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4. Generate distributed execution plan
3. Identify sub-trees executable by wrappers
2. Transform the query into logical operator tree
1. Reformulate the query on local schema 5. Execute composition
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j �%w �*` u jRp wlu p u `�`� 

É } `®� uxwN{ k<��`:hUj ��� � w hxh |~¡�� `op u `
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j �0w �*` u jRp wlu p u `�`:h$p \ jzp {n|�� ` u�¡ r�p \ `�� � jl��` wl� p \ ` K�= >�< + E w �5` u jzp w�u$|�} p \ `¬p u `
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�	��ü
���



�'°�³�� ²����oº�² µ��	�U²Á¹�
�¸x°=¼<³���
�²´°�¹�²���
B¸i³x¼�¼�°�¸�������
�µ8²´¶��*³��À² µ�� �

F���=*EGI > A�A 2 = ;�: N ;"2/2 2 > =�=!K�F�� > ;�@ @!= >�� I�� A	� + D�;"2�
�@B= > ;*E A�> E > =�=JI���=*E D�;�@B; > + 2 + E + =!K N��
A @�
�E > =�=�� E A @�
�@!= > ;*E A*> F N��+�� F A @�� D�� + 2 @*> =�:�
�
�� N���� < =�K�E >B=�; K�D�;�: ;�: @ <3=�K�E >!= + : D�;�@!; > + 2 + E + =!K

> =�E = > : F�FH:!= � ��=*EJFH:!= � � =?>�< + EJF � I A @ N�N�N I � ;/2BK�= N��
="2BK�=

>�
 � ;/2BK�= �
��
�� �
��A�> =�;!D�� F + � A @ � D�� + 2 @ > =�:MF N�N

F!��=*E [ I��!;!K"� = >�< + E N 
 ;"2/2�2 > =�=!K F � I + I D�;�@!; > + 2 + E + =!K N��
�#
�� , F!��=*E [ I$�!;!K"� = >�< + E N%�
>�
 > , �!;BK"� =?>�< + E �

& =BK�=Z2�E'� =*E�
 D >BA K�K�( >BA @ =�D�EGF$� =*E*)BI��+��� I,��=*E�-JI A @ N%�
+�� F<> N

> =�E = > : F & =!K�=Z2�E.��=*EMI E > =!= N%�
="2�K�= +�� F A @ � D�;�@!; > + 2 + E + =!K N

& =BK�=Z2�E'� =*E�
 & =!K�=Z2�E'��=*E , :!= � � =?>�< + EGF � I A @ N��
> =�E = > : F & =!K�=Z2�E.��=*EMI � ;"2BK�= N��

="2�K�= ����A @ + K4: A E + : D�;�@B; > + 2 + E + =!K
> =�E = > : F & =!K�=Z2�E.��=*EMI E > =!= N%�

/

+ | �lk u `��nÌ�½ � � wlux| p \ a ��wlu `�m \ jzk<h�p |�ª `�p u `
`���` } ` u jzp |�wl}

[]\ ` � k } �(p |~w�} ;"2/2�2 > =�=!K | ab� � `�ab` } p�h]p \ `¬¥ u h�p�hsp u jzpi`���r�j }5{�\ j�h$p \ ` ��w��~��w � |�} ��h | � } jzpik u `lÌ
;"2/2�2 > =�=!K Ì \ ! H I KEL#M " � �8	 �
	��

�������0.132�4 K [65 � �� �È ` ¡ ` ��| ` ª `�p \ jzpqp \ `­j � � w�ui| p \ a | h ¡*w p \ h w k }<{ j }5{ � w ab� � `�px`U� | p \
u `
hi�5`:�(p�p w p \ `¬p u j } h ��w�u a�jRp |~w�} ( ¤Np \ jRp | h ! � < � ;/2/2�2 > = =!K ! � " "�7 ! �98� � < "( 
[]\ ` � k } �(p |~w�} <�;BA82 > =�= | ab� � `�ab` } p�h]p \ `�h�`:� wl}5{ h�p u jRpx`��lr®j }<{®\ jlh$p \ ` ��wl����w � |~} � { `�¥ }�| p |�wl} Ì

<�;BA82 > =�= Ì \ ! HJI KEL#M "�� \ ! HJI K]L6M�,�:<;>=@?BA 8 "( 
È ` ¡ ` �~| ` ª `�p \ jzp�p \ `�j � � wlux| p \ a | h�h w k }<{ � | p \Bu `
hi�*`
�(p�p w p \ `¬p u j } h ��w�u a�jzp |�wl} ( ¤Np \ jzp | h

! � <�C <�; A82 > =�= ! � " "�� ! � 8� � < "

4��/� D$EGF�2@9�6�<3$%� �1<#!3�"�IH ��?��7!32 <3$ =�?
JLKNM%KPO � %PQ Ô ��R´�<S�� ;"2/2 2 > =�=!K
[]\ `oj � � wlux| p \ a ��wlu � uiwn{ k<� |~} ��j �~� � w hih |~¡<� `b`�mn`:��knp�j ¡�� `'p u `�`
h¬�*` ui��wlu a�h wl} `b�<j�hih
 �½ ��� p u `�`:h�j u ` ¡ ` |~} �O� wl} h�p u k<��pi` {
{ r } jla | �
j ��� r jRp�p \ `�hijlab`bp | a'`�  []\ `oj � � wlux| p \ a � uiw ��`�` { h ¡5w p�p w a ¢ k��Íj }<{ � w�} h | h�pxh wl� ps� w h�`:«Zk�` } ��`
h
¤_p \ ` |�}�| p | j �

 ��° 
 6 h�`:«�k<` } ��` ��wl����w �¾` {�¡ r�j 
x¶�¼�� h�`:«�k<` } ��` ! hi`�` + | ��k u `b� "�   ¾jl� \ hi`
«Zk�` } ��` | h��5` u���w�u ab` {�|~} j } k�a ¡ ` u�wl� hspx`��<h
 
 ¾jl� \ hspx`�� wl� p \ `�� \ `
���'h�`:«�k<` } ��`q� w�uiu `
hi� w�}<{ hGp w `�m�jza |�}�|�} �Uj }�w �5` u jzp w�u p w hi`�` |~�_| p$��j }�¡ `q`�mn`
��knpi` {�¡ rUp \ `qh w k u ��`
w�u�}�w p:   ¾jl� \ h�pi`�� wl� p \ `U� w �Nr®hi`
«Zk�` } ��`�� wluxu `:h�� wl}<{ h$p w � w �Nr |�} �bp \ `U��k uiu ` } p w �*` u jRp wlu�|�} p w p \ ` w knpx��knp�p u `
`l  []\ `
j � � wlux| p \ a w �*` u jRpx`
h |~} p \ `�� \ `:���Oh�`:«Zk�` } ��` |~� j ���Gw �5` u jzp w�u h�� w�} h |Á{ ` u ` { h w®� j u �
j } ¡ `b`�mn`:��knpx` {Î¡ rOjBh w k u ��`�  []\ `
hi� | p�� \ p w � w �Nr�hi`
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Input tree.
All operators can
be executed on the
source

(1)                   (2)                      (3)                    (4)                     (5)

+ | �lk u ` � Ìv¨ w � | ��j �*w �5` u jzp w�u p u `
`
h ! c�" ¢ ! )#"$j u `�p \ ` u `
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Input tree. Operator
can not be executed on
the source

(1)                          (2)
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`U� uxwn{ k<��` {�¡ r�j {�{n|�} � K�=?>�< + E p w p \ `­hik ¡ p u `
` wz�
p \ ` |�} ��k�p ��w � | �
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