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V���f � P�ÚrVBwAW�o1]iVMW;X��RZzVM[\PR]54 f�V���f � a�Þ3wAWË��VBPRQ�[kZ+ÛR�\PR{l���
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è^XBfMV	aá���\fBP^m*c3[\VBwA[\]Ù��ÛR[\eRW']áS^PtVMW']iVB[Ä����Wz�¤W}Z5TAVM[\Pt]�m3�
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VMX5��]Af5�RZ5VB[\PR]�QÆTAfBVyZ5PtQ�Q�[\V3{lW5Ú§PtXMW���fBW	Z5PR]ljÇZ'��]Â{lW5Ü
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XMW}Z5V`[ÉÚ3[\VMf�Ût��Pt{^����VMX���]Af��tZ5VM[\Pt]Af`��XBW�fBW'XM[k���\[\�'W	j�[\]�VMwAW
QÆTA�\VM[kjA��V���{^��fBWy[\]���]�PRX5jiW'X`Z5Pt]AfM[\fBVMW']iV�c3[�VBwÂVBwAW�jiW5Ü
è^]AW}j�W5�AW	ZzTAVM[\PR]�PRX5jiW'X���]lj����\fMPËZ5PR]UfM[\fMVBW']iVyc3[\VBw�VMwAW
PRX5jiW'X�Z5PR] +^[kZ5VMf�PR]~VMwAWáo1]iVMW'X5�RZ5VB[�Pt]�fBV���VBW�c�W;XMWÇXBW5Ü
fMPt�\eRW	j�a��3P�Z5Pt]^Z5TAXBXMW']^Zzg�ZzPR]iVMXBPR�Æ[\fÂW;]iÚ§PRX5Z5W	jÝWz��Ü
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ç�[\ÛtTAXMW�s � o1]iVBW'X��tZ5VM[\PR]ËW5�AW	ZzTAVM[\PR]|a

Z5W'SUV�Ú±PRXÆVMwl��VÆ]AW	ZzW'fMf5��XMg~VMP�W;]AfMTAXBWÂÛt�\PR{^���3VMX���]Af��tZBÜ
VM[\Pt]¨��VMPRQ�[kZ5[\V1g�a�Þ3wAW;XMW5Ú§PtXMWRm!VBwAWÆÛR�\Pt{^���!VMX5��]Af5�RZ5VB[\PR]Af
P�Ú^ji[Éà�W'XMW;]�V!o1]iVMW;X��RZzVM[\PR]�Wz�¤W}Z5TAVM[\Pt]Af*Z'��]�[\]iVMW;XM�\W	�}eRW(��X1Ü
{A[\VMX5��XB[��\g�[\]�VMwAWLQÆTA�\VM[kjA��V���{l��fMW!wA[\fBVMPRXBg �±[1a Wta�m�o1]�VBW'X��tZBÜ
VM[\Pt]Af���XBWyPtS^W;]�]UW'fMVBW	j��'a
o±Úp��c(W	� � Z5Pt]3+^[kZ5V�[\f�ei[\PR�k��VBW	j�m�VBwAW�ZzTAXMXBW']iV»����VBW'X1Ü

]^��VM[\eRW�Ú°��[��\f}aJo1]�VBwA[\f�Z'��fMWRmLPRVBwAW'X�j¤W'S^W;]^jiW']iVËS^��XBVMf
P�Ú�VMwAWËo1]iVMW;X��RZzVM[\PR]�Q��}g�w^�}eRWËZ5PRQ�Q�[\VMVBW	j�fB[\]^Z5WËVMwAW
[\]ieR���\[kjA��VBW	jáVMX���]Af��tZ5VM[\Pt] Z5PtQ�Q�[�VBVMW	j�aßYiTlZMw~[\]ieR���\[kj
VMX5��]Af5�RZ5VB[\PR]Af![\]^Z5�\T^jiW(��]ig�VBX���]Uf��RZzVM[\PR]�VBw^��V!w^��f,�(SAXBW5Ü
jiW	ZzW'fMfBPRX(VMw^��V�[\f![�]ieR����[kj�m5PtX!c3wA[kZMw+XMW	�tj�fBV���VBW*Ú±XMPRQ���]
[\]ieR���\[kj�VMX5��]Af5�RZ5VB[�Pt]�a!��]lZ5Wy�����iP�Ú�VMwAW3[\]ieR���\[kjLVMX���]Af��tZBÜ
VM[\Pt]Af�wl�}eRW3{lW'W']Ë�\P¤Z;��VMW}j�miVMwAW�o1]iVMW;X��RZzVM[\PR]ËZ'��]�XMW'Ûi��[\]
Z5Pt]AfM[\fMVBW']^Z5g�{igÇZ5PtQ�SlW']Af���VM[\]AÛËÚ±PRXÆ���\��P�Úy[\VMf�[\]ieR���\[kj
VMX5��]Af5�RZ5VB[\PR]Af*[\]ÆVBwAW3[\]�etW'XMfBW�PtX�jiW'X�P�Ú�VMwAW'[\X(W5�AW	Z5TAVB[\PR]�a
�L]^Z5WÂ��Z5Pt]AfM[\fMVBW']iV�fBV���VBWË[�f�XMW;Û���[\]AW}j�m(VMwAWËQ�PtfMV�XBW5Ü
Z5W']iV�SU�Ä�tZ5W�c3wAW'XMW���]¨���\VMW'XB]^��VB[�etW»Z;��]�{lW»��VMVMW;Q�SAVBW	j
[\f*�\PAZ'��VBW	j�mi��]^jÒÚ§TAXBVMwAW'X3Z5PtQ�SlW']Af���VM[\PR]�QÆTAfBV,PAZ'ZzTAX*[\]
VMwUW�f���Q�W3QË��]A]AW;XÁ��f�[ÉÚ�VMwAWL[\]�eR���\[ÄjU��VMW}j�Ût��Pt{^���UVMX���]Af1Ü
�RZzVM[\PR]Ëw^�tj�{lW'W']���{lPRXBVMW	j�ar�L]^ZzW`VBwA[\f3[�f�Z5PRQ�SA�\W'VMWtmA�
]AW'cª���\VBW'XM]^��VM[\eRW�Z'��]Ë{^W`��VMVBW'Q�SAVBW	j�a
ç|[�ÛtTAXMW�sÓfBwAP�c3f���]�Wz�U��Q�SA�\W�P�Ú���]Go1]iVMW'X5�RZ5VB[�Pt]

W5�AW	Z5TUVM[\PR]�a o1]>VBwA[\fGè^ÛRTAXBWRm~VMwAWE{lP}�AW'fÝ�k��{lW'�\W	j
����v! �"#"�"$ ��%�'&ÆXMW;SAXMW'fBW']iV�Ût�\PR{^����VBX���]Af��tZ5VM[\PR]Uf*PR]�VMwAW
QÆTA�\VM[kjA��V���{^��fBWRm'W	�tZBwÆP�Ú^c3wA[kZBw�[�f*��fMfMTUQ�W	j+VMP�W5�AW	Z5TUVMW
��VBPRQ�[ÄZ;���\�\gRa�Þ3wUW���XBXMP�c3f�{lW'V1c(W'W']�VMwUW�{lP}�AW'f�XMW'SAXBW5Ü
fMW;]�V�VBwAW`Wz�¤W}Z5TAVM[\Pt]ÂjiW'SlW']^jiW;]^Z5[\W'fÆ��Q�Pt]AÛ�VMwAW�ÛR�\PR{l���
VMX5��]Af5�RZ5VB[\PR]Af�'�VMwiTAf}m(����v�QÆTAfBV�Z5PRQ�Q�[\V�{lW5Ú§PtXMW�����s
{lW'ÛR[\]Af}m�{ATUV�VMwAWÆWz�¤W}Z5TAVM[\Pt]Af�P�Ú'���')>��]^j*���'&ÇZ'��]
P�eRW;XM�k��S�a*/*�tZMwáP�Ú�VBwAW�ji[Éà�W'XMW;]�V�ÛR�\Pt{^���!VMX5��]Af5�RZ5VB[\PR]Af
���\fBPå�tZ'Z5W'fBfMW'f�VBwAWÇo1]iVBW'X��tZ5VM[\PR]ªfBV���VMW�[\]JfBPRQ�WÂc3�}g '
VMwUW'fMW��RZ'ZzW'fMfBW'f¨��XMW�XMW'SUXMW'fBW']iVMW	j~{ig��k��{lW'�\W	jÓjA��fMwAW	j
��XBXMP�c3f�[\]^ji[kZ'��VM[\]AÛ�c3wUW'VMwAW;X�VMwAWÆ[\]iÚ±PRXMQË��VB[�Pt]�[\f�XBW	�Rj
Ú§XBPRQ PtX�c3XM[\VBVMW']áVMP�VBwAW�o1]iVMW;X��RZzVM[\PR]�fBV���VBWRm!PRX+{^PtVMw�a
o1]ÇVBwA[\f�o1]iVMW'X5�RZ5VB[\PR]�m�[·Ú+�%�')�c3XM[\VMW;fÆfMPRQ�WÆ[\]iÚ§PRXBQ��¿Ü
VM[\Pt]�XBW	�Rj��k��VBW'X3{ig,�%�'&!mAVMwUW']-�%�')äc�PtTA�kj�wl�}eRW�VBP
SAXBW	Z5W	jiW����'&Ë[\]ËVMwUWySl��XMVB[k����PRX5jiW'X}a

! F	. /Ó�MI�0L=!� $�?A=!C��i=*)l�A@MI*C1

��N )��p�A@MI*C
Ø W���fBfMTAQ�W�VBw^��V�W	�RZBwÓÛt�\PR{^���3VMX���]Af��tZ5VM[\Pt]ÓP�Ú�fMPtQ�W
o1]iVMW'X5�RZ5VB[\PR]�[�fLW5�AW	Z5TAVBW	jÇ��fy��fMW;VyP�Ú µ�¯�¦R® 6 ¯ 4 ² ®z£ 756 ¢ 4 ¶6R8 £1¥§¦�¢ 4 mÆW}�RZBw P�ÚËc3wA[kZBwßWz�¤W}Z5TAVMW;fÙPt] �ÓfB[�]UÛR�\W���P�Ü
Z'���rjA��V���{^��fBWRa�Þ3wAW�Ût��Pt{^����VMX���]Af��tZ5VM[\Pt]Af`VBwAW'Q�fMW'�\eRW;f
fMSl��]�QÆTA�\VB[�SU��W3�\PAZ'���,jA��V���{l��fMW;f	a�æpP�c�W'etW'X	mlVBPÆW']AfMTUXMW
VMwl��V!VMwAW3Ût�\PR{^����VBX���]Af��tZ5VM[\PR]Uf���XBW�fBW'XM[k���\[\�	��{A�\WRm�]AP�V1c(P
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note (from,to,go,return) from traveller

[1]

note(rental info)
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LEGEND:

Start State
Transition

Execution Fork

Execution Join
f j

Final State  Set {f,j}

q

[2]
[1] Prioritized

Alternative
Subtasks

Weak Weak conflict

[2]

when(flight to landed)
note ("at destination")

k

when(flight from landed)
note("home")

l

note (flight info) note (flight info)

flight info =
United::book rt flight
       (from,to,go,return)

flight info =
TWA::book rt flight
     (from,to,go, return)

when(car rented)
note("rented car")

when(car rented)
note("rented car")

[1] rental info =
Avis::book car (to,
     flight_info.go,
     flight_info.return)
note(rental info)

d

[2] NULL

rental_info = Avis::book car (from,
                     go,return)

ç|[\ÛRTAXBW � � Þ*��f � +lP�c�Ú§PRX��+VMXB[\S�XBW'fMW;XMeR��VB[\PR]�a

ÛR�\Pt{^����fBTA{AVMX5��]Af5�RZ5VB[\PR]AfLP�Ú*VMwAW+f���Q�W�VBX���]Uf��RZzVM[\PR]�Wz��Ü
W	Z5TUVMWÇPt]ÓVMwUW�f���Q�W��\PAZ'���`jU��V���{^��fBWRa Þ!P�Q���[\]�V5��[\]
ÛR�\Pt{^���lVMX5��]Af5�RZ5VB[�Pt]���VMPtQ�[kZ5[\V1gim	W}�RZBwËÛR�\PR{^���^fBTA{AVBX���]Uf1Ü
�RZzVM[\PR]�Z5PtQ�Q�[\VBf���VBPRQ�[kZ'���\��g+c3[�VBwË[�VBf3ÛR�\PR{l���lVMX���]Af��tZBÜ
VM[\Pt]�Z5PtQ�Q�[\V}a
Yi[\]^Z5W�W	�RZBw�Ût��Pt{^���!VBX���]Uf��RZzVM[\PR]�[\]ÂVBwAWÆo1]iVMW'X5�RZ5VB[�Pt]

[\fÂfBS^W}Z5[Éè^W	jä��f���] ��VBPRQ�[kZ�fMW'VáP�ÚËSAXMPAZ5W	j¤TAXMWJZ;���\�\f
/³4 £ 2 © 4±: ZMwUPRfMW;]�Ú§XMPtQ�VMwUPRfMWLQ��tjiW��}eR��[\�k��{U��W�{�g�VMwUW3��P�Ü
Z'���,jA��V���{l��fMW;f	mlW	�RZBw�Ût�\PR{^����fMTA{AVBX���]Af��tZ5VM[\PR]�W5�AW	Z5TAVBW'f
VMwUW�fMTU{AfMW'V(P�Ú�VBwAPRfBW�fBVMW'SAf(VMwl��V3�RZ'Z5W;fMfMW;f3[�VBfrjU��V��Ua��L�\�
fMVBW'SAf�[\]ÂVBwAWÆfMTA{UVMX���]Af��tZ5VM[\Pt]Ç��XMW�W5�AW	Z5TUVMW	j���f���fM[\]iÜ
ÛR�\W��\P¤Z;����jA��V���{^��fBWÆVMX���]Af��tZ5VM[\Pt]�a�Þ3wiTAf}m*Z5PR] +^[kZ5VMf�Pt]
[\]iÚ§PtXMQ���VM[\PR]Æ[\]�VBwAW���PAZ'���*jA��V5��{^��fMW'f���XBW�XMW;fMPR�\etW	j�{ig
VMwUWy�\PAZ'���,jA��V���{l��fMW�Z5Pt]^Z5TAXBXMW']lZ5gÂZ5Pt]�VBXMPt�°a
Þ3wAW�fMTA{UVMX���]Af��tZ5VM[\Pt]Af����\��Z5PRQ�Q�[\V*��VBPRQ�[kZ'���\��g+c3[�VBw

VMwUWyÛt�\PR{^����VMX���]Af��tZ5VM[\Pt]�a

! F�� 

��=������BN
ç|[\ÛRTAXBW � ÛR[\eRW'f�� +^P�c�j¤[Ä��ÛRX5��Q Ú§PRX���]�W5�^��Q�SU��W�VBXM[\S
SA�k��]U]A[\]AÛ�V5��f � Ú§PRX���VBX��}etW'�*��ÛRW;]�V}a�o1]�VMwA[\f�W5�^��Q�SA�\WRm
VMwUWyVBX��}etW'�\W'X3fMSlW	Z5[Éè^W'f�[\]iÚ§PtXMQË��VM[\Pt]»��{^PtTAV�VBwAW�VMXB[�SËVBP
��VMX5�}eRW'�3��ÛtW']iV	m|c3wAPËVMXM[\W'f�VMPËQË� � W�XMW;fMW'XBeR��VM[\Pt]Af�Ú§PtX
XMPtTA]^jtÜ1VMXB[\SJSA�k��]AW�VM[kZ � W;VMf���]^j~��XBW']iV����`Z'��X}a o±Ú`]UP
��SUSAXMPtSAXM[k��VBW +^[\ÛRwiVMf�Z'��]�{^W×Ú§PRTU]^j�m�VBwAW�VBX��}eRW;����ÛtW']iV
[\f��5TUfMV!VMP�{lP�P � �3XMW;]�V5���^Z;��X!fMPLVMwAW3VBX��}eRW;��W;XÁZ;��]`jiXB[\eRWRa
o1]�VMwA[\f�èlÛRTAXBWRm*fBV���VBW'fÆ��XMW�XMW'SUXMW'fBW']iVMW	j�{ig�Z5[\X�Z5�\W'f}m

c3[\VMw�VBwAW�fBV���XBV�fMV���VMW�[\]^ji[kZ'��VBW	jË{ig��
	�a�Þ!X���]AfM[\VB[�Pt]Af

��XBW�[\]^ji[kZ'��VMW	j�{ig���XMXMP�c3f ��� �'mA��]^jË��XBW��k��{lW'�\W	j�c3[�VBw
VMwUW�Ût�\PR{^����VBX���]Uf��RZzVM[\PR]AfÆVBw^��V�Z;��TAfBW�VMwAWËVBX���]UfM[\VM[\PR]|a
Þ3wAW��\W'ÛRW']ljËÛR[\eRW;fy��Ú±TA�\�,jiW'f5Z5XM[\SAVB[\PR]�P�Ú*VMwAWÆji[Éà�W'XMW']iV
fMgiQÆ{lPR�\f���]^j�c3w^��V3VBwAW'g�Q�W	��]|a
Þ3wA[\fÆW5�^��Q�SA�\W�fMwUP�c3f�VMwUW�c�W}� � ZzPR]3+^[kZ5VBfÆÚ§PtXÆVMwAW

o1]iVMW'X5�RZ5VB[\PR]ÇSU�Ä��]A]A[\]AÛ�VBwAWËVMXB[�S|a¨çUPRX�W5�^��Q�SA�\WRm|PR]^Z5W
VMwUWÂd3]A[\VBW	j +^[\ÛRwiVÆ[\f�Z5PtXMXMW}Z5VM�\gÓ{lPiP � W}j�m3VMwl��VÆXMW;fMW'X³Ü
eR��VB[\PR]ËQÆTAfMV(XMW;Q���[\]ËSAXBW'fMW']iV�[\]�VMwUW`d3]A[\VBW	jË��[\XB��[\]AW;f
jA��V���{l��fMWLTA]iVM[\�lVMwAWLXMW'VBTAXM] +^[\ÛRwiV!�k��]^j¤f	a!o±Ú�VMwU[�f([\f*]APtV
VMwUWÒZ;��fMW )�Ú§PRX3[\]AfBV���]^Z5WRmi[ÉÚ,VBwAW +^[\ÛRwiV(ÛRW'VBf�Z'��]^ZzW'�\W	j )
VMwUW']ËVMwAWLV���f � QÆTAfBV*XMW}Z5P�eRW'X3[\]�PRX�j¤W'X�VBP`XBW'Q���[\]�Z5PR]iÜ
fM[\fBVMW']iV	a��3PtVMW�VMw^��V�VBwA[\f�Q�W}��]Af3VBw^��VLVMwAW�o1]iVMW'X5�RZ5VB[�Pt]
XMW;Q���[\]AfL[\]�W5�A[\fMVMW;]^Z5W�TU]�VB[\�Á��V���W}��fMV�c3wAW;]ÂVBwAW +^[\ÛRwiV
�k��]^j¤f	a
Ø W	� � Z5PR]3+l[ÄZzVMf*[\]�ç|[\ÛRTAXBW � ��XMWLXMW'SAXBW'fMW;]�VBW	jË��f!Ú±PR�ÉÜ

�\P�c3f � Þ3wAW�jiTAX���VM[\PR]�P�Ú*W	�tZMw�Z5Pt]3+^[kZ5VL[�f3[\]^j¤[ÄZ;��VMW}j�{ig���\[\ÛRwiVM�\gÇfBw^�Rj¤W	j�{lP}��a~Þ3wAW��k��{lW'�y��fMfBP¤Zz[Ä��VMW	jåc3[�VBw
VMwUW`{lP}��[�]lji[kZ'��VBW'f���]�W'eRW']iV�VMwl��V�fMwAPtTA�kjËPAZ'Z5TAX�jiTAX1Ü
[\]AÛ�VBwAW�fBS^��]�jiW'�\[\Q�[\VMW	j�{�g�VBwAW�{lP}��aËÞ3wAW�Wz�U��Q�SA�\W
c(W	� � Z5PR]3+l[ÄZzV3PR]�VBwAW`dp]A[\VMW	j +^[\ÛRwiV(W']AfBTAXMW'f�VBw^��V(VMwAW
XMW;fMW'XBeR��VM[\Pt]�fMV5�}gif���XMPtTA]^j�TA]iVB[��lVMwUWyVBX��}etW'�\W'Xr�tZ5VMTl���\�\g
V�� � W'f3VBwAW +^[\Ûtw�V}a
��]�W5�^��Q�SA�\WyWz�¤W}Z5TAVM[\Pt]�P�Ú�VBwA[\fyo1]iVBW'X��tZ5VM[\PR]�Q�[\Ûtw�V

{lW`��f(Ú§Pt�\��P�c3f � �3PtVMW�VBwAW�[\]iÚ§PRXBQ���VM[\PR]+Ú§XMPtQ VBwAW�VMX5�}eRÜ
W'�\W'X}a,��� � W*�(XMW;fMW'XBeR��VM[\Pt]�
�PR]���dp]A[\VMW	j +^[\ÛRwiV}a���� � W
�ÆXBW'fMW;XMeR��VB[\PR]��ªÚ±PRX���]��Lei[�f�Z'��X���VyVBwAWÆjiW'fMVB[\]^��VB[�Pt]
��[\XBS^PtXMV	a � ��VMW;X	m�ji[\f�Z5P�etW'X�VBw^��V3VBwAW`dp]A[\VMW	j +l[�ÛtwiV3cr��f
Z'��]^Z5W'�\W	j�a�O3��]^Z5W'�3VBwAW��Le�[\f�XBW'fMW;XMeR��VB[\PR]���aÂO3��]^Z5W'�
VMwUWÇd3]A[\VMW}j +^[\Ûtw�VËXBW'fMW'XBeR��VB[�Pt]�
�a Þ!XBgÙVBP�{^PiP � �
Þ Ø � +^[\Ûtw�V}m*{ATUV�ji[\f�Z5P�etW'XÆVMw^��VÆ[\VÆ[�f�Ú±TA�\�°a�ç|[\]^���\�\g�m
Q�� � W��ÆfMW}Z5PR]^j�XMW;fMW'XBeR��VM[\Pt]��GÚ±PRXy��]Ë��ei[\fyZ'��X�Ú±XMPRQ
wAPtQ�WRa|Þ*� � WLVMwAW+VMXM[\S�a*O(PtQ�Q�[·V!VMwAW+o1]�VBW'X��tZ5VM[\Pt]�a

� # %��'&(�	)��Ò&Á�+�����!� ��%�����Ö� !&
o1]�VMwU[�f�fMW}Z5VM[\PR]|m*c(W�jiW'f�ZzXM[\{^WËVBwAW�fBTASASlPRXMVÆVBwAW��\PAZ'���
jA��V���{l��fMWLQÆTAfMV�SAXMP�ei[kjiW3Ú±PRX*VBwAW���PAZ'���ÎjU��V���{^��fBW�VBP�{^W
��{U��W3VBP�S^��XMVM[kZ5[\S^��VMW3[\]���]Æo1]iVBW'X��tZ5VM[\PR]ÆWz�¤W}Z5TAVM[\Pt]�a Ø W
���\fBPÇjiW'f�ZzXM[\{^W�VMwUW�o1]iVMW'X5�RZ5VB[�Pt]ÓfMTUSAS^PtXMVËXMW�&RTU[�XBW	jÓ��V
VMwUWyÛt�\PR{^������W;eRW'��P�ÚÁVBwAW�QÆTA�\VM[kjA��V���{l��fMWta

�3F#" $&%�N ���AN��ä<>I3KLN��
o1]�VBwAW`�ËPt]AÛRXBW'��QÆTA�\VM[kjA��V���{^��fBWRm�W	�tZMwË�\PAZ'����jU��V���{^��fBW
jiW5èl]AW'f�[\VBf3P�c3] Ï £ 2 © Ð ¥§® 7�6�7 È mtc3wA[kZMwË[\f(VMwAW�[\]iVMW'X³Ú°�RZ5W
VMwl��V(VMwAW�QÆTA�\VM[kjA��V���{^��fBWrZ'��]�TAfBW�VMPÆ�RZ'Z5W;fMf�VBwAW�[\]iÚ§PRX³Ü
Q���VM[\PR]Ë[\]�VMwAWÆ�\PAZ'���*jA��V���{^��fBWRa./*�RZBw�fMVBW'S�[\f���SUXMP�Ü
Z5W	j¤TAXMW�VMw^��VÒZ;��]�{^W�W5�AW	Z5TAVBW	j�Pt]Â[\VBfy�\PAZ'���ÁjU��V���{^��fBW
{ig�VBwAW�QÆTA�\VM[kjA��V���{^��fBWRa,_L[Éà�W'XMW']iVLfMVMW;SAf�Z'��]Ë{lW`Z5PRQ×Ü
SlPRfMW}j�VMPtÛRW'VBwAW'X�[\]�VBP��ËfM[\]AÛt��WÆ�\PAZ'����jA��V5��{^��fMW�VMX���]Af1Ü
�RZzVM[\PR]�aËÞ3wUWÇâM{lW'Ût[�]Uã^mLâ�Z5PtQ�Q�[\VBã^m^��]^j~â���{^PtXMVBã�PRSiÜ
W'X5��VM[\Pt]Af�PR]�VMwUWÆ��PAZ'����jA��V���{l��fMW���XMWÆ[\]ieRP � W	jËWz�¤SU��[kZBÜ
[\VM�\gÆ��]^jÆ��XMWyj¤[�fBVM[\]^Z5V�Ú§XBPRQÝVMwAWLfMVBW'S�[\]ieRPAZ'��VM[\PR]Af�VMw^��V
&tTAW'XBg���]lj�+�PtX3TASÎjU��VMW�VBwAW��\PAZ'����jA��V���{^��fBWRa
ç|[�ÛtTAXMWL�ÆfMwAP�c3f��+�\PAZ'����jA��V���{^��fBWÒ��]^j�[\VMf3YiVMW'S � [ÉÜ

{AX5��XMgia �pPRVBW�VMwl��V�W	�RZBw�fMVBW'SÇ[\]ÇVBwAW�Y¤VMW'S � [\{AX���XMg
[\fÇW5�ASA�\[kZ5[\VM�\gGS^��[\XMW}jÝc3[\VMwÝ[\VMfÙZzPRQ�SlW']Af5��VB[�]UÛªfMVMW;S�m
Ú§PtXÂW	��fMgÝZ5PRXBXMW'�k��VB[\PR]ßj¤TAXM[\]AÛ~{^�RZ � VMX5�RZ � [\]AÛ^a Yi[\]^Z5W
VMwUW�fMVBW'S � ]AP�c3f�W5�^�RZ5VB�\gÙc3wl��VÆ[\f�XBTA]ÓPR]�VBwAWÂ�\PAZ'���
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ç|[\ÛRTAXBW�� � Þ3wUW�fBVMW'S���[\{AX5��XBg�[�]iVBW'X1Ú°�tZ5WË{^W;V1c�W'W;]ÓVMwAW�\PAZ'����jA��V���{^��fBWÒ��]^j�VMwAW�QÆTA�\VB[ÄjU��V���{^��fBWRa

jA��V���{l��fMWtm^[\V����\fMP�Z'��]ÂjiW'XB[\eRWÆ��]^jË�\PtÛÆc3w^��V3[\VMf�Z5PRQ×Ü
SlW']Af���VM[\]AÛ�fBVMW'SÇZ;���\�*��]^j���XBÛRTAQ�W']iVMf���XBWRaÆÞ3wAWÆZ5PRQ×Ü
SlW']Af���VM[\]AÛ�VMX���]Af��tZ5VM[\Pt]ÂQË�}g����\fMP���PtÛÆPRVBwAW'X�[\]iÚ§PRXBQ��¿Ü
VM[\Pt]�VMPË{lWÆTAfMW	j�{igËVMwUW�Z5PRQ�S^W']Uf���VB[\]AÛ�fBVMW'S � Ú±PRX�[\]iÜfMV5��]^ZzWRml[·Ú!VMwAW+PRXM[\Ût[�]l����fMVBW'S�X5��[\fMW	j�W'etW'XMgtPR]AW 4 fLf����Ä��XMg
{igªv	q � m(VBwAW�[\]iÚ§PtXMQ���VM[\PR]��\PtÛRÛRW}jÇQË�}g�[\]^Z5�\T^jiW�Wz��Ü
�RZzVM�\g�c3wAPtfMW�f5���k��XBg�c3��f�X5��[\fMW	j�m,��]^j�{ig�wAP�cÝQÆT^ZBw�a
_LTAXM[\]AÛ�VBwAWÇfBVMW'SGW5�AW	Z5TAVB[�Pt]�m�VBwA[\f�[\]iÚ§PtXMQ���VM[\PR]ÓZ'��]
W	��fM[\�\g`{lW�jiW'XB[�etW	jÆc3[\VBwÆVMwAWLwAW'�\SÆP�Ú�fMPtQ�W3fMTUSASA�\W'Q�W;]iÜ
V�����&tTAW'XB[\W'f�VBP�VMwUW��\P¤Z;����jA��V���{l��fMW �§c3[\VMwA[\]ËVMwUW�W5�A[\fMV1Ü
[\]AÛ��\PAZ'����jA��V5��{^��fMW�VMX5��]Af5�RZ5VB[�Pt],�'a���[\etW']ÂVBwAWÆ�\PRÛtÛRW	j
[\]iÚ§PtXMQ���VM[\PR]ËZ5PR]lZ5W'XM]U[�]UÛ�VMwAW�ZzPRQ�SlW']Af5��VB[�]UÛ�fBVMW'SUf	m!�
ÛR�\Pt{^���*VBX���]Af��tZ5VM[\PR]�[\f�fBW'Q���]iVM[kZ'���\�\g�TA]ljiPR]AWÆ{ig�W5�AW5Ü
Z5TAVB[\]AÛË[�VBfyZ5PtQ�SlW']Af5��VM[\]AÛ�fMVBW'SAf�[\]�VBwAW`[\]ieRW;XMfMW�PRX5jiW'X
P�Ú!VMwAW+PRXM[\Ût[�]l���lfMVMW;S�W5�AW	Z5TAVB[\PR]�a �
Þ3wAW�fBVMW'SÇ��SASAXMPi�RZBwÂji[Éà�W'XMfLÚ§XBPRQEVBwAW�V1c(P�W5�A[\fMVB[�]UÛ

��SUSAXMPi�RZBwAW'f�Ú§PtX`[\]iVMW;ÛRX���VM[\]AÛ��\PAZ'����jA��V5��{^��fMW'f}m*c3wA[kZBw
��XBW�VBwAW�XMW'fBVMXM[kZ5VBW	j���]^jÆVBwAW�TA]UXMW'fBVMXM[kZ5VBW	j���SASAXBP��tZMwUW'f	a
ç|[\ÛRTAXBW � fMTAQ�Q���XB[\�'W'f�VBwAW'fBWÇji[ÉàÎW'XBW']^Z5W;f	aEÞ3wAW�TA]iÜ
XMW;fMVMXB[kZ5VMW	j~Q�PAjiW'���§WRa Û^a1�¼s�� �����\�\P�c3fÆÛR�\PR{l���(VMX���]Af��tZBÜ
VM[\Pt]Af3[\]�VMwAW+QÆTA�\VM[kjA��V5��{^��fMWLVMPÆXMTU]Â��XB{A[\VMX���XMgËfMW;VMf�P�Ú
&tTAW'XB[�W;f���]^j×TASÎjU��VMW;f3[�]�VMwAWL�\P¤Z;����jA��V���{l��fMW;f	a!Þ3wAW'XBW5Ü
Ú§PtXMWRm|ÛR�\PR{l����VBX���]Af��tZ5VM[\PR]Uf�QÆTAfMV�[\]^Z5�\T^j¤W»Z5PAjiWÆ[\]�VMwAW
eR��XB[\PRTAfÆ�\PAZ'����jA��V5��{^��fMW'f�4�_�� � f}aªÞ3wAW�fBVMW'S~Q�PAjiW;�
ji[Éà�W'XMfLÚ§XBPRQäVMwAW�TA]AXBW'fMVBXM[kZ5VMW}j�Q�PAjiW'�|[�]�VMw^��V�[\V�Pt]A�\g
���\�\P�c3f,�tZ'Z5W'fBf*VMP�VBwAW��\PAZ'���¤jU��V���{^��fBW'f!VMwAXBPRTAÛtw`VBwAW�jiW5Ü
è^]AW}j�fMVBW'SAf	a�Þ3wA[\f�XMW'fBVMXB[ÄZzVM[\PR]�SAXMP�ei[kjiW'f!�3TA]U[·Ú±PRXMQ~c3�}g
P�Ú��tZ'Z5W'fBfM[\]AÛ�VBwAW�[\]iÚ§PtXMQ���VM[\PR]Æ[\]�VBwAW�QÆTA�\VB[ÄjU��V���{^��fBWRm
[\]^jiW'SlW']^j¤W']iV`P�Úp��]�g���PAZ'����jA��V���{l��fMW 4 f�_y� � a�o1V`���\fMP
Ú§XBW'W'f(VMwAW3QÆTA�\VB[ÄjU��V���{^��fBW*TAfBW'X!Ú§XBPRQ�wl�}e�[\]AÛ�VBPyfBS^W}Z5[ÉÚ§g
Z5PtQ�SlW']Af���VM[\]AÛ�fMTU{AVMX5��]Af5�RZ5VB[�Pt]AfÇ��]lj~W']AfMTUXM[\]AÛ~VMw^��V
VMwUW'g���XMW`Z5PtXMXBW	Z5V	a
Þ3wAW3XMW;fMVMXB[kZ5VMW	j���SASUXMP��tZBw��§WRa Û^a\m��\vtv('Av � �|fBV���VBW'f(VMw^��V

W	�tZMw+VM[\Q�W*�(QÆTA�\VM[kjA��V���{^��fBW,��SUSA�\[ÄZ;��VM[\Pt]y�RZ;Z5W'fMfBW'f��p��P�Ü
Z'���,jA��V���{l��fMWtmA[\V3XMTA]Ufy�ÆZ5PtQ�SA�\W'VBWRmiSAXMW}jiW5è^]AW}j�VMX���]Af1Ü
�  Rï}ð*÷tö�õMòzì#"·í � í1ö5ö � 
�� � $

Restricted Unrestricted Step

yes no yes

no yes yes

yes no yes

Local Databases
Encapsulated?

Global Transactions
Span Multiple
Local Databases?

Can Automate
Compensation?

ç|[\ÛRTAXBW � � O(PtQ�S^��XM[\fMPt]�P�Ú�ji[ÉàÎW'XBW']iV��\PAZ'����jU��V���{^��fBW�RZ;Z5W'fMf���SASAXMPi�RZBwAW'f}a

�RZzVM[\PR]�Pt]ÂVBw^��V��\PAZ'���*jA��V���{^��fBWRa�Þ3wAW�fMVBW'SÇ��SUSAXMPi�RZBw
ji[Éà�W'XMf×Ú§XMPtQ VBwAW�XMW;fMVMXB[kZ5VMW	jª��SASAXBP��RZBwÓ[\]�VMwl��VÆW	�tZMw
fMVBW'S�[\f`]APtV`[\VBfMW'�ÉÚÒ��fMW;S^��X5��VMW���PAZ'���rjU��V���{^��fBWËVMX���]Af1Ü
�RZzVM[\PR]�a�nL��VMwUW'X	m(ji[ÉàÎW'XBW']iVÆfMVBW'SAfÆPR]áVMwAWËf5��Q�WÆ�\PAZ'���
jA��V���{l��fMW�Z'��]G{^W�Z5PRQ�S^PtfMW	j [\]�VBPJ��fB[�]UÛR�\WÙ��VMPRQ�[kZ
ÛR�\Pt{^���*fBTA{AVBX���]Uf��RZzVM[\PR]�a����\Pt{^���*fBTA{AVBX���]Uf��RZzVM[\PR]AfÆPt]
ji[Éà�W'XMW']iV(�\P¤Z;����jA��V5��{^��fMW'f3Z'��]Æ{lW�ÛtXMPtTAS^W}jÆ[\]iVMP���fM[\]iÜ
ÛR�\W*��VBPRQ�[ÄZ�ÛR�\PR{l����VMX5��]Af5�RZ5VB[\PR]�a|Þ3wiTAf	m}VMwUW*fMVBW'S�Q�PAjiW;�
[\f3Q�PtXMW�+lW5�A[�{U��WLVMw^��]ËVMwAW�XBW'fMVBXM[kZ5VBW	j�Q�PAjiW'�1a

� � ' � ��W5�AVBW']^j�VBwAWÆXMW;fMVMXB[kZ5VMW	j���SASAXMPi�RZBw�fMPtQ�W'c3wl��V
{ig����\�\P�c3[\]AÛ�VMwAW�fMVBW'SAfLVMwAW'Q�fMW'�\etW'f�VBPÆ{^W�]AW;fMVMW}j�m^��]^j
{ig¨���\��P�c3[\]AÛ�VMwAW;[�X�W5�AW	Z5TUVM[\PR]áVMP�{lW�jiW}Z5PRTASU��W}j�Ú±XMPRQ
VMwUW�ÛR�\PR{l���3VMX5��]Af5�RZ5VB[\PR]�W5�AW	Z5TAVB[\PR]�a~Þ3wA[\fÆW5�AVMW;]AfM[\PR]
���\�\P�c3f|Ú§PRX!Q�PRXMW�+lW5�A[�{U[��\[\V1gim'{ATAV(VMwUW'[\X���SASUXMP��tZBwÆ[�f�PRX1Ü
VMwUPRÛRPt]^����VBP`VBwAW�fBVMW'SÂ��SASAXBP��RZBw�a
�3F ! /Ó�MI�0L=!�`=!C�K	��I )�=!�
��N��(N��M�
Þ3wAW3QÆTA�\VB[ÄjU��V���{^��fBW*SAXBP�e�[kjiW;f*fMW'etW'X����AÚ±TA]^Z5VB[�Pt]Af*��V*[\VBf
ÛR�\Pt{^������]lj~��PAZ'�����\W'eRW;��f�VMP�fMTASUS^PtXMV�VMwAW�W5�AW	ZzTAVM[\PR]
P�Ú +^Wz�¤[\{A�\W�V���f � f	aG�3V�VBwAWÂÛt�\PR{^���3��W;eRW'�1m3VBwAW�QÆTA�\VM[ÉÜ
jA��V���{l��fMW�fMVBPRXBW'f�W	�RZBw�o1]�VBW'X��tZ5VM[\Pt]¨jiWzè^]A[\VM[\PR]���]^jË[\VBf
W5�AW	Z5TUVM[\PR]�fMV5��VBWRa���f�VMwAWËo1]iVMW'X5�RZ5VB[\PR]ÇWz�¤W}Z5TAVMW;f	m(VMwAW
QÆTA�\VM[kjA��V���{^��fBW�TAfBW'f�VMwU[�f�fBVMPRXBW	j�fMSlW	Z5[ÉèÎZ'��VM[\PR]�VMP�jiW5Ü
VMW;XMQ�[\]AWÆc3wl��V`����VBW'XM]l��VM[\etW`VBP�VMXBg�]AW5�AV	aËÞ3wAW�ÛR�\PR{l���
�\W'eRW;�Á���\fMPÆfMVBPRXBW'f�[\]iÚ§PtXMQ���VM[\PR]ÆPt]�c3wA[kZBwÂ���\VBW'XM]^��VM[\eRW;f
c(W'XMW3VBXM[\W	j���]^jÒÚ°��[\�\W	j�m}c3wA[kZBwÆ���\VMW'XB]^��VB[\eRW'f*fBT^Z'Z5W;W	jiW	j�m
��]lj�c3wA[kZMwÇ���\VMW'XB]^��VB[�etW'f�c�W'XBW�]AW;eRW'X�VMXB[�W}j�a�o±Ú�{^�tZ � Ü
VMX5�RZ � [\]AÛ�[�f�XMW�&tTA[\XMW}j�mR[\V�j¤W'VMW'XBQ�[\]AW'f!c3wA[kZBwÆ]AW'cÓ����VBW'X1Ü
]^��VM[\eRW'f�VBP�XBW'VMXBg�m�PR]^Z5W�VMwUWÆ[�]ieR����[kj×c�PtX � [\f�Z5PRQ�S^W;]iÜ
f���VMW	j�Ú§PRX}a
Þ3wAWÓÛt��Pt{^�����\W'eRW'������fBPªSAXMP�ei[kjiW'fÓ�Gji[\XMW	Z5VBPRXBg P�Ú

VMwUW�ji[Éà�W'XMW']iVÆfBVMW'SAf��}eR��[\�Ä��{A�\W`Pt]ÇVBwAW�ji[Éà�W'XMW;]�VÆ�\PAZ'���
jA��V���{l��fMW;f	mR��]^jLVMwAW���XMÛtTAQ�W']iVBf�VMP�VBwAW*fBVMW'S`Z;���\�\f	a|Þ3wAW
QÆTA�\VM[kjA��V���{^��fBW�TAfBW'X�Z'��]��RZ'ZzW'fMf�VMwU[�f�ji[\XBW	Z5VMPtXMgËc3wA[\�\W
jiW5èl]A[\]AÛy��]yo1]iVBW'X��tZ5VM[\PR]|a!�3V�VMwAW(ÛR�\PR{l�����\W'eRW;��VBwAW*QÆTA�ÉÜ
VM[kjA��V���{^��fBW����\fBP�f�ZBwAW	j¤TA�\W'f���]^j W5�AW	Z5TAVBW'f�VBwAWËÛR�\PR{l���
VMX5��]Af5�RZ5VB[\PR]Af}miW']AfMTUXM[\]AÛ�VMw^��V�W	�tZBw�Ût�\PR{^���AVMX5��]Af5�RZ5VB[�Pt]
[\f���VBPRQ�[kZ���]^jáVMwl��V�VBwAW�o1]iVMW;X��RZzVM[\PR]AfË��XBW�W5�AW	Z5TAVBW	j
Z5PtXMXMW}Z5VM�\gia
Þ3wAW�QÆTA�\VM[kjA��V���{^��fBW�w^��f����\P¤Z;�����\W'etW'��W5�AVMW;]AfM[\PR]

Z'�����\W	j���] 1 µ 2 ¢i£ Ú§PtX�W	�RZBwá��PAZ'���rjU��V���{^��fBWRa�o1V`[\f�XBW5Ü
fMSlPR]UfM[\{A�\W�Ú§PRX�XMW'SUXMW'fBW']iVM[\]AÛ�VMwAWËÛt��Pt{^���(VMX5��]Af5�RZ5VB[\PR]Af
VMPÆ[\VBf3��PAZ'���ÎjU��V���{^��fBWRa*Þ3wU[�f3[\]^Zz��TljiW'f3W5�AW	Z5TUVM[\]AÛÆW	�tZMw
ÛR�\Pt{^���|VMX���]Af��tZ5VM[\Pt]54 f�fMVBW'SAf�[\]�VMwAW��\P¤Z;���*jA��V5��{^��fMW���f
�ËfB[�]UÛR�\WÆ�\P¤Z;���(VMX���]Af��tZ5VM[\Pt]�m!�\PRÛRÛt[\]AÛ�[\]iÚ§PtXMQË��VM[\Pt]�XBW5Ü
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ç�[\ÛtTAXMW�� � YigifMVBW'QEQ�PAjiTU��W;f�[\]���PR]AÛtXMW'�1a

&tTA[\XMW	j¨Ú§PRXÆZ5PtQ�SlW']Af���VM[\PR]|m*��]^j V�� � [\]AÛ�VBwAW�SU�Ä�tZ5WËP�Ú
VMwUW`�\PAZ'���*jA��V���{^��fBW`[\]Â��]�g�ÛR�\PR{^���,��ÛRXMW;W'Q�W']iVLSAXMPtVMP�Ü
Z5Pt��fLfMT^ZBwÇ��f�V1c(P�Ü1SAw^��fBW»ZzPRQ�Q�[\V	a*Þ3wUW»YiVBW'S � [\{AX���XMg
XMW;fM[kjiW'f([\]`VBwAW��LÛRW']iV	mtc3[\VMw�[\VMf*fBVMW'SAf3��]lj`Z5PtQ�SlW']Af5��V1Ü
[\]AÛ�fMVMW;SAf	a
b W}Z'��TAfBW�VBwAW�o1]iVMW;X��RZzVM[\PR]ÆQ�P¤j¤W'�ifMTASASlPRXBVMf3��]APtVM[\PR]

P�Ú�{l�RZ � VMX��tZ � [\]AÛ�VMw^��V`XBW�&tTA[\XMW'fÆ]APtVM[kZ5[\]AÛËc3wAW']�Z5PRQ×Ü
Q�[\VBVMW	j�W5à�W	Z5VMf���XBW�P�eRW'XBc3XM[\VMVBW']�m+VMwAW��\PAZ'���+��W;eRW'��P�Ú
VMwUW`QÆTA�\VB[ÄjU��V���{^��fBWy����fBPÆfMTASUS^PtXMVMf���] 1 8 £1¥k¸ 6 £³¦ 7 VMw^��V
Q�Pt]A[\VMPtXMf3VMwUW`fBV���VBWÆP�Ú�VBwAW���PAZ'���*jA��V5��{^��fMW�W5�ASA�\[ÄZz[�VB�\g
TAfB[�]UÛ &tTAW'XM[\W'f}a!Þ3wAW���Z5VM[\eR��VMPRX�[�f�]APRVB[·èlW	j�P�Ú���]igÆZ5PR]iÜ
ji[\VM[\Pt]Af`VBw^��VÆQÆTUfMV�{^WËQ���[\]�V5��[\]AW	j�[\]áVMwAWÂjU��V���{^��fBW
��]lj�SlPR�\�\f�fMSlW	Z5[ÉèÎZËjA��V��Ë[\VMW;Q�f�Ú§PtX`ZBw^��]UÛRW'fÆVBw^��V�[\]iÜ
eR���\[kjA��VMW*VBwAPRfBWyZ5Pt]^ji[\VM[\PR]Uf	a|Þ3wA[\f,SlPR�\�\[\]AÛyZ;��]Æ{lWyjiPt]AW
SlW'XM[\PAji[kZ'���\�\gim*���\VMwAPtTAÛRwáVMwAW;XMWÂ��XMW����\fMP�Q�PtXMW�[�]iVBW'�\��[ÉÜ
ÛRW;]�VLf�ZBwAW'Q�W'f�VBw^��VLQ�[\]A[\QÆ[·�;W�VMwUW`��Q�PRTA]iV(P�Ú*S^Pt�\��[\]AÛ
&tTAW'XB[�W;f�ÛRW;]AW'X���VMW	j�{�g�VMwAW���Z5VM[\eR��VBPRX}a
b PtVMw�VMwUW*��ÛtW']iV,��]lj�VMwAW��yZ5VB[�eR��VMPtX�SAXMPtS^W'XB�\gyXBW'fM[kjiW

PR]ËVBwAW���PAZ'����jA��V5��{^��fMW(4 f�Z5PtQ�SATUVMW'X}a!o1V3[�f(VMwUW'fMW�Q�PAjtÜ
TA�\W'f!VMwl��V,���\��P�c�VMwAW3ji[ÉàÎW;XMW']iV	mi��TUVMPR]UPRQ�PtTAf�jA��V5��{^��fMW'f
VMPÆ[\]iVMW;XMPRSlW'X5��VMWta
��]ËP�eRW;XMei[\W'cJP�Ú,VBwAW�Q�PAjiTU��W;f�[\]ËVMwAW��ËPR]AÛtXMW'�|fMgif1Ü

VMW;Q [\f3fMwUP�c3]�[\]Ëç�[\ÛtTAXMW��Aa
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