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3HQGLGLNDQ�WHUPDVXN�NXQFL�XWDPD�\DQJ�PHQHQWXNDQ�NXDOLWDV�VXPEHU�GD\D�

PDQXVLD��6XDWX�QHJDUD�WDQSD�SHQGLGLNDQ�DNDQ�VXOLW�EHUNHPEDQJ��3HQGLGLNDQ�DGDODK�

LQYHVWDVL� GDODP� PHQJKDGDSL� SHUVDLQJDQ� JOREDO�� .XDOLWDV� SHQGLGLNDQ� \DQJ�

GLKDVLONDQ� KDUXV� VHMDODQ� GHQJDQ� SHUNHPEDQJDQ� LSWHN�� 3HQGLGLNDQ� KDUXV�

PHQJKDVLONDQ�RXWSXW \DQJ�NRPSHWLWLI�VHVXDL�PXWX�QDVLRQDO�GDQ�LQWHUQDVLRQDO�XQWXN�

PHQJKDGDSL� WDQWDQJDQ JOREDO�� 3URVHV� SHQGLGLNDQ� GLKDUDSNDQ� PDPSX�

PHPSHUVLDSNDQ�JHQHUDVL�PXGD�XQWXN�EHUVDLQJ�GL�PDVD�GHSDQ��3HPHULQWDK�PHPLOLNL�

SHUDQ�XQWXN�PHPIDVLOLWDVL�VDWXDQ�SHQGLGLNDQ�GDODP�KDO�VDUDQD�GDQ�SUDVDUDQD�\DQJ�

PHPDGDL�� NXULNXOXP�DNDGHPLN�GDQ� WHQDJD�SHQGLGLN�PDXSXQ�NHSHQGLGLNDQ� \DQJ�

SURIHVVLRQDO��+DPDOLN�������� 7XMXDQ�3HQGLGLNDQ�\DQJ�WHUFDQWXP GDODP 8QGDQJ�

8QGDQJ�5,�1RPRU����7DKXQ������%DE�,,�3DVDO���GLVHEXWNDQ�EDKZD�³3HQGLGLNDQ�

QDVLRQDO� EHUIXQJVL� PHQJHPEDQJNDQ� NHPDPSXDQ� GDQ� PHPEHQWXN� ZDWDN� VHUWD�

SHUDGDEDQ� EDQJVD� \DQJ� EHUPDUWDEDW� GDODP� UDQJND� PHQFHUGDVNDQ� NHKLGXSDQ�

EDQJVD��PHQJHPEDQJNDQ�SRWHQVL�SHVHUWD�GLGLN�GDODP�PHODNVDQDNDQ�SHPEHODMDUDQ�

\DQJ�VHVXDL�GHQJDQ�NXULNXOXP�����´��$KPDGL���������

.XULNXOXP� ����� PHQHNDQNDQ� XQWXN� PHPEHQWXN� SRWHQVL� SHVHUWD� GLGLN�

GHQJDQ� PHQFLSWDNDQ� SHPEHODMDUDQ� DNWLI�� NUHDWLI� GDQ� NRQVWHNWXDO�� $GDQ\D�

NXULNXOXP� GLKDUDSNDQ� GDSDW� PHQJHPEDQJNDQ� VHFDUD� RSWLPDO� EHUEDJDL� SRWHQVL�

SHVHUWD� GLGLN� PHODOXL� SURVHV� SHPEHODMDUDQ�� 3URVHV� SHPEHODMDUDQ� PHUXSDNDQ�

PRGLILNDVL�SHQJHWDKXDQ��VLNDS�VHUWD NHWHUDPSLODQ�GHQJDQ�PHOLEDWNDQ�DNWLYLWDV�ILVLN�

GDQ� PHQWDO� VLVZD�� .HWHUOLEDWDQ� VLVZD� VHFDUD� ILVLN� GDQ� PHQWDO� PHPSHUNXDW�

SHPDKDPDQ� VLVZD� WHUKDGDS� NRQVHS� SHPEHODMDUDQ� GDODP� EHQWXN� SHQJDODPDQ�

EHODMDU�� 3HQJDODPDQ� EHODMDU� GDSDW� GLSHUROHK� VLVZD� VHWHODK� PHODNXNDQ� GDQ�

EHUSDUWLVLSDVL�DNWLI�GDODP�SURVHV�SHPEHODMDUDQ� 3HQJDODPDQ�EHODMDU�\DQJ�EDLN�GDSDW�
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PHPXGDKNDQ� VLVZD� GDODP� PHPDKDPL� SHQJHWDKXDQ� PHQJHQDL� PDWHUL� SHODMDUDQ�

�$QQLVD��������

0DVDODK�\DQJ�GLKDGDSL�GDODP�UXDQJ�OLQJNXS�SHQGLGLNDQ�GL�,QGRQHVLD�DGDODK�

OHPDKQ\D� SURVHV� SHPEHODMDUDQ�� .HJLDWDQ� SHPEHODMDUDQ� KDQ\D� GLDUDKNDQ� SDGD�

NHPDPSXDQ�VLVZD�XQWXN�PHQJKDIDO�LQIRUPDVL�GDQ�DNWLYLWDV�SHPEHULDQ�SHQJHWDKXDQ�

VDWX� DUDK� GDUL� JXUX�NH� VLVZD��*XUX� GLMDGLNDQ� VHEDJDL� SXVDW� LQIRUPDVL� GDQ� VLVZD�

VHEDJDL�SHQHULPD�LQIRUPDVL�VHUWD�EHUSHUDQ�VHFDUD�SDVLI��3HPEHODMDUDQ�ELRORJL�VHODLQ�

PHQJHWDKXL�GDQ�PHPDKDPL�NRQVHS�ELRORJL��VLVZD�GLKDUDSNDQ�PDPSX�PHQHUDSNDQ�

SHPDKDPDQQ\D� GDODP� NHKLGXSDQ� VHKDUL�KDUL�� 6DPSDL� VHNDUDQJ�� SHPEHODMDUDQ�

ELRORJL� GL� NHODV� PHQHQJDK� DWDV� PDVLK� GLGRPLQDVL� GHQJDQ� SHQJJXQDDQ� PRGHO�

SHPEHODMDUDQ� ODQJVXQJ� �FHUDPDK�� DWDX�KDQ\D�EHUXSD� WHRUL� VHKLQJJD�NHPDPSXDQ�

EHUSLNLU� VLVZD� NXUDQJ� EHUNHPEDQJ�� %HUSLNLU� GDSDW� PHPEDQWX� VLVZD� XQWXN�

PHQJDVDK� NHPDPSXDQ� PHQJDQDOLVLV�� PHQJNULWLN� GDQ� PHPEXDW� NHVLPSXODQ�

EHUGDVDUNDQ�NHELMDNDQQ\D��:LVXGDZDWL�	�6XOLVW\RZDWL��������

%HUGDVDUNDQ� KDVLO� VWXGL� SHQGDKXOXDQ� GL� 60$�1HJHUL� ���0HGDQ�� GHQJDQ�

PHODNXNDQ�SHQJDPDWDQ�GDQ�ZDZDQFDUD�NHSDGD�VDODK�VDWX�JXUX�ELRORJL�NHODV�;�GL�

60$� 1HJHUL� ��� 0HGDQ�� GLWHPXNDQ� DGDQ\D� SHUPDVDODKDQ� VHEDJDL� EHULNXW�� ����

3HPEHODMDUDQ� ELRORJL� PHQJJXQDNDQ� PHWRGH� FHUDPDK� \DQJ� EHUSXVDW� SDGD� JXUX��

\DNQL� GHQJDQ�PHQXOLV� UDQJNXPDQ� SRLQ�SRLQ� SHQWLQJ� GDUL� EXNX� SHODMDUDQ�PRGXO�

ELRORJL�GL�SDSDQ�WXOLV�VDPELO�PHQMHODVNDQ�PDWHUL�GHQJDQ�SROD�NRPXQLNDVL�VDWX�DUDK��

%LDVDQ\D� VLVZD� \DQJ� WHUJRORQJ� UDMLQ� DNDQ� RWRPDWLV� PHQFDWDW� SRLQ�SRLQ� SHQWLQJ�

WHUVHEXW�� VHGDQJNDQ� VLVZD� \DQJ� WHUJRORQJ� NXUDQJ� DNDQ� PHQFDWDW� MLND� JXUX�

PHQJLQJDWNDQ� WHQWDQJ� SHQWLQJQ\D� � NRQVHS� ELRORJL� \DQJ� GLDMDUNDQ�� ���� *XUX�

PHOLEDWNDQ� VLVZD� GDODP� DNWLYLWDV� EHODMDU� VHSHUWL� NHJLDWDQ� GLVNXVL� GDQ� SUHVHQWDVL�

NHORPSRN�GDODP�SHPEHODMDUDQ��QDPXQ�VDDW�GLEHULNDQ�NHVHPSDWDQ�EHUWDQ\D��MHQLV�

SHUWDQ\DDQ�\DQJ�GLDMXNDQ�DQWDU�VLVZD�GDODP�NHORPSRN�KDQ\D�SHUWDQ\DDQ�GHILQLWLI�

�SHUWDQ\DDQ�\DQJ�PHPHUOXNDQ�MDZDEDQ�PHQJHQDL�PDNQD�DWDX�GHILQLVL�������3URVHV�

SHPEHODMDUDQ� \DQJ� NXUDQJ� PHPEDKDV� PDVDODK� DWDX� VRDO� \DQJ� PHPDFX�

EHUNHPEDQJQ\D�NHWUDPSLODQ�EHUSLNLU�VLVZD�PHPEXDW�GD\D�DQDOLVLV�VLVZD�UHQGDK��

����3HUEHGDDQ�SURVHV�SHPEHODMDUDQ�GDUL�SHPEHODMDUDQ�RQOLQH�GHQJDQ�SHPEHODMDUDQ�

WDWDS� PXND� PHPSHQJDUXKL� FDUD� EHODMDU� GDQ� NHWHUDPSLODQ� EHUSLNLU� VLVZD� GDODP�
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PHPDKDPL�PDWHUL�� ����6LVZD�FHQGHUXQJ�EHUVLNDS�DSDWLV�GDQ�NXUDQJ�SHUFD\D�GLUL�

WHUKDGDS�NHPDPSXDQQ\D�GDODP�SURVHV�SHPEHODMDUDQ�GL�NHODV��GDQ�����3HPEHODMDUDQ�

ELRORJL�GLOXDU�NHODV�NXUDQJ�GLWHUDSNDQ�

%LRORJL�PHUXSDNDQ�LOPX�KDVLO�NRQVWUXNVL�PDQXVLD�EHUGDVDUNDQ�SHQJDODPDQ��

SHPLNLUDQ� GDQ� SHQ\HVXDLDQ� GHQJDQ� OLQJNXQJDQ� \DQJ� EHUNDLWDQ� HUDW� GHQJDQ�

NHKLGXSDQ��(NRVLVWHP�PHPLOLNL�NDLWDQ�HUDW�GHQJDQ�IHQRPHQD�GDQ�JHMDOD�DODP�\DQJ�

GDSDW�WHUMDGL�ROHK�EHEHUDSD�IDNWRU��%HEHUDSD�MHQLV�HNRVLVWHP�GDSDW�GLMXPSDL�GHQJDQ�

PXGDK�GL�OLQJNXQJDQ�VHNLWDU�NLWD��3HULVWLZD�\DQJ�WHUMDGL�GDODP�VHEXDK�HNRVLVWHP�

DNDQ� PHQXPEXKNDQ� UDVD� LQJLQ� WDKX� VLVZD� VHKLQJJD� PHQGRURQJ� VLVZD� XQWXN�

PHODNXNDQ�SHQJDPDWDQ�GDQ�SHQ\HOLGLNDQ�VHKLQJJD�GDSDW�PHPSHUROHK�SHQJHWDKXDQ�

EDUX��3HULVWLZD�GDODP�HNRVLVWHP�SHUOX�GLNDML�PHODOXL�SURVHV�EHUSLNLU��PHQJDQDOLVLV��

PHPHFDKNDQ� PDVDODK� GHQJDQ� PHQFLSWDNDQ� VHEXDK� VROXVL� \DQJ� WHSDW�� .HJLDWDQ�

PHQJDQDOLVLV��PHPHFDKNDQ�PDVDODK�GDQ�EHUXVDKD�PHQFLSWDNDQ�VROXVL�VHFDUD�WHSDW�

PDPSX�PHODWLK�NHPDPSXDQ�VLVZD�GDODP�EHUSLNLU�NUHDWLI��

.HPDPSXDQ�EHUSLNLU�VLVZD�GDSDW�GLWXPEXKNDQ�PHODOXL�NHJLDWDQ�REVHUYDVL�

DWDX� SHQJDPDWDQ� WHUKDGDS� VXDWX� OLQJNXQJDQ�� PHQJDQDOLVLV� VXDWX� SHUPDVDODKDQ�

GHQJDQ� PHQFLSWDNDQ� VROXVL� WHUKDGDS� SHUPDVDODKDQ� WHUVHEXW�� GDQ� EHUGLVNXVL�

.HPDPSXDQ�EHUSLNLU�NUHDWLI�VLVZD�\DQJ�NXUDQJ�GLNHPEDQJNDQ�GDODP�SHPEHODMDUDQ�

PHPHUOXNDQ�VHEXDK�NHJLDWDQ�SHPEHODMDUDQ�\DQJ�DNDQ�PHQLQJNDWNDQ�NHPDPSXDQ�

EHUSLNLU� NUHDWLI� VLVZD�� .HWHUDPSLODQ� EHUSLNLU� NUHDWLI� PHUXSDNDQ� SURVHV� EHUSLNLU�

GDODP� PHQHQWXNDQ� KXEXQJDQ�KXEXQJDQ� EDUX� VHSHUWL� PDNKOXN� KLGXS� GHQJDQ�

OLQJNXQJDQQ\D� GDQ� PHQHQWXNDQ� VROXVL� GDODP� SHPHFDKDQ� VXDWX� SHUPDVDODKDQ

�$QJJHOLVD�	�%DQJXQ�������� 6DODK�VDWX�PRGHO�SHPEHODMDUDQ�\DQJ�GDSDW�GLJXQDNDQ�

DGDODK�PRGHO�SHPEHODMDUDQ�EHUEDVLV�SUR\HN��

0RGHO�SHPEHODMDUDQ�EHUEDVLV SUR\HN PHUXSDNDQ�PRGHO SHPEHODMDUDQ�\DQJ�

OHELK� EHUSXVDW� SDGD� VLVZD�� 3HQ\HOHVDLDQ�PDVDODK� \DQJ�PHOLEDWNDQ� VLVZD� VHFDUD�

ODQJVXQJ�GDSDW�PHQJDUDKNDQ�VLVZD�XQWXN�EHUWLQGDN�DWDX�EHUSLNLU� 0HODOXL�PRGHO�

LQL VLVZD� OHELK� DNWLI� GDODP� EHODMDU�� NUHDWLYLWDV� VLVZD� EHUNHPEDQJ�� JXUX� KDQ\D�

IDVLOLWDWRU GDQ�PHQJHYDOXDVL�KDVLO�NLQHUMD�VLVZD�GDUL�SUR\HN�\DQJ�GLNHUMDNDQ�

0RGHO� SURMHFW EDVHG� OHDUQLQJ �3M%/��PHPLOLNL� SRWHQVL�PHPEDQWX� VLVZD�

XQWXN� PHQJHPEDQJNDQ� NHPDPSXDQ VLVZD� GDODP EHUEDJDL� DVSHN� WHUPDVXN�
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NHPDPSXDQ�EHUSLNLU�NUHDWLI��0RGHO�SURMHFW EDVHG�OHDUQLQJ VHFDUD�XPXP�PHPEXDW�

VLVZD�PHPEDQJXQ�SHQJHWDKXDQQ\D�GL�GDODP�NRQWHNV�SHQJDODPDQQ\D�VHQGLUL��GDQ�

GHQJDQ� PHQJDODPL� SURVHV� SHPEHODMDUDQ� VHFDUD� ODQJVXQJ� GDSDW� PHQGXNXQJ�

NHWUDPSLODQ�� 3HPEHODMDUDQ� EHUEDVLV� SUR\HN� DNDQ� PHPHQXKL� NHWHUFDSDLDQ�

PHUHQFDNDQ�SUR\HN�KLQJJD�WHUEHQWXNQ\D�VXDWX�SURGXN��PDND�DNDQ�PHQLQJNDWNDQ�

NHPDPSXDQ�EHUSLNLU�NUHDWLI�VLVZD��:HQD� ������

.HJLDWDQ�SHPEHODMDUDQ�SDGD�PRGHO�3M%/�EHUSXVDW�SDGD�NHUMD�SUR\HN�\DQJ�

KDUXV� GLVHOHVDLNDQ� ROHK� VLVZD� XQWXN� PHQFDSDL� WXMXDQ� SHPEHODMDUDQ� \DQJ� WHODK�

GLWHWDSNDQ�� KDO� LQL� PHPXQJNLQNDQ� VLVZD� OHELK� EDQ\DN� EHUSLNLU� XQWXN� PHPEXDW�

SUR\HN� \DQJ� VHVXDL� GHQJDQ� WHPD� GDQ� VLVZD� GLEHUL� NHEHEDVDQ� XQWXN� EHUNUHDVL�

PHPEXDW�VHUWD PHUDQFDQJ�SUR\HN�\DQJ�GLLQJLQNDQ��6HODLQ�LWX��NHPDPSXDQ�EHUSLNLU�

VLVZD�DNDQ�GLDVDK�DWDX�GLRSWLPDONDQ�SDGD�VDDW�PHUHQFDQDNDQ�VHEXDK�SUR\HN�\DQJ�

PHPEXWXKNDQ�SHUHQFDQDDQ�HILVLHQVL�ZDNWX�SDGD�SHODNVDQDDQ�SUR\HN �.XUQLDZDQ�

HW�DO�� ��������

0HQXUXW )XUL�HW�DO���������PRGHO�3M%/�DGDODK�VHEXDK�PRGHO�SHPEHODMDUDQ�

\DQJ� PHQJJXQDNDQ� SUR\HN� �NHJLDWDQ�� VHEDJDL� LQWL� SHPEHODMDUDQ�� 3HPEHODMDUDQ�

3M%/�WHUEXNWL�GDSDW�PHQLQJNDWNDQ�NUHDWLILWDV�SHVHUWD�GLGLN��.HPDPSXDQ�EHUSLNLU�

NUHDWLI� VLVZD� PHQJJXQDNDQ� PRGHO� SHPEHODMDUDQ� EHUEDVLV� SUR\HN� OHELK� EDLN�

GLEDQGLQJNDQ�GHQJDQ� VLVZD�\DQJ�GLEHUL�PRGHO�SHPEHODMDUDQ� \DQJ�KDQ\D�EHUXSD�

WHRUL� �6DUL� HW� DO�� ������ 6DODK� VDWX� NHOHELKDQ� GDUL� PRGHO� SHPEHODMDUDQ� SUR\HN�

PHQXUXW� 6DQL� ������� DGDODK� PDPSX� PHQLQJNDWNDQ� NHPDPSXDQ� VLVZD� GDODP�

PHQ\HOHVDLNDQ� PDVDODK�� .HPDPSXDQ� VLVZD� GDODP� PHQ\HOHVDLNDQ� PDVDODK�

PHUXSDNDQ�VDODK�VDWX�GDUL�FLUL�EHUSLNLU�NUHDWLI�

%HUGDVDUNDQ� SHUPDVDODKDQ� \DQJ� WHODK� GLXUDLNDQ�� PDND� SHUOX� GLODNXNDQ�

SHQHOLWLDQ� WHQWDQJ� SHQHUDSDQ� PRGHO� 3M%/ \DQJ� GLNDLWNDQ� GHQJDQ� NHPDPSXDQ�

EHUSLNLU�NUHDWLI VLVZD VDDW�SURVHV�SHPEHODMDUDQ��3HQHOLWLDQ�LQL�PHQJJXQDNDQ�MXGXO�

³3HQHUDSDQ�0RGHO 3URMHFW�%DVHG�/HDUQLQJ�XQWXN�0HQLQJNDWNDQ�.HPDPSXDQ

%HUSLNLU�.UHDWLI�6LVZD�SDGD�0DWHUL�(NRVLVWHP GL�60$�1HJHUL����0HGDQ´�
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�����,GHQWLILNDVL�0DVDODK

%HUGDVDUNDQ� ODWDU� EHODNDQJ� PDVDODK� GL� DWDV�� PDND� GDSDW� GLLGHQWLILNDVL

SHUPDVDODKDQ�\DQJ�DGD�GDODP�SHQHOLWLDQ�VHEDJDL�EHULNXW�

ϭ͘ 3HODNVDQDDQ�SHPEHODMDUDQ� OHELK�EHUSXVDW�SDGD�JXUX�VHKLQJJD�VLVZD� WLGDN�

WHUOLKDW�DNWLI�GDODP�SURVHV�SHPEHODMDUDQ�

Ϯ͘ *XUX�OHELK�EDQ\DN�PHPEHULNDQ�LQIRUPDVL�GHQJDQ�PHWRGH�FHUDPDK �WHRUL���

GLVHUWDL�GHQJDQ�GLVNXVL�GDQ�WDQ\D�MDZDE�VHFDUD�WHUDWXU�

ϯ͘ 3URVHV�SHPEHODMDUDQ�GL�NHODV�OHELK�GLDUDKNDQ�SDGD�NHPDPSXDQ�PHQJKDIDO�

NRQVHS� GDQ� WHRUL�� VHKLQJJD� XSD\D� PHODWLK� NHPDPSXDQ� EHUSLNLU� VLVZD�

VHULQJNDOL�OXSXW�GDUL�SHUKDWLDQ�JXUX�

ϰ͘ .HPDPSXDQ�EHUSLNLU�NUHDWLI VLVZD�EHOXP�PDNVLPDO�

�����5XDQJ�/LQJNXS

%HUGDVDUNDQ�LGHQWLILNDVL�PDVDODK��PDND�SHUOX�GLXUDLNDQ�VHMDXK�PDQD�UXDQJ�

OLQJNXS� \DQJ� DNDQ� GLWHOLWL� DJDU� SHQHOLWLDQ� LQL� WHUIRNXV�� DGDSXQ� UXDQJ� OLQJNXS�

SHQHOLWLDQ� LQL� DGDODK�� 3HQHUDSDQ� 0RGHO 3URMHFW� %DVHG� /HDUQLQJ� XQWXN�

0HQLQJNDWNDQ�.HPDPSXDQ�%HUSLNLU�.UHDWLI�6LVZD�SDGD�0DWHUL (NRVLVWHP�GL�60$�

1HJHUL����0HGDQ�

�����5XPXVDQ�0DVDODK

%HUGDVDUNDQ� UXDQJ� OLQJNXS� \DQJ� WHODK� GLNHPXNDNDQ� GL� DWDV�� UXPXVDQ�

PDVDODK� GDODP� SHQHOLWLDQ� LQL� DGDODK $SDNDK SHQHUDSDQ PRGHO 3URMHFW� %DVHG�

/HDUQLQJ�PHQLQJNDWNDQ�NHPDPSXDQ�EHUSLNLU�NUHDWLI�VLVZD SDGD�PDWHUL�HNRVLVWHP"

�����%DWDVDQ�0DVDODK

0HQJLQJDW�OXDVQ\D�FDNXSDQ�PDVDODK�\DQJ�DNDQ�GLWHOLWL�GDQ�DJDU�SHQHOLWLDQ�

OHELK�MHODV�GDQ�WHUDUDK��PDND�EDWDVDQ�PDVDODK�GDODP�SHQHOLWLDQ�LQL�DGDODK�

�� 3HQHOLWLDQ�KDQ\D�GLODNXNDQ�SDGD�PRGHO�3URMHFW�%DVHG�/HDUQLQJ�

�� 3HQHOLWLDQ� LQL� GLODNXNDQ� GL� NHODV�;�0,6 ��60$�1HJHUL� ���0HGDQ� SDGD�

PDWHUL HNRVLVWHP�
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�� ,QGLNDWRU� EHUSLNLU� NUHDWLI� \DQJ� GLXNXU� DGDODK� EHUSLNLU� ODQFDU�� EHUSLNLU�

OXZHV�� EHUSLNLU� RULJLQDO�� NHPDPSXDQ� PHQJHODERUDVL� GDQ� NHPDPSXDQ�

PHQJHYDOXDVL��0XQDQGDU��������

�����7XMXDQ�3HQHOLWLDQ

7XMXDQ� SHQHOLWLDQ� LQL� DGDODK� XQWXN�PHQJHWDKXL� SHQHUDSDQ PRGHO� SURMHFW�

EDVHG�OHDUQLQJ GDODPPHQLQJNDWNDQ�NHPDPSXDQ�EHUSLNLU�NUHDWLI�VLVZD SDGD�PDWHUL�

HNRVLVWHP GL�NHODV�;�

�����0DQIDDW�3HQHOLWLDQ

+DVLO�SHQHOLWLDQ�LQL�GLKDUDSNDQ�GDSDW�EHUPDQIDDW�EDLN�VHFDUD�WHRULWLV�PDXSXQ�

SUDNWLV�

6HFDUD�WHRULWLV�KDVLO�SHQHOLWLDQ�LQL�EHUPDQIDDW�

��� 8QWXN� PHQDPEDK� SHQJHWDKXDQ� WHQWDQJ� EHUEDJDL� DOWHUQDWLI� PRGHO�

SHPEHODMDUDQ�\DQJ�GLJXQDNDQ�

��� 6HEDJDL� OLWHUDWXU� DWDX� EDKDQ� UHIHUHQVL� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�

PHPSHUROHK� JDPEDUDQ� WHQWDQJ� SHQJJXQDDQ� PRGHO� 3M%/� WHUKDGDS�

NHWHUDPSLODQ�EHUSLNLU�NUHDWLI VLVZD��GDQ

��� 6HEDJDL� EDKDQ� SHUWLPEDQJDQ�� ODQGDVDQ� HPSLULV� GDQ� NHUDQJND� DFXDQ� EDJL�

SHQHOLWL�\DQJ�WHUNDLW�GHQJDQ�SHQHOLWLDQ�LQL�

6HFDUD�SUDNWLV�KDVLO�SHQHOLWLDQ�LQL�EHUPDQIDDW�

��� 0HPEHULNDQ� LQRYDVL� GDODP� SHPLOLKDQ� SHQGHNDWDQ� SHPEHODMDUDQ� XQWXN�

PHQLQJNDWNDQ�NHPDPSXDQ�EHUSLNLU�NUHDWLI PDWD�SHODMDUDQ�ELRORJL�

��� 0HPRWLYDVL� JXUX� XQWXN� PHQJHPEDQJNDQ� SHPEHODMDUDQ� EHUEDVLV� SUR\HN�

WHUNDLW�GHQJDQ�PDWHUL�SHPEHODMDUDQ�ELRORJL�

��� 0HPRWLYDVL�VLVZD�XQWXN�EHUSUHVWDVL�OHELK�GHQJDQ�EHODMDU�DNWLI�PHPHFDKNDQ�

PDVDODK�\DQJ�EHUNDLWDQ�GHQJDQ�PDWHUL�SHPEHODMDUDQ�ELRORJL�


