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$7,.$�',$1$�� ���������������3HQHUDSDQ�7HNQLN�2PEUH� GLSDGX�&DW�(\HV�
7HUKDGDS� +DVLO� .RUHNVL� 0DWD� 6LSLW� 8QWXN� 5LDV� :DMDK� 0DODP� +DUL� 6NULSVL�
-XUXVDQ�7DWD�5LDV�GDQ�.HFDQWLNDQ��)DNXOWDV�3DULZLVDWD�GDQ�3HUKRWHODQ�

0DWD� 6LSLW� DGDODK� EHQWXN� PDWD� \DQJ� EDQ\DN� GLWHPXL� SDGD� PDV\DUDNDW�
,QGRQHVLD�QDPXQ�VHULQJQ\D�SHQDWD� ULDV�PHQJKDGDSL�NHVXOLWDQ�GDODP�PHQJRUHNVL�
EHQWXN� PDWD� VLSLW� GDODP� ULDV� ZDMDK� PDODP� VHKLQJJD� KDVLO� ULDV� ZDMDK� PHQMDGL�
NXUDQJ�PDNVLPDO��8QWXN�PHQJRUHNVL�EHQWXN�PDWD�VLSLW��EDQ\DN�WHNQLN�\DQJ�GDSDW�
GLODNXNDQ��SHQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJDQDOLVLV�SHQJDUXK�SHQHUDSDQ�WHNQLN�
RPEUH�GLSDGX�FDW�H\HV WHUKDGDS�NRUHNVL�EHQWXN�PDWD�VLSLW�GDODP�ULDV�ZDMDK�PDODP�
\DQJ� GLQLODL� EHUGDVDUNDQ� LQGLNDWRU� NHVDQ� SDQMDQJ� PDWD�� NHVDQ� OHEDU� PDWD� GDQ�
OLSDWDQ�SDGD�NHORSDN�PDWD�

3HQHOLWLDQ� LQL� DGDODK� SHQHOLWLDQ� NXDQWLWDWLI� GHQJDQ� PHWRGH� HNVSHULPHQ�
VHPX� �TXDVL� HNVSHULPHQW�� GHQJDQ� GHVDLQ�1RQ� HTXHYDOHQW FRQWURO� JURXS� GHVLJQ��
2EMHN�GDODP�SHQHOLWLDQ�LQL�DGDODK�WLJD�RUDQJ�VDPSHO�PHPLOLNL�FLUL�FLUL�PDWD�VLSLW��
3HQJDPELODQ�VDPSHO�PHQJJXQDNDQ�WHNQLN��SXUSRVLYH�VDPSOLQJ��7HNQLN�SHQLODLDQ�
GHQJDQ� SHQJDPDWDQ� VHFDUD� RUJDQROHSWLN� GHQJDQ� LQGHUD� SHQJOLKDWDQ� GDUL� SDQHOLV��
'DWD� \DQJ� WHUNXPSXO�GDUL�SHQHOLWLDQ�EHUXSD�GDWD�SULPHU� \DQJ�GLSHUROHK� ODQVXQJ�
GDUL� SDQHOLV� GHQJDQ� PHQJLVL� IRUPDW� SHQLODLDQ� \DQJ� WHODK� GLVHGLDNDQ�� 7HNQLN�
DQDOLVLV�GDWD�PHQJJXQDNDQ�XML�1RUPDOLWDV�GDQ�XML�KRPRJHQLWDV� VHUWD�GLODQMXWNDQ�
GHQJDQ�XML�W�LQGHSHQGHQ�

%HUGDVDUNDQ� DQDOLVLV� GDWD� GLSHUROHK� KDVLO� EDKZD�� D�� .HORPSRN� NRQWURO�
WDQSD�PHQJJXQDNDQ� VFRWH� WDSH� GDQ� EXOX�PDWD� SDOVX� NXUDQJ�PHQXQMXNNDQ� KDVLO�
\DQJ�NXUDQJ�PDNVLPDO��E��.HORPSRN�HNVSHULPHQ�GHQJDQ�PHQJJXQDNDQ�VFRWH�WDSH�
GDQ�EXOX�PDWD�SDOVX�PHQXQMXNNDQ�KDVLO�\DQJ�VDQJDW�PDNVLPDO��F��+LSRWHVLV�\DQJ�
EHUEXQ\L�³WHUGDSDW�SHQJDUXK�\DQJ�VLJQLILNDQ�SDGD�SHQHUDSDQ�WHNQLN�RPEUH�GLSDGX
FDW�H\HV� WHUKDGDS�KDVLO�NRUHNVL�PDWD�VLSLW�XQWXN�ULDV�PDODP´�GLWHULPD�SDGD� WDUDI�
VLJQLILNDQVL�����NDUHQD�KDUJD� W� KLWXQJ !� W� WDEHO �������!���������%HUGDVDUNDQ�KDVLO�
SHQHOLWLDQ�GLUHNRPHQGDVLNDQ�XQWXN�PHPDNVLPDONDQ�KDVLO�ULDV�ZDMDK�PDODP�SDGD�
ZDQLWD� EHUPDWD� VLSLW� VHODLQ� PHQJJXQDNDQ� WHNQLN� RPEUH GLSDGX� FDW� H\HV�
GLVDUDQNDQ�XQWXN�PHQJJXQDNDQ�VFRWH�WDSH GDQ�EXOX�PDWD�SDOVX��


