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$� 3HQGHNDWDQ�GDQ�-HQLV�3HQHOLWLDQ

�� 3HQGHNDWDQ�3HQHOLWLDQ

'LOLKDW�GDUL�SURVHGXU�DNWLYLWDV�SHQHOLWLDQ�\DQJ�SHQXOLV�ODNXNDQ�XQWXN�

PHQ\XVXQ� VNULSVL� LQL�� PHQXQMXNNDQ� EDKZD� SHQXOLV� WHODK�PHQJJXQDNDQ�

SHQHOLWLDQ�NXDOLWDWLI��0HQXUXW�6XJL\RQR��GDODP�EXNXQ\D�\DNQL�PHPDKDPL�

SHQHOLWLDQ�.XDOLWDWLI�PHQ\DWDNDQ�EDKZDVDQ\D�SHQHOLWLDQ�NXDOLWDWLI�DGDODK�

VHEXDK�PHWRGH�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�XQWXN�PHQHOLWL� VXDWX�NHDGDDQ�

RE\HN� VHFDUD�DODPLDK� �VHEDJDL� ODZDQ�GDUL� HNVSHULPHQ��\DQJ�PDQD�SDGD�

SHQHOLWLDQ� NXDOLWDWLI� SHQHOLWL� EHUSHUDQ� VHEDJDL� LQVWUXPHQ� NXQFL�� WHNQLN�

SHQHOLWLDQ� \DQJ� GLODNXNDQ� VHFDUD� WULDQJXODVL� �JDEXQJDQ��� DQDOLVLV� GDWD�

EHUVLIDW�LQGXNWLI��GDQ�KDVLO�SHQHOLWLDQ�NXDOLWDWLI�OHELK�PHQHNDQNDQ�PDNQD�

GDUL�SDGD�*HQHUDOLVDVL���

�� -HQLV�3HQHOLWLDQ

-HQLV�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�ROHK�SHQHOLWL� GDODP�SHQHOLWLDQ� LQL�

DGDODK�VWXGL�NDVXV��VHEDJDLPDQD�GLMHODVNDQ�EDKZD�SHQHOLWLDQ�VWXGL�NDVXV�

PHUXSDNDQ� VXDWX� SHQHOLWLDQ� \DQJ� GLODNXNDQ� WHUKDGDS� VHVXDWX� ³NHVDWXDQ�

VLVWHP´�� .HVDWXDQ� \DQJ� GLPDNVXGNDQ� GLVLQL� DGDODK� EHUXSD� SURJUDP��

NHJLDWDQ�� SULVWLZD� DWDX� VHNHORPSRN� LQGLYLGX� \DQJ� WHULNDW� ROHK� WHPSDW��

ZDNWX�� DWDX� LNDWDQ� WHUWHQWX�� 6WXGL� NDVXV� DGDODK� VDODK� VDWX� GDUL� NHJLDWDQ�

�� 6XJL\RQR��0HPDKDPL�3HQHOLWLDQ�.XDOLWDWLI� �%DQGXQJ��$OIDEHWD���������KDO��



��

SHQHOLWLDQ� \DQJ� GLDUDKNDQ� XQWXN�PHQJKLPSXQ� GDWD��PHQJDPELO�PDNQD��

VHUWD�PHPSHUROHK�SHPDKDPDQ�GDUL�VXDWX�NDVXV \DQJ�DGD���

6WXGL�NDVXV�PHUXSDNDQ�SHPHULNVDDQ�DWDX�NDMLDQ�\DQJ�ULQFL�WHQWDQJ�

VHVXDWX�\DLWX�SHULVWLZD�DWDX�NHMDGLDQ�\DQJ�VSHVLILN�DWDX�NKXVXV�RUJDQLVDVL�

DWDX�VLVWHP�GL�VXDWX�VHNRODK��6WXGL�NDVXV�DGDODK�HNVSORUDVL�\DQJ�PHQGDODP�

WHQWDQJ� VLVWHP� \DQJ� WHUEDWDV� DWDX� GLEDWDVL� �VHSHUWL� DNWLYLWDV�� SHULVWLZD��

SURVHV��DWDX�LQGLYLGX�LQGLYLGX��EHUEDVLV�SHQJXPSXODQ�GDWD�\DQJ�HNVWHQVLI�

6WXGL� NDVXV� PHUXSDNDQ� VWUDWHJL� SQHOLWLDQ� GLPDQD� GL� GDODPQ\D� SHQHOLWL�

PHQ\HOLGLNL�VHFDUD�FHUPDW�VXDWX�SURJUDP��SHULVWLZD��DNWLYLWDV��SURVHV��DWDX�

VHNHORPSRN�LQGLYLGX���

'HQJDQ� GHPLNLDQ� PDND� GDSDW� NLWD� SDKDPL� EHUVDPD� EDKZD� \DQJ�

GLPDNVXG�GHQJDQ�VWXGL�NDVXV�LDODK�MHQLV�SHQHOLWLDQ�\DQJ�PHPLOLNL�DNWLYLWDV�

PHQJDPDWL��PHQFDUL�GDWD��GDQ�MXJD�PHQFDWDW�WHUNDLW�IHQRPHQD�IHQRPHQD�

\DQJ� GLMXPSDL� VDDW� GLODSDQJDQ� VHFDUD� PHQGDODP�� 'DODP� SHQHOLWLDQ� LQL�

SHQHOLWL� PHQHPSDWNDQ� VWXGL� NDVXV� XQWXN� PHQFDUL� GDWD� PHQJHQDL�

,PSOHPHQWDVL� 3URJUDP� 7DKILG]XO 4XU¶DQ� 'DODP�0HQLQJNDWNDQ� 3UHVWDVL�

%HODMDU� 6LVZD�0DWD�3HODMDUDQ�$O�4XU¶DQ�+DGLVW� GL�0,�5RXGORWXO�8OXP�

-DEDOVDUL�6XPEHUJHPSRO�7XOXQJDJXQJ

%� .HKDGLUDQ�3HQHOLWL

'DODP� SHQHOLWLDQ� LQL�� NHKDGLUDQ� SHQHOLWL� GL� WHPSDW� SHQHOLWLDQ� VDQJDW�

GLSHUOXNDQ�� PHQJLQJDW� SHQHOLWL� VHEDJL� LQVWUXPHQ� XWDPD�� 3HQHOLWL� VHEDJDL�

�� 1DQD�6\DRGLK�6XNPDGLQDWD��0HWRGH�3HQHOLWLDQ� �%DQGXQJ��5HPDMD�5RVGDNDU\D�� �������
KDO���

�� 1XVD� 3XWUD��0HWRGH� 3HQHOLWLDQ� .XDOLWDWLI� 3HQGLGLNDQ�� �-DNDUWD�� 5DMDZDOL� 3HUV�� �������
KDO����



��

LQVWUXPHQ� XWDPD� GLVLQL� GLPDNVXGNDQ� DGDODK� SHQHOLWL� EHUWLQGDN� VHEDJDL�

SHQJDPDW�� SHZDZDQFDUD�� SHQJXPSXO� GDWD� VHNDOLJXV� SHPEXDW� ODSRUDQ� KDVLO�

SHQHOLWLDQ��� 2OHK� NDUHQD� � NHKDGLUDQ� SHQHOLWL� GDODP� SHODNVDQDDQ� SHQHOLWLDQ�

VDQJDWODK�SHQWLQJ��SHQHOLWL�KDUXV�WHUMXQ�ODQJVXQJ�NH�ODSDQJDQ�GDQ�WLGDN�GDSDW�

GLZDNLONDQ�ROHK�RUDQJ�ODLQ�

'DODP�SHQHOLWLDQ�NXDOLWDWLI��SHQHOLWL� VHQGLUL�DWDX�GHQJDQ�EDQWXDQ�RUDQJ�

ODLQ�PHUXSDNDQ� DODW� SHQJXPSXO� GDWD� XWDPD�� +DO� LWX� GLODNXNDQ� NDUHQD�� MLND�

PHPDQIDDWNDQ�DODW�\DQJ�EXNDQ�PDQXVLD�GDQ�PHPSHUVLDSNDQ�GLULQ\D�WHUOHELK�

GDKXOX� VHEDJDL� \DQJ� OD]LP�GLJXQDNDQ� GDODP�SHQHOLWLDQ� NODVLN��PDND� VDQJDW�

WLGDN� PXQJNLQ� XQWXN� PHPHQJDGDNDQ� SHQ\HVXDLDQ� WHUKDGDS� NHQ\DWDDQ�

NHQ\DWDDQ�\DQJ�DGD�GL�ODSDQJDQ���

'DODP� SHQHOLWLDQ� LQL�� SHQJXPSXODQ� GDWD� GLODNXNDQ� ROHK� SHQHOLWL� LWX�

VHQGLUL��0HQJLQJDW�SHQHOLWL�EHUSHUDQ�VHEDJDL�LQVWUXPHQ�XWDPD�GDODP�PHQJJDOL�

LQIRUPDVL� \DQJ� GLEXWXKNDQ� GDODP�SHQHOLWLDQ�� 6HGDQJNDQ� \DQJ� GLPDNVXGNDQ�

GHQJDQ�LQVWXUXPHQ�SHQJXPSXODQ�GDWD�VHODLQ�PDQXVLD�DGDODK�PHODOXL�EHUEDJDL�

EHQWXN� DODW� EDQWX�� EHUXSD� GRNXPHQ�GRNXPHQ� VHUWD� KDO�KDO� \DQJ� GDSDW�

PHPEDQWX� NHDEVDKDQ� KDVLO� SHQHOLWLDQ GDQ� MXJD� EHUIXQJVL� VHEDJDL� NHKDGLUDQ�

SHQHOLWL�GLVLQL�VHEDJDL� WRODN�XNXU�NHEHUKDVLODQ�XQWXN�PHPDKDPL�VXDWX�NDVXV�

\DQJ�VHGDQJ�GLWHOLWL�

8QWXN�PHQGDSDWNDQ� GDWD� \DQJ� GLEXWXKNDQ�� SHQHOLWL�PHQGDWDQJL� REMHN�

\DQJ� GLMDGLNDQ� SHQHOLWLDQ� \DLWX� 0,� 5RXGORWXO� 8OXP� -DEDOVDUL�� 6HODLQ� LWX��

�� /H[\�-�0ROHRQJ��0HWRGRORJL�3HQHOLWLDQ�.XDOLWDWLI���%DQGXQJ��5HPDMD�5RVGDNDU\D���������
KDO����

�� +DULV� +HUGLDQV\DK�� :DZDQFDUD�� 2EVHUYDVL�� GDQ� )RFXV� *URXSV�� 6HEDJDL� ,QVWUXPHQ�
3HQJJDOLDQ�'DWD�.XDOLWDWLI���-DNDUWD��37�5DMD�*UDILQGR�3HUVDGD���������KDO���



��

SHQHOLWL� MXJD�EHUXVDKD�XQWXN�PHQMDOLQ�KXEXQJDQ�\DQJ�EDLN�GHQJDQ�EHUEDJDL�

SLKDN�\DQJ�GLMDGLNDQ�VHEDJDL�LQIRUPDQ�DJDU�GDWD�GDQ�LQIRUPDVL�\DQJ�GLSHUROHK�

EHQDU�EHQDU� YDOLG�� 8QWXN� PHQGDSDWNDQ� GDWD� \DQJ� VHOHQJNDS�OHQJNDSQ\D��

SHQHOLWL�EHULQWHUDNVL�VHFDUD�ODQJVXQJ�GHQJDQ�DSD�\DQJ�VHGDQJ�GLWHOLWL��'DODP�

SURVHV� SHQJXPSXODQ� GDWD� SHQHOLWL� PHODNXNDQ� ZDZDQFDUD� VHFDUD� ODQJVXQJ�

GHQJDQ�EHEHUDSD�RUDQJ�\DQJ�WHUOLEDW�GDODP�SURVHV�SHQHOLWLDQ�

,QIRUPDQ�\DQJ�DGD�GDODP�SHQHOLWLDQ�LQL�DGDODK�ZDUJD�VHNRODK�\DQJ�DGD

GL� 0,� 5RXGORWXO� 8OXP� -DEDOVDUL�� $GDSXQ� ZDUJD� VHNRODK� \DQJ� PHQMDGL�

LQIRUPDQ�DGDODK�.HSDOD�0DGUDVDK��NRRUGLQDWRU�JXUX�WDKILG]��JXUX�WDKILG]��ZDOL�

NHODV��VHUWD�VLVZD�VLVZL�\DQJ�PHQJLNXWL�SURJUDP�WDKILG]XO 4XU¶DQ�

&� /RNDVL�3HQHOLWLDQ

/RNDVL� SHQHOLWLDQ� LQL� GLODNXNDQ� GL�0,�5RXGORWXO�8OXP� -DEDOVDUL� \DQJ�

EHUDODPDWNDQ�GL�-DODQ�*DSXUR�7LPX�57����5:����'HVD�-DEDOVDUL�.HFDPDWDQ�

6XPEHUJHPSRO��.DEXSDWHQ�7XOXQJDJXQJ��0DGUDVDK�GLEDZDK�QDXQJDQ�GDUL�/3�

0D¶DULI��6HNRODK�LQL�PHUXSDNDQ�VDWX�VDWXQ\D�0DGUDVDK�,EWLGDL\DK�\DQJ�DGD�GL�

'HVD�-DEDOVDUL��

:DODXSXQ�VZDVWD��0DGUDVDK�LQL�WLGDN�NDODK�GHQJDQ�VHNRODK�VHNRODK�ODQL�

\DQJ� 1HJHUL� GL� GHVD� 6DPELURE\RQJ�� %DQ\DN� VHNDOL� SUHVWDVL�SUHVWDVL� \DQJ�

GLSHUROHK�ROHK�0,�5RXGORWXO�8OXP�-DEDOVDUL�LQL��%DLN�GDUL�VHJL�HNVWUD�PDXSXQ�

LQWUDNXOLNXOHU XWDPDQ\D�GL�ELGDQJ�7DKILG]XO 4XU¶DQ�

$ODVDQ�SHQHOLWL�PHPLOLK�ORNDVL�SHQHOLWLDQ�GL�0,�5RXGORWXO�8OXP�-DEDOVDUL�

DGDODK� NDUHQD� SURJUDP� WDKILG]XO 4XU¶DQ�SDGD� XPXQ\D� KDQ\D� EHUIRNXV� SDGD�

NHEHUKDVLODQ�SURJUDP� WDKILG] LWX�VHQGLUL�VDMD��GDQ� WLGDN�GDSDW�EHUIRNXV�SDGD�



��

SHQLQJNDWDQ�SUHVWDVL�EHODMDU�VLVZD�SDDGD�PDWD�SHODMDUDQ�$O�4XU¶DQ�+DGLV��/DLQ�

KDOQ\D� GHQJDQ� SURJUDP� 7DKILG]XO 4XU¶DQ� \DQJ� DGD� GL�0,� 5RXGORWXO� 8OXP�

MDEDOVDUL� \DQJ� GDODP� SHODNVDQDDQ\D� WLGDN� KDQ\D� EHUIRNXV� SDGD� SURJUDP�

7DKILG]XO�4XU¶DQ�VDMD��QDPXQ�MXJD�NH�SUHVWDVL�EHODMDU�EHODMDU�VLVZD�SDGD�PDWD�

SHODMDUDQ� $O�4XU¶DQ� +DGLV� \DQJ�PHOLSXWL� SUHVWDVL� EHODMDU� .RJQLWLI�� SUHVWDVL�

EHODMDU�$IHNWLI��GDQ�SUHVWDVL�EHODMDU�3VLNRPRWRU��

'� 6XPEHU�'DWD

'DWD�PHUXSDNDQ�KDVLO�GDUL�SHQFDWDWDQ�VHRUDQJ�SHQHOLWL��EDLN�\DQJ�EHUXSD�

IDNWD�PDXSXQ�DQJND��� 6HGDQJNDQ�\DQJ�GLPDNVXG�GHQJDQ�VXPEHU�GDWD�DGDODK�

VXEMHN� GDULPDQD� GDWD� WHUVHEXW� GLSHUROHK��� 'HQJDQ� GHPLNLDQ�� PDND� GDSDW�

GLVLPSXNDQ� EDKZD� GDWD� PHUXSDNDQ� VHJDOD� IDNWD� PDXSXQ� DQJND� \DQJ� GDSD�

GLMDGLNDQ�XQWXN�PHQ\XVXQ�VHEXDK�LQIRUPDVL�

6XPEHU GDWD� DGDODK� VXEMHN� \DQJ� PHQMHODVNDQ� GDUL� PDQD� GDWD� GDSDW�

GLSHUROHK��6XPEHU�GDWD�GDODP�SHQHOLWLDQ�LQL�GLEDJL�PHQMDGL�GXD�\DLWX�VXPEHU�

GDWD�SULPHU�GDQ�VXPEHU�GDWD�VNXQGHU��

�� 'DWD�3ULPHU

'DWD�SULPHU�\DLWX�GDWD�\DQJ�GLSHUROHK� VHFDUD� ODQJVXQJ�GDUL�REMHN�

SHQHOLWLDQ��GDODP�KDO�LQL�SHQHOLWL�PHPSHUROHK�GDWD�VHFDUD�ODQJVXQJ�PHODOXL�

LQVWUXPHQ�LQVWUXPHQ� \DQJ� WHODK� GLWHWDSNDQ� SDGD� VDDW� VHEHOXP�

PHODNVDQDNDQ�SHQHOLWLDQ��'DWD�SULPHU�GLNXPSXONDQ�ROHK�VHRUDQJ�SHQHOLWL�

�� 6XKDUVLPL�$ULNXQWR��3URVHGXU�6XDWX�3HQGHNDWDQ�3UDNWLN���-DNDUWD��5LQHND�&LSWD���KDO����
�� ,ELG��KDO����



��

JXQD� XQWXN� PHQMDZDE� SHUWDQ\DDQ�SHUWDQ\DDQ� \DQJ� DGD� GDODP� VHEXDK�

SHQHOLWLDQ���

�� 'DWD�6HNXQGHU

'DWD� 6HNXQGHU� PHUXSDNDQ� GDWD� DWDX� LQIRUPDVL� \DQJ� GLSHUROHK�

SHQHOLWL� VHFDUD� WLGDN� ODQJVXQJ� GDUL� VXDWX� REMHN� SHQHOLWLDQ� \DQJ� EHUVLIDW�

SXEOLN�� \DQJ� WHUGLUL� DWDV�� VWUXNWXU� RUJDQLVDVL� GDWD� NHDUVLSDQ�� GRNXPHQ��

ODSRUDQ�ODSRUDQ� GDQ� ODLQ� VHEDJDLQ\D� \DQJ� EHUNDLWDQ� GHQJDQ� VHEXDK�

SHQHOLWLDQ�\DQJ�VHGDQJ�GLEDKDV���

'DWD�SHOHQJNDS�\DQJ�GLPDNVXGNDQ�DGDODK�\DQJ�PDVLK�DGD�KXEXQJDQQ\D�

GHQJDQ�SHQHOLWLDQ�\DQJ�VHGDQJ�GLODNVDQDNDQ��'DWD�VHNXQGHU�LQL�GLSHUROHK�GDUL�

GDWD�\DQJ�GLDPELO�GDUL�DZDO�EHUGLULQ\D�SURJUDP�7DKILG]XO�4XU¶DQ�\DQJ�DGD�GL�

0,�5RXGORWXO�8OXP�-DEDOVDUL��YLVL�GDQ�PLVL��VHUWD�NHDGDDQ�JXUX�GDQ�VLVZD�GL�

0,�5RXGORWXO�8OXP�-DEDOVDUL

(� 7HNQLN�3HQJXPSXODQ�'DWD

7HNQLN�SHQJXPSXODQ�GDWD�DGDODK�ODQJNDK�XWDPD�GDODP�SHQHOLWLDQ��+DO�

LQL�GLNDUHQDNDQ�WXMXDQ�XWDPD�GDUL�VHEXDK�SHQHOLWLDQ�DGDODK�XQWXN�PHQGDSDWNDQ�

VHEXDK�GDWD��7DQSD�PHQJHWDKXL�VXDWX�WHNQLN�SHQJXPSXODQ�GDWD��PDND�SHQHOLWL�

WLGDN�DNDQ�PHQGDSDWNDQ�GDWD�VHVXDL�GHQJDQ�NHWHQWXDQ�DWDX�VWDQGDU�\DQJ�WHODK�

GLWHWDSNDQ��6HKLQJJD�SHQHOLWLDQ�WLGDN�GDSDW�EHUMDODQ�GHQJDQ�ODQFDU��� $GDSXQ�

�� :DK\X�3XUKDQWDUD��0HWRGH�3HQHOLWLDQ�.XDOLWDWLI�8QWXN�%LVQLV��<RRJ\DNDUWD���*UDKD�$\X��
�������KDO���

�� ,ELG��KDO���
�� 6XJL\RQR��0HWRGH� 3HQHOLWLDQ� .XDQWLWDWLI�� .DXDOLWDWLI�� GDQ� 5	'� �%DQGXQJ�� $OIDEHWD��

��������KDO����



��

WHNQLN� SHQJXPSXODQ� GDWD� \DQJ� GLJXQDNDQ� ROHK� SHQHOLWL� GDODP�SHQHOLWLDQ� LQL�

DGDODK�VHEDJDL�EHULNXW�

�� 0HWRGH�2EHUYDVL�3DUWLVLSDWLI

'DODP�REVHUYDVL�SDUWLVLSDWLI�SHQHOLWL�WHUOLEDU�VHFDUD�ODQJVXQJ�GDODP�

NHJLDWDQ�VHKDUL�KDUL�NHJLDWDQ�\DQJ�VHGDQJ�GLDPDWL�GDQ�GLJXQDNDQ�VHEDJDL�

VXPEHU� GDWD� GDODP� SHQHOLWLDQ�� 'HQJDQ� REVHUYDVL� SDUWLVLSDQ�� PDND� GDWD�

\DQJ�GLSHUROHK�DNDQ�OHELK�OHQJNDS��WDMDP��DNDQ�VDPSDL�SDGD�WLQJNDW�PDNQD�

GDUL� VHWLDS� SHULODNX� \DQJ� QDPSDN�� �� 0HWRGH� 2EVHUYDVL� �3HQJDPDWDQ��

PHUXSDNDQ� VDODK� VDWX� WHNQLN� SHQJXPSXODQ� GDWD� \DQJ� PHQJKDUXVNDQ�

SHQHOLWL� WXUXQ� ODSDQJDQ� PHQJDPDWL� KDO�KKDO� \DQJ� EHUNDLWDQ� GHQJDQ��

WHPSDW��SHODNX��NHJLDWDQ��:DNWX��SHULVWLZD��GDP�WXMXDQ��0HWRGH�REVHUYDVL�

PHUXSDNDQ�VHEXDK�FDUD�\DQJ�VDQJDW�EDLN XQWXN�PHQJDPDWL�SHULODN\�VXEMHN�

SHQHOLWLDQ��VHSHUWL�SHULODNX�GDODP�OLQJNXQJDQ�UXDQJ��ZDNWX�GDQ�NHDGDDQ�

WHUWHQWX��� 2EVHUYDVL� PHUXSDNDQ� VHEXDK� WHNQLN� \DQJ� GLJXQDNDQ� XQWXN��

PHHQJXPSXONDQ� GDWD� JXQD� PHQJHWDKXL� GDQ� PHQFDUL� WDKX� PHQJHQDL�

WLQJNDK�ODNX�QRQYHUEDO��

'HQJDQ� GHPLNLDQ� \DQJ� GLPDNVXG� GHQJDQ� REVHUYDVL� PHUXSDNDQ�

VHEXDK�WHNQLN�SHQJXPSXODQ�GDWD�\DQJ�GLJXQDNDQ�XQWXN�PHQJDPDWL�VHFDUD�

ODQJVXQJ�WHQWDQJ�NRQGLVL�REMHN�SHQHOLWLDQ�DWDX�VXDWX�SHULVWLZD�\DQJ�VHGDQJ�

EHUODQJVXQJ�SDGD�VDDW�LWX�

�� ,ELG��KDO����
�� %DVURZL� GDQ� 6XZDQGL�� 0HPDKDPL� 3HQHOLWLDQ� .XDOLWDWLI�� �-DNDUWD�� 5LQHND� &LSWD��

������KDO���
�� 0XUL�<XVXI��0HWRGH�3HQHOLWLDQ�.XDQWLWDWLI��.XDOLWDWLI��GDQ�3HQHOLWLDQ�*DEXQJDQ���-DNDUWD��

3UDQDGD�0HGLD��������KDO�����



��

2EMHN� SHQHOLWLDQ� GDODP� SHQHOLWLDQ� NXDOLWDWLI� PHQXUXW� 6SUDGOH\�

GLQDPDNDQ�VHEDJDL�VLWXDVL�VRVLDO�\DQJ� WHUGLUL�GDUL�WLJD�DVSHN�\DLWX�SODFH�

�WHPSDW���DFWRU��SHODNX���GDQ�DFWLYLWLHV��DNWLYLWDV���

D� 3ODFH�� DGDODK� WHPSDW� GLPDQD� WHUMDGLQ\D� LQWHUDNVL� VRVLDO� GDUL� VXDWX�

SHUPDVDODKDQ�\DQJ�VHGDQJ�GLWHOLWL��3ODFH�\DQJ�GLDPELO�SHQHOLWL�GDODP�

SHQHOLWLDQ�LQL�DGDODK�GL�0,�5RXGORWXO�8OXP�-DEDOVDUL��6XPEHUJHPSRO��

.DEXSDWHQ�7XOXQJDJXQJ

E� $FWRU��DGDODK�SHODNX�DWDX�RUDQJ�RUDQJ�\DQJ�VHGDQJ�PHODNXNDQ�VXDWX�

NHJLDWDQ� WHUWHQWX�� $FWRU� \DQJ� GLMDGLNDQ� VHEDJDL� REMHN� REVHUYDVL�

PHOLXWL�*XUX�7DKILG]��6LVZD�VLVZL�\DQJ�PHQJLNXWL�SURJUDP�7DKILG]XO

4XU¶DQ

F� $FWLYLW\��DWDX�NHJLDWDQ�\DQJ�GLODNXNDQ�ROHK�DFWRU�GDODP�VLWXDVL�VRVLDO�

\DQJV� VHGDQJ� EHUODQJVXQJ�� $NWLYLWDV� \DQJ� GLVLQL� DGDODK� .HJLDWDQ�

SURJUDP�WDKILG]XO�4XU¶DQ�\DQJ�DGD�GL�0,�5RXGORWXO�8OXP�-DEDOVDUL�

GDODP� PHQLQJNDWNDQ� SUHVWDVL� EHODMDU� VLVZD� \DQJ� PHOLSXWL� SUHVWDVL�

.RJQLWLI��$IHNWLI��GDQ�3VLNRPRWRU�

�� 0HWRGH�:DZDQFDUD�0HQGDODP

:DZDQFDUD�PHUXSDNDQ� VXDWX� NHMDGLDQ� DWDX� SURVHV� GLPDQD� WHUMDGL��

LQWHUDNVL�DQWDUD SHZDZDQFDUD�GHQJDQ�\DQJ�GLZDZDQFDUDL�GHQJDQ�PHODOXL�

NRPXQLNDVL�ODQJVXQJ�GDODP�PHQHPXNDQ�LQIRUPDVL��� 'DDP�SHODNVDQDDQ�

ZDZDQFDUD� VHFDUD� PHQGDODP� SHUWDQ\DDQ� \DQJ� DNDQ� GLEHULNDQ� NHSDGD�

�� 6XJL\RQR��0HWRGH�3HQHOLWLDQ�.XDQWLWDWLI«KDO����
�� ,ELG��KDO����



��

LQIRUPDQ� WLGDN� GDSDW� GLUXPXVNDQ� VHFDUD� SDVWL� SDGD� VHEHOXPQ\D��

0HODLQNDQ� SHUWDQ\DDQ� WHUVHEXW� EHUJDQWXQJ� SDGD� NHPDPSXDQ� SHQHOLWL�

GDODP� PHQJHPEDQJNDQ� SHUWDQ\DDQ� NHWLND� SURVHV� ZDZDQFDUD� VHVXDL�

GHQJDQ�MDZDEDQ�LQIRUPDQ���

'HQJDQ� GHPLNLDQ�ZDZDQFDUD� VHFDUD�PHQGDODP�GDSDW� NLWD� IDKDPL�

GHQJDQ�VXDWX�SURVHV�WDQ\D�MDZDE�\DQJ�GLODNXNDQ�ROHK�GXD�RUDQJ�DWDX�OHELK�

VHFDUD�EHUVDPDDQ�JXQD�PHQGDSDWNDQ�VHEXDK� LQIRUPDVL�\DQJ�GLLQJLQNDQ��

%HUGDVDUNDQ� SHPDSDUDQ� PHQJHQDL� ZDZDQFDUD� GL� DWDV�� PDND� SHQHOLWL�

PHPSHUROHK�GDWD�PHODOXL�ZDZDQFDUD�ODQJVXQJ�WDWDS�PXND�GHQJDQ�SLKDN�

SLKDN� \DQJ� PHQMDGL� VXPEHU� LQIRUPDVL�� 3LKDN� \DQJ� PHQMDGL� VXPEHU�

LQIRUPDVL�GDODP�SHQHOLWLDQ�LQL�DGDODK�ZDUJD�0,�5RXGORWXO�8OXP�-DEDOVDUL�

\DQJ�PHOLSXWL�.HSDOD�0DGUDVDK��*XUX�\DQJ�PHQMDGL�SHQDQJJXQJ�MDZDE�

SURJUDP� WDKILG]XO� 4XU¶DQ�� *XUX� 7DKILG]��:DOL� .HODV�� GDQ� 6LVZD�6LVZL�

\DQJ�PHQJLNXWL�SURJUDP WDKILG]XO 4XU¶DQ��3RNRN�PDVDODK�\DQJ�PHQMDGL�

EDKDQ� SHPELFDUDDQ� GDODP� ZDZDQFDUD� LQL� DGDODK� 3URJUDP� 7DKILG]XO�

4XU¶DQ� \DQJ� DGD� GL�0,� 5RXGORWXO� 8OXP� -DEDOVDUL�� GDQ� SUHVWDVL� EHODMDU�

VLVZD� PDWD� SHODMDUDQ� $O�4XU¶DQ� +DGLV� \DQJ� PHOLSXWL� SUHVWDVL� EHODMDU�

NRJQLWLI��DIHNWLI��GDQ�SVLNRPRWRULN�GHQJDQ�PHQJJXQDNDQ�DODW�SHQGXNXQJ�

\DLWX�DODW�SHUHNDP�VXDUD��DODW�SHUHNDP�JDPEDU��GDQ�EXNX�FDWDWDQ��

�� ,PDP�*XQDZDQ��0HWRGH�3HQHOLWLDQ«�KDO����



��

�� 0HWRGH�'RNXPHQWDVL

'RNXPHQ�PHUXSDNDQ�FDWDWDQ�DWDX�NDU\D�VHVHRUDQJ�WHQWDQJ�VHVXDWX�

\DQJ�WHODK�EHUODOX��� 0HQXUXW�%XQJLQ \DQJ�GLNXWLS�ROHK�,PDP�*XQDZDQ�

EDKZD�³'RNXPHQWDVL� DGDODK� VDODK� VDWX�PHWRGH�SHQJXPSXODQ�GDWD�\DQJ�

GLJXQDNDQ�GDODP�SHQHOLWLDQ�VRVLDO�XQWXN�PHQHOXVXUL�GDWD�KLVWRULV���

'RNXPHQWDVL� DGDDODK� VDODK� VDWX� PHWRGH� \DQ� GLJXQDNDQ� GDODP�

SHQHOLWLDQ� NXDOLWDWLI�� NDUHQD� EHUNDLWDQ� GHQJDQ� GRNXPHQ�\DQJ� DGD� GL�0,�

5RXGORWXO�8OXP�-DEDOVDUL��'DODP�KDO�LQL��PHWRGH�GRNXPHQWDVL�GLJXQDNDQ�

XQWXN�PHQJDPELO�GDWD�WHQWDQJ

D� 6WUXNWXU�RUJDQLVDVL�\DQJ�DGD�GL�0,�5RXGORWXO�8OXP�-DEDOVDUL

E� 6WUXNWXU�RUJDQLVDVL�SURJUDP�7DKILG]XO 4XU¶DQ�GL�0,�5RXGORWXO�8OXP�

-DEDOVDUL

F� 'DIWDU�VLVZD�\DQJ�PHQJLNXWL�SURJUDP�7DKILG]XO 4XU¶DQ

G� 'RNXPHQWDVL�EHUXSD�IRWR�IRWR�HJLDWDQ�7DKILG]XO 4XU¶DQ

H� .HELDVDDQ�NHELDVDDQ� \DQJ� GLWHUDSNDQ� GL� 0,� 5RXGORWXO� 8OXP�

-DEDOVDUL�

I� .HDGDDQ�6DUDQD�GDQ�SUDVDUDQD�\DQJ�PHQXQMDQJ�NHEHUKDVLODQ�SURJUDP

7DKILG]XO�4XU¶DQ

'HQJDQ� DGDQ\D�PHWRGH� GRNXPHQWDVL� GLKDUDSNDQ� GDSDW�PHPEDQWX�

GDODP� SHODNVDQDDQ� SHQHOLWLDQ� LQL�� GLNDUHQDNDQ� GRNXPHQWDVL� PHPLOLNL�

�� 0XUL��0HWRGH�3HQHOLWLDQ�.XDQWLWDWLI«�KDO����
�� ,PDP�*XQDZDQ��0HWRGH�3HQHOLWLDQ«�KDO����



��

SHUDQ� \DQJ� FXNXS� SHQWLQJ� GHQJDQ� GRNXPHQ� \DQJ� DGD� GL�0,�5RXGORWXO�

8OXP�-DEDOVDUL�6XPEHUJHPSRO�7XOXQJDJXQJ�

)� 7HNQLN $QDOLVLV�'DWD

$QDOLVLV�GDWD�DGDODK�VXDWX�SURVHV�\DQJ�GLJXQDNDQ�XQWXN�PHQFDUL�VHUWD�

PHQ\XVXQ�GDWD�VHFDUD�VLVWHPDWLV�GDWD�\DQJ�GLGDSDWNDQ�GDUL�ZDZDQFDUD��FDWDWDQ�

\DQJ� GLGDSDWNDQ� GDUL� ODSDQJDQ�� GRNXPHQWDVL� GHQJDQ�PHQJHORPSRNNDQ� GDWD�

NHGDODP� NDWHJRUL�NDWHJRRUL�� VHUWD� PHQMDEDUNDQQ\D� NHGDODP� EDJLDQ�EDJLDQ��

PHODNXNDQ�VLQWHVD��PHQ\XVXQ�NHGDODP�SROD��PHPLOLK�PDQD�\DQJ�SHQWLQJ��GDQ�

PDQD�\DQJ�DNDQ�GLSHODMDUL��'DQ�PHPEXDW�VHEXDK�NHVLPSXODQ��VHKLQJJD�GDSDW�

GLIDKDPL�ROHK�GLUL�VHQGLUL�PDXSXQ�RUDQJ�ODLQ���

3DGD�GDVDUQ\D��DQDOLVLV�GDWD�PHUXSDNDQ�VHEXDK�NHJLDWDQ�\DQJ�GLODNXNDQ�

XQWXN�PHQJDWXU��PHQJUXWNDQ��PHQJHORPSRNNDQ��PHPEHUL�NRGH�DWDX�WDQGD�GDQ�

PHQJDWHJRULNDQ� VHKLQJJD� GDSDW� PHPSHUROHK� VXDWX� SHQHPXDQ� EHUGDVDUNDQ�

IRNXV�DWDX�PDVDODK�\DQJ�LQJLQ�GLMDZDE��0HODOXL�VHUDQJNDLDQ�DNWLYLWDV�WHUVHEXW��

GDWD�NXDOLWDWLI�\DQJ�ELDVDQ\D�EHUVHUDNDQ�GDQ�EHUWXPSXN�EHUWXPSXN�ELVD�XQWXN�

GLVHGHUKDQDNDQ� XQWXN� DNKLUQ\D� ELVD� GLIDKDPL� GHQJDQ� PXGDK���� 'DUL� KDO�

WHUVHEXW��PDND�GDSDW�GLDLPSXONDQ�EDKZD�DQDOLVLV�GDWD�PHUXSDNDQ�VXDWX�SURVHV�

PHQFDUL�GDQ�PHQ\XVXQ�GDWD�VHFDUD�VLVWHPDWLV�\DQJ�GLSHUROHK�GDUL�REVHUYDVL��

ZDZDQFDUD�PHQGDODP�VHUWD�GRNXPHQWDVL��

%HUGDVDUNDQ� SHPDPSDUDQ� SHPLNLUDQ� GL� DWDV�� PDND� VHFDUD� XPXP�

SURVHGXU� DQDOLVLV� GDWD� \DQJ� GLWHPSXK� ROHK� SHQHOLWL� PHQFDQJNXS� �� WDKDSDQ��

�� 6XJL\RQR�0HPDKDPL�3HQHOLWLDQ�.XDOLWDWLI«�KDO����
��� ,PDP�*XQDZDQ��0HWGH�3HQHNLWLDQ�.XDOLWDWLI«�KDO� ���



��

'DODP� KDO� LQL�� SHQHOLWL� PHQJJXXQDNDQ� DQDOLVLV� GDWD� PRGHO� 0LOHV� GDQ�

+XEHUPDQ�

0LOOHV� DQG� +XEHUPDQ�PHQJHPXNDNDQ� EDKZD� DNWLYLWDV� GDODP� DQDOLVLV�

GDWD�NXDOLWDWLI�GLODNXNDQ�VHFDUD�LQWHUDNWLI�GDQ�EHUODQJVXQJ�VHFDUD�WHUXV�PHQHUXV�

KLQJJD�WXQWDV��VDPSDL�GDWDQ\D�VXGDK�MHQXK��$NWLYLWDV�GDODP�PHQJDQDOLVLV�GDWD�

WHUGLVL�VHEDJDL�EHULNXW����

D� 'DWD�5HGXFWLRQ��5HGXNVL�'DWD�

'DWD�\DQJ�GLSHUROHK�GDUL�ODSDQJDQ�MXPODKQ\D�VDQJDWODK�EDQ\DN��

ROHK�VHEDE�LWX�SHQHOLWL�KDUXV�PHQFDWDWQ\D�VHFDUD�FHUPDW�GHQJDQ� WHOLWL�

GDQ�ULQFL��6HSHUWL�WHODK GLNHPXNDNDQ�EDKZD�VHPDNLQ�ODPD�SHQHOLWL�NH�

ODSDQJDQ��PDND�MXPODK�GDWD�DNDQ�VHPDNLQ�EDQ\DN��NRPSOHNV�GDQ�UXPLW��

8QWXN� LWX� SHUOX� VHJHUD� GLODNXNDQ� DQDOLVLV� GDWD� EHUDUWL� PHUDQJNXP��

PHPLOLK�KDO�KDO�\DQJ�SRNRN��PHPIRNXVNDQ�SDGD�KDO�KDO�\DQJ�SHQWLQJ��

GLFDUL�WHPD GDQ�SRODQ\D��'DWD�\DQJ�WHODK�GLUHGXNVL�DNDQ�PHPSHUMHODV�

SHQHOLWL�PHQJHQDL�SHUPDVDODKDQ�\DQJ�VHGDQJ�GLWHOLWL�VHKLQJJD�SHQHOLWL�

PHQMDGL� OHELK� PXGDK� GDODP� PHQJXPSXONDQ� GDWD� VHODQMXWQ\D� GDQ�

PHQFDUL�EXNX�EXNX�\DQJ�GLSHUOXNDQ��VHODLQ�LWX�UHGXNVL�GDWD�MXJD�GDSDW

GLEDQWX� GHQJDQ� DODW�DODW� HOHNWURQLN� VHSHUWL� NRPSXWHU� GHQJDQ�

PHPEHULNDQ�NRGH�NGH�SDGD�VHWLDS�DVSHN����

'HQJDQ� GHPLNLDQ� LQL� GDSDW� NLWD� NHWDKXL� EDKZD� GDWD� \DQJ�

GLGDSDWNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� PHODOXL� REVHUYDVL� GDQ�

��� 6XJL\RQR��0HWRGH�3HQHOLWLDQ«�KDO����
��� ,ELG��KDO����



��

ZDZDQFDUD�VHFDUD�PHQGDODP�NHSDGD�.HSDOD�0DGUDVDK��3DUD�78��*XUX��

VHUWD�6LVZD�0,�5RXGORWXO�8OXP�-DEDOVDUL�6XPEHUJHPSRO�7XOXQJDJXQJ��

VHUWD�GRNXPHQ�GRNXPHQ�\DQJ�WHUNDLW�GHQJDQ�IRNXV�SHQHOLWLDQ�VHVHJHUD�

PXQJNLQ�GLDQDOLVLV�PHODOXLUHGXNVL�GDWD��6HWLDS�SHQHOLWL�GDSDW�PHQJDFX�

SDGD�WXMXDQ�SHQHOLWLDQ�\DQJ�WHODK�GLWHWDSNDQ�GLDZDO�

E� 'DWD�'LVSOD\��3HQ\DMLDQ�'DWD�

/DQJNDK� VHODQMXWQ\D� VHWHODK� PHODNXNDQ� UHGXNVL� GDWD� DGDODK�

PHQGLVSOD\� GDWD�� -LND� GDODP�SHQHOLWLDQ� NXDQWLWDWLI� SHQ\DMLDQ� GDWDQ\D�

PHODOXL�WDEOH��JUDILN��SKLH��FKDUG��GDQ�SLFWRJUDP�GDQ�VHMHQLVQ\D��PHODOXL�

SHQ\DMLDQ� GDWD� WHUVHEXW�� PDND� GDWD� WHURUJDQLVDVLNDQ�� WHUVXVXQ� GDODP�

KXEXQJDQ�VHKLQJJD�DNDQ�VHPDNLQ�PXGDK�XQWXN�GLIDKDPL����

'DODP�SHQHOLWLDQ�NXDOLWDWLI��SHQ\DMLDQ�GDWD�GDSDW�GLODNXNDQ�GDODP�

EHQWXN�XUDLDQ�VLQJNDW��EDJDQ��KXEXQJDQ�DQWDU�NDWHJRUL IORZFKDUW�GDQ�

VHMHQLVQ\D��'DODP�KDO�LQL�0LOHV�DQG�+XEHUPDQ�PHQ\DWDNDQ�EDKZD�³WKH�

PRVW�IUHTXHQW�IRUP�RI�GLVSOD\�GDWD�IRU�TXDOLWDWLYH�UHVHDUFK�GDWD�LQ�WKH�

SDVW� KDV� EHHQ� QDUUDWLYH� WH[W´� 'DODP� SHQHOLWLDQ� NXDOLWDWLI� VHULQJ�

PHQJJXQDNDQ�WHNV�\DQJ�EHUVLIDW�QDUDWLI�GDODP�PHQ\DMLNDQ�GDWD�����

%HUGDVDUNDQ� SHPDSDUDQ� \DQJ� DGD� GL� DWDV�� SHQHOLWLDQ� LQL� WHODK�

PHQ\DMLNDQ� GDWD� VHEDJDLPDQD� \DQJ� WHUGDSDW� SDGD� SHQXOLVDQ� ODWDU�

EHODNDQJ� PDVDODK�� VHEDJDL� EHQWXN� SHQ\DMLDQ� DZDO� GDQ� EDE� NHHPSDW�

VHEDJDL� SHQ\DMLDQ� GDUL� VHEXDK� SHQHOLWLDQ� PHQJHQDL VXDWX� IHQRPHQD�

��� ,ELG���KDO����
��� ,ELG�� KDO����



��

,PSOHPHQWDVL�3URJUDP�7DKILG]XO�4XU¶DQ�'DODP�0HQLQJNDWNDQ�3UHVWDVL�

%HODMDU� 0DWD� 3HODMDUDQ� $O�4XU¶DQ� +DGLVW� GL� 0,� 5RXGORWXO� 8OXP�

-DEDOVDUL��

F� &RQFOXVLRQ�'UDZLQJ��9HULYLFDWLRQ�

/DQJNDK�NHWLJD�GDUL�VXDWX�SURVHV�GDUL�DNWLYDVL�DGDODK�SHQDULNDQ�

DWDX� YHULYLNDVL� NHVLPSXODQ���� /DQJNDK� NHWLJD� GDODP� DQDOLVLV� GDWD�

NXDOLWDWLI�PHQXUXW�0LOOHV�DQG�+XEHUPDQ�DGDODK�SHQDULNDQ�NHVLPSXODQ�

GDQ� YHULYLNDVL�NHVLPSXODQ� DZDO� \DQJ� GLWHPXNDQ� PDVLK� EHUVLIDW�

VHPHQWDUD��GDQ�DNDQ�EHUXEDK�ELOD� WLGDN�GLWHPXNDQ�EXNWL�EXNUL�EXNWL�

EXNWL� \DQJ� NXDW�� \DQJ� PHQGXNXQJ� SDGD� WDKDS� SHQJXPSXODQ� GDWD�

EHULNXWQ\D��1DPXQ��MLND�NHVLPSXODQ�\DQJ�GLVDPSDNDQ�SDGD�WDKDS�DZDO�

WHODK�GLGXNXQJ�ROHK�EXNWL�EXNWL�\DQJ�UHOHYDQ� ��YDOLG��VHUWD�NRQVLVWHQ��

PDND� GDSDW� GLVLPSXONDQ� EDKZD� NHVLPSXODQ� \DQJ GLVDPSDLNDQ�

PHUXSDNDQ� NUHGLEHO��'HQJDQ� GHPLNLDQ� NHVLPSXOODQ� GDODP�SHQHOLWLDQ�

NXDOLWDWLI�PXQJNLQ�GDSDW�PHQMDZDE�UXPXVDQ�PDVDODK�\DQJ�GLUXPXVNDQ�

VHMDN�DZDO��WHWDSL�PXQJNLQ�MXJD�WLGDN�NDUHQD�VHSHUWL�WHODK�GLNHPXNDNDQ�

EDKZD�PDVDODK�GDUL�UXPXVDQ�PDVDODK�GDODP�SHQHOLWLDQ�NXDOLWDWLI�PDVLK�

EHUVLIDW�VHPHQWDUD��GDQ�DNDQ�EHUNHPEDQJ�VHWHODK�SHQHOLWLVQ�EHUDGD�GL�

ODSDQJDQ�

7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHQMDZDE� UXPXVDQ�

PDVDODK� VHMDN� DZDO� \DQJ� KDQ\D� EHUVLIDW� VHPHQWDUD� GDQ� DNDQ� GDSDW�

EHUXEDK� MLND� EHOXP� GLWHPXNDQ EXNW�EXNWL� \DQJ� YDOLG�� DNDQ� WHWDSL�

��� (Q]LU��0HWRGRORJL�3HQHOLWLDQ�.XDOLWDWLI���-DNDUWD��37�*UDILQGR�3HUVDGD���������KDO����



��

DSDELOD�NHVLPSXODQ�DZDO�EXNWLQ\D�YDOLG��PDND�EHUDUWL�NXDW�PHUXSDNDQ�

NHVLPSXODQ�\DQJ�GDSDW�GLSHUFD\D�

'HQJDQ�GHPLNLDQ��GDODP�PHQJDQDOLVLV�GDWD��SHQXOLV�PHQJJXDQDNDQ�

WLJD�NHJLDWDQ�\DLWX�UHGXNVL�GDWD��SHQ\DMLDQ�GDWD��GDQ�SHQDULNDQ�NHVLPSXODQ��

3HUWDPD� PHVNLSXQ� NHJLDWDQ� GDODP� PHQJXPSXONDQ� GDWD� GLDQJJDS� WHODK�

VHOHVDL�ZDODXSXQXQWXN� VHPHQWDUD�ZDNWX��PDND� WDKDSDQ� VHODQMXWQ\D� LDODK�

PHUHGXNVL� GDWD� \DQJ� GLGDSDWNDQ�� \DLWX� GHQJDQ� PHQJJRORQJNDQ��

PHQJDUDKNDQ�� PHPEXDQJ� \DQJ� WLGDN� SHUOX�� GDQ� PHQJRUJDQLVDVL� GDWD��

6HKLQJJD�GDSDW�GLSHUROHK�VHEXDK�WHPXDQ��7DKDS�NHGXD��SDGD�WDK�SLQL�GDWD�

\DQJ�GLSHUROHK�DNDQ�GLVDMLNDQ�GDODP�EHQWXN�QDUDVL�PHODOXL�SHPDSDUDQ�GDWD��

VHODQMXWQ\D�SDGD�7DKDS�NHWLJD�DNDQ�GLODNXNDQ�SHQDULNDQ�VHEXDK�NHVLPSXOQ�

GDUL�WHPXDQ�WHPXDQ�\DQJ�GLGDSDWNDQ�VHWHODK�PHODNXNDQ�YHULYLNDVL�PHODOXL�

SHPEDKDVDQ�

*� 3HQJHFHNDQ�.HDEVDKDQ�'DWD

'DODP�SHQHOLWLDQ�NXDOLWDWLI��NULWHULD�XWDPD�WHUKDGDS�GDWD�KDVLO�SHQHOLWLDQ�

DGDODK��YDOLG��UHOLDEHO�GDQ�REMHNWLI���� 7HUNDLW�GHQJDQ�SHUPDVDODKDQ�GDWD�\DQJ�

HPSLULF�GDUL�ORNDVL�SHQHOLWLDQ��SHQXOLV�PHQHUDSNDQ�SHQJHFHNDQ�NHDEVDKDQ�GDWD�

VHSHUWL�GLEDZDK�LQL��.HSHUFD\DDQ�WHUKDGDS�KDVLO�SHQHOLWLDQ�NXDOLWDWLI�DQWDUD�ODLQ�

GLODNXNDQ�GHQJDQ�FDUD�VHEDJDL�EHULNXW�

�� 3HUSDQMDQJDQ�SHQJDPDWDQ

$GDQ\D�SHUSDQMDQJD�PDVD�SHQJDPDWDQ�PHQDQGDNDQ�EDKZD�SHQHOLWL�

NHPEDOL�NH�ODSDQJDQ�XQWXN�PHODNXNDQ�SHQJDPDWDQ�GDQ�DZDQFDUD�NHPEDOL�

��� 6XJL\RQR�0HWRGH�3HQHOLWLDQ«�KDO����



��

GHQJDQ� QDUDVXPEHU� \DQJ� SHUQDK� GLWHPXL� PHXSXQ� \DQJ� EDUX�� 'HQJDQ�

SHUSDQMDQJDQ� SHQJDPDWDQ� LQL� LQL� EHUDUWL� KXEXQJDQ� SHQHOLWL� GHQJDQ�

QDUDVXPEHU�DNDQ�VHPDNLQ�WHUEHQWXN�UDSRUW��VHPDNLQ�DNUDE��WLGDN�DGD�MDUDN�

ODJL���VHPDNLQ�WHUEXND��VDOLQJ�PHPSHUFD\DL�VHKLQJJD�WLGDN�DGD�LQIRUPDVL�

\DQJ� GLVHPEXQ\LNDQ� ODJL�� %LOD� WHUEHQWXN� UDSRUW�� PDND� WHODK� WHUMDGL�

NHZDMDUDQ� GDODP� SHQHOLWLDQ�� GLPDQD� NHKDGLUDQ� SHQHOLWL� WLGDN� ODJL�

PHQJJDQJJX�SHULODNX�\DQJ�GLSHODMDUL��5DSRUW�LV�D�UHODWLRQVKLS�RI�PXWXDO�

WUXVW�DQG�HPRWLRQDO�DIILQLW\�EHWZHHQ�WZR�RU�PRU�SHRSOH����

'HQJDQ�GHPLNLDQ� LQL�SHQHOLWL� WHUMXQ� ODQJVXQJ�NH� ODSDQJDQ�GHQJDQ�

ZDNWX� \DQJ� 3DQMDQJ�� WHSDWQ\D� GL� 0,� 5RXGORWXO� 8OXP� -DEDOVDUL�

6XPEHUJHPSRO� 7XOXQJDJXQJ�� VDPSDL� VNULSVL� LQL� EHQDU�EHQDU� GLVDKNDQ�

ROHK� SDUD� SLKDN� WHUNDLW� VHWHODK� GLQ\DWDNDQ� OXOXV� ROHK� WLP�GRVHQ� SHQJXML�

VNULSVL��'HQJDQ�SHUSDQMDQJDQ�SHQJDPDWDQ�LQL��PDND�SHQHOLWL�DNDQ�NHPEDOL�

NHODSDQJDQ�XQWXN�PHODNXNDQ�SHQJDPDWDQ��ZDZDQFDUD�ODJL�GHQJDQ�SLKDN�

SLKDN�WHUNDLW�\DQJ�SHUQDK�GLMXPSDL�PDXSXQ�\DQJ�EDUX�GLWHHPXL��'HQJDQ�

DGDQ\D� SHUSDQMDQJDQ� SHQHOLWLDQ� LQL�� PDND� SHQHOLWL� DNDQ� PHPLOLNL�

KXEXQJDQ� \DQJ� VHPDNLQ� DNUDE� GHQJDQ� LQIRUPDQ� GDQ� VHPDNLQ� WHUEXND�

VHKLQJJD�WLGDN�DNDQ�DGD�ODJL�\DQJ�GLWXWXS�WXWXSL�

�� 0HQLQJNDWNDQ�.HWHNXQDQ

0HQLQJNDWNDQ� NHWHNXQDQ� PHPLOLNL� PDNQD� EDKZD� SHQHOLWL�

PHODNXNDQ�SHQJDPDWDQ�VHFDUD�OHELK�FHUPDW�GDQ�EHUNHVLQDPEXQJDQ�GHPL�

WHUFDSDLQ\D�KDVLO�SHQHOLWLDQ�\DQJ�PDNVLPDO��'HQJDQ�FDUD�WHUVHEXW��PDND�

��� 6XJL\RQR�0HWRGH�3HQHOLWLDQ«� KDO����



��

NHSDVWLDQ�GDWD�GDQ�XUXWDQ�SHULVWLZD�DNDQ�GDSDW�GLUHNDP�VHFDUD�SDVWL�GDQ�

VLVWHPDWLV��0HQLQJNDWNDQ�NHWHNXQDQ� LEDUDW�NLWD�PHQJHFHN�VRDO�VRDO�DWDX�

PDNDODK� \DQJ� WHODK� GLNHUMDNDQ� DGD� \DQJ� VDODK� DWDX� WLGDN�� 'HQJDQ�

PHODNXNDQ�PHQLQJNDWNDQ� NHWHNXQDQ� LWX��PDND� SHQHOLWL� GDSDW�PHQJHFHN�

NHPEDOL� GDWD� \DQJ� WHODK� GLGDSDWNDQ� DSDNDK�PDVLK� DGD� \DQJ� VDODK� DWDX�

WLGDN����

'HQJDQ�GHPLNLDQ�LQL��SHQJDPDWDQ�\DQJ�GLODNXNDQ�GDODP�SHQHOLWLDQ�

LQL� GLODNXNDQ� GHQJDQ� FDUD� SHQJDPDWDQ� VHFDUD� WHOLWL�� ULQFL�� GDQ� WHUXV�

PHQHUXV� WHUKDGDS� ,PSOHPHQWDVL� 3URJUDP� 7DKILG]XO 4XU¶DQ� 'DODP�

0HQLQJNDWNDQ�3UHVWDVL�%HODMDU�6LVZD�0DWD�3HODMDUDQ�$O�4XU¶DQ�+DGLVW�GL�

0,�5RXGORWXO�8OXP� -DEDOVDUL�� .HJLDWDQ� LQL� GLLNXWL� GHQJDQ� SHODNVDQDDQ�

REVHUYDVL�VHFDUD�FHUPDW�GL�ODSDQJDQ�GDQ�MXJD�ZDZDQFDUD�VHFDUD�LQWHQVLI�

GHQJDQ�LQIRUPDQ

�� 7ULDQJXODVL

7ULDQJXODVL� GDWD� GLJXQDNDQ� VHEDJDL� SURVHV� SHPDQWDSDQ� GUDMDW�

NHSHUFD\DDQ� �NUHGLELOLWDV�� YDOLGLWDV�� GDQ� NRQVLVWHQVL� �UHOLDELOLWDV�� GDWD��

VHUWD�EHUPDQIDDW�MXJD�VHEDJDL�DODW�EDQWX�DQDOLVLV�GDWD�ODSDQJDQ��.HJLDWDQ�

\DQJ� DGD� SDGD� SURVHV� WULDQJXODVL� LQL� PHOLSXWL� SHQJXMLDQ� KLSRWHVLV� \DQJ�

GLEDQJXQ�SDGD�VDDW�SURVHV�SHQJXPSXODQ�GDWD����

7ULDQJXODVL� GDODP� SHQJXMLDQ� NUHGLELOLWDV� LQL� GLDUWLNDQ� VHEDJDL�

SHQJHFHNDQ�GDWD�PHODOXL�EHUEDJDL�VXPEHU�GHQJDQ�PHQJJXQDNDQ�EHUDJDP�

��� ,ELG���KDO����
��� ,PDP�*XQDZDQ��0HWRGH�3HQHOLWLDQ�.XDOLWDWLI«��KDO����



��

FDUD�GDQ�ZDNWX�VHKLQJJD�WHUGDSDW�WULDQJXODVL�VXPHEHU���WULDQJXODVL�WHNQLN�

SHQJXPSXODQ�GDWD��GDQ�ZDNWX�

D� 7ULDQJXODVL�6XPEHU

7ULDQJXODVL� GLJXQDNDQ� XQWXN� PHQJXML� NUHGLELOLWDV� GDWD� \DQJ�

GLODNXNDQ� GHQJDQ� FDUD� PHODNXNDQ� SHQLQMDXDQ� XODQJ� WHUKDGDS� GDWD�

\DQJ�GLGDSDWNDQ�PHODOXL�EHUEDJDL�VXPEHU�

E� 7ULDQJXODVL�7HNQLN

7ULDQJXODVL� WHNQLN� LQL�PHUXSDNDQ� VHEXDK� FDUD� XQWXN�PHQJXML�

NUHGLELOLWDV� VHEXDK� GDWD� NHSDGD� VXPEHU� \DQJ� VDPD�� QDPXQ� GHQJDQ�

WHNQLN� \DQJ� EHUEHGD�� 0LVDOQ\D� GDWD� \DQJ� GLSHUROHK� GHQJDQ�

ZDZDQFDUD��ODOX�GLFHN�GHQJDQ�REVHUYDVL��GLNXPHQWDVL�DWDX�NXRVLRQHU�

F� 7ULDQJXODVL�:DNWX�

:DNWX�MXJD�VHULQJ�PHPSHQJDUXKL�NUHGLELOLWDV�GDWD��'DWD�\DQJ�

GLSHUROHK�PHODOXL�WHNQLN�ZDZDQFDUD�\DQJ�GLODNXNDQ�SDGD�ZDNWX�SDJL�

KDUL� VDDW� VXPEHU�PDVLK� VHJDU� GDQ� EHOXP�PHPLOLNL� EDQ\DN�PDVDODJ�

DNDQ�PHPEHULNDQ�GDWD�\DQJ�OHELK�YDOLG��EHJLWX�SXOD�VHEDOLNQ\D����

'HQJDQ� GHPLNLDQ� PDND� GDSDW� NLWD� NDWDNDQD� EDKZD� WULDQJXODVL�

PHUXSDNDQ� WHNQLN� SHPHULNVDDQ� NHDEVDKDQ� GDWD� \DQJ� PHPDQIDDWNDQ�

VHVXDWX� \DQJ� ODLQ� GLOXDU� GDUL� GDWD� \DQJ� WHODK� GLGDSDWNDQ� JXQD� XQWXN�

NHSHUOXDQ�SHQJHFHNDQ�GDWD�DWDX�VHEDJDL�SHPEDQGLQJ�WHUKDGDS�GDWD��'DODP�

SHQHOLWLDQ� LQL�� SHQHOLWL� PHQJJXDQDNDQ� WULDQJXODVL� VXPEHU� GDWD� \DQJ�

GLODNXNDQ�GHQJDQ�PHQDQ\DNDQ�EHEHUSDRD�SHUWDQ\DDQ�\DQJ�VDPD�GHQJDQ�

��� 6XJL\RQR�0HWRGH�3HQHOLWLDQ«� KDO����



��

VXPEHU�\DQJ�EHUEHGD��DSDNDK�MDZDEDQ�\DQJ�GLEHULNDQ�KDVLOQ\D�DNDQ�VDPD�

DWDX� WLGDN��6XEHU�GDWDQ\D�DGDODK�NHSDOD�VHNRODK� JXUX�GDQ�VWDI�78��GDQ�

VLVZD�� MLND� MDZDEDQ� \DQJ� GLEHULNDQ� VDPD�� PDND� GDWD� WHUVHEXW� GDSDW�

GLNDWDNQD�VHVXDL�

�� 0HQJJXDQDNDQ�%DKDQ�5HIHUHQVL

<DQJ� GLPDNVXG� GHQJDQ� EDKDQ� UHIHUHQVL� GLVLL� DGDODK� DGDQ\D�

SHQGXNXQJ�XQWXN�PHPEXNWLNDQ�GDWD�\DQJ�WHODK�GLWHPXNDQ ROHK�SHQHOLWL��

6HEDJDL�FRQWRK�GDWD�KDVLO�ZDZDQFDUD�GLGXNXQJ�GHQJDQ�DGDQ\D�UHNDPDQ�

ZDZDQFDUD�� 'DWD� WHQWDQJ� LQWHUDNVL� PDQXVLD�� DWDX� VXDWX� NHDGDDQ� SHUOX�

GLGXNXQJ�ROHK�IRWR�IRWR��$ODW�EDQWX�\DQJ�GLJXQDNDQ�XQWXN�PHUHNDP�GDWD�

GDODP�SHQHOLWLDQ� NXDOLWDWLI�� VHSHUWL� NDPHUD�� KDQG\FDP�� DODW� UHNDP� VXDUD�

VDQJDW�SHQWLQJ�XQWXN�GLJXQDNDQ�GDODP�PHQGXNXQJ�NUHGLELOLWDV�GDWD�\DQJ�

WHODK� GLWHPXNDQ� ROHK� SHQHOLWL�� /DSRUDQ� SHQHOLWLDQ�� VHEDLNQ\D� GDWD� \DQJ�

GLWHPXNDQ�GLOHQJNDSL�GHQJDQ�IRWR�IRWR�DWDX�GRNXPHQ�DXWHQWLN��VHKLQJJD�

OHELK�GDSDW�GLSHUFD\D����

�� 3HPHULNVDDQ�7HPDQ�6HMDZDW

'LVNXVL� GHQJDQ� WHPDQ� VHMDZDW� \DQJ� GLPDNVXGNDQ� GLVLQL� DGDODK�

EHUGLVNXVL� PHQKHQDL� SURVHV� GDQ� KDVLO� SHQHOLWLDQ� GHQJDQ� GRVHQ�

SHPELPELQJ�� VHUWD� WHPDQ�WHPDQ� PDKDVLVZD� \DQJ� VHGDQJ� PHODNXNDQ�

SHQHOLWLDQ�NXDOLWDWLI�GL�ORNDVL�\DQJ�VDPD�PDXSXQ�GL�ORNDVL�\DQJ�EHUEHGD��

+DO�LQL�GLODNXNDQ�DJDU�SHQHOLWL�PHQGDSDWNDQ�PDVXNDQ�GDUL�EHUEDJDL�SLKDN�

��� ,ELG�� KDO����



��

PHQJHQDL� PHWRGH� SHQJXPSXODQ� GDWD��PHWRGH� SHQJRODKDQ� GDWD��PHWRGH�

SHQ\DMLDQ�GDWD��GDQ�ODLQ�ODLQ�

+� 7DKDS�WDKDS�3HQHOLWLDQ

'DODP� SHQ\XVXQDQ� VNULSVL�� SHQXOLV� PHQHPSXK� EHEHUDSD� WDKDSDQ�

WDKDSDQ�VHEDJDL�EHULNXW�

�� 7DKDS�3UD�/DSDQJDQ

3DGD� WDKDSDQ� LQL�� SHQHOLWL� PHUDQFDQJ� SHQHOLWLDQ� GHQJDQ�

PHQJJXQDNDQ�PHWRGH� REVHUYDVL��ZDZDQFDUD� GDQ� GRNXPHQWDVL��PHPLOLK�

ORNDVL� SHQHOLWLDQ��PHQJXUXV� SHUL]LQDQ� SHQHOLWLDQ��PHQMDMDNL� GDQ�PHQLODL�

ORNDVL� SHQHOLWLDQ� \DLWX� GHQJDQ� PHJHQDOL� EHUEDJDL� XQVXU� \DQJ� WHUGDSDW�

GDODP�VXPEHU�GDQ� MXJD�PHQJHQDO�EHUEDJDL�XQVXU� OLQJNXQJDQ��%DLN�GDUL�

OLQJNXQJDQ�VRVLDO��ILVLN��GDQ�NHDGDDQ�\DQJ�DGD�GLVHNLWDU�OLQJNXQJDQ��VHUWD�

PHPLOLK�LQIRUPDQ�PDQD�VDMD \DQJ�DNDQ�GLPLQWDL�LQIRUPDVL�

3DGD�WDKDSDQ�SUD�ODSDQJDQ�SHQHOLWL�PHPLOLK�ORNDVL�GL�0,�5RXGORWXO�

8OXP�-DEDOVDUL�GHQJDQ�SHUWLPEDQJDQ�ORNDVL�WHUVHEXW�GDSDW�GLMDQJNDX�ROHK�

SHQHOLWL�XQWXN�PHQGDSDWNDQ�GDWD�VHVXDL�GHQJDQ�\DQJ�GLEXWXKNDQ�

�� 7DKDS�SHNHUMDDQ�ODSDQJDQ

6HWHODK� PHQGDSDWNDQ� L]LQ� GDUL� 0,� 5RXGKRWXO� 8OXP� -DEDOVDUL��

SHQHOLWL� PHPRSHUVLDSNDQ� VHJDOD� KDO� \DQJ� GLEXWXKNDQ� XQWXN� PHQFDUL�

LQIRUPDVL�VHEDQ\DN�EDQ\DNQ\D�GDODP�PHQJXPSXONDQ�GDWD��'DODP�WDKDS�

SHNHUMDDQ�ODSDQJDQ�LQL�EDQWXDQ�GDUL�ZDUJD�0DGUDVDK�VDQJDW�OXDU�ELDVD�



��

�� 7DKDS�DQDOLVLV�GDWD

3DGD�WDKDS�LQL�SHQXOLV�PHQ\XVXQ�VHPXD�GDWD�\DQJ�GLGDSDWNDQ�GDUL�

ODSDQJDQ� VHFDUD� VLVWHPDWLV� GDQ� WHULQFL�� VHKLQJJD� GDSDW� GHQJDQ� PXGDK�

GLIDKDPL�ROHK�SHPEDFD�GHQJDQ�PHQJJXQDNDQ� WHNQLN�DQDOLVLV�\DQJ� WHODK�

GLXUDLNDQ�

�� 7DKDS�SHODSRUDQ

3DGD� WDKDS� LQL� SHQXOLV� PHQ\XVXQ� ODSRUDQ� WHUWXOLV� PHQJHQDL� KDVLO�

SHQHOLWLDQ� \DQJ� WHODK� GLODNVDQDNDQ�� 3DGD� WDKDS� LQL� SHQHOLWL� PHODNXNDQ�

SHPDSDUDQ� KDVLO� SHQHOLWLDQ� VHFDUD� VLVWHPDWLV�� GDQ� GLODSRUNDQ� VHEDJDL�

ODSRUDQ�KDVLO�SHQHOLWLDQ�


