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,���/DWDU�%HODNDQJ

3HUNHPEDQJDQ�7HNQRORJL�,QIRUPDVL GHZDVD�LQL�GDSDW�PHQLQJNDWNDQ�NLQHUMD�

GDQ�PHPXQJNLQNDQ�EHUEDJDL�NHJLDWDQ�GDSDW�GLODNVDQDNDQ�GHQJDQ�FHSDW��WHSDW�GDQ�

DNXUDW�� VHKLQJJD� DNKLUQ\D� PHQLQJNDWNDQ� SURGXNWLYLWDV� �:DUGLDQD�� ������

3HUNHPEDQJDQ� GXQLD� WHNQRORJL� PHPSHUOLKDWNDQ� EHUEDJDL� MHQLV� NHJLDWDQ� \DQJ�

EHUEDVLV� SDGD� WHNQRORJL�� � KDO� LQL� WHUEXNWL� GHQJDQ� 7HNQRORJL� ,QIRUPDVL� GDSDW�

PHPEDQWX� SURVHV� ELVQLV� GDODP� VXDWX� SHUXVDKDDQ� GDUL� VHJL� SURGXNWLYLWDV��

SHQJDPELODQ�NHSXWXVDQ��GDQ�SHQJKHPDWDQ�ELD\D�DWDV�VXDWX�SURVHV�ELVQLV�\DQJ�GDSDW�

GLOLKDW�GDUL�VXDWX�GDWD�DWDX�WHULQWHJUDVL��3HQHUDSDQ�WHNQRORJL�LQIRUPDVL�\DQJ�EDLN�

GLGDODP�SHUXVDKDDQ�PHPEHULNDQ�GDPSDN�GDODP�PHPDNVLPDONDQ�VXPEHUGD\D�\DQJ�

DGD�� VHKLQJJD� PHQJXUDQJL� GDPSDN� NHUXJLDQ� SHUXVDKDDQ� GDQ� GDSDW� PHQMDGLNDQ�

SHUXVDKDDQ�EHUNRPSHWLVL�GHQJDQ�EDLN GDODP�PHQJKDGDSL�SHUVDLQJDQ�

37�7ULWXQJJDO�0XOLD�:LVHVD��37�70:��PHUXSDNDQ�VDODK�VDWX�SHUXVDKDDQ�

VZDVWD�\DQJ�EHUJHUDN�GLELGDQJ�SHQGLVWULEXVLDQ�SURGXN�SURGXN�37��3	*��'LGLULNDQ�

ROHK�%DSDN�*XQDGL�SDGD� WDKXQ������GLNDEXSDWHQ�%DQGXQJ��NLQL�VXGDK�PHPLOLNL�

������ NDU\DZDQ� GHQJDQ� FRYHUDJH ���� GLGRPLQDVL� XQWXN� RXWOHW� VXSHUPDUNHW��

PLQLPDUNHW��JURVLU�GDQ�VHPL�JURVLU��6HEDJDL�SHUXVDKDDQ�\DQJ�PDVLK GDODP�WDKDS�

EHUNHPEDQJ�� 37�70:� PDVLK� PHPLOLNL� SHUPDVDODKDQ� SDGD� SURVHV� ELVQLV \DQJ�

EHUMDODQ�VDDW�LQL� 'DODP�SURVHV�ELVQLVQ\D� VHULQJ�WHUMDGLQ\D�FRPPXQLFDWLRQ�HUURUV

DQWDU�GLYLVL� 0HQJDNLEDWNDQ�NLQHUMD�\DQJ�NXUDQJ�HILVLHQ SDGD�SHUXVDKDDQ�

%HUGDVDUNDQ� KDVLO� ZDZDQFDUD� GHQJDQ� SLKDN� SHUXVDKDDQ�� 37�70:�

PHPLOLNL� SHUPDVDODKDQ� SDGD NHWLGDNVWDELODQ� VWRN� \DQJ� DGD� SDGD� JXGDQJ� PDVLK

VHULQJ�WHUMDGL�NHNXUDQJDQ GDQ�NHOHELKDQ�VWRN��+DO�WHUVHEXW�GLIDNWRUL�ROHK SHPEHOLDQ�

\DQJ�WLGDN�RSWLPDO�ROHK�EDJLDQ SXUFKDVH��VHWLDS�PHODNXNDQ�SHPEHOLDQ�VWRN�EDUDQJ�

WLGDN�EHUGDVDUNDQ�GDWD�\DQJ�UHDO�WLPH SDGD�JXGDQJ��EDJLDQ�SXUFKDVH PHPEHOL�VWRN�

EHUGDVDUNDQ�SHUNLUDDQ�GDUL�GDWD�SHPEHOLDDQ�VHEHOXPQ\D��PHQ\HEDENDQ�SHPEHOLDQ�

\DQJ� WLGDN� WHUSODQQLQJ� GHQJDQ� EDLN� GDQ� WHUMDGLQ\D� SHPERURVDQ� 3URVHV� ELVQLV�

WHUVHEXW� VDQJDW� WLGDN� HILVHQ� GDQ� EHUGDPSDN� PHUXJLNDQ� SHUXVDKDDQ� 3HUXVDKDDQ�

PHQJDODPL� SHQXUXDQDQ� SHQMXDODQ� \DQJ� GLNDUHQDNDQ� SHUPLQWDDQ� EDUDQJ� ROHK�

FRVWXPHU WLGDN� GDSDW� WHUSHQXKL� \DQJ� GLVHEDENDQ� ROHK� NRVRQJQ\D� EDUDQJ� SDGD�
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JXGDQJ��'DWD�SHQMXDODDQ�37�70:�GDSDW�GLOLKDW�SDGD�*DPEDU�,���*UDILN�SHQMXDODQ�

37�70:�

*DPEDU�,� � *UDILN SHQMXDODQ�37�70:

'DUL� *DPEDU� ,�� 37�70:� PHQJDODPL� SHQXUXQDQ� SHQMXDODQ� \DQJ� GLNDUHQDNDQ�

VHULQJQ\D� WHUMDGL�NRVRQJQ\D�VWRN�EDUDQJ�SDGD�JXGDQJ��6HKLQJJD�37�70:�WLGDN�

GDSDW�PHPHQXKL�SHUPLQWDDQ�FRVWXPHU�

'DUL�SHUPDVDODKDQ WHUVHEXW�GLVHEDNDQ�ROHK�LQIRUPDVL�GDWD�GDUL�EDJLDQ�JXGDQJ�WLGDN�

GDSDW�GLSURVHV�VHFDUD�UHDO�WLPH ROHK�EDJLDQ�SXUFKDVH��\DQJ�GLNDUHQDNDQ VLVWHP \DQJ�

EHOXP� WHULQWHJUDVL� DQWDU� EDJLDQ�� 6HKLQJJD� EDJLDQ�SXUFKDVH PHQJDODPL� NHVXOLWDQ�

GDODP�PHQHQWXNDQ�EDUDQJ \DQJ�KDUXV GLEHOL�VHVXDL�NHEXWXKDQ�GDQ�VHVXDL�SDQJVD�

SDVDU�\DQJ�VHGDQJ�EHUMDODQ� 'DODP�KDO�LQL�37�70:�PHPEXWXKNDQ�VLVWHP�LQWHJUDVL�

\DQJ�GDSDW�PHPEHULNDQ�VROXVL�GDODP�SHUPDVDODKDQ�\DQJ�WHUMDGL�

%HUGDVDUNDQ� PDVDODK� \DQJ� WHUMDGL� SDGD� EDJLDQ� SXUFKDVH 37�70:� VDDW� LQL��

GLSHUOXNDQ� VXDWX� SURVHV� ELVQLV� \DQJ� GDSDW� PHQGXNXQJ� NRQVHS� SHQJHPEDQJDQ�

VLVWHP� LQIRUPDVL� \DQJ� VDOLQJ� WHULQWHJUDVL� GDQ� UHDO� WLPH� SHQJHPEDQJDQ VLVWHP�

LQIRUPDVL� \DQJ� WHULQWHJUDVL� GDQ� UHDO�WLPH \DLWX� (QWHUSULVH� 5HVRXUFH� 3ODQQLQJ

�(53���37�70:�KDUXV�PHQLQJNDWNDQ�NHPDPSXDQ�PHUHND�XQWXN�WHWDS�NRPSHWLWLI��

SHUXVDKDDQ KDUXV�PHPSHUEDLNL� SURVHGXU� GDQ� SUDNWLN� ELVQLV�PHUHND� VHQGLUL�� 'DQ�

IXQJVL� GDODP� SHUXVDKDDQ� KDUXV� XSJUDGH NHPDPSXDQ� XQWXN� PHQJKDVLONDQ� GDQ�
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PHQ\DPSDLNDQ�LQIRUPDVL�\DQJ�WHSDW�ZDNWX�GDQ�DNXUDW��8QWXN�PHQFDSDL�WXMXDQ�LQL��

SHUXVDKDDQ�KDUXV EHUDOLK�NH�SHUHQFDQDDQ�(53�VLVWHP�VXPEHUGD\D�SHUXVDKDDQ�(53�

PHUXSDNDDQ� NRQVHS� \DQJ� VDDW� LQL� EDQ\DN� GLJXQDNDQ� ROHK� SHUXVDKDDQ� XQWXN�

PHPSHUFHSDW� LQIRUPDVL� \DQJ� GLGDSDW� VHKLQJJD� SURVHV� ELVQLV� VHUWD� SHQJDPELODQ�

NHSXWXVDQ�GDSDW�OHELK�FHSDW�GDQ�DNXUDW��(53�PHQFLSWDNDQ�SHUXVDKDDQ�OHELK�HIHNWLI�

GDQ�HILVLHQ��PHPEXDW�NRPSRQHQ�RUJDQLVDVL�EHURSHUDVL�OHELK�NRKHVLI��PHQLQJNDWNDQ�

ELVQLV� LQWHUQDO� GDQ�HNVWHUQDO �&��/RL]RV�� �������'HQJDQ� VLVWHP� LQWHJUDVL� \DQJ�GL�

PLOLNL�(53��DNDQ�PHPEXDW�SHUPDVDODKDQ�37�70:�WHUDWDVL��6LVWHP�(53�MXJD�GDSDW�

GLGHILQLVLNDQ�VHEDJDL�VLVWHP�LQIRUPDVL�\DQJ�PHPXQJNLQNDQ�LQWHJUDVL�GDWD�EHUEDVLV�

WUDQVDNVL�GDQ�SURVHV�ELVQLV�GL�GDODP�GDQ�GL�DUHD�IXJVLRQDO�GDODP�SHUXVDKDDQ��3DUU\�

	�*UDYHV��������

'DODP�SHQHOLWLDQ�LQL�VROXVL�\DQJ�GLSLOLK�XQWXN�PHQ\HOHVDLNDQ�SHUPDVDODKDQ�SDGD�

37�70:� DGDODK PHQJJXQDNDQ V\VWHP (53� EHUEDVLV� 2GRR�� GLPDQD� 2GRR�

PHUXSDNDQ�VDODK�VDWX�VRIWZDUH (53�\DQJ�GLGLVWULEXVLNDQ�VHFDUD�RSHQ�VRXUFH��2GRR�

WHUPDVXN� JRORQJDQ� 266� �RSHQ� VRXUFH� VRIWZDUH��� 266� PHPLOLNL� NHOHELKDQ�

SHQJXUDQJDQ� ELD\D�� SHQXUXQDQ� WLQJNDW� NHWHUJDQWXQJDQ� SHUXVDKDDQ� SDGD� VXDWX�

YHQGRU�� GDQ� SHQLQJNDWDQ� DGDSWDVLELOLWDV�� 'L� EDQGLQJNDQ� GHQJDQ� SURSULHWDU\�

VRIWZDUH �+DQGD\DQL�	�+DUL\DW\���������2GRR�PHUXSDNDQ�VDODK�VDWX�DSOLNDVL�\DQJ�

PHQJJXQNDQ� EDKDVD� SHPRJUDPDQ� 3K\WRQ \DQJ� GDSDW� GL� FXVWRP VHVXDL� GHQJDQ�

SHUNHPEDQJDQ�SHUXVDKDDQ �6DQQHU���������2GRR�PHUXSDNDQ VRIWZDUH PDQDMHPHQ�

DOO�LQ�RQH \DQJ� PHQDZDUNDQ� EHUEDJDL� DSOLNDVL� ELVQLV� \DQJ� PHPEHQWXN� SDNHW�

OHQJNDS� DSOLNDVL� PDQDMHPHQ� SHUXVDKDDQ�� 7LGDN� KDQ\D� XQWXN� SHUXVDKDDQ� 8.0��

RGRR�MXJD�GDSDW�GLJXQDNDQ�XQWXN�VHEXDK�SHUXVDKDDQ�EHVDU��2GRR�DGDODK�SHUDQJNDW�

OXQDN� ELVQLV� \DQJ� PHQFDNXS� VHPXD� NHEXWXKDQ� ELVQLV�� ZHEVLWH �� H�FRPPHUFH��

SHQDJLKDQ�� DNXWDQVL��PDQXIDNWXU�� PDQDMHPHQ�ZDUHKRXVH GDQ� SHUVHGLDDQ�� VHPXD�

WHULQWHJUDVL���2GRR�$ERXW�8V��������

'DODP�SHQHOLWLDQ�LQL��PHWRGH�\DQJ�GLJXQDNDQ�XQWXN�SHQJLPSOHPDQWDVLDQ�DSOLNDVL�

(53� 2GRR� DGDODK� PHWRGRORJL� 5$'� �5DSLG� $SSOLFDWLRQ� 'HYHORSPHQW��� 0HWRGH�

5$'�PHUXSDNDDQ� EDJLDQ� GDUL�PHWRGH� 6\VWHP�'HYHORPSHQW� /LIH� &\FOH �6'/&���

0HWRGRORJL�5$'�PHPHQWLQJNDQ�NHWHUOLEDWDQ�SHQJJXQD�GDODP�SURVHV�DQDOLVLV�GDQ�

SHUDQFDQJDQ��VHKLQJJD�GDSDW�PHPHQXKL�NHEXWXKDQ�GDUL�SHQJJXQD�GHQJDQ�EDLN�GDQ�
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VHFDUD�Q\DWD�DNDQ�GDSDW�PHQLQJNDWNDQ�NHSXDVDDQ�SHQJJXQD�VLVWHP �6RPPHUYLOOH��

������ 5$'� PHUXSDNDDQ� PHWRGH� SHQGHNDWDDQ� XQWXN� SHQJHPEDQJDQ� VLVWHP�

LQIRUPDVL�GDQ�MXJD�PHWRGH�SHQGHNDWDQ�\DQJ�PHQHNDQNDQ�SDGD�IDVH�SHUDQFDQJDQ��

�0DUWLQ�� ������� 'HQJDQ� PHQJJXQDNDQ� PHWRGH� 5$'� VHEXDK� VLVWHP� GDSDW�

GLVHOHVDLNDQ� GDODP� NXUXQ� ZDNWX� ������ KDUL� � �0LVKUD� 	� 'XEH\�� ������� 'DODP�

SHQHOLWLDQ� LQL� PHPEXWXKNDQ� PHWRGH� \DQJ� PDPSX� GHQJDQ� VLQJNDW� GDODP�

SHUDQFDQJDQ� GDQ� VHVXDL� NHEXWXKDQ \DQJ� DGD� SDGD� SHUPDVDODKDQ�� PDND� GDUL� LWX�

PHWRGH�\DQJ�GLSLOLK�DGDODK�PHWRGH�5$'�

,���3HUXPXVDDQ�0DVDODK

%HUGDVDUNDQ� ODWDU� EHODNDQJ� \DQJ� WHODK� GLEDKDV� GLDWDV�� SHUPDVDODKDQ� \DQJ� GDSDW�

GLUXPXVNDQ�\DLWX�

�� %DJDLPDQD� UDQFDQJDQ� (53� PRGXO� SXUFKDVH PDQDJHPHQW� DJDU ELVD�

PHQJHQGDOLNDQ�SHUVHGLDDQ�EDUDQJ�VXSD\D�PHQVWDELONDQ�VWRN�EDUDQJ�\DQJ�

DGD�GL�:DUHKRXVH "

�� %DJDLPDQD� 5DQFDQJDQ� (53� PRGXO� SXUFKDVH� PDQDJHPHQW GDSDW�

WHULQWHJUDVL�GHQJDQ�EDJLDQ�ZDUHKRXVH GDQ�6DOHV "

,���7XMXDQ�3HQHOLWLDQ

7XMXDQ�GDUL�SHQHOLWLDQ�LQL�\DLWX�

�� 3HUDQFDQJDQ� VROXVL� NRVWXPLVDVL� (53� PRGXO� 3XUFKDVH� 0DQDJHPHQW

EHUEDVLV�RGRR�GDODP�PHQJHQGDOLNDQ�SHUVHGLDDQ�EDUDQJ�

�� 3HUDQFDQJDQ�(53�PRGXO�3XUFKDVH�0DQDJHPHQW \DQJ� VDOLQJ� WHULQWHJUDVL�

GHQJDQ� PRGXO� ZDUHKRXVH GDQ� VDOHV� PDQDJHPHQW GDODP� PHQJHQGDOLNDQ�

SHUVHGLDDQ�EDUDQJ��
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,���%DWDVDQ�3HQHOLWLDQ

%DWDVDQ�PDVDODK�GDUL�SHQHOLWLDQ�LQL�\DLWX�

�� 'DODP�SHUHQFDQDDQQ\D��KDQ\D�PHPEDKDV�PDVDODK�LQWHUQDO�37�70:�WLGDN�

PHQFDQJNXS�VXSSOLHU�

�� 3HQHOLWLDQ�\DQJ�GLODNXNDQ�WLGDN�VDPSDL�WDKDS�JR�OLYH�

�� .RVWXPLVDVL RGRR�GHQJDQ�EDKDVD�SHPRJUDPDQ SK\WRQ�

�� 3HQHOLWLDQ�LQL�KDQ\D�PHPEDKDV�PHQJHQDL�SURVHV�SHQJDGDDQ�EDUDQJ�

�� 3HQHOLWLDQ� LQL� WLGDN�PHPEDKDV� ELD\D� LPSOHPHQWDVL�� LQVIDWUXNWXU� MDULQJDQ��

GDQ�NHDPDQDQ�VLVWHP�

�� 3HQHOLWLDQ�LQL�KDQ\D�PHPEDKDVD�GLYLVL�SXUFKDVH�

�� 3HQHOLWLDQ�WLGDN�PHPEDKDV�GLYLVL�DNXQWDQVL�

,���0DQIDDW�3HQHOLWLDQ

0DQIDDW�\DQJ�GLSHUROHK�GDUL�SHQHOLWLDQ�WXJDV�DNKLU�LQL�\DLWX�

�� +DVLO�GDUL�SHQHOLWLDQ�LQL�GDSDW�PHQMDGL�UHNRPHQGDVL�XQWXN�VLVWHP�SXUFKDVH�

PDQDJHPHQW 37�7ULWXQJJDO�0XOLD�ZLVHVD�

�� $GDQ\D� VLVWHP� WHULQWHJUDVL� DQWDUD� SURVHV� ELVQLV� SXUFKDVH� PDQDJHPHQW��

SURVHV� ELVQLV ZDUHKRXVH�� GDQ� SURVHV� ELVQLV� VDOHV�� DJDU�PHQFLSWDNDQ� GDWD�

\DQJ�UHDOWLPH�

�� 'HQJDQ�DGDQ\D�SHPEDQJXQDQ�VLVWHP�(53�GDODP�SHUXVDKDDQ��GLKDUDSNDQ

EHUGDPSDN�EDLN�XQWXN�PHQXQMDQJ�SURVHV�ELVQLV�\DQJ GDSDW�WHULQWHJUDVL�GDQ�

WHUGRNXPHQWDVL�GHQJDQ�EDLN�
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,���6LVWHPDWLND�/DSRUDQ

3HQHOLWLDQ�LQL�GLXUDLNDQ�GHQJDQ�VLVWHPWLND�SHQXOLVDQ�VHEDJDL�EHULNXW�

%$%�, 3(1'$+8/8$1

3DGD� %DE� ,� PHUXSDNDQ� SHPDSDUDQ� PHQJHQDL� ODWDU� EHODNDQJ��

UXPXVDQ� PDVDODK�� WXMXDQ� SHQHOLWLDQ�� EDWDVDQ� SHQHOLWLDQ�� PDQIDDW�

SHQHOLWLDQ�GDQ�VLVWHPDWLND�ODSRUDQ�

%$%�,, /$1'$6$1�7(25,

3DGD� %DE� ,,� PHUXSDNDQ� SHPDSDUDQ� PHQJHQDL� OLWHUDWXU� \DQJ�

EHUKXEXQJDQ� GHQJDQ� SHUPDVDODKDQ� \DQJ� GLWHOLWL� GDQ� KDVLO�KDVLO�

SHQHOLWLDQ�\DQJ�WHUGDKXOX�

%$%�,,, 0(72'2/2*,�3(1(/,7,$1

3DGD� %DE� ,,,� GLMHODVNDQ� ODQJNDK�ODQJNDK� SHQHOLWLDQ� VHFDUD� ULQFL�

PHOLSXWL��GLPXODL�GDUL� WDKDS�DQDOLVLV�SHUHQFDQDDQ�� ODOX�GLODQMXWNDQ�

GHQJDQ�KDVLO��KLQJJD�GLDNKLUL�GHQJDQ�WDKDSDQ�SHQJXMLDQ�

%$%�,9 $1$/,6,6 '$1�3(5$1&$1*$1

3DGD�%DE�,9�EHULVLNDQ�DQDOLVLV�SHUDQFDQJDQ�WHUXWDPD�SURVHV�ELVQLV�

GDUL� DNWLYLWDV�DWLYLWDV� \DQJ� WHUMDGL� GDODP� SURVHV� SHUHQFDQDDQ� GDQ�

SURGXNVL� EDUDQJ�� GDQ� SHUDQFDQJDQ� DSOLNDVL� 2GRR� SDGD� 37��

7ULWXQJJDO�0XOLD�:LVHVD�

%$%�9 ,03/(0(17$6,

'DODP�%DE 9 LQL�GLEDKDV�PHQJHQDL�SURVHV�LPSOHPHQWDVL�\DQJ�WHUGLUL�

GDUL�LQVWDODVL��NRQILJXUDVL�GDQ�SURVHGXU�SHQJJXQDDQ�PRGXO�

%$%�9, .(6,038/$1�	�6$5$1

'DODP� %DE 9, LQL� EHULVLNDQ� NHVLPSXODQ� GDUL� SHQHOLWLDQ� \DQJ�

GLODNXNDQ�EHVHUWD�VDUDQ�\DQJ�GLWXMXNDQ�XQWXN�SHUXVDKDDQ�WHUKDGDS�

KDVLO�SHQHOLWLDQ�


