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���� 0HWRGHORJL�3HQJHPEDQJDQ�6LVWHP

3HQJHPEDQJDQ� VLVWHP� DWDX� DSOLNDVL� RGRR� GLODNXNDQ� PHODOXL� EHEHUDSD�

WDKDSDQ��7DKDSDQ�WDKDSDQ�\DQJ�GLJXQDNDQ�GDODP�SHQJHPEDQJDQ�VLVWHP�LQL�DGDODK�

VHEDJDL�EHULNXW��

�� $QDOLVD� .HEXWXKDQ�� 7DKDS� LQL�PHUXSDNDQ� WDKDSDQ� XQWXN�PHODNXNDQ�

HYDOXDVL� GDQ� PHQJDQDOLVD� WHUKDGDS� NHEXWXKDQ� SHQJJXQD� WHUKDGDS�

VLVWHP�DWDX�DSOLNDVL�\DQJ�DNDQ�GLNHPEDQJNDQ�

�� .HEXWXKDQ�)XQJVLRQDO�7DKDS�LQL�GLODNXNDQ�XQWXN�PHQHQWXNDQ�IXQJVL�

IXQJVL� VLVWHP� DWDX� DSOLNDVL� \DQJ� GLEXWXKNDQ� EHUGDVDUNDQ� NHEXWXKDQ�

SHQJJXQD�\DQJ�WHODK�GL�HYDOXDVL�

�� $QDOLVD�6LVWHP��$QDOLVD�VLVWHP�GLODNXNDQ�XQWXN�PHQHQWXNDQ�NHEXWXKDQ�

VLVWHP�VHUWD�PRGXO�PRGXO�\DQJ�DNDQ�GLJXQDNDQ�GDODP�VLVWHP�

�� 'HVLJQ� 6LVWHP�� 'HVLJQ� VLVWHP� GLEXDW� XQWXN� PHPHQXKL� VHOXUXK�

NHEXWXKDQ�GDQ�SURVHV�GDODP�VLVWHP�\DQJ�DNDQ�GLEXDW�

�� ,PSOHPHQWDVL��7DKDS�LPSOHPHQWDVL�PHUXSDNDQ�SURVHV�\DQJ�GLODNXNDQ�

GDODP�SHQJHPEDQJDQ�VLVWHP�VDPSDL�VLVWHP�VLDS�XQWXN�GLJXQDNDQ�

�� 3HQJXMLDQ��3DGD�WDKDSDQ�LQL�GLODNXNDQ�SHQJXMLDQ�WHUKDGDS�VLVWHP�DWDX�

DSOLNDVL�\DQJ�WHODK�GLEXDW�

*DPEDU� ��� � 7DKDSDQ� SHQJHPEDQJDQ� 2GRRPHUXSDNDQ� JDPEDUDQ� SURVHV� WDKDSDQ�
WDKDSDQ�SDGD�SHQJHPEDQJDQ�VLVWHP�RGRR�

*DPEDU����� 7DKDSDQ�SHQJHPEDQJDQ�2GRR
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���� $QDOLVD�.HEXWXKDQ

3HQJHPEDQJDQ� VLVWHP� RGRR� GLODNXNDQ� XQWXN� PHPHQXKL� NHEXWXKDQ�

SHQJJXQD�DNDQ�VHEXDK�VLVWHP�(53��7HUNDLW�GHQJDQ�KDO�WHUVHEXW��PDND�NHEXWXKDQ�

SHQJJXQD�DGDODK��

�� 3HQJJXQD� PHPEXWXKNDQ� VHEXDK� VLVWHP� \DQJ� GDSDW� PHQFDWDW� VHPXD�

WUDQVDNVL�SHQMXDODQ�GDQ�SHPEHOLDQ��SURGXVHQ�NH�VXSSOLHU��

�� 3HQJJXQD� PHPEXWXKNDQ� GHSUHVLDVL� DWDX� SHQXUXQDQ� KDUJD� WHUKDGDS�

EXDK�EXDKDQ�\DQJ�VXGDK�WLGDN�VHJDU�ODJL�

�� 3HQJJXQD� GDSDW�PHODNXNDQ�PRQLWRULQJ� DWDX�PHOLKDW� FDWDWDQ� WHUKDGDS�

VHWLDS�SHQXUXQDQ�KDUJD�\DQJ�WHUMDGL�

�� 3HQJJXQD�PHPEXWXKNDQ�QRWLILNDVL� XQWXN�GLVHWXMXL� EHUXSD�HPDLO� SDGD�

VHWLDS� SHQJXUDQJDQ� DWDX� SHQXUXQDQ� KDUJD� \DQJ� DNDQ� GLODNXNDQ� ROHK�

VLVWHP�WHUKDGDS�EXDK�EXDKDQ�\DQJ�VXGDK�WLGDN�VHJDU�

�� 3HQJJXQD��HQG�XVHU��PHPEXWXKNDQ�VHEXDK�IRUXP�\DQJ�PHQMDGL�VDUDQD�

XQWXN�EHUGLVNXVL�

�� 3HQJJXQD�PHPEXWXKNDQ�QRWLILNDVL�EHUXSD�HPDLO�SDGD�VHWLDS�SURVHV�

SHPEHOLDQ�GDQ�SHQMXDODQ�

���� .HEXWXKDQ�)XQJVLRQDO

.HEXWXKDQ�IXQJVLRQDO�GLWHQWXNDQ�EHUGDVDUNDQ�DQDOLVD�NHEXWXKDQ�SHQJJXQD��

6HWHODK� PHQJDQDOLVD� NHEXWXKDQ� SHQJJXQD� GDQ� PHQHQWXNDQ� DSD� VDMD� \DQJ�

GLEXWXKNDQ� ROHK� SHQJJXQD�� PDND� GLWHQWXNDQ� NHEXWXKDQ� IXQJVLRQDO�� .HEXWXKDQ�

IXQJVLRQDO�GDUL�VLVWHP�RGRR�\DQJ�GLNHPEDQJNDQ�DGDODK��

�� 6LVWHP�GDSDW�PHODNXNDQ�SHQFDWDWDQ�SDGD�VHWLDS�WUDQVDNVL�\DQJ�GLODNXNDQ�

�� 6LVWHP�GDSDW�PHODNXNDQ�GHSUHVLDVL�DWDX�SHQHUXQDQ�KDUJD�SDGD�EXDK�EXDKDQ�

\DQJ�VXGDK�WLGDN�VHJDU�ODJL�

�� 3HQFDWDWDQ� WHQWDQJ� SHQXUXQDQ� KDUJD� GDSDW� GLOLKDW� GDQ� GLSDQWDX� ROHK�

SHQJJXQD�

�� 6LVWHP�GDSDW�PHQJLULPNDQ�HPDLO�SHPEHULWDKXDQ�EHUXSD�SHQXUXQDQ�KDUJD�

EXDW�EXDKDQ�\DQJ�VXGDK�WLGDN�VHJDU�ODJL�XQWXN�GLVHWXMXL�ROHK�SHQJJXQD��



��

�� 6LVWHP� PHPSXQ\DL� VHEXDK� WHPSDW� XQWXN� PHODNXNDQ� GLVNXVL� DQWDUD� HQG�

XVHU�

�� 3DGD� VHWLDS� SURVHV� WUDQVDNVL�� VLVWHP� GDSDW� PHQJLULPNDQ� HPDLO� NHSDGD�

PDVLQJ�PDVLQJ�SHQMXDO�GDQ�SHPEHOL�

���� $QDOLVD�6LVWHP

%HUGDVDUNDQ� DQDOLVD� NHEXWXKDQ� GDQ� NHEXWXKDQ� IXQJVLRQDOQ\D�� PDND�

GLSXWXVNDQ� XQWXN� PHQJHPEDQJNDQ� VHEXDK� VLVWHP� RGRR� �(53�� \DQJ� GDSDW�

GLJXQDNDQ�XQWXN�PHODNXNDQ�SURVHV�SHQMXDODQ�GDQ�GHSUHVLDVL�KDUJD�VHUWD�SHQFDWDWDQ�

WUDQVDNVL�� 6HEHOXP� PHODNXNDQ� SHQJHPEDQJDQ� VLVWHP�� PDND� GLWHQWXNDQ� WHUOHELK�

GDKXOX� PRGXO�PRGXO� \DQJ� DNDQ� GLJXQDNDQ� GL� GDODP� VLVWHP� EHUGDVDUNDQ� IXQJVL�

\DQJ�GLEXWXKNDQ�ROHK�VLVWHP�

8QWXN� GDSDW� PHODNXNDQ� WUDQVDNVL� GL� GDODP� VLVWHP� GLEXWXKNDQ� PRGXO�

LQYHQWRU\�� SXUFKDVH� GDQ� VDOH� \DQJ� GDSDW� PHODNXNDQ MXDO� EHOL� GDQ� SHQJHORODDQ�

EDUDQJ� VHUWD� PHODNXNDQ� SHQFDWDWDQ� SDGD� VHPXD� EDUDQJ� \DQJ� DGD�� 6HEHOXP�

PHODNXNDQ� WUDQVDNVL��SHQJJXQD� MXJD�GDSDW�PHOLKDW� LQIRUPDVL�GDWD�SHQJJXQD� ODLQ�

PDND� GLEXWXKNDQ� PRGXO� FRQWDFW XQWXN� GDSDW� PHQDPSLONDQ� LQIRUPDVL� GDWD�

SHQJJXQD��6HODLQ�LWX��HQG�XVHU�MXJD�GLKDUDSNDQ�GDSDW�EHUNRPXQLNDVL�DQWDU�HQG�XVHU�

ODLQ��PDND�GDUL�LWX�SHUOX�DGDQ\D�PRGXO�GLVVFXV��3DGD�VDDW�DNDQ�PHODNXNDQ�WUDQVDNVL��

GLEXWXKNDQ� NRQILUPDVL� DQWDUD� SHQMXDO� GDQ� SHPEHOL� PHODOXL� HPDLO�� 3HQFDWDWDQ�

SHQMXDODQ� GDQ� SHPED\DUDQ� EHVHUWD� SHQXUXQDQ�KDUJD� DNDQ�GL� FDWDW�PHQJJXQDNDQ�

PRGXO�DFFRXQWLQJ��8QWXN�GDSDW�PHODNXNDQ�SHQXUXQDQ�KDUJD��GLGDODP�VLVWHP�KDUXV�

GLEXDW�VHEXDK�PRGXO�\DLWX�PRGXO�GHSUHVLDVL�

6HPXD�GDWD�\DQJ�GLKDVLONDQ�ROHK�SURVHV�\DQJ�WHUMDGL�GL�GDODP�VLVWHP�RGRR�

DNDQ�GLVLPSDQ�GDODP�VHEXDK�GDWDEDVH�\DLWX�SRVWJUH64/�

���� 'HVLJQ�6LVWHP

2GRR� PHUXSDNDQ� VHEXDK� VRIWZDUH� \DQJ� PHQHUDSNDQ� NRQVHS� (53�

GLGDODPQ\D�� 'L� GDODP� RGRR� WHUGDSDW� PRGXO�PRGXO� \DQJ� GDSDW� GLJXQDNDQ� GDQ�

GLLQWHJUDVLNDQ�VDWX�VDPD�ODLQ��2GRR�MXJD�PHPSXQ\DL�PRGXO�DWDX�NRQVHS�6&0�GL�

GDODPQ\D��6HODLQ�PRGXO�PRGXO� \DQJ� WHUGDSDW�GL� GDODP�RGRR�� DNDQ�GLWDPEDKNDQ�

VDWX�PRGXO� GHSUHVLDVL� \DQJ� DNDQ� GLJXQDNDQ� XQWXN�PHODNXNDQ� SHQXUXQDQ� KDUJD��



��

0RGXO�PRGXO�\DQJ�DNDQ�GLJXQDNDQ�GL�GDODP�VLVWHP�DNDQ�WHULQWHJUDVL�VDWX�VDPD�ODLQ�

EHUGDVDUNDQ�IXQJVLQ\D�

6LVWHP� RGRR� GDSDW� GLDNVHV� PHODOXL� EHEHUDSD� EURZVHU�� 6LVWHP� GDSDW�

PHODNXNDQ�WUDQVDNVL��DNWLYLWDV�WHUVHEXW�GLODNXNDQ�GDODP�PRGXO�SXUFKDVH�GDQ�VDOH��

6HPXD� WUDQVDNVL� DWDX� DNWLYLWDV� \DQJ� GLODNXNDQ� GL� GDODP� VLVWHP� DNDQ� WHUFDWDW� GL�

GDODP� LQYHQWRU\� WHUPDVXN� SHQXUXQDQ� KDUJD� \DQJ� GLODNXNDQ� ROHK� GHSUHVLDVL��

6HGDQJNDQ�PRGXO�GLVVFXV�GLJXQDNDQ�XQWXN�PHODNXNDQ�GLVNXVL� DQWDU� HQG�XVHU�GL�

GDODP�VLVWHP�GDQ�PRGXO�FRQWDFW�PHUXSDNDQ�FDWDWDQ�DWDX�LQIRUPDVL�GDWD�SHQJJXQD��

/DOX�SHQFDWDWDQ�VRDO�NHXDQJDQ�DNDQ�GLODNXNDQ�GL�GDODP�PRGXO�DFFRXQWLQJ�

'DUL�EHUEDJDL�PRGXO�\DQJ�GLJXQDNDQ�GLDWDV��GDSDW�GLJDPEDUNDQ�UDQFDQJDQ�

DUVLWHNWXU�VLVWHP�RGRR�\DQJ�DNDQ�GLNHPEDQJNDQ�GDSDW�GLJDPEDUNDQ�VHSHUWL�SDGD�

*DPEDU������

*DPEDU����� $UVLWHNWXU�V\VWHP�2GRR
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*DPEDU����� PHUXSDNDQ�JDPEDU�XVH�FDVH�GLDJUDP�XQWXN�VLVWHP�\DQJ�DNDQ�

GLNHPEDQJNDQ��$NWRU�\DQJ�PHUXSDNDQ�DGPLQ�FRPSDQ\�GDSDW�PHODNXNDQ�EDQ\DN�

KDO�GL�GDODP�VLVWHP�

�� $GPLQ�FRPSDQ\�GDSDW�ORJLQ�NH�GDODP�VLVWHP�DSOLNDVL GDQ�GDSDW�PHUHVHW�

SDVVZRUG

�� $GPLQ� FRPSDQ\� GDSDW� PHODNXNDQ� SXUFKDVH� RUGHU� WHUKDGDS� FRPSDQ\�

ODLQQ\D

���$GPLQ�FRPSDQ\�GDSDW�PHODNXNDQ�VDOH�RUGHU

���$GPLQ�FRPSDQ\�GDSDW�PHODNXNDQ�SHUXEDKDQ�SDGD�FRQWDFW�\DLWX�FUHDWH�UHDG�

XSGDWH�GHOHWH

���$GPLQ� FRPSDQ\� GDSDW�PHPDQWDX� SDGD� DNWLYLWDV� DFFRXQWLQJ� DQWDUD� ODLQ�

PHOLKDW�MXUQDO��PHOLKDW�VHPXD�ELOO�\DQJ�DGD��FUHDWH�FDUW�RI�DFFRXQW�GDQ�PHOLKDW�

LQYRLFH

���$GPLQ�FRPSDQ\�GDSDW�PH�PDQDJH�LQYHQWRU\�WHUPDVXN�PHPDQWDX�SHULKDO�

GHSUHVLDVL�SDGD�KDUJD�EXDK�EXDKDQ�

*DPEDU����� 8VH�FDVH�GLDJUDP
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*DPEDU� ��� � PHUXSDNDQ� JDPEDU� HQWLW\� UHODWLRQVKLS� GLDJUDP� GHSUHVLDVL

XQWXN�VLVWHP�\DQJ�DNDQ�GLNHPEDQJNDQ��7DEHO�DFFRXQWBSULFHBFDWHJRU\�PHUXSDNDQ�

WDEHO�\DQJ�EHUJXQD�XQWXN�PHQ\LPSDQ�GDWD�DNXQWDVL�SDGD�SHQXUXQDQ�KDUJD�EXDK��

7DEHO� DFFRXQWBSULFHBSULFH� EHUJXQD� XQWXN� PHQ\LPSDQ� GDWD� EXDK GDQ� VHWLDS�

WXUXQDQQ\D� \DQJ� EHUHODVL� WHUKDGDS� DFFRXQWBSULFHBGHSUHFLDWLRQBOLQH�� 6HGDQJNDQ�

WDEHO�UHVBFRPSDQ\�EHUJXQD�XQWXN�SHQJDPELODQ�GDWD�PDWD�XDQJ�

*DPEDU����� (QWLW\�5HODWLRQVKLS�'LDJUDP�'HSUHVLDVL

3HQJHPEDQJDQ�V\VWHP�RGRR�GLDZDOL�GHQJDQ�PHUDQFDQJ�SURVHV�\DQJ�GDSDW�

GLODNXNDQ� GLGDODP� VLVWHP�� 3URVHV� SHUWDPD� DGDODK� SURVHV� XQWXN� VDOH� RUGHU��

GLODQMXWNDQ�GHQJDQ�SURVHV�SXUFKDVH�RUGHU GDQ�SURVHV�GHSUHVLDVL��3DGD�*DPEDU�����

GLDJUDP�DNWLILWDV�PHQMHODVNDQ�SURVHV�VDOH�RUGHU�
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*DPEDU����� $FWLYLW\�GLDJUDP�VDOH�RUGHU
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*DPEDU� ��� � PHQMHODVNDQ� SURVHV� SDGD� VDOH� RUGHU�� $GPLQ�PHPEXDW� VDOH�

RUGHU EDUX�GDQ�PHODNXNDQ�LQVHUW GDWD�GDUL�FXVWRPHU��ODOX�VLVWHP�DNDQ�PHQ\LPSDQ�

GDWD� \DQJ� WHODK� GLPDVXNNDQ�GDQ�PHPEXDW� SHUVLDSDQ�XQWXN�PHQJLULP� TXRWDWLRQ��

/DOX�DGPLQ�PHQJLULP�TXRWDWLRQ NHSDGD�FXVWRPHU��ODOX�VLVWHP�DNDQ�PHQ\XVXQ�GDQ�

PHQJLULP� VHWLDS� GDWD� \DQJ� VXGDK� GLPDVXNNDQ�� /DOX� FXVWRPHU DNDQ� PHQHULPD�

SHQDZDUDQ�\DQJ�GLNLULP�ROHK�DGPLQ�VDOH��&XVWRPHU�GDSDW�PHPLOLK�XQWXN�PHQHULPD�

WDZDUDQ�DWDX�PHQRODN�WDZDUDQ�\DQJ�GLEHULNDQ��

-LND�FXVWRPHU�PHQRODN�WDZDUDQ��PDND�SURVHV�WHODK�VHOHVDL�GDQ�WLGDN�DNDQ�

GLODQMXWNDQ� ODJL�� WHWDSL� MLND� FXVWRPHU� PHQHULPD� WDZDUDQ� PDND� FXVWRPHU� KDUXV�

PHPEDODV�HPDLO�\DQJ�GLEHULNDQ�ROHK�DGPLQ�VDOH��.HPXGLDQ�DGPLQ�PHQHULPD�HPDLO�

GDQ� PHODNXNDQ� NRQILUPDVL� SDGD� RUGHUDQ� \DQJ� GLWHULPD�� 6HWHODK� GLNRQILUPDVL��

VLVWHP�DNDQ�PHODNXNDQ�JHQHUDWRU� VKLSSLQJ�DWDX�SHQJLULPDQ�GDQ�SHUVLDSDQ�XQWXN�

UHFRUG�SHQMXDODQ��6HWHODK�LWX��DGPLQ�DNDQ�PHPEXDW�IDNWXUD�DWDX�LQYRLFH�GDQ�DNDQ�

GLVLPSDQ�ROHK�VLVWHP��6HWHODK�LQYRLFH�GLVLPSDQ�ROHK�VLVWHP��DGPLQ�DNDQ�PHQJLULP�

LQYRLFH�WHUVHEXW�NHSDGD�FXVWRPHU�PHODOXL�VLVWHP��&XVWRPHU�DNDQ�PHQHULPD�LQYRLFH�

GDQ�PHODNXNDQ�SURVHV�SHPED\DUDQ��6HWHODK�SHPED\DUDQ�EHUKDVLO�GLWHULPD��DGPLQ�

DNDQ�PHQJLULPNDQ�QRWLILNDVL�EHUXSD�SHPED\DUDQ�\DQJ�WHODK�EHUKDVLO�GLODNXNDQ��

/DOX� DGPLQ� DNDQ�PHODNXNDQ�SHQJLULPDQ�GHQJDQ� FDUD�PHPEXND�KDODPDQ�

VKLSPHQW� GDQ� PHPDVXNNDQ� GDWD� VKLSSLQJ�� 'DWD� WHUVHEXW� DNDQ� GLYDOLGDVL� GDQ�

GLVLPSDQ�ROHK�VLVWHP��6HWHODK�DGPLQ�PHODNXNDQ�SHQJLULPDQ�EDUDQJ��PDND�DGPLQ�

DNDQ�PHQJLULPNDQ�QRWLILNDVL� NHSDGD� FXVWRPHU�EDKZD�EDUDQJ� \DQJ�GL� RUGHU�ROHK�

FXVWRPHU�VXGDK�GLNLULPNDQ�
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*DPEDU����� $FWLYLW\�GLDJUDP�SXUFKDVH�RUGHU
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*DPEDU� ��� � PHUXSDNDQ�JDPEDU� DFWLYLW\� GLDJUDP�SURVHV� SXUFKDVH� RUGHU��

$GPLQ�SXUFKDVH�PHPEXDW� UHTXHVW� RUGHU�GDQ�PHPDVXNNDQ�GDWD� WHUKDGDS�SURGXN�

\DQJ� DNDQ� GLEHOL�� 6HWHODK� LWX� VLVWHP� DNDQ�PHQ\LPSDQ� GDWD� GDQ�PHPSHUVLDSNDQ�

TXRWDWLRQ� GDQ�PHQJLULPNDQ� NHPEDOL� NHSDGD� DGPLQ� SXUFKDVH�� 6HWHODK� LWX� DGPLQ�

DNDQ�PHODQMXWNDQ�TXRWDWLRQ�NH�SHQMXDO�GDQ�VLVWHP�DNDQ�PHQ\XVXO�HPDLO�TXRWDWLRQ�

\DQJ� DNDQ� GLNLULP� NH� SHQMXDO�� 3HQMXDO� GDSDW� PHPLOLK� XQWXN� PHQHULPD� DWDX�

PHQJDEDLNDQ� TXRWDWLRQ�� -LND� SHQMXDO� PHQJDEDLNDQ� TXRWDWLRQ� PDND� SURVHV� DNDQ�

VHOHVDL� GDQ� WLGDN� DNDQ� GLODQMXWNDQ� ODJL�� WHWDSL� MLND� SHQMXDO� PHQHULPD� DWDX�

PHQ\HWXMXL�TXRWDWLRQ��PDND�SHQMXDO�DNDQ�PHPEDODV�HPDLO�NHSDGD�DGPLQ�SXUFKDVH��

$GPLQ� DNDQ� PHQHULPD� HPDLO� EDODVDQ� GDQ� PHODNXNDQ� NRQILUPDVL� RUGHU��

6HWHODK� LWX� VLVWHP� DNDQ� PHQJKDVLONDQ� SLFNLQJ� XQWXN� SHQHULPDDQ� EDUDQJ� GDQ�

PHQ\LDSNDQ� SXUFKDVH� RUGHU�� $GPLQ� SXUFKDVH� VHODQMXWQ\D� DNDQ� PHQJLULPNDQ�

SXUFKDVH� RUGHU�PHODOXL� HPDLO�PHODOXL� VLVWHP� NHSDGD� SHQMXDO�� /DOX� SHQMXDO� DNDQ�

PHQJLULPNDQ�ELOO�NHSDGD�DGPLQ�SXUFKDVH��$GPLQ�SXUFKDVH�DNDQ�PHQHULPD�ELOO�GDQ�

PHQFDWDW� WDJLKDQ� GDUL� SHQMXDO� DWDX� YHQGRU� ODOX� VLVWHP� PHODNXNDQ� UHJLVWUDVL�

SHPED\DUDQ� XQWXN� GLFDWDW� NHGDODP� VLVWHP�� 6HODQMXWQ\D� DGPLQ� SXUFKDVH� DNDQ�

PHPED\DU� WDJLKDQ�� VHWHODK� SURVHV� SHPED\DUDQ� VHOHVDL�� SHQMXDO� DNDQ� PHQHULPD�

QRWLILNDVL�SHPED\DUDQ�

6HODQMXWQ\D� DGPLQ� SXUFKDVH� DNDQ� PHPEXDW� FDWDWDQ� XQWXN� SHQHULPDDQ�

EDUDQJ�GDQ�PHPDVXNNDQ�GDWD�SDGD�IRUP�VKLSPHQW��6LVWHP�DNDQ�PHODNXNDQ�YDOLGDVL�

WHUKDGDS�GDWD�\DQJ�GLPDVXNNDQ�ROHK�DGPLQ�SXUFKDVH��6HWHODK�LWX�DGPLQ�PHQXQJJX�

VDPSDL�EDUDQJ�VDPSDL�����
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*DPEDU����� $FWLYLW\�GLDJUDP�GHSUHVLDVL
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*DPEDU����� PHUXSDNDQ�DFWLYLW\�GLDJUDP�SURVHV�GHSUHVLDVL�SURGXN��$GPLQ�

PHPEXDW�SXEOLF�SULFHOLVW�EDUX�GHQJDQ�PDPDVXNNDQ�SURGXN�\DQJ�WHODK�DGD��'DODP�

IRUP�SURGXN�SULFHOLVW�\DQJ�DNDQ�GLEXDW��PHPLOLK�SDGD�YDULDQ�SURGXN�GDQ�IL[�SULFH��

/DOX�VLVWHP�DNDQ�PHQ\LPSDQ�SULFHOLVW�\DQJ�WHODK�GLEXDW��

6HODQMXWQ\D� DGPLQ� PHPEXDW� GDQ� PHQJLVL� GDWD� SDGD� NDWHJRUL� SHQXUXQDQ�

KDUJD�\DQJ�VHODQMXWQ\D�DNDQ�GLVLPSDQ�ROHK�VLVWHP��.HPXGLDQ�DGPLQ�PDVXN�SDGD�

IRUP� GHSUHVLDVL� SURGXN� GDQ� PHPEXDW� SHQXUXQDQ� KDUJD� EDUX� GHQJDQ� FDUD�

PHQDPEDKNDQ�GDWD�SDGD�IRUP�SHQXUXQDQ�KDUJD��6LVWHP�NHPXGLDQ�DNDQ�PHQ\LPSDQ�

GDQ�PHQJKLWXQJ�SHQXUXQDQ�KDUJD�\DQJ�GLEXDW�

&URQ�DNDQ�PHODNXNDQ�SHQJHFHNDQ�VHWLDS�KDUL� WHUKDGDS�ZDNWX�SHQXUXQDQ��

-LND�WLGDN�DGD�SHQXUXQDQ�KDUJD��PDND�SURVHV�DNDQ�VHOHVDL��WHWDSL�MLND�SDGD�KDUL�LWX�

WHUGDSDW�SHQXUXQDQ�KDUJD��PDND�VLVWHP�DNDQ�PHQJLULPNDQ�QRWLILNDVL�NHSDGD�DGPLQ�

XQWXN�GLVHWXMXL��-LND�DGPLQ�WLGDN�PHQ\HWXMXL�SDGD�SHQXUXQDQ�KDUJD��PDND�SURVHV�

DNDQ� VHOHVDL� GDQ� MLND� DGPLQ� PHQ\HWXMXL� SHQXUXQDQ� KDUJD�� PDND� VLVWHP� DNDQ�

PHODNXNDQ� SRVWLQJ� GDWD� SHQXUXQDQ� KDUJD� NHGDODP� MXUQDO�� 6HWHODK� LWX� KDUJD� GDUL�

SURGXN�SULFHOLVW�WHUVHEXW�DNDQ�GLWXUXQNDQ��



��

*DPEDU����� $FWLYLW\�GLDJUDP�GHOLYHU\�PHWKRG�UDMDRQJNLU



��

*DPEDU� ��� � PHUXSDNDQ� DFWLYLW\� GLDJUDP� SURVHV� SHUKLWXQJDQ� ELD\D�

SHQJLULPDQ�PHQJJXQDNDQ�OD\DQDQ�5DMDRQJNLU��$GPLQ�PHPEXND�GHOLYHU\�PHWKRG�

SDGD�NRQILJXUDVL�LQYHQWRU\��NHPXGLDQ�PHPEXDW�GHOLYHU\�PHWKRG�EDUX� 6LVWHP�DNDQ�

PHQDPSLONDQ� WDPSLODQ� IRUP�GHOLYHU\�PHWKRG��$GPLQ�PHPEXDW�GHOLYHU\�PHWKRG�

EDUX�GHQJDQ�IRUP�\DQJ�WHODK�GLWPSLONDQ�ODOX�PHQHUDSNDQ�SURYLGHU�\DQJ�GLLQJLQNDQ��

6HWHODK� LWX� PHPEXDW� GHOLYHU\� SURGXFW� GHQJDQ� SLOLKDQ� SRV� DWDX� MQH� GDQ� DNDQ�

GLVLPSDQ�ROHK�VLVWHP��-LND�GHOLYHU\�SURGXN�VXGDK� WHUVHGLD�DWDX�VXGDK�DGD��PDND�

DGPLQ�GDSDW�PHPLOLK�\DQJ�VXGDK�DGD��

6HWHODK�LWX��DGPLQ�PHPDVXNDQ�$3,�NH\��SDUWQHU�GDQ�VHUYLFH�W\SH��6LVWHP�

DNDQ�PHQ\LPSDQ�GHOLYHU\�PHWKRG� \DQJ� WHODK�GLEXDW�� ODOX� DGPLQ�PHPEXND�SDGD�

KDODPDQ�FXVWRPHU�VDOH�RUGHU��$GPLQ�PHODNXNDQ�SHQJHFHNDQ�SDGD�KDUJD�GDQ�VLVWHP�

DNDQ� PHPLQWD� OLVW� NRWD� NHSDGD� UDMDRQJNLU�� 6HODQMXWQ\D� UDMDRQJNLU� DNDQ�

PHQDPSLONDQ� OLVW� NRWD� \DQJ� WHUVHGLD� GDQ�PHPEHULNDQQ\D� NHSDGD� VLVWHP��6LVWHP�

DNDQ�PHODNXNDQ�SHQJHFHNDQ�SDGD�RULJLQ�FLW\ GDQ�GHVWLQDWLRQ�FLW\��MLND�VDODK�VDWXQ\D�

WLGDN�GLWHPXNDQ�DWDX�WLGDN�DGD��PDND�SURVHV�WLGDN�GDSDW�GLODQMXWNDQ�

6HWHODK� RULJLQ� FLW\� GDQ� GHVWLQDWLRQ� FLW\� GLWHPXNDQ�� PDND� VLVWHP� DNDQ�

PHQGDSDWNDQ�WRWDO�EHUDW�EDUDQJ�\DQJ�ODOX�PHODNXNDQ�UHTXHVW�FRVW��5DMDRQJNLU�DNDQ�

PHPEHULNDQ�OLVW�FRVW�NHSDGD�VLVWHP�GDQ�VLVWHP�DNDQ�PHODNXNDQ�SHQJHFHNDQ�DSDNDK�

FRVW�WHUVHGLD�DWDX�WLGDN��-LND�FRVW�WLGDN�WHUVHGLD�PDND�SURVHV�WLGDN�ELVD�GLODQMXWNDQ��

WHWDSL� MLND� FRVW� WHUVHGLD� PDND� VLVWHP� DNDQ� PHQDPSLONDQ� GHOLYHU\� SULFH� \DQJ�

VHODQMXWQ\D� DNDQ� GL� VHW� ROHK� DGPLQ�� 6HWHODK� LWX�� VLVWHP� DNDQ�PHQJDWXU� GHOLYHU\�

GLGDODP�LQYRLFH�OLQH�



��

*DPEDU����� $FWLYLW\�GLDJUDP�EXVLQHVV�VFDOH



��

*DPEDU� ��� � PHUXSDNDQ� JDPEDU� DFWLYLW\� GLDJUDP� XQWXN� EXVLQHVV� VFDOH��

<DQJ�SHUWDPD�GLODNXNDQ�ROHK�DGPLQ�DGDODK�PHPEXND�KDODPDQ�FRQWDFW��.HPXGLDQ�

VLVWHP� DNDQ�PHQDPSLONDQ� FRQWDFW� IRUP�� -LND� DGPLQ� VXGDK�PHPSXQ\DL� FRQWDFW��

PDND�FRQWDFW�\DQJ�VXGDK�DGD�GDSDW�GLHGLW��QDPXQ�MLND�DGPLQ�EHOXP�PHPSXQ\DL�

FRQWDFW�� PDND� DGPLQ� GDSDW� PHPEXDW� FRQWDFW� EDUX�� 6HWHODK� LWX� DGPLQ� PHPLOLK�

EXVLQHVV�VFDOH�GDQ�VLVWHP�DNDQ�PHQ\LPSDQ�FRQWDFW�\DQJ�WHODK�GLEXDW�ODOX�NHPEDOL�

NH�FRQWDFW�IRUP��6HODQMXWQ\D��DGPLQ�GDSDW�PHODNXNDQ�ILOWHU�FRQWDFW�VHVXDL�EXVLQHVV�

VFDOHQ\D�

���� ,PSOHPHQWDVL

3DGD� WDKDS� LPSOHPHQWDVL� GLODNXNDQ� SURVHV� SHQJHPEDQJDQ� SDGD� VLVWHP�

EHUGDVDUNDQ�DUVLWHNWXU�\DQJ�WHODK�GLUDQFDQJ��6LVWHP�\DQJ�GLEXDW�GLLPSOHPHQWDVLNDQ�

PHQJJXQDNDQ�RGRR�GHQJDQ�PHQJJXQDNDQ�S\WKRQ� VHEDJDL� EDKDVD� SHPURJUDPDQ��

3URVHV� SHQJHPEDQJDQ� VLVWHP� RGRR� PHQJJXQDNDQ� PRGXO�PRGXO� GL� GDODP� RGRR�

VHSHUWL�LQYHQWRU\��GLVVFXV��FRQWDFW�GDQ�DFFRXQWLQJ��3HQJHPEDQJDQ�VLVWHP�LQL�MXJD�

PHQJJXQDNDQ� NRQVHS� 6&0� GDQ� PHQDPEDKNDQ� VHEXDK� PRGXO� GHSUHVLDVL� \DQJ�

EHUIXQJVL� XQWXN�PHODNXNDQ� SHQXUXQDQ� KDUJD� WHUKDGDS� EXDK�EXDKDQ� \DQJ� VXGDK�

WLGDN�VHJDU�ODJL��3HQ\LPSDQDQ�GDWD�SDGD�VLVWHP�RGRR�PHQJJXQDNDQ�SRVWJUH64/�

���� 3HQJXMLDQ

3URVHV�SHQJXMLDQ�GLODNXNDQ�VHFDUD�PDQXDO�SDGD�PDVLQJ�PDVLQJ�ILWXU�DWDX�

IXQJVL� \DQJ� WHODK� GLEXDW� GDODP� VLVWHP�� 3HQJXMLDQ� GLODNXNDQ� XQWXN� PHPDVWLNDQ�

EDKZD� IXQJVL�IXQJVL� DWDX� ILWXU� WHODK� GDSDW� GLJXQDNDQ�� 3HQJXMLDQ� SDGD� ILWXU�ILWXU�

GDODP�VLVWHP�MXJD�GLODNXNDQ�GHQJDQ�FDUD�PHQJXML�WLDS�LQSXWDQ�\DQJ�GLODNXNDQ�ROHK�

SHQJJXQD�VDPSDL�GHQJDQ�SHQJXMLDQ�GDWD�DSDNDK�VXGDK�VHVXDL�GHQJDQ�\DQJ�DGD�GL�

GDODP�GDWDEDVH�


