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ç�è²þ°ï5ñ/ò�ë´ã°ñJåÄë2ä&é�òÁñJè	ö°êPç´êZåÄæJç�ä2ìJè�ê/ç²åÄñiæ;åÄé
é¹þ°ï�ïZê/è�å³é¹äpöSåÄæ
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ïZêPç�åGñJæ¶åÄæ�òÁè´êié¹ç²è�þ�ëbç�þ°è²ätó�ä-õ�ä2íÄåGä&ùiäJøwó3å�ç�ã�
3ñJõ°õ°åÄæ�é&øwç²ã�ê/ç
ó�ä3ö�ñxæ°ñ/ç0è�ä��^þ°åÄè²ä�ç�ã°ä�êiö�ñJð�ç²åÄñiætñ/òwêxë'ñJïtï�ñJæ-ã�êiè�ö°ó�êiè²ä
ð°í³êPç²òÁñiè�ï ñiè3ùJä2æ�ö°ñiè����! ·ýXø°õ°þ�ç�ó�ä8ö�ñ�æ°ä&ä&ö�ê#"²é²ã�ê/è�ä&ö
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single organizational entity overseeing information
resources relevant to genome research

Loosely Coupled: common syntax for data publishing

common semantics for data publishing

shared data model across participating sites

adoption of common DBMSs at participating sites

Tightly Coupled:

.

.
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é�ë´ã°ä2ïZêJé0ð°è�ä&é²ä2æ^çNåÄædñJþ°è�òÁäpö�ä2è´êPç�ä&ödêiè�ë´ã�å�ç�ä&ëbç�þ°è�äiøJêiæ�öZó�ä
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�( ç²ã°è�ä2ä¶íÄê?îJä2è
ï�ñ�ö�ä2íUü7ú·ä	ö°ä&é�ë'è�åGõ�ä3ç²ã�ä�åGï�ð°íÄä2ï�ä&æJç´êPç�åGñJætñiòwñiþ°è0ï�äpö�åÄê/û
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ë2ñiï�ð°è�ä2ã°ä&æ�é¹åÄñiæBé�åÄæ-ç²è´ê/æ�é¹òÁñiè�ï�åGæ°ì)�^þ°ä2è�åÄä&é�ê/ì^ê/åÄæ�éËç�êxë'ñJæ�û
ë2ä2ð�ç�þ�ê/í�é�ë´ã°ä2ïZê�åÄæ^ç²ñ)�^þ°ä2è�åGäpé÷ä ��ð°è²äpé²é²ä&ö�ê/ìJêiåGæBéËç�é²ë´ã°ä&ïZêié
åÄæ-ñiç²ã°ä&è�íÄê?îJä2è´é÷ñiò°ç²ã°ä3é²î�éËç�ä2ï�ø/ó3åGç²ã�ê/æ�ä �°ê/ï�ð°íÄä�ç�ã�êPç0êië'û
ë2ä&é�é¹äpé8ä��oç�ä2è�æ�ê/íNõ°åGñJåGæ°òÁñiè�ï�ê/ç²å³ë2é-ö°êPç´ê/õ�êJé¹äpé2ü �7åÄæ�ê/íÄíÄî�ó�ä
ö�å³é�ë'þ�é�étç²ã°ä¶è²ñJíGä;ñ/òxïZê/ð°ð°åÄæ°ìmòÁþ°æBëbç²åÄñiæBédê/æ�ö�ó3è´ê/ð°ð�ä2è´é
åÄæÖñiþ°èdêiè�ë´ã°åGç²äpëbç�þ°è²äJøNêiæ�öLë2ñiï�ð�êiè²äSç²ã°äpé¹ä�ó3åGç²ã}é²åGï�åÄíÄêiè
é²ñ/ò£çËó�ê/è�ä
ï�ñ�ö�þ°íÄä&é�åÄæ�ñ/ç�ã°ä2è�é²î�éËç�ä2ïZé2ü
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é²ä2ïZê/æ^ç�åÄëNö°êPç´ê�ï�ñ�ö�ä2í &qç�ã°ä!��þ°æ�ë'û
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ê/ç�ê  �ñ�ö�ä2í3* �3�� +��������«ü�â�ã�ä
õ�êJé¹å³ë	ë2ñiæ�ë2ä2ð�ç´é�åÄæ
ç�ã°ä .102�3�� Àö°êPç´ê/õ�êJé¹ä�êiè²ä�ä2æ^ç²åGç²åÄä&éxê/æBö;òÁþ°æ�ëbç�åGñJæ�é&ü���æ�û
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ç�åGñJæ�é�ê/è�ä	þ�é²ä&ödç²ñtïtñ�ö�ä&íXõBñiç²ã�é²ë&ê/í³ê/èNê/ç¹ç�è²åÄõ°þ�ç�ä&é�ê/æ�ö�è²ä2û
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ùPêiíGþ°äpé
ë&ê/æ(ä&å�ç�ã°ä2è
õBä�é¹ç²ñiè�ä&ö�ñJè
ë2ñiïtû
ð°þ°ç²ä&ö ñJæ ö°ä2ïZê/æ�öqü��0æ^ç²åGçËîgë2íÄêJé²é²ä&é�ë&ê/æ õBäLê/è�è�êiæ°ìiäpö
åÄæ·é²þ°õ�çËîoð�ä-ã°åÄä2è´ê/è´ë´ã°åÄä&é&øBó3åGç²ã�é¹þ�õ�ë2íÄêJé²é²ä&é
åGæ�ã°ä2è�å�ç�åGæ�ì�ç�ã°ä
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ñ/òNç²ã°ä&åGè�é²þ°ð�ä2è´ë'í³êié�é2øwêié1ó�ä2íÄí�êié1ã�ê?ùoåGæ�ìdç²ã�ä2åÄè
ñPó3æmé¹ð�ä&ë2åÄêiíGå³é²ä&ö·ð°è²ñJðBä&è¹ç�åGäpé2ü8.102�3�� :å³éxõBä&åGæ�ì�þ�é¹äpömêPç
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(a) Integration Schema

(b) Distributed Databases
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