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������6WUDWHJL�SHQHOLWLDQ

3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ� DVRVLDWLI�� NDUHQD� EHUWXMXDQ� XQWXN�

PHQJHWDKXL�KXEXQJDQ�KXEXQJDQ�DQWDUD�GXD�YDULDEHO�DWDX�OHELK��3DGD�SHQHOLWLDQ�LQL�

PHOLKDW� SHQJDUXK� DQWDUD� YDULDEHO� EHEDV� \DLWX� SHUVHSVL� NHPXGDKDQ� SHQJJXQDDQ��

SHUVHSVL� NHJXQDDQ� GDQ� SHUVHSVL� NHDPDQDQ� GHQJDQ� YDULDEHO� WHULNDW� \DLWX� PLQDW�

SHQJJXQDDQ�XDQJ�HOHNWURQLN�

'DODP� SHQXOLVDQ� VNULSVL� LQL� KDUXV� GLODNXNDQ� WHUOHELK� GDKXOX� SHQHOLWLDQ� JXQD�

PHQGDSDWNDQ�GDWD� \DQJ�REMHNWLI��'DUL�GDWD� WHUVHEXW�NHPXGLDQ�GLRODK�XQWXN�SDGD�

DNKLUQ\D�GDSDW�GLDPELO�EHEHUDSDNHVLPSXODQ�GDQ�KDVLO�GDUL�SHPEDKDVDQ�PDVDODK�

-HQLV�SHQHOLWLDQ�SDGD�VNULSVL� LQL� \DLWX�NXDQWLWDWLI�GHQJDQ� WLSH�SHQHOLWLDQ�\DLWX�

H[SODQDWRU\�UHVHDUFK�\DLWX�SHQHOLWLDQ�\DQJ�EHUWXMXDQ�XQWXN�PHQJHWDKXL�KXEXQJDQ�

DWDX�RHQJDUXK�DQWDUD�GXD�DWDX�OHELK�YDULDEHO�PHODOXL�SHQJXMLDQ�KLSRWHVLV��9DULDEHO�

GDODP� SHQHOLWLDQ� LQL� \DLWX� SHUVHSVL� NHPXGDKDQ� SHQJJXQDDQ� �;���� SHUVHSVL�

NHJXQDDQ� �;���� SHUVHSVL� NHDPDQDQ� �;��� GDQ� SHQJJXQDDQ� XDQJ� HOHNWURQLN� �<���

0HWRGH� SHQJDPELODQ� GDWDQ\D� EHUXSD� SHQ\HEDUDQ� NXHVLRQHU� DWDX� DQJNHW� NHSDGD�

UHVSRQGHQ��.XHVLRQHU�SHQHOLWLDQ�LQL�GLEHULNDQ�NHSDGD�VHPXD�SHQJJXQD�DWDX�\DQJ�

SHUQDK�PHQJJXQDNDQ�XDQJ�HOHNWURQLN�2YRSD\ODWHU�

������3RSXODVL�GDQ�6DPSHO

��������3RSXODVL�

0HQXUXW�6XJL\RQR������������SRSXODVL�PHUXSDNDQ�ZLOD\DK�JHQHUDOLVDVL�\DQJ�

WHUGLUL� DWDV� VXE\HN�DWDX�REMHN�\DQJ�PHPLOLNL�NDUDNWHU�GDQ�NXDOLWDV� WHUWHQWX�\DQJ�

GLWHWDSNDQ� ROHK� VHRUDQJ� SHQHOLWL� XQWXN� GLSHODMDUL� \DQJ� NHPXGLDQ� GLWDULN� VHEXDK�

NHVLPSXODQ� -XPODK�PDKDVLVZD� '.,� -DNDUWD� \DQJ� WHUGDIWDU� SDGD� 3''LNWL� �����

GLNHWDKXL�VHEDQ\DN����������� 'DODP�SHQHOLWLDQ�LQL��SHQHOLWL�PHQHQWXNDQ�VHOXUXK�



��

PDKDVLVZD�GL�'.,�-DNDUWD�SHQJJXQD�SURGXN�2YRSD\ODWHU�VHEDJDL�SRSXODVL�GDODP�

SHQHOLWLDQ \DQJ�MXPODKQ\D�EHOXP GLNHWDKXL�

�������6DPSHO�

6DPSHO�PHQXUXW�6XU\DQL�GDQ�+HQGU\DGL������������VDPSHO�\DLWX�VHEDJLDQ�\DQJ�

EHUDVDO� GDUL� SRSXODVL� \DQJ� DNDQ� GLDPELO� XQWXN� GLWHOLWL� GDQ� KDVLO� GDUL� SHQHOLWLDQ�

WHUVHEXW� GLJXQDNDQ� VHEDJL� UHSUHVHQWDVL� DWDX� JDPEDUDQ� GDUL� SRSXODVL� VHFDUD�

NHVHOXUXKDQ�� 6DPSHO� DGDODK� VXDWX� MXPODK� \DQJ� WHUEDWDV� GDUL� XQVXU�XQVXU� \DQJ�

WHUSLOLK� GDUL� VXDWX� SRSXODVL�� GDQ� XQVXU�XQVXU� WHUVHEXW� KHQGDNODK� PHZDNLOL� GDUL�

SRSXODVL��6XU\DWL GDQ�6XGDUVR���������

6DPSHO� GDODP� SHQHOLWLDQ� LQL� DGDODK�PDKDVLVZD� '.,� -DNDUWD� GHQJDQ� NULWHULD�

NKXVXV� \DLWX� VXGDK� SHUQDK� PHQJJXQDNDQ� 2YRSD\ODWHU� PLQLPDO� �� �VDWX�� NDOL��

$GDSXQ�PHWRGH�VDPSOLQJ�\DQJ�GLJXQDNDQ�DGDODK�3XUSRVLYH�6DPSOLQJ \DLWX�WHNQLN�

SHQHQWXDQ� VDPSHO� \DQJ� VDPSOLQJQ\D� GLSLOLK� EHUGDVDUNDQ� SHUWLPEDQJDQ� WHUWHQWX�

DJDU�PHPSHUROHK�VDWXDQ�VDPSOLQJ�\DQJ�PHPLOLNL�NDUDNWHULVWLN�\DQJ�GLNHKHQGDNL�

�<XDQGDUL�GDQ�5DKPDQ������������0HQXUXW�+DLU�HW�DO�GDODP�3UDWLWD�HW�DO������������

MXPODK�VDPSHO�WLGDN�GDSDW�GLDQDOLVLV�IDNWRU�MLND�MXPODKQK\D�NXUDQJ�GDUL�����OLPD�

SXOXK�� RUDQJ�� VDPSHO� KDUXV� EHUMXPODK� PLQLPDO� ���� �VHUDWXV�� RUDQJ� DWDX� OHELK�

0DND�� GLVLPSXONDQ� MXPODK VDPSHO� GDODP� SHQHOLWLDQ� LQL� VHEDQ\DN� ���� �VHUDWXV��

UHVSRQGHQ�

�����'DWD�GDQ�0HWRGH�3HQJXPSXODQ�'DWD

'DWD� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� WHUGLUL� GDUL� GDWD� SULPHU� GDQ� GDWD�

VHNXQGHU�VHEDJDL�EHULNXW�

�� 'DWD�SULPHU

'DWD�SULPHU�PHUXSDNDQ�GDWD�\DQJ�GLGDSDW�DWDX�GLSHUROHK�ODQJVXQJ�VHUWD�

GLRODK�VHQGLUL�ROHK�SHQHOLWL�\DQJ�EHUDVDO�GDUL�VXPEHUQ\D�ODQJVXQJ��6XU\DQL�

GDQ�+HQGU\DGL�������������

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� NXHVLQRQHU� VHEDJDL� WHNQLN� SHQJXPSXODQ�

GDWDQ\D��$QJNHW�DWDX�.XHVLRQHU�DGDODK�WHNQLN�SHQJXPSXODQ�LQIRUPDVL�\DQJ�

GLODNXNDQ�GHQJDQ�FDUD�PHPEHULNDQ�VHSHUDQJNDW�SHUQ\DWDDQ�DWDX�SHUWDQ\DDQ�



��

WHUWXOLV� NHSDGD� SDUD� UHVSRQGHQ� XQWXN� NHPXGLDQ� GLMDZDE� \DQJ�

PHPXQJNLQDNDQ�DQDOLV�PHPSHODMDUL�VLNDS�VLNDS��NH\DNLQDQ��SHULODNX��GDQ�

NDUDNWHULVWLN�� .XHVLRQHU� EHUVLIDW� WHUWXWXS� PDND� SHQHOLWL� WLGDN� ODQJVXQJ�

EHUWDQ\D�NHSDGD�UHVSRQGHQ��6XU\DQL�GDQ�+HQGU\DGL�������������3HUWDQ\DDQ�

GDODP�NXHVLRQHU�VXGDK�GDODP�EHQWXN�SLOLKDQ�JDQGD�XQWXN�GLEHULNDQ�NHSDGD�

UHVSRQGHQ�� 3HQJXPSXODQ� GDWD� DNDQ� GLODNXNDQ� PHODOXL� SHQ\HEDUDQ�

NXHVLRQHU� WLGDN� ODQJVXQJ� NH� UHVSRQGHQ� PHODOXL� LQWHUQHW� GDODP� EHQWXN�

JRRJOH� IRUP�� .XHVLRQHU� SDGD� SHQHOLWLDQ� LQL� WHUGLUL� GDUL� SHUWDQ\DDQ�

SHUWDQ\DDQ�\DQJ�EHUVXPEHU�GDUL�LQGLNDWRU�WLDS�WLDS�YDULDEHO�SHQHOLWLDQ�GDQ�

GLMDZDE�PHQJJXQDNDQ�VNDOD�OLNHUW�

�� 'DWD�VHNXQGHU

'DWD� VHNXQGHU� DGDODK� GDWD� \DQJ� GLSHUROHK� DWDX� GLGDSDW� GDUL� WDQJDQ�

NHGXD�DWDX�EXNDQ�ODQJVXQJ�GDUL�VXPEHUQ\D��0HQXUXW�6XU\DQL�GDQ�+HQG\DGL�

�����������GDWD�VHNXQGHU�PHUXSDNDQ�GDWD�\DQJ�VXGDK� MDGL�VDDW�GLSHUROHK�

DWDX� VXGDK� GLNXPSXONDQ� ROHK� SLKDN� ODLQ� GDQ� ELDVDQ\D� GDODP� EHQWXN�

SXEOLNDVL��'DWD�LQL�GLSHUROHK�GDUL�OLWHUDWXU�OLWHUDWXU��MXUQDO�MXUQDO�SHQHOLWLDQ�

WHUGDKXOX��GRNXPHQ�PDXSXQ�PDMDODK�\DQJ�GLSHUOXNDQ�GDODP�SHQHOLWLDQ�LQL�

������2SHUDVLRQDO�9DULDEHO

9DULDEHO�PHUXSDNDQ� VHJDOD� VHVXDWX� \DQJ� EHUEHQWXN DSD� VDMD� \DQJ� WLWHWDSNDQ�

ROHK�SHQOLWL�XQWXN�GLSHODMDUL�VHKLQJJD�PHQJKDVLONDQ�LQIRUPDVL�WHQWDQJ�KDO�WHUVHEX��

GDQ�GLWDULN�NHVLPSXODQQ\D� �6XJL\RQR������������'DODP�SHQHOLWLDQ� LQL� WHUGDSDW���

�GXD��YDULDEHO��\DLWX�YDULDEHO�EHEDV��LQGHSHQGHQ��GDQ�YDULDEHO�WHULNDW��GHSHQGHQ���

\DLWX�

�� 9DULDEHO�EHEDV��LQGHSHQGHQ�

9DULDEHO� EHEDV MXJD� VHULQJ� GLVHEXW YDULDEHO� SUHGLFWRU�� DQWHVHQGHQW�� DWDX�

VWLPXOXV�� 9DULDEHO� EHEDV� PHQXUXW� 6XJL\RQR� ���������� \DLWX� YDULDEHO� \DQJ�

PHPSHUQJDUXKL� DWDX� PHPEHUL� VHEDE� WHUKDGDS� SHUXEDKDQ� \DQJ WHUMDGL� SDGD�

YDULDEHO�GHSHQGHQ��YDULDEHO�WHULNDW���9DULDEHO�EHEDV�GDODP�SHQHOLWLDQ�LQL�\DLWX�

SHUVHSVL�NHPXGDKDQ�SHQJJXQDDQ��SHUVHSVL�NHJXQDDQ�GDQ�SHUVHSVL�NHPDQDQ�

�� 3HUVHSVL�NHPXGDKDQ�SHQJJXQDDQ
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3HUVHSVL�NHPXGDKDQ�SHQJJXQDDQ�PHUXSDNDQ�VDODK�VDWX�IDNWRU�SHQWLQJ�

SHQ\HEDE� RUDQJ� DNDQ� PHQJJJXQDNDQ� VXDWX� WHNQRORJL�� 8DQJ� HOHNWURQLN�

WHQWXQ\D� PHPEHULNDQ� KDO� NHPXGDKDQ� GDQ� NHSUDNWLVDQ� DJDU� SHQJJXQD�

WHUEHEDV� GDUL� XVDKD� DWDX� NHVXOLWDQ� VDDW� PHQJJXQDNDQ� XDQJ� HOHNWURQLN��

6HPDNLQ�PXGDK�VXDWX�VLVWHP�XQWXN�GLMDODQNDQ��PDND�VHPDNLQ�WLQJJL�MXJD�

PLQDW�RUDQJ�XQWXN�PHQJJXQDNDQ�VLVWHP�WHUVHEXW�GDODP�KDO�LQL�PHODNXNDQ�

SHPED\DUDQ�GHQJDQ�XDQJ�HOHNWURQLN��

�� 3HUVHSVL�NHJXQDDQ

3HUVHSVL� NHJXQDDQ� DGDODK� VXDWX� KDO� \DQJ�PHPEXDW� VHVHRUDQJ�PHUDVD�

NLQHUMDQ\D� PHQLQJNDW� GDQ� PHPEHULNDQ� PDQIDDW� NHWLND� PHQJJXQDNDQ�

VHEXDK�VLVWHP�WHNQRORJL�GDODP�KDO�LQL�PHQJJXQDNDQ�XDQJ�HOHNWURQLN��-LND�

VHEXDK� XDQJ� HOHNWURQLN� GLUDVD� EHUJXQD� GDODP� PHQLQJNDWNDQ� NLQHUMDQ\D�

PDND� VHVHRUDQJ� WHUVHEXW� DNDQ� PHQJJXQDNDQQ\D�� VHEDOLNQ\D� MLND� GLUDVD�

XDQJ�HOHNWURQLN�WLGDN�GLUDVD�PDQIDDWQ\D�DWDX�WLGDN�EHUJXQD��PDND�VHVHRUDQJ�

WLGDN�DNDQ�PHQJJXQDNDQQ\D�

�� 3HUVHSVL�NHDPDQDQ

3HUVHSVL�NHDPDQDQ�DGDODK�VXDWX�KDO�\DQJ�PHPEXDW�RUDQJ�DWDX�SHQJJXQD�

PHUDVD� DPDQ� VDDW� PHQJJXQDNDQ� VHEXDK� VLVWHP� GDODP� KDO� LQL� XDQJ�

HOHNWURQLN�� .HDPDQDQ� PHUXSDNDQ� KDO� \DQJ� SHQWLQJ� GDODP� PHQMDJD�

NHUDKDVLDDQ� GDWD� DWDX� LQIRUPDVL� \DQJ� GLEHULNDQ� ROHK� SHQJJXQD� NHSDGD�

SHQHUELW� XDQJ� HOHNWURQLN�� 8DQJ� HOHNWURQLN� EHUEDVLV� VHUYHU� ELDVDQ\D�

PHQJKDUXVNDQ�SHQJJXQD�XQWXN�PHPDVXNNDQ�3,1�DWDX�SDVVZRUG�DWDX�NRGH�

YHULILNDVL� �273�� \DQJ� GLNLULPNDQ� NH� QRPRU� WHOHSRQ� SHQJJXQD� XQWXN�

PHQJRQILUPDVL� EDKZD� \DQJ� DNDQ� PHQJDNVHV� XDQJ� HOHNWURQLN� WHUVHEXW�

DGDODK�SHQJJXQD�VHEHQHUQ\D��6HPDNLQ�SHQJJXQD�PHUDVD�DPDQ�PDND�WLGDN�

DNDQ�PXQFXO�NHNKDZDWLUDQ�VDDW�PHQJJXQDNDQ�XDQJ�HOHNWURQLN��

�� 9DULDEHO�WHULNDW��GHSHQGHQ�

9DULDEHO�WHULNDW��GHSHQGHQ��VHULQJ�MXJD�GLVHEXW�YDULDEHO�RXWSXW��NRQVHNXHQ��

DWDX�NULWHULD��9DULDEHO�WHULNDW�PHUXSDNDQ�YDULDEHO�\DQJ�GLSHQJDUXKX�DWDX�DNLEDW�

GDUL�DGDQ\D�YDULDEHO�EHEDV��6XJL\RQR� ����������'DODP�SHQHOLWLDQ�LQL�YDULDEHO�

WHULNDWQ\D�DGDODK�PLQDW�SHQJJXQDDQ�XDQJ�HOHNWURQLN�
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�� 0LQDW�SHQJJXQDDQ

0HUXSDNDQ�SURVHV�VHVHRUDQJ�PHQJHQDO�VXDWX�SURVHV�DWDX�DNWLILWDV�GDQ�

FHQGHUXQJ�XQWXN�PHQHWDS�GDQ�PHQJHQDQJ�DNWLYLWDV�WHUVHEXW��'DODP�KDO�LQL�

VHVHRUDQJ� WHUWDULN� SDGD� VXDWX� REMHN� \DLWX� XDQJ� HOHNWURQLN� GDQ�

NHFHQGHUXQJDQ�XQWXN�PHQJJHUDNNDQ�VHVHRUDQJ�SDGD�SLOLKDQ�WHUWHQWX�VHSHUWL�

DNDQ�PHQJJXQDNDQ�XDQJ�HOHNWURQLN�GDQ�DNDQ�WHUXV�PHQJJXQDNDQQ\D�

'DODP�SHQHOLWLDQ�LQL�GLJXQDNDQ�6NDOD�OLNHUW��6NDOD�/LNHUW�PHUXSDNDQ�VNDOD�\DQJ�

GDSDW�GLJXQDNDQ�XQWXN�PHQJXNXU�VLNDS��SHQGDSDW��DWDX�SHUVHSVL�VHVHRUDQJ�WHQWDQJ�

VXDWX�IHQRPHQD�DWDX�NHMDGLDQ�DWDX�SHUQ\DWDDQ�\DQJ�GLEHULNDQ�GL�NXHVLRQHU��6LUHJDU��

�����������6NDOD�OLNHUW�PHPSXQ\DL����OLPD� NDWHJRUL�SLOLKDQ�\DQJ�EHUNLVDU�DQWDUD�

VDQJDW�VHMXWX�GDQ�VDQJDW WLGDN�VHWXMX��NDWHJRUL�VNDOD�OLNHUW�VHEDJDL�EHULNXW��

7DEHO�����3HPEHULDQ�6NRU�XQWXN�MDZDEDQ�NXHVLRQHU

%HUGDVDUNDQ�6NDOD�OLNHUW

1R $OWHUQDWLI�-DZDEDQ %RERW�6NRU

� 6DQJDW�6HWXMX��66� �

� 6HWXMX��6� �

� .XUDQJ�6HWXMX �

� 7LGDN�VHWXMX��76� �

� 6DQJDW�7LGDN�6HWXMX��676� �

6XPEHU��6LUHJDU������

7DEHO�����,QGLNDWRU�YDULDEHO�SHQHOLWLDQ

9DULDEHO 6XE�9DULDEHO ,QGLNDWRU 1R��,WHP

6LVWHP� PXGDK�
GLPHQJHUWL

6LVWHP� XDQJ� HOHNWURQLN�
PXGDK� XQWXN� GLPHQJHUWL�
PDKDVLVZD

���

.HPXGDKDQ�
3HQJJXQDDQ��;��

SUDNWLV� GDODP�
SHQJJXQDDQ

8DQJ� HOHNWURQLN� SUDNWLV�
GDODP�SHQJJXQDDQQ\D

���

*HQDG\������� 6LVWHP� PXGDK�
GLJXQDNDQ

6LVWHP� XDQJ� HOHNWURQLN�
PXGDK� XQWXN� GLJXQDNDQ�
PDKDVLVZD

���
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6LVWHP� PXGDK�
GLMDQJNDX

0DKDVLVZD� PXGDK�
PHQMDQJNDX� XDQJ�
HOHNWURQLN

���

3HQJKHPDWDQ�
ZDNWX

0DKDVLVZD� GDSDW�
PHQJKHPDW�ZDNWX� NHWLND�
PHQJJXQDNDQ� XDQJ�
HOHNWRQLN�

���

.HJXQDDQ��;��

3DPEXGL�������

8ELNXLWDV 8DQJ� HOHNWURQLN� GDSDW�
GLJXQDNDQ�GLPDQD�PDQD�

�

NHQ\DPDQDQ 0DKDVLVZD� PHUDVD�
Q\DPDQ� NHWLND�
PHQJJXQDNDQ� XDQJ�
HOHNWURQLN�

�

.HDPDQDQ��;��

3ULYDF\ .HUDKDVLDDQ� GDWD�
SHQJJXQD�WHUMDJD

���

&KDLUXO� $QDP�
������

,QWHJULW\
8DQJ�HOHNWURQLN�PHQMDJD�
LQWHJULWDVQ\D� WHUKDGDS�
GDWD� SHQJJXQD� \DQJ�
GLWHULPD�

���

DXWKHQWLFDWLRQ
0HQJJXQDNDQ� XDQJ�
HOHNWURQLN�PHODOXL�SURVHV�
RWHQWLNDVL

���

0LQDW�3HQJJXQDDQ�
�<�

.HLQJLQDQ�
PHQJJXQDNDQ

0DKDVLVZD� PHQFDUL�
LQIRUPDVL�XDQJ�HOHNWURQLN ���

$]L]L������� $NDQ� WHWDS�
PHQJJXQDNDQ

0DKDVLVZD� DNDQ��
PHQJJXQDNDQ� XDQJ�
HOHNWURQLN� GDODP� MDQJND�
SDQMDQJ

���

0HWRGH� SHQHOLWLDQ� PHQJJXQDNDQ�PHWRGH� VXUYHL�� \DLWX� PHWRGH� SHQJXPSXODQ�

GDWD� EHUXSD� RSLQL� GDUL� VXEMHN� \DQJ� GLWHOLWL� GHQJDQ� PHQJJXQDNDQ� NXHVLRQHU��

.XHVLRQHU� VHEDJDL� VDODK� VDWX� DODW� SHQJXPSXODQ� GDWD� GHQJDQ� PHPEHULNDQ�

VHSHUDQJNDW� SHUWDQ\DDQ� DWDX� SHQ\DWDDQ� WHUWXOLV� NHSDGD� UHVSRQGHQ� XQWXN�

GLMDZDEQ\D��3HUQ\DWDDQ�SHUQ\DWDDQ�GDODP�NXHVLRQHU� LQL�GXML�GHQJDQ�XML�YDOLGLWDV�

GDQ�XML�UHOLDELOLWDV�



��

�� 8ML�9DOLGLWDV

8ML�YDOLGLWDV�GLJXQDNDQ�XQWXN�PHQJXNXU�VHMDXK�PDQDLWHP�GDODP�NXHVLRQHU�

\DQJ� YDOLG� PDXSXQ� WLGDN� YDOLG�� 9DOLG� DUWLQ\D� LQVWUXPHQW� WHUVHEXW� GDSDW�

GLJXQDNDQ� XQWXN� PHQJXNXU� KDO� \DQJ� KHQGDN� GLXNXU�� 0HQXUXW� 6XJL\RQR�

����������� V\DUDW�PLQLPXP� VXDWX� LWHP� GLDQJJDS� YDOLG� MLND� KDVLOQ\D� VHEHVDU�

������QRO�NRPD�WLJD�SXOXK��DWDX�OHELK��QDPXQ�MLND�NXUDQJ�GDUL�������QRO�NRPD�

WLJD�SXOXK��PDND�LQVWUXPHQW�WHUVHEXW�ELVD�GLVHEXW�WLGDN�YDOLG�

�� 8ML�5HOLDELOLWDV

8ML� UHOLDELOLWDV� DGDODK� DODW� \DQJ� GLWXMXNDQ� XQWXN� PHPDVWLNDQ� EDKZD�

LQVWUXPHQW�PHPLOLNL�NRQVLVWHQVL�VHEDJDL�DODW�XNXW�GDQ�GLNDWDNDQ�KDQGDO�DSDELOD�

KDVLO� SHQJXNXUDQ� WHWDS� NRQVLVWHQ� GDUL�ZDNWX� NH�ZDNWX�� 3HQJXMLDQ� UHOLDELOLWDV�

LQVWUXPHQW�PHQJJXQDNDQ�$OSKD�&URQEDFK��6LUHJDU�������������$GDSXQ�NULWHULD�

XQWXN� PHQLODL� UHOLDELOLWDV� LQVWUXPHQW� SHQHOLWLDQ� LQL� GLNDWDNDQ� UHOLDEHO� MLND�

PHPEHULNDQ�QLODL�&URQEDFK�$OSKD !����� �QRO�NRPD�HQDP�SXOXK��

�����0HWRGH�$QDOLVLV�'DWD

�� 3HQJRODKDQ�GDWD

3HQJRODKDQ�GDWD \DQJ�GLODNXNDQ�GDODP�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�6366�

�6WDWLVWLFDO�3URJUDP�IRU�6RFLDO�6FLQHQFHV�������GDQ�PDQXDO��+DO�LQL�GLODNXNDQ�

DJDU�PHQJRODK�VDWD�VWDWLVWLN�GDSDW�GLODNXNDQ�GHQJDQ�FHSDW�MXJD�WHSDW�

�� &DUD�SHQ\DMLDQ�GDWD�

3DGD�SHQHOLWLDQ�LQL�SHQ\DMLDQ�GDWDQ\D�EHUXSD�WDEHO�XQWXN�PHQMHODVNDQ�KDVLO�

SHQHOLWLDQ� \DQJ� DNDQ� GLXML� VHSHUWL� KDVLO� SHUKLWXQJDQ� XML� YDOLGLWDV� GDQ� XML�

UHOLDELOLWDV�VHUWD�NRHILVLHQ�NRUHODVL�DJDU�OHELK�VLVWHPDWLV�

�� $ODW�$QDOLVLV�6WDWLVWLN�'DWD

D� 6WDWLVWLN�'HVNULSWLI

6WDWLVWLN� \DQJ� GLJXQDNDQ� XQWXN� PHQJDQDOLVLV� GDWD� GHQJDQ� FDUD�
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