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Tools
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characteristic rules

discriminant rules
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others

Generalized (prime) relations

Generalized feature tables

Multiple layered databases (MLDBs)

Discovery without generalization

association (dependency) rules

evolution rules
integrity constraints

others
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¸ ®-±�®�¡C® ê £W®��
n ø�oqpGrlÝIÞ�á7Ø�s�Ø­öZt
ëEr½ê�u!àâÛzöXàâæ9Ú�v�àZtGØ1æZìtÝBr�Ö�s�Ø1uQàZr íHàâæ#àâæZÞtØ1Ú�wÚ	å#äzà«Ø)×�àâå�æ¤á	Ù:öâÛ<Úyx�Û<×�s-Û<Û<æ�Ú	Û<×	Ú�å&zIàâ×	Û�u?Ú�àâæÏö«Ø1á	Þ�ÛEìAØ1×7Ø&x�Ø)Ú	Û<Ú�rê�æ|{^}�~1�&�D�������y�X�	�k�������^�)�3�7���>�Z�G�N~����"���/���>�&���&���1�%��~���@���Z��t��AØ1Þ�Û�ÚIî�ñ�$��Zî:ø­ù�t=�~Ø1Ú	ã#àâæ9Þ�×	å�æ=tN�@rXòGr�tAí�Ø­ç�ø�#�#�ð�r
n î�o
ÝBr�ß&å�á	Þ1àâìAØlØ1æZì+p�r���r�ß&á7Ø1ä7ã�u�Ø)æ�r%�+å#Ø1ì#àâæZÞlì�Ø)×7Ø�àâæ#×	åIìZÛ<Ú	ä<á�à���w×�àâå�æ á	Û)Ø1Ú	å�æ9Û�á	Ú�rLê�æ {5}�~&�&�D�������y�q���k�������^�)���¡���>�Z�@�N~�������/���%�&���&���&�>�D~��q�����Z��tN��Ø)Þ�Û<ÚBî#ø&$��:î�î�ù�t^�~Ø1Ú	ã#àâæZÞ�×	å�æ=t��Er ò�r�tí�Ø<çEø�#�#�ð�r
n ð�oqpGrD��r&ß�á7Ø1ä7ã�u�Ø1æ=r£¢\àâÛ�s-àâæZÞLìAØ1×7Ø¤zqá	å¥u Ø¤v#æZå&s�öâÛ�ì9Þ�ÛEá	Û��Zá	Û�wÚ	Û<æ#×7Ø)×�àâå�æ¯öâÛ�æ9Ú�r~ê�æ¦{5}�~&�&�3���>�Z�E�§~������^¨D©�ª¬«�­�ª����k���%­¤��®>��}Uª����~��°¯%�&}�±k²���}��������=�U��«��X³@�>~�´�«��U­&���X¨D��µ���µ�¶ ����t���Ø)Þ�Û<Ú�ø�ø�$��Aø)î�ñ�tëRå�v#ç�å�t���Ø1�AØ1æ=t=�\Û�ä<Û�u�x�Û<áQø�#�#�ð�r
n !1o
óBrAò�Ø­àZtAú@rZò-Û<á	ä<å�æZÛ�t�Ø1æZì¤��r%·½Ø1æ=r�Ý�×	×	á�à�xZÙ9×	Û�wSå�á�àâÛ<æ#×	Û<ìCàâæZì9ÙZä�w×�àâå�æ�àâæEá	Ûzö«Ø)×�àâå�æAØ­ö�ìAØ1×7Ø&x�Ø)Ú	Û<Ú�r?êSæLèBr5é�à«Ø1×	Û�×	Ú�v#ç�w	Ö#ãAØ1�#àâá	åvØ1æZì�¸r=��r õ9á7Ø�s-öâÛ<ç�tZÛ<ì#àâ×	å�á	Ú�t	³��>~�´�«��U­&���¹��ª¬µ"��~�º&�&}�±mª��»�����Z��¼���µ"��µ�t�AØ1Þ�Û�Úlî:ø­ð��:î�î�ô�r+ÝIÝ½ÝIê�½�íCê�ë¤éRá	Û<Ú	Ú�t�ø�#�##ø�r
n ï�oJé	rZò-ã9Û�æ�rRë�ãZÛ�Û<æ#×�àâ×�ç�wSá	Ûzö«Ø)×�àâå�æZÚzã#à��/u
å#ì9Ûzö3¾&ëRå&s�Ø1á	ìJØ�ÙZæ:àO¿AÛ<ì �àâÛ�s�å&zRìAØ1×7Ø�rD�X�	�ÁÀ�}�����µ��	�����Z��¼���µ"���=±&µ��Z�¬tAø�¾ #��Zð�ù�t5ø&#�$�ù�r
n ù�o+�¸r��¸rËò-ã#ÙvØ1æZì£ÂBr5ò-ãZÛ<æ�rBú�ÛzàâÞ�ã�xAå�á	ãZå#å#ì�Ø1æZì~Ø1Ú	Ú	å#äzà«Ø)×�à� �ÛÃ ÙZÛ<á	çvØ1æZÚ�s-Û<á�àâæZÞ�rÅÄ�~�©�}U�>��«3~������>�Z��«�«�ªO���&�>�	���"��~�}������Zª�~��k�=±&µ���Z�&�EµUt+ø�¾ ð�ï�ï��Zð�ô�î�tRø�#�#�î�r
n $�oJõ�r&ò-Ù�����Û�æ9Ú�Ø)æ9ìÅp�r,�\Û�u?å)öâå�u�x�Û�r~ò-å#å���Û�á7Ø1×�à� �Û�Ø)æ9Ú�sjÛ<á�àâæ9Þ�¾ÝÆu?Û<×	ãZå#ì9å)öâå�Þ�çE×	åy�9á	å& �àâìZÛQàâæ#×	ÛzöXöXàâÞ#Û<æ#×�Ø)ä<ä<Û<Ú	Úl×	å�ìAØ1×7Ø&x�Ø)Ú	Û<Ú�rê�æÇ{^}�~&�1�DÈ��>­/���>�Z���N~������GÉ§Ê�Ë>�&}U�G�@���Z��¼U��µ��X�=±&µ��Z�&�EµUt3��Ø)Þ�Û<Úù�î#ø��:ù1!#ð�t5õ�Ø­àâá�zrØ1Ü>t>¢RÝ�tZÝG�Zá�àXö�ø&#�ô�ô�r

n ô�o+�¸r3��rRõ9á7Ø�s-öâÛ<ç�tËèBrËéËà«Ø)×	Û<×	Ú�v#ç�w]Ö:ãAØ1�#àâá	å�t�Ø1æZìvòGrN��r5í�Ø1×	ãZÛ<Ù9Ú�rÌIæ9å&s-öâÛ<ìZÞ�Û¿ì#àâÚ	ä<å& �Û�á	ç àâæKìAØ1×7Ø&x�Ø)Ú	Û<Ú�¾ ÝIæ>å& �Û<á� �àâÛ�s@r ê�æèBrRé�à«Ø1×	Û<×	Ú�v#ç�w]Ö#ã�Ø&�:à«á	åvØ)æ9ì)�Çr^��r5õ9á7Ø�s-öâÛ<ç�t&Û<ì#àâ×	å�á	Ú�tD³@�%~�´�«O���­&���Í�@ª¬µ"�U~�º1�&}U±Íª��Î�����Z��¼���µ"��µ�t/�AØ1Þ�Û<Ú¿øU�Zî�$�r�ÝIÝ½ÝIêÏ½�íCê�ëé�á	Û<Ú	Ú�t5ø&#¥#:ø�rn #�oy��r^·½Ø1æ=t�óBrjò�Ø­àZt½Ø)æ9ì£úErjò-Û<á	ä<å�æZÛ�rÐ�IØ)×7Ø�wSìZá�à� �Û<æ�ì#àâÚ	ä<å& �Û<á	çå1z Ã Ù�Ø)æ#×�àâ×7Ø1×�à� �Û
á	Ù:öâÛ<ÚIàâæ�á	Û7ö«Ø1×�àâå�æAØ­öjìAØ1×7Ø1xAØ1Ú	Û�Ú�r@��É3É�É7À�}�����µ"�³@�>~�´�«��U­&���B���%­B�@���Z�XÉ^�Ñ��ªÒ�>���&}Uª�����t�ï�¾ î�#���! ñ�tRø&#¥#�ð�rn ø­ñ�oy��r=·IØ)æ�Ø1æZì�óBr�õ9Ù�rm��ç#æ�Ø&uQàâä?Þ�Û<æ9Û�á7Ø1×�àâå�æ~Ø1æZì�á	Û�¿�æZÛ�u?Û�æ#×Iå1zä<å�æZä<Û��Z×Qã#àâÛ<á7Ø)á	äzã#àâÛ<ÚXzqå�á@v#æZå&s-öâÛ<ì9Þ�ÛCì#àâÚ	ä<å& �Û<á	ç�àâæLì�Ø)×7Ø1xAØ1Ú	Û<Ú�rê�æ {^}�~&�1�5�G�m�G��¶ ��ÓÇÔk~�}�Õ�µ�®>~�ËÖ~��)³@�>~�´3«���­&���»��ª¬µ"��~�º&�&}�±yª���@���Z��¼���µ"��µØ×Ï³m�G�k¶ ��Ó�Ù1tD�AØ1Þ�Û<ÚLø)ï¥$���ø­ù�ô�t?Ö#Û)Ø)×	×�öâÛ�t@��ÝBt@�)Ù#öâçø&#�#&!�rn ø�ø�oy��r�·IØ1æ�Ø)æ9ì�óBr�õ9Ù=r@�RÜ��:öâå�á7Ø1×�àâå�æ¯å&z-×	ãZÛ���å&s-Û<áIå&z�Ø)×	×	á�à�x9ÙZ×	Û�wå�á�àâÛ<æ#×	Û<ì>àâæ9ìZÙ9ä�×�àâå�æ�àâæ>ìAØ1×7ØTu!àâæ:àâæZÞ�r ê�æÚ�Er íÛr�õ�Ø<ç#ç#Ø)ì�tèBr+é�à«Ø1×	Û<×	Ú�v#ç�w]Ö#ã�Ø&�:à«á	å�t&é	r�Ö�u!ç#×	ã�t5Ø)æ9ìÜpGr��\×	ã#ÙZá	Ù9Ú7Ø&uQç�t+Û�ì:àOw×	å�á	Ú�t��G­�º&���>�U��µGªÒ�¤³��>~�´�«��U­&���@�@ª�µ��U~�º&�1}U±����>­X�@���Z�»�Øª��>ª�����t��Ø)Þ�Û<Ú�ð�#�#���! î:ø�r+Ý½ÝIÝ½ê�½�íCêSë¤é�á	Û�Ú	Ú�t�ø&#¥#�ù�rn ø­î�oy��rN·½Ø1æ=tRóBrËõ9Ù=t&Ø1æZì£pGr&ú\Þ�rBò-å#å���Û<á7Ø)×�à� �Û Ã Ù9Û<á	ç~Ø1æZÚ�s-Û<á�àâæZÞÙ9Ú�àâæZÞ/uQÙ#öâ×�à��#öâÛ�wqö«Ø1ç�Û�á	Û<ìvì�Ø)×7Ø1xAØ1Ú	Û<Ú�r
ê�æ){5}�~&�&�,È��>­+���>�Z���§~�������N~&~�Ë>�&}����'ªÒº1�Ý���"��~�}������Zª�~��)�=±1µ"�Z�&�EµUt^�AØ1Þ�Û<Úk!Ñ$��Zï�ô�t½ëRå�á	å�æ#×	å�tò\Ø)æ�Ø)ì�Ø�t5í�Ø<ç ø�#�#&!�rn ø­ð�oy��rD·IØ)æ¤Ø1æZìÇÞ	r�úEr¹��àZrß�\Û<ìZÙ9ä�×�à� �Û�wÏ�3pB¾£�\Û�ì9ÙZä<×�à� �Û~Û<æ#×�àâ×�ç�wá	Ûzö«Ø1×�àâå�æ9Ú	ã#à��/u
å#ì9Ûzö�Ø1æZìJàâ×	Újì�Ø)×7Ø\ö«Ø1æZÞ�ÙAØ1Þ�Û¥r3������~�}U�B���Zª�~������>­�=~����Z´N��}��yÀ��U�U®>�>~�«�~U��±&t#ð&!�¾âø&#�î��Zî�ñ1!�t�ø&#¥#�î�rn ø"!1oqp�rÑ·\Ù#öXö5Ø)æ9ì+pGr�Ì\àâæZÞ�r�Ö:Û�uJØ1æ#×�àâä�ì�Ø)×7Ø1xAØ1Ú	Ûmu?å#ì9Û7öXàâæ9Þ�¾-Ö#ÙZá� �Û<ç�tØ1���:öXàâä)Ø)×�àâå#æ9Ú�tJØ1æZì�á	Û<Ú	Û)Ø)á	äzã�àâÚ	Ú	Ù9Û�Ú�rà�X�	�á�N~��¹Ë�©��Z�G�=©�}�º&�¬tø&#�¾ î�ñ#ø��:î�ù�ñ�tRø&#�ô�$�rn ø­ï�o
ëErjê�uQàâÛ7öXàâæ9Ú�v�à�roê�æ#×	Û7öXöXàâÞ�Û<æ#× Ã Ù9Û�á	ç�Ø1æZÚ�s-Û<á�àâæZÞ¯àâæ¤á	Ù#öâÛÛxAØ1Ú	Û<ìÚ	ç#Ú	×	Û�u?Ú�r@Ä��	²�~���ª��@{5}�~U��}������Bª��Ñ�ÑtÑ!�¾ î�î�#��Zî�ï�$�tRø�#�ô¥$�rn ø­ù�oqÌBr9Ý�r%ÌlØ1Ù�zZu�Ø1æ=t=pGrAÖ>r�íHàâä7ãAØ­öâÚ�v�àZtËØ1æZì/�,r%ÌIÛ<á	Ú	ä7ã�x�Û<á	Þ�rjíHàâæ�wàâæ9ÞBz`å�á3v#æ9å&s-öâÛ<ìZÞ�Û\àâæ�ìAØ1×7Ø&x�Ø)Ú	Û<Ú�¾�èIå Ø­öâÚ�Ø)æ9ì�Þ�Û�æ9Û<á7Ø<ö5ì9Û<Ú	ä�á�à���w×�àâå�æÏå&z½×	ã9Û�ê	úm�	�&ú¿Ú	ç#Ú	×	Û�ukr�ê�æ èBr&é�à«Ø1×	Û�×	Ú�v#ç�w	Ö#ãAØ1�#àâá	åÏØ)æ9ì�¸r=��r#õZá7Ø�s-öâÛ<ç¥t9Û�ì:àâ×	å�á	Ú�t	³@�%~�´�«���­&���D�@ª¬µ"��~�º&�&}U±Gª��X�@���Z��¼U��µ���µUt��Ø)Þ�Û<Úm!�!�#���! ù�î�r+Ý½ÝIÝ½ê�½�íCêSë¤é�á	Û�Ú	Ú�t�ø&#¥#:ø¥rn ø�$�oqp�r�Ö�r&íHàâä7ãAØ­öâÚ�v�àZrLÝo×	ãZÛ<å�á	çLØ)æ9ì£u?Û<×	ãZå#ìZå1öâå�Þ�çvå1z�àâæ9ìZÙZä<×�à� �ÛöâÛ)Ø1á	æ#àâæ9Þ�r¿êSæ�íHàâä7ã�Ø<öâÚ�v�à?Û�×CØ<öZr¬t½Û<ì#àâ×	å�á�t��/���U®>ª��>�Ý²=�U��}��>ªÒ����â�E�y�@}��Zª ã5�1ªÒ��«>���%�'��«�«�ª ���&�>�U�^�^Ë�Ë�}�~&���U®�ä@¯>~�«��N��t=�AØ1Þ�Û<Ú!ô�ð���ø­ð1!�ríCå�á	Þ#Ø)æÜÌlØ1Ù�zZu�Ø)æ9æ=tRø&#�ô�ð�rn ø­ô�oqp�rËÖ>r5íHàâäzãAØ­öâÚ�v�à�t5�,r�ÌIÛ<á	Ú	ä7ã�x�Û<á	Þ�t3ÌBr+ÝBr�ÌlØ)Ù�zZuJØ1æ=tRØ)æ9ì¦��r Ö>rpjà�xAÛzàâá	å�rJíHàâæ:àâæZÞ¤z`å�áGv#æZå&s-öâÛ<ì9Þ�ÛQàâæLìAØ1×7Ø&x�Ø)Ú	Û<Ú�¾Ië�ãZÛ?ê	úm�	�&úØ1á	ä7ã:àâ×	Û<ä�×	Ù9á	Û�t½àâæ:àâ×�à«Ø<öQà�uX�#öâÛ�u?Û�æ#×7Ø1×�àâå�æ Ø)æ9ì¦¿Aá	Ú	×�á	Û<Ú	Ù:öâ×	Ú�rfÄ�����>�Z�=������~�����±1µ"�'�&�@µ�tAø�¾ ô�ï��Aø�ø"!�t�ø�#�#�î�rn ø�#�o
ÝBr�íCå�×	á	å�r¡�\Ú�àâæZÞ¯àâæ#×	Û<Þ�á�àâ×�ç�ä<å�æ9Ú	×	á7Ø<àâæ#×	ÚE×	å£�Zá	å& �àâì9ÛEàâæ#×	Û�æ�wÚ�àâå�æAØ­ölá	Û�Ú���å�æZÚ	Û<ÚC×	å�á	Û7ö«Ø1×�àâå�æAØ­ö Ã ÙZÛ<á�àâÛ<Ú�r ê�æ {5}�~&�&�D��å��¬®Ü���>�Z��N~������D¯>�&}U±G²=��}����������Z�B¨D��µ"��µUt&�AØ1Þ�Û�Ú�î�ð¥$��Zî&!#ù�t�ÝGu
Ú	×	Û<á	ì�Ø&uktú\Û<×	ãZÛ<á�ö«Ø1æZìZÚ�t�Ý½Ù9Þ�r�ø&#�ô�#�rn î�ñ�o
ÝBr�íCå�×	á	å�Ø)æ9ìÇÂBrjó�ÙAØ1æ=r7ÂIÙ9Û�á	ç�àâæ9Þ�ìAØ1×7Ø&x�Ø)Ú	Û)v#æ9å&s-öâÛ<ìZÞ�Û�rê�æ¦{5}�~&�&�D������æÝ�q���k�������^�)���7���%�'�m�N~������^�/���%�&���&���&�>�^~���@���Z��t���Ø)Þ�Û<Ú!ø&$�ð���ø­ô�ð�tAÝ�×�ö«Ø1æ#×�àâä�ò�àâ×�ç¥t�ú@��t=�)Ù9æZÛHø�#�#�ñ�rn î#ø�oq�Er¥�^r¥çBèO�+Û)Ø1á	ç�rÑÌIæZå1s-öâÛ<ìZÞ�Ûjì:àâÚ	ä<å& �Û<á	ç?Ø)ÚRØ-×	ãZá	Û)Ø1×5×	å\ìAØ1×7Ø&x�Ø)Ú	ÛÚ	Û<ä<ÙZá�àâ×�ç�rBê�æ~èBrRé�à«Ø1×	Û�×	Ú�v#ç�w	Ö#ãAØ1�#àâá	åÏØ)æ9ìé�¸r3��r5õ9á7Ø�s�öâÛ�ç�tRÛ<ì�wàâ×	å�á	Ú�tG³��>~�´�«��U­&���»�@ª�µ��U~�º&�1}U±kªÒ�Å�����Z��¼���µ"��µ�t���Ø)Þ�Û<ÚJï�ñ�$��Zï#ø)ù�rÝIÝIÝ½ê�½�íCê�ë¤éRá	Û<Ú	Ú�t�ø�#�#:ø¥rn î�î�oJèBr-é�à«Ø1×	Û�×	Ú�v#ç�w	Ö#ãAØ1�#àâá	å�rÐ��àâÚ	ä<å& �Û<á	ç�t½Ø1æAØ­öâç#Ú�àâÚ�t�Ø1æZì£�9á	Û�Ú	Û<æ#×7Ø�w×�àâå�æÏå&zlÚ	×	á	å�æ9ÞLá	Ù#öâÛ<Ú�r ê�æ£èBr&éËà«Ø)×	Û<×	Ú�v#ç�w]Ö:ãAØ1�#à«á	å�Ø1æZì¦�ÇrD��rõ9á7Ø�s�öâÛ�ç�tZÛ<ì:àâ×	å�á	Ú�t	³��>~�´�«��U­&���^��ª¬µ��U~�º&�&}�±mª��»�����'��¼U��µ"��µUt��AØ1Þ�Û<Úî�î�#��Zî�ð�ô�r+Ý½ÝIÝ½ê�½�íCêSë¤é�á	Û�Ú	Ú�t�ø&#¥#:ø¥r
�]�



n î�ð�oJèBr5é�à«Ø1×	Û<×	Ú�v#ç�w]Ö#ã�Ø&�:àâá	å~Ø1æZìÛ�ÇrN��r5õ9á7Ø�s-öâÛ<ç�rX³��>~�´�«��U­&���@�@ª�µ���U~�º1�&}U±BªÒ�k�@���Z��¼���µ"��µ�r+Ý½ÝIÝ½ê�½�íCêSë¤é�á	Û�Ú	Ú�t�ø&#¥#:ø¥rn î1!1oJèBr&é�à«Ø1×	Û<×	Ú�v#ç�w]Ö#ã�Ø&�:àâá	å Ø)æ9ì òGr¬��rËí�Ø1×	ãZÛ<ÙZÚ�r£ÌIæZå&s�öâÛ�ì9Þ�ÛCì#àâÚ�wä<å& �Û�á	çXs-å�á�v�xAÛ<æ9ä7ã»z`å�á-Û<Ü��#öâå�á�àâæZÞÝx9ÙZÚ�àâæZÛ<Ú	ÚIìAØ1×7Ø&x�Ø)Ú	Û<Ú�r3���>�Z�=Ä�����>�Z��«�«�����±1µ"�'��t�$�¾ ù�$�ï��Zù�ô�ù�tRø&#�#�î�rn î�ï�o
ÝBr:éËàâá	å�×	×	Û!Ø1æZì/�Er�p�å#Û7ö«Ø1æ#×	Ú�rjò-å�æZÚ	×	á7Ø­àâæ#×	Ú�z`å�áRà�uX�9á	å& �àâæZÞC×	ãZÛÞ�Û�æ9Û<á7Ø)×�àâå�æ�å1zRàâæ#×	Û<æZÚ�àâå�æAØ­ö�Ø1æZÚ�s-Û<á	Ú-àâæ�ØQìZÛ<ìZÙ9ä�×�à� �Û?ìAØ1×7Ø&x�Ø)Ú	Û�rê�æ£{5}�~&�&��å���®k���%�'�m�N~������N�@���Z�»É5����ª��>�U�&}�ªÒ����t���Ø)Þ�Û<Ú
ù�ï�î��:ù�ï�#�t��å�Ú�ÝIæZÞ�ÛzöâÛ<Ú�t5ò-Ý�t�õZÛ�x�r5ø&#�ô�#�rn î�ù�oJò�wÏ�Er+Ö#ã#Ù�u Ø1æZìÜpGr+íCÙZæ#×�ê�rIê�uX�#öXàâäzàâ×Qá	Û"�9á	Û<Ú	Û�æ#×7Ø1×�àâå�æ/zqå�áIÛ<Ü�w×	Û<æZÚ�àâå�æAØ­öËØ1æZÚ�s-Û<á	Ú�rAê�æk{5}�~&�&�>È��>­D���>�Z�	�N~��"���>ÉNÊ�Ë%�&}��>�@���Z��¼U��µ���=±&µ��Z�&�EµUt��AØ1Þ�Û<ÚG!Ñ#�$��:ï�î�î�t=¢\àâÛ�æ9æAØ�t%¢RÝBtZÝG�Zá�àXö-ø�#�ô�ô�rn î�$�o
ÝBr~Ö�àXö�x�Û<á	Ú	ä7ã�Ø)×�ê�t íÛrvÖ#×	å�æZÛ�xZá7Ø1v�Û<á�t�Ø1æZìë��r)�@r£�-öXö�u�Ø1æ=r�IØ)×7Ø1xAØ1Ú	Û Ú	ç#Ú	×	Û�u?Ú�¾ ÝIä7ã#àâÛ� �Û�u
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