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3�þ�N�÷S?O<T?�F�HJGQ3T;E?OG®8!G 8VðQF�HJ:)8VF73TP ��8UûJ/©C�÷SðQ;=F�3547?OG�6¾F73T<&>�G�?Oñað�3T;z8!÷O÷SH��óF7>�3$8!ð�F�HJ:)8VF�35Pv?OP�3TG9F�? %$

<U8VF7?SHJG H!ö*;=<&>�3T:)8'<T÷È8V;7;735;z?SG®P�?"!u354735GaFz;=HJð�4=<T3�;7<&>�35:v8V;EF�>�8VF
8V473$<T8!G�P�?OP�8VF�3¦F�H�ô03­ð�G�?&%�3TP²?SG
F�>�3'6J÷OHJô�8!÷};7<&>�35:v8�/ í GQö�HJ4=:v8VF7?SHJGï?SG9F�356J4�8¬F�?SH!G-?S;�8®P�?".�<Tð�÷�FUBuF7?S:�36
�<5HJG�;=ð�:)?OG�6�Bu8!G�P � G�H��z÷ 

3TP�6J3�?SG9F73TG�;=?OòJ3�N�4=H�<53T;7;5B98!G�P�F�>Q3�8UòV8!?S÷S8!ô�?O÷S?OF�û
H!ö�8!G¾8!ðQF�H!:v8VF73TPM;7ð�NQN0HJ4sF*?S;*8zòV8!÷Oð�8!ô�÷O3§8!;7ND3T<�FUB
3T;7ND3T<5?È8!÷O÷Oû�?SGÏ<U8!;=3)H!ö�÷È8!4=6J3';7<T8!÷S3�?OGaF73T6J478VF�?OHJG�B#8!;M?OF�?O;�:)HJ4=3�8!G�PY:)HJ4=3�ö�4735ñ�ðQ3TG9F �z?�F�>ÃF�>�3
?SG�<5473U8V;7?SGQ6�Gað�:kô0354
HVö(?OGQö�HJ47:)8VF7?SHJG);7HJð�4=<T35;$8UòV8!?S÷S8!ô�÷S3¦?SG 6J÷OHJô�8!÷u?SGQö�HJ4=:v8¬F�?SH!Gv;=û�;sF�3T:�;T/

1 >�3kN�8!ND3T4­?O;­HJ4=698!G�?'rT35P-8!;­ö�H!÷S÷SH��z;5/ í GÃ.�3T<5F7?SHJG ��BQ�©3�?SG9F747H�P�ð�<T3¾F�>�3u3�L<; 587 ÷S8!G�6Jð�8!6J3
 �F�>Q3¾;sû�G9F�8¬þï?S;z?SG C N�ND3TGQP�?�þ C #z8VG�P[�©3kH!ðQF�÷O?SG�3$F7>�3k8VN�N�47HJ8!<&>ïF7H)?OGaF73T÷O÷S?S6!3TG9FÙ;7<&>Q3T:)8)?SG9F736

6J4�8VF7?SHJG²F�H!6J35F7>�3T4 �z?OF7>�8�47ð�G�GQ?SG�6�3�þQ8!:�N�÷S3Mð�;=3TP�F7>�47HJðQ6J>�HJðQF
F�>Q3¾N�8VN0354T/ í G�.�3T<5F7?SHJG �QB ��3
P�3T;=<T47?Oô03'F7>�3�<THJG�;sF�4=ð�<5F7?SHJGÃH!ö�8XC�HJ:):�HJG 1 >�35;�8!ðQ47ð�;MH!ö�F�3T4=:)?OG�HJ÷OHJ6J?S<T8!÷#4735÷È8VF7?SHJG�;=>�?SNQ;T/ í G
.�3T<�F�?SH!G ��B ��3M?S÷O÷Sð�;sF�4�8¬F�3$8�.)GQ?OF�û 
�ô�8V;73TPXF�35<&>�G�?Sñað�35;
ö�H!4EF�>�3M8!G�8V÷Oû�;7?O;ÙH!ö(;=HJð�4=<T3M;7<&>�35:v8!;5/ í G
.�3T<�F�?SH!G � �©3�?S÷O÷Sð�;sF�4�8¬F�3�F�>�3¾<T÷Oð�;=F73T4$6J35G�3T478VF�?OHJG�NQ47H�<T3T;=;­ö�HJ4
F�>�3¾?SP�35GaF7?&%�<T8VF�?OHJG�HVö%;735:v8!G9F7? 

<U8!÷O÷Oû²;7?O:)?O÷È8!4Ù<5÷È8!;=;735;�8!G�P�B0?SG�.�3T<5F7?SHJG �QB �©3�P�35;7<T4=?SôD3kF�>Q3�ð�G�? %�<U8VF7?SHJGïN�47H�<T35;7;$ö�HJ4
ô�ð�?O÷SP�?OG�6
F�>�3�6J÷OHJô�8!÷0;7<&>�35:v8Q/v,(?OG�8!÷S÷�ûJB�?SGX.�35<5F7?SHJGN( ��3M6J?Oò!3�HJð�4z<TH!G�<T÷Oð�P�?SGQ6'473T:)8!4 � ;5/
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í G²F7>�?S;©;735<5F�?OHJG ��3�PQ3T;7<547?Oô03­F7>�3�8!4=<&>�?OF73T<5F7ð�473�HVöáF�>�3�;=ð�N�NDHJ4=F7?SG�6�;sû�;=F�35: 8!G�P F7>�3$N�>�8V;73T;zH!ö
F�>�3M8!N�NQ47H98!<&>²F�H�?OGaF73T÷O÷S?S6!3TG9FÙ;7<&>Q3T:)8�?OGaF73T6J478VF�?OHJG�/

����� � oeO������ 587 _"U�[Hk�d&U+kHO�U�[�] RMoeO q�TpYpqeY+b+Oh]! 	"�b	`)b	RAO	i U�TmVpoHWMR8OpV	RXdHTpO

í G ,(?O6Jð�473 ��F�>�3)8!47<&>Q?OF�35<5F7ð�473)H!ö�F7>�3);=ð�N�NDHJ4=F7?SG�6ï;=û�;=F73T: ?S;�;7>QH��zGu/ � ?�F�>Ï4735;7ND3T<5F¾F�HXF�>�3
÷S?OF73T478VF�ð�4=3!B9F�>Q?S;�<U8!G®ôD3
<THJG�;=?SP�354735P²8!;�8VG®3�þQ8!:�N�÷S3
H!öáNDH���354=ö�ð�÷# " ;=û�;sF�3T:�ÿ (-� / í GvF�>�3­8!47<&>Q? 

F�3T<�F�ð�4=3!B28!ôDHKòJ3�3U8V<&>ï;=HJð�47<53�÷S?S35;Ù8�F�478!G�;7÷S8VF�H!4< A<T8!÷S÷O3TP%$�TQU	q qeO	T�#©4735;7NDHJG�;7?Oô�÷S3$ö�H!4�F�478!G�;7÷S8VF�?OG�6
F�>�3�;=F747ð�<�F�ð�4=3vH!ö�F�>�3�P�8VF�8X;=HJð�4=<T3�?SG9F�H²F�>�3�<TH!:):�HJG 3�L<; 587 ÷È8VG�6Jð�8!6!3!/ í GË8²;7?O:)?O÷È8!4 �E8Uû
F�4�8VG�;7÷S8VF�?OHJGï?O;z:v8!PQ3¾ô9û²F�>�3�$�TQU	q qeO	T�ö�HJ4
F7>�3Mñ�ðQ3T4=û!B0ö�4=HJ:ùF�>�3u3!& ; 5 7­÷S8!G�6Jð�8!6J3�F�Hv8�÷OH�<T8!÷
473Tñað�35;=F'3+þ�3T<Tð�F�3TPÄô9ûÃF�>Q3v;7?OG�6J÷O3�;=HJð�4=<T3T;5/ C ôDHrò!3vF�>Q3'$�TQU	q qeO	T®F�>Q3T473)?S;¾8( " i Oh]�WXU�RAY�T�B}8
;7H!öqFc��8!473²:�H�PQð�÷S3�F�>�8VF�<THJ:�ôQ?SG�35;TB%?SG9F73T6J478VF�35;TB�8!G�PÄ4=3�%�G�35;�P�8VF&8-4=3T<53T?Oò!3TP ö�47HJ:�F�>Q3%$�ThU	q�n
qeO	TpbJ/ í GX8!P�P�?�F�?SH!G�B�F7>�3�:�3TP�?S8VF�HJ4©6J3TGQ3T4�8¬F�3T;ÙF7>�3^3!& ;/587Ùñað�3T4=?S35;zö�H!4�F�>�3)$�TQU	q qeO	Tmb9B�;=F�8!4=F7?SG�6
ö�47HJ: F�>�3�ñað�354=û 4=3Tñað�35;=Fzö�HJ47:kð�÷È8VF73TP®H!G®F�>�3�6J÷OHJô�8!÷D;7<&>Q3T:)8Q/+*¦;7?OG�6�F�>Q3�L$3T;7<547?ONQF�?OHJGD;áHJ6J?O<T;
F�3T<&>QG�?Sñað�35; �©3$<T8!G 6J3TGQ3T4�8¬F�3$?OG 8!G 8!ð�F�HJ:)8VF�?O< ��8UûvF7>�3­F�478!G�;=÷È8VF7?SHJG�?SG9F�Hk÷SH�<U8!÷2ñað�3T4=?S35;Eö�HJ4�8
6J?Oò!3TG-ð�;=3T4$ñað�354=û  A;=3T3'.�3T<5F7?SHJG ��ö�HJ4¦8!G-3+þ�8V:)N�÷O3+#+/ 1 >Q3�:)35P�?È8¬F�HJ4z:�H�P�ðQ÷S3�?S;
HJôQF�8!?SG�35P�ô9û
<THJð�NQ÷S?SGQ6�8_�=;=3T:)8!G9F�?O<�8!N�N�4=H98!<&> ��B�ô�8!;735PïHJGï8�L$3T;=<T47?ONQF�?OHJGK;áHJ6J?S<5;Ù<THJ:�NDHJG�3TG9F� �? /Ç3!/ 3�L�1�

1 H�HJ÷S;©3TG�6!?SG�3 #©8!G�PvHJG²8k<T÷Oð�;=F73T4=?SG�6¾<THJ:�N0H!G�3TG9F^ �? /Ç3!/�B C-, 1/. W í .vF�H�HJ÷}ÿ *�� #�B�F�HJ6!35F�>Q3T4 �z?�F�>®8
:)?OG�?S:)8!÷�3�L<; 587 ?SG9F73T4=öA8V<T3!/
;#3�F10325460 @87 0 I97;:9:9:;7 0=</>ÙôD3©8¦;73�F�H!ö�;7<&>�35:v8!;}H!ö�? >�35F73T47H!6J3TG�35HJð�;�;=HJð�4=<T3T;*F�>�8¬F�>�8UòJ3�F�H¦ô03?SG9F�356J4�8VF73TP�/ í G�HJ47P�354­F�Hv3U8!;=?S÷OûX<5HJ:):kð�G�?S<T8VF�3M;7H!ð�47<53'P�3T;=<T47?ONQF�?OHJG�;¦ô03�Fc��353TG �z4�8!N�ND3T4=;�8!G�P
:)35P�?È8VF7HJ4Ù3TGQ6J?SG�3VB ��3¾P�3�%�GQ3TP�8�P�3T;=<T47?ONQF�?OHJGX÷È8!G�6!ð�8!6J3VB�<U8!÷O÷S3TPN3�L<; 5 7  �ö�HJ4ÙF7>�3k1A@ , ;sû�GaF�8¬þ
H!ö23�L<; 5 7E÷S8!G�6Jð�8V6J3!B�;7353¾8VN�N035G�P�?tþ C #�BQPQ3T47?�òJ35P²ö�4=HJ: 3�L<; ÿ
���]�á8VG�P®ö�47HJ: F�>Q3B " :�3TPQ?È8VF7HJ4
÷È8!G�6!ð�8!6J3MN�47H!N0HJ;78!÷ BD8!;¦?OF¦?S;¦P�3T;=<T47?Oô035P-?SGËÿ (�� / C <5<THJ4=P�?SG�6)F�H®4=3T<TH!:):�3TG�P�8VF�?OHJG�;zH!ö¦ÿ (-� B08!G�P
F�H�F�>�3�P�?"!uð�;=?SHJG²H!ö*F�>Q3¾HJô�L=3T<5F¦P�8VF�8':)H�P�3T÷� 8!G�PX?OF7;z;=F&8VG�P�8!4=P@3�L�W@?>
8*��S#�B 3�L<;/587Ù?S;ÙòJ354=û
<T÷SH!;73$F�Hj3�L<;Ã÷È8VG�6Jð�8!6!3!BQ;=ð�N�NDHJ4=F7?SG�6k473Tñað�?O4735:)35GaF7;ÙH!ö*HJð�4E?OG9F�3T÷O÷S?O6J3TG9F©?SGQö�HJ4=:v8¬F�?SH!G)?OGaF73T6J478-

F�?SH!G ;=û�;=F73T:X/ 3�L<;/587E?S;E8�;7HJð�4=<T3�?OG�P�3TND3TGQP�3TG9F
÷È8!GQ6Jð�8!6J3¦ð�;735P²ôaûvF�>�3$:�3TPQ?È8VF7HJ4©F7H':v8!G�8!6J3
F�>�3�;sû�;=F�35:�?OG-8v<5HJ:):�HJG[�E8Uû  a�©3�;7ð�NQN0HJ;=3�F�H)P�3U8!÷T�z?OF7>-P�?'!03T4=3TG9F$;=HJð�4=<T3kF�û�ND3T;TBu;7ð�<&>Ï8!;
473T÷S8VF�?OHJG�8!÷uP�8VF&8Vô�8!;73VB0H!ôHL=3T<�F3
�H!47?S35G9F�3TPïP�8VF�8!ô�8!;=3!B %�÷S3VB*/5/T/m#�/ í F9�z?O÷S÷�ôD3�F�>�3 �z4�8!N�ND3T4zF&8V; � F�H
F�4�8VG�;7÷S8VF�3$F7>�3�HJ47?O6J?SG�8V÷0P�35;7<547?SN�F�?SH!GX÷S8!G�6Jð�8!6J3�H!ö(8!G9û N�8!4sF�?O<Tð�÷S8!4E;7H!ð�47<53¾?OGaF7Hs3�L<; 5 7 8!G�P²F�H
8!P�P²F�>�3�?SG�ö�HJ47:)8VF�?OHJGvGQ3T3TPQ3TP�ô9û F7>�3�:)35P�?È8VF7HJ4TB�;7ð�<&>�8!;ÙF�>�3�;=HJð�47<53�G�8!:�3�8!G�P²F�û�ND3!/

C <T<TH!47P�?OG�6 F7H 3�L<; 587 BX3U8V<&> ;7H!ð�47<53ý;7<&>Q3T:)8C0EDX?S;õ8 <THJ÷O÷S3T<�F�?OHJG H!ö V	_"U�bpb+OpbJB'0EDF2
4�G @ D 7 G I D 79:9:9:H7 GJIKDL>a/ C <T÷È8V;7;!GNMND�OP0ED§?O;�<&>�8!4�8V<5F�3547?'rT3TPÏô9ûÃ8 G�8!:�3'8!G�PÏ8 ;73�FMH!ö©8VF7F747?SôQðQF�35;TB
GQMRD)2 SUTEVXWZY 7\[  ZGQMRD #Q]5/ . 8!<&>ü8VF=F�47?Oô�ðQF73_^a`bO [  ZGQMRD #�B��z?�F�>dce2 � 79:;:9:f7 T(Bz?S;)P�3�%�GQ3TPü8!;®8
N�8!?S45B1^a`g2hSUTE` 7Ji `�]5B �z>�3T4=3'TE`²?S;�F�>Q3 G�8!:�3²8!G�P i `X?O;kF�>Q3XPQHJ:v8V?SGÄ8!;=;7H�<T?S8VF�35P �z?�F�>j^a`9B
473T;=N035<5F7?OòJ35÷Oû!/

1 H­HJô�F&8!?OG�8!G¾?SG9F�35÷S÷S?O6J3TG9F#;=<&>�3T:)8$?SG9F�356J4�8¬F�?SH!G�B���3EðQ;73 3�L�1�
 1 H�HJ÷O;�ÿ
�JB��-� BJ8­;sû�;=F�35:ªô�8!;735P
HJG L$3T;=<T47?ONQF�?OHJG ;áHJ6!?S<T; �z>�?S<&>ÄND3T4sö�HJ47:�;k;=<&>�3T:)8�òV8!÷S?OP�8VF7?SHJGY8!G�PËñað�354=û£HJNQF�?O:)?'rU8VF7?SHJGu/ í G
F�>�3kö�H!÷S÷SH��z?OG�6�B ��3'<5HJG�<53TG9F�478VF�3'HJG�:)35P�?È8VF7HJ4zö�ð�G�<5F7?SHJG�8!÷S?�F�?S35;zH!ö%F�>�3kN�47HJNDHJ;=3TPÏ8!47<&>Q?OF�35<5F7ð�473
ôaû²PQ?S;7<5ð�;7;=?SG�6�F�>Q3¾8VN�N�47HJ8!<&>XF7H�?SG9F�35÷S÷S?O6J3TG9F�;7<&>�35:v8�?SG9F�356J4�8¬F�?SH!G ?SG²:)H!473�P�3�F&8!?O÷ /

���k� �ml�O	T8l+WZOH$�YRn R oeO^U	q q�TpY�UHVpo
1 >�3k8VN�N�47HJ8!<&>XF7H�?SG9F�35÷S÷S?O6J3TG9F�;7<&>�35:v8�?SG9F�356J4�8¬F�?SH!G ?S;z8!4sF�?S<5ð�÷È8¬F�3TP²?OG®F�>�3�ö�HJ÷O÷SH��z?SG�6kN�>�8!;=3T;]!

�J/BolO	ijWMn U�dtRAY�isU�RXWZVFkHO	[�O	TQU�R4WZY�[ YRn�U'pvY�iji Y�[ � oeOpb�U�dtT9d b9/
1 >�3�H!ôHL=3T<�F�?Oò!3�H!ö¦F�>�?O;);sF�35Nó?S;'F�>Q3ï<5HJG�;=F747ð�<�F�?OHJGîH!ö�8£C�HJ:�:�HJG 1 >Q3T;�8Vð�47ð�;vH!öuRAO	T9n
ijWM[�Y�_cYhk�WZVhU�_ TpO	_"U�RXWZY�[&bpoHW$qeb®ö�H!4k;7<&>Q3T:)8-<T÷È8V;7;735;'?SGËPQ?'!03T4735G9F';7HJðQ47<T3K3�L<;/587�;7<&>Q3T:)8!;T/
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first_name ...{ WRAPPER
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File
System

Attribute
name ...

FILE
University_Stud

Global Schema
Builder
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� `c¥r�aegd�[U���©es�s¤a`th�d+��hg�9egdzjKl�hg¤9dÙ�aesjK�Qjrfgd+n { " f�iJf�h�d+�

1 3547:�?SG�H!÷SHJ6J?O<U8!÷%4=3T÷S8VF�?OHJG�;7>Q?SN�;¾8!473)P�3T4=?Oò!3TP ?SGÄ8ï;73T:�? 
�8!ðQF7HJ:v8¬F�?S< ��8UûJB§ô9ûÄ8!G�8!÷OûHrT?OG�6
;=F747ð�<�F�ð�4=3¾8VG�P²<THJG9F�3+þ�F¦HVö}<5÷È8!;=;735;TB�ô9û®ð�;=?SG�6>3�L�1�
 1 H�HJ÷S;©8!G�P F7>�3�L$3T;=<T47?ONQF�?OHJG ;áHJ6J?O<T;
F�35<&>�G�?Sñað�35;T/

��/���l�U�_ad0U�RXWZY�[ YRn b+VpoeO	isU V	_"U�bpb�U�� [eWMRX`2/
1 3547:�?SG�H!÷SHJ6J?O<U8!÷§4=3T÷È8¬F�?SH!G�;7>�?ON�;k?OGÄF�>�3 1 >�35;�8!ðQ47ð�;)8!473 ðQ;73TP F�H�3�òV8!÷Sð�8¬F�3®F�>Q3 ÷S35ò!3T÷ÙH!ö
U�� [eWMR4`�ôD35Fc�©3T35G®;7<&>Q3T:)8M<5÷È8!;=;73T;§ö�HJ4§;7ðQô�;735ñ�ðQ3TG9FÙ?SG9F73T6J478VF�?OHJG�/ 1 H�F�>�?O;%3TG�PuBM�©3¦PQ3�%�G�3
N�47H!N0354¾<5H�3	.)<5?S35GaF7;¾F7>�8VF¾:)3T8!;7ð�4=3�F7>�3v÷O35ò!3T÷�H!öÙ8�.�G�?�F�ûÃH!öÙ;=<&>�3T:)8ï<5÷È8!;=;73T;¾ô�8!;=3TPËHJG
F�>�35?S4ÙG�8V:)35;¦8VG�PX8VF7F747?SôQðQF�35;kÿ ��� /

�Q/ p=_ad�b	RAO	TFkHO	[�O	TQU�R4WZY�[*/
C�÷È8!;=;735; �z?OF7> 8�.�G�?�F�û 8!473 6J47H!ð�N035PªF7HJ6J35F7>�3T4Ïð�;=?SG�6ú>�?S354�8!4=<&>�?S<T8!÷�<T÷SðQ;=F�3547?OG�6úF73T<&> 
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