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!5��,#%�7 &=� ��!#� 7 &()3! ��� &(%�@0$ � ����!(�����
� � ��! >
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3.2 CSDL definition w=@B/26�67> RV8:/21�H|m0UV>�67> Hg8:6)8:@B>#351�ACmB1�67/ 8:>#DF>�U��F/2R7>�Ò±> 6TR7UV/2mT8:/21�H|WX,�HBJ0�B,�J0> n�ceG 8�@B1��BJ0@|35DFÒ±W�U�> �B6T>�6
671�A>y19�C8:@B>�R71�HBRT> mT8:6�I0>:�5> G21�m0> I�.TEy8:@B>·O�1YUVS9��G219O R71�ACAC�BHB/ 8PEF;C/ 8·@B, 6~67>9�F>�UV,�G�/2HBHB19�F,98:/ �F>
��> ,98:�BU�> 6e8:@B,98?AC,�S�>�/ 8?67�B/ 8:,�.YG2>?��1�Ue67>�U��F/2R7>4RT1�ACm01Y67/ 8�/21�H )

ZBn�xÏ8�@B,Y6(,(8PO�1�KLG2>:�5> G`67> U��F/2R7>�RT1�ACm01Y67/ 8�/21�H#AC1�I0> G2;�8:@B,98�I0/26V8�/2H0J0�0/267@B> 6(.0>:8PO)> > H�/2Hg�F1�R7,98:/21�H
19�'6T>�U��F/2R7> 6C,�HBI�19��1�mB> U�,98:/21�HB6�O�/ 8:@0/2H#,�67> U��F/2R7> n�w=@B/264/26(/2ACm01�U�8:,�Hg8�67/2HBR7>�671�A>�,Y67m0>�RV8:6
19��8:@B>l.0�B67/2HB> 676)G21�J0/2R),�UV>l67mB> R7/ ��/2RÅ8:1�,�67> U��F/2R7>l,YHBI�HB> > I�8:1�.0>�67m0>�R7/ ��/2> I$,98«8:@B>l67>�U��F/2R7>
G2>:�F> G2;FO�@B/ G2>�198:@B> UV6�,YUV>�/2HB6V8:> ,�I�67mB> R7/ ��/2R?8:1$> ,�R7@�AC>:8:@B1�I�/2Hg�F1�R7,98:/21�HB;e,�64I0>:8:,�/ G2> I�/ H(8:@B>
��1�G2G219O�/2HBJ0n

�Bn�w=@B>(G2,�HBJ0�B,�J0>(,�G G219O�6�8:@B>(I0>:��/2H0/ 8�/21�H�19��@B19O�8:167>�HBI�Õe<?W)I01�R7�BA> Hg8:6',�6'/2HBm0�g8±8:1C67> U��F/2R7>
/2Hg�F1�R7,98:/21�HB67;«,�HBI�19�'@B19O»8:1�AC,�mCÕe<?WlUV>�67�BG 8:64/2Hg8�1�R71�ACmB1�67/ 8:>�67>�U��F/2R7>�I0,989,�/ 8:> AC67n=w=@B/26
/26�/2ACm01�U�8:,�Hg8l67/2HBR7>lO�>�8:@B,98lAC1�6V8�19�d8:@B>{/2Hg8:> UV,�R�8:/21�HB6)O�/ 8:@~> KL67>�U��F/2R7> 6)891·1�RTR7�BU)/2H�8:@B>
��1YUVA¢19�5Õ�<?W�IB1�R7�BA> Hg8:6Tn

hBn�cy��G2>:¹F/2.YG2>·AC> R7@B,�H0/267AÌ8�1|@B,�HBI0G2>·R7> U�8:/ ��/2R7,98:> 6�/26�m0UV19�F/2I0> I0;�8:1|> HB,�.0G2>$8:@B>·I0>:��/2HB/ 8�/21�H�19�
O�@B/2R7@R7> U�8:/ ��/2R7,98:> 6�67@B1��BG2IC.0>467> Hg8NO�@_> H/2Hg8:> UV,�RV8:/2HBJ�O�/ 8:@,4JY/ �F> H67>�U��F/2R7> n

a`n�cÉHB�BAC.0> U�19�!,�I0,�mT8:/ �F>y,�HBI�ITEFHB,�AC/2R���> ,98:�BUV> 6~,�UV>�mBUV17�F/2I0> I�©L/ HBR7G �BIY/2HBJ�J0> HB> UV/2R|,�HBI
AC�BG 8�/267> U��F/2R7>HB1�I0>�67;�IgEFHB,�AC/2R�R71�Hg�F>�UV6T,98:/21�H�67> G2> R�8:/21�HB;�,�HBI$>:¹FRT> mT8:/21�H�@B,�H0I0G / HBJ0ª�8:1lR71�mB>
O�/ 8:@�8:@B>°UV,�m0/2IYG EÉ>:�F1�G �F/ HBJ¢.0�B69/2HB> 676�,�HBI¢x�w >�Hg�F/2UV1�HBAC> Hg8�/2H�O�@0/2R7@�> KL67>�U��F/2R7> 6�,YUV>
>:¹5> R7�g8:> IBn

[Bn�+-,�R7/ G / 8�/2> 6���1�U�Ð �_Ð#/2Hg8:> UV,�RV8:/21�HB6�,�UV>mBUV17�F/2I0> I0;�/2H�8�@B>'��1YUVA 19�?6T>�U��F/2R7>'8:>�ACm0G2,98:> 6�8:@B,98'R7,�H
.0>U�> �B67> I$.TE#RT1�ACmB1�67/ 8:>67> U��F/2R7>I0> 67/2J0HB> U�67;�6T1�8:@B,98�8:@B>:E#I01lHB198'HB> > I)8:1�.0>R71�HBRT> UVH_> I
O�/ 8:@'8:> R7@BH0/2R7,�GBI0>:8:, / G26�,�.01��g8N8:@B>46V8:,�HBI0,�UVI0n

� n�w=@B>)�  `£¤� �V��.0�B67/2HB> 676)G21�J0/ R)R7,�H�.B>lIB>:��/2HB> I�O�/ 8:@0/2H�,�67/2HBJYG2>�Õe<?W(IB1�R7�BAC> Hg8�8:1�.0>�6T> Hg8«8:1
8:@B>�35´0D5;Y8:@B>�U�> .TE�> ,�6�E�,YHBICm0UV,�RV8:/2R7,�Gg8:14m0UV17�F/2I0>�,�HBIC�B67>4R71�ACmB1�67/ 8:/21�H,�6�,�H> KL6T> U��F/2R7> n

35DFÒ±Wl1YUV/2JY/2HB,98:> 6���UV1�A RT1�HBR7> mT896(I0>:�5> G21�m0> I�/2H#,�m0UV>:�F/21��B6(MNQ�m0U�1 ��>�RV8:;«RT,�G G2> I� �-§ ¬�� i >:��G219O�\B\BjL;
8:@B,98�O�>�@B,9�5>$R71�HB67/2I0> UV,Y.0G E{>:¹ 8:> HBI0> I4891)8:,�S�>�/2Hg8:1$,�RTR71��BHg8�8:@B>$R7@B,�UV,YRV8:>�UV/26V8:/2R76�19��´0DFQ�64,�HBI�17�
8:@B>�> KL6T> U��F/2R7> 6?8:@B>9E{67�BmBm01�U�8:n�MN>�U�>�O�>)O�/ G G=1�H0G E�m0UV>�67> Hg8�8:@B>�/2HBHB19�F,98:/ �F>�,�67m0>�RV8:6�17��35DFÒ±Wt;e,�HBI
UV>9��>�U�891 i >9��G219O�\B\Bj=O�@B> Hl,4RT1�HBRT> mT8?@B,�6�.B>�> HU�> �_67> I'��U�1�A�� �-§ ¬���O�/ 8:@AC/ HB/2AC, GBAC1�IY/ ��/2R7,98�/21�HB67n

����� s �����	��
 c~RT1�ACmB1�67/ 8:>467> U��F/2R7>4/26�I0> 67RTUV/2.0> I,�6�,(m0UV1�RT> 6T6�6TR7@B> AC,�8:@B,98dRT1�ACm01Y67>�6�198:@B>�Ue.0,�67/2R
1�UdR71YACm01Y67/ 8:>�67>�U��F/2R7>�67n5c�67R7@_> AC,$/26�AC1�IB> G2> I�.gE{,$JBUV,�m0@!©b8:@B>���G219O�6V8:U��BRV8:�BUV> ªL;5O�@B/2R7@!I0>:��/2HB> 6
8:@B>{1�UVIB> U419�C>:¹5> R7�g8:/21�H�,�AC1�HBJ�8:@B>{HB1�I0>�6�/2H!8:@0>{m0U�1�RT> 6T67necF8�8:@B>�8:1�m~G2>:�5> G2;e8:@B>{J0UV,�m0@�AC,9E
/2HBR9G2�BI0>d�7� �T¦:� �7��=�B� �7�2�7� ¬� ���,�HBI��F¦9�  `£`HB1�I0>�67n�DF>�U��5/2R7>�HB1�I0>�6�UV> mBU�> 6T> Hg8N8:@B>4/2Hg�F1�R7,98:/21�H19��,4.0,Y67/2R
1�U{RT1�ACm01Y67/ 8:>»67>�U��F/2R7>��~I0> R7/267/21�H�HB1�I0> 6�67m0>�R7/ ��E»8:@B>»,�G 8:> UVHB,98:/ �F> 6�,�HBI�UV�BG2> 6�RT1�Hg8:UV1�G2G /2HBJ�8�@B>
>:¹5> R7�g8:/21�H!��G219O�;eO�@B/ G2>{>9�F> Hg8�HB1�IB> 6�> HB,�.0G2>{RT1�Am01�67/ 8:>{6T> U��F/2R7> 6�891·6T> HBI�,�HBI~UV>�RT> / �F>{6T>:�5> UV,�G
8PEFm0> 6(19��HB198:/ ��/2R7,98�/21�HB67n5c|�7¬�C®0¬Y�7�¨£¤���7���7¦:� �T�$�  B�Y£Ï¥� B�7�{/264,�H�> HB,�RV8:AC> Hg8)17��,�R71�ACmB1�67/ 8:>$67>�U��F/2R7>
67R7@B> AC,Ynw=@B>Í67,�AC>ÍR71YACm01�67/ 8:>�67>�U��F/2R7>�AC,9E .0>�/2HB6V8:,�Hg8�/2,98:> I�67>:�F>�UV,�G�8�/2AC> 67;#,�HBI�6T>:�5> UV,�G
/2HB6V8:,�HBR7> 6�AC,9E�.B>4R71�HBR7�_UVU�> Hg8:G E�UV�BHBHB/ HBJ0n
ce6�,�H >:¹F,�ACm0G2> ;{R71�H_67/2I0> U�, � ¬�¬����F �� �B��� § �Î67>�U��F/2R7> ;�8:@B,98�I0> G2/ �F> UV6»,�HgE S /2HBIÎ19����1Y1�I»891
R7�B6V8:1�A> U�6	�0I01Y1�U�67n0w=@B>4JBUV,�m0@B/2R7, G_I0> 67R7UV/2mT8�/21�Hl19�=8:@B>4R71�ACm01Y67/ 8:>467> U��F/2R7>4/26�67@B19O�Hl/2H+t/2J0�BUV>4[Bn�xzH
8:@B>!��/2J0�BUV> ;).019¹F>�6#U�> m0U�>�67> Hg8!67>�U��F/2R7>�HB1�IB> 6O�@B/ G2>�IY/2,�AC1�HBI06#UV> m0U�> 6T> Hg8!I0> R7/267/21�H�HB1�I0> 67nÅw=@B>
> Hg8:U�Eym01�/2Hg8:6�,�U�>·UV> mBU�> 6T> Hg8:> I~.gEyUV/2J0@g8:KLm01 /2Hg8�/ HBJ�8:UV/2,�HBJYG2> 67;eO�@B/2G2>{> HBI~m01�/2Hg8:6�,�UV>·I0> H_198:> I~.gE
G2>:��8:KLm01�/2HT8�/2HBJ�8:Uz/2,�HBJYG2> 67nBc�R71�ACm01Y67/ 8:>(67> U��F/2R7>(R7,�H�@B,9�F>�8PO�1�8PEFmB> 6'17��> HBIlm01�/2Hg8:6 )_�7¬�C®0§ �F£¤����,�HBI
¥��0¬��7£	n�c 67>�U��F/2R7>»>:¹5>�R7�g8:/21�H}/26�R71�HB67/2I0> U�> I°R71�Am0G2>:8:> I�O�@B> H�> / 8:@B> U#,�H�¥��0¬Y�7£�> HBI°m01�/2Hg8�/26
UV> ,YR7@B> I°1YUO�@B> H�,��T¬YC®0§ �F£¤��> HBI}m01�/2Hg8�/26�UV> ,�R7@_> I},�HBI�8:@B>�UV>»,�U�>»HB1»6T>�U��F/2R7>�HB1�IB> 6�/2H
>:¹5> R7�g8:/21�HBn �-¬Y¬����F �� �_��� § �{UV>�R7> / �F>�6$1�UVIB> UÅ��U�1�A&R7�B6V8:1�A>�UV6�,�HBI0;d/ �?8:@B>�R7�B6V8:1�A> U)@B,�6�,��F,�G /2I
R7U�> I0/ 8�R7,�UVI0;«/ 8�6T> G2> RV8:6C1YHB>�1YU�A1YUV>�U�> 6V8:,��BU�,�Hg8:6�8:@B,98�m0UV17�F/2I0>�8:@B>�UV>�$0�_>�6V8:> I��1Y1�I�©L�BHBG2> 676�8:@B>
R7�B6V8:1�A> U�67mB> R7/ ��/2> 64,�m0U�>:�L> U�> HBRT> ª'.TE·,YR7RT> 6T67/2HBJ!,�U�> 6V8:,��BUV,�Hg8�67> G2> RV8:/21�H�6T> U��F/2R7> n5w=@_> HB;�/ 8)m0/2R7S 6
�Bm·8:@B>#�L1�1�I�,988:@B>�U�> 6�8:,��BUV,�Hg8:6{,�HBIyI0> G2/ �F> UV6·/ 88:1�8:@B>�R7�B6V891�A> U�6{,98l8:@B>�U�>�$0�B>�6V8:> I·8:/2AC> ;
8:@BUV1��BJ0@#,4��1�1�I�IB> G / �F> U�E~67> U��F/2R7> n«º�>:¹ 8:;=8:@B>�R7�B6V891�AC>�U � 6(R7U�> I0/ 8�R7,�UVI�/26(R7@B,�UVJ0> I0;«.gE|/2Hg�F1�S /2HBJ!,
R7U�> I0/ 8?R7,�UVICm0,9EFA> Hg8?6T> U��F/2R7> nYc~R71�ACmB1�67/ 8:>�6T> U��F/2R7>�/26±8:>:¹ 8:�B,�G2G E�67m0> R7/ ��/2> IC.TE�,�H'Õe<?W�I01YR7�BAC> Hg8:n
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Start Node Complete

Check credit

Wheel delivery

Restaurant selection

Check passed?

And Join Credit card

yes

Abort

+-/2JY�BUV>�[KR�eUV,�m0@B/2R7, GBUV> mBUV>�67> Hg8:,98:/21�H19�58:@_>�+-1Y1�IBÑeHg�#@B>�> G26�R71�ACmB1�67/ 8:>�6T>�U��F/2R7>

c R71�ACm01Y67/ 8:>¸67> U��F/2R7>¸AC,9E /2HBR9G2�BI0>�8:@B>¸I0>:��/ H0/ 8:/21�HÍ19���  B® �`£	;(¬��`£¤® �`£	;�,�HBI�§ ¬��7¥�§�I0,98:,¸/ 8:> AC6
©L671�A>:8:/2AC> 6�,�G2671�R7,�G G2> I���G219O �F,�UV/2,�.YG2> 6!/2H�8�@B>���1�G G219O�/2HBJYªLn�xzHBm0�g8�I0,98:,~/ 8�> AC6�,�U�>~m0,�UV,�A>:89> U�6
m0,�676T> I�8:1�8:@B>¸RT1�ACm01Y67/ 8:>»6T> U��F/2R7>»,98�,�RV8:/ �F,98:/21�Hy8:/2AC> n�Ñe�g8:m0�g8�I0,98:,¸/ 8�> AC6�U�> m0U�> 6T> Hg8�I0,98:,
UV>:8:�BUVH_> IC8:148:@B>�R7,�G2G2> U�,98�67> U��F/2R7>�RT1�ACm0G2>:8:/21�HBn«xzHBm0�g8�,�HBI�1��g8:mY�g8�I0,98:,$/ 8:> AC6(R7,�H#,�G2671�.0>��B67> I
��1YU(U�1��g8:/2HBJ�m0�BUVm01�67> 6(O�/ 8:@0/2H�R71�ACm01�67/ 8:>|6T> U��F/2R7>~>:¹5> R7�g8:/21�H�,�HBI���1�U�89UV,�H_6V��>�U�UV/2HBJ�I0,98:,~,�AC1�HBJ
67>�U��F/2R7>!HB1�I0>�67nÅWt1�R7,�G�I0,98:,!/ 8:> AC6,�UV>!HB> / 8:@B> U'/2H0m0�g8(HB1�U'1��g8:m0�g8:;Å.0�g84,�UV>�1�HBG E~�B67> IlO�/ 8:@0/ H�8�@B>
R71�ACmB1�67/ 8:>#6T> U��F/2R7>891�mB> U���1YUVA&UV1��g8:/2HBJ·I0> R7/267/21�H·1YU�8:1�8:UV,�H_6V�L> U)I0,98:,�,�A1�HBJ·HB1�IB> 67n±w=@_>#I0,98:,
/ 8:> AC6#I0>:��/2HB> I�/2H�,�R71�ACm01�67/ 8:>�6T> U��F/2R7>�,�U�>�,�G2671�R7,�G2G2> I ��§ ¬�� ¦:¥Y�V� ¥��0§ � ��/2H{8�@B>!��1�G2G219O�/2HBJ0nÅw=@B>
8PEFm0> 6#19���F,YUV/2,�.YG2> 6�R7,�H�.0>~,�HgE�.0,�67/2RCÔX,9�F,!8PEFm0>�©L> nbJ0n�D 8:UV/2HBJ�1�UCxzHg89> J0>�UVªL;�,!ÔX,9�F,��e>�RV8:1YUV;�,
J0> HB>�UV/2RlÑe.&��> RV8:;?1YU�,�H$Õe<?W�I01�R7�BA> Hg8:n?´0,YR7@·R71YACm01�67/ 8:>�67>�U��F/2R7>�/2HB6V8:,�HBR7>�@B,�6l,#G21�R7,�G±R71�mTE�19�
8:@B>?��G219O��F,YUV/2,�.0G2> 67n
ÐF> 67/2I0> 6�8:@B>�J0UV,�m0@°8:@B,78�I0>:��/2HB> 6�8:@B>���G219O 19�y67> U��F/2R7>�/2Hg�F1�R7,98:/21�HB67;$8:@B>�I0>:��/2HB/ 8�/21�HÉ19�{8:@B>
R71�ACmB1�67/ 8:>46T> U��F/2R7>4,�G2671(/2HBR7G2�BI0> 6�67>�R7�BUV/ 8PEFKLUV> G2,98:> I67m0>�R7/ ��/2R7,98�/21�HB67n`xzHlm0,�U�8:/2R7�BG2,�UV;08:@B>4I0>:��/2HB/ 8�/21�Hl19�
,�R71�ACmB1�67/ 8:>#6T>�U��F/2R7>#/2HBR7G2�BI0> 6�/2Hg��1�UVAC,98:/21�H|,�.01��g8'8:@B>#RT>�U�8:/ ��/2R7,98:> 6�8:1�.B>��B67> I$8:@BU�1��BJ0@B1��g8'8:@B>
��G219O»O�/ 8:@0/ H#67> U��F/2R7>�/2Hg�F1YR7,98:/21�HB67;«/2H#R7,�67>�8:@B>�´0D5Q�,�HBIC8:@B>�/2Hg�F1�S > I#> KL6T>�U��F/2R7>�67�Bm0mB1�U�841�U�>:�5> H
UV>�$0�B/2UV>'8:@_>�B6T>l19�dI0/2JY/ 8�,�GFR7> U�8:/ ��/2R7,98:> 67n�Ð E#IB>:��,Y�BG 8:;�8:@B>RT1�ACm01Y67/ 8:>6T> U��F/ R7>/2Hg�F1�S�> 6)RT1�ACm01�H_> Hg8
67>�U��F/2R7> 6?O�/ 8:@48:@B>lm0UV/ ��/ G2> J0> 6)©L/2nb> n¨;�8:@B>�R7>�U�8:/ ��/2R7,98:> ª�19��8:@B>�RT1�ACm01Y67/ 8:>l67>�U��F/2R7>lIB>:��/2HB> UVneM�19O)>:�5> U�;
8:@B>¢I0> 67/2J0HB> U�AC,9E¯67mB>�R7/ ��E¢8:@B,98�67> U��F/2R7> 6»67@_1Y�BG2IÎ.0>Í/2Hg�F1�S > I¸O�/ 8:@}8�@B>¢m0UV/ �F/ G2> J0> 6»19��8:@B>
R71�ACmB1�67/ 8:>#6T> U��F/2R7>#�B6T> U�67;�1�UÅO�/ 8:@�8:@B>#m0UV/ ��/ G2> J0> 6�67mB> R7/ ��/2> I·.TE#8:@B>#RT1�Hg8:> Hg819�4,l��G219O��F,YUV/2,�.0G2>
©b��1�Ue/2HB6V8:,�HBR7> ;Y8:@_>4R7>�U�8:/ ��/ R7,98:>?8914.B>��_67> IAC,9E�.0>(m0,�676T> I�8:1�8:@B>4RT1�ACm01Y67/ 8�>467>�U��F/2R7>4,�6�1�H_>419��/ 8:6
/2HBmY�g8?m0,�UV,�AC>:8:>�UV67ª�n

� � s ��� v ������� � q
	dDF>�U��F/2RT>!HB1�IB> 6lUV> mBUV>�67> Hg8(/2Hg�F1YR7,98:/21�HB619��,�J0/ �F> H{67>�U��F/2R7> nNw=@B>�67>�U��F/2R7>(8:1�.B>
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67> ,YUVR7@{UV>�R7/2m0>�,�R7RT1�UVI0/2HBJ8:1(8:@B>4�F,�G2�B>�19����G219O¸�F,YUV/2,�.YG2> 67n¸º�198:>48:@B,984I0/ ����>�UV> Hg84,�RV8:/ �F,98:/21�HB6C19��,
67>�U��F/2R7>�H_1�I0>yAC,9E�U�> 67�_G 8�/2H�8:@B>�67> G2> RV8:/21�H�19�#I0/ ����> UV> Hg8·67>�U��F/2R7>�67nM�19O)>:�5> U�;C6T1�A>:8:/2AC> 6�8:@B>
I0> 67/2J0HB> U4HB>�> I064891|67mB> RT/ ��Ey,|67>�U��F/2R7>·HB1�IB>$8:@B,98$67@B1��BG2I�UV> �B6T>$8:@B>|67,�A>·6T> U��F/2R7>·/2Hg�F1�S > I�.gE
,�HB198:@B> U�6T>�U��F/2R7>�HB1�I0>�n�w=@B>�R71�ACmB1�67/ 8:/21�H#67> U��F/2R7>!AC1�I0> GN,�G G219O�6�8:@0/26(.TE~> HB,�.0G / HBJ8�@B>�I0>:��/2H0/ 8�/21�H
19��, 	F���7¦:�2�7��=���B�T�¸,98P8:UV/2.0�g8:>�8:@B,98#/ HBR7G �BI0> 6$8:@B>�HB,�AC>�19�48:@B>�6T>�U��F/2R7>�HB1�I0>�O�@B1Y67>�67>�U��F/2R7>
UV>9��>�U�> HBR7>4/26±8:14.B>4UV> �B6T>�I0n
w=@B>�I0>9��/2H0/ 8�/21�H!19�±8:@B>�6T>�U��F/2R7>�HB1�IB>�AC,9E{/2HBR7G2�BI0>�8:@B>�R7>�U�8:/ ��/2R7,98:>�8:1$.0>��B6T>�I4O�@B> H!/2Hg�F1�S /2HBJ48�@B>
67>�U��F/2R7>
� 6'AC>:8:@_1�I067nBw=@_>CI0>:��/2H0/ 8�/21�H�,98±8:@B>(67> U��F/2R7>CG2>:�F> G�19�F> U�UV/2I0> 6�8:@B>(1�H_>CI01�HB>(,98±8:@B>�8:1�ml©L/2nb> nb;
R71�ACmB1�67/ 8:>#67>�U��F/2R7> ª4G2>:�F>�G2ndD�/ HBR7>#/ 8(/26�,�6767�BAC> I$8:@B,98, G G±/ Hg�F1�R7,98:/21�HB6�1�H�8�@B>#67,�AC>#6T>�U��F/2R7>O�/ G G
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	�´0KL6T>�U��F/2R7> 6T;e/2H!AC1�6V8)´0DFQ$A1�IB> G267;FO�/ G G5@B,9�F>�,�H!/2Hg8:> U���,YR7>)8:@B,98
,�G G219O�6467>:�5> U�,�G�1�m0> UV,98:/21�HB6d8:1�.0>$/2Hg�F1�S > I!1�HC8:@_> ACn«xzH�1YUVI0>�U�8:1�,�R7@B/2>:�5>�8:@B> /2UdJ01�,�G267;�R7G /2> Hg8:6419�
8:@B> 67>C6T> U��F/2R7> 6«O�/ G Gt8PEFmY/2R7,�G G E!@B,9�F>�8:1C/2Hg�F1�S�>C67>9�F>�UV,�G�1�m0>�UV,98:/21�HB6'©L/2nb> nb;NR7,�G G�67>:�5>�UV,�G�AC>:8:@B1�I067ª?1�H
8:@B>·67,�A>·6T> U��F/2R7> n'3=1YUVU�> 67mB1�HBI0/2HBJYG EF;'35DFÒ±W#,�G G219O�648:@B>·IB> 67/2J0HB> Ud8:1~67mB>�R7/ ��EF;�O�/ 8:@0/2H�,|67> U��F/2R7>
HB1�I0> ;58:@B> ��§2¬���¬ �eC�F£ �_¬��!�  `¦:¬��7¥5£¤�2¬� B��8:1�.0>$mB>�U��L1�UVA> I!1�H�,�6T> U��F/2R7> n�+ 1�Ud/2HB6V8:,�HBR7> ;�/ �eO�>$,�U�>
,�R7RT> 6767/2HBJ�8:@B>~> KLAC�B67/2R!67>�U��F/2R7> ;�O)>|AC,9E~O�,�Hg848:1~67mB> R7/ ��E|8:@B,98�O)>~67>�,�U�R7@#�L1�UC,~J0/ �F> H�6T1�HBJ
©L/ Hg�F1�S /2HBJl8:@B>C�7� ¥��V����A>:8:@B1�I0ª),�HBI0;Å/ ��8:@B>!m0Uz/2R7>(��1�U�8:@B>!I0/267R'8:@B,984/2HBR9G2�BIY> 6'8:@B>!6T1�HBJ�/26CG219O�> U
8:@B,�H�,$G /2A(/ 8:;58:@B> HCO�>$.Y�gE$8:@B>)O�@B1�G2>$I0/267R4©¨� �"! �±� �7��AC>:8:@B1�I0ªL;«198:@B>�U�O�/267>)O�>�67/2ACmYG E·I019O�HBG21�,�I
8:@B>·ACm0h���/2G2>·19��8:@B,98$6T1YHBJ�1�HBG EF;'m0,9EF/2HBJ!8:@B>·UV>�$0�B> 6V8:> I���>�>·© � �"! 	5¬� B¡�AC>:8:@B1�I0ªLn«w=1~67/2ACm0G / ��E
.0198:@·8:@B>�G2,�HBJ0�B,�J0>�,�HBI{8:@B>�/2ACm0G2> AC> Hg8:,98�/21�HB;?8:@B>�A>:8:@B1�I{��G219O³/26�67mB>�R7/ ��/2> I{O�/ 8:@·8:@B>�67,�AC>
6VEFHg8:,9¹|©L,�HBI�67> AC,�Hg8:/2R767ª�19��8:@B>�8:1�m0KLG2>:�F> GB��G219OÎ19�'67> U��F/2R7> 67;=O�/ 8:@8:@B>�1�H0G E|IY/ ����> U�> HBRT>�8:@B,98�@B> UV>
O�>�,YUV>�RT1�HBR7>�UVHB> I|O�/ 8:@·8:@B>#��G219O 17�4�F£ �B¬��y _¬��0����/2HB6V8:> ,�Iy19��6T> U��F/2R7>�HB1�I0>�67n(x���1�HBG E¸1�H_>
AC>:8:@B1�I|HB>�> I06)8:1{.B>�/2HT�F1�S�> I0;±8:@B> H�8:@B>�I0>�67/2J0H0> U)HB>�> I06$H_198l67m0>�R7/ ��E�8:@0>l��G219O 6V8:UV�BRV8:�BU�> ;�.0�g8
1�HBG E�,�69/2HBJYG2>#AC>:8:@B1�I·H01�I0>�ndxzH|,�I0I0/ 8�/21�HB;�O�>#,�G 671�,�G G219O�8:@B>#I0>:��/2H0/ 8�/21�H·19��6T> U��F/2R7>#HB1�I0> 6�8:@B,98
@B,9�F>�HB1�A>:8:@B1�I�HB1�IB> 6�/ HB67/2I0> n)xzH{��,�RV8:;)/2H�,���>:O&R7,Y67>�67;Å8:@B>�IB> 67/2J0HB> UlAC/2JY@g8!1�H0G E�O�,�Hg8(8:1
>:¹5> R7�g8:>�,�6T> ,YUVR7@{U�>�R7/2m0>!,�HBI�J0>:8�8:@B>�UV>�67�BG 8:67;Åm01�6767/2.0G E!O�/ 8:@B1��g84/2Hg�F1�S /2H0J�,�HgE�AC>:8:@B1�I{1�H�8:@B>
67> G2> RV89> I$6T> U��F/2R7>�n�+-1YU�/2HB6V8:,�HBR7> ;�/ 8'AC,9E#1�HBG E#HB> > I�8:1lJ0>:8',l6T>�U��F/2R7>HB,�AC>l1�U�@B,�HBI0G2>/2H�1�UVI0> U�8:1
m0,�676�/ 8N8:14,�HB198:@_> Ue6T> U��F/2R7> n
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 xÏ�?,�AC>:8:@B1�I$/2Hg�F1�R7,98:/21�H�1�H�,l67>�U��F/2R7>lUV>:8:�_UVHB6�,lU�> 67�BG 8'©L> nbJ0nb;�,�H�/2Hg8:> J0> U�1YU�,�H�Õe<?W4IB1�R7�BAC> Hg8:ªL;
8:@B> H8:@B>�I0>�67/2J0HB> U�HB>�> IB6�8:1!67m0>�R7/ ��E|@B19OÎ/2Hg��1�U�A,98:/21�H�/2H8:@B>�I01�R7�BAC> Hg84R7,�H#.0>�>:¹ 89UV,�RV89> I�,�HBI
/2HB67> U�8:> IC/2Hg8:1d��G219O��F,YUV/2,�.YG2> 67n
xzH!R7,Y67>)8:@B>�A>:8:@B1�I�1��g89m0�g8�/26�,$©L.0,�67/2R�1�U?RT1�ACm0G2>:¹FªeÔX,9�F,�1�.&��>�RV8:;F8:@B> H(89@B>�AC,�m0m0/2HBJ�/26�67/2ACmYG E
67m0> R7/ ��/2> I!.TE·I0>�67RTUV/2.Y/2HBJ48:@B>$HB,�AC>�19��8:@B>)��G219O»�5,�UV/2,�.YG2>)8:1�O�@B/2R7@C8:@B/26d�F,�G2�B>$67@B1��BG2I!.0>$R71�m0/2> I0n
+-1�U�>:¹F,�ACm0G2> ;�A>:8:@B1�I�² �B� �7½F²Y�V� �0�¨£�UV>:8:�BUVH_6�,(Ð51Y1�G2> ,�H��F,�G2�B>4I0>:��/2H0/2HBJ'O�@0>:8:@B>�UF8:@B>4RTU�> I0/ 8dR7@B> R7S
1�H'8:@B>4R7�B6V8:1�A>�U±/26�m01�67/ 8:/ �F>�1�UeHB> J0,98:/ �F> n�xzHl35DFÒeWX;Y8:@B/26�/26�I0>:��/2HB> IC,�6±�L1�G2G21:O�6 )
<Met hod- Out put >  <Var - Mappi ng Fl ow- Var =” Conf i r mat i on”  / >  </ Met hod- Out put >

DF/2HBR7>�/ 8�/26�G /2S > G E�8:@B,98�A(1�6V8)19�e8:@B>$1��g8:m0�g8�I0,98:,�O�/ G G=.0>�,$6V89UV/2HBJ�R71�Hg8:,�/2H0/ HBJ�,�H(Õe<?WI01YR7�BAC> Hg8:;
35DFÒ±W4m0U�19�F/2I0> 6�,�I0I0/ 8:/21�H0,�GF67�Bm0m01�U�8���1YU�Õe<dWX;�,�HBI�/2H�m0,�U�8�/2R7�0G2,�U�/ 8', G G219O�6�8:@B>I0>�67/2J0HB> U�8:1l67mB> R7/ ��E
@B19OÉ�LUV,�J0AC> Hg8:6{17�)8:@B>�Õe<?W~1��g8:m0�g8�I01�R7�BAC> Hg8#R7,�Hy.0>�AC,�m0m0> I�/2Hg8:1#��G219OÉ�F,YUV/2,�.0G2> 67n?c»��G219O
�F,�UV/2,�.0G2>�HB,�AC>�,�6T67�BAC>�6'8:@B>4�5,�G2�B>�/2I0> Hg8�/ ��/2> I#.TE�,�HlÕeDFW)8:UV,�HB6���1YUVAC,98:/21�H�1YU�,�HlÕ��eW $0�B>�U�E�1�H
8:@B>�1��g8:m0�g84I01�R7�BAC> Hg8:n�xVHl8:@B>�R7,�67>�19�«Õ��W $0�B> U�/2> 67;�/ ��8:@B>4��G219O¸�F,�UV/2,�.YG2>$/26C19�«8PEFm0>4Õe<?WX;�8:@B> H
8:@B>�Õ�eW%$0�B>�U�E�AC,9E�,�R�8:�B,�G G EyUV>:8:�BUVH�,~67>:8�19�l>�G2> AC> Hg8:67;�,�HBI�AC1�U�>|/2H�J0> HB>�UV,�GÅ,~I01�R7�BAC> Hg8:n
ÑF8:@B> U�O�/267> ;=35D5Ò±W�U�>�$0�B/2UV> 6±8:@_> $0�B>�U�E48:14/2I0> Hg8:/ ��E�,467/2HBJYG2>�> G2> AC> Hg8d1�Ue,98P8:UV/2.0�g8:> ;=1YU±,�Hl>9¹FRT> mT8:/21�H
/26ÊUV,�/267> I0n*+-1�U /2HB6V8:,�HBR7> ; 8:@B> ��1�G2G219O�/ HBJ AC,�m0m0/2HBJ 67m0> R7/ ��/2> 6 8:@B,98 8:@B> Õ�eW $0�_> U�E
cust omer Li st / cust omer [ 0]

67@B1��BG2I!.0>�,�m0mYG /2> IC8:148:@B>�AC>:8:@B1�I�1��g8:m0�g8:;«,�HBIC8:@B>�UV> 67�BG 8�19��8:@B>
$0�B> U�E�67@B1��BG2IC.0>�m0�g8?/2Hg8�1d8:@B>d��G219O��F,YUV/2,�.YG2> � R7�B6V891�AC>�U � )

<Met hod Out put >  
<Var - Mappi ng Fl ow- Var =" cust omer "   Conver si on- Rul e= " cust omer Li st / cust omer [ 0] "  
Rul e- Type=” XQL”  / >  
</ Met hod Out put > 

w=@B>{I0>:��/2HB/ 8�/21�H�19��8:@B> $Y�B> U�E�AC,7E�.0>{6V8:,98:/2R�1�U4AC,9E�/2HBR9G2�BI0>{UV>:��>�U�> HBR7>�648:1$��G219O¢�F,�UV/2,�.YG2> 67;�,�6
�B67�B,�GBm0UV> R7> IB> IC.gE�8:@B>�mB> U�R7> Hg8:,�JB>�67/2J0HBn=+-1YU±/2HB6V8:,�HBR7> )
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<Met hod Out put >  
<Var - Mappi ng WF- Var =" cust omer "   Conver si on- Rul e= 

  " cust omer Li st / cust omer [ %cust omer Posi t i on] "  Rul e- Type=” XQL”  / >         
</ Met hod Out put > 
 ���±u ��� � � nÅ�#>�HB>9¹ 8�mBUV>�67> Hg8�,�67,�ACm0G2>~35D5Ò±W{IB> 6TR7UV/2mT8:/21�H���1�U�8:@_>�²��_� �T½~�7��� �0�¨£�HB1�IB>~/2H�8:@B>
+-1�1�IBÑeHg�#@B>�> G26(>:¹F,�ACm0G2> ;=O�@B> U�>�8:@B>�´0D5Q�/26(> KL67m0> ,�S n��#>�UV>9��>�U±8:@B>�U�> ,�IB> U±8:148:@B>�UV> mB1YU�8 i 35´0K
´0DF\B\Bjd�L1�U),�RT1�ACm0G2>:8:>#IB> 6TR7UV/2mT8:/21�H|19�?8:@B>#35DFÒeW!G2,�HBJY�B,�J0> ;d/ 8:6�Õe<?W�6TR7@B>�AC,�;d,�HBI·,{R71�ACm0G2>:8:>
I0> 67RTUV/2mT8�/21�H19�58:@_>�+-1Y1�IBÑeHg�#@B>�> G26�>:¹5,�ACm0G2> n

<Ser vi ce- Node Name=" Check Cr edi t "  Descr i pt i on=" Conf i r m cr edi t  car d number " > 
<Sear ch- Reci pe> 
<?xml  ver s i on=” 1. 0” > 
<header  xml ns=“ www. e- speak. net / Schema/ E- speak. header . xsd” > 
<communi cat i on> 
<t o>es: / / %l ocal host / WebAccess/ Fi ndSer vi ce</ t o> 
<f r om>es: / / %l ocal host / WAUser 1</ f r om> 
</ communi cat i on> 
</ header > 
<esquer y xml ns=“ www. e- speak. net / Schema/ E- speak. quer y. xsd” > 

<f r om>sr c=“ es: %l ocal host ” / > 
      <r esul t >$ser vi cei nf o</ r esul t > 
      <wher e>%mycondi t i on</ wher e> 
      <pr ef er ence>%mypr ef er ence</ pr ef er ence> 
      <ar bi t r at i on> 
      <oper at or >f i r st </ oper at or > 
      <car di nal i t y>1</ car di nal i t y> 
      </ ar bi t r at i on> 
</ esquer y> 
</ Sear ch- Reci pe> 
<Met hod- Node Name=" Check_CCN_Node"  Descr i pt i on=" Conf i r m CCN" > 
<Met hod- Name>CheckCCN</ Met hod- Name> 
<Met hod- I nput > 
<Val ue>%Cust omer CCN</ Val ue> 
</ Met hod- I nput > 
<Met hod- Out put > 
<Var - Mappi ng Fl ow- Var =" Conf i r mat i on"  / > 
</ Met hod- Out put > 
</ Met hod- Node> 
<Cer t i f i cat e Type=" USER"  / > 
</ Ser vi ce- Node>
 +-/2HB, G G EF;ÅO�>�1�.067>�U��5>�8:@B,98�35DFÒ±W|,�G2671�/2HBR9G2�BI0> 6#AC,�HgE»198:@B> U��L> ,98:�BU�> 6�©L6T�BR7@y,�6�>:�F> Hg8�HB1�I0>�67;
>:¹FRT> mT8:/21�H{@B,�HBI0G / HBJ0;Å,�I0,�mT8:/ �F>!67> U��F/2R7>!RT1�ACm01Y67/ 8�/ 1�HB;Å,�HBI�67�Bm0m01YU�8��L1�U�Ð �_Ð�6V8:,�HBI0,�UVI067ªÅ8:@B,98�O)>
I014HB198d/2Hg8:UV1�I0�BR7>�I0�_>?891(67m0,�RT>�G2/2A(/ 8:,98�/21�HB6�,�HBI�8:1�8:@B>d��,�RV8N8:@B,98N8:@_>:E�,YU�>467/ AC/ G2,�U�8:1d8:@B1�6T>419�«1��_U
m0UV>9�F/21��B6�m0U�1 ��> RV8d> +-G219O�;�,�HBICI0/267R7�B6767> I> G267>:O�@B>�U�> i >:��G219O�\B\BjLn

� ��� �
	���
��������������� ��� ��� Â��eÈzÇ ��� Â�ÃÅÁXÃÅÁ�� 
 �
w=@B/26�67> RV8:/21�Hlm0UV>�6T> Hg8:6e8:@B>43=´0D�m0U�198:198zEFm0>�;�I0>9�F> G21Ym0> I,98dM�Q��L1�U�RT1�ACm01Y67/2H0J��F¼b�7®B� ¥�½�> K�67>�U��F/2R7>�67n
w=@B>467,�AC>4I0>�67/2J0HR7,�H@B17O�>:�5> Ue.0>4,�I01�mT89> I'��1YU±,YHgE�198:@B>�Ue´0DFQYnYw=@_>�mBUV1989178PEFm0>�/26�.0�B/ G 8?1�H'8:1�m19�
,°R71�ACAC>�UVR7/2,�G'O�1�UVS:��G219O > HBJ0/2HB>}©L, HBIÍ67m0> R7/ ��/2R7,�G G E 19�~MNQ°35@B,�HBJ0> HBJY/2HB>��:ª!8:@B,98�@B,�HBIYG2> 6·8:@B>
>:¹5> R7�g8:/21�Hy19��8:@B>#��G219O�ndw=@B>�H_> > Iy19���B67/2HBJ�,�RT1�ACAC>�UVR7/2,�G±O�1�UVS9��G219O³> H_J0/2HB>�R7,�AC>#��U�1�A 8:@B>
UV>�$0�B/2UV> A> Hg8?O�>�@B,�I�19��.0�B/ G IY/2HBJ�,4�V¬�� �B�Y£Åm0UV1989198PEFm0>�/2H#,4�F> U�E|67@B1YU�8?8:/2A(> ;=8:@B,98�UV�BG2> I�1��g8?8:@B>
m01�6767/2.0/ G / 8PE�19�4I0>9�F> G21�m0/2H0J|1�HB>{.TE�1��BU�6T> G �F> 67n�ºN178:>l8:@B,98l1�HBG E�8:@B>{> HBJ0/2HB>lO�,�6�HB>�> I0> I���1YU�1��BU
m0�BUVm01�6T> 6T;=6T1dO)>4R71��BG2ICU�> AC17�F>4,�G GB198:@B> Ue35@B,�HBJ0>�HBJ0/ HB>�R71�ACmB1�HB> Hg8:6±8914JB>98?,4G /2J0@g8:> U±6VEF6V89> A��:n

� � < � � < )+� � � )0' � < %�7 ����7 ��� 7 � < %�! @ ����7�,#)�&=� �4%�&W��2 @./ !5���4����%�$�'*%�� &W)+�-!! 9� & � ! %�7 � �4� ��$ $ ��7 & "���)02�� � & -9� & < %�!
@ ����7#2����4��$ )�" ��28@./�"$#�-�%�7 2./U��< %�28� 7 &=� ,#%�&(��:47 )0/ $ ��2���� )0'
&=< ��! /
!5&(��,.>
%'& )0&(� &=< %�&.&=<�� !8� ! 7 )0&8� 78� )+7 &=��%�!5&./ � &=< )+���B"������6� )+�0!�2�� !5����! ! � )+7 )+7 &=< � ��7�! ��� &(%�@�� $ � & / )0' % /U)+�-:;'�$ )0/
$ %�7 ��� %���� '*)+�D,#)020��$ � 7 � �=)+,." )+!=� &(� !(�����
� � ��! >�(57 2�����2 - !5���4����%�$E&=��%�7�! $ %�& � )+7�! %�� � ����1���� ����2 � 7 )+��20���B&W)



 12

ceHB198:@B> U�S�>:E¸RT1�ACm01�H_> HX8#19��8:@B>�,�UVR7@B/ 8:> RV8:�BU�>�/26�8:@B>�¡0¥5£¤� ��¥�!�;d8:@B,98#> HB,�.0G2> 6�8:@B>�/ Hg8:> UV,�RV8:/21�H
.0>:8PO�>�> H�8:@B>�O�1YUVS:��G219O > HBJ0/2HB>},�HBI�8�@B>}´0DFQ�;�m0> U��L1�UVAC/2HBJ�8:@B>},�m0m0UV1Ym0UV/2,98:>}AC,�m0m0/ HBJ06y,�HBI
/2ACmYG2> AC> Hg8:/ HBJ�35DFÒ±W�67> AC,�Hg8:/2R76�8:@B,98{R71��BG2I�HB198·.0>y67�Bm0m01�U�89> I�.TEy8:@B>·O�1�U�S:��G219O > HBJ0/2HB> ;,�6
I0/267R7�B6767> IC.B> G219O�n
+-/2JY�BUV> � 67@B19O�6�8:@B>¢RT1�ACm01�H_> Hg8:6»19��8:@B>¢m0UV178:198PEFm0>¢,�HBI / H m0,�U�8�/2R7�0G ,�U�@B19O*8:@B>:E¯@B,�HBI0G2>
R71�ACmB1�67/ 8:>�67>�U��F/2R7>$UV> J0/26�8:UV,98:/21�HB67nFw=@B>�3=´0D���U�1�Hg8:KL> HBI�UV>�67m01�HBI06?891$R7,�G2G26?��UV1�AÉ6T> U��F/2R7>�m0UV17�F/2I0> UV6
,�HBI$R7G /2> Hg8:6�©L>:�F> H�/ �N8�@B>G2,98P8:> U�,�UV>�BHB,9O�,�U�>19�N8:@_>'��,�RV8�8:@B,98�8:@B>:E#,�U�>R71YACAC�BH0/2R7,98:/ HBJ)O�/ 8:@)8:@B>
35´0DFªLn`�#@B> H�,�67>�U��F/2R7>�mBUV19�F/2I0> U'U�> J0/26V8:> U�6C,!6T>�U��5/2R7> ;�8:@B>�3=´0D��LUV1�Hg8:KL> HBIl��/2UV6V8d8:UV,�HB67G2,98:> 6C35DFÒeW
/2HT8:1{8:@B>�G2, HBJ0�B,�J0>�19�48:@B>�67> G2> RV89> I|O�1YUVS:��G219O >�HBJ0/ HB> n�w=@B>�8:UV,�HB67G2,98:/21�H�J0> HB>�UV,98:> 6·,�mBUV1YR7>�676
O�@B> U�>�HB1�I0>�6$RT1�U�UV>�67m01�H_I�8:1{AC>:8:@B1�I|/2Hg�F1�R7,98:/21�HB67;�6T1�8:@B,98�8:@B>lO�1�UVS9��G219O > HBJ0/2HB>�R7,�H~>:¹F> R7�g8:>
8:@B>���G219O�;�8:@B>�U�> .TE°R7,��B67/2HBJ|8:@B>�/2Hg�F1�R7,98:/21�H�19�489@B>�6T> U��F/2R7> 6·,�HBI�AC>:8:@B1YI06$8:1�.B>�R71�ACmB1�6T> I0n
MN19O)>:�5>�UV;#67/2HBR7>�35DFÒeW}/26�/2H»��,�RV8yAC�BR7@ÎUV/2R7@B> U�8:@B,�H»8:UV,�I0/ 8�/21�HB,�G�O�1�UVS:��G219O G2,�HBJY�B,�J0> 67;8:@B>
8:UV,�HB67G2,98�/21�Hl/26�,���,�/2UVG E�R71YACm0G2>:¹�m0UV1YR7> I0�_UV>(,�HBIU�>�$0�B/2UV> 6e8:@B>4/2HB67> U�8:/21�Hl17��6T>:�5> UV,�G � @B> G2m0> U �ÅHB1�IB> 6
,�HBI�I0,98:,C/ 8:> AC6«8:@B,98:;`/2H�R71�H����BHBRV8:/21�H)O�/ 8:@�8:@B>C1�mY> UV,98:/21�HB6�m0> U���1YUVA> I�.TEC8:@B>CJ0,98:>:O�,9E�©bO�@B1@B,�6
S HB19O�G2> I0J0>(19��8:@B>(67> AC,YHg8�/2R76�17�«67�_R7@l@B> G2m0> U�HB1�IB> 67ªL;`> HB,�.0G2>d8:@B>(RT1�U�UV>�RV8d/2ACm0G2> AC> Hg8:,98:/21�Hl19�=8:@B>
35DFÒ±W�6T> AC,�Hg8:/2R767n�´T¹F,�ACmBG2> 6�19�«/26767�B> 6eO)>4@B,9�F>d891CI0> ,�GXO�/ 8:@/ H�8:@B>d8:UV,�HB67G2,:8:/21�H/2HBR9G2�0I0>4AC,�m0m0/2H0J
8:@B>�8PO�1�KLG2>:�F> G«©L67> U��F/2R7>·,�HBI~AC>:8:@B1�I0ªC35DFÒ±W�AC1YI0> G�/2Hg8:1·,·69/2HBJYG2> K�G2>:�F> G�1�HB>{,�HBI~U�>:O�UV/ 8:/2HBJ�8:@B>
/2HBmY�g8),�HBI!1��g8:m0�T8)I0,98:,$/ 8:> AC6(19��HB1�IB> 646T1�8:@B,98Å8:@B>:E·R7,�H�@B,9�5>$,�G G08:@B>�/2Hg��1�UVAC,98:/21�H�UV>�$0�B/2UV> I(891
.0�B/ G I�Õe<?W�I01YR7�BAC> Hg8:6�,YHBI�8:14AC,�mC.0,�RTS?Õe<dW�UV> mBG /2> 6�/2Hg8:14m0UV1�RT> 676�I0,98:,�n
+-1�U«/2HB6V8:,�HBR7> ;�RT1�HB67/2I0> U=89@B>C67/2HBJYG2>Cm0UV1�.0G2> A 19�ÅA,�m0m0/2H0J�8:@B>C35DFÒ±W?8PO)1�KLG2>:�F> G�67>�U��F/2R7>CA1�I0> G�/2Hg8:1
,'8:UV,�I0/ 8�/21�HB, G-O�1�UVS:��G219O°AC1�I0> G2nNxzH�1�UVIB> U=8:1AC,�m$,67>�U��F/2R7>CHB1�IB> ;_O)>CHB> >�I�8:1/2HB67> U�8�,HB1�I0>�8:@B,98
/2ACmYG2> AC> Hg8:6�8:@B>�6T> ,�U�R7@�UV>�R7/2m0>�©L/2nb> nb;�6T> HBI06�8:@B>!67>�U��F/2R7>�6T> G2> RV8:/21�H%$0�B> U�E!8:1(8:@B>!´0DFQ�ªL;�,�HBI8:@_>
,�m0m0UV1�mBUV/2,98:>�I0,98:,�/ 8:> AC6d8:1�6V8:1�U�>�,�HBIC8:UV,�HB67AC/ 8Å8�@B>�HB,�AC>�19��8:@B>�R7>�U�8:/ ��/2R9,98:>�8:1�.0>�67> Hg8�,�6�O�> G2G
,�6e8:@B>4,�RV8:�B,�G_R7> U�8:/ ��/2R7,98:> n`xzHl,�I0I0/ 8�/21�HB;�IY/ ����> UV> Hg8dA>:8:@B1�I/2Hg�F1�R7,98:/21�HB6�1�R7R7�BU�/ H�8:@B>4R71�Hg8:>:¹ 8d19�=8:@B>
67,�AC>�Ë�67>�6767/21�HBË�O�/ 8:@�8:@0>�6T> U��F/2R7>�n�M�> HBRT> ;±O)>�HB> > I�8:1{IB>:��/2HB>�,�HBI|m0UV1�mB> UVG E�/2H0/ 8�/2, G / �0>�m0UV1�RT> 6T6
I0,98:,$/ 8:> AC6d8:@B,98)R7,�H�R7,�UVU�E·6T> 6767/21�H�xVÒ±6d�LUV1�AÌHB1YI0>)8:1�HB1�I0>�n�ºN1989>)8:@B,98Å8�@B/264m0UV1�.0G2> AÌR71��BG2I�HB198
@B,9�F>�.B> > H�6T1�G �F> I�.TE°6T/2ACmYG E}I0>:��/2H0/2HBJ�,�67�B.0m0UV1�RT> 676T;(.B198:@�.0>�R7,��B6T>�89@B>�HB>�> I~��1YU$IB>:��/2HB/ HBJ
67>�U��F/2R7>¯6T> G2> RV8:/21�H&HB1�I0> 6Î,�HBI R7> U�8:/ ��/2R7,98:>¯HB1�I0> 6Î6V8:/2G G|UV> AC,�/2HB;�, HBI .0> R7,��B6T>¯HB1�IB> 6Î/2H&,
67�B.0m0UV1YR7>�676�I01HB198�@B,9�F>,�R7R7>�676«8:1'8:@B>��F,�UV/2,�.0G2> 6�19�`8:@B>CAC,�/2H�m0UV1�R7>�676�©L�BHBG2> 676«8:@B>:E�,�UV>Cm0,�676T> I
,�6�/2HBmY�g8�m0,�UV,�AC>:8:> U�67;e.B�g8�>:�F> H!/2H(8�@B,98�R7,�67>�8:@B>�m0,�UV,�A>:8:>�UV6�,�U�>�m0,�6T67>�I�.TE��F,�G2�B>�,�HBI�HB198�.TE
UV>9��>�UV> H_R7> ªLn�#@B>�U�>°/ 8{O�,�6�HB198ym01�6T67/2.0G2>�8:1�AC,�m¢,�m0m0UV1�mBUV/2,98:> G EF;CO�>�> HBRT1�I0> I�m0,�U�8y19��8:@B>
67> AC,�Hg8:/2R76�/2H!8�@B>{J0,98:>:O),9EFn�+-1YU�/2HB6V8:,�HBR7> ;eÕ��W $0�B> UV/2> 6�,�U�>{m0>�U��L1�U�AC> I�.TE{8:@B>{J0,98:>:O�,9E5new=@B>
J0,98:>:O�,9E|/26(,�G2671�/2H#R7@B,�UzJ0>�19��U�> m0G2,�R7/ HBJ�UV>:�L> U�> HBRT> 6�8:1(��G219O»�F,�UV/2,�.0G2> 6(/2HCÕe<?WlI01YR7�BAC> Hg8:6(©L/2nb> nb;
8:@B1�67>4/ 8:> AC6�m0U�> RT> I0> I.gE�8:@B>�Ë � Ë�6VEFAC.B1�G2ª=O�/ 8:@�8:@B>�,�RV8:�B,�Gg�F,�G2�B> n
�#>�,�G2671�A> Hg8:/21�H�8:@B,98/ H�8:@B/26�m0UV198:198PEFmB>O)>�I0/2I{HB198AC,�m|,�I0,�mT8:/ �F>�L> ,989�BUV> 6$17��35D5Ò±WX;�>9�F> Hg8
HB1�I0> 6T;�,�HBI�>:¹5R7> mT8:/21�HB6(©bO�>$@B,9�5>�1�HBG E·AC,�m0m0> I�I0> ,�I0G /2HB> KLUV> G2,98:> I!>:¹5RT> mT8:/ 1�HB67ªLn=w=@B>�67>��L> ,98:�BUV>�6
O�/ G G_.0>�/2HT8:UV1�I0�BR7> I/2H�8:@B>4HB>:¹ 8��F>�UV67/21�Hl19�=8:@B>43=´0D5n0c~I0>:8:,�/ G2> II0> 67R7UV/2mT8:/21�H19�=8:@B>4AC,�m0m0/2HBJUV�0G2> 6
,�6(O�> G2G�,�6!19�I0>:8:,�/ G26!19��8:@B>·/2ACmYG2> AC> Hg8:,98:/21�H�8:@0,98�O�1��BG2I�HB198���/ 8$@B> UV>|RT,�H�.0>���1��BHBI�/2H i 35´0K
´0DF\B\BjLn
cF��8:> U`8:@B>AC,�m0m0/2HBJ$@B,�6).0> > H�R71�ACm0G2>:8:> I�,�HBI)8:@B>mBUV1YR7>�676�/26�/2HB6V8:,�G G2> I$1�H�8:@B>'O)1�U�S:��G219OÍ> HBJ0/2HB> ;
8:@B>C35´0D�U�> J0/26V8:> U�6«8:@B>CHB>:O°6T> U��F/2R7>�O�/ 8:@)8:@B>C> KL67m0> ,�SC´0D5Q�n_ce6«8:@B>C+-/2J0�BUV>67@B19O�6T;_8:@B>C35´0D�/ 8:67> G �
/2648:@B>·@B,�H0IYG2> Ud��1YUd8:@B>·HB>:O�G EyUV> J0/26V8:> U�> I�67>�U��F/2RT> n�xzH���,�RV8:;�8:@B>·3=´0Dy/2648�@B>·@B,�HBIYG2> Ud��1YU4>9�F>�U�E
R71�ACmB1�67/ 8:>·67>�U��F/2R7> n�w=@B/26�/26�.0> R7,��B67>·> KL67mB> ,�S ;��L1�U46T> R7�_UV/ 8PEyUV> ,�6T1�HB67;'U�>�$0�B/2UV> 648:@B,98)8�@B>·> Hg8:/ 8PE
8:@B,98)UV> J0/26V8:> UV6(,�6T> U��F/2R7>�AC�B6V8),�G2671�.0>)8:@B>$@B,�HBI0G > U±��1YUd/ 8:n�MN19O)>:�5> U�;58:@B/264I01�>�64HB198)R7@B,�HBJ0>)8:@_>
�F,�G /2IY/ 8PE�19�58:@B>467RT> HB,�UV/21(I0> m0/2RV8:> IC/2H+t/2J0�BUV> 6 �l,�HBIChBn�xzHBIB> > I0;�R7G2/2> Hg8:6�67/2A(m0G E�R71�ACAC�BHB/2R7,98:>?O�/ 8:@
8:@B>�©LR71�ACmB1�67/ 8:> ª�> KL6T>�U��F/2R7>�8:@BU�1��BJ0@(8:@B>�U�>:�L> U�> HBRT>�8:@B>:E{JB>:8:;e,�HBI48:@B>:E·,�U�>�HB198�RT1�HBRT> UVH_> I4O�/ 8:@
@B19O�8:@B>467>�U��F/2R7>4/26�/2ACmYG2>-AC> Hg8:> I1�H'8:@B>467>�U��5> Ue67/2I0> n

� ,."�$ �
,#��7 & � �����U%�7 2 � � � )+7 &()+" )0'�% /U)+�-:;'�$ )0/ ��7 ��� 7 ��>+�&=� $ $ -+" ����'*)+�-, � 7 ��&=< ��!5� & ��%�7�! $ %�&=� )+7�!9%�7 2 ������! � 7 �
% /U)+�-:;'�$ )0/ ��7 ��� 7 ��� !#,.� � < ��%�! � ����&=< %�7#2����4��$ )+"�� 7 �.% � )+,." )+!=� &=� )+7#��7 ��� 7 � '���)+, !5����%�&(��<�>



 13

�#@B> Hy,�R7G /2> Hg8!/2Hg�F1�S > 6{,�R71�ACm01Y67/ 8:>�67> U��F/2R7>�©L6T> >�+-/2J0�BUV>��BªL;?8:@B>�35´0D���UV1�Hg8:K�> HBI�6V8:,�U�8:6l8:@B>
R71YUVU�> 67mB1�HBI0/2HBJ�m0UV1�R7>�676~/2H�8�@B>{O�1�U�S:��G219O 6�EF6V89>�ACn�ceRV8:/ �F/ 8�/2> 6|/ H�8:@B>{O�1YUVS:��G219O RT1YUVU�> 67mB1�HBI~8:1
AC>:8:@B1�I¸/2Hg�F1�R7,98:/21�HB6�1�H°,�J0/ �F> H}67> U��F/2R7>�/2Hg�F1�G �F> I¸/2H�8:@B>�R71�ACmB1�67/ 8:/21 HBn +-UV1�A ,�O�1YUVS9��G219O
m0> U�67m0>�RV8:/ �F> ;d,�G Ge,�RV8�/ ��/ 8�/2> 6�,�UV>#,Y6767/2J0HB> I$8:1l8:@B>#J0,98:>:O�,9EFn±w=@B>#J0,98:>:O�,7E�U�> RT> / �F> 6�/2HBIY/2R7,98�/21�H|19�
O�@B,98?8:1�IB1�.TE�8:@B>4O�1YUVS9��G219OÎ> HBJ0/2HB>�,�6(m0,YU�8419��89@B>�,�RV8:/ �F/ 8PE|I0>:��/2H0/ 8�/21�HB;«,�G 1�HBJCO�/ 8:@#I0,98:,�/ 8:> AC6
8:@B,98(m0UV19�F/2I0>!©L,�ª)R71�Hg8:>:¹ 84/2Hg��1�UVAC,98:/21�H{,�.01��g8�8�@B>!67> U��F/2R7>!1�H�O�@B/2R7@{AC>:8:@B1�I�R7,�G G26,�UV>!.0> /2HBJ�1�U
@B,9�F>�8:1�.0>°m0G2,�R7> I¢©L> n¨J0nb;�67>�U��F/2R7>°U�>:�L>�UV> HBRT> 6T;#67> ,�U�R7@�UV>�R7/2m0> 67;�RT> U�8:/ ��/ R7,98:> 6T;�,�HBI¢AC,�m0m0/ HBJ
/2Hg��1�UVAC,98:/21�H(8:1$m0UV1YR7>�676d8:@B>�Õe<?WI01YR7�BAC> Hg8)UV>:8:�BU�HB> I�.TE�8:@B>$AC>:8:@_1�I�,�HBI!�Bm0I0,98:>�8:@B>)�F,�G2�B>�19�
��G219O��F,�UV/2,�.0G2> 67ª,�HBI�©L.0ª�8:@B>$�F,�G2�B>·19��8:@B>·m0,YUV,YAC>:8:>�UV64891|.0>·m0,Y676T> I�,Y6�m0,�U�8�19��8:@B>·A>:8:@B1�I
/2Hg�F1�R7,98:/21�HBn

�� ����������� � )+,." )+7 ��7 &=!�)0'
&=< � � � � "���)0&()0& /
" � %�7 28< )0/ &=< ��/ < %+7 2�$ ��������� !5&=��%4&=� )+7�!

�� ����������� (57 �4)0� %�&=� )+7#)0'
� )+,." )+! � &(��!5�����
� � ��!

E-Services 
Platform

1:Register 
composite 

service
G
A
T
E
W
A
Y

Composite Service 
Engine

(workflow engine)

2:Create process

3:Register 
service in 
e-speak

� � � � � 	 
 
 � � � � 	 � �

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

� � 	 � � � �� � � � � � �  � � 

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

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

 ! " #  $  #  $ % %
Start Node Complete

Check credit

Wheel delivery

Restaurant selection

Check passed?

And Join Credit card

yes

Abort

CSDL

Food
On
Wheels

Composition 
E-Service

Service 
Provider

E-Services 
Platform

G
A
T
E
W
A
Y

4:Start process

Composite Service 
Engine
(WfMS)

1:search 
food services

2:reference 
to FoodOnWheels

3:start service

ES ES ES

&(')')*
+-,
.0/213154

Composition 
E-ServiceClient



 14

�#@B> H�8:@B>yJ0,98:>:O�,9EÍUV>�RT> / �F> 6�O�1YUVSy.TEy8:@B>�> HBJ0/2HB> ;C/ 8·,�RV8�/ �F,98:> 6~,�HB>:O¶8:@BUV> ,�I�/2H»1�UVI0> U48:1
m0UV1�RT>�67648:@B>$O)1�U�S n�w=@_>�8:@BUV> ,�I!O�,�/ 8:64��1�Ud8:@_>·U�>�m0G E·��UV1�AÌ8:@B>·6T> U��F/2R7>·>9¹F> R7�g89> 648:@B>·AC,�m0m0/2HBJ
UV�BG2> 67;�,�HBI#67> HBI06�8:@B>!U�>�67�BG 8:6C.0,�R7S48:1(8:@B>�> HBJ0/2H0> n�ceG2GB8:@B>�6V8:,98:>�/2Hg��1�UVAC,78:/21�H#/26CAC, /2Hg8:, / HB> I#.TE
> HBJ0/2HB> ;`,�HBI�8:@B>(J0,98:>:O�,9E!I01�>�6'HB198�m0> U�67/26V8�,�HgE 8:@0/2HBJ0nBw=@0/26'R7@B1 /2R7>(/26'AC198�/ �F,98:> Il.TE(8:@B>���,�RV8±8:@B,98
8:@B>�> HBJ0/2HB>�G21�J06�,�G GB6V8:,98:>�R7@B,�HBJ0> 6T;=6T1d8:@B>�U�>�/26�HB1(HB> > I'��1YU±,(m0>�UV67/26V8:> Hg8?JB,98:>:O�,9EFn
Ñe.06T> U��5>�8:@B,98:;�,�6�>:¹Fm0>�U�/2> HBR7> I~.TE{���<?D{�5> HBI01YUV67;�.0�B/2G IY/2HBJ~,·R71�ACAC> UVRT/2, G2KL6V8:UV> HBJT8:@!O�1�UVS:��G219O
> HBJ0/2HB>»/26�HB198�,�HÍ> ,�6VE ��1�.0;�> 67mB> R7/2,�G G EÎ/ �·/ 8�/ HBR7G2�BI0> 6{8:UV,�R7S /2HBJ0;�AC1�HB/ 8:1�UV/2HBJ0;�,�HBI�.0�B69/2HB> 676
8:UV,�HB67,�RV8:/21�H����BHBRV8:/21�HB, G / 8�/ > 6�,�HBI»@B,�6�I0> AC,�HBI0/2HBJ�UV>�$0�B/2UV> AC> Hg8:6�/2H�8:> UVA6�19�#,9�F,�/2G2,�.Y/ G / 8PEÍ,�H0I
m0> U��L1YUVAC,�HBRT> n{M�> HBRT> ;$O�>¢.0> G2/2>:�F>�8:@B,98~8:@B>¢,�UVR7@B/ 8:> RV8:�BUV>�R7@B,�UV,�RV89> UV/ �0>�I .TE¢8:@B>¢UV> �B6T>¢©L1YU
m01�6767/2.0G E�8:@B>�,�I0,�mT8:,98�/21�H0ª�19��,!RT1�ACA> U�R7/2, G_O�1�UVS9��G219O > HBJ0/2HB>�/26�8:@B>�,�G 8:> UVHB,98:/ �F>48:@B,984AC1�6V84´0DFQ
�F> HBI01YUV6�O�/2G G���1�G G219O�n?xzHBIB> > IB;N8:@B/26l/26�8:@B>�m0,98:@$�L1YG G219O�> I{.TE�MNQ�;�O�@B1Y67>#A/2I0IYG2>:O�,�UV>#19���L>�UV/2HBJ�/26
R7@B,�UV,�RV89> UV/ �0> IC.TE�8:@_>4> KL6Tm0> ,�S�,�HBIC35@B,�HBJB> HBJ0/2HB>�,�6±8:@B>�AC,�/2HR71�ACmB1�HB> Hg8967n
�#>�>:¹FmB> RV8�8:@B,98(/2H�8:@B>(�L�g8:�BUV> ;Å,Y6l´0DFQ�6l,�I0I�AC1YUV>C���BHBRV8:/21�HB,�G / 8PE�/2H�8:> UVAC617��@B/2J0@{,9�F,�/ G2,�.Y/ G / 8PEF;
G21�,�I�.0,�G2, HBR7/ HBJ0;«AC1�HB/ 8:1�UV/2HBJ0;«,�HBI�67�Bm0m01�U�8?�L1�U�.0�_67/2HB> 676�8:UV,�HB6T,�RV8:/21�HB67;=8:@B>�HB> > I�L1�U�/2Hg8:> J0UV,98:/2HBJ
R71�ACA> U�R7/2,�G_O�1�UVS:��G219O >�HBJ0/ HB> 6'O�/ G GNm0UV1�J0U�> 6767/ �F> G E�UV> I0�BRT> ;Å,�HBIl8:@B>!I0>:�F>�G21�m0AC> Hg8���UV1�A¶67RTUV,98:R7@
19��,�H/2Hg8:> UVm0U�>:89> U±IB> 67/2J0HB> IC,�HBIC1�mT8:/2AC/ �0> I���1�Ue35D5Ò±W«O�/2G GB.0> R71�AC>4U�> ,�G2/26V8�/2R7n

� � ��� «Á � Ä��ÎÃÅÂ��
w=1!8:@B>�.0>�6V8�17�l1��_UCS HB17O�G2> I0J0> ;�8:@B>�UV>~/26�HB1�R71YACAC> U�R7/2,�G?R71�ACm01�67/ 8�/21�H��gm0UV1�RT>�676�AC,�HB,�JB> AC> HX8
6VEF6V89> A�8:@B,98�R7,�H�m0> U��L1YUVA > KL6T> U��F/2R7>»R71�ACmB1�67/ 8:/ 1�H�,�HBI°67,98:/26V��E»8:@B>»UV>�$0�B/2UV> AC> Hg8:6�6V8:,98:> I°/ H
DF> RV8:/21�H!hB;eHB> / 8:@B> U?,�AC1�HBJ48:UV,�I0/ 8�/21�HB, G�O�1�UVS:��G219O�AC,�HB,�J0> AC> Hg8�6VE56V8:> A6�©L67�BR7@!,�6	��
 ��¬Y�9S:��G219O
i < �FO�1YUVS9��G2f�BjL; �  `²�¬� B�7���7£ i xzHBRT1�HBR7>�UVf �BjL;�1YU 	e£¤¥�� � ��¥���������� i D 8:,9����O�,YUVfBf_jLªL;�HB1�U�,�AC1�HBJ~HB>:O�G E
I0>:�5> G21�m0> I0;·1�m0> HB;$Õe<?WtK�,�HBI¸O�> .0KL.0,�6T> I 6VEF6V89> AC6¸67�BR7@ ,Y6 � ¬��7£Ï��� ���B�7� ¬�  i <?,�HBHBfBfBj�,�HBI
�5��! �-§ ¬�� i�� >:EF+-G219O�fBfBjLn
´0KL6T> U��F/2R7>�6)m0G2,98P��1�UVA}8:@B>�AC67> G �F> 6)IB1�HB198�m0U�19�F/2I0>�67>�U��F/2R7>lRT1�ACm01Y67/ 8�/21�H�R7,�m0,�.0/ G / 8�/2> 67;±,�G 8:@B1��BJ0@�, G G
�F> HBI01YUV6�IB> R7G2,�U�> I/2Hg8:> UV>�6V8d/2HlAC19�F/2HBJC/2Hg8:1�8:@0/26�67m0,�R7> nBw=@B>(1�HBG E�>:¹5R7> mT8:/21�Hl/26e�#> .0<d>:8:@B1�I067;BO�@B1
m0UV19�F/2I0>µ,³�5>�U�E 67/2ACm0G >µRT1�ACm01Y67/ 8�/21�H G2, HBJ0�B, J0>&�L1�U R71�ACmB1�67/2HBJ �#> .0<?>:8:@_1�I06 �»6T> U��F/2R7>�6
i �#<dxzDF\B\BjLn5w=@B>$G2,�HBJ0�B,�JY>$,�G G219O�6d8:@B>$I0>:��/2HB/ 8�/21�H!19�e��G219O�6d8:@B,98),�U�>$,�67�B.06T>:8)19�eO�@B,98)/264,�G G219O�> I
.TE�8:UV,�I0/ 8�/21�HB, GdO�1�UVS:��G219O AC,�HB,�J0> AC> Hg8�6VE56V8:> A ©L.0,�67/2R7, G G E¢/ 8�R7,�H°1�HBG E¢AC1�I0> G467>�$0�B> Hg8:/2,�G41�U
R71�HBI0/ 8�/21�HB, GB��G219O�6�O�@B> U�>�67>�U��F/2R7> 6(,YU�>�6V8:,98:/2R7,�G G E·.01��BHBIC8:1�67>�U��F/2R7>�H_1�I0>�6TªL;«,�HBIC8:@B> UV>9��1YUV>�IB1Y> 6
HB198�@B,9�F>$AC,�HgE·19�e8:@B>)�L> ,98:�BUV>�6�mBUV>�6T> Hg8:> I�/2H(8:@B/ 6�m0,�m0>�UVn�ÑeHC8:@B>$198:@B>�U?@_,�HBI0;e/ 8�/26?O�> G2G2KL67�0/ 8:>-I
��1�UeRT1�ACm01Y67/ 8�/21�HB6±8:@B,98?@B,9�F>467/2ACmYG2>�U�>�$0�B/2UV> AC> Hg8:6�,�HBIC/ 8Å/26 $0�0/ 8:>�> ,�6VE48:14�_67> n
�#/ 8:@0/ H�8:@B>�UV> 67> ,YUVR7@}RT1YACAC�BH0/ 8PEF;�,�m0m0UV1�,�R7@_> 6�89@B,98~,�UV>�AC1YUV>�R7G21�6T> G E¢UV> G2,98:> I�8:1�8:@B>~O�1�UVS
m0UV>�67> Hg8:> I¯@B>�U�>É@B,9�F>Ì.0> > H¶m0U�1�m01Y67> I¯.TE �e>�1�UVJ0,�S�1�mB1��BG21�6Í,98°, G i ��> 1YUVJ0,�S�1�\B\Bj»,�HBI¯.TE
ÐF> Hg8:,�G G2,�@,98?> G2n i ÐF> HB,98:,�G G2\B\BjLn
w=@B>���/2UV6V8�m0,�mB> U{m0U�1�m01�6T> 6�,}6T> U��F/2R7> KL1�UV/2> Hg8:> I�m0UV1�RT>�676�A1�I0> G�8:,�UVJB>:8:>�I°,98�> HB,�.0G /2HBJ°R7UV1�6T67K
1�UVJ0,�HB/ �0,98�/21�HB,�G)m0UV1�R7> 6T6T>�6�,�HBI»AC�BG 8�/2KL> Hg8:> UVm0UV/267>�67�Bm0m0G EÍR7@B,�/2HB67n�w=@B>�mB,�m0> U�,�G2671�m0U�> 6T> Hg8:6�,
67>�U��F/2R7>�AC1�IB> G2;?O�@B> U�>�6T> U��F/2R7> 6�,�U�>�I0>�67RTUV/2.0> I�.TE»,�6V8:,98:>�AC,�R7@B/2HB>�8:@0,98�67m0> R7/ ��/2> 6l8:@B>��F,�G /2I
� G21�JY/2R7,�G���6V8:,98:> 6»19��,Î6T> U��F/2R7>¢,�HBI¸8:@B>��F,�G2/ IÎ6V8:,98:>�8:UV,�HB67/ 8:/21�HB;{R7,��B67>�I .TE¯> / 8:@B> U�AC>:8:@B1�I
/2Hg�F1�R7,98:/21�HB6#1�U.TE�8:UV,�HB6T/ 8�/21�HB6#m0> U���1YUVA> I�/2Hg8:> UVHB,�G G E�.TE�8:@B>�67> U��F/2R7> n?w=@B>�m0,�m0>�UI0/ ����> U�6��U�1�A
1��BUV6Í/2H�8:@B,98¸/ 8���1�R7�B67>�6Í1�H�8:@B>É67> U��F/2R7>ÉAC1YI0> G�,�HBI 1�H0G E³.0UV/2>:��G E 67S >:89R7@B> 6�8:@B>É6T> U��F/2R7>
R71�ACmB1�67/ 8:/21�H�AC1�I0> G2n�xzHB6V8:> ,�I0;�O)>,�6T67�BAC>'8:@B,98�8:@B>6T> U��F/2R7>AC1�IB> G�/26�m0UV19�F/2I0> I$.TE8:@B>l´0DFQ�;�,�HBI
O�>��L1�R7�_6�1�H)8:@B>R71�ACmB1Y67/ 8�/21�HBnNxzH$,�I0I0/ 8:/21�HB;_8:@B>Cm0,�m0> U«IB1Y> 6�H_198�I0> ,�G-O�/ 8�@$R7>�U�8:/ ��/2R7,98:> 6�,�HBI�I0,98:,
AC,�m0m0/2H0J06 �X>:¹ 8:UV,YRV8:/21�H'O�@B/ G2>�R71�ACAC�BHB/2R7,98�/2HBJ�O�/ 8:@�8:@B>�> KL6T>�U��F/2R7> 6Tn
ÐF> Hg8:,�G G2,�@�>:8�, G2n`m0UV1�m01�6T>C,���UV,�AC>:O)1YUVS���1YU�RTUV> ,98:/2HBJl,�HBIlAC, /2HT8:, /2H0/2HBJ'�F/2U�8��B,�G_> Hg8:> UVm0UV/267>�67;BO�@B>�U�>
R71�ACmB1�HB> Hg8!> Hg8:>�UVm0UV/267>�6�67@B,�UV>�> KL6T> U��F/2R7> 67nÅw=@_>�AC,�/2H���1�R7�B6#17��8:@B>�m0,�m0> U/26#1�H�,�AC1�I0> G���1�U
AC,�HB,�J0/ HBJl67> U��F/2R7>CR71�AAC�BH0/ 8�/2> 67nNMN19O)>:�5>�U58:@B>m0,�m0> U«,�G2671CIB> ,�G26�O�/ 8:@�67>�U��F/2R7>CR71�ACmB1�67/ 8:/21�HB;`,�HBI
m0UV1�mB1�6T> 6),�H�´03�ceK�UV�BG2>l.0,�67> I�,�m0m0U�1�,�R7@4�L1�UÅIB>:��/2HB/2HBJ)8:@B>lR71�ACm01�67/ 8:/21�HBn±Ñe�BU`O�1YUVSlI0/ ����> U�6)/2H48:@B,�8
35DFÒ±W�@B,�6�,�J0UV,�m0@BKL.0,�67>�I·,�m0m0UV1�,�R7@�8:1�67m0>�R7/ ��E#8:@B>#R71�ACmB1�67/ 8:/21�HBndxzH|,�I0IY/ 8:/21�HB;�8:@B>#m0,�m0> U�, G2671
I01�>�6'HB198�I0>�,�GtO�/ 8:@�67> ,�U�R7@�UV>�R7/2m0> 67;NR7>�U�8:/ ��/2R7,98:> 67;`,�HBIlI0,98:,CAC,�m0m0/ HBJ06',�HBI>:¹ 8:UV,YRV8:/21�HB;BO�@B/2R7@�,�UV>
R7UV/ 8:/2R7, G0/2H1��BU±,�m0m0UV1�,YR7@Bn



 15

� � ÃÅÀdÇ � ÆdÄ?ÈzÀ�� � � ��«Â����
w=@B/26 m0,�m0> U}@B,�6 m0UV> 6T>�Hg8:> IÉ8:@B>Î���BHBRV8:/21�HB, G / 8PE ,�HBI&/2ACmYG2> AC> Hg8:,98:/21�H³19��,�H > KL67>�U��F/2R7>Î�L1�U
R71�ACmB1�67/2HBJC> KL67>�U��F/2R7>�67n0w�@B>�AC,�/2HR71�Hg8:UV/2.0�g8�/21�HB6�19�=8:@B/26�m0,�m0> U±,�U�> )

− 
w=@B>�/2I0> ,!,�HBI#HB198:/21�H�17��m0UV19�F/2I0/2HBJ#R71�ACm01�67/ 8:/21�Hl���BHBRV8:/21�HB, G / 8PE~,�6C,�H�> KL6T> U��F/2R7> ;�8:1�.0>
�B67> Iy.B198:@�.TE�8:@B>�19O�H_> U$19�48:@B>�´0DFQ�.0�g8#,�G2671�8:1�,�HgE}©L,��g8:@B1�UV/ �0> I0;4,YHBIym01�6767/2.0G E
m0,9EF/2HBJ0ª«�B67> UVn

− 
c�I0/267R7�B6767/21�H�19��8:@B>lR7@B,�U�,�RV8:>�UV/26V8:/2R76�19�dR71�ACmB1�67/ 8:>l> KL6T>�U��F/2R7> 6),�HBI$17�N8:@B> /2UÅI0/ ����> UV> HBRT> 6
O�/ 8:@UV> 67m0>�RV8N8:1(Ëb8:UV,�I0/ 8:/21 HB,�G2ËL;YO�1�UVS:��G219O�KLG2/2S >�R71�Am01�67/ 8:/21�H19��,�m0m0G /2R7,98�/21�HB67n

− 
w=@B>�IB>:��/2H0/ 8�/21�H�19��,�6T> U��F/2R7>�RT1�ACm01Y67/ 8�/21�H�AC1�I0> G�8:@B,98!/26#67�B/ 8:,�.YG2>!��1�U'8:@_>�> KL6T> U��F/2R7>
I01�AC,�/2HBn

− 
w=@B>#I0>�67RTUV/2mT8�/21�H|19��1��_U)m0UV198:198zEFm0>#/2ACm0G2> AC> Hg8:,98:/ 1�HB;�8:@B,9867@B19O)6�,�H|,�m0m0U�1�,�R7@�O�@B/2R7@
R7,�H.0>4U�> �B67> I'�L1�U±/2ACm0G2> AC> Hg8:/2HBJCR71�ACm01�67/ 8:/21�H1�H'8:1�m19��,�HgE�´0DFQYn

w=@B/26$>:����1�U�8l/26)8:@B>�/2H0/ 8�/2, Gem0,�U�8l19�4,{G21�HBJ0Kb8:> UVA O�1�UVSl8:@B,98l@B,�6)8:@B>�m0�BUVm01Y67>�17�4/2ACmYG2> AC> Hg8:/2HBJ·,
G /2JY@g8PO�> /2J0@T8�> HBJY/2HB>�8:@B,98$R7,�H�>:¹F> R7�g89>|35DFÒ±W�6T> U��F/2R7> 67;�.0,�6T> I�1�H#8:@B>|,�6767�BACmT8:/21�H#8�@B,98����g8:�BUV>
´0DFQ�6¸O�/2G G�8:,�S >¶R7,�UV> 19�°m0U�19�F/2I0/ HBJ G21�,�I0KL.0, G2, HBR7/2HBJ0;yAC1�H0/ 8:1�UV/2HBJ0;·8:UV, R7S /2HBJ0;y,�HBI&19�°198:@B> U
���BHBRV8:/21�HB, G / 8PEFn?xzH·,�I0I0/ 8:/21 HB;NO�>#m0G2,�H$8:1#/2Hg8:> J0UV,98:>�AC1YUV>#RT1�HBR7> mT896�8:,�S�> H$�LUV1�A � �-§2¬��«;?/2HBR7G2�BIY/2HBJ
J0> HB>�UV/2R�HB1�I0> 6T;=AC�BG 8�/267> U��F/2R7>�HB1�I0>�67;�,�HBICITEFHB,�AC/ R�RT1�Hg�F>�UV67,98:/21�H6T> G2> RV8:/21�HBn

� ��� � s � � v � q
[Benatall00] B. Benatallah, B. Medjahed, A. Bouguettaya, A. Elmagarmid, and J. Beard. 

Composing and Maintaining Web-based Virtual Enterprises. Procs. of the VLDB 
Workshop on Technologies for E-Services, Cairo, Egypt, Sept. 2000. 

[Casati00] F. Casati and M.C. Shan. Process Automation as the Foundation for e-business. 
Proceedings of VLDB2000, Cairo, Egypt. Sept. 2000. 

[CE-ES00] Hewlett-Packard. Changengine/e-speak integration. HP Labs Technical report 
HPL-2000-189, Dec 2000. 

[eflow00] F. Casati, S. Ilnicki, L.J. Jin, and M.C. Shan. EFlow: an open, flexible, and 
configurable system for service composition. HP Technical report HPL-2000-41, 
March 2000. 

[Georgako95] D. Georgakopoulos, M. F. Hornick, and A. P. Sheth. An Overview of Workflow 
Management: From Process Modeling to      Workflow Automation Infrastructure. 
Distributed and Parallel Databases 3(2), 1995. 

[Georgako00] D. Georgakopoulos, H. Schuster, D. Baker, and A. Cichocki. Process-based e-
service integration. Procs. of the VLDB Workshop on Technologies for E-Services, 
Cairo, Egypt, Sept. 2000. To appear. 

[Keyflow99] Keyflow Corp. Workflow Server and Workflow designer. 1999. 
[Inconcer97] Ronni T. Marshak. InConcert Workflow. Workgroup Computing report, Vol 20, 

No. 3, Patricia Seybold Group, 1997. 
[Leymann99] F. Leymann, D Roller. Production Workflows. Addison Wesley, 1999. 
[Mann99] J. Mann. Forte' Fusion. Patricia Seybold Group report, 1999. 
[MQworkfl98]  IBM. MQ Series Workflow - Concepts and Architectures. 1998. 
[Staffwar99] Staffware Corporation, Staffware2000 White Paper, Available at 

http://www.staffware.com/home/products/Staffware2000WP.zip, 1999 
[WMIS00] WebMethods Inc. WebMethods Integration Server. 2000. 


