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-2<�)HOORZVKLS ,QGRQHVLD�PHUXSDNDQ�SHUVHNXWXDQ�PDKDVLVZD�.ULVWHQ�GDQ�

.DWROLN�\DQJ�DQJJRWDQ\D�WHUGLUL�GDUL��PDKDVLVZD�� PDKDVLVZD�GDUL�EHUEDJDL�NDPSXV�

GL�<RJ\DNDUWD� .RPXQLWDV�LQL�PHPLOLNL�EHEHUDSD�NHJLDWDQ�UXWLQ�\DQJ�PHPEXWXKNDQ�

SHQFDWDWDQ�SUHVHQVL� WHUKDGDS�NHKDGLUDQ�DQJJRWD�GDODP�NHJLDWDQ�WHUVHEXW��6HODPD�

LQL�SURVHV�SHQFDWDWDQ�SUHVHQVL�PDVLK�GLODNXNDQ�VHFDUD�PDQXDO�

6HLULQJ� EHUNHPEDQJQ\D� ]DPDQ�� PHQJDODPL� NHWHUWLQJJDODQ� GDODP� SURVHV�

SHQFDWDWDQ�SDGD�NHJLDWDQ�NHJLDWDQ�GDQ�SHODWLKDQ��GDWD�SDUD�DQJJRWD�\DQJ�PHQJLNXWL�

NHJLDWDQ� GDQ� SHODWLKDQ� PDVLK� GL� FDWDW� GDODP� IRUPDW� H[FHO� VHFDUD� PDQXDO� \DQJ�

PHPEXDW� GDWD� EHUWDPEDK� EDQ\DN� GDQ� NDGDQJNDOD� PHQJDODPL� NHVXOLWDQ� NHWLND�

KHQGDN�PHOLKDW�NHPEDOL�GDWD�NHDNWLIDQ�SDUD�DQJJRWD�NDUHQD��GLLNXWL�GDWD�\DQJ�WHUXV�

EHUWDPEDK�VHWLDS�WDKXQQ\D�

3DGD� SHQHOLWLDQ� LQL� DNDQ� GLKDVLONDQ� VLVWHP� DSOLNDVL� WUDFN UHFRUG EHUEDVLV�

ZHE�� 'LKDUDSNDQ� PHQMDGL� VROXVL� XQWXN� SHUPDVDODKDQ� \DQJ� WHUMDGL� GDUL� VLVWHP�

SHQFDWDWDQ�UHNDP�MHMDN�DQJJRWD�VHUWD�GDSDW�PHPEDQWX�NLQHUMD�VWDI�PHQMDGL�HILVLHQ�

GDODP�SHNHUMDDQ�SHQFDWDWDQ�

.DWD�.XQFL���WUDFN UHFRUG PHPEHU��WUDFNLQJ PHPEHU MR\� MR\�IHOORZVKLS ,QGRQHVLD
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3XML� 6\XNXU� NHSDGD� 7XKDQ�<HVXV� .ULVWXV� DWDV� SHQ\HUWDDQ� GDQ� NDVLK1\D�

NHSDGD� NLWD� VHPXD� GDQ� SHQXOLV�� VHKLQJJD� SHQXOLV� GDSDW� PDPSX� PHQ\HOHVDLNDQ�

SHQXOLVDQ� VNULSVL� GHQJDQ� MXGXO� ³7UDFNLQJ� 0HPEHU� -2<� )HOORZVKLS� ,QGRQHVLD´�

GHQJDQ� EDLN� VHEDJDL V\DUDW� XQWXN� PHQ\HOHVDLDNDQ� 3URJUDP� 6DUMDQD� �6��� SDGD�

3URJUDP�6WXGL�6LVWHP�,QIRUPDVL� )DNXOWDV�7HNQRORJL�,QIRUPDVL� 8QLYHUVLWDV�.ULVWHQ�

'XWD�:DFDQD�

3DGD�SHQXOLVDQ�VNULSVL� LQL� WHQWX�EDQ\DN�SLKDN�\DQJ� WHODK�PHQGXNXQJ�GDQ�

PHPEHULNDQ� PRWLYDVL� VHKLQJJD� SHQXOLV� GDSDW� PHOHZDWL� VHWLDS� SURVHV� GDODP�

SHQ\HOHVDLDQ�SHQXOLVDQ�VNULSVL��2OHK�NDUHQD�LWX�SDGD�NHVHPSDWDQ�LQL�SHQXOLV�LQJLQ�

PHQJXFDSNDQ�WHULPDNDVLK�NHSDGD�

�� %DSD� 6RUJDZL� \DQJ� VHQDQWLDVD� PHPEHULNDQ� NDVLK� GDQ� KLNPDW� NHSDGD�

SHQXOLV�VHODPD�SURVHV�SHQ\HOHVDLDQ�VNULSVL�

�� 3DSD� -RHO� 3HWRQHQJDQ� GDQ� 0DPD� )ULGD� :HQJHQ� \DQJ� VHODOX� VHWLD�

PHQGRDNDQ� SHQXOLV� GDQ� PHPEHULNDQ� GXNXQJDQ� GRD�� PRULO� GDQ� PDWHUL�

NHSDGD� SHQXOLV� 7HULPDNDVLK� WHODK� PHQJHUWL� NHPDPSXDQNX� GDQ� VHODOX�

PHQGRURQJ�DQDNPX� LQL�PHQ\HOHVDLNDQ�DSD�\DQJ� WHODK�GLPXODL��)LQDOO\� ,��

PDGH�LW�3D��0D��

�� .HGXD�NDNDN�SHQXOLV�-XOLDQXV�)UDQNOLHQ�GDQ�0HNR\HODQR�\DQJ�VHODOX�VHWLD�

PHQGRDNDQ�GDQ�PHPEHULNDQ�VHPDQJDW�NHSDGD�SHQXOLV�³.HHS�IROORZ�*RG¶V�

VFHQDULR�EUR�´�

�� ,EX�<HWOL�2VODQ��6�.RP���0�7�VHODNX�GRVHQ�SHPELPELQJ�,�\DQJ�VHQDQWLDVD

PHPEHULNDQ�ELPELQJDQ�GDQ�DUDKDQ�NHSDGD�SHQXOLV� 6HKDW�VHODOX�EX�

�� %DSDN�,U��+DULDQWR��07���00�VHODNX�GRVHQ�SHPELPELQJ�,,�\DQJ�VHQDQWLDVD

PHPEHULNDQ�ELPELQJDQ�GDQ�DUDKDQ�NHSDGD�SHQXOLV� 6HKDW�VHODOX�SDN�

�� 0DV $PUL�'ZL�+XGD\D�\DQJ�WHODK PHPEDQWX�PHQJDMDUL�GDQ PHPEHULNDQ�

PDVXNDQ�VHUWD DUDKDQ�EDJL�SHQXOLV�VHODPD�SHQJHUMDDQ�VNULSVL�

�� 0EDN� 5LDQD� 'ZLMD\DQWL�� \DQJ� PHQGXNXQJ� GDODP� GRD� GDQ� PHPEHULNDQ�

GRURQJDQ�VHUWD PRWLYDVL�NHSDGD�SHQXOLV�VHODPD�PXVLP�SHUJXOXPDQ�VNULSVL�
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�� 7HPDQ�WHPDQ�VHSHUMXDQJDQ�&KULVWZRYHHQ��9HMLQ��-RVKXD��$QWRQL��5DQJJD��

<RVKLDV��%UD\HQ��5REL��1DWD��1DHO��$GKL��5LR��7DWD��$OGR��)DKPL��*DU\��

&KULV\H��,UIDQR��7LPR��1HQD��(Q\H GDQ�ODLQ�ODLQ�\DQJ�VDPD�VDPD�PHPLOLNL�

LPSLDQ� XQWXN� PDVD� GHSDQ� \DQJ� OHELK� EDLN�� 7HWDS� NDOHP� GDQ� VHPDQJDW�

WHPDQ�WHPDQ�

�� 7HPDQ�WHPDQ�FHOOJURXS 'ZL��5LVWD��(GLV��$QJJL��=HUDK��$QJHO��9LYL��-XOLWD��

1DQR��(EHQ��-R\��(ND�GDQ�ODLQ�ODLQ�\DQJ�PHPEHULNDQ�GXNXQJDQ�GRD NHSDGD�

SHQXOLV�

��� -2<� )HOORZVKLS ,QGRQHVLD� \DQJ� WHODK� PHQMDGL� UXPDK� GLSHUDQWDXDQ� GDQ�

PHPEHULNDQ�NHKDQJDWNDQ�NHSDGD�SHQXOLV�

��� 6HPXD� SLKDN� \DQJ� WLGDN� GDSDW� SHQXOLV� VHEXWNDQ� VDWX�SHUVDWX� \DQJ� WHODK�

PHPEDQWX�SHQXOLV�VHFDUD�ODQJVXQJ�PDXSXQ�WLGDN�ODQJVXQJ�

3HQXOLV PHQ\DGDUL� VNULSVL� LQL� WLGDNODK� VHPSXUQD�� DGD� EDQ\D� NHNXUDQJDQ�

GDODP�VNULSVL�LQL�GLNDUHQDNDQ�NHWHUEDWDVDQ�SHQXOLV��2OHK�NDUHQD�LWX�SHQXOLV�WHUEXND�

WHUKDGDS�PDVXNDQ�GDQ�VDUDQ�\DQJ�GDSDW�PHPEDQJXQ�ODSRUDQ�VNULSVL� LQL��'HQJDQ�

GHPLNLDQ�SHQXOLV�GDSDW�PHPEHULNDQ NDU\D�\DQJ�OHELK�EDLN�GLPDVD�GDWDQJ��

<RJ\DNDUWD�����2NWREHU�����
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-2<�)HOORZVKLS ,QGRQHVLD�PHUXSDNDQ�SHUVHNXWXDQ�PDKDVLVZD�.ULVWHQ�GDQ�

.DWROLN�\DQJ�DQJJRWDQ\D�WHUGLUL�GDUL��PDKDVLVZD�� PDKDVLVZD�GDUL�EHUEDJDL�NDPSXV�

GL�<RJ\DNDUWD��3HUVHNXWXDQ�LQL�EHUGLUL�VHMDN����6HSWHPEHU����� GDQ�GLGLULNDQ�ROHK

'U��6RQ�&KDQJ�1DP�\DQJ�PHUXSDNDQ�VHRUDQJ�PLVLRQDULV�GDUL�.RUHD�6HODWDQ�\DQJ�

VHZDNWX�LWX�MXJD�VHEDJDL�GRVHQ�GL�8QLYHUVLWDV�.ULVWHQ�'XWD�:DFDQD��-2<�DGDODK�

VLQJNDWDQ� GDUL� -HVXV ILUVW��2WKHUV VHFRQG DQG <RX WKLUG�� 'DODP� EDKDVD� ,QJJULV�

EHUDUWL�VXNDFLWD��.RPXQLWDV�LQL�PHPEDJL�VHWLDS�DQJJRWD�DQJJRWD�\DQJ�DGD�PHQMDGL�

�� FHOOJURXS DWDX NHORPSRN� VHO�� �� FHOOJURXS WHUGLUL� GDUL� �� ± �� DQJJRWD� DNWLI��

&HOOJURXS GLSLPSLQ� ROHK� VHRUDQJ� OHDGHU \DQJ� WHODK PHQJLNXWL� SHODWLKDQ�

NHSHPLPSLQDQ� �3HODWLKDQ������ .RPXQLWDV� LQL�PHODNVDQDNDQ�NHJLDWDQ� NHEDNWLDQ�

VDWX�NDOL�VHPLQJJX�\DLWX -2<�)HOORZVKLS PHHWLQJ �-)0� SDGD�KDUL�MXPDW GHQJDQ�

WDUJHW� SHVHUWD� DGDODK� DQJJRWD�� 'DODP� NHJLDWDQ� NHEDNWLDQ� LQL� GLSHUOXNDQ� SHUDQ�

FUHDWLYH PLQLVWU\ \DQJ� DGD��&UHDWLYH PLQLVWU\ DGDODK� SHOD\DQDQ� \DQJ� GLODNXNDQ�

XQWXN�PHQGXNXQJ�MDODQQ\D�NHJLDWDQ�-)0��0LQLVWU\ GLEDJL�PHQMDGL���PLQLVWU\ \DLWX�

PXVLN��PXOWLPHGLD�� FKRLU��PDVWHU RI FHUHPRQ\ DWDX�0&�� IHOORZVKLS�� SXEOLVKLQJ��

HTXLSPHQW GDQ� GDQFH�� �� PLQLVWU\ PHPLOLNL� �� OHDGHU \DQJ� EHUWXJDV� VHEDJDL�

NRRUGLQDWRU� SHOD\DQDQ� PLQLVWU\ SDGD� NHJLDWDQ� -)0��0LQLVWU\ PHPLOLNL� �� � ���

DQJJRWD� DNWLI�\DQJ� WHODK� WHUJDEXQJ�GDODP� FHOOJURXS� .HJLWDQ�\DQJ�GLODNVDQDNDQ�

GLKDUDSNDQ�PHPEDQJXQ�NDUDNWHU�VSLULWXDO�DQJJRWD��6HODLQ�LWX��-2<�PHODNVDQDNDQ�

NHJLDWDQ�NHJLDWDQ� \DQJ� EHUWXMXDQ� XQWXN� PHPEDQJXQ� NDUDNWHU� DQJJRWD� \DQJ�

WHUJDEXQJ� GLGDODPQ\D�� 3HQJHPEDQJDQ� NDUDNWHU� GLODNXNDQ� GHQJDQ� GLDGDNDQQ\D�

NHJLDWDQ� SHODWLKDQ��'DODP�SHODWLKDQ�� DQJJRWD� EHEDV�PHPLOLK� SHODWLKDQ� DSD� \DQJ�

DNDQ�GLLNXWL�\DQJ�GLEXND�SDGD�SHULRGH�WHUWHQWX��3HODWLKDQ�SHODWLKDQ�\DQJ�GLDGDNDQ�

PHUXSDNDQ� VDODK� VDWX� WRODN� XNXU� XQWXN� PHQJHWDKXL� VHMDXK� PDQD� DQJJRWD� \DQJ�

WHUJDEXQJ�EHUWXPEXK�VHFDUD�VSLULWXDO�GDQ�EHUNRPLWPHQ�GDODP�NRPXQLWDV�

6HLULQJ� EHUNHPEDQJQ\D� ]DPDQ�� NRPXQLWDV� LQL� PHQJDODPL� NHWHUWLQJJDODQ�

GDODP�SURVHV�SHQFDWDWDQ�SDGD�NHJLDWDQ�NHJLDWDQ�GDQ�SHODWLKDQ��6HODLQ�LWX��SURVHV�
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SHQFDWDWDQ� UHNDP� MHMDN� XQWXN�PHOLKDW�NHDNWLIDQ� DQJJRWD�PDVLK�GLODNXNDQ� VHFDUD�

PDQXDO� GDODP� DUWL� VHODPD� LQL� GDWD� SDUD� DQJJRWD� \DQJ� PHQJLNXWL� NHJLDWDQ� GDQ�

SHODWLKDQ�PDVLK� GL� FDWDW� GDODP� IRUPDW� H[FHO� VHFDUD�PDQXDO� \DQJ�PHPEXDW� GDWD�

PHQMDGL� WLGDN� UDSLK� GDQ� NDGDQJNDOD�PHQJDODPL� NHVXOLWDQ� NHWLND� KHQGDN�PHOLKDW�

NHPEDOL� GDWD� NHDNWLIDQ� SDUD� DQJJRWD� NDUHQD�� GLLNXWL� GDWD� \DQJ� WHUXV� EHUWDPEDK�

VHWLDS� WDKXQQ\D��6HODPD� LQL�SDUD�VWDI�\DQJ�EHNHUMD�KDQ\D�PHOLKDW�GDQ�PHQJLNXWL�

UHNDP�MHMDN�EHEHUDSD�DQJJRWD�VDMD�GLNDUHQDNDQ�NHWHUEDWDVDQ�VLVWHP�GDODP�PHQFDWDW�

WUDFN UHFRUG DWDX UHNDP�MHMDN�SDUD�DQJJRWD�

%HUGDVDUNDQ� SHUPDVDODKDQ� GLDWDV� PDND� GLEDQJXQODK� DSOLNDVL� 7UDFNLQJ�

0HPEHU�VHEDJDL�DSOLNDVL�\DQJ�GDSDW�PHPEDQWX�GDQ�PHPSHUPXGDK�SHNHUMDDQ�SDUD�

VWDI� GDODP� SHQFDWDWDQ� WUDFN UHFRUG DWDX UHNDP� MHMDN� DQJJRWD� VHUWD� GDSDW�

PHQLQJDWNDQ�NXDOLWDV�VHEXDK�NRPXQLWDV��'HQJDQ�DGDQ\D�DSOLNDVL�7UDFNLQJ�0HPEHU

SDUD�DQJJRWD�-2<�)HOORZVKLS ,QGRQHVLD�GDSDW�PHOLKDW� LQIRUPDVL�PHQJHQDL� WUDFN

UHFRUG SULEDGL�

��� 5XPXVDQ 0DVDODK

5XPXVDQ�PDVDODK�SDGD�VLVWHP�\DQJ�DNDQ�GLEDQJXQ�DGDODK VHEDJDL�EHULNXW��

D� $SDNDK VLVWHP� WUDFNLQJ PHPEHU \DQJ� DNDQ GLEDQJXQ� PHPIDVLOLWDVL

OHDGHU GDODP�PHODNXNDQ�SUHVHQVL NHDNWLIDQ�DQJJRWD GHQJDQ�EDLN"

E� $SDNDK� VLVWHP� \DQJ� DNDQ� GLEDQJXQ� PDPSX� PHQ\LPSDQ� GDWD� GHQJDQ�

DNXUDW"

F� $SDNDK�VLVWHP�\DQJ�DNDQ�GLEDQJXQ�PDPSX�PHQDPSLONDQ�ODSRUDQ�JUDILN�

SHUNHPEDQJDQ�DQJJRWD"

��� %DWDVDQ�0DVDODK

%HUGDVDUNDQ� UXPXVDQ� PDVDODK� GL� DWDV�� DGDSXQ� EDWDVDQ�EDWDVDQ� PDVDODK�

VHEDJDL�EHULNXW �

D� 'DWD�\DQJ�DNDQ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�GLDPELO�GDUL�KDVLO�

GDWD�NHJLDWDQ�-)0��&HOOJURXS��0LQLVWU\ GDQ�GDWD�SHODWLKDQ�GL�-2<�

)HOORZVKLS ,QGRQHVLD�

E� 6LVWHP� \DQJ� GLEXDW� PHPIDVLOLWDVL� SHQJJXQD� DGPLQ� GDODP�

PHQJRODK��&58'��GDWD�NHJLDWDQ�GDQ�GDWD�SHODWLKDQ�
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F� 6LVWHP� \DQJ� GLEXDW� PHPIDVLOLWDVL� SHQJJXQD� DGPLQ� GDODP�

PHQFDWDW� NHDNWLIDQ� SDUD� DQJJRWD� GDODP� NHJLDWDQ� FHOOJURXS��

PLQLVWU\��-)0��GDQ�SHODWLKDQ�

G� 6LVWHP�\DQJ�GLEXDW�PHPLOLNL�ODSRUDQ�WUDFN UHFRUG PHPEHU�

H� 6LVWHP� \DQJ� GLEXDW� PHPLOLNL� ODSRUDQ� VWDWLVWLN� SHUWXPEXKDQ�

PHPEHU�SHUNHJLDWDQ�SHUWDKXQ��

I� 6LVWHP�\DQJ�GLEXDW�DGDODK�EHUEDVLV�ZHEVLWH�

��� 6SHVLILNDVL 6LVWHP

D� 6SHVLILNDVL�6RIWZDUH <DQJ�'LJXQDNDQ �

�� 3+3�GDQ�+70/�

�� ;$033 YHUVL������

�� 6XEOLPH�7H[W���

�� 'DWDEDVH PHQJJXQDNDQ�0\6TO

�� %URZVHU�&KRUPH

E� 6SHVLILNDVL�+DUGZDUH�<DQJ�'LJXQDNDQ �

�� 3URFHVVRU�,QWHO�,QVLGH�&RUH�L�

�� 5$0���*%�''5��

�� ,QWHUQDO�+''�����*%

�� 0HPRU\�5$0���*%

�� 19,',$�*()25&(����P

�� 0286(

F� 6SHVLILNDVL�3URJUDP <DQJ�GLEDQJXQ �

�� 6LVWHP�PDPSX�PHQFDWDW�NHJLDWDQ�GDQ� SHODWLKDQ�\DQJ�GLLNXWL� SDUD�

DQJJRWD�

�� 6LVWHP�PDPSX�PHQJHOROD�GDWD�XVHU SHQJJXQD�VLVWHP�

�� 6LVWHP�PDPSX�PHQJHOROD�GDWD�PHPEHU�

�� 6LVWHP�PDPSX�PHQJHOROD�GDWD�NHJLDWDQ�FHOOJURXS��PLQLVWU\��

-)0�GDQ�3HODWLKDQ��

�� 6LVWHP�PDPSX�PHQDPSLONDQ�GDWD�JUDILN�SHUNHPEDQJDQ�DQJJRWD�

G� 6SHVLILNDVL�NHFHUGDVDQ�SHQJJXQD

�� 0DPSX�PHQJRSHUDVLNDQ�NRPSXWHU�GDVDU�

H� 6SHVLILNDVL�NHFHUGDVDQ�DSOLNDVL
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�� 0DPSX�0HQJRSHUDVLNDQ�LQWHUQHW�

�� 0DPSX�0HQMDODQNDQ�EURZVHU�*RJJOH�&KURPH�

��� 7XMXDQ�3HQHOLWLDQ

$GDSXQ�WXMXDQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ�VHEDJDL�EHULNXW�

D� 0HUDQFDQJ� VHEXDK� VLVWHP� 7UDFNLQJ� 0HPEHU SDGD� NRPXQLWDV� -2<�

)HOORZVKLS ,QGRQHVLD�EHUEDVLV�ZHEVLWH�

E� 6LVWHP� \DQJ� GLEXDW� LQL� GDSDW� PHPEDQWX� PHPSHUPXGDK� SURVHV�

SHQFDWDWDQ�NHJLDWDQ�GDQ�SHODWLKDQ�\DQJ�GLLNXWL�SDUD�DQJJRWD�

��� 0HWRGRORJL 3HQHOLWLDQ

'DODP�PHODNXNDQ�SHQHOLWLDQ�LQL� WHUGDSDW�EHEHUDSD�ODQJNDK�\DQJ�GLODNXNDQ�

DQWDUD�ODLQ��

D� 6WXGL�3XVWDND

0HODNXNDQ� SHQFDULDQ� VXPEHU� LQIRUPDVL� EDLN� WHUFHWDN� PDXSXQ� GLJLWDO�

WHUNDLW� GHQJDQ� SHQHOLWLDQ� \DQJ� DNDQ� GLJXQDNDQ� � VHEDJDL� � GDVDU� WHRUL�

PDXSXQ�SHUDQFDQJDQ�GDQ�SHPEXDWDQ�VLVWHP�

E� .RQVXOWDVL

.RQVXOWDVL� GLODNXNDQ GHQJDQ� GRVHQ� SHPELPELQJ� DGDODK� VDODK� VDWX�

EHQWXN� GDODP� PHPEDJLNDQ� LQIRUPDVL� GDQ EHUWXNDU ILNLUDQ� XQWXN�

PHQGDSDWNDQ� LQIRUPDVL� OHELK� DWDX� DUDKDQ� PHQJHQDL� SHQJHUMDDQ�

SHQHOLWLDQ� LQL� VHKLQJJD� GDODP� SHQJHUMDDQ� GDSDW� PHQJKLQGDUL� GDUL�

NHPXQJNLQDQ�PDVDODK�PDVDODK�\DQJ�WLGDN�GLLQJLQNDQ�

F� 3HQJXPSXODQ�GDWD

�� 'DWD�NHJLDWDQ�GDQ�SHODWLKDQ�GL�DPELO�GDUL�GDWD�NHJLDWDQ�GDQ�SHODWLKDQ�

\DQJ� WHODK�EHUODQJVXQJ�GL�NRPXQLWDV EHUXSD�SHUWHPXDQ�FHOOJURXS��

SHUWHPXDQ�PLQLVWU\��SHUWHPXDQ�NHEDNWLDQ��-)0��GDQ�GDWD�SHODWLKDQ�

SHODWLKDQ�

�� 'DWD�$GPLQ�DGDODK�EHUXSD�LG� XVHUQDPH GDQ�SDVVZRUG�

�� 'DWD�0HPEHU� DGDODK� DQJJRWD� \DQJ� WHODK� WHUJDEXQJ� EHUXSD� QDPD�

OHQJNDS��XVHUQDPH SDVVZRUG��FHOOJRXUS��PLQLVWU\��NDPSXV��MXUXVDQ�

GDQ�DQJNDWDQ���MHQLV�NHODPLQ��WHPSDW�ODKLU��WDQJJDO�ODKLU��QR�KS�
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G� 3HUDQFDQJDQ�VLVWHP

3HUDQFDQJDQ� 6LVWHP� GLODNXNDQ� GHQJDQ� EHUEDJDL� WDKDSDQ� DJDU� GDODP�

SHQHUDSDQ� VLVWHP� WHUKLQGDU� GDUL� PDVDODK�PDVDODK� \DQJ� NHPXQJNLQDQ�

WHUMDGL�

H� ,PSHOHQWDVL�VLVWHP

,PSOHPHQWDVL�6LVWHP�GLODNXNDQ�NHWLND�SHUDQFDQJDQ�VLVWHP�WHODK�EDLN�GDQ�

GLVHWXMXL�ROHK�GRVHQ�SHPELPELQJ�

I� 3HQJXMLDQ�VLVWHP

7DKDSDQ� LQL� GLODNXNDQ� VHWHODK� SHUDQFDQJDQ� VHOHVDL� GLODNXNDQ� GDQ�

VHODQMXWQ\D�DNDQ�GLLPSOHPHQWDVLNDQ�SDGD�EDKDVD�SHPURJUDPDQ��6HWHODK�

GLLPSOHPHQWDVLNDQ� PDND� GLODNXNDQ� SHQJXMLDQ� WHUKDGDS� VLVWHP� GDQ�

GLOLKDW� NHNXUDQJDQ�NHNXUDQJDQ� SDGD� � DSOLNDVL� XQWXN� SHQJHPEDQJDQ�

VLVWHP�VHODQMXWQ\D�

J� 3HQ\HOHVDLDQ�ODSRUDQ

3HQHOLWLDQ� LQL� GLDUVLSNDQ� GDODP� VHEXDK� ODSRUDQ� EXNWL� WHUWXOLV� GDUL�

SHQHOLWLDQ�\DQJ�GLODNXNDQ�

��� 6LVWHPDWLND�3HQXOLVDQ

6LVWHPDWLND�SHQXOLVDQ�GDODP�SHQHOLWLDQ�LQL�GLVDMLNDQ�WHUEDJL�GDODP�OLPD�EDE�

\DQJ� EHUWXMXDQ� PHPXGDKNDQ� SHPDKDPDQ� GDODP� SHQXOLVDQ�� 6HFDWD� VLQJNDW�

GLXUDLNDQ�VHEDJDL�EHULNXW��

%DE �� PHQMDEDUNDQ KDO�KDO� PHQGDVDU� SHQXOLV� GDODP� PHPEXDW� VLVWHP�

LQIRUPDVL�WUDFN UHFRUG PHPEHU�-2<�)HOORZVKLS ,QGRQHVLD EHUEDVLV�ZHEVLWH�DQWDUD�

ODLQ� � ODWDU� EHODNDQJ�� UXPXVDQ� PDVDODK�� EDWDVDQ� PDVDODK�� VSHVLILNDVL�� WXMXDQ�

SHQHOLWLDQ��PHWRGRORJL�SHQHOLWLDQ GDQ�VLVWHPDWLND�SHQXOLVDQ�

%DE � PHMDEDUNDQ�WHRUL�WHRUL�GDVDU�WHQWDQJ�WRSLN�\DQJ�DNDQ�GLDQJNDW�GHQJDQ�

WXMXDQ�XQWXN�PHQGXNXQJ�VLVWHP�LQIRUPDVL�\DQJ�GLEDQJXQ�

%DE � PHQMDEDUNDQ�SHQMHODVDQ��WHQWDQJ�NHUDQJND�NHUMD��GHNVULSVL�DOXU�NHUMD

GDQ�JDPEDUDQ� XPXP�SURVHV VLVWHP�GDUL SHQHOLWLDQ PHOLSXWL�XVH FDVH��6HTXHQFH��

GLDJUDP DFWLYLW\ GDQ�PRFNXS GHVDLQ�VLVWHP�

©UKDW



�

%DE� � PHQMDEDUNDQ� PHQJHQDL� KDVLO� SURVHV� RXWSXW GDUL� VLVWHP ZHE \DQJ�

GLEDQJXQ�

%DE � PHUXSDNDQ�SHQXWXS�GDQ�NHVLPSXODQ�GDUL�VHOXUXKDQ�SHQHOLWLDQ�VNULSVL�

GDQ�PHPXDW�VDUDQ�VDUDQ�WHQWDQJ�KDO�\DQJ�EHOXP�WHUWXOLV�GDODP�SHPEDKDVDQ \DQJ�

GDSDW�GLJXQDNDQ�XQWXN�SHQHOLWLDQ�ODQMXWDQ�GL�PDVD�PHQGDWDQJ
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3(18783

��� .HVLPSXODQ

%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�GDQ�SHQJXMLDQ�VLVWHP�\DQJ�GLEDQJXQ�SHQXOLV�

GDSDW�GLDPELO�EHEHUDSD�KDO�\DQJ�PHQMDGL�NHVLPSXODQ��VHEDJDL�EHULNXW�

D� 6LVWHP� \DQJ� GLEDQJXQ� PHPIDVLOLWDVL� OHDGHU� FHOOJURXS� GDQ� OHDGHU�

PLQLVWU\ XQWXN�PHODNXNDQ� SUHVHQVL� SDGD� VHWLDS� SHUWHPXDQ� VHKLQJJD

PHPEDQWX SHNHUMDDQ VWDI� GDODP� PHUHNDP� DNWLILWDV� DQJJRWD� GHQJDQ�

SUHVHQVL�\DQJ�OHELK�WHULQWHJUDVL�

E� 6LVWHP� \DQJ� GLEDQJXQ� GDSDW� PHQ\LPSDQ� GDWD� DQJJRWD�� FHOOJURXS��

PLQLVWU\�� -)0�� SHODWLKDQ� GHQJDQ� EDLN� VHUWD PDPSX PHQ\LPSDQ� GDWD�

DNWLILWDV�DQJJRWD GHQJDQ�DNXUDW�PHODOXL�SUHVHQVL�\DQJ�WHULQWHJUDVL�

F� 6LVWHP PHQDPSLONDQ� JUDILN� ODSRUDQ SHUNHPEDQJDQ� DQJJRWD� GDODP�

NHJLDWDQ�FHOOJURXS��PLQLVWU\��-)0��SHODWLKDQ GHQJDQ�EDLN�

G� $QJJRWD�GDSDW�PHOLKDW�NHDNWLIDQQ\D�NDSDQ�VDMD�

��� 6DUDQ

7HQWX� GDODP� SHUDQFDQJDQ� GDQ� LPSOHPHQWDVL� VLVWHP� PHPLOLNL� EHEHUDSD�

KDPEDWDQ� GDQ� NHQGDOD� VHKLQJJD� PHPEXDW� VLVWHP� \DQJ� GLEDQJXQ� PHPLOLNL�

NHNXUDQJDQ� $GDSXQ� VDUDQ� GDQ� PDVXNDQ� XQWXN� SHQJHPEDQJDQ� VLVWHP� LQL�

GLNHPXGLDQ�KDUL�VHKLQJJD�VLVWHP�GDSDW�EHURSHUDVL�OHELK�EDLN�ODJL��%HULNXW�DGDODK�

VDUDQ�GDQ�PDVXNDQ�VHEDJDL�EHULNXW�

D� 6LVWHP�GDSDW�PHODNXNDQ�XSGDWH�WHUKDGDS�DQJJRWD�\DQJ�VXGDK�PHQMDGL�

DOXPQL�

E� 6LVWHP�GDSDW�PHODNXNDQ�ILOWHU�WHUKDGDS�DQJJRWD�\DQJ�DNWLI�GDQ�DQJJRWD�

\DQJ�WLGDN�DNWLI�

F� *UDILN�SHUWXPEXKDQ�PHPEHU�GLEXDW�OHELK�PHQDULN�ODJL�GDQ�GDWD�\DQJ�

GLVDMLNDQ�OHELK�YDULDWLYH PHQXUXW�NHEXWXKDQ�VWDI�

G� $QJJRWD�PHODNXNDQ�UHJLVWUDVL�SHODWLKDQ�

H� 6LVWHP� GDSDW� PHQJXQJJDK� VHUWLILNDW� SHODWLKDQ� GDQ� DQJJRWD� GDSDW�

PHQJXQGXK�VHUWLILNDW�SHODWLKDQ�
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.DGLU��$����������3HQJHUWLDQ�6LVWHP�,QIRUPDVL��'DODP�$��.DGLU��3HQJHQDODQ�6LVWHP�

,QIRUPDVL�(GLVL�5HYLVL �KDO������<RJ\DNDUWD��$1',�<RJ\DNDUWD�

.KDLUXOODK�� '�� �������� 3HQJXNXUDQ� .XDOLWDV� 6LVWHP� ,QIRUPDVL� ,QYHQWDULV� $VHW�

8QLYHUVLWDV�0XKDPPDGL\DK�%HQJNXOX�0HQJJXQDNDQ�0RWRGH�0&&$//��

-XUQDO�,QIRUPDVL�,QWHUDNWLI����

1DVXWLRQ�� /�� 0�� �������� 6WDWLVWLN� 'HVNULSWLI� /HQL� 0DVQLGDU� 1DVXWLRQ�� -XUQDO�
+LNPDK�����������±���

1XUPDODVDUL��'���7UL�:DK\XQL��5���	�3DODSD��<����������,QIRUPDWLRQDO�'DVKERDUG�
XQWXN�0RQLWRULQJ�6LVWHP�'UDLQDVH�VHFDUD�5HDO�7LPH��-XUQDO�1DVLRQDO�7HNQLN�
(OHNWUR� 'DQ� 7HNQRORJL� ,QIRUPDVL� �-17(7,��� ������
KWWSV���GRL�RUJ����������MQWHWL�Y�L�����

6WXGL��3���,QIRUPDVL��6���,OPX��)���6DLQV��.���7HNQRORJL��'���	�3XUD��8��'����������
-(-$.�'26(1�%(5%$6,6�:(%�3$'$��-XUQDO�6LVWHP�,QIRUPDVL��������±
����
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