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WLQJNDW� NHVHMDKWHUDDQ� VHVHRUDQJ� MXJD� VHULQJ� PHQJDODPL� SHUXEDKDQ� GDUL�

ZDNWX�NH�ZDNWX� 'DODP�SHQJXNXUDQ�NHVHMDKWHUDDQ� \DQJ� WHODK�EHUNHPEDQJ�

PHQXMX� NHVHSXUQDDQQ\D� \DLWX� GHQJDQ� PHOLKDW� VHEXDK� NRQGLVL� PDV\DUDNDW�

\DQJ� VHPDNLQ� EDLN� GDODP� WLQJNDW� SHQGLGLNDQ�� NHPDNPXUDQ� KLQJJD� XQWXN�

PHPHQXKL� ELD\D� NHKLGXSDQ� VHKDUL�KDUL��.RQGLVL� SHQJXNXUDQ� NHVHMDKWHUDDQ�

LQL� PHUXSDNDQ� VHEXDK� SHQGHNDWDQ� FODVVLFDO� XWLOODWDULDO \DQJ� PHQXUXW�

�6XPRGLQLQJUDW������� GLEDJL�PHQMDGL�NHVHQDQJDQ�DWDX�NHSXDVDQ�VHVHRUDQJ�

+DO� LQL� \DQJ� GLPDNVXWNDQ� GDODP� VNULSVL� LQL� GHQJDQ� SHQJXNXUDQ�

NHVHMDKWHUDDQ� PHODOXL� NHVHQDQJDQ� GDQ� NHSXDVDQ� PDV\DUDNDW� NKXVXVQ\D�

NDXP�GKXDID�PHODOXL�GDQD�=,6��
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$� 'HVDLQ�3HQHOLWLDQ

3HQHOLWLDQ� LQL� PHQGHVNULSVLNDQ� WHQWDQJ� SHPDQIDDWDQ GDQD� =,6� XQWXN�

PHQLQJNDWNDQ�NHVHMDKWHUDDQ�XPDW�NKXVXVQ\D�NDXP�GKXDID�PHODOXL�SURJUDP�NHUMD�

\DLWX�5XPDK�6LQJJDK�3DVLHQ�\DQJ�DGD�GL�<RJ\DNDUWD�PHODOXL�/$=�VZDVWD�\DLWX�

,=,� .DQZLO� <RJ\DNDUWD�� 'HVDLQ� SHQHOLWLDQ� DGDODK� VHEXDK� UHQFDQD� DWDX� VWUXNWXU�

SHQHOLWLDQ� \DQJ� GLVXVXQ� VHKLQJJD� DNDQ� GDSDW� MDZDEDQ� XQWXN� SHUWDQ\DDQ�

SHUWDQ\DDQ�GDUL�KDVLO�SHQHOLWLDQQ\D �6LODODKL���������'DODP�PHODNXNDQ�SHQHOLWLDQ�

LQL� VHRUDQJ�SHQHOLWL�PHQJJXQDNDQ� MHQLV� SHQHOLWLDQ� NXDOLWDWLI�� SHQHOLWLDQ� NXDOLWDWLI�

\DLWX�MHQLV�SHQHOLWLDQ�\DQJ�PHQJJXQDNDQ�PHWRGH�EHUODQGDVNDQ�VLWXDVL�RE\HN�\DQJ�

VHFDUD� DODPLDK� GLPDQD� VHRUDQJ� SHQHOLWL� VHEDJDL� SRNRN� LQVWUXPHQ� NXQFL�� WHQLN�

SHQJXPSXODQ�GDWD�GLODNXNDQ�VHFDUD�JDEXQJDQ�GDQ�SHQXOLV�PHQJDQDOLVLV�GDWD�\DQJ�

EHUVLIDW�NXDOLWDWLI�

'DODP�PHQ\XVXQ� VNULSVL� LQL�� SHQ\XVXQ�PHQJJXQDNDQ�SHQHOLWLDQ� ODSDQJDQ�

�ILHOG� UHVHDUFK�� \DQJ� PHQMDGL� REMHN� SHQHOLWLDQ� LQL� DGDODK� /$=� ,=,� .DQZLO�

<RJ\DNDUWD��3HQXOLV� ODQJVXQJ�NH� ODSDQJDQ�GHQJDQ�PHQFDWDW�GDQ�PHQJXPSXONDQ�

EHUEDJDL�LQIRUPDVL�\DQJ�GLWHPXNDQ�GL�ODSDQJDQ�GHQJDQ�PHQJJDOL�LQIRUPDVL�\DQJ�

GLEXWXKNDQ�� 0HWRGH� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� \DLWX� GHQJDQ PHQJJXQDNDQ�

PHWRGH�GHVNULSWLI�GDQ�SHQGHNDWDQ�NXDOLWDWLI�GHQJDQ�FDUD�PHPDSDUNDQ� LQIRUPDVL�

LQIRUPDVL� DFWXDO� \DQJ� GLSHUROHK� GDUL� /$=� ,=,� .DQZLO� <RJ\DNDUWD� WHUNDLW�

SHQJHORODDQ� GDQ� SHPDQIDDWDQ� GDQD� =,6�� 3HQHOLWLDQ� GHNVULSWLI� EHUJXQD� XQWXN�

PHQHPXNDQ�IDNWD�GHQJDQ�LQWHUSUHWDVL�\DQJ�WHSDW� �1D]LU���������6HKLQJJD�IDNWD�±

IDNWD� \DQJ� GLGDSDWNDQ� GDSDW� VDOLQJ� GLEDQGLQJNDQ� GHQJDQ� SHQHOLWLDQ� VHEHOXPQ\D
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%� /RNDVL�3HQHOLWLDQ�

$ODVDQ� PHQJDPELO� REMHN� SHQHOLWLDQ� GL� DWDV \DLWX�� /$=� ,=,� VHEDJDL�

SHQHOLWLDQ� NDUHQDQ\D� /$=� ,=,� PHUXSDNDQ� OHPEDJD� QRQ�SHPHULQWDK� \DQJ�

PHPLOLNL� YLVL� GDQ� PLVL� PHPEDQJXQ� VLVWHP� SHQLQJNDWNDQ� NHVHMDKWHUDDQ� XPDW�

\DQJ� GLNHORODQ\D� GDQD� =,6� \DQJ� NUHDWLI�� LQRYDWLI�� SURGXNWLI�� GDQ� WUDQVSDUDQ�

VHKLQJJD� GDQD� =,6 WHUVHEXW� GDSDW� GLPDQIDDWDNDQ� VHFDUD� SURGXNWLI� SDGD�

PDVD\UDNDW�XPXP�

/RNDVL�WHPSDW�SHQHOLWLDQ�\DLWX�EHUDGD�SDGD��

/HPEDJD�$PLO�=DNDW�,QLVLDWLI�=DNDW�,QGRQHVLD�.DQZLO�'DHUDK�,VWLPHZD�

<RJ\DNDUWD

-O��%OXQ\DK�5HMR����.DUDQJZDUX��.HFDPDWDQ��7HJDOUHMR��.RWD�'DHUDK�,VWLPHZD�

<RJ\DNDUWD �����

&� :DNWX�3HODNVDQDDQ 3HQHOLWLDQ

:DNWX�SHQHOLWLDQ�GLODNVDQDNDQ�SDGD�WDJJDO����GDQ����$JXVWXV������\DQJ�

EHUWHPSDW�GL�.DQZLO�/$=�,6,�<RJ\DNDUWD��$GDSXQ�ZDNWX�SHODNVDQDDQ�SHQHOLWLDQ�

WHUVHEXW�GDSDW�GLVHVXDLNDQ�GHQJDQ�NHELMDNDQ�GDUL SLKDN�REMHN�SHQHOLWLDQ�\DLWX��

'� 2E\HN 3HQHOLWLDQ

'DODP�SHQ\XVXQDQ VNULSVL�LQL�SHQXOLV�PHPLOLK�RE\HN�SHQHOLWLDQ�\DLWX�GL�

.DQZLO�/$=�,=,�<RJ\DNDUWD��3DGD�/$=�,=,�PHUXSDNDQ�VDODK�VDWX�OHPEDJD�\DQJ�

PHQJHOROD� KLQJJD� PHPDQIDDWNDQ� GDQD� GDUL� ]DNDW�� LQIDN�� VHGHNDK XQWXN�

SHPEHUGD\DDQ�PDV\DUDNDW�

(� -HQLV�'DWD

D� +DVLO� SHQHOLWLDQ� ODQJVXQJ� GHQJDQ� ZDZDQFDUD� NHSDGD� SDNDU� =,6� \DQJ�

DGD�GL�/$=�,=,�.DQZLO�'DHUDK�,VWLPHZD <RJ\DNDUWD�

E� 'DWD� DWDX� GRNXPHQ� VHEDJDL� VXPEHU� GDWD� NHGXD� \DQJ� GLSHUROHK� GDODP�

GRNXPHQ�GRNXPHQ� VHSHUWL� EXNX�� MXUQDO�MXUQDO� WHUGDKXOX� \DQJ� PDVLK�

PHPLOLNL�NRUHODVL�GHQJDQ�PDVDODK�\DQJ GLEDKDV�

)� 7HNQLN�3HQJXPSXODQ 'DWD
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7HNQLN�SHQJXPSXODQ�GDWD�\DQJ�GLJXQDNDQ�\DLWX�ZDZDQFDUD��:DZDQFDUD�

GLJXQDNDQ� DSDELOD� SHQHOLWL� LQJLQ� PHODNXNDQ� VWXGL� SHQGDKXOXDQ� XQWXN�

PHQHPXNDQ�SHUPDVDODKDQ�\DQJ�KDUXV�GLWHOLWL��WHWDSL�MXJD�LQJLQ�PHQJHWDKXL�KDO�±

KDO�GDUL�UHVSRQGHQ�\DQJ�OHELK�PHQGDODP���6XJL\RQR���������:DZDQFDUD�GHQJDQ�

PRGHO�LQL�\DLWX�XQWXN�PHQHPXNDQ�SHUPDVDODKDQ�VHFDUD�OHELK�WHUEXND�GDQ�SLKDN�

\DQJ� GLDMDN� ZDZDQFDUD� GLPLQWD� SHQGDSDW� GDQ� LGH� ± LGH� WHUNDLW� WRSLN�� 3DGD�

SHQHOLWLDQ� LQL� GLODNXNDQ� SHUWHPXDQ� GHQJDQ� SLKDN /$=� ,=,� .DQZLO� 'DHUDK�

,VWLPHZD� <RJ\DNDUWD� \DLWX� GHQJDQ� %DSDN� 6XWDUWR�� 0DV� 5H]D GDQ� 0EDN� )LWUL

VHODNX�.HSDOD�&DEDQJ�GDQ�6WDII�.DU\DZDQ�GDUL�/$=�,=,�.DQZLO�<RJ\DNDUWD��

*� 'HILQLVL�2SHUDVLRQDO�9DULDEHO

'HILQLVL� RSHUDVLRQDO�YDULDEOH� \DLWX�PHQJHQDL� LVWLODK�LVWLODK� DWDX�NXQFL�XQWXN�

PHPSHUWHJDV�� PHPEHULNDQ� DUDKDQ�� GDQ� XQWXN� PHQJKLQGDUL� NHVDODK� SDKDPDQ��

6HVXDL� GHQJDQ� MXGXO� SHQHOLWLDQ� \DLWX� ³3HQJHORODDQ� =DNDW�� ,QIDN�� GDQ� 6HGHNDK�

'DODP� 8SD\D� 0HQLQJNDWNDQ� .HVHMDKWHUDDQ� .DXP� 'KXDID��� PDND� GHILQLVL�

RSHUDVLRQDO�YDULDEOH�\DQJ�SHUOX�GLMHODVNDQ��\DLWX���

�� 3HQJHORODDQ�

3HQJHORODDQ� PHUXSDNDQ� SURVHV� DWDX� FDUD� SHUEXDWDQ� PHQJHOROD� DWDX�

SURVHV� PHODNXNDQ� NHJLDWDQ� WHUWHQWX� GHQJDQ� PHQJJHUDNNDQ� WHQDJD�

RUDQJ� ODLQ�� SURVHV� \DQJ� PHPEDQWX� PHUXPXVNDQ� NHELMDNVDQDDQ� GDQ�

WXMXDQ� RUJDQLVDVL� DWDX� SURVHV� \DQJ� PHPEHULNDQ� SHQJDZDVDQ� SDGD�

VHPXD�KDO�\DQJ�WHUOLEDW�GDODP�SHODNVDQDDQ�NHELMDNDQ�GDQ�SHQFDSDLDQ�

VXDWX�WXMXDQ��'DU\DQWR��������

�� =DNDW��,QIDN��GDQ�6HGHNDK

=DNDW�PHQXUXW�EDKDVD�PHPLOLNL�DUWL�NHVXEXUDQ��NHVXFLDQ��EHUNDK�GDQ�

EHUDUWL� MXJD� PHQVXFLNDQ�� 'LVHEXW� ]DNDW� NDUHQD� GHQJDQ� KDUWD� \DQJ�

GLNHOXDNDQ� GLKDUDSNDQ� GDSDW� PHQGDWDQJNDQ� KDO� \DQJ� EDLN� GDUL� VHJL�

KDUWDQ\D� PDXSXQ� SDKDODQ\D�� 6HODLQ� LWX� LVWLODK� ]DNDW� MXJD� GDSDW�

PHQ\XFLNDQ�GLUL�GDUL�GRVD�GDQ�VLIDW�NLNLU��6KLGGLHT\�������

,QIDN�

.DWD� LQIDN� PHPLOLNL� DUWL� PHQJHOXDUNDQ� KDUWD� \DQJ� PHQFDQJNXS�

]DNDW� GDQ� QRQ� ]DNDW� DWDXSXQ� PHQJHOXDUNDQ� VHEDJLDQ� GDUL� KDUWD�
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DWDX� SHQJKDVLODQ� XQWXN� VXDWX� NHSHQWLQJDQ \DQJ� GLSHULQWDKNDQ�

DMDUDQ�,VODP��6DELT�������

6HGHNDK�

6HGHNDK� PHUXSDNDQ� SHPEHULDQ� VXDWX� EHQGD� ROHK� VHVHRUDQJ�

NHSDGD� RUDQJ� ODLQ� NDUHQD� PHQJKDUDSNDQ� NHULGKDDQ� GDQ� SDKDOD�

GDUL�$OODK�6:7�GDQ�WLGDN�PHQJDKDUDSNDQ�VXDWX�LPEDODQ�MDVD�DWDX�

SHQJJDQWLDQ��0DUGDQL�������

�� 3HQLQJNDWDQ .HVHMDKWHUDDQ

3HQLQJNDWDQ� .HVHMDKWHUDDQ� DGDODK� V\VWHP� \DQJ� WHURUJDQLVDVL� GDUL�

SHOD\DQDQ�VRFLDO�\DQJ�GLUDQFDQJ�XQWXN�PHPEDQWX�LQGLYLGX��NHORPSRN�

JXQD� XQWXN� PHPHQXKL� VWDQGDUW� KLGXS� \DQJ� OD\DN� VHKLQJJD� PHUHND�

PDPSX� PHQJHPEDQJNDQ� NHPDPSXDQ� VHODUDV� GHQJDQ� NHEXWXKDQ�

NHOXDUJD�GDQ�PDV\DUDNDW��)DKUXGLQ��������

�� .DXP�'KXDID

.DXP�'KXDID� \DLWX� JRORQJDQ�PDQXVLD� \DQJ� VHQDQWLDVD� KLGXS� GDODP�

]RQD� NHPLVNLQDQ�� NHWHUWLQGDVDQ�� NHWDNEHUGD\DDQ�� NHOHPDKDQ� GDQ�

SHQGHULWDDQ�\DQJ� WHUXV�PHQHUXV�PHOLSXWL� IDNLU�PLVNLQ��DQDN� WHUODQWDU��

RUDQJ�FDFDW�GDQ�DQDN�DQDN�\DWLP��6HWLDZDQ�������

+� ,QVWUXPHQ�3HQHOLWLDQ�

,QVWUXPHQ�SHQHOLWLDQ�\DLWX�VHEDJDL�DODW�EDQWX�\DQJ�GLSLOLK�GDQ�GLJXQDNDQ�

ROHK�SHQXOLV�GDODP�PHODNXNDQ�NHJLDWDQ�SHQHOLWLDQ�XQWXN�PHQJXPSXONDQ�GDWD�

DJDU�GDWD� WHUVHEXW�PHQMDGL� VLVWHPDWLV�GDQ�PXGDK�XQWXN�GLSDKDPL� �$ULNXQWR��

������� ,QVWUXPHQ� SHQHOLWLDQ� PHUXSDNDQ� DODW� \DQJ� GLJXQDNDQ� ROHK� SHQHOLWL�

GDODP�PHODNXNDQ�SHQHOLWLDQ�XQWXN�PHQJXPSXONDQ�GDWD�DJDU�GDSDW�GLSHUFD\D�

GDQ�GDSDW�GLSHUWDQJJXQJ� MDZDENDQ�VHFDUD� LOPLDK�� ,QVWUXPHQ�SHQHOLWLDQ�\DQJ�

GLJXQDNDQ� ROHK� SHQXOLV� \DLWX� GHQJDQ� DGDQ\D� SHGRPDQ�ZDZDQFDUD� GDQ� GDWD�

KDVLO�REVHUYDVL�\DQJ�GLSHUROHK�GL�ODSDQJDQ EHUXSD�GRNXPHQWDVL�

,� 7HNQLN�$QDOLVLV�'DWD

0HWRGH� DQDOLVLV� \DQJ� GLJXQDNDQ� DGDODK� GHQJDQ� PHQJJXQDNDQ�

SHQGHNDWDQ� NXDOLWDWLI� GHVNULSWLI� \DLWX� GHQJDQ� FDUD� PHPDSDUNDQ� LQIRUPDVL�
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LQIRUPDVL� IDNWD \DQJ� VXGDK� GLGDSDW� ROHK� SHQXOLV� GDUL� KDVLO� ZDZDQFDUD��

$QDOLVLV� GDWD� DGDODK� SURVHV� PHQFDUL� GDQ� PHQ\XVXQ� VHFDUD� VLVWHPDWLV� GDWD�

\DQJ� GLSHUROHK� GDUL� KDVLO� ZDZDQFDUD� VHKLQJJD� GDSDW� PXGDK� GLSDKDPL�� GDQ�

VHPXDQ\D�GDSDW�GLLQIRUPDVLNDQ�NHSDGD�RUDQJ�ODLQ��/DQJNDK��ODQJNDK�DQDOLVLV�

GDWD� EHUGDVDUNDQ� PRGHO� 0LOHV� GDQ� +XEEHUPDQ� D� GLDQWDUD� ODLQ� �6XJL\RQR��

����� �

D� 5HGXNVL GDWD

5HGXNVL� GDWD� DGDODK� PHUDQJNXP�� PHPLOLK� KDO�KDO� \DQJ� SRNRN��

PHPIRNXVNDQ� SDGD� KDO�KDO� \DQJ� SHQWLQJ�� 'HQJDQ� EHJLWX� DNDQ�

PHPSHUPXGDK�SHQHOLWL�GDODP�PHPEHULNDQ�JDPEDUDQ�\DQJ�OHELK�MHODV�

E� 3HQ\DMLDQ GDWD

'DODP�SHQHOLWLDQ�NXDOLWDWLI��SHQ\DMLDQ�GDWD�GDSDW�EHUXSD�XUDLDQ�VLQJNDW��

EDJDQ��KXEXQJDQ�DQWDU�NDWHJRUL��IORZFKDUW�GDQ�VHMHQLVQ\D

F� 9HULILNDVL�DWDX�SHQDULNDQ NHVLPSXODQ

9HULILNDVL� DGDODK� SHQDULNDQ� NHVLPSXODQ�� .HVLPSXODQ� DZDO� \DQJ�

GLNHPXNDNDQ� PDVLK� EHUVLIDW� VHPHQWDUD�� GDQ� DNDQ� EHUXEDK� ELOD� WLGDN�

GLWHPXNDQ� EXNWL�EXNWL� \DQJ� NXDW� \DQJ� PHQGXNXQJ� SDGD� WDKDS�

SHQJXPSXODQ� GDWD� EHULNXWQ\D�� $NDQ� WHWDSL� DSDELOD� NHVLPSXODQ� DZDO�

GLGXNXQJ� ROHK� NHVHOXUXKDQ� EXNWL�EXNWL� \DQJ� YDOLG� SDGD� VDDW� SHQHOLWL�

NHPEDOL�NH�ODSDQJDQ�XQWXN�PHQJXPSXONDQ�GDWD�


