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VDODK�VDWX�SHQJJXQDDQ�GDUL�NDPHUD�GDQ�SHQJRODK�JDPEDU�YLGHR��$EVHQVL��NDPHUD�

NHDPDQDDQ�� DSOLNDVL� NHDPDQDQ� SDGD� VPDUWSKRQH� DGDODK� EHEHUDSD� DSOLNDVL�

SHQJHQDODQ� ZDMDK�� 3HQJHQDODQ� GHQJDQ� PHQJJXQDNDQ� ZDMDK� WXGDN� GDSDW�

GLJDQGDNDQ�� GLFXUL�� DWDXSXQ� WHUOXSD�� 8QWXN� SHQJHQDODQ� EHEHUDSD� SHQHOLWL�

PHQJJXQDNDQ�EHUEDJDL�PHWRGD�VHSHUWL�3ULQFLSDO�&RPSRQHQW�$QDO\VLV��3&$��DWDX�

6FDOH� ,QYDULDQW�)HDWXUH�7UDQVIRUP� �6,)7���6HGDQJNDQ�SDGD�SHQHOLWLDQ� LQL�XQWXN�

PHQGDWHNVL� ZDMDK� GLJXQDNDQ� DOJULWPD� /RFDO� %LQDU\� 3DWWHUQ �/%3��� VHGDQJNDQ�
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XQWXN� PHPSHUFHSDW� NRPSXWDVL� PHQJJXQDNDQ� DOJRULWPD� +DDU� &DVFDGH�� 3DGD�

SHQHOLWLDQ�LQL�XQWXN�PHPEHGDNDQ�ZDMDK�GDQ�EXNDQ�ZDMDK�PHQJJXQDNDQ�ZHEFDP��

VHUWD� EHNHUMD� VHFDUD� UHDO� WLPH XQWXN�PHQJHQDOL� RUDQJ� \DQJ� WHODK� WHUGDIWDU� SDGD�

GDWDEDVH��+DVLO� \DQJ�GLGDSDW�PHQXQMXNDQ�EDKZD�V\VWHP�SHQJHQDODQ�ZDMDK�\DQJ�

GDSDW� PHQGHWHNVL� ZDDOXSXQ� GL� VHNLWDU� PDQXVLD� WHUGDSDW� EHEHHDSD� REMHN� ODLQ��

NHFHSDWDQ�\DQJ�GLKDVLONDQ�GDODP�PHQGHWHNVL�MXJD�FXNXS�FHSDW�

3HUEHGDDQ�SHQHOLWLDQ�\DQJ�DNDQ�GLWHOLWL�GHQJDQ� OLWHUDWXUH��� WWHUGDSDW�SDGD�

DOJRULWPD� \DQJ� GLJXQDNDQ� GDQ� REMHN� \DQJ� GLGHWHNVL�� SDGD� SHQHOLWLDQ� \DQJ� DNDQ�

GLWHOLWL�SHQXOLV�PHQJJXQDNDQ�DOJRULWPD�KDDU�FDVFDGH�GDQ�SDGD�SHQHOLWLDQ�\DQJ�DNDQ�

GLWHOLWL� SHQXOLV� PHQGHWHNVL� ZDMDK� \DQJ� PHQJJXQDNDQ� PDVNHU� VHGDQJNDQ� SDGD�

OLWHUDWXU���PHQJJXQDNDQ���DOJRULWPD�\DLWX�/RFDO�%LQDU\�3DWWHUQ �/%3��GDQ�+DDU�

&DVFDGH�VHGDQJNDQ�SDGD�REMHN�\DQJ�GLGHWHNVL�SDGD�OLWHDWXU���DGDODK�ZDMDJ�PDQXVLD�

XQWXN�PHQJHQDNDQ�ZDMDJK��

����� /LWHUDWXU��

&29,'����DGDODK�SHQ\DNLW�\DQJ�PHQXODU�\DQJ�GLVHEDENDQ�ROHK�YLUXV�\DQJ�

EDUX� GLWHPXNDQ� \DLWX� MHQLV� FRURQDYLUXV�� 'HQJDQ� DGDQ\D� YLUXV� LQL� PDND� :RUOG�

+HDOWK� 2UJDQL]DWLRQ� �:+2�� PHQHUDSNDQ� SURWRNRO� NHVHKDWDQ� JXQD� PHQFHJDK�

SHQXODUDQ� FRURQDYLUXV� OHELK� OXDV�� SURWRNRO� NHVKDWDQ� \DQJ� GL� EHUODNXNDQ� EHUXSD�

PHQMDJD� MDUDN�� PHQJJXQDNDQ� PDVNHU�� PHQFXFLWDQJDQ�� 'HQJDQ� DGDQ\D� DUDKDQ�

WHUVHEXW�PDVLK�EQD\DN�RUDQJ�\DQJ�WLGDN�PHQJJXQDNDQ�PDVNHU�GL�WHPSDW�XPXP�GDQ�

PDVLK� GLODNXNDQ� SHPHULNVDDQ� VHFDUD�PDQXDO�� 6HKLQJJD� GLEXWXKNDQ� VLVWHP� \DQJ�

GDSDW� PHQGHWHNVL� PDVNHU� VHEDJDL� REVL� XQWXN� SHULQJDWDQ� GLQL�� 0XQFXOQ\D�'HHS�

/HDUQLQJ PHQFLSWDNDQ� EHUEDJDL� ULVHW� XQWXN� PHQFLSWDNDQ� VHEXDK� GHWHNVL� ZDMDK��

EHQGD��GDQ�EHEHUDSD�MHQLV�ODLQQ\D��3DGD�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�DOJRULWPD�<RX�
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2QO\�/RRN�2QFH��<2/2���+DVLO�GDUL�SHQHOLWLDQ�LQL�WHUGDSDW���MHQLV�VHFDUD�DNXUDVL�

XQWXN�GDWDVHW�\DQJ�WLGDN�GLODNXNDQ�VHFDUD�UHDO�WLPH�DNXUDVL�\DQJ�GLKDVLONDQ�XQWXN�

SHQGHWHNVLDQ� DSDNDK�PHQJJQDNDQ�PDVNHU� DWDX� WLGDN� EHUNLVDU� DQWDUD� �������� ��

VHGDJNDQ�GDWDVHW�\DQJ�GLODNXNDQ�VHFDUD�UHDO�WLPH�EHUDNXUDVL�DQWDUD���������

3HUEHGDDQ� SHQHOLWLDQ� \DQJ� DNDQ GLWHOLWL� GHQJDQ� OLWHUDWXUH� �� WHUGDSDW� SDGD�

DOJRULWPD�\DQJ�GLJXQDNDQ��SDGD�SHQHOLWLDQ�\DQJ�DNDQ�GLWHOLWL�SHQXOLV�PHQJJXQDNDQ�

DOJRULWPD�KDDU�FDVFDGH�VHGDQJNDQ�SDGD�OLWHUDWXU���DOJRULWPD�\DJ�GLJXQDNDQ�DGDODK�

<2/2��

����� /LWHUDWXU��

3DGD�PDVD�SDQGHPL�VDDW� LQL�PHQJJXQDNDQ�PDVNDU�DGDODK�KDO� \DQJ�ZDMLE�

XQWXN�PHQFHJDK�ZDEDK�&29,'���� WHUXV�PHQ\HEDU��8QWXN�SHPHULNVDDQ�PDVNHU�

ELDVDQ\D�PHQJJXQDNDQ� WHQDJD�PDQXVLD� VHFDUD� VDWX� SHU� VDWX� ��&DUD� SHPHULNVDDQ�

VHSHUWL�LQL�PHPLOLNL�NHNXUDQJDQ�\DLWX�WLGDN�ELVD�GLODNXNDQ�VHWLDS�ZDNWX� MLND�SDGD�

NRQGLVL� PDODP� KDUL� GL� WHPSDW�WHPSDW� XPXP� WLGDN� PXQJNLQ� GLODNXNDQ� NDUHQD�

SHWXJDV�MXJD�PHPLOLNL�NHWHUEDWDVDQ�WHQDJD�WXMXDQ�GLOLNDXNDQ�SHQHOLWLDQ�LQL�DGDODK�

XQWXN� PHQFLSWDNDQ� DSOLNDVL� \DQJ� GDSDW� PHQGHWHNVLD� DSDNDK� VHVHRUDQJ�

PHQJJXQDNDQ�PDVNHU�DWDX�WLGDN�XQWXN�PHFHJDK�SHQXODUDQ��&29,'����GHQJDQ�ILWXU�

EHUXSD� SHULQJDWDQ� EHUXSD� DXGLR� GDQ� PHPRWULW� MLND� DGD� \DQJ� WHUGHWHNVL� WLGDN�

PHJJXQDNDQ�PDVNHU��GDODP�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�DOJRULWPD�+DDU�&DVFDGH�

DGDODK�VDODK�VDWX�DOJRULWPD�\DQJ�GDSD�PHQGHWHNVL�REMHN��+DVLO�SHQHOLWLDQ�LQL�DGDODK�

VHEXDK� DSOLNDVL� GHWHNVL� PDVNHU� \DQJ� GDSDW� PHQJHQDOL� REMHN� PDVNHU� GDUL�

YLGHR�JDPEDU�\DQJ�GL�GDSDW�PHODOXL�ZHEFDP�GHQJDQ� MDUDN�PLQLPXP����FP�GDQ�

PDNVLPXP����FP�
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3HUEHGDDQ� SHQHOLWLDQ� \DQJ� DNDQ�GLWHOLWL� GHQJDQ� OLWHUDWXUH� �� WHUGDSDW� SDGD�

REMHN�\DQJ�GLGHWHNVL��SDGD�SHQHOLWLDQ�\DQJ�DNDQ�GLWHOLWL�SHQXOLV�PHQGHWHNVL�ZDMDK�

GDQ�KLGXQJ�XQWXN�PHQGHWHNVL�DSDNDK�VHVHRUDQJ�PHQJJXQDNDQ�PDVNHU�DWDX�WLGDN�

VHGDQJNDQ� SDGD� OLWHUDWXU� �� REMHN� \DQJ� GL� GHWHNVL� \DLWX� ZDMDK� GDQ�PXOXW� XQWXN�

PHQGHWHNVL�VHVHRUDQJ�PHQJJXQNDQ�PDVNHU�

����� /LWHUDWXU��

6DDW�LQL�WHODK�EDQ\DN�\DQJ�PHPDQIDDWNDQ�ILWXU�GWHNVL�ZDMDK�VHSHUWL�VLVWHP�

DNVHV�NHDPDQDQ�SDGD�SLQWX�PDXSXQ�VPDUWSKRQH��'HWHNVL�ZDMDK�GDSDW�GLODNXNDQ�

GHQJDQ�EHUEDJDL�FDUD�DWDX�PHWRGH�� VDODK�VDWX�PHWRGH�Q\D�DGDODK�+DDU�&DVFDGH�

&ODVVLILHU \DQJ� GL� JXDQDNDQ� SDGD� SHQHOLWLDQ� LQL�� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�

PHQJLQSOHPHQWDVLNDQ� DOJRULWPD� +DDU� &DVFDGH� &ODVVLILHU XQWXN� VHEXK� DSOLNDVL�

GHWHNVL� ZDMDK�� +DVLO� SHQHOLWLDQ� WHUVHEXW� DGDODK� VHEXDK� DSOLNDVL� GHWHNVL� ZDMDK�

PHQJJXQDNDQ�ZDEFDP��MLND�FLWUD�ZDMDK�WHUKDODQJ�ROHK�REMHN�ODLQ�PDND�ZDMDK�WLGDN�

DNDQ�WHUGHWHNVL��LQWHQVLWDV�FDKD\D��SRVLVL�NHPLULQJDQ�SDGD�ZDMDK�EHUSHUDQ�SHQWLQJ�

XQWXN�GDSDW�PHQGHWHNVL�GHQJDQ�WHSDW�

3HUEHGDDQ� SHQHOLWLDQ� \DQJ� DNDQ�GLWHOLWL� GHQJDQ� OLWHUDWXUH� �� WHUGDSDW� SDGD

REMHN�\DQJ�GLGHWHNVL��SDGD�SHQHOLWLDQ�\DQJ�DNDQ�GLWHOLWL�SHQXOLV�PHQGHWHNVL�ZDMDK�

GDQ�KLGXQJ�XQWXN�PHQGHWHNVL�DSDNDK�VHVHRUDQJ�PHQJJXQDNDQ�PDVNHU�DWDX�WLGDN�

VHGDQJNDQ�SDGD�OLWHUDWXU���REMHN�\DQJ�GL�GHWHNVL�KDQ\D�ZDMDK�

����� /LWHUDWXU��

&RURQDYLUXV�'LVHDVH��&29,'�����WHODK�PHQ\HEDU�KDPSHU�NH�VHOXUXK�GXQLD�

WHU� PDVXN� GL� ,QGRQHVLD�� VHKLQJJD� SHPHULQWDK� PHODNXNDQ� SHPEDWDVDQ� VRVLDO�

EHUVHNDOD�EHVDU��36%%��GL�VHWLDS�GDHUDK��PHQXUXW�:+2�VDODK�VDWX�FDUD�SHQFHJDKDQ�
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XQWXN� PHQJXUDQJL� SHQ\HEDDUDQ� &29,'���� DGDODK� GHQJDQ� PHQDDWL� SURWRNRO�

NHVHKDWDQ�DQWDUDODLQ�PHQFXFL�WDQJDQ��PHQMDJD�MDUDN�GDQ�PHPDNDL�PDVNHU�VDDW�GL�

OXDU�UXPDK��VHODPD�LQL�SHQGHWHNVLD�PDVNHU�PDVLK�GLODNXNDQ�ROHK�PDQXVLD��'LPDQD�

SHWXJDV� NHDPDQDQ� WLGDN� GDSDW� VHODOX� PHQMDJD� DWDX� PHPDQWDX� VLDSD� VDMD� \DQJ�

PHQJJXDQDNDQ� PDVNHU�� 3HQHOLWLDQ� LQL� PHQHUDSNDQ� SHQJRODKDQ� FLWUD� XQWXN�

PHQGHWHNVL�PDVNHU��0HFKLQH�OHDUQLQJ�EHUEDVLV�QHXUDO�QHWZRUN�%DQ\DN�GL�WHUDSNDQ�

SDGD�SHQGHWHNVLDQ�REMHN��3DGD�SHQHOLWLDQ�LQL�PHQJJXDQDNQ�PHWRGH�&RQYROXWLRQDO�

1HXUDO�1HWZRUNV �&11���7XMXDQ�SHQHOLWLDQ�LQL�GLODNXNDQ�XQWXN�GDSDW�PHQGHWHNVL�

DSDNDQV� VHVHRUDQJ�PHQJJXDQDNDQ�PDVNHU� DWDX� WLGDN� VHKLQJJD� GDSDW� PHPEDQWX�

SHWXJDV� NHDPDQDQ� GDODP� PHQHUDSNDQ� SURWRNRO� NHVHKDWDQ�� +DVLO� SHQHOLWLDQ� LQL�

DGDODK�VHEXDK�V\VWHP�XQWXN�GHWHNVL�PDVNHU�GHQJDQ�DNXUDVL���������GDQ�WUDLQLQJ�

ORVV���������GHQJDQ�GDWDVHW�VHEDQ\DN������������WUDLQLQJ�GDQ������SHQJXMLDQ��

'DWDVHW�\DQJ�GL�DPELO�EHUYDULDVL�GHQJDQ�JDPEDU�PDVNHU�PHQJJXQDNDQ�WRSL��KLMDE��

GDQ�WLGDN�PHQJJXQDNDQ�DWULEXW�

3HUEHGDDQ�SHQHOLWLDQ�\DQJ�DNDQ�GLWHOLWL�GHQJDQ� OLWHUDWXUH��� WWHUGDSDW�SDGD�

DOJRULWPD�\DQJ�GLJXQDNDQ��SDGD�SHQHOLWLDQ�\DQJ�DNDQ�GLWHOLWL�SHQXOLV�PHQJJXQDNDQ�

DOJRULWPD�KDDU�FDVFDGH�VHGDQJNDQ�SDGD�OLWHUDWXU���DOJRULWPD�\DJ�GLJXQDNDQ�DGDODK�

&11��

����� /LWHUDWXU��

'LPDVD� SHQGHPL� &29,'���� GLEHUODNXNDQ� Q\D� SURWRFRO� NHVHKDWDQ� GLPDQD�

VHWLDS� RUDQJ�ZDMLE�PHQDDWL� SURWRNRO� VHSHUWL�PHQFXFL� WDQJDQ��PHQMDJD� MDUDN� GDQ�

PHQJJXQDNDQ� PDVNHU�� ,QL� DGDODK� VDODK� VDWX� NHELMDNDQ� EDUX� \DQJ� GL� WHWDSNDQ�

SHPHULQWDK�VHKLQJJD�PHQMDGL�NHELDVDDQ�EDUX�DWDX�GLVHEXW�QHZ�QRUPDO��3HUDWXUDQ�

LQL� MXJD� EHUODNX� GL� OLQJNXQJDQ� SHUXVDKDDQ� \DQJ� VXGDK� PXODL� NHPEDOL� EHUMDODQ�



��

GLPDQD� NDU\DZDQ� ZDMLE�PHQJHQDNDQ�PDVNHU� GDQ�PHQMDJD� MDUDN� VDDW� GL� NDQWRU���

$JDU�SURWRNRO�NHVHKDWDQ�GDSDW�EHUMDODQ�GHQJDQ�EDLN�GDQ�WHUWLE�PDND��GLEXWXKNDQ�

VHEXDK� V\VWHP� 1HZ� 1RUPDO� &29,'���� 0DVNHU� 'HWHNWRU� GHQJDQ� 1RWLILNDVL�

7HOHJUDP� EHUEDVLVL� ,QWHUQHW� 2I� 7KLQJV�� 3DGD� SHQHOLWLDQ� LQL� PHQJJXQDNDQ� PLQL�

NRPSXWHU� \DLWX� 5DVSEHUU\� 3L� GDQ� PHQJJXQDNDQ� PHWRGH� 'HHS� /HDUQLQJ�

&RQYROXWLRQDO�1HXUDO�1HWZRUN��7XMXDQ�SHQHOLWLDQ�LQL�PHQGHWHNVL�PDVNHU�DJDU�SDUD�

NDU\DZDQ� GDSDW� GLVLSOLQ� GDODP� PHQMDODQNDQ� SURWRNRO� NHVHKDWDQ�� +DVLO� GDUL�

SHQHOLWLDQ�LQL�EHUXSD�PDVNHU�GHWHNWRU�GHQJDQ�QRWLILNDVL�WHOHJUDP�GHQJDQ�LQWHUQHW�RI�

WKLQJV�EHUMDODQ�GHQJDQ�EDLN��PDPSX�PHQGHWHNVL�PDVNHU�GDQ�PHQJLULPNDQ�ODQJVXQJ�

PHODOXL�WHOHJUDP�VHEDJDL�SHPEHULWDKXDQ�

����� /LWHUDWXU��

6HODPD� SDQGHPL� &29,'���� GLEHUODNXNDQ� Q\D� SURWRNRO� NHVHKDWDQ� VDODK�

VDWXQ\D� DGDODK�PHPDNDL�PDVNHU�� SHQJJXQDDQ�PDVNHU� GLEHUODNXNDQ� GL� EHEHUDSD�

SHUXVDKDDQ��GHSDUWHPHQ�GDQ�NDQWRU�NHUMD�XQWXN�PHQJXUDQJL�SHQ\HEDUDQ�&29,'�

���� 8QWXN� SHPHULNVDDQ� DSDNDK VHVHRUDQJ� PHQJJXQDNDQ� PDVNHU� DWDX� WLGDN��

GLEXWXKNDQ�FRPSXWHU�YLVLRQ�\DQJ�GDSDW�PHODNXNDQ�SHQGHWHNVLDQ�MHQLV�LQL���$NKLU�

DNKLU� LQL�� GHWHNVL� REMHN� PHQJJXQDNDQ� GHHS� OHUQLQJ� EDQ\DN� GLJXQDNDQ� EHUNDW�

SHIRUPD�\DQJ�GL�KDVLONDQ�OXDU�ELDVD��8QWXN�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�DOJRULWPD�

<2/2Y��DOJRULWPD�LQL�PHPEHULNDQ�NLQHUMD�\DQJ�WLQJJL�GDODP�PDVDOK�GHWHNVL�GDQ�

NODVLILNDVL��7XMXDQ�SHQHOLWLDQ� LQL�DGDODK�PH\DMLNDQ�GHWHFWRU�PDVNHU�ZDMDK�VHFDUD�

UHDO� WLPH� \DQJ� GDSDW� PHQMDGL� DODUP� VDDW� PHQGHWHNVL� VHVRUDQJ� WDQSD� PHPDNDL�

PDVNHU��+DVLO�GDUL�SHQHOLWLDQ�WHUVHEXW�DGDODK�VHEXDK�VLVWHP�\DQJ�GDSDW�PHQGHWHNVL�

DSDNDK� VHVHRUQJ�PHPDNDL� PDVNHU� DWDX� WLGDN� GDQ� GDSDW� EHNHUMD� VHFDUD� UHDOWLPH�



��

'DQJDQ���ISV�� VLVWHP�EHUWXMXDQ�XQWXN�GLWHUDSNDQ�JXDQD�PHQJXUDQJL�SHQ\HEDUDQ�

SHQ\DNLW�&29,'����

����� /LWHUDWXU��

)DFH� UHFRJQLWLRQ� VHPDNLQ� SRSXODU� XQWXN� LQGHQWLILNDVL�� FRQWURO� DNVHV� GDQ�

UHJLVWHU�GDODP�VDXDWX�RUJDQLVDVL��%DUX�EDUX�LQL�EQD\N�VLVWHP�DEVHQVL�\DQJ�GLXVXONDQ�

PHQJJXQDNDQ�SHQJHQDODQ�ZDMDK��+DO�LQL�PHQJXUDQJL�EHEDQ�DEVHQVL�VHFDUD�PDQXDO��

PHQFHJDK� SHQLSXDQ� GDQ� NHFXUDQJDQ� GDODP� DEVHQVL�� 'L� DQWDUD� WHNQLN� ELRPHWULN����

SHQJHQDODQ� ZDMDK� PHQ\HGLDNDQ� PHWRGH�

WDQSDNRQWDN\DQJPHPHQXKLSHUV\DUDWDQVNHQDULRVDDWLQL� GLEDQGLQJNDQ� GHQJDQ�

DQDOLVLV� VLGLN� MDUL�� GDQ� SHQJHQDODQ� LULV�� �8QWXN� PHQFHJDK� SHQ\HEDUDQ� SDQGHPL�

&29,'����\DQJ PHZDMLENDQ�PHPDNDL�PDVNHU��SHPDNDLDQ�PDVNHU�XQWXN�PHQXWXSL�

KLGXQJ� GDQ� PXOXW� VXGDK� GLLGHQWLILNDVL� VHEDJDL� VDODK� VDWX� ODQJNDK� SHQFHJDKDQ��

'HQJDQ�GHPLNLDQ��VLVWHP�DEVHQVL�NRQYHQVLRQDO�KDUXV�GLJDQWL�GHQJDQ�VLVWHP�DEVHQVL�

GLJLWDOLVDVL�XQWXN�PHQ\HGLDNDQ� OLQJNXQJDQ�\DQJ�DPDQ�EDJL�SDUD�SHVHUWD��7XMXDQ�

SHQLOLWLDQ�LQL�DGDODK�PHPEXDW�VLVWHP�SHQJHQDODQ�ZDMDK�GDQ�GHWHNVL�PDVNHU�VXSD\D�

GDSDW�PHQFHJDK�SHQ\HEDUDQ�SHQ\DNLW�&29,'�����0HWRGH�\DQJ�GLJXQDNDQ�XQWXN�

PHPEXDW�VLVWHP�WHUHEXW�GHQJDQ�PHQJJXQDNDQ�(LJHQIDFHV DQG�ORFDO�ELQDU\�SDWWHUQ�

KLVWRJUDP� �/%3+��� +DVLO� SHQHOLWLDQ� LQL� DGDODK� VHEXDK� VLVWHP� \DQJ� GDSDW�

PHQGHWHNVL�PDVNHU�VHFDUD�UHDOWLPH�GDQ�SHQJHQDODQ�ZDMDK�XQWXN�DEVHQVL��GHWHNVL�

PDVNHU�GDODP�SHQJHQDODQ�ZDMDK�EHUWXMXDQ�XQWXN�PHQ\HVXDLNDQ�GLPDVD�SHQGHPL�

VHSHUWL�VHNDUDQJ�

����� /LWHUDWXU��

'LPDVD�SHQGHPL�&29,'����VHNDUDQJ�LQL�PDND�GLVDUDQNDQ�ROHK�2UJDQLVDVL�

.HVHKDWDQ�'XQLD� �:+2�� NH� EHUEDJDL� QHJDUD� XQWXN�PHPDVWLNDQ�ZDUJDQ\D� DJDU�



��

PHPDNDL�PDVNHU�GL�WHPSDW�XPXP��'HQJDQ�FHSDWQ\D�SHQXODUDQ�&29,'�����:+2�

WHODK�PHQ\DWDNDQQ\D�VHEDJDLJOREDO�SDQGHPL��0HQXUXW�:+2��NDVXV�\DQJ�WHULQIHNVL�

GL�VHOXUXK�GXQLD�PHQGHNDWL����MXWD��0D\RULWDV�NDVXV�SRVLWLI�GLWHPXNDQ�GL�DUHD�SDGDW�

GDQ�SDGDW��2OHK�NDUHQD� LWX�� WHODK�GLWHQWXNDQ�ROHK�SDUD� LOPXZDQ�EDKZD�PHPDNDL�

PDVNHU�GL�WHPSDW�XPXP�GDSDW�PHQFHJDK�SHQXODUDQ�SHQ\DNLW��'DODP�SHQHOLWLDQ�LQL��

PRGHO�WUDQVIHU�OHDUQLQJ GLXVXONDQ�XQWXN�PHQJRWRPDWLVNDQ�SURVHV�PHQJLGHQWLILNDVL�

RUDQJ�RUDQJ�\DQJ�WLGDN�PHPDNDL�PDVNHU��0RGHO�\DQJ�GLXVXONDQ�GLEDQJXQ�GHQJDQ�

PHQ\HPSXUQDNDQ� PRGHO� SHPEHODMDUDQ� PHQGDODP� �� ,QFHSWLRQ9��� 0RGHO� \DQJ�

GLXVXONDQ�GLODWLK�GDQ�GLXML�SDGD�6LPXODWHG�0DVNHG�)DFH�'DWDVHW��60)'���7XMXDQ�

GDUL� SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHQJHPEDQJNDQ� PRGHO� SHPEHODMDUDQ� \DQJ�

PHQGDODP� XQWXN� PHQGHWHNVL� RUDQJ� \DQJ� WLGDN� PHQJJXQDNDQ� PDVNHU�� +DVLO�

SHQHOLWLDQ� LQL�EHUXSD�VHEXDK�VLVLWHP�XQWXN�PHQJNODVLILNDVL�RUDQJ�\DQJ�PHPDNDL�

PDVNHU�DWDX�WLGDN��JXQD�PHQFHJDK�SHQXODUDQ�&29,'�����PRGHO�WUDQVIHU�OHDUQLQJ�

\DQJ�GL�XVXONDQ�PHQFDSDL�DNXUDVL�GDQ�VSHVLILWDV���������������SDGD�SHODWLKDQ�GDQ�

�����������VHODPD�SHQJXMLDQ�SDGD�GDWDVHW�

������ /LWHUDWXU���

'HWHNVL�ZDMDK�PDQXVLD�PHPLOLNL�SHUDQ�SHQWLQJ�GDODP� LQWHUDNVL�PDQXVLD�

PHVLQ�GDQ�DSOLNDVL�EHUEDVLV�FRPSXWHU�YLVLRQ��6HEDJDL�LQIRUPDVL�LGHQWLWDV�PDQXVLD��

ZDMDK�PDQXVLD�PHPLOLNL�NHXQJJXODQ�NHXQLNDQ�GDQ�WLGDN�GDSDW�GLUHSOLNDVL��1DPXQ��

NDUHQD� YDULDVL� \DQJ� EHVDU� VHSHUWL� LOXPLQDVL� \DQJ� EHUEHGD�� HNVSUHVL� GDQ� ODWDU�

EHODNDQJ� VHUWD� NHWLGDNSDVWLDQ� ODLQQ\D�� GHWHNVL� ZDMDK� PDQXVLD� WHWDS� PHQMDGL�

PDVDODK�\DQJ�PHQDQWDQJ�GDODP�DSOLNDVL�GXQLD�Q\DWD��3DGD�SHQHOLWLDQ�LQL�DOJRULWPD�

SHQGHWHNVLDQ�ZDMDK�PDQXVLD�PHQJJXQDNDQ�DOJRULWPD�KDDU FDVFDGH�FODVVLILHU�\DQJ�

GLNRPELQDVLNDQ�GHQJDQ�WLJD�SHQJNODVLILNDVL�WDPEDKDQ��3HQJNODVLILNDVL�DGGLWLRQDO�



��

GLGDVDUNDQ�SDGD�SHQFRFRNDQ�KLVWRJUDP�URQD�NXOLW��GHWHNVL�PDWD��GDQ�GHWHNVL�PXOXW��

7XMXDQ�SHQHOLWLDQ�LQL�DGDODK�VLVWHP�\DQJ�GDSDW�PHQGHWHNVL�ZDMDK�PDVQXVL�GDQ�GDSDW�

PHPEHGDNDQ�PDQD� \DQJ�PDQXVLD� GDQ� EXNDQ�PDVQXVLD�� +DVLO� SHQHOLWLDQ� EHUXSD�

VHEXDK� VLVWHP� \DQJ� GDSDW� PHQGHWHNVL� ZDMDK� GDODP� VLVWHP� WHUVHEXW�

SHQJNODVLILNDVLDQ�DGGLWLRQDO EHUGDVDUNDQ�KLVWRJUDP�ZDUQD�NXOLW�PDQXVLD�NHPXGLDQ�

GLODNXNDQ�SHQJNODVLILNDVLDQ�WDPEDKDQ�EHUGDVDUNDQ�GHWHNVL�PXOXW�GDQ�PDWD�

������ 7LQMDXDQ�/LWHUDWXU�
3DGD�SHQHOLWLDQ�VHEHOXPQ\D�WHUGDSDW�EHEHUDSD�SHUEHGDDQ�GHQJDQ�SHQHOLWLDQ�

\DQJ�DNDQ GLWHOLWL��3HUEHGDDQ�SDGD� OLWHUDWXU���� ��� ��� ��� ��� ��� GDQ��� WHUGDSDW�SDGD�

DOJRULWPD�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�\DQJ�DNDQ�GLWHOLWL�SHQXOLV�PHQJJXQDNDQ�

DOJRULWPD�KDDU�FDVFDGH��6HGDQJNDQ�SDGD� OLWHUDWXU����������SHUEHGDDQQ\D� WHUGDSDW�

SDGD�REMHN�\DQJ�GLGHWHNVL��SDGD�SHQHOLWLDQ�\DQJ�DNDQ�GLWHOLWL�SHQXOLV�PHQGHWHNVL�

ZDMDK�GDQ�KLGXQJ�XQWXN�PHQGHWHNVL�DSDNDK�VHVHRUDQJ�PHQJJXQDNDQ�PDVNHU�DWDX�

WLGDN�VHGDQJNDQ�SDGD�OLWHUDWXU���REMHN�\DQJ�GL�GHWHNVL�\DLWX�ZDMDK�GDQ�PXOXW�XQWXN�

PHQGHWHNVL�VHVHRUDQJ�PHQJJXQNDQ�PDVNHU�GDQ�SDGD�OLWHUDWXU���GDQ����REMHN�\DQJ�

GL�GHWHNVL�KDQ\D�ZDMDK�

��� +DDU�&DVFDGH

$OJRULWPD�+DDU�&DVFDGH PHUXSDNDQ� VDODK� VDWX�PRGHO�PDFKLQH� OHDUQLQJ�

\DQJ�NHUDS�NDOL�GLJXQDNDQ�VHEDJDL�SRQGDVL�DSOLNDVL�REMHFW�GHWHFWLRQ �WHUXWDPD�IDFH�

UHFRJQLWLRQ���GDODP�VHEXDK�JDPEDU�PDXSXQ�YLGHR��9LROD�	�-RQHV��������

.RQVHS�SHQGHWHNVLDQ�ZDMDK�PHPDNDL�PDVNHU�GHQJDQ�PHQJJXQDNDQ�PHWRGH�

DGDERRVW�\DQJ�VHNDUDQJ�OHELK�GLNHQDO�GHQJDQ�$OJRULWPD�+DDU�&DVFDGH�&ODVVLILHU��

:DMDK�\DQJ�GLODNXNDQ�XQWXN�SHUKLWXQJDQ�LQL�DGDODK�ZDMDK�PDQXVLD��.HWLND�ZDMDK�

EHUKDVLO�GLGHWHNVL�PDND�GLODNXNDQ�SHQDQGDDQ�SDGD�ZDMDK�



��

$OJRULWPD�+DDU�&DVFDGH PHQHUDSNDQ�FDVFDGH�IXQFWLRQ XQWXN�PHQWUDLQLQJ�

JDPEDU�PHODOXL���WDKDSDQ�XWDPD��9LROD�	�-RQHV��������

�� 0HQHQWXNDQ�+DDU�IHDWXUHV

�� ,QWHJUDO�LPHJH

�� $GDERVW

�� &DVFDGH�FDOVLILHU

����� +DDU�)HDWXUHV

$OJRULWPD� LQL�PHQJJXQDNDQ� KDDU� OLNH� IHDWXUH GLPDQDQ� SHUOX�PDODNXNDQ�

WUDLQLQJ�WHUOHELK�GDKXOX�XQWXN�PHQGDSDWNDQ�VDXWX�SRKRQ�NHSXWXVDQ�\DLWX�FDVFDGH�

FDOVLILHU�VHEDJDL�SHQJNODVLILNDVL�DSDNDK�DGD�REMHN�\DQJ�GLGHWHNVL�DWDX�WLGDN�GDODP�

VHWLDS�IUDPH�\DQJ�GLSURVHV��+DDU�OLNH�IHDWXUH PHPSURVHV�FLWUD�GDODP�VHEXDK�NRWDN�

SHUVHJL�GHQJDQ�XNXUDQ�WHUWHQWX�PLVDOQ\D����[����SL[HO��$ELGLQ���������7LDS�NRWDN�

GLSURVHV� GDQ�PHQJKDVLONDQ� SHUEHGDDQ� QLODL� \DQJ�PHQDQGDNDQ� GDHUDK� JHODS� GDQ�

WHUDQJ��1LODL�QLODL�LQLODK�\DQJ�QDQWLQ\D�GLMDGLNDQ�GDVDU�GDODP�SHPURVHVDQ�JDPEDU��

&ODVVLILHU�PHQJJXQDNDQ�GDWD�\DQJ�GLVLPSDQ�GL�ILOH�;0/�XQWXN�PHQHQWXNDQ�

EDJDLPDQD� PHQJNODVLILNDVL� WLDS� ORNDVL� JDPEDU�� VDODK� VDWXQ\D� EHUQDPD�

KDDUFDVFDGHBIURQWDOIDFHBGHIDXOW�[PO�� 6HFDUD� XPXP�� +DDU�/LNH� )HDWXUH� GLSDNDL�

GDODP� PHQGHWHNVL� REMHN� SDGD� JDPEDU� GLJLWDO�� 1DPD� +DDU� PHUXMXN� SDGD� VXDWX�

IXQJVL�PDWHPDWLND��+DDU�:DYHOHW��\DQJ�EHUEHQWXN�NRWDN��SULQVLSQ\D�VDPD�VHSHUWL�

SDGD�IXQJVL�)RXULHU��

+DDU�OLNH�IHDWXUH�PHPSURVHV�JDPEDU�GDODP�NRWDN�NRWDN��WHUGDSDW�EHEHUDSD�

SL[HO� GL� GDODP� VDWX� NRWDN�� 8QWXN� PHQFDUL� SHUEHGDDQ� QLODL�WKUHVKROG�� \DQJ�



��

PHQDQGDNDQ�GDHUDK�JHODS�GDQ�WHUDQJ��6HWLDS�NRWDN�LWX�GLSURVHV��1LODL�QLODL�LQLODK�

\DQJ�QDQWLQ\D�GLMDGLNDQ�GDVDU�GDODP�SHPURVHVDQ�JDPEDU��8QWXN�YLGHR��SHUKLWXQJDQ�

GDQ�SHQMXPODKDQ�SL[HO�WHUMDGL�VHFDUD�WHUXV�PHQHUXV�GDQ�PHPEXWXKNDQ�ZDNWX�\DQJ

ODPD��2OHK� NDUQD� LWX�� SHQMXPODKDQ� GLJDQWL� GHQJDQ� LQWHJUDO� VHKLQJJD� GLGDSDWNDQ�

SHUKLWXQJDQ�KDVLO�\DQJ�OHELK�FHSDW��8QWXN�KDVLO�\DQJ�VHPDNLQ�DNXUDW�PDND�EDQ\DN�

IXQJVL�\DQJ�DNDQ�GLSDNDL�

����� ,QWHJUDO�,PDJH

8QWXN�PHQHQWXNDQ�DGD�WLGDNQ\D�+DDU�IHDWXUH�GL�VHWLDS�ORNDVL�JDPEDU��9LROD�

GDQ� -RQHV� PHPDNDL� WHNQLN� \DQJ� GLVHEXW� ,QWHJUDO� ,PDJH�� ,QWHJUDO� ,PDJH� DGDODK�

VHEXDK�FLWUD�\DQJ�QLODL�WLDS�SLNVHOQ\D�PHUXSDNDQ�SHQMXPODKDQ�GDUL�QLODL�SLNVHO�NLUL�

DWDV�KLQJJD�NDQDQ�EDZDK��JDPEDU�ELVD�GLLQWHJUDVLNDQ�VHEDJDL�RSHUDVL�PDWHPDWLND

SHU�SL[HO��$O�$LGLG�	�3DPXQJNDV���������

*DPEDU����� 7HNQLN�LQWHJUDO LPDJH

6HSHUWL�\DQJ�GLWXQMXNNDQ�ROHK�JDPEDU�GL�DWDV�VHWHODK�SHQJLQWHJUDVLDQ��QLODL�SDGD�

ORNDVL�SLNVHO��[�\��EHULVL�MXPODK�GDUL�VHPXD�SLNVHO�GL�GDODP�GDHUDK�VHJLHPSDW�GDUL�

NLUL�DWDV�VDPSDL�SDGD�ORNDVL��[�\��DWDX�GDHUDK�\DQJ�GLDUVLU��*XQD�PHQGDSDWNDQ�QLODL�

UDWD�UDWD�SLNVHO�SDGD�DUHD�VHJLHPSDW��GDHUDK�\DQJ�GLDUVLU��LQL�GDSDW�GLODNXNDQ�KDQ\D�

GHQJDQ�PHPEDJL�QLODL�SDGD��[�\��ROHK�DUHD�VHJLHPSDW�



��

݅݅ሺݔǡ ሻݕ ൌ 

௫భஸ௫ǡ௬భஸ௬

݅ሺݔଵǡ ଵሻݕ

GLPDQD ݅݅ሺݔǡ ሻݕ DGDODK�LQWHJUDO�LPDJH�

GDQ�݅ሺݔଵǡ ଵሻݕ DGDODK�RULJLQDO�LPDJH�

-XPODK�SL[HO�GDODP�NRWDN�'�GDSDW�GLKLWXQJ�GHQJDQ���UHIHUHQVL�DUUD\��1LODL�GDUL�FLWUD�

LQWHJUDO�GL� ORNDVL���DGDODK� MXPODK�SL[HO�GDODP�NRWDN�$��1LODL�GL� ORNDVL���DGDODK�

$�%��GL�ORNDVL���DGDODK�$�&�GDQ�GL�ORNDVL���DGDODK�$�%�&�'��-XPODK�GDODP�'�

GDSDW�GLKLWXQJ�VHEDJDL�������������

.HPXGLDQ�XQWXN�PHQHQWXNDQ� ILWXU�+DDU� \DQJ�VSHVLILN�\DQJ�DNDQ�GLJXQDNDQ�

GDQ� XQWXN� PHQJDWXU� QLODL� DPEDQJQ\D� �WKUHVKROG�� GLJXQDNDQ� VHEXDK� PHWRGH�

PDFKLQH�OHDUQLQJ�\DQJ�GLVHEXW�$GD%RRVW�

����� $GD%RRVW

$GD%RRVW�PHUXSDNDQ�SHQJJDEXQJDQ�EDQ\DN�FODVVLILHU�XQWXN�PHPEXDW�VDWX�

FODVVLILHU� \DQJ� NXDW�� 0DVLQJ�PDVLQJ� FODVVLILHU� PHQHWDSNDQ� VXDWX� ERERW� GDQ�

JDEXQJDQ� GDUL� ERERW� LQLODK� \DQJ� DNDQ PHPEHQWXN� VDWX� FODVVLILHU� \DQJ� NXDW��

$GD%RRVW� FODVVLILHU� WHUSLVDK� \DQJ� WHUGLUL� FODVVLILHU� OHPDK� DWDX� VDWX� ILOWHU� +DDU�

�$ELGLQ���������6HODPD�SURVHV�SHPILOWHUDQ��ELOD�DGD�VDODK�VDWX� ILOWHU�JDJDO�XQWXN�

PHOHZDWNDQ�VHEXDK�GDHUDK�JDPEDU��PDND�GDHUDK�LWX�ODQJVXQJ�GLJRORQJNDQ�VHEDJDL�

EXNDQ�ZDMDK��1DPXQ�NHWLND�ILOWHU�PHOHZDWNDQ�VHEXDK�GDHUDK�JDPEDU�GDQ�VDPSDL�

PHOHZDWL�VHPXD�SURVHV�ILOWHU�\DQJ�DGD�GDODP�UDQJNDLDQ�ILOWHU��PDND�GDHUDK�JDPEDU�

WHUVHEXW�GLJRORQJNDQ�VHEDJDL�ZDMDK�



��

����� &DVFDGH�FODVLILHU

%RERW� \DQJ� GLEHULNDQ� $GD%RRVW� PHQHQWXNDQ� XUXWDQ� ILOWHU� SDGD� FDVFDGH�

�$ELGLQ���������3URVHVH�SHUWDPD�GLWHQWXNDQ�GDUL�ILOHU�GHQJDQ�ERERW�SDOLQJ�EHVDU��

EHUWXMXDQ�XQWXN�PHQJKDSXV�GDHUDK�JDPEDU�EXNDQ�ZDMDK�VHFHSDW�PXQJNLQ�

*DPEDU����� 3URVHV &DVFDGH�&ODVVLILHU

3DGD�WLQJNDW�SHUWDPD�NODVLILNDVL��VHWLDS�VXEFLWUD�GLNODVLILNDVL�GHQJDQ�VDWX�ILWXU�KDDU��

3DGD�NDOVLILNDVL�SHUWDPD�KDVLO�EHUXSD�7UXH�MLND�JDPEDU�PHPHQXKL�ILWXU�KDDU�WHUWHQWX�

GDQ�)DOVH�ELOD�WLGDN�PHPHQXKL�ILWXU�KDDU��+DVLO�GDUL�NODVLILNDVL�NHGXD�EHUXSD�7UXH�

MLND�JDPEDU��PHPHQXKL�SURVHV�LQWHJUDO��LPDJH��GDQ��)DOVH�MLND��WLGDN�'DQ�KDVLO�GDUL�

NODVLILNDVL�EHUXSD�7UXH�MLND�JDPEDU�PHPHQXKL�SDGD�SURVHV�$GD%RVW�GDQ�)DOV�MLND�

WLGDN�� .HPXGLD� SDGD� WDKDSDQ� WHUDNKLU� \DLWX� PHQDPSLONDQ� JDPEDU� \DQJ� WHODK�

WHUGHWHNVL�DSDNDK�PHPDNDL�PDVNHU�DWDX�WLGDN��'HQJDQ�PHPEHUL�WDQGD�JDULV�NRWDN�

GL� DUHD� ZDMDK� �UHJLRQ�� MLND� ZDMDK� PHPDNDL� PDVNHU� PDND� JDULV� WHUVHEXW� DNDQ�



��

EHUZDUQD� KLMDX� GDQ� MLND� WLGDN�PHPDNDL�PDVNHU�PDND� JDULV� NRWDN� WHUVHEXW� DNDQ�

EHUZDUQD�PHUDK��

����� 2SHQ&9

2SHQ&9� �2SHQ� &RPSXWHU� 9LVLRQ�� DGDODK� VHEXDK� $3,� �$SSOLFDWLRQ�

3URJUDPPLQJ�,QWHUIDFH��/LEUDU\�\DQJ�VXGDK�VDQJDW�IDPLOLDU�SDGD�3HQJRODKDQ�&LWUD�

&RPSXWHU�9LVLRQ��&RPSXWHU�9LVLRQ�LWX�VHQGLUL�DGDODK�VDODK�VDWX�FDEDQJ�GDUL�%LGDQJ�

,OPX�3HQJRODKDQ�&LWUD� �,PDJH�3URFHVVLQJ�� \DQJ�PHPXQJNLQNDQ�NRPSXWHU�GDSDW�

PHOLKDW� VHSHUWL� PDQXVLD�� 'HQJDQ� YLVLRQ� WHUVHEXW� NRPSXWHU� GDSDW� PHQJDPELO�

NHSXWXVDQ�� PHODNXNDQ� DNVL�� GDQ� PHQJHQDOL� WHUKDGDS� VXDWX� REMHN�� %HEHUDSD�

SHQJLPSOHPHQWDVLDQ� GDUL� &RPSXWHU� 9LVLRQ� DGDODK� )DFH� 'HWHFWLRQ�� )DFH�

5HFRJQLWLRQ�� )DFH�2EMHFW� 7UDFNLQJ��5RDG�7UDFNLQJ�� GOO��2SHQ&9� DGDODK� OLEUDU\�

2SHQ� 6RXUFH� XQWXN� &RPSXWHU� 9LVLRQ� XQWXN� &�&���� 2SHQ&9� GLGHVDLQ� XQWXN�

DSOLNDVL� UHDO�WLPH��PHPLOLNL� IXQJVL�IXQJVL� DNXLVLVL� \DQJ� EDLN� XQWXN� JDPEDU� DWDX�

YLGHR�

2SHQ&9�PHPLOLNL�OHELK�GDUL������DOJRULWPD�SHQJRSWLPDODQ���WHUPDVXN�VDWX�

VHW�OHQJNDS�DOJRULWPD�SHPEHODMDUDQ�NRPSXWHU�GDQ�SHPEHODMDUDQ�PHVLQ�NODVLN�GDQ�

PXWDNKLU�� $OJRULWPD� LQL� GDSDW� GLJXQDNDQ� XQWXN� � NHSHUOXDQ� SHQGHWHNVL� GDQ�

SHQJHQDODQ� ZDMDK� PDQXVLD� DWDXSXQ� KHZDQ�� PHQJHWDKXL� MHQLV� REMHN�� PHQJHQDOL�

SHULODNX�PDQXVLD�GDODP�VHEXDK�FLWUD�EDLN�EHUXSD�YLGHR�DWDXSXQ�JDPEDU��PHODFDN�

SHUJHVHUDQ�NDPHUD��PHODFDN�SHUJHUDNDQ�REMHN��GOO��$SULOLDQ�$QDUNL�HW�DO���������

����� &RPSXWHU�9LVLRQ
&RPSXWHU� YLVLRQ� GDSDW� GLGHILQLVLNDQ� GHQJDQ� SHQJHUWLDQ� SHQJRODKDQ� FLWUD�

\DQJ� GLNDLWNDQ� GHQJDQ� DNXLVLVL� FLWUD�� SHPURVHVDQ�� NODVLILNDVL�� SHQJDQDQ�� GDQ�
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SHQFDNXSDQ�NHVHOXUXKDQ��SHQJDPELODQ�NHSXWXVDQ�\DQJ�GLLNXWL�SHQJLGHQWLILNDVLDQ�

FLWUD��,QWL�GDUL�WHNQRORJL�&RPSXWHU�9LVLRQ�DGDODK�XQWXN�PHQGXSOLNDVL�NHPDPSXDQ�

SHQJOLKDWDQ�PDQXVLD�NH�GDODP�EHQGD�HOHNWURQLN�VHKLQJJD�EHQGD�HOHNWURQLN�GDSDW�

PHPDKDPL�GDQ�PHQJHUWL�DUWL�GDUL�JDPEDU�\DQJ�GLPDVXNNDQ��3UDERZR�HW�DO���������

��� 3\WKRQ�

0HQXUXW�SHQHOLWLDQ��=XONKDLGL�HW�DO���������S\WKRQ�DGDODK�VDODK�VDWX�EDKDVD�

SHPRJUDPDQ� WLQJNDW� WLQJJL� \DQJ�EHUVLIDW� LQWHUSUHWHU�� LQWHUDFWLYH��REMHFW�RULHQWHG��

GDQ�GDSDW�EHURSHUDVL�KDPSLU�GL�VHPXD�SODWIRUP��0DF��/LQX[��GDQ�:LQGRZV��3\WKRQ�

WHUPDVXN� EDKDVD� SHPRJUDPDQ� \DQJ�PXGDK� GLSHODMDUL� NDUHQD� VLQWDNV� \DQJ� MHODV��

GDSDW� GLNRPELQDVLNDQ� GHQJDQ� SHQJJXQDDQ� PRGXO� VLDS� SDNDL�� GDQ� VWUXNWXU� GDWD�

WLQJNDW� WLQJJL� \DQJ� HILVLHQ�� 'LVWULEXVL� 3\WKRQ� GLOHQJNDSL� GHQJDQ� VXDWX� IDVLOLWDV�

VHSHUWL� VKHOO� GL� /LQX[�� /RNDVL� SHQJLQVWDODQ� 3\WKRQ� ELDVD� WHUOHWDN� GL�

³�XVU�ELQ�3\WKRQ´��GDQ�ELVD�EHUEHGD��

��� 0DVNHU�

0DVNHU� DGDODK� SHUOLQGXQJDQ� SHUQDIDVDQ� \DQJ� GLJXQDNDQ� VHEDJDL�PHWRGH��

XQWXN PHOLQGXQJL� LQGLYLGX�GDUL�PHQJKLUXS�]DW�]DW�EDKD\D�DWDX�NRQWDPLQDQ�\DQJ��

EHUDGD� GL� XGDUD�� SHUOLQGXQJDQ�SHUQDIDVDQ� DWDX�PDVNHU� WLGDN� GLPDNVXGNDQ�XQWXN�

PHQJJDQWLNDQ� PHWRGH� SLOLKDQ� \DQJ� GDSDW� PHQJKLODQJNDQ� SHQ\DNLW�� WHWDSL�

GLJXQDNDQ� XQWXN� PHOLQGXQJL� VHFDUD� PHPDGDL� SHPDNDLQ\D� �&RKHQ� 	� %LUGQHU��

������

��� 'HWHNVL�ZDMDK

0HQXUXW� SHQHOLWLDQ� �6\DILUD�� ������ GHWHNVL� ZDMDK� PHUXSDNDQ� VDODK� VDWX�

WHNQRORJL� \DQJ� VHULQJ� GLPDQIDDWNDQ� GDQ� VHODOX� GLNHPEDQJNDQ� VHLULQJ� GHQJDQ�

SHUNHPEDQJDQ� WHNQRORJL� NRPSXWHU�� 6DDW� LQL� EDQ\DN� DSOLNDVL� NRPHUVLDO� \DQJ�
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PHQJJXQDNDQ� DOJRULWPD� SHQGHWHNVLDQ� ZDMDK�� 3HQHOLWLDQ� PHQJHQDL� WHNQRORJL�

GHWHNVL� ZDMDK�PDXSXQ� SHQJHQDODQ� ZDMDK� SHUOX� GLNHPEDQJNDQ� OHELK� ODQMXW� DJDU�

PHPSHUROHK�KDVLO�\DQJ�RSWLPDO��.HFHSDWDQ�GDQ�DNXUDVL�VLVWHP�SHQGHWHNVLDQ�ZDMDK�

KDUXV�VHODOX�GLWLQJNDWNDQ�

��� &RQIXVLRQ�0DWUL[

&RQIXVLRQ� PDWUL[� DGDODK� VHEXDK� PHWRGH� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�

PHQJXNXU�NLQHUMD�VXDWX�NODVLILNDVL��&RQIXVLRQ�PDWUL[�PHQJDQGXQJ�LQIRUPDVL�\DQJ�

PHPEDQGLQJNDQ� KDVLO� NODVLILNDVL� \DQJ� GLODNXNDQ� ROHK� V\VWHP� GHQJDQ� KDVLO�

NODVLILNDVL� \DQJ� VHKDUXVQ\D�� VHSHUWL� KDVLO� NODVLILNDVL� \DQJ� VHKDUXVQ\D�� WHUGDSDW���

�HPSDW��LVWLODK�VHEDJDL�UHSUHVHQWDVL�KDVLO�SURVHV�NODVLILNDVL�.HHPSDW�LVWLODK�WHUVHEXW�

DGDODK� 7UXH� 3RVLWLYH� �73��� 7UXH� 1HJDWLYH� �71��� )DOVH� 3RVLWLYH� �)3�� GDQ� )DOVH�

1HJDWLYH� �)1��� 1LODL� 7UXH� 1HJDWLYH� �71��PHUXSDNDQ� MXPODK� GDWD� QHJDWLI� \DQJ�

WHUGHWHNVL� GHQJDQ� EHQDU�� VHGDQJNDQ� )DOVH� 3RVLWLYH� �)3��PHUXSDNDQ� GDWD� QHJDWLI�

QDPXQ�WHUGHWHNVL�VHEDJDL�GDWD�SRVLWLI��.DUVLWR�	�6XVDQWL���������


