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Ì�i t mdn t |FÃ¼|�â�vmdn¡j�mxn�z t i��vg3h�iyj�i	j�mxn3n�oi~i1r�i1r&z�r%z�ml�Hïéoi�udw t i~�lw{r&z
i	j�i~g3�¹| s3s ��ml��¢3i1r'ÃÎmdn�j�|Y��7i~nlz�| t i1r s mdg3�é�vmxn�r&z
��g3wL��i�jli1r'r%�3r%zq�i~�Ni1rfh�|drloi1r$r%g3�$g3nk�7mlj`�i t i��¡g t z
w{j�wL�ki~n�r&wLmdn3n�i t a~� � | s �

s �
ml�>¢3i%µ*��� º � »èµ�g t z
w{j�wL�7i~n�r%w�mxn�| t ��� º � ¾ » s |1�!i~�li~� s3t i�ðF� s iq��w�mxn\��r�r%h�|dr%i7��� º �Ì�i~�
£�i~�¡ÆñðF� s Ë ¾ wL� s3t oiq�5i~n�z
i t iN�vg3h�i7jli7j�mxn3npoi~iYr�j�|}n�r�g3n�z�|1h t iY|}g��5g t z�wÅ�%j�wL�5iqn�r&wLmdn3n3i t»À�¡g t z�wÏ�4j�wL�5i~n�r&w�mxn�| t |1����|~� ¾ a��$|1�!��mdnlz���i�u t�� | s3s ��ml��¢3i�½F��� º �#»�½�i t |}z�wLmdn�| t ��� º � ¾ » s |}�i~�li~� s3t i�u~Í�n�ÃÎmx���7wL��½�i1jSò���w���ï7óê|}�
i~¢3mxg�r&i¹Æûe�mx��ÉQÊqh�Ë ¾ g3z�w t w{r%i�g3n7Ì 6 ò�Âð��i t |}z
w�mxn3n3i tls mdg3�¥¦oiq��i~��i~zyr&z
ml��ï�iq� t i��vg3h�i�j�ikjlmdn3npoiqi1rva�ìFn�i.��md� s |1��|1w{r&mxn\jéoiqz�|}w t�t oi~i!jli1r s ��mlj�g3wLz�r!��� º �
s i~g3z �i~z
��i�z��
mdg3£éoi~i�j3|1n�r.Æ ��eéÉ�·dË�a
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��i1r�r&��r&zq�i~�7i¦j�i�z%� s iCµ*��� º �,r&z�ml�Hï�i~nlz t i1rfj�mxn3npoi~iYr�j3|}n�r�g3nkÌ 6 ò�Â��5g t z�wÅ�%jlw��¡i~n�r&wLmdn3n�i tr&mxg�r t |7ÃÎmd�
�7i7j � g3n�z�|}h t i1|}gê�5g t z�wÅ�%j�wL�5iqn�r&wLmdn3n3i t »Î�5g t z�wÅ�%j�wL�5i�n�r%w�mdn�| t |1����|~� ¾ a$e�¢�|x�Qg3ij�wL�7i~n�r%w�mdn j�i,�vi�z�|}h t i1|1gUi1r%z¡|dr�r%ml�vwqoiqiB�|\g3n3i\jlw��7i~n�r&w�mxnBj�g¤�vg3h�iê»À£�mdwL���'w�¥xg3��i,_la�� ¾ aÌ�i~g t i1r t iYr�£x| t i~g3��réj�i�j�mxn3npoi~iYr��vmx����iYr s mdn�j�|}nlz	|}g3�Nj�mdn�n�oi~i1r�j�iy��¢�|d��g3i��vi t�t g t i�r%mdnlz	r&z
m}��Hïéoi~iYrva�e�i1r�r%�3r%z~�i~�7iYr$j�i~��|1n�j�i~nlz�g3n s ��oiv�%�q| t ��g t j�i	z�mxg3z�i1r t i1r¦|}¥d��oi~¥�|1z�wLmdn�r s m�r
r&wLh t i1r�al�¸n�vmxn�rloi1��g3i~n��vi�u�w t r�r&mxn�z s�t g�r s iq�&ÃÎmd�
��|}nlz�ré�Qg�i t i1rér&��r&zq�i~�7i1r$z���|dj�wLz�wLmdn3n3i t rvu���|1w{réj�wÏÄ �vw t i1r�|k�7i~z�z
��i¹�|���mdg3�	i~z��|k¥¦oi~�
i~��Æ ¬�ÌlÉdÉ1Ë�a
��i1r	r&��r&zq�iq�7i1rRµ*��� º �¤| s3s |}��|1w{r
r&i~nlz!��md�7�7i	g3n3i�r%m t g�z�w�mxn\|x�~�vi s z�|}h t i s mxg3� t i�r&z
m}��Hïd|1¥di�i~z t�� |1n�| t �3r%i�j � g3n�i~n�z
��i s¦�mdz t mx��r
�Qg3i t |���g�|}nlz�wLz3oi$i1r%z�wL�ðoi~i�j�i1r�jlmdn3npoiqi1r�j � g�n�iqn�z
��i s$�mxzn3i�jéoi s |dr
r&i s |dr.��g3i t �Qg�i1r!¥dw�¥�|}ml�vz
i~z�r.iqz t md��r���g3i t i¡�7mlj`�i t ik�¡g t z
w{j�wL�5i�n�r&wLmdn3n�i t oiq£�m t g�i

s i~gêÆ 6 e º \ b~Ë�a3µ\|1w{r�u t mx��r
�Qg3i t i1r�j�mxn3npoi~iYr�r&mdnlz,oi s |}��r&i1r�u��vi1rér&��r&zq�iq�7i1r�r%mdnlz	�vmdn�r&md�N��|Y�z�iqg3��r�j � i1r s |x�vi ÆûeéÂ!É�Ê1Ë�iqz.jli1r!z�i1��¢3n3w��Qg3iYr!j�iN�vmd� s ��i1r
r&w�mxn�j�mdwL£�i~nlz �i~z��
i5g�z�w t w{rloi~i1rva���i1r
s �
mlj�g3w�z�r5jli+ðF� s iq��w�mxn¤��r
r&h�|xr&i\��� º � Ì�i~�
£�i~�NÆ¶ðF� s Ë�mdnlzk|djlm s z�oi\�vi~z
z�i7z
i1��¢3n3w{��g3iNj�ir&z
ml��ïx|1¥di�a
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��i1r�r&��r&zq�iq�7i1rfjli�z%� s ié½F��� º �^g�z�w t w{r%i~n�z`g3n5Ì 6 ò�ÂB��i t |}z
w�mdn�n3i tds mxg3��r&z
ml��ï�iq� t i1r�j�mxn��npoi~iYr�j�i t¼� i~nlz��
i s$�mxz~a�Í t r$�
i s ��oiYr&i~nlz�i~nlz�g3n3i!wLn�z
i~�&Ã¼|x�vi	�5g t z�w�j�w��ki~n�r&w�mxn3n3i tLt i s mdg3� t i�Ì 6 ò�Â��i t |}z
w�mxn3n3i t a¿��i.�Nmdz�iqg3�F��� º �Bi1r&z	g3n oi t oiq�7i~nlz�r%g s3s3t oi~�7i~nlz�|1w��
i!��g3w¿ÃÎmxg3��n�w�z	g3n3i�£�w�r&wLmdn�¡g t z
w{j�wL�5i�n�r&wLmdn3n�i t�t i�j�i t�� i~nlz���i s$�mdzqudj�iYr$�~| t �vg t r$j�i	j�mxn3n�oi~i1r�jéoiq��w�£éoi~i1r�i~z�jli1r$|}¥x��oi~¥�|}z
w�mdn�r�|!j�wÅ�yoi~��i~nlz�rfn�w�£�i1|1g3�fa1Í t i1r%z$|1g�r�r%w3��iYr s mdn�r
|}h t i	j�i t |�¥¦oi~npoi~��|}z
w�mdn¹j�i1r���i1��g �i~z
i1r'Ì����¡�7w�iqg3�|dj�| s z�oi~i1r�|}g,r
�>¢poiq��|F��i t |}z
w�mxn3n3i t u���g3w s ��m1í�z�i~nlz�jli1r�£lg3i1r���|}z�oi~��w�| t w�rloi~iYr'i~�lw{r&z�|}nlz�i1r s mdg3�i~�éoi1�vg3z
i~�$ivÄ �~|x�vi~�7i~nlz��vi1r���i1��g �i~z
i1rval��i1r��7iYr&g3�
i1r�» s |}��iq��i~� s3t i t iYr���g�|1n�z
w�z�oiYr¸£�iqn�j�g3i1r ¾r&mxn�zpr&z
ml��ïéoi~i1r�j3|1n�r�g3n�i!z�|1h t iy�Qg � mdnN| s�s i t�t i�úÅÿkü�ÿ�Ò�ú�Ó�ã�Ó�çc�qÿ�ä�üÖç�al�'mxg3�é�>¢�|x�Qg�i!j�wL�7i~n�r%w�mxnj�g¡�7mlj`�i t i��¡g t z
w{j�wL�ki~n�r%w�mdn�n3i t u�w t iq��w�r&z�iég3n3i�z�|}h t i!��g � mxn¡| s3s i tLt i�úÅÿ.ü¼ÿ�Òvú�Ó�ã�Ó	ã�ä{å5Ó�æQçqä{è�æ»���md�7�7ié�$��mljlg3w�zqu3��i~� s r�uQe t w�i~nlz ¾ |~£�i1��z
mdg�r t i1r�n3w�£�i1|1g3�¡j � |}¥d��oi~¥�|1z�wLmdn7i~z t i1r s �
m s �
w~oi~z�oi1rj�i���¢�|d��g3i�n3w�£�iY|}g\»Î£�mdw�����w�¥dg���i�_laÈï ¾ ae�i1r.r%�3r%zq�i~�Ni1r s i~g3£�i~nlz�r%z�ml�Hï�i~��j�i7¥d��|}n�j�r�£�m t g3�7i1ryj�i7jlmdn3npoiqi1rvu���|1w{r!w t r s i~g�£�i~n�z

s ��oi1r&i~nlz�iq�$g3n¡z�i~� s r'j�i	��oi s mxn�r&i,oi t i~£éoi�aQ��i1r s �
w�n���w s |1g3�k|~£x|}nlz�|1¥di1réj�i	�vi1r�r&��r&zq�i~�7i1r�r&mxn�zqc»�b ¾ g3n3i.Ã¼|x�vw t w�z�oi.j � w�nlz�oiq¥d��|1z�wLmdn�j3|1n�r t i1r!Ì 6 ò�Â!r!��i t |}z
w�mdn�n3i t r�i~�lw{r%z�|}nlz�r�u'»¼_ ¾ g�n3ikh�mdn3n3iivÄ �~|d��w�z�oi s mdg3�¹r&z�ml�Hï�i~� t i1r�j�mdn�n�oi~i1r!�¡g t z
w{j�wL�ki~n�r&wLmdn3n�i t�t i1r�af��i1r!i~��iq� s3t iYr�j�i s ��mlj�g3wLz�rj�i¡�viqz�z�i�Ã¼|}�7w t�t i.r%mdnlza�7x3x��C��Ó�ælü�ã�Ó�� ä{Ð~ë�è¢x�ü�ë
ÿdü&Ó ���¡Æ¶µ�w��~É�·~Ë$iqz���Ó�ü¼ÿ3��ÑlÒvÓ¡ã'ý ��æ��qè�ë�åkä �Æûe�mx��É�Ê~h�Ë�a
µ�i~n�j�i t�� mxn,Æ¶µ�i~n�É�Ê~Ë3Ã¼|}wLz�g3n3iy�vmd� s |}��|1w{r%mdn¡i~n�z
��i t¼� | s�s ��ml��¢3iy½F��� º � i~z t¼� | s�s ��ml��¢3i

µ*��� º �#»Î£�mdwL� t |k��|}h t i._la�b ¾ a
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i s$�mxz�r b�·
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½F��� º � ��i1�>¢�n3m t md¥dwLiFÃ¼|}�Nw t w¼�i~��i ��i~nlz

Ìl�q| t |1h t i�	g3£�iq��z
µ*��� º � µ�mlj`�i t i��¡g t z
w{j�wL�ki~n�r&wLmdn3n�i t �8iY�>¢3n�m t mx¥dwLi!n3mdn s ��mxg3£éoi~i�8��|}w�z
i~�7i~nlzéj�i���i1��g �i~z
i�r s oi1�vw{| t w�r�oi Fmdn,r��q| t |1h t i��i1�>¢�n3w{��g3i1réj � wLn�j�i~��|}z
w�mdn r s oi1��w{| t w{rloi~i1r
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mdw�r�r
�>¢poi~��|dr	r&mxn�z�g3z
w t w{rloiYr s mdg����Nmlj�oi t w�r&i~� t iYr!r&��r&zq�i~�7i1r	½F��� º ��c'»
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½.àÙló ° Ùlß àÙ�±1Þd²ÀõÎÙ Â!|}n�r.�vikz%� s i¡jli7r
�>¢poiq��|�Æ Ç!w���ÉJ8vË�u t i1rF�7iYr&g3�
i1r!r&mxn�z��
i s ��oi��r&iqn�z�oi~i1r s |}�	g3n3i�z�|1h t i�j�i!Ã¼|}wLz�r�i~z���¢�|x�Qg3i�j�wL�7i~n�r%w�mxn s |}��g�n3i�z�|}h t i�j�i�j�w��Ni~n�r&wLmdn�r�a¿�`|z�|1h t i�j�i1r�Ã¼|}wLz�r���oivÃxoi~��iqn��vi t i1r�z�|}h t i1réj�i�j�w��7iqn�r&wLmdn�r$i~n7g�z�w t w{r
|}nlz�g3n3i�� t oi,oiqz���|1n3¥��iq��i s mdg3���¢�|d�vg�n3ikj � i t�t i1r�i~z!r%z�ml�Hï�i t i1r�£x| t i~g3��ryj�i1rF�7iYr&g3�
i1r s mxg3���>¢�|x�Qg�ik�vmx�5h3wLn�|}w�r&mxn\j�i¡� t oi1rvaº g3z
mdg3�yj�i¡�viqz�z�i�z�|}h t ikj�i1r�Ã¼|}wLz�r�í�¥dg3�
i~n�z t iYr�z�|}h t i1rFjlikj�wL�7i~n�r%w�mdn�r��Qg3w���iq¥d��mxg s i~nlz t i1r�~|1��|d��z3oi~�
w{r&z
w{��g3i1r�j�iYr!j�w��Ni~n�r&wLmdn�r�af�`|5z�|1h t i¹j�i1r�Ã¼|1w�z�r�i1r%z!n3mx����| t w{rloi~i!i~z s iqg3z!|1z�z
i~w�n�jl��ig3n3ikz�|}w t�t i�w�� s mx��z�|1n�z
i s |1����| s�s mx��z¹|}g\n3mx�5h3�
ikj�iknl��g s�t i~z�rva'��i1r!z�|}h t i1r!j�i¡j�wL�7i~n�r%w�mxnr&mxn�z�¥¦oiqn�oi~��| t i~�Ni~n�z`jéoiqn3md�
��| t w{rloiqi1rf|~í�n¡j�i��7w�n�w��7wLr&iq� t i�n3md�¡h3��i¸j�i���mxw�nlz�g3�
i1rfn�oi1�viYr�r�|1w��
i1r
s mdg3� oi~£x| t g�i~��g3n3i���i1��g �i~z
i�afe�ikr
�>¢poiq��|�i1r%z t |}�
¥di~�7iqn�zég3z�w t w{rloi�j3|}n�r t i1r	| s3s�t w{�q|}z�wLmdn�r�w�nl�j�g�r%z��
w�i tLt i1r	» t iYr�¥d��mxg s i1r&%!Ó
ã�Ò~ë�ä ��ÆûÌ��3r
ÉQÊ1Ë�ulmdg,i~n��vmx��i'��æ��qè�ë�åkä �¹Æûe�mx��ÉQÊqh�Ë ¾ ae�i s i~n�j3|1n�zqufg3n r���¢�oi~��|.i~n oiqz�mdw t i�i1r%z�r&mxg3£�i~nlzFg3n���mdn��vi s z!��i~n�z
��oiv�¼��iY�Qg �iqz�i�u s |}�!m s �
s m�r%w�z�wLmdn�|1g�r���¢�oi~��|k�viqn�z
�3oiv�¼�7w{r%ik�|y��mdg3�!iq� s3t m1�éoi s |1� t i1r	| s�s3t w��~|}z
w�mdn�rFj�i�z%� s i5�������'a��i1r���i1��g �i~z
i1r!z&� s w��Qg3iYr�jli7�viNr���¢poi~� |7r&mxn�z¹| s3s i t oi~i1r t i1r'(�)+*�,.-)0/1)02435)&687:9<;0/=,�(�)>)�;@?)0/17:9BA )»�r%z�|1�&�û��mdw�n �Qg�i~��wLi1r ¾ �Qg3w�mxn�z t i1r��~|1��|d��z3oi~�
w{r&z
w{��g3i1rér&g3wL£d|1n�z
i1rvc
bda	Í t �N|�j�i1rf��mxw�nlz�g3�
i1r$�5g t z�w s3t iqr�i~n�z
��i t |�z�|1h t iyj�i1r'Ã¼|1w�z�r�i~z t i1r�z�|}h t i1réj�i!jlw��7i~n�r&w�mxn�a
_�a	Í t n � ��| s |dr	j�ié��mdwLn�z
g3��iyi~n�z
��i t i1r�z�|1h t iYr�j�i�j�w��7iqn�r&wLmdn�r�a
��a!e�¢�|x�Qg�i7z�|1h t i�jli7j�wL�7i~n�r%w�mxn\w�� s3t w{��g�oi~i¹j3|}n�r.g�n3i5m s oi~��|}z�wLmdn¤j�iy��mdwLn�z
g3��iN| s3t gl�r%w�i~g3��r s ��oiYj�w{�~|1z�r�j�i�rloi t i1��z�w�mxn�r&g��!r%i1r�|}z
z���wLh3g3z�r�j�i1r�����w s z�wÏÃ¼r�a

�`|¡r&�ln�z�|}�li�¥¦oi~npoi~��| t i.jli.��i1r��
i1�Qg �i~z�i1r�iYr&z t |kr%g3w�£x|1n�z
i�c
Ìl���`��eé� B!��w�r&z�i�j�i s �
m1��i1�vz
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Mois      : 4 bytes

   

59 bytes

     CLIENT

TID       : 2 bytes

Année    : 4 bytes
Saison    : 4  bytes

30 bytes

     TEMPS

CID                    : 4 bytes 
   

     PRODUIT

   

Ventes_Dollar    : 8 bytes
Coût_Dollars      : 8 bytes

    VENTES

F G G H G G G I J K L M N
F H G G G H G G G I J K L M N

O H G P Q I J K L M N

Légende:

:  Table des faits

: Table de dimension

TID                    : 2  bytes

Type_paquet : 4 bytes

Date      : 16 bytes

CID       : 4 bytes
Sexe       : 1 byte
Ville       : 25 bytes
Etat         : 25 bytes
Age         : 4  bytes

: Clé étrangère

 Poids              : 4 bytes
Taille             : 4 bytes
Gamme          : 10 bytes
SKU             : 25 bytes
PID               : 4 bytes

51 bytes

Coût_Unitaire      : 8 bytes

34 bytesO G G H G G G H G G G I J K L M N

PID                     : 4 bytes
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59 bytes

     CLIENT

   

     PRODUIT

   

Ventes_Dollar    : 8 bytes
Coût_Dollars      : 8 bytes

     MOIS

    VENTES

] ^ ^ _ ^ ^ ^ ` a b c d e
] _ ^ ^ ^ _ ^ ^ ^ ` a b c d e

Légende:

:  Table des faits

: Table de dimension

TID                    : 2  bytes

Type_paquet : 4 bytes

CID       : 4 bytes
Sexe       : 1 byte
Ville       : 25 bytes
Etat         : 25 bytes
Age         : 4  bytes

: Clé étrangère

 Poids              : 4 bytes
Taille             : 4 bytes
Gamme          : 10 bytes
SKU             : 25 bytes
PID               : 4 bytes

51 bytes

Coût_Unitaire      : 8 bytes

34 bytesf ^ ^ _ ^ ^ ^ _ ^ ^ ^ ` a b c d e

PID                     : 4 bytes
CID                    : 4 bytes 

TID       : 2 bytes

     TEMPS

Date      : 16 bytes

TID          : 2 bytes 
Mois         : 4 bytes

Saison      : 4 bytes

TID          : 2 bytes
Année      : 4 bytes

     ANNEE
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Ti: La table de base i
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æ3èdÓ�Ñlã}ç�ã = Ó�ü»ã  çqä8Ó�úLú�Ó�ç!çqè�ælü�ãFùÓ�÷�Ó�æ3ã�ÿ�æ�ü%Ó�ç%��ã = 	 ã  �5	 q Óéæ3èdÓ�Ñlã�ã = Ó�ç�ü�Ñlæ7æ3èdÓ�Ñlãkÿ�æ3Ð&�Ó�ü¼ë>Ó
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!®°¯ «ð &�#�% ¤ ò ð�±6²�³o´¶µ ! #f&�# ð # ð �! ñ$%'¢�£�£ ð Q· ð �! # ð¥¤ ò§¦ð ñ ð � ð ï ñ)ò�£ ! #f&�# ð +¸�Wíº¹ª#0,/î»· ¢�£�ñ  ð ï
£�¢ ð ò ·¯ï"¹ ¼ ¢�#f# ð ï © ¢�£ · ð £�ñ�½!E¾

¿ ´äð £�¢�ª · ð �! # ð¥¤ ò§¦ð ñ ð · «ð £�¢�ñ�«ð<© ! # � ð ñ�# ð;© #8«ð ï ð £�ñ ! £�ñ  ð ï ¢�ª�ª ð ñ · ð ¼ ð ñ ! #�&�# ðtÀ
¿ ´äð ï £�¢�ª ï¶· ð ï # ð �! ñ;%'¢�£ ï ½! © ! #dñ$%'# · ð ï ¤ ò ð } ð ï»�! # ð¥¤ ò§¦ð ñ ð � ð ï ñ · «ð}Á £G% ð�³QÂ�ð ï £�¢ ð ò ·¯ï

# ð;© #8«ð ï ð £�ñ ð £�ñ  ð ïQ¬ ð ò�% } ð ïÃ· ð  µ ! #f&�# ðtÀ�ð ñ
¿ ´äð ï £G¢�ª ï�· ð ï #8«ð ï ò  ñ ! ñ ï %'£�ñ ð #fª�«ð · % ! %'# ð ï #8«ð ï ò  ñ ! £�ñ · ð  µ «ðfÄ !® ò ! ñ$%'¢�£ · ð ï ¢ © «ð # ! ñ$%'¢�£ ïï ò ¼.¼ ð ï$ï % Ä¯ð ï ³

´�ð ïÅ! # ¼dïÆ· «ð ï % ¯ £ ð £�ñ  ð ï ¢ © «ð # ! £ · ð ïÇ· ð ¼.ÈG! ¤ ò ð ¢ © «ð # ! ñ ð ò�# ³É´äð ï ðt¨/© # ð ï$ï %'¢�£ ï·ï ò�% Ä ! £�ñ ð ï�¾¯ # ! © È ð · ð # ð¥¤ ò§¦ð ñ ðtÀ ¯ # ! © È ð · ð ¼.!®�¼ ò  À ! #�&�# ð !®°¯ «ð &�#�% ¤ ò ðtÀ # ð £ Ä ¢�% ð £�ñ ! òÊªË¦ð ª ð ¼ ¢�£ ¼ ð;© ñ ³Ì ò ¼ ¢/ò�# ï"· ð ¼ ð ñzñ ð ñ È ½ð ï ðtÀ £�¢/ò ï òCñ$%  % ï ¢�£ ï %'£ · % ÍË«ð # ð ª�ª ð £�ñ ¼ ð ï ñ ð #�ª ð ï ³
Î F�6�KbI G 6SÏ ¡n¢�%�ñ �Ð�! # ð¥¤ ò§¦ð ñ ð · «ð}Á £�% ðªð £Æ¡oÑ ´ ï òE#  ð ïq¼ÒÈ «ð ª ! ð £Ó«ð ñ$¢�%  ð · ð �!SÔ % ¯ ò�# ð
Õ ³�Ö · ð �!1¬q!®×¼ ¢�£ ï ò�% Ä ! £�ñ ð ¾

CED�FGDEH�I i_Ø�Ù6Ú�C[h�]§M¥ÛsÜÞÝ�J®d�X�J�m[ßGm®^EL�J�m�N
Y[Z�\ ] H[FnØ D[à�IrÚ*Û�D�à�I�D�C
aEbGD�Z�D H[FnØ D[à�I�Ü�H�á®eãâäÛ�D�àEIGD�CrÜ�H_á e O�l�R�åJæe�á[ç�^®Xèe�Jäé�cGá�d�XEU�R�J
êEà�Ù H[FnØ D[à�I�Ü�D�X_^ Xèârë.Ø�F6ì O�l�R�åJæe�á[ç�^®Xèe�JímîåJ�LEJ�ç®Xná�c®d
g[Z�\ h�ièj[kïi_Ø�Ù

´¶µ ! #�&�# ð !®°¯ «ð &�#f% ¤ ò ð · ð ¼ ð ñyñ ð # ð¥¤ ò§¦ð ñ ðHð ï ñ�% } ò ï ñ$#8«ð*© ! # �!ðÔ % ¯ ò�# ðòñE³�ÖE³ró <¼ ¢�£�ñ;% ð £�ñ · ð ò ¨¬ ð ò�% } ð ï # ð;© #8«ð ï ð £�ñ ! £�ñ �! ñ ! &  ð · ð · %'ª ð £ ï %'¢�£ Â�´�ó¥ôQõSö�ð ñ �! ñ ! &  ð · ð ï6¬q! %�ñ ï5÷ ôQõÃö�ô ¡ À
ð ñ)ñ;#¥¢�% ï £�¢ ð ò ·¯ï %'£�ñ ð #fª�«ð · % ! %'# ð ï # ð;© #8«ð ï ð £�ñ ! £�ñ  ð ï #8«ð ï ò  ñ ! ñ ïò· ð  µ ¢ © «ð # ! ñ$%'¢�£ · ðrø ¢�%'£�ñ¢ò�# ðtÀ· ð ï «ð  ð ¼ ñ;%'¢�£ ð ñ · ð�© #¥¢ ø~ð ¼ ñ$%'¢�£ ³
ÿ>²�¹µ«<��½¬¯®�2µ�Ø°��3½+�~¸/¹�¾�'«¶�3°�²� �«�½+�Ä¡�®:�~±0«¶�'½�º��~¡�½�0����º��~¡�¡v¹µ }��¬~³�«¶�~¡��
� � � ³@¡v²�ÀÂÀª�'«�¬�°�Àª�'«�°��'¹2Ì�®µ½2¤�~°�¤�~±0�Ä¡+¡��_¹µ½$¡�¡%r¼ �º�½¶�'®µ½2¤�Ä¡��'³�«+��¹µ³2��½+�'ºÍ¬¯«+ �²�³<®µ½¶²�°�¹µ �«+�)®:¬¯½
¹µ³·²�®�¤�'½$¬~«+�'¹2½©½¶�'º£¬~«+ �²�³µ³µ�'º;Ãµ �³´¬¯ �½¶� �

� � � ³Ö¡�²�ÀÂÀÂ�'«�³>rg¬�°�Àª�'«)¸C¹Ór¼¹µ³Ö¡��'¹µºä®µ½2¤�~°|¤�~±0�~¡¶¡��'¹µ½Ü¡0rf �º>½¶�'®µ½2¤�Ä¡��'³�«+��¹µ³µ�<½+�_º£¬¯«¶ �²�³`®µ½¶²��
°�¹2 �«+�3®:¬~½�¹µ³`²�®�¤�'½¬¯«+�_¹µ½�½+�'ºÍ¬¯«¶ �²�³2³µ�'ºs¹2³:¬¯ �½+� �

��� > ¹µ�'º�¸/¹µ��¡�²� �«)º��3«�ù�®:��°��3ºLrf²�®�¤�_½$¬¯«¶�'¹µ½ ¿ ¹µ³H¡v²�ÀÂÀÂ�_«Ô �³�«¶�'½+À ¤�~°� £¬~ �½¶��³>r]¬�°�ÀÂ�'«�¸C¹>rf¹µ³
¡v�'¹µº�¡�¹´±'±0�~¡¶¡��'¹µ½ �



? � � 2:¬~®µ �«¶½+� ��� � �Ä¡� �³:°��_Ì·°��6�+²� �³�«¶¹µ½+��®:²�¹µ½©º��~¡r��¹µ�~¡�À·¬~«µ¤�'½¶ £¬¯º� £¡�¤�'�~¡

PID, Sum(Ventes_Dollars)

CLIENT

V1

 VENTES

 Etat = ‘‘IL’’
     (C)

Q

¥|¦£§©¨ ����ú � � r]¬~½+Ãµ½¶��¬¯º}�ä¤�'Ãµ½¶ £¸/¹µ��±0²�½¶½+�~¡v®Î²�³:°µ¬~³�«�0¬?ºÍ¬�½+�~¸/¹�¾�'«¶���

Ûµ� � ³Á¡v²�ÀÂÀª�'«©½¶�'®µ½2¤�~¡��'³�«$¬~³�«Ü¹µ³µ�@«$¬¯Ã2º��@°��@Ã:¬�¡v�Ð³Ór]¬�°�ÀÂ�'«)®:¬�¡�°��Ð®2½µ¤�~°|¤�Ä±0�~¡+¡v�'¹µ½ ¿ º��~¡
«¬¯Ãµº��~¡<°��·Ã:¬�¡v�H¡v²�³�«<º��~¡»Åz�'¹2 �º�º��~¡3°�¹û��½$¬~®�2µ� � � �~¡�Åz�'¹µ �º�º��~¡3¡�²�³�«@º��~¡<¡v�'¹µº£¡�³2²/�'¹:°µ¡
0¬Â¬�°�ÀÂ�'«¶«+½¶��®µº�¹:¡� ��'¹µ½$¡Ü¡�¹:±'±%�~¡+¡v�'¹µ½$¡Ü±'¬¯½3°2¬¯³:¡�º£¬@À ¾�'ÀÂ���_Ì�®µ½¶�~¡+¡v �²�³H¬¯º��ä¤�'Ã2½+ £¸/¹µ� ¿ ²�³
®:�'¹µ«)°|¤�0â:³µ �½�®µº�¹:¡v ��'¹2½$¡r��¬¯½¶ £¬¯Ã2º��~¡�¡v¹µ½©ºÍ¬�À ¾�'ÀÂ��½¶�'º£¬~«+ �²�³ �

ú��<ü º��'Ì� Í¡�«¶�<¹µ³Á¡�²�ÀÂÀÂ�'«�¹µ³2 £¸/¹µ�@°µ¬¯³´¡»¹ ízºLr¼�_³:¡��'À@Ãµº��3°��Ä¡Ý³2²/�'¹:°µ¡3°�����½$¬¯®G2µ��î)³>r]¬�°[�
ÀÂ�_«+«$¬~³�«Ó¬¯¹:±%¹µ³@¡�¹:±_±0�~¡+¡v�'¹µ½q=' �º�¡0rg¬��� �«ä°���ºÍ¬×½¬�±0 �³µ�|°���º¢r]¬¯½¶Ãµ½+��0¬×ºÍ¬�¸/¹µ�'º�º����~¡v«�¬~«+«¬�±.2�¤�'�
º���½2¤�~¡v¹µº�«¬¯«)�'«�¸/¹µ >®:²�½¶«+��º���³µ²�Àj°��3º£¬�½+�Ä¸C¹�¾�_«+� �

ý)ô;ý)ô;þ ÿ ö�ùµý�����ùµývö×÷ ú�ø������	��
|ö�:ýLù���� ø��»ûø��vø��sù ���)ø
� �'«+«¶�@¡��~±%«+ �²�³H®µ½2¤�Ä¡��'³�«+��¹µ³Á¬¯®:�'½��±0¹ ®2½+²®��½+�~¡¶¡� �Å)°��~¡Ü¬�¡�®:�~±%«$¡3±0º_¤�Ä¡©°��<º¢r]¬~º}��²�½+ �«t2µÀÂ�<ï «ð�� ð ¼ ñ Ä ò ð � � ²�¹µ½Ü±0�3Å¢¬¯ �½¶� ¿ ±0²�³:¡v £°|¤�_½+²�³´¡×º��<¡+±.2�¤�'ÀÑ¬��'³ ¤�'«¶²� �º���°���ºÍ¬��� }��¹2½+�<� ��ú�� Ç ¹µ®µ®:²é¡�²�³´¡

¸/¹µ��³µ²�¹:¡�¬�ù/²�³:¡|°��'¹µÌ<½¶�~¸C¹�¾�'«+�~¡|°�¤�~±0 Í¡� �²�³µ³µ�_º�º��Ä¡Ô���L°|¤�0â´³µ ��3°2¬¯³:¡�º¢r¼�'Ì��'À@®µº�� Ê � �_«©��!2°�²�³�«
º£¬<°��~¡+±0½¶ �®µ«¶ �²�³l�Ä¡�«��

CED�FGDEH�I i_Ø�Ù6Ú�C[h�]§M¥ÛGD[à�I�D�C6Ü�Ý_J d�X_JGm®ßæeEcEL�L�^®RnN
"[Z�\ ] H[FnØ D[à�IrÚ*I�D�]GiECQÚSÛ�D�à�I�D�C
aEbGD�Z�D H[FnØ D[à�I�Ü�H�á®e â ÛGD[à�IGDEC6ÜºH�á e
êEà�Ù I�D�]GiEC6ÜÞIná e â ÛGD[à�IGDEC6ÜÞIná e
êEà�Ù I�D�]GiEC6ÜÞ]�cGáEm â ë�ëÞ]�^ R�m�ìEì
êEà�Ù H[FnØ D[à�I�Ü�D�X_^ Xèârë.Ø�F6ì
g[Z�\ h�ièj[kïi_Ø�Ù

� ¬#�Õ ���¹µ½¶�%$ � ? °�²�³µ³µ�Âº¢r]¬¯½¶Ãµ½+�ª¬¯º��ä¤�'Ã2½+ £¸/¹µ�ª°��·±.2:¬�¸/¹µ�@½+�~¸/¹�¾�'«¶� ��� ²�¹2½<¬¯«¶«+�' �³:°�½¶�Â¹µ³ÒÃ:²�³
«+�_ÀÂ®:¡Â°��Á½2¤�_®Î²�³:¡�� ¿ ³µ²�¹:¡l®:²�¹G�/²�³:¡·À·¬¯«2¤�'½+ Í¬¯º� Í¡��'½ª¸/¹µ�'º£¸/¹µ�~¡@³µ²/�'¹:°µ¡` �³�«¶�'½+À ¤�~°� £¬~ �½¶�'¡@°��
±.2:¬�¸/¹µ�|¬¯½¶Ãµ½+� ��& ²�«+²�³´¡�¸C¹2�Ôº���½µ¤�~¡v¹µº�«¬¯«� �³�«+�'½¶À�¤�~°� Í¬¯ �½¶�Ô,�,�°���º£¬�½+�Ä¸C¹�¾�_«+���Ï�~¡�«�¤�~¸/¹µ }��¬~º��'³�«�0¬
±0�'º�¹µ ;°���ºÍ¬�½+�~¸/¹Õ¾�'«¶�»� ! � � ��³µ²/�'¹:°Â�~¡v«)¬¯®µ®:�'º_¤��ï ¢/ò ï �+ðt¨.© # ð ï$ï %'¢�£ ¼ ¢�ª�ª<ò�£ ð ÆÈÇ �_º Ê�Ê Ë � ¤D «¬¯³�«°�²�³µ³�¤�H¸/¹µ�H, , �Ä¡�«<®:¬~½+«$¬��ä¤�q®:¬¯½@º��~¡<°��'¹µÌÒ½¶�~¸C¹�¾�'«+�~¡ ¿  �º�¡��_½$¬H¹µ³åÃ:²�³ ±'¬¯³´°� £°µ¬~«<®:²�¹µ½ÂºÍ¬
À·¬~«µ¤�'½¶ £¬¯º� £¡¶¬¯«+ �²�³ � Ç r¼ �º/�~¡�«äÀ·¬¯«2¤�'½+ Í¬¯º� Í¡�¤��°2¬¯³:¡Õº��~¡�°��'¹µÌ3®µºÍ¬¯³:¡�°;r¼�'Ì|¤�~±0¹µ«¶ �²�³» �³:°|¤�'®:�'³´°��'ÀÂÀ@�'³�«
�L±_¬�¡(' �$¿ º��Ü±0²>¾¹µ«)°��~¡�°��'¹2ÌÐ½¶�~¸C¹�¾�'«+�~¡�¡v�'½$¬3 �³�Å¯¤�'½¶ ��'¹2½20¬�±0�_º�¹µ µ²�Ãµ«+�_³�¹Â®´¬¯½�º¢r]¬�±'±&0�~¡�¬¯¹2ÌÐ«¬¯Ãµº��~¡



$ � $ � � ¬Â¡�¤�_º��~±0«¶ �²�³·°��~¡r��¹µ�~¡�À·¬~«2¤�'½¶ £¬~º� £¡�¤�'�~¡ ? Û

Sum(Ventes_dollar)

Sum(Ventes_dollar)

Sum(Ventes_dollar)

 Etat = ‘IL’
     

 Etat = ‘IL’
     

     
 Mois =‘‘Mars"

     
 Mois =‘‘Mars"

Sum(Ventes_dollar)

CLIENT

V1

CLIENT  VENTES

V1

TEMPS

     

CLIENT  VENTES

V1

 VENTES TEMPS

(T)

Q
Q’

Q
Q’

) * + , - .

(C)
 Etat = ‘IL’

     (C)

¥|¦£§)¨ $ � ? � � �~¡�¬¯½¶Ãµ½+�~¡)¬¯º��ä¤�'Ã2½+ £¸/¹µ�~¡� �³:°� ��� Í°�¹µ�'ºÍ¡
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°��3Ã:¬�¡��<¡v�'¹µº��'ÀÂ�'³�«0�L±_¬�¡<~ � �
1 ¬¯ �³�«¶�'³:¬¯³�«�¡�¹µ®2®Î²é¡�²�³:¡Â¸/¹µ�Ðº��~¡�°��'¹µÌÁ®µº£¬~³:¡�±0²�½+½¶�~¡�®:²�³´°µ¬¯³�«$¡t0¬32î�'«42�!�¡v²� ��_³�«�ì65�7

8�9 ß;:<:>=?@8 �'³Ò¹2«+ �º� £¡¶¬¯³�«»ºÍ¬`¡v²�¹:¡;�L�'Ì�®µ½¶�~¡+¡v �²�³Ï±0²�ÀÂÀ@¹µ³µ��A�,3�'³J¹µ³b¡��_¹µºQ��½$¬~®�2µ�q¬¯®2®Î�_º'¤�CB Þ ü<:
ëD5 Þ E 9 B Þ ? àµá ?�F =?HG 5 E 9 ßI:©à ?@8 �<5 ?J8LKNM�OQP RLS ���� }��¹2½+�T$ � ? � � Ç  µº���³µ²/�'¹:°%A�,��~¡v«�À·¬¯«2¤�'½+ Í¬¯º� £¡�¤�T�¢±'¬�¡
U �¿ ³µ²�¹´¡×®:²�¹G�/²�³:¡�±%²�³:±0º�¹µ½+�Ý¸C¹µ�æ�

' � � �3±%²>¾¹2«)°WV¼�'Ì|¤�~±0¹2«+ �²�³Â°��~¡Ô½¶�~¸C¹�¾�'«+�~¡L2 �'«02 ! °µ¬¯³:¡�º��3±'¬�¡ U �Ä¡�«� �³�Å�¤�'½¶ ��'¹µ½.0¬�±0�'º�¹2 s°��~¡
±'¬�¡�~?�_«X' ¿

U�� � ²�½$¡+¸/¹µ��º��~¡�°��'¹µÌ@®µºÍ¬¯³:¡|¡�²�³�«ÔÅz¹´¡� �²�³µ³�¤�~¡ ¿ º��)±0²>¾¹µ«)°���À·¬~ �³�«+�'³´¬¯³:±0��°���ºÍ¬-��¹µ�YA�,��~¡v«
 �³�Å�¤�'½+ ��'¹µ½�0¬<±0�'º�¹2 >°��3º£¬<¡v²�ÀÂÀª��°��Ä¡r��¹µ�Ä¡×³µ²�³ÂÅz¹:¡� �²�³µ³�¤�_�~¡ �

� V¼ Í°�¤�'�<®µ½¶ �³:±% �®:¬~º��@¡�¹2½�º£¬�¸C¹2�'º�º��<½+�'®:²/¡v�Âº�Vg¬¯º���²�½¶ �«¥2µÀÂ�Ðï «ð  ð ¼ ñ Ä ò ð �~¡v«S�!-¬ ò ï %'¢�£ · ð ï<ï ¢/ò ï �
ðt¨.© # ð ï$ï %'¢�£ ïÆ¼ ¢�ª�ª<ò�£ ð ï<«¶½+²�¹G�|¤�'�Ä¡Ð°µ¬~³:¡Ðº��~¡
��½¬¯®�2µ�Ä¡Â°��·½+�~¸/¹�¾�'«¶�~¡ � � �_«+«+�· Í°�¤�'�q¡��Ö¡� �«¶¹µ�
°µ¬~³:¡©º£¬�º� }��³�¤�'��°��~¡�«+½¬���¬~¹µÌ·½µ¤�~¬~º� £¡�¤�~¡�¡�¹2½©ºZV¼²�®2«+ �Àª £¡+¬~«+ �²�³·°��Ä¡×½¶�~¸C¹�¾�'«+�~¡�°2¬¯³:¡�º��~¡�Ã´¬�¡��Ä¡�°��
°�²�³µ³�¤�'�~¡�½¶�'º£¬~«+ �²�³µ³µ�_º�º��Ä¡Ý«¶½$¬�°� �«¶ �²�³2³µ�'º�º��~¡��'³Ò¹µ«¶ �º� £¡+¬~³�«Ø°��~¡3«+�~±.2µ³µ Í¸C¹µ�Ä¡»°��l«¶½$¬~ �«+�_ÀÂ�'³�«3°��
½+�Ä¸C¹�¾�_«+�~¡�ÀÐ¹µº�«+ �®µº��~¡0�zÀÐ¹µº�«+ �®µº��)¸/¹µ�'½¥ùÐ®µ½¶²�±0�~¡¶¡� �³G� �ÝÆÈÇ �'º Ê�Ê Ë �

ý)ô;ý)ô;ý [<ø�� ûø>ù;�	\�ø��]\T�:ý+÷T�>ý^\��	��ø��!ú�ø_�3ûø���ø��sù ���×ø
` ¬¯³��ba'«)¬¯ºZc Æd`Xe
�;É f Ë>²�³�«�Åz²�½¶ÀÐ¹2ºJga)ºha � Ç<i ±0²�ÀÂÀQaTj�¹;k�«��
l Ç ²�k�«�¹µ³4a'³�«+½6a'®�¾²�«�°ma)°�²�³µ³ngaJaoj�ÀÂ²�°pga'ºqkrjmga�®:¬~½Ô¹2³%j¶±Ò2nga_À·¬×½6a'º£¬~«sk�²�³µ³;a_º:¬�ù�¬¯³�«	t»«¬¯Ãµºqaoj
°ua�°uk�À%a'³�j^k�²�³�ja'«�¹2³;a3«$¬¯Ã2ºha�°uaojÔÅ¢¬ok�«�j ¿

l Ç ²�k�«%2wvyx<2
,�z{2 ó zJ|q|h|hz{2�}o~`¹µ³�a'³�j�a'À@Ãµºha@°maÂ½sa~¸/¹�¾a'«6aoj�°>V�k�³�«sa_½+½+² �/¬~«sk�²�³��yºqaoj�®µº�¹�j
Åz½Iga~¸C¹Ia'³�«6aoj � ¬��<a~±©ºha_¹µ½ÔÅz½Iga~¸C¹Ia'³:±�a3°>V]¬�±_±&0aoj(x��[,�z�� ó z@|h|h|qz���}�~ ¿

l Ç ²�k�«S)�vwx�)Q,�z�) ó zJ|q|h|hzf)�}@��~q¹µ³�a'³�j^a'ÀÐÃ2ºhaª°ua·½sa~¸/¹Õ¾a'«6aoj�°ua·À%k�j�a©0¬ �+²�¹µ½��yºqaoj�®µº�¹�j
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U�ÉÊWVÌËDÍÏÎ@Í`Ð�Ë5Ñ�Ñ�ÒËDCFEG�ßIHDÊ ÔDÊÆÖYÐ�Í�Ë�Î@×JEHÊ î+ñ ï ð iÀó�Z°[�x�õ î �·ò ð i î eh[ ñ�î � î � h i�i sî�îwñ ï î u
m ð ò X-u î � X ñ ï îGî � [[y�ï î q î i`ï ð i î y h i���X-ïKX h iS� î0Ý h X�i`ï ð Z îGî i`ïdZ î � î,ð � ïd[�e�u îwñ z0W î i h qxeYZ î � î
i h î,ð � ñ �·ò ð iró�Z�[�x�õ î � îDÝ h X�i`ï ð Z î�î+ñ ï0[�x[x î u sî u\[�yh[�Zw��X�i-[�u\X-ï sî � î y î óPZ�[�x�õ î z
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@üþýMþ@ý��J�N���þÿ��èþ��=ó�����$þ��ý	�'ó��þÿ��þùló����lù���� ÷	���hû��ÿ��`ýPO �
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¢ � ��� ������ ¸ ¡©¤��r¥-��� ÷ �������t��� ÷ ��� � �w��£���¥�¤¨¡����®¥¬��� � ¤�«�¥-� �e¢`�ê¢ � £����t� �¬� �t�P� � ¥�¤ � ¤�«�¥-�<¢/���
¦§¤ �¬� �,� Á ¤���¡ � �t� ����W����� �©¸ ¥-��¶���¤�� � �p¢`�S� �¨� � � ���+��¡ � �w�w� �{� � �t¢�¤�� � ¤�� ¶¨��¤�� � �r¢ � �©� � �w���D��¨� ¢`�
¢ � ��� ������®�t��� � �� � �w�æ� � �S¡ � ������¡ ���� ¸ ¢�¤��t��¥-�5�0���t� �R0� � ¥����©� � ¡ � � � �©� � ����¥¬�t��¢ � ��� � � �t� ¸¶��Ë¤�� � �[� Æ ¤��t��¡��p¡�¤�� ¸»� ¥è��� � ¤������©¥ ��T? ÔNA�ä)´J?r×�?0¼K³`Î Ó Ðak[Ôh?eä�A¨Ô-Ð�Î Ð�Î ³ Ó[Ó Õ? � � � �w� ��� �-� �¤ �w�¬� �<��� �
¤ �+� ��� �������¢�¤��t�@¥-���@¡�¤¨�@�{� �¬÷ ¤�� � � �
¼ ���t��� ÷ ��� �T� � � � � �t¤��P¢ � ¤ �w� � � «�� � ¢`�U� ��� � � ���w�r¡ � £æ£r���è� Á ¤��P��â/��£æ��¥-� ¸ ����� ÷ ������� �
¢ �� à � � ���0���M¥�¤ � ¤�«�¥-�}¢`��¢ � £æ���t� �-� �t� � �FV ! Â�Ú � � ¥ � ¤�� � �w���0���M¥�¤ � ¤�«�¥-�}¢`��¢ � £æ���t� �-� �Á ¯À ÆXW V Ú �

¾ ���t��� ÷ ��� � � � � ¢`����¤ �+� � � «�� � ��¢`�U� �¨� � � ���+��¡ � £æ£e���t�>£5¤ � �@�����t��� ÷ ��� � ��¤�£�¤ � �®�� � �w�
� �¨� � � ���,��»[����� � � � �t���t¤��T�©â`��£���¥-�}�W����� � �t��¤*) � �t�T¢/����â ÷ �����@£5¤ ������ � ¤�¥ � � ��©��� l b � �l c ¢ �� à � � �+�w¤�� � ¥¬���»£ � � � ¤�� � �è¢`� ÷ ��� � ���»� � ���·¥¬���è¡�¥ � ��� � �¦ ��©£ � � � �t��� � � � ���\¥-���è¡�¥ � ��� � �
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U�ÉÊWVÌËDÍÏÎ@Í`Ð�Ë5Ñ1Z«ÛaË�ÔDÊ�Õ�Ô�Ê[CFEG�ßIHDÊ�ÔDÊ,ÖYÐ�Í�Ë�Î@×IE@Ê;Ú�Û*\ dVÜ g	h X-ï ð iQóPZ�[�x�õ î � î¾Ý h X�i`ï ð Z î
� î yh[�Z+��X�i-[�u\X-ï sî^] _`] a ¾ = zP| i �cb0ã îwñ ï ð i ñ h ð�ñ5î i ñ�î qxe,u î � î^de_`d:fg]Is i h î,ð � ñ � î
ó�Z°[�x�õ î � îVÝ h X�i`ï ð Z î z
Æ ¤��t��¥¬�r¡�¤���¢ � ��� ¶��Ë¤�� � �æ¢`�K� ��� � � ���w���¤�� �+�-�+�-� ��� �� ¸ ¥ � VihKjæ�t��� � �� � �w�r¢ �� à � � �{����¡ � ¤��[���
� � �t� ¸ ¶��Ë¤�� � �r¢`�â¶¨��¤�� � ��¢`� � ��� � � ���w�[�Æ � ¤����lk� �T¡�� �$¢ �� à � �-�+�-� �� ¸ � � �t�Û� � � ÷[� �t��¡ � �t¡�¥-���w���W� � ��� � �¢`��â�¢`� � ��� � � ���w�P��� �� �w�¨� ¥¬�
��� � ���<¡�¤¨�$�t¤�� �w� ¡���¥ � ���@¢ � VmhKj 9 �W�t¤��t¢æ¥-��� ÷ �����$���®� � � � �¤���¡ � �t� � ¢ ��©� �������=��Æ ¤���$¡�� �+� � �� � �t¢/� ¸ � � �t�D� �w� ¥ � � � �t�D�����w¡ �J���£�¤Û��� �� �w��� ¥-�J¤c)/¤�� � �����©�t�{��£r«�¥¬�$¢/� � ¤�«�¥¬���
¢`�P¢ � £æ���� �-� �t� ¸ � � ����� � ¤�«�¥¬��¢`� �Ì¦§¤ �¬� �,�:»[���J¡��}¢`���w� � ��� ¸ ���æ����{��£r«�¥-�J¢`� ÷ �����M£5¤ ������ � ¤�¥ �\¸
� ��©���D��� � � ���¥-� ¡ �w�¬� ��� ���� ��� ¤¨�W��� � ¤�«�¥¬� � p 9 �[� � �t��� � �� � �w�@����� � ¤�«�¥¬��¢`��¢ � £����t� �¬� �t� ¸ ¥#¤ � ¤�«�¥-�
¢`���@¦§¤ �-� � � �<����� ÷ ���>=J¤e�����r¡,¥ ���¢ ���� �¨��������t¤���nTolp{� W �qVihKj@r �{��� ]²� ¤�«�¥¬���T�t��� � �� � �w�
�w�©��� ����0��� ����$�¤��$����� � ¤�«�¥-�}¤*)/¤�� �P] ¤ �+� � � «�� � � 9 n�os ³ nTo�t ³©´-´-´¬³ n�o*uI=Ë� � � �M� �t¢/��â®��� � ¢ ���� �¨����
�t¤�� �

r � 9K� bwv5��c+v ´-´-´ v �yx =
U�ÉÊWVÌËDÍÏÎ@Í`Ð�Ë5Ñ1z«ÒË�Û*\ d 0YÍ`Þàß�Ù`Ê îwñ ï ð i ��b0ã � sî-ø i-X ñ©ð ZP� î,ð � ïd[�e�u îwñ�ñ�î,ð u î q î i`ï z
U�ÉÊWVÌËDÍÏÎ@Í`Ð�Ë5Ñ�{�ÒË Ûc\ d}| Ð�Þ�ßDÙ`Ê�Î îwñ ï ð i ��b0ã y h ð oYZ°[[i`ïTï h ð�ñ u îwñ i h î,ð � ñ � ð óPZ�[�x�õ î
� îVÝ h X�i`ï ð Z î z
~�ÉÊWVÌËDÍÏÎ@Í`Ð�Ë5Ñ1�«ÒËÓÛ*\ d ßJG�EYÎ@Í�Ê)Ù îwñ ï ð i ��b0ã y h ð oYZ°[[i`ï�y î Zjïd[�X�i ñ i h î,ð � ñ � ð ó�Z°[�x�õ î � îÝ h X�i`ï ð Z î z
ë ÕDÊ)Þàß�Ù`Êâá-Ñ � î x�Z î i h i ñ u+ò î � î qTxtu î<�7� ��[[i ñ u î m ð�î u�� î,ð � o ð�îwñ qx[�ï sî ZlX�[�u~X ñ sî�îwñ l�b î ï l�cñ h i`ï ñ sî u î y�ïdX h i�i sî�î+ñ z �� x�[�ZjïdX�Z�� î u\[5qx[�ïdZlX�y î � î Z sî sî yYZaX-ï ð Z î � î u\[e��X¶ó ð Z î�] z �7�*� u î óPZ�[�x�õ î
� î0Ý h X�i`ï ð Z î x î,ð ï nî ïKZ î y h i ñ ïKZ ð X-ï zV� u$y h i/ïKX î i/ï�� i h îjð � ñ Z î x�Z sîwñ�î i/ïK[[i`ï l:b � l�c � f�W��°���Æ�î ï ��� � � g î ïU�[�Z nî ï îwñ@_ o h X�Z���X¶ó ð Z î�] z �@äls z � h ï h i ñ m ð ò X-uDi�ò î � X ñ ï î x-[ ñ�ð i î [�Z nî ï îrî i`ïdZ îf�WD�����Æ� î ï ��� � � g yh[�Z@y î+ñ � î Z�i�X î Z ñ i î x î,ð o î i/ï»x�[ ñ nî ïKZ î�Ý h X�i`ï ñ z-W îMñ�î,ð u �cb0ã y h qTxtu î ï
y h ZaZ îwñ x h i���[[i`ïà�[ y î b ã îwñ ï 9{l�b[v l�c�v ���¾ç-�T� ��v �(��� é^� = z0� u ð�ñ X î,ð Z ñ ��b0ã ññ X�qTxtu îwñ x î,ð o î i`ï nî ïKZ î X�� î i`ïdX ø sîwñ�� x�[�Z î � î qTxtu î uwò ��b0ã<9{l�b vYl�c = zf h i ñ X�� sî Z h i ñ uwò ��b0ã@91�T��ç-�T���v �(��� é^� = z � h ð�ñ Z î qx[�Zwm ð h i ñ m ð ò X-uBi�ò î � X ñ ï î x�[ ñ
�·ò [�Z nî ï î9î i`ïdZ î f�WD������� î ï ��� � � g ��[[i ñ u î b ã � qx[�X ñ � îjð � y�õ î qxX�i ñ �T��ç2����e�
l b � �(��� é^���@î ï ����ç2������ l c ���X�T� é�� z�f î+ñ � î Z,i-X î Z ñ � h i�i î i/ï@� î,ð �x��b0ã ñ�� u î
x�Z î qxX î ZZ sî � sî Z î i�y î ï h ð�ñ u îwñ i g0ð xtu î ï ñ � î f�W��°�¾��� m ð Xx î,ð o î i/ï nî ïdZ î Ý h X�i`ï ñ [[o î y ��� � � g
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Þ ��ß  ¥�� ��� �   ��¥ �m�¦����à���� �  ��m�i��1¢� ¶>� ���"£á�*â ¢��¥ �����¦�>� �2�  ã� ��ä �Jå� � �   � �@���1¢�   � � ¥����2�  UVihKj7 �  �� � ¢��¥ ���¦� � � Á �>�1�X� � � � � ��¥�� �m� � ���1¢�   � �2�i��m�`�>� ¥ ��æÁ���1¢�Y��� �� ��¦ç�è � à ¥ �>�� �� � ¢� ���>�� U���Ã  ¥h� ¢� æ<�� �}¢� �m���¦è �¯� ��è �-�¯é �i�ç�è �   �2��� �¦æ � �� ��`�>�� �ê èxb�ëlè�c*ëlì¦ì¦ì`ëlè�í�î � �U��� � ����ç�è ���2�  +ï���¦�i �ð �»7���1�y�ñ �����  ä � � �m�>�1� �   ¥��  +�i�ç�è �  S ����2�U ��m� ¥�ò ¢�*�   � �<æ�¢� æÁ���¦� �   ��¥ ��� � ��`� � �»7�>�`�¯ó p ��� � � ��ä �Jå� � �¡� ���2�^è��§ �)2�-��� â2�¯�  ��� ��`æÁ�¦è���¦� � k� ¥�� è¦è �¯� ¢��¥ �m�¦� �¯� �Ã  �c¥ �m�`�>� Q2��Q-�ôP� ��� � � ��ä �Jå� � �%�  ���� � ���1¢�   � �2�1¢�*� �����I�������mç�� � �èæ¶Y¢� ç1�m� ä � � rUõFp � ���2�Jè £á� ��  � æÒç1è �J�-�  ö�1� � � �  �  �� � ¢� �����1¢� ���� � õ"p 9 èN� ¥ �� � �¦�ß�è¦�`�1¢�÷�2� � õFp �  �� � ¢� ���>�1¢�*� �ß�� ë = � »7�>�`�ùø����úVmhKj����>���  ���� ¸
���>��� � �%è £¤�*â ¢��¥ �1�m�¦��� �2� èN��� ��ä �Jå� � � ó p � »7�>�`� �Uû2ü�ýðê�9 ø�=�è £á� ��  � æÒç1è �Y�2�  ����ç1è �  J ����Yè �   ä � � è¦è �  �à
ø �  �� � ¢��þ �1� ��F�@ÿI�æ¶>��� � Q-�¦�lQ ���1¢�   � �-� � èN�' �������1¢� ¶>� �Á�F£¤�*â ¢��¥ �����¦��� �2� ó p � �·�����¦è¦�� m���2�Xè £ VmhKj±ø � ôP��2� ����� � �P�X��� � ���7 ��¦�m�`�>� ¥�� �-�m�i�è � � � � ���� ¥ �>�1��  �-�  I����ç�è �  w  � ï���`� �-� èN�Xæ<��1�	k� � �  ����������2� ���
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����ç�è ���2�  wï���¦�i �= � ôP� ��� �  �������1¢� ¶>� �  ��1�¦� �*â � ¥ � � æ � �-�%è � �1�m�¦� ¥ �¦� �^�2�  +� ��ä �Iå� � �   �2� �m�>�¦�-�m�1� �� �4¢� ���>�¦è � 9 è��¯ -¢� è ��¥ ���¦�>� �"£ ��çy��� �@� � � �� ����¦� � è��S�m�>�`�2����� � = �Á �>�1�<� ¥*¥ ¢���2� �ú�� â � ¸ ����è � ��  �2� è £ VihKj�k�Ã������m�¦� �"£ ��� � �i�ç�è �Ã�2�[� �¦æ � �ß ��¦���� �à%�1�>�� � �� ����7 ��>��  �"£ �1�Ý���mç�� �('*) � Â �>��  � �� ����7 ��>�� Õ¢� ¶ñ�è � æ � �-� �"£ �1�Ý���mç�� �('*) ���>���¡� ¥*¥ ¢���-� �
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V2 CLIENT

 V1

 V1

C
 G

 = 172495 (garder)

TEMPS  V2Eliminer(G): C
 G

 = 298891 (ignorer)

 V1 CLIENTEliminer(G): 
C

 G
 = 422928 (ignorer)

TEMPS CLIENTEliminer(G): C
 G

 = 443935 (ignorer)

Légende

CLIENTV2TEMPSEliminer(G): C
 G

 = 91821 (ignorer)

Première étape G = 
  20

V2 CLIENTAjouter(G) :  

CLIENTV2TEMPSAjouter(G) : 

C
 G

 = 129034 (garder)

 G
 = 27240 (garder)C

: Le noeud d’ajout
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Legende:

ASI: Algorithme de sélection des index
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Sum(Ventes_dollar)

CLIENT  VENTES TEMPS PRODUIT

Q1 Q2

20 5  15Fréquences

Requêtes Q5

Sum(Ventes_dollar)

Tables

CVP

V2 

V1:

V3

 Etat = ‘IL’
     (C)

 Etat = ‘IL’
     (C)

     (P)
Type_paquet = ‘‘Boîte"

Sum(Ventes_dollar)

     (C)
Sexe = ‘M’
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Légende:

N : Nombre de fragments de la table des faits

L: Nombre de fragments fixé par l’administrateur

C_Co : Coût courant

C_Pr : Coût précédent

 Début

de requêtes
Ensemble 

1. Calculer N

2. Calculer le coût

  Sélectionner une table de 

Fragmenter la 
   table des faits

NON

OUI

  Si (N < L) et (C_Co < C_Pr) Dé-sélectionner la table

dimension (si c’est possible)

NON
OUI

FIN

Schéma de fragmentation final
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: jointure distribuée

Client2

Temps1
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Produit1

Produit2
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Ventes1

Ventes2

Ventes3

Ventes8

Temps2
Légende:

: jointure simple
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