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î�ß1à¯épÕeÖ�Õ�ÜkÕaÞ¶ÙTà�Ö&ß1à2êdàKä�â�Û¥Ý^Þ©Ý^è�Õ�é1ÝOÜ³Ø1ë�à³Þ�ÖªÝaäªÖ&ß1à�ÕaÞ1â�á¤àKäªÖ&Ý£Õ£Ü³àKä�Ö�ÕaÛ¥Þ¶ì�ØpàKä&ã^æD� à�Õeä�à
×pä�Û¥ë�Õeä�Û�Úíã�Û¥Þ�Ö&àKä�à³â�Ö&à³é"Û�Þ£Ö&ß1àªÜ�ßpÕaÞpå^à³â�Ö&Ý�Ö&ßpÛ¥â épÕeÖ�ÕOæ

ùOæ�â�Ø�Ùpâ&ÜKä�Û¥Ù�à
Ö&Ý�ÜtßpÕaÞ1å^à�ÞpÝaÖ&ÛíôpÜkÕeÖ&Û¥Ý^Þ1â'ÕaÞpé±ì�ØpàKä&ãðÖ&ßpà³â&à�Ü�ß%ÕaÞ1å^à³â³æ
�Hæ�Ü³Ý^ë�×pØ�Ö&àªÖ&à³ë�×TÝaätÕaÚ�ì�Ø1àKätÛ¥à³â³æ
û�æ'ätàKÙpØ1Û¥Ú¥é�Ö&ß1àªépÝ�Ü³Ø1ë�à³ÞzÖ�Õaâ
ÛíÖ á¤Õaâ#ÕeÖ�â&Ý^ë�à�Ö&Û¥ë�à����hæ
C°Ø1ä�×%ßzãHâ&Û¥ÜkÕaÚ#â�Ö&ÝaätÕaå^à©×TÝ^Ú¥Û¥ÜKã Û�âðÙ�Õaâ&à³é Ý^Þ(â�Ö&Ýaä�Û¥Þ1åBÖ&ß1à�Ü³Ø�ä&ä�à³Þ�Ö£êdàKä�â&Û¥Ý^Þ¬ó#ÕaÞ �
ò»Ô ;�ë�Õe×,�?Ö&Ý

ßpÕaÞ1épÚ¥à �
ò»Ô°â-��ÕaÞpé Ö&ß1à/.&èSÝaä&á Õeä�é�Ø1Þ1ÛíÖ�Ü³Ý^ë�×%Ú¥àKÖ&à³éµé1à³Ú¥Ö�Õaâ10Hæ(î'ß1Û¥â�Ütß1Ý^Û¥Ü³à�Û¥â�ë�ÝaÖ&Ûíê^ÕeÖ&à³é Ù�ãïÖ&ß1à
èSØ1Þ1ÜKÖ&Û¥Ý^ÞpÕaÚ�ÛíÖ&Û¥à³â
á�à�àDÿH×Tà³ÜKÖ�è�ätÝ^ë Ö&ß1à�â�ãHâ�Ö&à³ë®æ¯î'ß1à��#òuÔ ;�ë�Õe×RÛ�â°Õ±Þ1Ýkêdà³ÚQÜ³Ý^ÞpÜ³àK×1ÖªÖ&ßpÕeÖ8ÕaÚ¥Ú�Ýká�â°Ö&Ý
ÕeÖ�Ö�ÕaÜ�ßR×TàKä�â&Û¥â�Ö&à³Þ�Ö��
ò»Ô°âªÖ&Ý®àKêdàKä&ã©Þ1ÝOé1à¯Û¥Þ¶Õ£â�Ö&ÝaätÕaå^à1;�à"9�Ü³Û¥à³Þ�Ö�ë�ÕaÞpÞ1àKäkæ � ß1à³ÞRÕ�Þ1àKá êdàKätâ&Û¥Ý^Þ¶Û¥â
Û¥Þ1â&Ö�ÕaÚ¥Ú¥à³éTóMÖ&ß1à�Þ1àKá-Ø1Þ1Û¥Ö�é1à³ÚíÖ�Õ"Û¥â8Õe×1×Tà³Þ1épà³é¶Ö&Ý"Ö&ßpà�àDÿ�Û¥â�Ö&Û¥Þ1å�é1à³ÚíÖ�Õ"è>Ýaä2Ö&ßpÕeÖ�×�Õaå^àaæ�î'ß1Û�â�ÜkÕaÞBÙ�à
é1Ý^Þ1à°á
ÛíÖ&ß1Ý^Ø�Ö¤ßpÕ³êHÛ¥Þ1å¯Ö&Ý�Ø1×�é%ÕeÖ&à#é%ÕeÖ�Õ¯Û¥Þ£×pÚ�ÕaÜ³àªÛ¥Þ�Ö&ß1àªâ&Ö&Ýaä�àaæ�î'ß1à#×1ätÛ¥Ü³à°è>Ýaä'Ö&ßpÛ¥â¤Û¥â¤Ö&ßpÕeÖ'á¤àªâ�Ö&Ýaä�à
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ä�à³é1ØpÞ1épÕaÞ�Ö�Û¥Þpè>Ýaä�ëðÕeÖ&Û¥Ý^ÞTæ � à�â&ß1ÝkáµÕ°épà³ÚíÖ�Õ°Ü³Ý^ë�×1ä�à³â�â&Û¥Ý^Þ2Ö&à³Ü�ß1ÞpÛ¥ì�Øpà¤Ö&ßpÕeÖQÜkÕaÞ¯ÙTà�Øpâ&à³é¯×TàKä�Û¥ÝOé1Û¥ÜkÕaÚ¥Úíã
Ö&Ý�ä�à³Ü³ÝyêdàKä#â&×%ÕaÜ³àaæ

� â�×pä�àKêOÛ�Ý^Ø1â&Úíã�ë�à³ÞzÖ&Û�Ý^Þ1à³éTó�Ö&ßpÛ¥â�á¤Ýaä�
¶Û¥â�épÝ^Þ1à�Û¥Þ¶Ö&ßpà�Ü³Ý^Þ�Ö&àDÿOÖ¯Ý^è¤Ö&ß1à �#ãOÚ�à³ë�à�×1ä�Ý��&à³ÜKÖ³æ±î'ß1à
×1ä�Ý��&à³ÜKÖ�Û¥â�â�Ö&Û¥Ú¥Ú¨Û¥ÞRÕaÞRàkÕeä�Úíã�×pßpÕaâ&à�ÕaÞpé¶á�à�Ý^Þ1Úíã©â�Ö�Õeä&Ö�ÝaÙ1Ö�ÕaÛ�Þ1Û¥Þ1å£Ú�Õeä�å^à�ì�ØpÕaÞ�Ö&ÛíÖ&Û¥à³â�Ý^è�é%ÕeÖ�ÕOæðî'ß1à
×1ä�à³â�à³ÞzÖ ×%Õe×TàKä�Û�â'Õ¯×1ä�à³Ú¥Û�ë�Û¥ÞpÕeä&ã�ätàK×�Ýaä�Ö¤Ý^Þ"Ö&ß1àªÝ^Þ ;�å^Ý^Û¥Þpå�á�Ýaä^
£ÕeÙTÝ^Ø�Ö'ÜtßpÕaÞ1å^à�ëðÕaÞpÕaå^à³ë�à³Þ�Ö³æ�î'ß1à
Ü�ßpÝ^Û¥Ü³à�Ý^èOÖ&ß1à�â�Ö&ÝaätÕaå^à�á¤Õaâ¨å^Ø1Û�é1à³éªÙOãªÕaÞ¯ÕaÞpÕaÚíãHâ&Û¥â�Ý^èHÖ&ß1àQä�à³ìOØ1Ûíätà³ë�à³ÞzÖ&âMÝ^èOÖ&ß1Û¥â�ÜtßpÕaÞ1å^à�ë�ÕaÞpÕaå^à³ë�à³Þ�Ö
�Wé1Û¥â�Ü³Ø1â&â&à³éñß1àKä�à��2ÕaÞ1éïâ&Ý^ë�à�Ù%ÕaÜ^
';�Ý^è ;ZÖ&ß1à1;�à³Þ�êdà³Ú¥Ýa×Tà±×TàKä�èSÝaä�ë�ÕaÞ1Ü³à�àKê^ÕaÚ¥ØpÕeÖ&Û¥Ý^ÞTæ � à±Õeätà�Ü³Ø1ä&ä�à³Þ�Ö&Úíã
Û¥ë�×%Ú¥à³ë�à³Þ�Ö&Û¥Þ1å�Ö&ß1à®êdàKä�â&Û�Ý^Þ1Û¥Þ1å©â�ãHâ�Ö&à³ë ÕaÞpé â�Ö�Õeä&Ö&à³éµ×�àKätè>Ýaä�ë�Û¥Þ1å�àDÿOÖ&à³Þ1â�Ûíêdà®Ö&à³â�Ö&â�Ö&Ý �Wß1Ýa×Tà³èSØ1Ú¥Úíã �
ê^ÕaÚ¥Û¥épÕeÖ&àªÝ^Ø�ä
Ü�ß1Ý^Û¥Ü³à³âkæ

ò»Þ � à³ÜKÖ&Û�Ý^Þ�÷�ózá¤à'×pä�à³â&à³Þ�Ö�Ö&ß1à'Ú�Ý^å^Û¥ÜkÕaÚ1ä�àK×pä�à³â&à³Þ�Ö�ÕeÖ&Û¥Ý^Þ�Ù%Õaâ�à³é�Ý^Þ �#ò»Ô#â¤ÕaÞ1é*�WÜ³Ý^ë�×pÚ¥àKÖ&à³é!�Qé1à³ÚíÖ�Õaâ³æ
ò»Þ � à³ÜKÖ&Û¥Ý^ÞRùOó¬á¤à�é1Û¥â�Ü³Ø1â&â°Ý^Ø�ä�â�Ö&ÝaätÕaå^à�×TÝ^Ú¥Û¥ÜKã^æ � à�å^Ûíêdà�Õ£â�ãHÞzÖ&ßpà³â&Û¥â°Ý^è�Ö&ßpà¯×�Ý^â�â&ÛíÙpÚ¥à2Ø1â&à³âªÝ^è�Ý^Ø�ä
é1à³ÚíÖ�Õaâ�Û¥Þ � à³ÜKÖ&Û¥Ý^Þ �Hæ5òuÞ � à³ÜKÖ&Û¥Ý^Þ®û°á¤à
å^Û¥êdà#Õ�Ù1ä�Û¥à³è�é1à³â&ÜKätÛí×1Ö&Û¥Ý^ÞðÝ^èTÝ^Ø�ä�Û�ë�×pÚ¥à³ë�à³Þ�Ö�ÕeÖ&Û¥Ý^Þ�ÕaÞ1é�èSØ�Ö&Ø�ä�à
á¤Ýaä�
Oâkæ
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ò»Þ�Ö&ßpÛ¥â
â�à³ÜKÖ&Û¥Ý^ÞTó�á�à¯Û¥Þ�Ö�ä�ÝOé1Ø1Ü³à2ÕðÚ�Ý^å^Û¥ÜkÕaÚ�ä�àK×1ä�à³â&à³Þ�Ö�ÕeÖ&Û¥Ý^Þ©èSÝaä°ÜtßpÕaÞ1å^à³âªÛ¥Þ������ é%ÕeÖ�ÕOæ�î'ß1Û¥â
ä�àK×1ä�à1;
â&à³Þ�Ö�ÕeÖ&Û¥Ý^Þ ätà³Ú¥Û¥à³â�Ý^Þ¶á
ßpÕeÖ�á¤à�ÜkÕaÚ¥ÚP�'&5!)�W��4+�Wà³â�â&à³ÞzÖ&Û>ÕaÚ¥Úíã©à³é1ÛíÖ�â&ÜKätÛí×1Ö&â-�#ÕaÞ1é ���'&b� �R� � &" 4ªèSÝaä8ÕaÚ¥Úe�����
à³Ú¥à³ë�à³Þ�Ö
ÕaÞ1é±Ö&àDÿOÖ�ÞpÝ�é1à³âkæ
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�¨Û¥å^Ø�ätà¯úT? � ÞpÕe×pâ�ß1ÝaÖ&â Ý^è5Õ¯ÜkÕeÖ�ÕaÚ¥Ý^åðépÝ�Ü³Ø1ë�à³ÞzÖ

î'ßpà â�Ö�Õeä&Ö&Û¥Þ1å°×TÝ^Û¥Þ�ÖQèSÝaä�Ý^Ø�ä�â�Ö&Øpé�ã8Ý^è�Ü�ß%ÕaÞ1å^à³â�Û¥â�Õªâ&à³ìOØ1à³Þ1Ü³à�������������������Ý^è�â&ÞpÕe×pâ�ß1ÝaÖ&â5Ý^èTÕªâ&Û¥Þ1å^Ú�à
é1ÝOÜ³Ø1ë�à³Þ�Ö � Ýaä�Ý^è�Ö&ß1à�ÕaÞ1â�á¤àKä�Ö&Ý"Õ£ìOØ1àKä&ã"! � � à³à#�¨Û¥å^Ø1ä�à�ú �tæ¯î�ß�Ø1âkóTá�à�Õaâ�â&Ø1ë�à¯ß1àKä�à¯Ö&ß%ÕeÖªá�à
é1Ý±ÞpÝaÖ8ßpÕkêdàðé1Û¥ä�à³ÜKÖ8ÕaÜ³Ü³à³â&â2Ö&Ý"Ø1×�é%ÕeÖ&à³â³óMá
ß1Û¥Ü�ßRÛ¥â�Öhã�×pÛ�ÜkÕaÚ¥Úíã¶Õ±é1Û$#�àKä�à³Þ1Ü³à�á�ÛíÖ&ßRÕ"ë�Ýaä�à�â&Ö�ÕaÞ1épÕeä�é
épÕeÖ�ÕeÙ%Õaâ�à®Ü³Ý^ÞzÖ&àDÿHÖ³æ � à±é1àKÖ&à³ÜKÖ�ÜtßpÕaÞ1å^à³â�ÙOãñ×�Ý^Ú�Ú¥Û¥Þ1å®ätà³å^Ø1Ú�Õeä�ÚíãRÖ&ß1à®é1ÝOÜ³Ø1ë�à³Þ�Ö¯è>ä�Ý^ë+Ö&ß1à£á¤àKÙ Ýaä
àKê^ÕaÚ¥ØpÕeÖ&Û¥Þ1å2Ö&ß1à°Ü³Ý^Þ�Ö&Û¥ÞOØ1Ý^Ø1â ìOØ1àKä&ã^æ � àªØ1â&àªÕ ��� �µÕaÚ¥å^Ýaä�ÛíÖ&ßpë Ö&ß%ÕeÖ'àDÿOÖ�ätÕaÜKÖ&â'Ö&ß1àªÜ�ßpÕaÞpå^à³â Ù%Õaâ&à³é£Ý^Þ
â&Ý^ë�à�ßpà³Ø�ä�Û¥â�Ö&Û�Üaó�àaæõåHæíó�ë�Û¥Þ1Û�ë8Ø1ë à³é1ÛíÖªâ&ÜKätÛí×1Ö³æ$�pÝaä�Û¥Þ1â�Ö�ÕaÞpÜ³àaó�Ü³Ý^Þ1â&Û¥épàKä#Ö&ßpà¯ô1ä�â�Ö°Ö�á¤Ý±â&Þ%Õe×pâ&ß1ÝaÖ&âªÛ¥Þ
�¨Û¥å^Ø�ä�à�ú^æ¤î�ß1àªä�à³â&ØpÚíÖ'Ý^è�Ö&ß1à ��� ��ÕaÚ�å^Ýaä�ÛíÖ&ß1ëþÖ&ß%ÕeÖ�á¤à�Ø1â&à�ö üaý�Û¥â
â&ß1Ýká
Þ±Û¥Þ%�¨Û¥å^Ø�ätà8÷¯á�ßpàKä�à'& ÕaÞ1é
( é1à³Þ1ÝaÖ&à������ Ö�ä�à³à³âkæ8î'ß1à2é1ÝaÖ&à³é¶Ú¥Û�Þ1à³â�ätàK×1ä�à³â&à³Þ�Ö#ëðÕeÖ&Ü�ß1Û¥Þpå^â°Ù�àKÖhá�à³à³Þ������ Þ1ÝOé1à³â°Ý^èQÖ&ß1à2Ö�á¤Ý
êdàKä�â&Û�Ý^Þ1â'é1Û¥â�Ü³ÝkêdàKä�à³é®ÙOã ��� �'æ

C#Ù%â&àKä&êdà#Ö&ßpÕeÖ¤á�à°ÝaÙ1Ö�ÕaÛ�ÞðêdàKätâ&Û¥Ý^Þ1â�Ý^è)� ÕeÖ Ö&Û�ë�à �-����������� �*��æ � à°é1Ý¯Þ1ÝaÖ ßpÕkêdà
ô%Þ1àKä¤×1ä�à³Ü³Û¥â&Û�Ý^Þ�Ý^Þ
á�ßpÕeÖ'ß%Õe×1×Tà³Þ1à³é£ÙTàKÖ�á¤à³à³Þ±Ö&Û¥ë�à����5ÕaÞ1é®Ö&Û¥ë�à����,+ �³æ

� à�Þ1àDÿHÖªé1à³â&ÜKä�Û¥Ù�à�Ö&ß1à¯è>Ýaätë�ÕaÚ¨ë�Ý�épà³ÚMÖ&ß%ÕeÖ°Û�â
Ù�Õaâ&à³é¶Ý^Þ©Ø1Þ1ÛíÖ°é1à³ÚíÖ�Õaâ°Ü³Ý^ë�×pØ1Ö&à³é¶è�ä�Ý^ë Ö&ß1à%��� �
ÕaÚ¥å^Ýaä�Û¥Ö&ß1ëþë�ÕeÖ&Ü�ßpÛ¥Þ1å�ÕaÞ1é®Ý^Þ®Û¥épà³ÞzÖ&Ûíô%àKä�â³æ �¤Õaâ&à³é±Ý^Þ®Ö&ßpÕeÖ³ó�á¤àªÜ³Ý^Þ1â�Ö�ätØ1ÜKÖ�Õ�å^à³Þ1àKätÕaÚ�ätàK×1ä�à³â&à³Þ�Ö�ÕeÖ&Û¥Ý^Þ
Ý^è¨Ü�ßpÕaÞpå^à³â�Û¥Þ±Õ�Þ%ÕeÖ&Ø�ätÕaÚTë�ÕaÞ1ÞpàKäkæ
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Diff (V0, V1)

TV 100 VCR 200
Camera

Nikon 500 TV 100 VCR 150 DVD 500
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insert (11, 1, A)
insert (11, 4, B)

update (8, 150)

�¨Û¥å^Ø�ätà�÷ ?���à³â&ØpÚíÖ'Ý^è	��� �µÙ�àKÖhá�à³à³Þ A àKä�â&Û¥Ý^Þpâ ��ÕaÞ1é©ú�Ý^è�Ö&ß1àªÜkÕeÖ�ÕaÚ�Ý^å
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����������������������� ��� � à�Þ1à³à³é Ö&Ý®ÙTà¯ÕeÙ%Ú¥à2Ö&Ý®Ö�ätÕaÜ�
������ Þ1ÝOé1à³â°Ö&ß�ä�Ý^Ø1å^ß Ö&Û¥ë�àaæ �1Ýaä
Ö&ß1Û¥âkó1á�à8Þ1à³à³é�Û¥é1à³Þ�Ö&ÛíôpàKä�â¤Ö&ßpÕeÖ#á¤à�ÜkÕaÚ¥Ú
(D�T!:&"�)& �R� &"� �R� � &" 4"!>($#&%�4Dæ î'ß1àKä�à�Õeätà�ë�ÕaÞ�ã±ë�ÝaÖ&Ûíê^ÕeÖ&Û¥Ý^Þ1â
èSÝaä��
ò»Ô°â³æ �1Ýaä#Û¥Þ1â�Ö�ÕaÞpÜ³à�?

@
� Ø�×1×TÝ^â&à�Ö&ß1à�×1ätÛ¥Ü³à�Ý^è�Õ"×1ä�ÝOé1Ø1ÜKÖ2â&Ø1ÜtßïÕaâ2Ö&ß1à('*),+ Û¥ÞRÖ&ß1à£àDÿ�Õaë�×%Ú¥àaó5ßpÕaâ2Ù�à³à³Þïë�ÝOé1Ûíô%à³é
Ö&Ý£ÕðÞ1àKá ê^ÕaÚ¥Ø1à.-pæ
î�ß1Û¥â'ÜtßpÕaÞ1å^à2ë�Õ³ã±ÙTà8àkÕaâ&Û¥Úíã®é1à³â&ÜKätÛíÙTà³é �WàaæõåHæíóTÖ&ÝðÞpÝaÖ&Û¥è�ã±ÕðÜ³Ø1â�Ö&Ý^ë�àKä �¤ÙOã
/10�243 �&5��76��"- �°á�ß1àKä�à86 Û¥â#Ö&ß1à��
ò»Ô Ý^è�Ö&ß1à2Ö&àDÿOÖ8Þ1Ý�épà8Ü³Ýaä&ätà³â�×TÝ^Þ1é1Û¥Þ1å�Ö&Ý£Ö&ß1Û¥â
×1ä�ÝOé1Ø1ÜKÖ#×1ä�Û¥Ü³à
�WßpàKä�à /40 243 �"5 �Zü �³ú<û�� � �tæ

@
� Ø�×1×TÝ^â&à®á¤à"á ÕaÞ�Ö�Ö&ÝBä�à³Ü³Ý^Þ1â&Ö�ä�Ø1ÜKÖ�Ö&ß1à�ßpÛ¥â�Ö&Ýaä&ã Ý^èªÖ&ß1à�é1à³â&ÜKätÛí×1Ö&Û¥Ý^Þ Ý^è�Õ ×1ätÝ�é1ØpÜKÖ³æ ò»è°á�à
ß%Õ³êdà8ÕaÞ"Û¥é1à³Þ�Ö&ÛíôpàKä'èSÝaä'Ö&ß1àª×1ätÝ�é1ØpÜKÖ³ó�Ö&ß1Û¥â Û¥â àkÕaâ�ã®Ö&Ý�ÝaÙ1Ö�ÕaÛ¥Þ±Ø1â�Û¥Þ1å�ÕaÞ"Õe×1×1ätÝa×1ä�Û�ÕeÖ&àªÛ¥Þpé1àDÿHÛ�Þ1å
ë�à³Ü�ßpÕaÞ1Û�â&ë®æ � Û¥ë�Û¥Ú�Õeä�Úíã^óOá¤àªÜkÕaÞ"ÝaÙ1Ö�ÕaÛ¥Þ"ÛíÖ&â'é1à³â&ÜKätÛí×1Ö&Û¥Ý^Þ®ÕeÖ
Õ�Ü³àKä�Ö�ÕaÛ¥Þ±épÕeÖ&àaæ

C#Ù%â&àKä&êdà¯Ö&ßpÕeÖ��#òuÔ°â�Ü³Ý^Þpâ&Û¥é1àKä�à³é¶ßpàKä�à�Õeä�à�Õ�!#�&9T���^�T!TÜ³Ý^ÞpÜ³àK×1Ö�Ö&ßpÕeÖ�ÜkÕaÞ¶ÙTà¯Ø1â&à³é©Ö&Ý"é1à³Þ1ÝaÖ&à�ÕaÞ
�����ñÞ1ÝOé1à�Û¥Þ±Õ�×�àKätâ&Û¥â�Ö&à³Þ�Ö'ë�ÕaÞ1Þ1àKäyæ � Þzã£×pß�ãOâ�Û¥ÜkÕaÚ¬ë�àkÕaÞ1â�Ý^è5é1à³Þ1ÝaÖ&Û¥Þ1å¯Ö&ßpàª×%Õeä&Ö&Û¥Ü³ØpÚ�Õeä�Þ1ÝOé1àªÜkÕaÞ
ÙTàªØ1â&à³éTæ � à�á�Û¥Ú¥Ú�é1Û¥â�Ü³Ø1â&â�×%Õeä&Ö&Û¥Ü³ØpÚ�Õeä'Û¥ë�×pÚ�à³ë�à³ÞzÖ�ÕeÖ&Û�Ý^Þ1â Ý^è
�
ò»Ô°â'è>Ø1ä&Ö&ß1àKäkæ

� à¯á�Û�Ú¥ÚMÕaâ&â�Ø1ë�à2Ö&ßpÕeÖ��
ò»Ô°â�Õeä�à¯è�ätÝ^ë�Õðâ�àKÖ;: æ �?ò»Þ©Ý^Ø�ä�Û¥ë�×pÚ�à³ë�à³ÞzÖ�ÕeÖ&Û�Ý^Þ<: á�Û¥Ú¥Ú�Ù�à8Ö&ß1à¯â&àKÖ
Ý^è�Û¥ÞzÖ&à³å^àKätâ³æ)� A ÕaÚ¥Ø1à³â�Õeätà�è�ä�Ý^ë Õ£â&àKÖ>=ªó�àaæõåHæ�Ö&ß1à�â�àKÖ�Ý^è�â�Ö�ätÛ¥Þ1å^â³æ¯ò»Þ©Ö&ß1à¯×1ä�à³â&à³Þ�Öª×%Õe×TàKäkóTá¤à�Ø1â&à
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<catalog>
<Product>

<Name>TV</Name>
<Price>50</Price>

</Product>
<Product>

<Name>Nikon Camera</Name>
<Price>500</Price>

</Product>
<Product>

<Price>100</Price>
<Name>VCR</Name>

</Product>
</catalog>
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TV 50
Camera
Nikon 500 VCR 100
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Diff (V0, V1) Diff (V1,V2)

A B
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update (8, 150)
insert (11, 1, A)
insert (11,4, B)

update (8, 100)
update (3, 50)
move (11, 2, 16)
delete (21)

Camera 12
503 Camera
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�¨Û¥å^Ø�ä�àªü2? �#ÕeÖ&àªÙTàKÖ�á¤à³à³Þ±Ö&ß1à�â&Û�
³àªÝ^èMÖ&ß1à������Bé1à³ÚíÖ�Õ�ÕaÞ1é±Ö&ß1àªâ&Û�
³àªÝ^è�Ö&ß1à������ñÔ°Ý�Ü³Øpë�à³ÞzÖ
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é1ÝOÜ³Ø1ë�à³Þ�Ö&â'Ý^è ��Û¥Þ1ÜKä�àkÕaâ&Û�Þ1å8â�Û�
³à³â³æ/E�ÕaÜ�ß®×TÝ^Û¥Þ�Ö¤á¤Õaâ'Ü³Ý^ë�×pØ�Ö&à³é±è>ä�Ý^ë ú�������Ö&à³â&Ö'ä�à³â&Ø1Ú¥Ö&â³æ5î'ß1à°å^Ý�ÝOé
Þ1àKá�â Û�â¤Ö&ßpÕeÖ'Ö&ß1àªâ&Û 
³àªåaä�Ýká�â�Ú¥Û¥Þ1àkÕeä�Ú¥ã^ó�ä�àkÕaâ�Ý^ÞpÕeÙpÚíã�Û¥Þ£Ö&ß1à°ätÕeÖ&à�Ý^è�Ü�ß%ÕaÞ1å^à³â³æ �1Ýaä#â&ë�ÕaÚ¥Ú�é1ÝOÜ³Ø1ë�à³Þ�Ö&â³ó
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Ü³Ý^â�Ö&â'Õ2Ú¥ÝaÖ'Õaâ'Õ8è�ätÕaÜKÖ&Û�Ý^Þ®Ý^èTÖ&ß1à°é1ÝOÜ³Ø1ë�à³Þ�Ö�â&Û 
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á Õ³ãHâb?
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OÞpÝká
Ö&ßpà�â&Û�
³àªÝ^è�Ö&ß1àªÜtßpÕaÞ1å^à³â#Û¥Þ£Ö&ß1à°×pß�ãOâ�Û¥ÜkÕaÚ�ä�àK×1ä�à³â�à³ÞzÖ�ÕeÖ&Û¥Ý^Þ¬æ

ùOæ�î�ß1à³â&à2ä�à³â&Ø1Ú¥Ö&â#épÝ�ÞpÝaÖ°â�ß1Ýká Ö&ß1à�Û�ë�×%ÕaÜKÖ°Ý^è�Ö&ß1à¯â�Ö�ätØ1ÜKÖ&Ø�ä�à2Ý^è�Ö&ßpà2épÝ�Ü³Ø1ë�à³ÞzÖ+�WàaæõåHæíóMépà³àK×¶êOâ
Ù%Ø1â&ß�ã^óMä�à³å^ØpÚ�Õeä�êHâ³æ±Ûíä&ätà³å^Ø1Ú�Õeä �#Ý^ÞBÖ&ß1à�â�Û�
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³à³â
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��Û�å^Ø�ä�àD�2?��
à³Ú�ÕeÖ&Ûíêdà�â&Û 
³à³â'Ý^è¨é1à³ÚíÖ�Õaâ'Ý^Þ"Õ�â&à³ì�Øpà³Þ1Ü³à�Ý^è�ú���â&ÞpÕe×pâ�ß1ÝaÖ&â'Ý^è5Õ¯é1ÝOÜ³Ø1ë�à³Þ�Ö
â&à³ìOØ1à³Þ1Ü³à
Ý^èMú��8Ü�ß%ÕaÞ1å^à³â³æ � Û�
³à³â�Õeä�à�å^Û¥êdà³ÞðÕaâ¤Õª×TàKä�Ü³à³Þ�Ö�Õaå^à³â�Ý^è�Ö&ß1à
â&Û�
³à'Ý^èTâ&Ö&Ýaä�Û¥Þ1å�ÕaÚ�Ú�Ö&ß1à'êdàKätâ&Û¥Ý^Þ1â³æ
î'ß1à¯ôpä�â�Ö�åaätÕe×pßRå^Ûíêdà³â�Ö&ß1à¯ê^ÕaÚ¥Ø1à³â�è>Ýaä8Õ±ë�Ý�épÛíôpÜkÕeÖ&Û¥Ý^Þ©ätÕeÖ&àðÝ^è�ú<û�� ��û�� Ø�×TépÕeÖ&àaó5û�� Û¥Þ1â�àKä&Ö³ó�û��
é1à³Ú¥àKÖ&à��tóOÖ&ß1à
â&à³Ü³Ý^Þ1é�Ý^Þ1à'èSÝaä¤Õ�ätÕeÖ&à�Ý^è¬ù���� �»ú�����ó�ú�����ó�ú���� �tæQî'ß1à'épÛ$#�àKätà³ÞzÖ�â&Ö&ÝaätÕaå^à�×TÝ^Ú¥Û�Ü³Û¥à³â�Õeä�à�?
4 �W�T � �19F�T! ! � 0 &8OT&" 4 �����741? � Ú�Ú�Ö&ß1à�â&ÞpÕe×%â&ß1ÝaÖ&â'Ý^èMÖ&ß1à�é1ÝOÜ³Ø1ë�à³Þ�Ö�Õeä�à�â&Ö&Ýaä�à³é±Û¥Þ£Ö&ß1à�ä�àK×TÝ^â&ÛíÖ&Ýaä&ã^æ
�^�T� �8!#&&� &��F�'&5!)�W��4 ?�î�ß1àªÚ�Õaâ�Ö êdàKä�â�Û¥Ý^Þ"ÕaÞ1é®Ö&ßpà�â&à³ìOØ1à³Þ1Ü³àªÝ^è¨Ü³Ý^ë�×pÚ¥àKÖ&à³é"é1à³ÚíÖ�Õaâ�Õeä�à�â�Ö&Ýaä�à³éTæ
4 � �'��!:& �'&b!%�W�<41?�î'ß1àªÚ>Õaâ�Ö êdàKä�â&Û¥Ý^Þ�ÕaÞ1é®Ö&ß1àªâ&à³ìOØ1à³Þ1Ü³à�Ý^èMâ&Û�ë�×pÚ¥à°é1à³ÚíÖ�Õaâ
Õeä�à�â�Ö&Ýaä�à³é¬æ
��9�9T �& 9'� � &�� �'&5!)�W�T?¨î�ß1à¤Ú�Õaâ�Ö5êdàKä�â&Û�Ý^Þ�ÕaÞ1é¯Ö&ß1à'Õaå^åaä�à³ådÕeÖ&à³é�é1à³ÚíÖ�ÕªÕeä�à â&Ö&Ýaä�à³éTæ5î'ß1à Õaå^åaä�à³ådÕeÖ&à³é�é1à³ÚíÖ�Õ

Ü³Ýaä�ä�à³â�×TÝ^Þ1é1â�Ö&Ý2Ö&ß1àªÕaå^åaä�à³ådÕeÖ&Û¥Ý^Þ�Ý^è¬Ö&ß1à2ú��¯Ü³Ý^ë�×pÚ�àKÖ&à³é�épà³ÚíÖ�Õaâ Ü³Ý^ë�×pØ�Ö&à³é®ÝyêdàKä'Ö&ß1à°â&à³ìOØ1à³Þ1Ü³à
Ý^è�ú���ÜtßpÕaÞ1å^à³â³æ'�Wî'ß1à�Õaå^åaä�à³ådÕeÖ&à³é©é1à³Ú¥Ö�Õ¯Û¥â'Õ�Ü³Ý^ë�×pÚ�àKÖ&à³é"é1à³ÚíÖ�ÕOæ)�

� Û�ë�×pÚ¥àQépà³ÚíÖ�Õaâ5Õeä�à�ÝaÙOêHÛ¥Ý^Ø1Úíã�Ú¥à³â�âMÜ³Ý^â�Ö&Ú¥ã�Û¥Þ8Ö&àKä�ë�â¨Ý^è1â�×%ÕaÜ³à�Ö&ßpÕaÞ¯Ü³Ý^ë�×%Ú¥àKÖ&à³é¯Ý^Þ1à³â �ZÕeÙ�Ý^Ø1Ö � ��� Û¥Þ
Ö&ß1à
Ö&à³â�Ö àDÿ�Õaë�×pÚ¥à��QÙpØ�Ö�Ö&ßpàKã�é1Ý2Þ1ÝaÖ>
dà³àK×"Õaâ¤ë2Ø1Ü�ß£Û¥Þpè>Ýaä�ëðÕeÖ&Û¥Ý^ÞTæ
��ß1à³Þ�ä�à³Ü³Ý^ë�×pØ�Ö&Û¥Þ1å8Ý^Ú¥éðêdàKä�â&Û¥Ý^Þ
Û¥â¯Þ1ÝaÖ�Þ1à³à³é1à³é¬ó�â&Û¥ë�×%Ú¥à�é1à³ÚíÖ�Õaâ�â�ß1Ý^Ø1Ú¥éRÙ�à�×1ätà³è>àKä�à³é¬æ � å^åaä�à³ådÕeÖ&à³éµé1à³ÚíÖ�Õaâ�ÜkÕaÞï×1ä�ÝyêOÛ�é1àðà³ÞpÝaä�ë�Ý^Ø1â
â�ÕkêOÛ¥Þpå±Û¥Þ¶â�×%ÕaÜ³à �WØ�× Ö&Ý�û���� Û¥Þ©Ö&ß1à�Ö&à³â�Ö8àDÿ1Õaë�×pÚ¥à���ÕeÖ�Ö&ß1à�Ü³Ý^â�Ö2Ý^è¤Ú¥Ý�Ý^â�Û¥Þ1å£â&Ý^ë�àðåaätÕaÞ�ØpÚ�Õeä�ÛíÖhã�Û¥Þ
êdàKä�â&Û�Ý^Þ1Û¥Þ1åHæ

��Ýaä�à�àDÿH×�àKätÛ¥ë�à³Þ�Ö&â�Õeä�à2×pÚ�ÕaÞ1à³é©èSÝaäªÖ&ß1à�Þ1àkÕeä�èSØ�Ö&Ø�ä�àaæ ��Û¥ä�â�Ö³óTá¤à�Þ1à³à³é©Ö&Ý®ådÕeÖ&ß1àKä�â�Ö�ÕeÖ&Û�â�Ö&Û¥Ü³âªÝ^Þ
����� épÕeÖ�ÕRâ&Ø1Ütß�Õaâ®Õ³êdàKäDÕaå^à¶Þ�Ø1ë8ÙTàKäðÝ^è°×%Õaå^à³â£Û¥Þ�ÕRâ�ÛíÖ&àaó�Õ³êdàKätÕaå^à©×�Õaå^à�â&Û 
³àaó�Õ³êdàKätÕaå^à¶ÜtßpÕaÞ1å^à
è>ä�à³ì�Øpà³Þ1ÜKã^ó¨ÕkêdàKätÕaå^à®Ü�ß%ÕaÞ1å^à�â&Û 
³àaó¨àKÖ&Üaæ%� àð×pÚ�ÕaÞBÕaÚ¥â&Ý±Ö&Ý�â�Ö&Ø1é�ã©Ö&ß1àðØ1â&à�Ý^è �����µò»Ô°â2ÕaÞ1éBÝaÖ&ß1àKä
épÕeÖ�Õ�è�ä�Ý^ë Ö&ß1à'é1ÝOÜ³Ø1ë�à³Þ�Ö�Õaâe�#ò»Ô#âkæ¨î�ß1Û¥â5Û¥â5×TÝaÖ&à³Þ�Ö&Û�ÕaÚ¥Úíã2Ö&ß1à'â�Ý^Ø�ä�Ü³à'Ý^è�Ú�Õeä�å^à�â�×%ÕaÜ³à�ÕaÞ1é�×1ä�ÝOÜ³à³â&â&Û¥Þpå
â�ÕkêOÛ¥Þpå^â³æ � Ú¥â&ÝHóTè�ätÝ^ë Õ£Øpâ&àKä°êOÛ¥àKá�×�Ý^Û�ÞzÖ³ó�Ö&ß1àKã�ÜkÕeä�ä&ã"ë�Ýaä�à¯ë�àkÕaÞpÛ¥Þ1åðÖ&ßpÕeÖ�â�ãHâ�Ö&à³ë�;�å^à³Þ1àKätÕeÖ&à³é òuÔ°â³æ
� Þ±Û¥Þ�Ö&àKä�à³â�Ö&Û¥Þ1å�Û�â&â&Ø1à°Û¥â¤Ö&ß1à�Ü�ß1Ý^Û¥Ü³à�Ý^è�â�Ø1Ü�ß±Û�é1à³ÞzÖ&Û¥ôpàKä�â¤Û¥Þ±Õ�Ú¥àkÕeätÞ1Û¥Þ1å2×pßpÕaâ�àaæ
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ÙTà³à³Þ�é1à³â�Û¥å^Þ1à³éñöø÷ �dýWæ�î'ß1Û¥â
�°ç
ò
á¤Ýaä�
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é1ÝOÜ³Ø1ë�à³Þ�Ö�ÕaÞ1é�ÛíÖ&â>�
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ãHÚ¥à³ë�à
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