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3HQHOLWLDQ�LQL�PHPEDKDV�SURVHV�SHPEXDWDQ�GRNXPHQ�SHQJLULPDQ�EDUDQJ�PHODOXL�MDOXU�ODXW�DWDXSXQ�MDOXU�XGDUD�\DQJ�ELDVD�

GLQDPDNDQ�GHQJDQ�ELOO�RI��ODGLQJ��'RNXPHQ�LQL�\DQJ�VHULQJ�WHUMDGL�KDPEDWDQ�EDJL�SHQJLULP�EDUDQJ�PDXSXQ��SHQJDQWDU�EDUDQJ�
GLNDUHQDNDQ�GRNXPHQ�WHUVHEXW�VHULQJ�PDVLK�PDQXDO�\DQJ�KDQ\D�GLNHWLN�GL�FRPSXWHU�VHKLQJJD�WHUMDGL�NHUXVDNDQ�PDXSXQ�

KLODQJ� GDUL� GRNXPHQ� WHUVHEXW�PDND� SLKDN� SHQJLULP�PDXSXQ� SHQHULPD� WLGDN�PHPLOLNL� FRS\� GRNXPHQ� WHUVHEXW��8QWXN�

PHQ\HOHVDLNDQ�SHUPDVDODKDQ�WHUVHEXW�PDND�GLEDQJXQODK�VXDWX�VLVWHP�GRNXPHQ�ELOO�RI�ODGLQJ�EHUEDVLV�ZHE�GHQJDQ�WXMXDQ�

PHPSHUPXGDK� SHQJLULPDQ� EDUDQJ� NH� VXDWX� WXMXDQ� GHQJDQ� EHUEDVLV� ZHE� VHKLQJJD� SHQJLULP� PDXSXQ� SHQHULPD� GDSDW�

PHPEXND�ZHE�WHUVHEXW�GDQ�PHQFHWDN�NHPEDOL�DSDELOD�GLEXWXKNDQ��0HWRGH�\DQJ�GLEDQJXQ�XQWXN�PHUDQFDQJ�VLVWHP�LQL�

PHQJJXQDNDQ�PHWRGH� VSLUDO� GHQJDQ��� �HQDP�� WDKDS� GDQ�KDVLO� GDUL� SHPEDKDVDQ� WHUVHEXW� DGDODK� DSOLNDVL� LQL GL�
EDQJXQ�XQWXN����GXD��XVHU�\DLWX�NOLHQ�PDXSXQ�SHJDZDL��'DODP�DSOLNDVL� LQL�PHQX�\DQJ�GLEDQJXQ�DGDODK� ORJLQ��

ERRNLQJ�VDLOLQJ�VFKHGXOH��SURVHV�ERRNLQJ��GDQ�ELOO�RI�ODGLQJ�

.DWD�NXQFL���GRNXPHQ�SHQJLULPDQ�EDUDQJ� SHQJLULP�EDUDQJ��SHQJDQWDU�EDUDQJ��VLVWHP�GRNXPHQ�ELOO�RI�ODGLQJ

EHUEDVLV�ZHE� PHWRGH�VSLUDO�
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%LOO� RI� /DGLQJ� �%�/�� PHUXSDNDQ� VHEXDK�

GRNXPHQ� GDODP� EHQWXN� WDQGD� WHULPD� EDUDQJ� \DQJ�

WHODK�GLPXDW�GL�GDODP�NDSDO�ODXW�\DQJ�PHQMDGL�WDQGD�

EXNWL� NHSHPLOLNDQ� EDUDQJ�� %LDVDQ\D� GDSDW� SXOD� GL�

MDGLNDQ� EXNWL� DGDQ\D� NRQWUDN� DWDX� SHUMDQMLDQ�

SHQJDQJNXWDQ�EDUDQJ�PHODOXL� ODXW��%LOO� RI�/HDGLQJ�
GDSDW�GLNDWDNDQ�VHEDJDL�GRNXPHQ�SHQJDSDODQ�\DQJ�

SDOLQJ�SHQWLQJ�NDUHQD�PHPSXQ\DL�VLIDW�MDPLQDQ�DWDX�

SHQJDPDQDQ�

.HSHPLOLNDQ�EDUDQJ�KDUXVODK�PHPLOLNL�EXNWL�

WDQGD� SHQHULPDDQ� EDUDQJ�� GLPDQD� EDUDQJ�EDUDQJ�

\DQJ�GLWHULPD�ROHK�SHQJDQJNXW��FDUULHU��GDUL�VKLSSHU�

�SHQJLULP� EDUDQJ� DWDX� HNVSRUWLU�� NH� VXDWX� WHPSDW�

WXMXDQ�GDQ�VHODQMXWQ\D�PHQ\HUDKNDQ�EDUDQJ�EDUDQJ�

WHUVHEXW� NHSDGD� SLKDN� SHQHULPD� �FRQVLJQHH� DWDX�

LPSRUWLU��

0HNDQLVPH� SHQJLULPNDQ� GRNXPHQ� \DQJ� GL�

ODNXNDQ�ROHK�HNVSRU�GHQJDQ�PHQJLULP�GRNXPHQ�GDQ�

PHQDJLK� VHQGLUL� ODQJVXQJ� NHSDGD� LPSRUWLU�� GDODP�

NRQGLVL� QRUPDO�� LPSRUWLU� VHWHODK� PHQHULPD�

GRNXPHQ DNDQ� VHJHUD�PHPED\DU� NHSDGD� HNVSRUWLU��

VHKLQJJD�HNVSRUWLU�WLGDN GLUXJLNDQ��$NDQ�WHWDSL�\DQJ�

VHULQJ� WHUMDGL� GDODP� SUDNWHNQ\D���LPSRUWLU� VHWHODK�

PHQHULPD� GRNXPHQ� DNDQ� ODQJVXQJ� PHQJDPELO�

EDUDQJ GXOX� GDQ� EHEHUDSD� KDUL� �� EXODQ� NHPXGLDQ�

EDUX�DNDQ�PHPED\DU NHSDGD�HNVSRUWLU��'DODP�KDO�LQL�

MHODV� EDKZD� HNVSRUWLU� GLUXJLNDQ�� GDQ VXOLW� EDJL�

HNVSRUWLU� XQWXN� PHODNXNDQ� SHQJXVXWDQ�� VHKLQJJD�

XQWXN� PHPSHUPXGDK� SURVHV� SHQJLULPDQ� WHUVHEXW�

PDND� GL� EXWXKNDQ� VXDWX� PHGLD� SHQGXNXQJ� DJDU�

SURVHV�GRNXPHQ�WLGDN�WHUODPEDW�GDQ�ODPEDW��PHGLD�

WHUVHEXW� DGDODK� 6,67(0� '2&80(17� %,//� 2)�

/$',1*� %(5%$6,6� :(%� GHQJDQ� WXMXDQ� XQWXN�

PHPXGDKNDQ�SHPEXDWDDQ�GRNXPHQ�ELOOLQJ�RI�ODGLQJ�

NOLHQ��VHKLQJJD�GDSDW�PHQLQJNDW�NLQHUMD�SHUXVDKDDQ��

3HUPDVDODKDQ�\DQJ�GLEDKDV�GDODP�SHQXOLVDQ�

LQL� DGDODK� FDUD� PHUDQFDQJ� VLVWHP� \DQJ� GDSDW�

PHPSHUPXGDK� NOLHQ� GDODP�SHQJDPELODQ�GRNXPHQ�

ELOOLQJ� RI� ODGLQJ� \DQJ� WHODK� GLWHUELWNDQ� ROHK�

SHUXVDKDDQ�

�� 0(72'2/2*,�3(1(/,7,$1

-DODQQ\D� SHQHOLWLDQ� GLPXODL� GDUL� WDKDS�

LGHQWLILNDVL�PDVDODK�GDQ� VWXGL� OLWHUDWXU�� LGHQWLILNDVL�

NHEXWXKDQ� VLVWHP�� SHQJHPEDQJDQ� VLVWHP��

LPSOHPHQWDVL� GDQ� SHQJXMLDQ� VLVWHP�� 7DKDSDQ�

SHQHOLWLDQ� GLSHUOLKDWNDQ� SDGD� *DPEDU� ���� \DLWX�

PRGHO�63,5$/�

*DPEDU�����PRGHO�63,5$/

7DKDS�WDKDS� PRGHO� LQL DGDODK� ��� WDKDS�

/LDVRQ�SDGD� WDKDS� LQL� GLEDQJXQ� NRPXQLNDVL� \DQJ�



EDLN� GHQJDQ� FDORQ� SHQJJXQD�SHPDNDL�� ��� WDKDS�

3ODQQLQJ� �SHUHQFDQDDQ��SDGD� WDKDS� LQL� GLWHQWXNDQ�

VXPEHU�VXPEHU LQIRUPDVL�� EDWDV� ZDNWX� GDQ�

LQIRUPDVL�LQIRUPDVL� \DQJ� GDSDW� PHQMHODVNDQ�

SUR\HN�� ��� WDKDS� $QDOLVLV� 5HVLNR�PHQGHILQLVLNDQ�

UHVLNR�� PHQHQWXNDQ� DSD� VDMD� \DQJ� PHQMDGL� UHVLNR�

EDLN�WHNQLV�PDXSXQ�PDQDMHPHQ�����WDKDS�5HND\DVD�

�HQJLQHHULQJ��SHPEXDWDQ� SURWRW\SH�� ��� WDKDS�

.RQVWUXNVL� GDQ� 3HOHSDVDQ� �UHOHDVH��SDGD� WDKDS� LQL�

GLODNXNDQ� SHPEDQJXQDQ� SHUDQJNDW� OXQDN� \DQJ�

GLPDNVXG�� GLXML�� GLLQVWDO� GDQ� GLEHULNDQ� VRNRQJDQ�

VRNRQJDQ� WDPEDKDQ� XQWXN� NHEHUKDVLODQ� SUR\HN�� ���

WDKDS� (YDOXDVL�3HODQJJDQ�SHPDNDL�SHQJJXQD�

ELDVDQ\D� PHPEHULNDQ� PDVXNDQ� EHUGDVDUNDQ� KDVLO�

\DQJ� GLGDSDW� GDUL� WDKDS� HQJLQHHULQJ� GDQ� LQVWDODVL��

0HWRGH�SHQJHPEDQJDQ�VLVWHP�PHQJJXQDNDQ�80/�

�8QLILHOG�0RGHOOLQJ�/DQJXDJH��

�� /$1'$6$1�7(25,�

$SOLNDVL�%HUEDVLV�:HE

$SOLNDVL� EHUEDVLV� ZHE� DGDODK� DSOLNDVL� \DQJ�

GLMDODQNDQ� PHODOXL� EURZVHU�� $SOLNDVL� VHSHUWL� LQL�

SHUWDPD�NDOL�GLEDQJXQ�KDQ\D�GHQJDQ�PHQJJXQDNDQ�

EDKDVD� \DQJ� GLVHEXW� GHQJDQ� +70/� �+\SHU7H[W�

0DUNXS� /DQJXDJH�� GDQ� SURWRNRO� \DQJ� GLJXQDNDQ�

GLQDPDNDQ� +773� �+\SHU7H[W� 7UDQVIHU� 3URWRNRO���

1DPXQ�� WHQWX� VDMD� KDO� VHSHUWL� LQL� PHPLOLNL�

NHOHPDKDQ��6HPXD�SHUXEDKDQ�KDUXV�GLODNXNDQ�SDGD�

OHYHO� DSOLNDVL�� 3DGD� SHUNHPEDQJDQ� EHULNXWQ\D��

VHMXPODK� VNULS� GDQ� REMHN� GLNHPEDQJNDQ� XQWXN�

PHPSHUOXDV� NHPDPSXDQ� +70/�� 3DGD� VDDW� LQL��

EDQ\DN�VNULS�VHSHUWL�LWX�DQWDUD�ODLQ�\DLWX�3+3��$63��

$63�1(7� VHGDQJNDQ� FRQWRK� \DQJ EHUXSD� REMHN�

DQWDUD�ODLQ�DGDODK�DSSOHW��-DYD��

3HQJHPEDQJDQ� NHPDPSXDQ� +70/�� \DNQL�

GHQJDQ� PHQJJXQDNDQ� SHUDQJNDW� OXQDN� WDPEDKDQ��

SHUXEDKDQ� LQIRUPDVL� GDODP� KDODPDQ�KDODPDQ� ZHE�

GDSDW� GLWDQJDQL� PHODOXL� SHUXEDKDQ� GDWD� EXNDQ�

PHODOXL�SURJUDP��6HEDJDL�LPSOHPHQWDVLQ\D��DSOLNDVL�

ZHE�GDSDW�GLNRQHNVLNDQ�NH�GDWDEDVH�

:HEVLWH� ELDVDQ\D� WHUDQJNXP� GDODP� VHEXDK�

GRPDLQ� DWDX� VXEGRPDLQ�\DQJ� WHPSDWQ\D�EHUDGD�GL�

GDODP�:RUOG�:LGH�:HE��ZZZ��GL�LQWHUQHW��6HEXDK�

:HE� 3DJH� DGDODK� GRNXPHQ� \DQJ� GLWXOLV� GDODP�

IRUPDW� +70/� \DQJ� KDPSLU� VHODOX� ELVD� GLDNVHV�

PHODOXL� +773�� \DLWX� SURWRFRO� \DQJ� ELVD�

PHQ\DPSDLNDQ�LQIRUPDVL�GDUL�VHUYHU�ZHEVLWH�XQWXN�

GLWDPSLONDQ� NHSDGD� SDUD� SHPDNDL� PHODOXL� ZHE�

EURZVHU�� 6HPXD� SXEOLNDVL� GDUL� ZHEVLWHZHEVLWH�

WHUVHEXW� GDSDW� PHPEHQWXN� VHEXDK� MDULQJDQ�

LQIRUPDVL�\DQJ�VDQJW�EHVDU�

%LOO�RI�/DGLQJ

%LOO� RI� /DGLQJ� DGDODK� GRNXPHQ� SHUMDODQDQ�

EDUDQJ� PHODOXL� ODXW�GRNXPHQ� SHQJDSDODQ� \DQJ�

PHQ\DWDNDQ� EXNWL� SHQHULPDDQ� EDUDQJ� EXNWL�

NHSHPLOLNDQ� EDUDQJ� GDQ� EXNWL� DGDQ\D�

NRQWUDN�SHUMDQMLDQ� SHQJDQJNXWDQ� GL� GDODP� NDSDO�

ODXW�� 6HODLQ� LWX� VHEDJDL� WDQGD� EXNWL� NHSHPLOLNDQ�

EDUDQJ� GDQ� EXNWL� DGDQ\D� NRQWUDN� DWDX� SHUMDQMLDQ�

SHQJDQJNXWDQ�EDUDQJ�PHODOXL�ODXW�

3HQJJXQDDQ�%�/�VHEDJDL�EDJLDQ�GDUL�GRNXPHQ�

\DQJ�GLEXWXKNDQ�GDODP�SHUGDJDQJDQ�HNVSRU� LPSRU�

PHOLEDWNDQ�EHUEDJDL�SLKDN�\DLWX�VKLSSHU�\DLWX�SLKDN�

\DQJ�EHUWLQGDN�VHEDJDL EHQHILFLDU\��FRQVLJQHH�\DLWX�

SLKDN� \DQJ� GLEHULWDKXNDQ� WHQWDQJ� WLEDQ\D� EDUDQJ�

EDUDQJ�� 1RWLI\� SDUW\� \DLWX� SLKDN� \DQJ� GLWHWDSNDQ�

GDODP�/�&��&DUULHU� \DLWX� SLKDN�SHQJDQJNXWDQ� DWDX�

SHUXVDKDDQ�SHOD\DUDQ�

)XQJVL� %�/� \DLWX� ��� %XNWL� WDQGD� SHQHULPDDQ�

EDUDQJ�� \DLWX� EDUDQJ�EDUDQJ� \DQJ� GLWHULPD� ROHK�

SHQJDQJNXW� �FDUULHU��GDUL�VKLSSHU� �SHQJLULP�EDUDQJ�

DWDX� HNVSRUWLU�� NH� VXDWX� WHPSDW� WXMXDQ� GDQ�

VHODQMXWQ\D� PHQ\HUDKNDQ� EDUDQJ�EDUDQJ� WHUVHEXW�

NHSDGD�SLKDN�SHQHULPD��FRQVLJQHH�DWDX�LPSRUWLU������

%XNWL� SHPLOLNDQ� DWDV� EDUDQJ� �GRFXPHQW� RI� WLWOH�� ��

\DQJ�PHQ\DWDNDQ�EDKZD�RUDQJ�\DQJ�PHPHJDQJ�%�/�

PHUXSDNDQ� SHPLOLN� GDUL� EDUDQJ�EDUDQJ� \DQJ�

WHUFDQWXP� SDGD� %�/��� ��� %XNWL� SHUMDQMLDQ�

SHQJDQJNXWDQ�GDQ�SHQ\HUDKDQ�EDUDQJ�DQWDUD�SLKDN�

SHQJDQJNXW�GHQJDQ�SHQJLULPDQ�

�� +$6,/�'$1�3(0%$+$6$1

6LVWHP�<DQJ�%HUMDODQ

$QDOLVLV� \DQJ� GLODNXNDQ� SHQXOLV� GDODP�

SHQHOLWLDQ� LQL� EHUGDVDUNDQ� ZDZDQFDUD� ODQJVXQJ�

NHSDGD�SHWXJDV�DGPLQ�GDQ�SHODQJJDQ�VHUWD�SLKDN�ODLQ�

\DQJ� WHUOLEDW�SDGD�SURVHV�ERRNLQJ� VDLOLQJ� VFKHGXOH�

VDPSDL� GHQJDQ� SHQHUELWDQ� ELOO� RI� ODGLQJ�� 6HWHODK�

GLDQDOLVLV��DOXU�NHUMD�SDGD�SHUXVDKDDQ�WHUVHEXW�DGDODK�

VHEDJDL� EHULNXW� 8QWXN� PHODNXNDQ� ERRNLQJ� VDLOLQJ�
VFKHGXOH� PDVLK� GLODNXNDQ� GHQJDQ� FDUD�

NRQYHQVLRQDO�� VHSHUWL� NOLHQ� PHQJLULP� HPDLO� GDQ�

PHQHOHSRQ�FXVWRPHU�VHUYLFH

3URVHV� SHQHUELWDQ� ELOO� RI� ODGLQJ� GLPXODL� GDUL�

VWDII�GRFXPHQW�PHQFDWDW�GDWD�ERRNLQJ�NOLHQ�NHGDODP�

IRUP� ELOO� RI� ODGLQJ� \DQJ� GLWDQGD� WDQJDQL� ROHK�

PDQDJHU� GRFXPHQW�� VHODQMXWQ\D� GRFXPHQW� ELOO� RI�

ODGLQJ� GLNLULP� NH� NOLHQ�'DODP� SHPEXDWDQ� ODSRUDQ�

SHWXJDV�DGPLQ�KDUXV�PHUHNDS�VHFDUD�PDQXDO��\DLWX�

GHQJDQ� PHQJHFHN� GDWD� SDGD� EXNX� ODSRUDQ� VHFDUD�

VDWX�± SHUVDWX��

,GHQWLILNDVL�0DVDODK

3DGD� GHVNULSVL� DQDOLVLV� GLDWDV� GLWHPXNDQ�

PDVDODK�\DQJ�PHQGDVDU�� \DLWX� WLGDN�DGDQ\D� VLVWHP�

LQIRUPDVL� SHQHUELWDQ� ELOO� RI� ODGLQJ� \DQJ�

WHUNRPSXWHULVDVL�� %HEHUDSD� PDVDODK� ODLQ� \DQJ

GLWHPXNDQ� GLDQWDUDQ\D� ��� .XUDQJQ\D� NHHIHNWLIDQ�

SDGD�PDVLQJ�± PDVLQJ�SHWXJDV�GDODP�PHQMDODQNDQ�

SHUDQQ\D� PDVLQJ� ± PDVLQJ�� ��� 6HULQJ� WHUMDGL�

NHWHUODPEDWDQ� GDODP� SHQHUELWDQ� ELOO� RI� ODGLQJ�

VHKLQJJD�VLVWHP�LQIRUPDVL�SHQHUELWDQ�ELOO�RI� ODGLQJ�

GDSDW� EHUMDODQ� GHQJDQ� ODQFDU� WDQSD� WLPEXO� VXDWX�

SHUPDVDODKDQ� PDND� SHUOX� DGDQ\D� SHUEDLNDQ� GDQ�

SHQJHPEDQJDQ�VLVWHP��GDUL�\DQJ�PHQJJXQDNDQ�FDUD�

PDQXDO� NH� VLVWHP� \DQJ� WHUNRPSXWHULVDVL� VHKLQJJD�



WHUFLSWD�VXDWX�VLVWHP�EDUX�\DQJ�OHELK�HILVLHQ�GDODP�

SHQJJXQDDQQ\D�

$QDOLVLV�.HEXWXKDQ

%HUGDVDUNDQ�PDVDODK�GLDWDV��PDND�MHODV�VHNDOL�
VLVWHP� LQIRUPDVL� SHQHUELWDQ� ELOO� RI� ODGLQJ� VDQJDW�

GLSHUOXNDQ��JXQD�PHQJKLQGDUL� WHUMDGLQ\D�NHVDODKDQ�

GDODP�SURVHV�SHQJLQSXWDQ�GDWD�NHGDODP�VLVWHP

$QDOLVLV�.HEXWXKDQ�)XQJVLRQDO

$QDOLVLV� NHEXWXKDQ� IXQJVLRQDO� PHUXSDNDQ�

OD\DQDQ�\DQJ�KDUXV�GLVHGLDNDQ�ROHK�VLVWHP��\DLWX����

6LVWHP�/RJLQ�PHUXSDNDQ� VHEXDK� VLVWHP�NHDPDQDQ�
SDGD� VLVWHP� DSOLNDVL�� SDGD� VLVWHP� ORJLQ� SHQJJXQD�

GLPLQWD�XQWXN�PHPDVXNNDQ�XVHUQDPH�GDQ�SDVVZRUG��

VHWHODK�SHQJJXQD�EHUKDVLO�PHODNXNDQ�ORJLQ�NHVLVWHP�

DSOLNDVL�� SHQJJXQD� GDSDW� PHQJJXQDNDQ� VLVWHP�

DSOLNDVL� VHVXDL� GHQJDQ� KDN� DNVHV� \DQJ� WHODK�

GLWHWDSNDQ�� ��� 6LVWHP� %RRNLQJ� 6DLOLQJ� 6FKHGXOH�
PHUXSDNDQ� VLVWHP� ERRNLQJ� MDGZDO� SHQJLULPDQ�

EDUDQJ�VHFDUD�RQOLQH�����6LVWHP�3HQHUELWDQ�%LOO�2I�

/DGLQJ� DGDODK� VLVWHP� SHQHUELWDQ� ELOOLQJ� VHFDUD�

RQOLQH�\DQJ�GDSDW�GLDNVHV�ROHK�NOLHQ��

3HUDQFDQJDQ�6LVWHP�\DQJ�'LXVXONDQ

3HUDQFDQJDQ�DSOLNDVL�VLVWHP�LQL�PHQJJXQDNDQ�

PHWRGH� SHUDQFDQJDQ� EHURULHQWDVL� REMHN� GHQJDQ�

PHQJJXQDNDQ�80/� �8QLILHG�0RGHOLQJ�/DQJXDJH��

XQWXN� PHQHQWXNDQ�� YLVXDOLVDVL� NRQVWUXNVL�� GDQ�

PHQGRNXPHQWDVLNDQ�LQIRUPDVL�\DQJ�GLJXQDNDQ�DWDX�

GLKDVLONDQ� GDODP� VXDWX� SURVHV� SHPEXDWDQ� VLVWHP��

%HUGDVDUNDQ� LGHQWLILNDVL� PDVDODK� \DQJ� WHODK�

GLODNXNDQ�GDODP�SHPEXDWDQ�DSOLNDVL�LQL��PDND�GDSDW�

GLOLKDW�DSD�\DQJ�PHQMDGL�PDVXNDQ��LQSXW���NHOXDUDQ�

�RXWSXW��� PHWRGH� \DQJ� GLJXQDNDQ�� GDQ� DQWDUPXND�

VLVWHP� \DQJ� GLEXDW�� VHKLQJJD� VLVWHP� \DQJ� GLEXDW�

VHVXDL� \DQJ� GLKDUDSNDQ��+DVLO� SHUDQFDQJDQ�EHUXSD�

JDPEDUDQ� XPXP� PHQJHQDL� DSOLNDVL� VHFDUD�

NHVHOXUXKDQ� \DQJ� DNDQ� PHQMHODVNDQ� SURVHV�

LPSOHPHQWDVL�GDUL�VLVWHP�

3HUDQFDQJDQ�6LVWHP

3HUDQFDQJDQ� VLVWHP� VHFDUD� XPXP� GLODNXNDQ�

GHQJDQ� PHQJJXQDNDQ� 80/� �8QLILHG� 0RGHOLQJ�

/DQJXDJH��'DODP� PHPEDQJXQ� VLVWHP� DSOLNDVL�

SHPHVDQDQ� SDNHW� OLEXUDQLQL� SHQXOLV� PHQJJXQDNDQ�

HPSDW�MHQLV�GLDJUDP�\DLWX��XVH�FDVH�GLDJUDP��DFWLY\�

GLDJUDP��GDQ�FODVV�GLDJUDP�
8VH�FDVH�GLDJUDP

*DPEDU�����XVH�FDVH�ORJLQ

*DPEDU�����XVH�FDVH�GLDJUDP�ERRNLQJ�VDLOLQJ�

VFKHGXOH

JDPEDU�����XVH�FDVH�SURVHV�ERRNLQJ

*DPEDU�����XVH�FDVH�ELOO�RI�ODGLQJ

$FWLYLW\�GLDJUDP

$FWLYLW\� GLDJUDP� PHQJJDPEDUNDQ� EHUEDJDL�

DOLUDQ�DNWLYLWDV�GDODP�VLVWHP�\DQJ�VHGDQJ�GLUDQFDQJ��

EDJDLPDQD�PDVLQJ�PDVLQJ�DOLUDQ�EHUDZDO��GHFLVLRQ�

\DQJ� PXQJNLQ� WHUMDGL�� GDQ� EDJDLPDQD� PHUHND�

EHUDNKLU�

8VH�&DVH�'LDJUDP�%RRNLQJ

6DLOLQJ�6FKHGXOH

.OLHQ

0DVXN�NH�VLVWHP

DSOLNDVL

0DVXN�NH�KDODPDQ

VDLOLQJ�VFKHGXOH

0HQJLVL�IRUP

VDLOLQJ�VFKHGXOH

NOLHQ�PHQHULDP

NRQILUPDVL�GDUL�37� (TXDWRU

0DULQGR

&XVWRPHU�6HUYLFH

8VH�&DVH�'LDJUDP�/RJLQ

3HQJJXQD

$NVHV�VLVWHP

DSOLNDVL

+DODPDQ�ORJLQ

VLVWHP�DSOLNDVL

0HPDVXNNDQ

XVHUQDPH�GDQ�SDVVZRUG

+DODPDQ�XWDPD

VLVWHP�DSOLNDVL

8VH�&DVH�'LDJUDP�

3HPEXDWDQ %LOO�2I�/DGLQJ

6WDII�'RFXPHQW

'RZQORDG�GDWD

ERRNLQJDQ�NOLHQ

0DVXN�NH�KDODPDQ

ELO�RI�ODGLQJ

0HQJLVL�GDWD�ERRNLQJDQ

NOLHQ�NH�IRUP�ELOO�RI

ODGLQJ

9HULILNDVL�GDWD

ELOO�RI�ODGLQJ

.OLHQ

8SGDWH�ELOO�RI

ODGLQJ

9HULILNDVL�ELOO�RI

ODGLQJ

&HWDN�ELOO�RI

ODGLQJ

0DQDJHU�'RFXPHQW
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*DPEDU�����DFWLYLW\�GLDJUDP�ORJLQ

3DGD�JDPEDU�DFWLYLW\�GLDJUDP�ORJLQ��PDVXN�

NH� VLVWHP� DSOLNDVL��� � GDSDW� GLOLKDW� SHQJJXQD�
PHODNXNDQ� ORJLQ� NH� VLVWHP� DSOLNDVL�� SHQJJXQD�

PHPDVXNNDQ�H�PDLO�GDQ�SDVVZRUG��VHWHODK�LWX�VLVWHP�

DSOLNDVL�PHPYHULILNDVLH�PDLO� GDQ� SDVVZRUG� MLND� H�

PDLOGDQ� SDVVZRUG� WLGDNYDOLG� PDND� VLVWHP� DNDQ�

PHPLQWD� SHQJJXQD� XQWXN�PHPDVXNNDQ� H�PDLO� GDQ�

SDVVZRUG�NHPEDOL��DSDELOD�H�PDLO�GDQ�SDVVZRUGYDOLG�

PDND�SHQJJXDQ�VXNVHV�PDVXN�NH�VLVWHP�DSOLNDVL�GDQ�

VLVWHP� DNDQ� PHQDPSLONDQ� KDODPDQ� XWDPD� VLVWHP�
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6DLOLQJ�6FKHGXOH

3DGD� JDPEDU� DFWLYLW\� GLDJUDP� ERRNLQJ�
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VLVWHP� DSOLNDVL� NHPXGLDQ� VLVWHP� DSOLNDVL�

PHQDPSLONDQ� KDODPDQ� XWDPD�� VHODQMXWQ\D� NOLHQ�

PDVXN�NH�KDODPDQ�VDLOLQJ�VFKHGXOH�NHPXGLDQ�VLVWHP�

DSOLNDVL� PHQDPSLONDQ� KDODPDQ� VDLOLQJ� VFKHGXOH��

VHODQMXWQ\D� NOLHQ� PHQJLVL� IRUP� VDLOLQJ� VFKHGXOH�

NHPXGLDQ� GLYHULILNDVL� ROHK VLVWHP� DSOLNDVL�� MLND�

JDJDO� VLVWHP� DNDQ� NHPEDOL� NH� KDODPDQ� VDLOLQJ�

VFKHGXOH��MLND�VXNVHV�GDWD�ERRNLQJ�VDLOLQJ VFKHGXOH�
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EHUEDVLV�ZHE��7XMXDQ�GDUL�SHQHOLWLDQ�WHUVHEXW�XQWXN�

PHPEDQWX� SLKDN� HNVSRU� GDQ� LPSRU� EDUDQJ� GDODP�

PHQJLULPNDQ�EDUDQJQ\D�PHODOXL� MDOXU� ODXW�PDXSXQ�

MDOXU� XGDUD�� 6HODPD� LQL� SURVHV� SHQJLULPDQ� PDVLK�

WHUKDPEDW� GLNDUHQDNDQ� PDVLK� NRQYHQVLRQDO�
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GDODP� EHQWXN� VHFDULN� NHUWDV� VHGDQJNDQ SHPLOLN�
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