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�1�)� �öÁª¿ �¥µÌÀÍÅ �ð¸¨µ �(�L�o�c�a�l� �D�a�t�a� �M�o�d�e�l�)�Î· � �öÁª¿ �º½°Å¶¸(�L�o�c�a�l� � �S�c�h�e�m�a�)�¦¸ �¥ÇöÇÏÇÂ´ � �Ü´è° � �
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� � � �¢°¢°ÇÀ � �C�D�B�Â´ � �C�D�B�¡° � �úÀåÀ �ü°®¸ÒÇ �¤Á¸º¦¸ �C�D�B�º½°Å¶¸ �³¼è°ÚÀ¡° �¶µÚÀûÀ¸ÀÎ· �±¼ÃÅÑÇ �öÁª¿ �¥µÌÀ¸Åð¸¨µ(�L�o�c�a�l� � �D�a�t�a� � �M�o�d�e�l�)�¦¸ �ÌÀë¿ÏÇ©¿ �öÁª¿ �º½°Å¶¸(�L�o�c�a�l� � �S�c�h�e�m�a�)�¦¸ � �¥ÇöÇÑÇÙ´.� � �öÁª¿ �º½°Å¶¸¡¿Â´ �C�D�B�¡° � �ð¸¨µÏÇÂ´ � �Ç½¼¼è° �¤Á¸º¡° � �¥ÇöÇÈµÙ´.� � �º½°Å¶¸¦¸ �¸±º¼ÏÇÂ´ � � �ÖÁÈµ �ä¿Ò¼Â´ �Ç½¼¼è°(�Ç¶Â´ �´°¼Ã)�¦¸ � �¥ÇöÇÏÇÂ´ � �×ÅÌÀíº(�Ç¶Â´ �¬Å¡·º½)�Í¿ � �£¿¼Æ¼Æ£°ÇÀ �ü°è°¦¸ �¥ÇöÇÏÇÂ´ �ü°è° �¬¿á°(�A�s�s�o�c�i�a�t�i�o�n� � �L�i�n�k�)�ÌÀÙ´.� � �£¿¼Æ¼Æ¦¸ � �¥ÇöÇÏÇÂ´ � �×ÅÌÀíººÀ �Ó¼º¼»À � �¡°öÁÂ´¥µ � �Ó¼º¼ºÀ �×ÅÌÀíº¡¿ �ð¸¨µÏÇÂ´ �£¿¼Æ¼ÆÇÀ �º¼úÁ»À � �¥ÇöÇÑÇÙ´.� � �©¿¯· �C�D�B�¶¸Ù´ �öÁª¿ �¥µÌÀ¸Å �ð¸¨µ»À � �ÌÀë¿ÑÇ � �Ç½¼¼è° �¤Á¸ºÇÀ �ð¸¨µµ¸ºÀ �¶µÚÀûÀÌÀÇ¹Î· �°°ºÀ �Ç½¼¼è° �£¿¼Æ¼Æ¡° � �¡°öÁÂ´ � �º¼úÁ»À � �±¼¤ÁÒÇ �§¶¡¿µµ �C�D�B�¶¸Ù´ �Ù´¥¸ �Ó¼º¼»À �£¿¼Æ¼ÆÇÀ �Ó¼º¼¸ÀÎ· �±¼ÃÅÒÇ � �ö¼ÖÀÙ´.� � �Ç¶ÑÇ �Ó¼º¼ÇÀ �ÌÀ§¸ÌÀª³ �°°ºÀ �£¿¼Æ¼Æ¦¸ � �¥ÇöÇÏÇÂ´ � �×ÅÌÀíºÇÀ �ÌÀ§¸,� �°°ºÀ �º¼úÁ»À �¥ÇöÇÏÇÂ´ � �Ó¼º¼ÇÀ �ÌÀ§¸ �±¼¤Áµµ �C�D�B�¶¸Ù´ �Ù´£¸í° �°°ºÀ �£¿¼Æ¼ÆÇÀ �°°ºÀ �Ó¼º¼ÇÀ �ª°»À �¥ÇöÇÒÇ �§¶¡¿µµ �Ó¼º¼ª°ÇÀ �D�o�m�a�i�n�ÌÀ �ÇµÂ´ �ª°ÇÀ �üÇ(�V�a�l�u�e� �T�y�p�e�)�ÌÀª³ � �¤Áö¼üÇÇÀ �Ó¼º¼ �ª°ÇÀ �æ°ì¿ �ª°ÇÀ �¤Á®Èº¼(�P�r�e�c�i�s�i�o�n�)�,� �Ó¼º¼ �ª°ÇÀ �Ü´§À(�U�n�i�t�)�îµÌÀ �C�D�B�¶¸Ù´ �Ù´£¸Ù´.� � �ûµó¶­¼ � �º½°Å¶¸ �ëÅÕÇÃ½¡¿ �×ÅÌÀíºÇÀ �ÌÀ§¸,� �Ó¼º¼ �ÌÀ§¸,� �ª°ÇÀ �¥ÇöÇ¡¿ � �ÖÀî¾­¼ �ëÅÏÀÈµ � �¥ÇöÇ¸ÀÎ· �Ù¹Ù²î¾ß¾ � �ÑÇÙ´.� �
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� �C�D�B�ÇÀ �º½°Å¶¸¶¸Ù´ � �¶µÚÀûÀ¸ÀÎ· �±¼¤ÁÑÇ �öÁª¿ �¥µÌÀ¸Å �ð¸¨µ»À �ÌÀë¿ÏÇ©¿ �º½°Å¶¸¦¸ �¥Ç �öÇÏÇ´¿â± � �§¶®¹¡¿ � �M�D�B� � �ç»ë¿ÚÀ¡¿Ô° �ëÅÕÇÈµ �C�D�B� �º½°Å¶¸¦¸ �¸º©¿ÖÁâ± �§ÀØÇ­¼Â´ �­¼Î· �Ù´¥¸ �öÁª¿ �¥µÌÀ¸Å �ð¸¨µÎ· �¥ÇöÇÈµ �C�D�B�ÇÀ �º½°Å¶¸¦¸ �ø°ëÅÈµ �¥µÌÀ¸Å �ð¸¨µ»À �ÌÀë¿ÏÇ©¿ �¥ÇöÇØÇ �ÙÁ �ÊÇä¿¡° � �ÖÀÙ´.� � �Ç¶ÑÇ �M�D�B�ÇÀ � �ç»ë¿ÚÀ¡¿Ô° �¦Áø°Éµ �¤Á¸ºÂ´ �C�D�B�¡° �ü°®¸ÏÇÂ´ �ð¸çµ �¤Á¸º¡° �Éµ �ö¼µµ � �ÖÀöÁ¸¸ � �Ý¹åµÃ½ �×±²· �ÊÇä¿Â´ � �ø¾Ù´.� � �


� � �C�D�B�¡° � �ü°®¸ÏÇÂ´ �¤Á¸ºÇÀ �ÎºÐº¸¸ÌÀ �M�D�B�ÇÀ �ç»ë¿ÚÀ¡¿Ô° � �¸º©¿úÁ � �ö¼µµ � �ÖÀÙ´.� �C�D�B�ÇÀ � �º½°Å¶¸ �³¼è°ÚÀÂ´ �öÁª¿ �º½°Å¶¸¡¿ �ã´Ü°øÁ �¤Á¸ºßÁ � �î¾²¶ �¤Á¸º¦¸ �M�D�B�ÇÀ �ç»ë¿ÚÀ¡¿Ô° �¦Áø°ÒÇ � �Í°ÎÀ¡°¦¸ �á°¤ÁÏÇ©¿ �©¿¯· �C�D�B�¡¿­¼ �ø°ëÅ¸ÀÎ· �¤ÃÃÅÑÇ �ø°ëÅÇÀ �¥µÌÀ¸Å �ð¸¨µÎ· �M�D�B� �ç»ë¿ÚÀ¡¿Ô° �¦Áø°ØÇ �ÙÁ �¤Á¸º¡¿ �ë´ØÇ­¼¸¸ �º½°Å¶¸¦¸ �¥ÇöÇÑÇÙ´,� � �ÌÀ �º½°Å¶¸¦¸ �ö¼âÃº½°Å¶¸(�E�x�p�o�r�t� � �S�c�h�e�m�a�)�ó¶í° �ÑÇÙ´.� �
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�ö¼âÃ �º½°Å¶¸¦¸ �¥ÇöÇÏÇÂ´ �ø°ëÅÇÀ �ð¸¨µºÀ � �C�D�B�¡° �¶µÚÀûÀ¸ÀÎ· � �¤ÃÃÅÑÇ � �öÁª¿ �¥µÌÀ¸Å �ð¸¨µÇÀ � �Ç½¼¼è° � �¤Á¸º �ð¸¨µµ¸ �É´Â·¸ºÙ´ � �ÎÈÀ¾ �Ù¶î¾­³ �Ç½¼¼è°¡¿ � �¸ÁçÀÏÇÂ´ �³°ä³»À �ó¾¶¸ª³ �ÚÀ¬¿º½´·í° �¤Á®ÈÏÇÔ° �ð¸¨µÏÇÂ´¡°¡¿ � �â±ØÁ»À � �ÐµÙ´.� �(� �S�a�l�t�o�r� �9�1�(� � �C�D�B�ÇÀ � �ø°ëÅð¸¨µÎ· � �ûÀÕÇÏÇÙ´í° � �òÆ¡°ÏÇÂ´ �ð¸¨µºÀ �´°¼Ã �öÁâÇ �ð¸¨µÌÀÙ´.� �(� �S�a�l�t�o�r� �9�1�(� �
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�3�)� �üÀª¿ �º½°Å¶¸(�G�l�o�b�a�l� � �S�c�h�e�m�a�)�¦¸ � �ý»º¼ÏÇÂ´ � �Ü´è° �
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� � � �M�D�B�¦¸ �¸±º¼ÏÇÂ´ �C�B�D�ÇÀ �ö¼âÃ �º½°Å¶¸¡° �ý»º¼Çµé¸ �C�D�B�ÇÀ �ö¼âÃ �º½°Å¶¸¦¸ �ëÅÕÇÏÇ©¿ �üÀª¿º½°Å¶¸¦¸ � �¸±º¼ÏÇÂ´ �º½°Å¶¸ �ëÅÕÇ(�S�c�h�e�m�a� � �I�n�t�e�g�r�a�t�i�o�n�)�ú°¤ÁÌÀ � �øÁàÇÇµî¾ß¾ � �ÑÇÙ´.� � �ð¸çµC�D�B�ÇÀ �öÁª¿ �º½°Å¶¸¡° �üÀª¿ �º½°Å¶¸Î· �¯º¯ÈÇµú¾Ù´í° �ÏÇõ´ó¶µµ �M�D�B�ÇÀ �ç»ë¿ÚÀ¡° �ëÅÕÇÈµ �üÀª¿ �º½°Å¶¸¦¸ �¸ºí° �üÀª¿ �úÁÇÀ(�G�l�o�b�a�l� �Q�u�e�r�y�)�¦¸ �ø´öÁâ±¡¿Â´ �ØÇá°ØÇß¾ �ÒÇ �®¹¦ÁéµÌÀ �¹¸Ù´.�
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� �Ù´½À �×Çñ¸¡¿ �Ò¼³°ÇµÂ´ �®¹¦ÁéµºÀ �º½°Å¶¸ �ëÅÕÇú°¤Á¡¿ �ØÇá°Çµî¾ß¾ �ÒÇ � �®¹¦ÁéµÌÀÙ´.�
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�Ç½¼¼è°ÇÀ �¤Á¸ºÂ´ �¢°¢° �Ù´¥¸ �C�D�B�¡¿­¼ �¬Å¡·º½ � �Ç¶Â´ � �Ó¼º¼¸ÀÎ· � �¥ÇöÇÉµ �ö¼ �ÖÀÙ´.�×±²¸ �3�ÇÀ �“�ç»÷¶(�P�e�r�s�o�n�)�”� �£¿¼Æ¼Æ¡¿ �ë´ÑÇ �º¼úÁ»À �¥ÇöÇÏÇÂ´ �×± �ç»÷¶ �£¿¼Æ¼Æ¡° �¾Áç»ÏÇÂ´ �“�¸Èç»(�C�o�m�p�a�n�y�)�”�,� � �”�¸Èç»ÇÀ �ÖÁÒ¼(�C�o�m�p�a�n�y�_�a�d�d�r�e�s�s�)�”�Í¿ � �°°ºÀ �¤Á¸ºÂ´ �“�ç»÷¶(�P�e�r�s�o�n�)�”� �¬Å¡·º½ÇÀ �Ó¼º¼¸ÀÎ· �¥ÇöÇÉµ �ö¼ �ÖÀöÁ¸¸ � �C�D�B� �2�¡¿­¼³Ã³· �“�¸Èç»”� �¬Å¡·º½Î· �¥ÇöÇÇµí° �“�ç»÷¶”� �£¿¼Æ¼ÆÍ¿ � �“�í°ë¿”� �ü°è°Î· � �¥ÇöÇÉµ �ö¼ �µµ � �ÖÀÙ´.� � �ÌÀ¸·Ô° �°°ºÀ �Ç½¼¼è° �¤Á¸º¡° �­¼Î· �Ù´¥¸ �C�D�B�¡¿­¼ �¸±¶ÁûÀ¸ÀÎ· �Ù´£¸Ô°(�¬Å¡·º½ �Ç¶Â´ �Ó¼º¼)� �¥ÇöÇÇµú¾»À§¶ � �¸±¶ÁûÀÎÀ �÷ÂÌÀ¦¸ �ØÇá°ØÇß¾ �ÑÇÙ´
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�(� � �ÌÀ§¸ �æÃ¹µ �ØÇá° �(�N�a�m�e� � �C�o�l�l�i�s�i�o�n� � �R�e�s�o�l�u�t�i�o�n�)�
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� � � �M�D�B�¦¸ �¸±º¼ÏÇÂ´ �C�D�B�éµ¡¿ �¸ÁçÀÏÇÂ´ �¬Å¡·º½(�Ç¶Â´ �×ÅÌÀíº)� �¡¿ � �ë´ØÇ­¼ �°°ºÀ �¬Å¡·º½Í¿ �Ù´¥¸ �¬Å¡·º½ÇÀ � �¸±Ðº»À � �§ÀØÇ­¼ �¬Å¡·º½ �ÌÀ§¸ÇÀ �ñº³±,� �¬Å¡·º½¦¸ �¸±º¼ÏÇÂ´ �Ó¼º¼éµÇÀ �ÌÀ§¸ �ñº³±¡° �àÇØÇ®Áß¾ �ÑÇÙ´.� � �×±±·¥µ �C�D�B�Â´ �¶µÚÀûÀ¸ÀÎ· �¬Å¡·º½ª³ �Ó¼º¼ÇÀ �ÌÀ§¸»À �¤ÁÏÇÇ¹Î· �°°ºÀ �Ç½¼¼è° �£¿¼Æ¼Æ¦¸ �¥ÇöÇÏÇÂ´ �¬Å¡·º½ÇÀ �ÌÀ§¸ÌÀ �C�D�B�¶¸Ù´ � �Ù´£¸Ô° �¥ÇöÇÉµö¼µµ � �ÖÀí° �(�ÌÀ½À¿µÇÀî¾ �ß¹ý»)� � �Ù´¥¸ �Ç½¼¼è° �£¿¼Æ¼Æ¦¸ �¥ÇöÇÏÇÂ´ �¬Å¡·º½ÇÀ �ÌÀ§¸ÌÀ �­¼Î· �Ù´¥¸ �C�D�B�¡¿ �°°ºÀ �ÌÀ§¸¸ÀÎ· �¥ÇöÇÉµ �ö¼ �ÖÀÙ´.�(�¿µ½ÀÌÀÇÀî¾ �ß¹ý»)�.� � �Ó¼º¼ �ÌÀ§¸¡¿ �ÖÀî¾­¼µµ �¶¸ùÂ¡°öÁÎ· �ÌÀ½À¿µÇÀî¾,� �¿µ½ÀÌÀÇÀî¾ �®¹¦Á¡° �ß¹ý»ÑÇÙ´.� � �ÌÀ½À¿µÇÀî¾,� �¿µ½ÀÌÀÇÀî¾ �®¹¦Á¦¸ �ÌÀ§¸ �æÃ¹µ �®¹¦Áó¶í° � �ÏÇÂ´¥µ �ÌÀ§¸ �æÃ¹µ �®¹¦ÁÇÀ �ØÇá°ºÀ �º½°Å¶¸ �ëÅÕÇ¡¿ �ÖÀî¾­¼ �ÊÇö¼ûÀ¸ÀÎ· �ÌÀï·®Áß¾ �ÏÇÂ´ �ú°¤ÁÌÀÙ´.� � � � � � � � � �
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� � � �­¼Î· �Ù´¥¸ �C�D�B�¡° �°°ºÀ �¬Å¡·º½ÇÀ �°°ºÀ �Ó¼º¼ÇÀ �ª°»À � �¥ÇöÇÒÇ§¶ �­¼Î· �Ù´£¸Ô° �¥ÇöÇÒÇ �ö¼¡° �ÖÀÙ´.� �Ó¼º¼ÇÀ �üÇ(�A�t�t�r�i�b�u�t�e� �T�y�p�e�)�ÌÀ �Ù´¦¸ �ö¼ �ÖÀí° � �Ç¶Â´ �Ó¼º¼ÇÀ �üÇÌÀ �¤Áö¼ÏÀ§¶ �Ó¼º¼ÇÀ �ª°ÌÀ �¡°öÁÂ´ �¤Á®Èµµ(�P�r�e�c�i�s�i�o�n�)�¡° �Ù´¦¸ö¼µµ � �ÖÀ¸Àç¸ �Ó¼º¼ �ª°ÇÀ �Ü´§À,� �Ó¼º¼ �ª°ÇÀ �üÀ¼Ã �ü¹§À(�S�c�a�l�e�)�¡° � �Ù´¦¸ö¼ �ÖÀÙ´.�
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� � � �¹¿¦¸ �éµé¸ �¬Å¡·º½ �“�ç»÷¶(�P�e�r�s�o�n�)�”�ÇÀ �Ó¼º¼ �“�³±°À �ö¼ØÁ(�E�d�u�c�a�t�i�o�n�)�”�ÇÀ �ª°ºÀ �“�P�r�i�m�a�r�y�,� �J�u�n�i�o�r�,� �H�i�g�h�,� �U�n�i�v�.�,� �G�r�a�d�u�a�t�e�”�ÌÀ �Çµî¾ �®¹ÚÀüÇ(�C�h�a�r�a�c�t�e�r�e� �T�y�p�e�)�ÏÀ �ö¼µµ �ÖÀí° � �¤ÈºÀ �Ù´¥¸ �C�D�B�¡¿­¼Â´ �Ó¼º¼ �“�³±°À �ö¼ØÁ”�ÇÀ �ª°¸ÀÎ· �“�P�r�i�m�a�r�y�,� �J�u�n�i�o�r�,� �H�i�g�h�,� �U�n�i�v�,� �G�r�a�d�u�a�t�e�”�¦¸ �¤Áö¼üÇ¸ÀÎ· �ÚÄåµ­ÈÑÇ �ª°»À �¡°®Á �Ó¼º¼ �ª°ÇÀ �üÇÌÀ �¤Áö¼üÇ(�I�n�t�e�g�e�r� �T�y�p�e�)�ÌÀ �Éµ �ö¼µµ �ÖÀÙ´.� � �Ó¼º¼ �ª°ÇÀ �Ü´§À¡° �Ù´¥¸ �¹¿¦¸¸ºé¸ �Ó¼º¼ �“�·µ(�M�o�n�e�y�)�”�ÇÀ �ª° �Ü´§À(�U�n�i�t�)�Â´ �C�D�B�¡¿ �ûµó¶­¼ �“�D�o�l�l�a�r�”� �¤ÈºÀ �“�P�o�u�n�d�”�¡° � �Éµö¼µµ � �ÖÀÙ´.� � �ûµó¶­¼ �©¿¯· �C�D�B�¡¿ �¸ÁçÀÏÇÂ´ �°°ºÀ �ª°ÇÀ �Ó¼º¼¡¿ �ë´ØÇ­¼Â´ �ëÅÏÀÈµ �Ó¼º¼ �ª°ÇÀ �¥ÇöÇ �æ¹ý¹(�T�y�p�e�,� �U�n�i�t�,� �P�r�e�c�i�s�i�o�n�,� �S�c�a�l�e� �)� �¼¼ì¿í° �ëÅÏÀÈµ �¥ÇöÇ¸ÀÎ· �â±¸ÁÇÀ �Ó¼º¼ �ª°»À �¯º¯ÈØÇ �ÖÁî¾ß¾ �ÑÇÙ´.�


�


� � � �§À¡¿ �­¿Å°Èµ �®¹¦ÁéµºÀ �ð¸Îµ �º½°Å¶¸ �ëÅÕÇÃ½¡¿ �ØÇá°Çµî¾ß¾ �ÏÇÂ´ �®¹¦ÁéµÌÀÙ´.� � �â±»ºûÀ �¸ÀÎ· �M�D�B�¦¸ �¸±º¼ÏÇÂ´ �©¿¯· �C�D�B�éµ¡¿ �¸ÁçÀÏÇÂ´ �¬Å¡·º½ßÁ �°°ºÀ �¬Å¡·º½Í¿ �Ù´¥¸ �¬Å¡·º½¦¸ �¸±ÐºÏÇí° �°°Ù´í° �ÇÆÜ´Èµ �¬Å¡·º½¡¿ �ë´ØÇ­¼Â´ �¬Å¡·º½ÇÀ �Ó¼º¼»À �¥ÇöÇÏÇÂ´ �Ó¼º¼éµ �ßÁ � �°°ºÀ �Ó¼º¼ú° �Ù´¥¸ �Ó¼º¼»À �¸±ÐºÏÇ©¿ �ç»ë¿ÚÀ¡¿Ô° �¦Áø°Éµ �ëÅüÈÈµ �üÀª¿ �º½°Å¶¸ �(�G�l�o�b�a�l� �S�c�h�e�m�a�)�¦¸ � �¸¸çµÙ´.� �º½°Å¶¸ÇÀ �ëÅÕÇÇÀ �ì¿±¼ûÀÎÀ �ØÇá° �®¹¦ÁÂ´ �C�D�B�¡¿ �¸ÁçÀÏÇÂ´ �¬Å¡·º½Í¿ �Ó¼º¼»À �ë´ó»¸ÀÎ· �ÌÀ§¸ �æÃ¹µ �®¹¦Á¦¸ �ØÇá°ÏÇí° �¸±¶ÁûÀ¸ÀÎ· �Ù´£¸Ô° �¥ÇöÇÈµ �Ç½¼¼è° �¤Á¸º¦¸ �ëÅÏÀÈµ �¸±¶ÁÎ· �¥ÇöÇØÇß¾ �ÑÇÙ´.� �¸±¶ÁûÀ �¥ÇöÇÇÀ �®¹¦Á¡° �ØÇá°Çµí°,� �°°í° �Ù´¥¸ �¬Å¡·º½,� �Ó¼º¼ÇÀ �¸±ÐºÌÀ �ÌÀç·î¾øÁ �ó»ÂÅ¡¿­¼ �ëÅÏÀÈµ �Ó¼º¼ �ª°ÇÀ �¥ÇöÇ �æ¹Ä½»À � �¼¼ö¿ß¾ � �ÑÇÙ´.� � � �
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�3�.� �Q�u�e�r�y� � �P�r�o�c�e�s�s�i�n�g� � �i�n� � �M�u�l�t�i�d�a�t�a�b�a�s�e� � �S�y�s�t�e�m�s� �


�


�


�º½°Å¶¸ �ëÅÕÇÇÀ �á°ú° �ëÅÕÇÈµ �üÀª¿ �º½°Å¶¸(�G�l�o�b�a�l� �S�c�h�e�m�a�)�¡° �ý»º¼Çµé¸ �ñºÎ·­¼ �M�D�B�ÇÀ �ç»ë¿ÚÀÂ´ � �M�D�B�¦¸ �ë´ó»¸ÀÎ· �ÏÇª³ÇÀ �¥µÌÀ¸Å£ºÌÀº½¦¸ �ç»ë¿ÏÇíµÌÀ �©¿¯· �C�D�B�¡° �úÀåÀ �ü°®¸ÏÇÂ´ �¤Á¸º¦¸ � �üÀª¿ �º½°Å¶¸¦¸ �ëÅØÇ �¸ºí° �º½°Å¶¸¡¿ �¥ÇöÇÈµ �©¿¯· �C�D�B�ÇÀ �¤Á¸ºßÁ � �ç»ë¿ÚÀ¡° � �ø¿ÏÇÂ´ �¤Á¸º¦¸ �ßÃâÃÒÇ �ö¼ �ÖÀÙ´.� �ç»ë¿ÚÀ¡° �üÀª¿ �º½°Å¶¸¦¸ �ë´ó»¸ÀÎ· �ø´öÁÂ´ �úÁÇÀ¦¸ �üÀª¿ �úÁÇÀó¶í° � �ÏÇÂ´¥µ �ç»ë¿ÚÀ¡° �üÀª¿úÁÇÀ¦¸ �ø´öÁé¸ �üÀª¿ �úÁÇÀÂ´ �M�D�B�¦¸ �¸±º¼ÏÇÂ´ �ð¸çµ �C�D�B�¡¿ �üÀÞ´ÇµÔ° �ÈµÙ´.�


�¢° �C�D�B�ÇÀ �úÁÇÀ �³Ã®¸â±(�Q�u�e�r�y� �P�r�o�c�e�s�s�o�r�)�Â´ �üÀª¿ �úÁÇÀ¦¸ � �ØÇ®¼(�P�a�r�s�i�n�g�)�ÏÇ©¿ �C�D�B�¡° �úÀåÀ �ü°®¸ÏÇÂ´ �üÀª¿ �úÁÇÀÇÀ �ë´ó»ÌÀ �ÇµÂ´ �¤Á¸º¡¿ �ë´ÑÇ �öÁª¿ �úÁÇÀ(�l�o�c�a�l� �q�u�e�r�y�)�Î· �¯º¯ÈÃ½ÑÄ �öÁª¿ �úÁÇÀÇÀ �ö¼àÇ»À �ÑÇÙ´.� � �M�D�B�¦¸ � �¸±º¼ÏÇÂ´ �ð¸çµ �C�D�B�Â´ �üÀª¿ �úÁÇÀ¦¸ �öÁª¿ �úÁÇÀÎ· �¯º¯ÈÏÇ©¿ �úÁÇÀ¦¸ �ö¼àÇÏÇí° �ö¼àÇÈµ �©¿¯· �C�D�B�ÇÀ �úÁÇÀ �á°ú°Â´ �ëÅÕÇÇµî¾ �M�D�B�ÇÀ � �ç»ë¿ÚÀ¡¿Ô° � �¸º©¿øÁÙ´.� � �


� �E�x�p�o�r�t� � �s�c�h�e�m�a� � �s�u�b�q�u�e�r�y�ÇÀ �c�o�s�t�¦¸ �òÆ¡°ÏÇÂ´ �¥µ¡¿Â´ �s�u�b�q�u�e�r�y�¡° �t�a�r�g�e�t� �q�u�e�r�i�e�s�Î· �¯º¯ÈÏÇÂ´ �æ¹ý¹ �×¹ � �¢° �t�a�r�g�e�t� �q�u�e�r�y�¡° � �ØÇç´ÏÇÂ´ � �l�o�c�a�l� �s�y�s�t�e�m�¡¿­¼ �ö¼àÇÏÇÂ´ �üÀ«·ú° �Ð¹¢ÁÏÇÔ° � �ü°Ã·ÌÀ � �ÖÀ¸ÀÇ¹Î· �ÖÃûÀÇÀ �P�e�r�f�o�r�m�a�n�c�e�¦¸ �ò¾â±§ÀØÇ­¼Â´ � �q�u�e�r�y� �d�e�c�o�m�p�o�s�e�r�,� �g�l�o�b�a�l� � �q�u�e�r�y� � �o�p�t�i�m�i�z�e�r�,� � �q�u�e�r�y� �t�r�a�n�s�l�a�t�o�r�s�,� � �l�o�c�a�l� �q�u�e�r�y� �o�p�t�i�m�i�z�e�r�ÇÀ �¶Á¤Á �ßÁçÀÏÇÂ´ �ÛÀ÷¾ÌÀ �ÊÇä¿ÏÇÙ´.� � �G�l�o�b�a�l� �q�u�e�r�y� �p�r�o�c�e�s�s�i�n�g�ÇÀ �üÀ¼Ã �c�o�s�t�Â´ �p�r�o�c�e�s�s�i�n�g� �l�o�c�a�l� �q�u�e�r�i�e�s� �c�o�s�t�s�,� �ó»ÌÀÑÇ �d�a�t�a�b�a�s�e�¡¿ �d�a�t�a�¦¸ �üÀÞ´ÏÇÂ´ �c�o�s�t�s�,� �p�o�s�t�p�r�o�c�e�s�s�i�n�g� �q�u�e�r�i�e�s�ÇÀ � �ÑÃÕÇÌÀÙ´.�


� � � �Æ¾¡· �×±²¸ºÀ �q�u�e�r�y� � �p�r�o�c�e�s�s�i�n�g� � �³¼í¸¸ÀÎ·­¼ �S�Q�1�,�.�.�.�.�.�,�S�Q�n�ºÀ �s�u�b�g�u�i�r�e�s�ÌÀí° � �P�Q�1�,�.�.�.�P�Q�k�Â´ � �q�u�e�r�y� �d�e�c�o�m�p�o�s�i�t�i�o�n�ÄÈÇÀ � �p�o�s�t�q�u�r�i�e�s�ÌÀí° � �T�Q�1�,�.�.�.�,�T�Q�n�ºÀ �q�u�e�r�y� �¯º¯È¡¿ � �ûµ¥¸ � �ØÇç´ �öÁª¿ �Ã½º½ÛÅÇÀ � �q�u�r�i�e�s�ÌÀÙ´.� � �¢° �T�Q� �i�Â´ � �ÏÇª³ÇÀ � �q�u�e�r�y� � �¸ºÙ´ � �¹¸Ù´.� �
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� � � � � � � � � � � � � � � � � �[� �f�i�g� � �4�.� � �O�u�t�l�i�n�e� � �o�f� � � �Q�u�e�r�y� � � �P�r�o�c�e�s�s�i�n�g� � �]�
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�4�.� �T�r�a�n�s�a�c�t�i�o�n� � �M�a�n�a�g�e�m�e�n�t� � �i�n� � �M�u�l�t�i�d�a�t�a�b�a�s�e� � �S�y�s�t�e�m�s�


�4�.�1� � �M�u�l�t�i�d�a�t�a�b�a�s�e� � �T�r�a�n�s�a�c�t�i�o�n� � �P�r�o�c�e�s�s�i�n�g�


� �


� � � �M�u�l�t�i�d�a�t�a�b�a�s�e� �S�y�s�t�e�m�(�M�D�B�S�)�Â´ � �d�i�s�t�r�i�b�u�t�e�d� � �h�e�t�e�r�o�g�e�n�e�o�u�s� �d�a�t�a�b�a�s�e� �p�r�o�c�e�s�s�i�n�g� �¯Èæ°ÏÇ¡¿ �ÖÀÂ´ �d�a�t�a�¦¸ �a�c�c�e�s�s�ÏÇí° �¶ÁÛÀÏÇÂ´ �Í°»À �¡°É´ÉÄ �ÑÇÙ´.� �ÌÀ¯·ÑÇ �Ã½º½ÛÅ �¯Èæ°ÏÇ¡¿­¼ �t�r�a�n�s�a�c�t�i�o�n� �c�o�n�s�i�s�t�e�n�c�y� � �×¹ � �a�t�o�m�i�c�i�t�y� �¦¸ � �®È¸ºÏÇÂ´ � �Í°ÌÀ �î¾Á·î¿ �Í°ºÀ � �l�o�c�a�l� �s�i�t�e�s� �Ã½º½ÛÅÇÀ �ÚÀ¡Äº¼(�a�u�t�o�n�o�m�o�u�s�)� �×¹ �l�o�c�a�l� �s�i�t�e�s�¡¿­¼ � �ö¼àÇÇµÂ´ � �l�o�c�a�l� � �t�r�a�n�s�a�c�t�i�o�n�éµÌÀ �M�D�B�S� �¯Èæ°ÏÇ¡¿­¼ � �ö¼àÇÇµöÁ �Ê¾â± � �§¶®¹ÌÀÙ´.� �©¿¯·öÁª¿ �d�a�t�a� �s�o�u�r�c�e�¡¿ �§À¡ÄÏÇ©¿ �ÖÀÂ´ �d�a�t�a�¦¸ �a�c�c�e�s�s� �ÏÇÂ´ �Í°ºÀ � �t�r�a�n�s�a�c�t�i�o�n�éµ»À �ëÅÏÇ©¿ �ö¼àÇÈµÙ´.� � �æ°ì¿¡¿ �ûµó¶­¼Â´ �Ù´ç¾ÑÇ �t�r�a�n�s�a�c�t�i�o�n�éµÌÀ �¿µÏÀÑÇ �d�a�t�a�b�a�s�e�¦¸ �ø°¯À(�s�h�a�r�e�)�ÏÇí° �¿µÃ½º¼(�c�o�n�c�u�r�r�e�n�t�)�ÖÀÔ° �ö¼àÇÉµ �ö¼ �ÖÀÙ´.� � �D�a�t�a�b�a�s�e� �m�a�n�a�g�e�m�e�n�t� �s�y�s�t�e�m�ÌÀ �¿µÃ½ûÀ¸ÀÎ· �ö¼àÇÇµÂ´ �t�r�a�n�s�a�c�t�i�o�n�éµ �ç»ÌÀÇÀ �c�o�n�c�u�r�r�e�n�c�y�¦¸ �ü°®¸ÏÇí° �ó»£È � �ª³Û» �µ¿âÇ¦¸ �Ì¹¡ÄÂ´ � �Í°»À �æ¹öÁÑÇÙ´.�


�


�M�D�B�¯Èæ°ÏÇ¡¿­¼ � �t�r�a�n�s�a�c�t�i�o�n� � �ü°®¸¡° � �î¾Á·î¿ �Í°ºÀ � �T�r�a�n�s�a�c�t�i�o�n�ÇÀ �Ù´½Àú° �°°ºÀ �Ó¼º¼¡¿ �ûµ¥¸ �Í°ÌÀÙ´


�


� � � �T�r�a�n�s�a�c�t�i�n�ºÀ �B�e�g�i�n� �t�r�a�n�s�a�c�t�i�o�n� � �~� � �C�o�m�m�i�t� �t�r�a�n�s�a�c�t�i�o�n� �ç»ÌÀÇÀ �ð¸çµ �d�a�t�a�b�a�s�e� �i�n�t�e�r�a�c�t�i�o�n�¡¿ �ë´ØÇ �ð¸çµ �A�c�t�i�o�n�ÌÀ �D�a�t�a�b�a�s�e�¡¿ �Ý¹µ¿Çµø´öÁ,� �Æ¾Ï´é¸ �üÀÎº �Ý¹µ¿ÇµöÁ �Ê¾ø´öÁÇÀ �I�n�d�i�v�i�s�i�b�i�l�i�t�y�¦¸ � �¡°®Áß¾ �ÑÇÙ´.� � �T�r�a�n�s�a�c�t�i�o�n�ÌÀ �C�o�m�m�i�t� �T�r�a�n�s�a�c�t�i�o�n�¡¿ �ÌÀ£¸â± �üÀ¡¿ �ß¹ý»ÑÇ �E�r�r�o�r�¡¿ �ë´ØÇ �d�a�t�a�b�a�s�e�¡¿ �Æ¾«¹±· �¯ºæ°ç»×Çµµ �Ý¹µ¿ÏÇöÁ �Ê¾â± �§ÀØÇ­¼Â´ �R�o�l�l�b�a�c�k� �t�r�a�n�s�a�c�t�i�o�n�»À �ö¼àÇØÇß¾ �ÑÇÙ´.�


�


�<� �A�C�I�D� � �P�r�o�p�e�r�t�i�e�s� � �>�


�


� � � � �A�C�I�D�(�A�t�o�m�i�c�i�t�y�,� �C�o�n�c�i�s�i�s�t�e�n�c�y�,� �I�s�o�l�a�t�i�o�n�,� �D�u�r�a�b�i�l�i�t�y�)� �p�r�o�p�e�r�i�t�e�s�Â´ � �T�r�a�n�s�a�c�t�i�o�n� � �p�a�r�a�d�i�g�m�ÇÀ � �ßÁä¿ �ÙÇÉ½ �ç»×ÇÌÀç¸ �d�a�t�a�b�a�s�e� �s�y�s�t�e�m�³°ß¹¡¿ �¹¸ºÀ �µ¿âÇ»À �Ì¹ÆÃÙ´.�


�


�A�t�o�m�i�c�i�t�y� � �:� � �T�a�n�s�a�c�t�i�o�n�¡¿ �ö¼Ý¹Èµ �d�a�t�a�b�a�s�e�ÇÀ �o�p�e�r�a�t�i�o�n�ÌÀ �üÀÎº �Ý¹µ¿Çµø´öÁ,� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �


� � � � � � � � � � � � � � � � � � �Æ¾Ï´é¸ �Æ¾«¹±· �µ¿âÇ»À �Ì¹¡Ä¡Ä �Ê¾Æ¾ß¾ �ÑÇÙ´.� �(�A�L�L�-�o�r�-�N�o�t�h�i�n�g� �T�y�p�e�)�


�


�C�o�n�s�i�s�t�e�n�c�y� � �:� � �º¼ø°ûÀÎÀ �T�r�a�n�s�a�c�t�i�o�n�ÇÀ �ö¼àÇºÀ �d�a�t�a�b�a�s�e�ÇÀ �c�o�n�s�i�s�t�e�n�c�y�¦¸ �¯ÀöÁ


� � � � � � � � � � � � � � � � � � � � �ØÇß¾ �ÑÇÙ´.�


�


�I�s�o�l�a�t�i�o�n� � � � � �:� � �ÑÇ �T�r�a�n�s�a�c�t�i�o�n�¡¿­¼ �ß¹ý»ÑÇ � �E�v�e�n�t�Â´ �C�o�n�c�u�r�r�e�n�t� �ÏÇÔ° �ö¼àÇßÁ


� � � � � � � � � � � � � � � � � � � � �ÎÀ �Ù´¥¸ �t�r�a�n�s�a�c�t�i�o�n�ú°Â´ �«¹ü°ÏÇ©¿ß¾ �ÑÇÙ´.�


�


�D�u�r�a�b�i�l�i�t�y� � � � �:� � �T�r�a�n�s�a�c�t�i�o�n�ÌÀ � �c�o�m�p�l�e�t�e�Çµî¾ �á°ú°¡° �d�a�t�a�b�a�s�e�¡¿ �c�o�m�m�i�t�Çµé¸


� � � � � � � � � � � � � � � � � � � � � �Ù´¥¸ �M�a�l�f�u�n�c�t�i�o�n�ÌÀ �ß¹ý»Çµõ´ó¶µµ �¸º¸ÁÇµî¾ß¾ �ÑÇÙ´.� �


�


�


�M�u�l�t�i�d�a�t�a�b�a�s�e� �Ã½º½ÛÅ �¯Èæ°¡¿­¼Â´ � �Îµ¡°öÁ �üÇÂÅÇÀ � �t�r�a�n�s�a�c�t�i�o�n�ÌÀ � �¸ÁçÀÑÇÙ´.�


� �


�L�o�c�a�l� �t�r�a�n�s�a�c�t�i�o�n�s� � �:� � �M�D�B�S�ÇÀ � �C�o�n�t�r�o�l� �ü¹§À¦¸ �þ¹î¾ª³ � �ÖÀ¸Àç¸ �ÌÀ¯·ÑÇ � � � � � � � � � � � � � � � � � � � � � � � � �t�r�a�n�s�a�c�t�i�o�n�éµºÀ � �ç»ë¿ÚÀ �p�r�o�g�r�a�m�ÇÀ �ö¼àÇá°ú°¦¸ �l�o�c�a�l� � �D�B�M�S�¡¿­¼ � �Þ¹Â´Ù´.� �
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� � �h�o�m�o�g�e�n�e�o�u�s� �d�i�s�t�r�i�b�u�t�e�d� �d�a�t�a�b�a�s�e�¡¿ �ÖÀî¾­¼ �g�l�o�b�a�l� �s�e�r�i�z�a�b�i�l�i�t�y�¦¸ �®È¸ºÏÇÂ´ �æ¹È¾ºÀ �¢° �s�i�t�e�¡° �¿µÏÀÑÇ �c�o�n�c�u�r�r�e�n�c�y� �c�o�n�t�r�o�l� �s�c�h�e�m�e� �×¹ �c�o�n�t�r�o�l� �i�n�f�o�r�m�a�t�i�o�n�»À �ø°¯ÀÏÇÂ´Í°ÌÀÙ´.� � �M�D�B�S�¡¿ �ÇÀÏÇ©¿ �ëÅÕÇÇµÂ´ �©¿¯· �l�o�c�a�l� � �D�B�M�S�Â´ �ó»ÌÀÑÇ �c�o�n�c�u�r�r�e�n�c�y� �c�o�n�t�r�o�l� � �p�r�o�t�o�c�o�l�s� � �[�e�,�g� �:� �t�w�o�-�p�h�a�s�e�-�l�o�c�k�i�n�g� �(�2�P�L�)�,� � �t�i�m�e�s�t�a�m�p� �o�r�d�e�r�i�n�g� �(�T�O�)� �,� � �s�e�r�i�a�l�i�z�a�t�i�o�n� �g�r�a�p�h�t�e�s�t�i�n�g�(�S�G�T�)�,� �e�t�c�.�]� �»À � �ç»ë¿ÏÇí° � �ÖÀÙ´.�


� � � �L�o�c�a�l� � �t�r�a�n�s�a�c�t�i�o�n�s�ºÀ �G�T�M�(�g�l�o�b�a�l� �t�r�a�n�a�c�t�i�o�n� �m�a�n�a�g�e�m�e�n�t�)�ÇÀ �ü°®¸ �ü¹§ÀÛ¹¡¿ �ÖÀ¸ÀÇ¹Î· �h�o�m�o�g�e�n�e�o�u�s� �d�i�s�t�r�i�b�u�t�e�d� �d�a�t�a�b�a�s�e�¡¿ �ÕÀî¾­¼ � �g�l�o�b�a�l� �s�e�r�i�a�l�i�z�a�b�i�l�i�t�y�¦¸ �®È¸ºÏÇâ± �§ÀÑÇ �ØÇá°G�T�M�ºÀ �g�l�o�b�a�l� �t�r�a�n�s�a�c�t�i�o�n�s�»À �ø¼­¼ûÀ¸ÀÎ· �Ç½àÇÏÇÔ° �ÔÇ¸ÀÎ·­¼¸¸ �g�l�o�b�a�l� �s�e�r�i�z�a�b�i�l�i�t�y�¦¸ �¸ºåÀÑÇÙ´.� �×±¯·ª³ � �×±¯·ÑÇ �¯Èæ°ÏÇ¡¿­¼Â´ �g�l�o�b�a�l� �t�r�a�n�s�a�c�t�i�o�n�éµÇÀ �s�e�r�i�a�l� �e�x�e�c�u�t�i�o�n�ºÀ �g�l�o�b�a�l� �s�e�r�i�z�a�b�i�l�i�t�y�¦¸ �¸ºåÀØÇÖÁöÁÂ´ � �Ê¾Â´Ù´.� � �Ö¿Ä³ÏÇé¸ �G�T�M�ºÀ �l�o�c�a�l� �t�r�a�n�s�a�c�t�i�o�n�»À �ÎÀÄ½ÏÇöÁ �ø¸ÏÇí° � �×±Í°ºÀ � �Ç¶ÑÇ �£°¢ÁûÀÎÀ � �c�o�n�f�l�i�c�t�¦¸ �ÎÀÄ½ÏÇöÁ �ø¸ÑÇÙ´.� �ÌÀ¯·ÑÇ �öÇó»ºÀ �m�u�l�t�i�d�a�t�a�b�a�s�e� �¯Èæ°¡¿­¼ �g�l�o�b�a�l� �s�e�r�i�z�a�b�i�l�i�t�y�¦¸ �®È¸ºÏÇÂ´¥µ �ÖÀî¾­¼ÇÀ �ßÁä¿ÑÇ �î¾Á·ò¿ÌÀ �ÈµÙ´.�
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�1�)� �G�l�o�b�a�l� � �s�e�r�i�z�a�b�i�l�i�t�y�¦¸ � �¯ÀöÁÏÇâ± � �§ÀÏÇ©¿ � �l�o�c�a�l� �×¹ �g�l�o�b�a�l� � �t�r�a�n�s�a�c�t�i�o�n�s�»À �ø°ëÅ � � � � � � � � � � �I�n�t�e�r�f�a�c�e�¦¸ �ëÅÏÇ©¿ �çÀ¬¿á°ÏÇí° � �i�n�t�e�r�f�a�c�e�¦¸ �ëÅÏÇ©¿ �ð¸çµ �t�r�a�n�s�a�c�t�i�o�n�éµÇÀ �ö¼àÇ»À � �c�o�n�t�r�o�l�ÏÇÂ´ � �Í°ÌÀÙ´.� � � �×±¯·ª³ � �á°ú°Â´ �É½¢°ÑÇ �P�e�r�f�o�r�m�a�n�c�e� � �úÀÏÇ¦¸ � �¡°®ÁÀ¿í° � �Ç¶ÑÇ �g�l�o�b�a�l� �×¹ �l�o�c�a�l� � �t�r�a�n�s�a�c�t�i�o�n�s�ºÀ � �c�o�n�c�u�r�r�e�n�c�y� � �c�o�n�t�r�o�l� � �o�v�e�r�h�e�a�d� �®¹¦ÁÎ· � �M�D�B�S� �×¹ �l�o�c�a�l� �l�e�v�e�l�¡¿­¼ �ï°õ¶»À �Þ°»À � �Í°ÌÀÙ´.�


�2�)� � �G�l�o�b�a�l� �t�r�a�n�s�a�c�t�i�o�n�ÌÀ �©¿¯· �s�i�t�e�s�¡¿­¼ �ö¼àÇÇµâ± �§¶®¹¡¿ �a�t�o�m�o�c�i�t�y� �ïÁ �ð¸çµ � �s�u�b�t�r�a�n�s�a�c�t�i�o�n�éµÌÀ �Ï¿üÀ÷È �ö¼àÇÇµÅ°ª³ �Ï¿üÀ÷È �óÆâ±(�a�b�o�r�t�)�Çµî¾ß¾ �ÏÇÂ´Í°»À �ä¿¸±ÑÇÙ´.� � � �ÌÀ¯·ÑÇ �Í°»À �¸¸·ÁÏÇâ± �§ÀØÇ­¼Â´ � �a�t�o�m�i�c� �c�o�m�m�i�t� �p�r�o�t�o�c�o�l� �(�e�.�g� �:� �t�w�o�-�p�h�a�s�e� �c�o�m�m�i�t� �p�r�o�t�o�c�o�l�)� �ÌÀ � �ÊÇä¿ÏÇÙ´.� � �¢° �l�o�c�a�l� � �D�B�M�S�¡° �P�r�e�p�a�r�e�d� �ó»ÂÅ¦¸ �öÁø¿ÑÇÙ´í° �ÏÇõ´ó¶µµ �M�D�B�S�¯Èæ°¡¿­¼ÇÀ �a�t�o�m�i�c� �c�o�m�m�i�t� �p�r�o�t�o�c�o�l� �»À � �ÌÀë¿ÏÇÂ´ �Í°ºÀ �l�o�c�a�l� �s�i�t�e�ÇÀ �t�r�a�n�s�a�c�t�i�o�n� �ö¼àÇ¡¿ �ë´ÑÇ �l�o�c�a�l� �D�B�M�S�ÇÀ �c�o�n�t�r�o�l�»À �ÒÀÔ° �ÇµÂ´ � �Í°ÌÀÙ´.� �(�ûµó¶­¼ �l�o�c�a�l� �D�B�M�S�Â´ �p�r�e�p�a�r�e�d� �ó»ÂÅ¡¿­¼Â´ � �g�l�o�b�a�l� �t�r�a�n�s�a�c�t�i�o�n�»À �a�b�o�r�t� �Ç¶Â´ �c�o�m�m�i�t� �Ã½³Åö¼ �ø¾Ù´.� �)�


�3�)� � �¢° �l�o�c�a�l� �D�B�M�S�¡° � �p�r�e�p�a�r�e�-�t�o�-�c�o�m�m�i�t� �o�p�e�r�a�t�i�o�n�»À �¦Áø°ÑÇÙ´é¸ � �a�t�o�m�i�c�i�t�y�¦¸ �¸ºåÀÏÇÂ´ �Í°ºÀ � �£°Ü´÷È �ÒÇ �ö¼ � �ÖÀ»À �Í°ÌÀÙ´.� � �×±¯·ª³ � �l�o�c�a�l� � �D�B�M�S�¡° �p�r�e�p�a�r�e�-�t�o�-�c�o�m�m�i�t� �o�p�e�r�a�t�i�o�n�»À � �¦Áø°ÏÇöÁ � �Ê¾Â´Ù´é¸ � �g�l�o�b�a�l� � �t�r�a�n�s�a�c�t�i�o�n�ºÀ � �î¾°¶ÑÇ �s�i�t�e�s�¡¿­¼Â´ �c�o�m�m�i�t�ÏÇí° � �Ù´¥¸ � �s�i�t�e�s�¡¿­¼Â´ � �a�b�o�r�t�Éµ �ö¼ �ÖÀÙ´.� � �ÌÀ¯·ÑÇ �ó»²È¡¿ � �ë´³ÃÏÇâ± �§ÀÏÇ©¿ � �3�¡°öÁÇÀ � �ó»ÌÀÑÇ � �m�e�c�h�a�n�i�s�m�ÌÀ � �¦ÁÈ¾ÈµÙ´.�


� � �(� �R�e�d�o� � �:� � �Ç½ÐÆÑÇ � �s�u�b�t�r�a�n�s�a�c�t�i�o�n�ÇÀ � �w�r�i�t�e�s�Â´ � �Ç½ÐÆÑÇ � �ð¸çµ �w�r�i�t�e�s� � �o�p�e�r�a�t�i�o�n� �»À �çÀö¼àÇÏÇÂ´ �r�e�d�o� �t�r�a�n�s�a�c�t�i�o�n�»À � �ÌÀë¿ÏÇ©¿ � �¤Áó»­È �Ã½³Å �ö¼ �ÖÀÙ´.�
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