`oI]`Xv_`[7_�º�x�V6a`[7]`Vucsa`XZg�Vucs� Æ g�³N]`Vucp��g�z
W g�iUoN³Ia`[^]�n��._`a`[^iU_Ën}{^XZ[^VN{7[OÇ¿¥�VI²�XZVN[^[7]`XvVI²-�.Y\g���º��_Y��.VNgEº�Y��¦§p���-��ºÉ�ºgÁUcs]`[^��� t ºZ�ÄÃR[^]`�6��¥|º�À�¥�Ä.[^{7³Na�csÀI�Z[|ËRÀ
Ì@[^{^aé¤wg~dN[^�ZXZVN²¹¾ Xva`¸ n�a�cpa`[^{s¸ucs]`a`_�º�x�¥�¥�¥ W g�iUµ
oI³Na`[^]��}Y\g���ºE�p�-��VIg-ºQÉ�� Æ ³I�v�<�����_É�È`cs�Z_`g-� ¢ ]`g~{^[^[^dIXZVN²�_Rg�z����pa`¸*x�V.a`[^]`Vucpa`Xvg�Vucp� W g�VIz@[^]`[^VI{^[
g�V�n}g�z@a�¾#cp]`[Ë¥�VN²�XZVN[^[^]`XZVI²�È@x W n�¥ÓÉZ�_��Ê`�o ¦[^]`�ZXZVu��ÃR[^]`i!cpV6�6�������_��Ê`º



W g�iUoucpa`XvÀIXZ�vXZa���g�z¶´yµ7n}[^]`Y.XZ{^[^_eXZV�c W g~g�o-[^]�csa`XZY\[�¤w³N�Za`XZµÊoN��csa`z:g�]`i ¥�V6Y.XZ]`g�VIiU[^V.a Y�É
��ºgÁUcs]`[^��� t ºv�#Î#³NoNz:[^]`i!cpVu�ÂË#º�ÀÂËRVéa`¸I[à �[^¸uc�Y.XZg�]�cs�ux�VN¸I[^]`XZa�csVN{7[Ëg�zFn}a�csa`[� Rcs_`[^drËRÀ
Ì@[^{^a`_�º
¢ ]`g~{^[^[7dNXZVN²�_Rg�z-a`¸I[Ë��X�a`¸
xyV.a`[^]`Vucpa`XZg�Vucp� W g�VNz@[7]`[^VN{^[eg�V W g�iUo-g�VN[^V.a|csVNd^ËRÀ�Ì:[^{^ah»B[^{s¸Nµ
VIg��Zg�²��6�¦nIcsV.a�cË Rcs]`Àucp]�c�� W ÅU�¦§p�����-º

��º Æ g�¸ucpVNVI[^_`_`g�VB� ¢ ºZ� ¢ [7]¡Ì@g�VI_���¥|º�À t [^_`XZ²�V ¢ ]`XZVN{^XZoI�v[7_�z:g�]�Å|oIoN�ZXZ{.csa`XZg�V¹xyV.a`[^²�]�csa`XZg�VBº ¢ ]`g�µ
{7[^[^dNXZVI²�_#g�z�a`¸N[<��§sa`¸¹xyV.a`[^]`VBcsa`XZg�VBcs� W g�VIz@[^]`[7VN{^[
g�V¹ÅWdNYNcsVN{7[^d!xyVNz:g�]`i!cpa`XZg�V n}�._`a`[^iU_
¥�VN²�XZVN[^[^]`XZVI²FÈ W Å|x^n�¥ §s�����cÊ`�Bn}a`g~{JÈ.¸Ig��Zi!��n�¾R[7dN[^VB��§p�����-º

�p�-ºU¤w[7{^[^�Z��c��¶¤éºv�° Rcsa`XZVNX�� W º�Àu¥�VucpÀN�ZXZVN²1xya�cp�vX�cpV¿[^µÒÃRg}Y\[^]`VIiU[^V.a�» ¸I]`g�³I²�¸ c W g~g�o-[^]�csa`XZY\[
ÅW]`{J¸IXZa`[^{^a`³N]`[~ºNxyV!¥��Zi!cp²-cp]`iUXZdu�-Å
º Î*ºZ��¤w{7xyY\[^] Æ ]���¿ º Æ º È@[^dN_�º�Ê¡À t XZ²�XZa�cp�=ÃRg}Y\[7]`VNiU[^V.a�º
x�¥�¥�¥ W g�iUoN³Ia`[^]��~Y\g���º���X-�.VNgEº¦§��`ÍE[7ÀN]`³ucp]`�¹§s���E��º

����ºU¤w[7{^[^�Z��c�� ¤éºZ� ¢ [^]`VIXv{7Xy�° RºvÀ t [^_`XZ²�VIXvVI²F¿P]�csoIo-[^] W g�iUo-g�VN[^V.a`_wz:g�]�[^µJn�[^]`Y.XZ{^[^_ËXZV�xyV.a`[^µ
²�]�csa`XZVN²3ÁW[^a`[^]`g�²�[^VN[7g�³N_#n��._`a`[^iU_�º}»Bg�csoNo-[~cs]RXZV � k t   Æ g�³I]`Vucp�y�N§s���E�TÈ@Å)oI]`[^�ZXZiUXZVucs]`�
Y�[^]`_`XZg�VÁcp�Z_`g½XZV ¢ ]`g~{^[^[^dIXvVI²�_*g�zWa`¸N[4�p_`a � k t  Ô¿Pg�]`È6_`¸Ig�o g�V¼»B[^{s¸NVNg��Zg�²�XZ[^_*z@g�]£¥�µ
n}[^]`Y.XZ{^[^_�È � k t  ¦µÊ» ¥Fn�§s�����cÊ`� W csXZ]`g-�6¥�²��6oIa���§s�����cÊ`º

��§�ºU¤w[7{^[^�Z��c��h¤éºZ� ¢ [^]`VNXZ{^X��) mºZ�ufhg�_`_`X��u¤éºv�N»�[^_`a`X��-ÅUº�ÀIÅ fh[^o-g�_`XZa`g�]`�<g�za¿¹g�]`È`ÅNg}¾ W g�iUo-g�µ
VI[^V.a`_#z@g�] W g~g�o-[^]�csa`XZY\[¹´yµÊÅ|oIoN�ZXZ{.csa`XZg�VN_�º ¢ ]`g~{^[^[7dNXZVN²�_�g�zma`¸N[1�p_`aËx²Íux ¢ » W �T¿Pg�]`È6XZVI²
W g�VNz:[^]`[^VN{7[Ëg�V�¥�µ W g�iUiU[7]`{^[`Õs¥�µ� ¦³N_`XZVI[^_`_��unNcp�vq7ÀN³N]`²E�.ÅW³N_`a`]`X�c���§s���-��º

����ºgÖWXZ[^]`_`a`]�cs_`q.��Ë#ºvÀ¦fh[7²�³N��cp]W»��6o-[7_Wz:g�]¶Å|{^a`XZY\[OËRÀ
Ì@[^{7a`_�ºIxyV?ÖWXZ[^]`_`a`]�cs_`qnË#ºZ�6» _`XZ{J¸I]`XZa`q^XZ_ t ºÈ@[7dN_WÊ¡À[ËRÀ�Ì:[^{^a`µÒËR]`XZ[^V.a`[^d�n}g�z:ay¾#cp]`[ W g�iUo-g�_`Xva`XZg�Vuº ¢ ]`[^V.a`XZ{^[�Á
cp�v���¦������Y�º
�^X-º ¢ ]`g~{^[^_`_  ¦]`g�È\[^] W g�VI_`g�]`a`XZ³Ni^À Å ¢ ]`g~{^[7_`_  ¦]`g�È\[^] ÅW]`{J¸IXva`[7{^a`³N]`[ z:g�]

n}�._`a`[^iU_ xyV.a`[^²�]�csa`XZg�VBº ¿)¸IXZa`[ oucso-[7]�� ��������º Å|YNcsXZ��csÀI�Z[ g�V �ZXZVN[`À
× �\���)ØÏÙ�ÙtÚpÚpÚR�Ê�6�tÛ����7�m�����pÙ`ÜJ�N��Ý~��Ù\���\�6�}�ßÞ6�pÙ�à�� ¨ �.�\�����I�\�^�E��Ù}�\� ¨ �.�\�����I�\�^�E�B� × ���N� º��Y�ºWYNcsV fh[7XvVB�wf¶º�Àwn�o-[7{^XZz@�.XZVN² ¢ ]`g~{^[^_`_`[^_P¾ Xva`¸ t �6VBcsiUXZ{�k¦Xvz:[ W �6{7�v[7_�º ¢ ]`g~{7[^[^dNXZVI²�_Pg�z
a`¸I[£��§pa`¸<xyV.a`[^]`VBcsa`XZg�VBcs� W g�VIz@[^]`[^VI{^[�g�V<ÅWdNYNcsVI{^[^d*xyVNz:g�]`i!cpa`XZg�V4n}�6_`a`[7iU_e¥�VI²�XZVN[^[7]`XvVI²È W ÅWx�n}¥ê§p������Ê`��n}a`g~{JÈ.¸Ng��Zi!�¦n}¾R[^dI[^Vu��§s�����Eº

����ºUn}{J¸.³I_`a`[^]��WÁUºv�
ÃR[^g�]`²EcsÈ\g�o-g�³N�Zg�_�� t ºv� W Xv{s¸Ng~{sÈ.X���Å
ºZ�I mcpÈ\[^]�� t º�ÀE¤wg~dI[^�ZXZVN²�csVNd W g�iUo-g�_`µ
XZVI²Ãn�[^]`Y.XZ{^[^µÊÀBcs_`[^d cpVNdÆfu[^z@[7]`[^VN{^[ ¢ ]`g~{^[^_`_`µÊÀBcs_`[^d ¤w³N�Za`XZµÊ[^V.a`[^]`oN]`XZ_`[ ¢ ]`g~{^[^_`_`[^_�º ¢ ]`g�µ
{7[^[^dNXZVI²�_#g�z�a`¸N[<��§sa`¸¹xyV.a`[^]`VBcsa`XZg�VBcs� W g�VIz@[^]`[7VN{^[
g�V¹ÅWdNYNcsVN{7[^d!xyVNz:g�]`i!cpa`XZg�V n}�._`a`[^iU_
¥�VN²�XZVN[^[^]`XZVI²FÈ W Å|x^n�¥ §s�����cÊ`�Bn}a`g~{JÈ.¸Ig��Zi!��n�¾R[7dN[^VB��§p�����-º

��É�ºWT tFt x^º g�]`²cÀ T tFt x »B[^{s¸NVNXZ{.cp�á¿)¸IXva`[ ¢ cpo-[^]�� §s���-��º Å|YNcsXZ��csÀN�Z[ g�V �ZXZVN[`À
× �\���)ØÏÙ�ÙtÚpÚpÚR�@�6�\�6�B�����pÞ#Ù���� ¨ ��Ù\�}���
âäãßåßå±æ�âWçI�~� × �-�\���\�pâ�à.���N����� �.�ßè º

http://www.uddi.org/pubs/lru_UDDI_Technical_Paper.pdf
http://www.dsv.su.se/~pajo/arrange/Publications/publications.html

	Introduction
	Conceptual Component Model for {it e}-Services and Cooperative Processes
	A Platform for Cooperative Processes
	Compatibility of {it e}-Services
	Related Work
	Concluding Remarks and Future Work

