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0HQJLNXWL� SHUNHPEDQJDQ� NHEXWXKDQ� DNDQ� HQHUJL� OLVWULN� PHPDNVD�

,QGRQHVLD� GHQJDQ� MXPODK� SHQGXGXN� WHUEDQ\DN� NH��� GL� GXQLD� DJDU� PDPSX�

PHQLQJNDWNDQ� UDVLR� HOHNWULILNDVL� \DQJ� SDGD� DNKLU� ����� GL� DQJND� ���������

GHQJDQ� MXPODK� SHQGXGXN� \DQJ� EDQ\DN� GDQ�PHQ\HEDU� OXDV� LQL�� SHPHULQWDK�

PHQFDQDQJNDQ�SURJUDP��������0:�SDGD� WDKXQ������ \DLWX� SHPEDQJXQDQ�

SHPEDQJNLW� OLVWULN� GLEHUEDJDL� WLWLN�� 'LDQWDUDQ\D� DGDODK� SHPEDQJXQDQ�

3HPEDQJNLW� /LVWULN� 7HQDJD� *DV�8DS� �3/7*8�� NDUHQD� GLQLODL� GDSDW�

PHPEDQJNLWNDQ�OLVWULN�OHELK�EHVDU�VHUWD�PHQJHILVLHQVLNDQ�EDKDQ�EDNDU�EDNX�

GDQ� PHQJXUDQJL� SHQFHPDUDQ� OLQJNXQJDQ�� GDWD� VWDWLVWLN� 3/1� PHQXQMXNDQ�

GD\D� \DQJ� GLEDQJNLWNDQ� ROHK� NHVHOXUXKDQ� 3/7*8� GL� ,QGRQHVLD� DGDODK�

����������*:K�DWDX��������>�@�

7HNQRORJL� SHPEDQJNLW� HQHUJL� PXODL� PHOLKDW� SDGD� HQHUJL� EDUX� GDQ�

WHUEDUXNDQ�� QDPXQ� WHQWXQ\D� XQWXN� WUDQVLVL� VHFDUD� EHVDU� GDUL� SHPEDQJNLW�

NRQYHQVLRQDO� NHSDGD� SHPEDQJNLW� EDUX� GDQ� WHUEDUXNDQ� PHPEXWXKNQD�

LQYHVWDVL� \DQJ� EHVDU� VHUWD�ZDNWX� \DQJ� ODPD��0DND� VDODK� VDWX� MDODQ� DGDODK�

GHQJDQ�PHPEHUGD\DNDQ�SHPEDQJNLW�NRQYHQVLRQDO�GHQJDQ�VHEDLN�PXQJNLQ�

VHSHUWL�SHQJRSWLPDODQ�3/7*8�\DQJ�VXGDK�WHULQVWDO�EDQ\DN�GL�,QGRQHVLD����

6DODK�VDWXQ\D�DGDODK�3/7*8�%ORN� ,�PXDUD�NDUDQJ�GHQJDQ�GD\D�����

0:�\DQJ�GLRSHUDVLNDQ�ROHK�37�3HPEDQJNLWDQ�-DZD�%DOL��GDWD�FRPLVVLRQLQJ�

SDGD� WDKXQ� ����� PHQXQMXNDQ� QLODL� KHDWUDWH� 3/7*8� VHEHVDU� ��������

N&DO�N:K� GDQ� KHDWUDWH� 3/7*8� VHNDUDQJ� EHUDGD� SDGD� �������� N&DO�N:K�

\DQJ� EHUDUWL� GLEXWXKNDQ� HQHUJL� \DQJ� OHELK� EDQ\DN� XQWXN� PHPEDQJNLWNDQ�

OLVWULN�VHEHVDU���N:K��6HKLQJJD�SHQJJXQDDQ�EDKDQ�EDNDU�SXQ�LNXW�PHQLQJNDW�

GDUL� ��������� P��-DP� PHQMDGL� ��������� P��-DP� XQWXN� PHPEDQJNLWNDQ�

HQHUJL�OLVWULN�GHQJDQ�MXPODK�\DQJ�VDPD��

3DGD�SURVHVQ\D�3/7*8�WHUEDJL�DWDV�EHEHUDSD�VWDWH�DWDX�EDJLDQ�GHQJDQ�

MHQLV� IOXLGD� \DQJ� PHQJDOLU� EHUEHGD�EHGD� SXOD�� +XNXP� WHUPRGLQDPLND� ��
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JDJDVDQ�GDVDUQ\D�EHUNDWD�HQHUJL�GDSDW�GLVLPSDQ�GDODP�VLVWHP�GDODP�EHUEDJDL�

EHQWXN��(QHUJL�MXJD�GDSDW�GLNRQYHUVL�GDUL�VDWX�EHQWXN�NH�EHQWXN�ODLQQ\D�GDQ�

GLWUDQVIHU�DQWDU�VLVWHP��3DGD�VLVWHP�WHUWXWXS��HQHUJL�GDSDW�GLWUDQVIHU�PHODOXL�

NHUMD� GDQ� SHUSLQGDKDQ� SDQDV�� +XNXP� SHUWDPD� EHUNDLWDQ� GHQJDQ� NXDQWLWDV�

HQHUJL� GDQ� WUDQVIRUPDVL� HQHUJL� GDUL� VDWX� EHQWXN� NH� EHQWXN� ODLQQ\D� WDQSD�

PHPSHUKDWLNDQ� NXDOLWDVQ\D�� VHKLQJJD� KXNXP� NHGXD� WHUPRGLQDPLND� MXJD�

GLEXWXKNDQ�GDODP�DQDOLVD�WHUPRGLQDPLND��>�@�

+XNXP� WHUPRGLQDPLND� �� EHUNDWD� VLVWHP� FHQGHUXQJ� PHQJDODPL�

SHUXEDKDQ� VSRQWDQ� VDPSDL� NRQGLVL� NHVHLPEDQJDQ� WHUFDSDL�� EDLN� VHFDUD�

LQWHUQDO�PDXSXQ�GHQJDQ� OLQJNXQJDQ��KXNXP� LQL�PHQ\DWDNDQ�EDKZD�SURVHV�

WHUMDGL� GDODP� DUDK� WHUWHQWX� GDQ� EDKZD� HQHUJL� PHPLOLNL� NXDQWLWDV� MXJD�

NXDOLWDV�>�@�

,QVWDODVL�SHPEDQJNLW�WHQDJD�ELDVDQ\D�GLXML�GHQJDQ�DQDOLVLV�HQHUJL�WHWDSL�

SHPDKDPDQ� \DQJ� OHELK� PHQGDODP� GDSDW� GLFDSDL� GHQJDQ� PHQJJXQDNDQ�

KXNXP� NHGXD� WHUPRGLQDPLND� �PHWRGH� DQDOLVLV� HNVHUJL���0HWRGH� LQL� FRFRN�

XQWXN�WXMXDQ�SHQJJXQDDQ�VXPEHU�GD\D�EDNX�\DQJ�OHELK�HILVLHQ��NDUHQD�ORNDVL��

MHQLV��GDQ�EHVDUDQ�VHEHQDUQ\D�GDUL�NHKLODQJDQ�HQHUJL�GDSDW�GLWHQWXNDQ��>�@�

+DVLO� VWXGL� PHPSHUOLKDWNDQ� EDKZD� NRPSRQHQ� \DQJ� PHPEHULNDQ�

NRQWULEXVL�WHUEHVDU�WHUKDGDS�SHPXVQDKDQ�HNVHUJL�DGDODK�UXDQJ�EDNDU��'HQJDQ�

SHUVHQWDVH� UXDQJ� EDNDU� ���������� GLNXWL� ROHK�+56*� ���������� WXUELQ� JDV�

��������� NRPSUHVRU� ��������� WXUELQ� XDS� ��������� NRQGHQVRU� �������� GDQ�

NHPXGLDQ�SRPSD����������>�@�

0DND�SHQHOLWLDQ�LQL�SHUOX�GLODNXNDQ�GHQJDQ�WXMXDQ�XQWXN�PHQJHWDKXL�

EHVDUDQ� SHQXUXQDQ� HILVLHQVL� GDUL� 3/7*8� EHUNRQILJXUDVL� ������ LQL� VHUWD�

PHQHPXNDQ� NRPSRQHQ� GHQJDQ� WLQJNDW� NHUXJLDQ� HNVHUJL� GDQ� HNRQRPL�

WHUEHVDU� DJDU� NHPXGLDQ� GDSDW� GLODNXNDQ� NHJLDWDQ� SHQJRSWLPDODQ� SDGD�

NRPSRQHQ�WHUVHEXW�VHKLQJJD�GDSDW�PHQJRSWLPDONDQ�NHKDQGDODQ�SHPEDQJNLW�

OLVWULN��

,��� 3HUXPXVDQ�0DVDODK�

�� %DJDLPDQD�FDUD�PHQJKLWXQJ�QLODL�HILVLHQVL�VHUWD�SHQXUXQDQ�HILVLHQVL�\DQJ�

WHUMDGL�SDGD�3/7*8�EHUNRQILJXUDVL�������"�
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�� %DJDLPDQD� FDUD� PHQJKLWXQJ� NRPSRQHQ� GHQJDQ� NHQDLNDQ� NHUXJLDQ�

HNVHUJL��GDQ�HNRQRPL�\DQJ�GRPLQDQ�SDGD�VLVWHP�3/7*8�"�

�� %DJDLPDQD�PHQJHWDKXL�NRPSRQHQ�\DQJ�SHUOX�SHQJRSWLPDODQ�GDQ�DNDQ�

PHPEHUL�GDPSDN�EHVDU�EDJL�NHKDQGDODQ�3/7*8�PHQLQJNDW�"�

�� %DJDLPDQD� PHQHQWXNDQ� QLODL� NHXQWXQJDQ� HNRQRPL� GDQ� SHQLQJNDWDQ�

HILVLHQVL�3/7*8�\DQJ�GLGDSDW�GDUL�SHQJRSWLPDODQ�NRPSRQHQ�WHUVHEXW�"�

,��� %DWDVDQ�0DVDODK��

�� 3/7*8�\DQJ�GLJXQDNDQ�EHUNRQILJXUDVL����������WXUELQ�JDV����+56*�GDQ�

��WXUELQ�XDS���

�� 7LGDN� PHPEDKDV� PHQJHQDL� NRQWUXNVL� NRPSRQHQ� 3/7*8� GDQ� EDKDQ�

EDNDU�VHFDUD�VSHVLILN��

�� %DKDVDQ� KDQ\D� SDGD� QLODL� HNVHUJL� PDVXNDQ� �LQSXW��� HNVHUJL� NHOXDUDQ�

�RXWSXW��GDQ�HNVHUJL�\DQJ�KLODQJ�GDODP�SURVHV�3/7*8��

�� 3HUKLWXQJDQ� HNRQRPL� PHQJJXQDNDQ� GDWD� WDKXQ� ���������� GDQ� WLGDN�

WHUPDVXN�EUHDNGRZQ�PDLQWHQDFH��

�� (NVHUJL�NLPLD�KDQ\D�GLJXQDNDQ�XQWXN�PHQJKLWXQJ�HNVHUJL�SDGD�EDKDQ�

EDNDU��

,��� 7XMXDQ�3HQHOLWLDQ�

�� 0HQJDQDOLVLV� QLODL� HILVLHQVL� VHUWD� SHQXUXQDQQ\D� \DQJ� WHUMDGL� SDGD�

3/7*8�EHUNRQILJXUDVL�������GLEDQGLQJ�EDWDV�NHOD\DNDQQ\D��

�� 0HQJDQDOLVLV� OHWDN� NRPSRQHQ� GHQJDQ� NHQDLNDQ� NHUXJLDQ� HNVHUJL� GDQ�

HNRQRPL�\DQJ�GRPLQDQ�SDGD�VLVWHP�3/7*8��

�� 0HQJHWDKXL� NRPSRQHQ� 3/7*8� \DQJ� SHUOX� SHQJRSWLPDODQ� VHKLQJJD�

PHQDLNDQ�NHKDQGDODQ�3/7*8��

�� 0HQJHWDKXL�NHXQWXQJDQ�HNRQRPL�\DQJ�GLGDSDW�GDQ�SHQLQJNDWDQ�HILVLHQVL�

3/7*8�GDUL�SHQJRSWLPDODQ�NRPSRQHQ�WHUVHEXW��

,��� 6LVWHPDWLND�3HQXOLVDQ�

3HQXOLVDQ� VNULSVL� LQL� GLDMXNDQ� GDODP� EHQWXN� NDU\D� WXOLV� \DQJ� WHUEDJL�

PHQMDGL�OLPD�EDE��$GDSXQ�VLVWHPDWLND�SHQXOLVDQQ\D�VHEDJDL�EHULNXW���

%$%�,��� 3(1'$+8/8$1�
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'DODP�EDE�LQL�EHULVL�WHQWDQJ�ODWDU�EHODNDQJ��SHUXPXVDQ�

PDVDODK�� WXMXDQ�SHQXOLVDQ��EDWDVDQ�PDVDODK��GDQ� VLVWHPDWLND�

SHQXOLVDQ��

%$%�,,��� /$1'$6$1�7(25,�

'DODP� EDE� LQL� EHULVL� WHQWDQJ� SHPEDKDVDQ� WHRUL� GDVDU�

\DQJ� PHQFDNXS� WHQWDQJ� SHUKLWXQJDQ� HNVHUJL�� NHKLODQJDQ�

HNVHUJL�GDQ�WHUPRHNRQRPL�SDGD�3/7*8��

%$%�,,,��� 0(72'2/2*,�3(1(/,7,$1

� 3DGD� EDE� LQL� PHPXDW� WHQWDQJ� ODQJNDK�ODQJNDK�

SHQHOLWLDQ�VHUWD�UXPXV�UXPXV�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ��

%$%�,9���+$6,/�'$1�3(0%$+$6$1�

3DGD� EDE� LQL� GLMHODVNDQ� GDWD� KDVLO� GDUL� SHUFREDDQ��

SHUKLWXQJDQ� GDQ� SHQJHORODDQ� GDWD� \DQJ� WHODK� GLDPELO� GDUL�

ODSDQJDQ��

%$%�9��� .(6,038/$1�'$1�6$5$1�

� 3DGD�EDE�WHUDNKLU�DGD�NHVLPSXODQ�VHFDUD�NHVHOXUXKDQ�

GDUL� KDVLO� \DQJ� GLGDSDW� VHODPD� PHODNXNDQ� SHQHOLWLDQ� VHUWD�

VDUDQ�\DQJ�GLSHUROHK��

'$)7$5�3867$.$�

%DJLDQ� LQL� DGDODK� DNKLU� VNULSVL� \DQJ� WHUGLUL� GDUL� GDIWDU�

SXVWDND�GDQ�ODPSLUDQ�ODPSLUDQ��
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