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3ULQVLS�GDQ�6LNOXV�+LGXS�.HDPDQDQ�,QIRUPDVL�

$ML�6XSUL\DQWR�
)DNXOWDV�7HNQRORJL�,QIRUPDVL ±8QLYHUVLWDV�6WLNXEDQN�6HPDUDQJ�

HPDLO�� DMLVXS#JPDLO�FRP�

$EVWUDN� �� %DQ\DN� RUJDQLVDVL� \DQJ�PHPDQIDDWNDQ� SHUDQJNDW� WHNQRORJL� LQIRUPDVL� EHUEDVLV� MDULQJDQ� EDLN�

ORFDO�PDXSXQ�JOREDO� XQWXN�PHQGXNXQJ� WXMXDQ�SHQJHPEDQJDQ� RUJDQLVDVLQ\D��1DPXQ�EDQ\DN� \DQJ� WDQSD�

GLVDGDUL�PHQJLPSOHPHQWDVLNDQ� VLVWHP� MDULQJDQ� FRPSXWHU� WHUVHEXW� WDQSD� GLEDUHQJL� GDQ� GLLPEDQJL� GHQJDQ�

VLVWHP�NHDPDQDQ�\DQJ�PHPDGDL�VHVXDL�GHQJDQ�VWDQGDU�NHDPDQDQ�\DQJ�EHUODNX��+DO�LWX�GLNDUHQDNDQ�NDUHQD�

EDQ\DN� \DQJ� WLGDN� PHQJJXQDNDQ� SULQVLS�SULQVLS� SHQJDPDQDQ� VHVXDL� VWDQGDU�� GDQ� GDODP�

PHQJLPSOHPHQWDVLNDQ�WLGDN�PHODOXL�WDKDS�VLNOXV�KLGXS�NHDPDQDQ�LQIRUPDVL��8QWXN�PHQJDWDVL�NHQGDOD�LWX��

PDND� GDUL� LWX� VHEXDK� RUJDQLVDVL� KDUXV� PHPLOLNL� SDWRNDQ� DWDX� VWDQGDU� EDNX� XQWXN� PHQHUDSNDQ� VLVWHP�

NHDPDQDQ� VHVXDL� GHQJDQ� SULQVLS� VWDQGDU� VHSHUWL� \DQJ� GLNHOXDUNDQ� ROHK� 1,67�� 6HODLQ� LWX� VDQJDW� SHQWLQJ�

VHNDOL� GLSHUOXNDQ� NRPLWPHQ� LPSOHPHQWDVL� NHDPDQDQ�� GHQJDQ� FDUD� PHQHUDSNDQ� VHVXDL� VLNOXV� KLGXS�

NHDPDQDQ�LQIRUPDVL�ROHK�SDUD�XVHU��V\VWHP�HQJLQHHU��VSHVLDOLV�,7��PDQDMHU�SURJUDP�GDQ�SHWXJDV�NHDPDQDQ�

LQIRUPDVL��

.DWD�NXQFL�� NHDPDQDQ��LQIRUPDVL��SULQVLS��GDQ�VLNOXV�KLGXS�

3(1'$+8/8$1�

6LVWHP� .HDPDQDQ� ,QIRUPDVL� DGDODK�

XVDKD� PHOLQGXQJL� VLVWHP� LQIRUPDVL� DJDU�

WHUSHOLKDUD� LQWHJULWDV� �LQWHJUDW\��� NHWHUVHGLDDDQ�
�DYDLODELOLW\��� GDQ� NHUDKDVLDQQ\D� DWDX�

NHSHUFD\DDQ\D� �FRQILGHQWLDOLW\��� ,QIRUPDVL� \DQJ�

EHUQLODL� DGDODK� LQIRUPDVL� \DQJ� GDSDW� GLVDMLNDQ�
WHSDW� SDGD� ZDNWXQ\D�� DNXUDW�� OHQJNDS�� GDQ�

NRQVLVWHQ�� 6HGDQJNDQ� WXMXDQ� NHDPDQDQ�

LQIRUPDVL� DGDODK� PHQJDPDQNDQ� VXPEHU� GD\D�

�UHVRXUFHV�� NRPSXWHU� VHSHUWL� KDUGZDUH��
VRIWZDUH�� MDULQJDQ�NRPXQLNDVL�� GDQ� \DQJ�SDOLQJ�

SHQWLQJ� DGDODK� GRNXPHQ� �GDWD�� LQIRUPDVL���

%HQWXN� SHQJDPDQDQDQ\D� GDSDW� EHUXSD�
PHQFHJDK�� PHQJHQGDOLNDQ�� GDQ� PHPXOLKNDQ�

DWDX� PHQJHPEDOLNDQ� VHEXDK� VXPEHUGD\D� GDUL�

EHUEDJDL� EHQWXN� DQFDPDQ� GDQ� NHMDKDWDQ� \DQJ�
GDSDW�WHUMDGL�SDGD�VHEXDK�VLVWHP�NRPSXWHU��

7XMXDQ� VLVWHP� NHDPDQDQ� LQIRUPDVL� DNDQ�

GDSDW� WHUFDSDL� MLND� GDODP� WDKDSDQ� SHQJDPDQDQ�

PHPHQXKL�SULQVLS�UHND\DVD�NHDPDQDQ�WHNQRORJL�
LQIRUPDVL�� 7XMXDQ� GDUL� SULQVLS�SULQVLS� UHND\DVD�

NHDPDQDQ�WHNQRORJL�LQIRUPDVL��7,��DGDODK�XQWXN�

PHPEHULNDQ� JDPEDUDQ� WHQWDQJ� SULQVLS� V\VWHP��
OHYHO� NHDPDQDQ� \DQJ� DNDQ� PHQMDGL�

SHUWLPEDQJDQ� GDODP� PHUDQFDQJ��

PHQJHPEDQJNDQ�� GDQ� � PHQJRSHUDVLNDQ� SDGD�

VLVWHP� LQIRUPDVL�� 3ULQVLS�SULQVLS� WHUVHEXW� DNDQ�
GLJXQDNDQ�ROHK���

§� 8VHU� NHWLND� PHJHPEDQJNDQ� GDQ�

PHQJHYDOXDVL� NHEXWXKDQ� IXQJVLRQDO�� DWDX�

VLVWHP LQIRUPDVL�RSHUDVL�GDODP�RUJDQLVDVL��

§� 6\VWHP� (QJLQHHUV� GDQ� $UVLWHN� \DQJ�

PHUDQFDQJ�� PHQJLPSOHPHQWDVLNDQ�� DWDX�

PHPRGLILNDVL VLVWHP LQIRUPDVL��

§� 6SHVLDOLV� ,7� � SDGD� VHPXD� IDVH� VLNOXV� KLGXS�

VLVWHP �V\VWHP�OLIH�F\FOH���

§� 0DQDMHU� SURJUDP� GDQ� SHWXJDV� NHDPDQDQ�

VLVWHP� LQIRUPDVL�� �3URJUDP� 0DQDJHUV� DQG�
,QIRUPDWLRQ�6\VWHP�6HFXULW\�2IILFHUV�,662��

XQWXN� PH\DNLQNDQ� LPSOHPHQWDVL� NHDPDQDQ�

\DQJ�PHPDGDL�SDGD� VHPXD�IDVH�V\VWHP�OLIH��
F\FOH��

35,16,3�.($0$1$1�,1)250$6,�

6WDQGDU� 1,67� GDODP� 63� �������� 5HY� $�

\DQJ� GLWXOLV� ROHK� *DU\� 6WRQHEXUQHU�� GNN�� �����

GHQJDQ� MXGXO� (QJLQHHULQJ� 3ULQFLSOHV� IRU�
,QIRUPDWLRQ�7HFKQRORJ\�6HFXULW\��$�%DVHOLQH�IRU�

$FKLHYLQJ�6HFXULW\�� WHODK�PHQ\DMLNDQ����SULQVLS�

WHQWDQJ� NHDPDQDQ� WHNQRORJL� ,QIRUPDVL�� \DQJ�
GLEDJL�NHGDODP���NHORPSRN�VHEDJDL�EHULNXW��
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��� /DQGDVDQ�.HDPDQDQ�� 

·� 3ULQVLS�NH�����<DLWX�SHQHWDSDQ�NHELMDNDQ�

XNXUDQ� NHDPDQDQ� VHEDJDL� ³SRQGDVL´�
GDODP�SHUDQFDQJDQ� 

·� 3ULQVLS� NH���� $QFDPDQ� NHDPDQDQ�

PHUXSDNDQ� EDJLDQ� LQWHJUDO� GDUL�

UDQFDQJDQ VLVWHP VHFDUD�NHVHOXUXKDQ� 

·� 3ULQVLS� NH���� 0HQJJDPEDUNDQ� VHFDUD�

MHODV� WHQWDQJ� SHQHQWXDQ� EDWDVDQ�
NHDPDQDQ� ILVLN� GDQ� ORJLF� ROHK� DVRVLDVL�

SHPEXDW�NHELMDNDQ�NHDPDQDQ� 

·� 3ULQVLS� NH���� $GDQ\D� MDPLQDQ�

SHQJHPEDQJ� WHQWDQJ� DGDQ\D� SHODWLKDQ�
EDJDLPDQD� PHQJHPEDQJNDQ� NHDPDQDQ�

VRIWZDUH��

��� 3RNRN�.HDPDQDQ 

·� 3ULQVLS�NH����0HQJXUDQJL�UHVLNR�KLQJJD�

OHYHO�\DQJ�WHSDW� 

·� 3ULQVLS� NH���� 0HQJDVXPVLNDQ� EDKZD�

VLVWHP� HNVWHUQDO� DGDODK� WLGDN� DPDQ�

�LQVHFXUH��� (NVWHUQDO� GLDUWLNDQ� VHEDJDL�

VLVWHP� \DQJ� GLOXDU� WDQJJXQJ� MDZDE�
NHQGDOL� 

·� 3ULQVLS� NH���� 0HQJLGHQWLILNDVL� SRWHQVL�

WUDGH�RIIV� DQWDUD� ELD\D� \DQJ� GLSHUOXNDQ�

XQWXN� PHQJXUDQJL� UHVLNR� NHDPDQDQ�
GHQJDQ� QLODL� DWDX� ELD\D� \DQJ� VLVWHP�

GLDPDQNDQ��RSHUDWLRQDO�HIIHFWLYHQHVV�� 

·� 3ULQVLS� NH���� 0HQHUDSNDQ� SHQ\HVXDLDQ�

XNXUDQ� VLVWHP� NHPDQDQDQ� XQWXN�
PHPHQXKL�WXMXDQ�NHDPDQDQ�RUJDQLVDVL 

·� 3ULQVLS� NH���� 0HPSURWHNVL� LQIRUPDVL�

VHODPD� GLODNXNDQ� SHPURVHVDQ�� GDODP�

SHUMDODQDQ��GDQ�SHQ\LPSDQDQ� 

·� 3ULQVLS�NH�����%LDVD�PHPSHUWLPEDQJNDQ�

KDVLO� \DQJ� PHQFDSDL� NHDPDQDQ� \DQJ�
PHPDGDL� 

·� 3ULQVLS� NH����� 0HOLQGXQJL� GHQJDQ� FDUD�

PHODZDQ� VHPXD� \DQJ� WHUJRORQJ� GDODP�

³DWWDFNV´��

��� 0XGDK�'LJXQDNDQ 

·� 3ULQVLS� NH����� 'LPDQDSXQ� MXJD�� GDVDU�

NHDPDQDQ� DGDODK� VWDQGDU� WHUEXND� XQWXN�

SURWDELOLWDV�GDQ�LQWHURSUDELOLWDV� 

·� 3ULQVLS� NH����� 0HQJJXQDNDQ� EDKDVD�

\DQJ� XPXP� GDODP� NHEXWXKDQ�

SHQJHPEDQJDQ�NHDPDQDQ� 

·� 3ULQVLS� NH����� 0RGHO� .HDPDQDQ� GDSDW�

PHPEHULNDQ� DGRSVL� WHUKDGDS� WHNQRORJL�

\DQJ� EDUX�� WHUPDVXN� SURVHV� XSJUDGH�

WHNQRORJL�GDQ�SHQJDPDQDQ� 

·� 3ULQVLS� NH����� %HUXVDKD� PHPXGDKNDQ�

RSHUDVL�SHPDNDLDQ��

��� 1\DPDQ�GDQ�0HQ\HQDQJNDQ 

·� 3ULQVLS� NH����� 'LWHUDSNDQ� SDGD� � ODSLV�

NHDPDQDQ� �� VHKLQJJD� WLGDN� DGD� FHODK�

XQWXN�PHQ\HUDQJ� 

·� 3ULQVLS� NH����� 'LUDQFDQJ� GDQ�

GLRSHUDVLNDQ� VHEDJDL� VLVWHP� 7,� XQWXN�

PHPEDWDVL� NHUXVDNDQ� GDQ� PHQMDGL�

UHVSRQ�\DQJ�PHQ\HQDQJNDQ� 

·� 3ULQVLS� NH����� 0HPEHULNDQ� MDPLQDQ�

WHUKDGDS� VLVWHP�� VHFDUD� WHUXV� PHQHUXV��

VHKLQJJD�WHUKLGDU�GDUL�VHUDQJDQ� 

·� 3ULQVLS� NH����� 0HPEDWDVL� DWDX� WHUNHQD�

VHUDQJDQ� 

·� 3ULQVLS�NH�����0HQJLVRODVL�VLVWHP�DNVHV�

SXEOLF� GDUL� VXPEHUGD\D� WXJDV� \DQJ�
SHQWLQJ� �VHSHUWL� GDWD�� SHPURVHVDQ�� GDQ�

VHEDJDLQ\D�� 

·� 3ULQVLS� NH����� 0HQJJXQDNDQ�

PHNDQLVPH� SHPEDWDVDQ� XQWXN�
PHPLVDKNDQ� VLVWHP� NRPSXWHU� GDQ�

LQIUDVWUXNWXU�MDULQJDQ� 

·� 3ULQVLS� NH����� 0HNDQLVPH� DXGLW� GHVDLQ�

GDQ� LPSOHPHQWDVL� XQWXN� PHQGHWHNVL�
SHQJJXQDDQ� \DQJ� WLGDN� EHUKDN�

�DQDXWKRUL]HG�� GDQ� XQWXN� PHQGXNXQJ�

LQYHVWLJDVL�LQVLGHQ���PRQLWRULQJ�MDULQJDQ�

NHDPDQDQ�� 

·� 3ULQVLS� NH����� 3HQJHPEDQJDQ� GDQ�

SHODWLKDQ� NHPXQJNLQDQ� DWDX� SURVHGXU�

UHFRYHU\�NHMDGLDQ�LQIHNVL�VHKLQJJD�GDSDW�

WHUVHGLD�NHPEDOL�GHQJDQ�WHSDW�
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��� 0HQJXUDQJL�$QFDPDQ�6HUDQJDQ� �5HGXFH�

YXOQHUDELOLWLHV� 

·� 3ULQVLS� NH����� 0HQJXVDKDNDQ� WHWDS�

VHGHUKDQD� 

·� 3ULQVLS� NH����� 0HPSHUNHFLO� HOHPHQ��

HOHPHQ�VLVWHP \DQJ�GDSDW�GLSHUFD\D� 

·� 3ULQVLS� NH�����0HQHUDSNDQ� EDWDVDQ� KDN�

DNVHV� �OHDVW� SULYLOHJH��� ,QL� GDSDW�

GLDUWLNDQ� PHQHUDSNDQ� SHPEDJLDQ� WXJDV�
\DQJ�WHSDW�GDQ�WHUEDWDV� 

·� 3ULQVLS� NH����� 7LGDN� PHQHUDSNDQ�

PHNDQLVPH�NHDPDQDQ�\DQJ�WLGDN�SHUOX� 

·� 3ULQVLS� NH����� 0H\DNLQNDQ� NHDPDQDQ�

\DQJ� WHSDW� NHWLND� VKXWGRZQ� DWDX� NHWLND�
PHQJDNKLUL VLVWHP� 

·� 3ULQVLS� NH����� 0HQJLGHQWLILNDVL� GDQ�

PHQFHJDK� NHVDODKDQ� \DQJ� XPXP� � GDQ�

\DQJ�PXGDK�WHUVHUDQJ��YXOQHUDELOLWLHV���

��� 0HUDQFDQJ�GDQ�PHQMDJD�-DULQJDQ 

·� 3ULQVLS� NH����� 0HQJLPSOHPHQWDVLNDQ�

NHDPDQDQ� VDPSDL� SDGD� NRPELQDVL�

GLVWULEXVL�VHFDUD�ILVLN�GDQ�ORJLFDO� 

·� 3ULQVLS� NH����� 0HQJXNXU� IRUPXODVL�

NHDPDQDQ� SDGD� DGGUHVV� PXOWLSOH�
RYHUODSSLQJ�LQIRUPDWLRQ�GRPDLQV� 

·� 3ULQVLS� NH�����0HQJRWHQWLNDVL� XVHU� GDQ�

SHPURVHVDQ� XQWXN� PHQMDPLQNHSXWXVDQ�

SHQJHQGDOLDQ�DNVHV�GRPDLQQ\D� 

·� 3ULQVLS� NH����� 0HQJJXQDNDQ� LGHQWLWDV�

\DQJ�XQLN�XQWXN�PHQMDPLQ�DNXQWDELOLWDV��

3ULQVLS�'HVDLQ�3HQJDPDQDQ�

3ULQVLS� 'HVDLQ� SHQJDPDQDQ� NRPSXWHU�
SHUOX� GLODNXNDQ� NDUHQD� DQFDPDQ�DQFDPDQ�

NHDPDQDQ� GDWD� DWDX� LQIRUPDVL� EHJLWX� VDQJDW�

PHPEDKD\DNDQ��%HUEDJDL�WLQGDNDQ�SHQ\HUDQJDQ�

WHUKDGDS� VXDWX� VLVWHP� NRPSXWHU� VHULQJNDOL�
PHPEXDW� SDUD� DGPLQLVWUDWRU� NHZDODKDQ� GDQ�

NHKDELVDQ� DNDO� XQWXN� PHQGHVDLQ� VXDWX� VLVWHP�

\DQJ� OHELK� DPDQ� �VHFXUH��� 8QWXN� LWX� SHUOX�
GLWHUDSNDQ� SULQVLS�SULQVLS� \DQJ� WHSDW� DJDU� ELVD�

PHQJDQWLVLSDVL� GDQ� PHQJKLQGDUL� DGDQ\D�

DQFDPDQ��3ULQVLS�SULQVLS�WHUVHEXW�DGDODK��

D�� /HDVW� 3ULYLOHJH�� 3ULQVLS� LQL� PHQ\DWDNDQ�

EDKZD� VHWLDS� SURVHV� \DQJ� GLODNXNDQ� XVHU�

VXDWX�VLVWHP�NRPSXWHU�KDUXV�EHURSHUDVL�SDGD�

OHYHO� WHUHQGDK� \DQJ� GLSHUOXNDQ� XQWXN�
PHQ\HOHVDLNDQ� WXJDVQ\D�� 'HQJDQ� NDWD� ODLQ�

VHWLDS�SURVHV�KDQ\D�PHPLOLNL�KDN�DNVHV�\DQJ�

PHPDQJ�EHQDU�EHQDU�GLEXWXKNDQ��+DN�DNVHV�

KDUXV� VHFDUD� HNVSOLVLW� GLPLQWD�� NHWLPEDQJ�
VHFDUD� GHIDXOW� GLEHULNDQ�� 7LQGDNDQ� VHSHUWL�

LQL� GLODNXNDQ� XQWXN� PHQJDQWLVLSDVL�

NHUXVDNDQ� \DQJ� GDSDW� GLWLPEXONDQ� ROHK�
VXDWX�SHQ\HUDQJDQ��

E�� (FRQRP\� RI� 0HFKDQLVPV�� 3ULQVLS� LQL�

PHQ\DWDNDQ�EDKZD�PHNDQLVPH� VHNXULWL� GDUL�
VXDWX� VLVWHP� KDUXV� HNRQRPLV� GDQ� VHGHUKDQD�

VHKLQJJD� GDSDW� GLYHULILNDVL� GDQ�

GLLPSOHPHQWDVL� GHQJDQ� EHQDU�� 0HNDQLVPH�

WHUVHEXW� KDUXV� PHUXSDNDQ� EDJLDQ� \DQJ� WDN�
WHUSLVDKNDQ� GDUL� GHVDLQ� VLVWHP� VHFDUD�

NHVHOXUXKDQ��

F�� &RPSOHWH� 0HGLDWLRQ�� 3ULQVLS� LQL�
PHQ\DWDNDQ� EDKZD� VHWLDS� DNVHV� NH� VLVWHP�

NRPSXWHU� KDUXV� GLFHN� NH� GDODP� LQIRUPDVL�

NRQWURO�DNVHV�XQWXN�RWRULVDVL�\DQJ�WHSDW��+DO�
LQL� MXJD� EHUODNX� XQWXN� NRQGLVL�NRQGLVL�

NKXVXV� VHSHUWL� SDGD� VDDW� UHFRYHU\� DWDX�

SHPHOLKDUDDQ��

G�� 2SHQ�'HVLJQ��3ULQVLS�LQL�PHQ\DWDNDQ�EDKZD�
PHNDQLVPH� VHNXULWL� GDUL� VXDWX� VLVWHP� KDUXV�

GDSDW� GLLQIRUPDVLNDQ� GHQJDQ� EDLN� VHKLQJJD�

PHPXQJNLQNDQ� DGDQ\D� XPSDQ� EDOLN� \DQJ�
GDSDW� GLPDQIDDWNDQ� XQWXN� SHUEDLNDQ� VLVWHP�

NHDPDQDQ�� 6HODLQ� LWX� GHVDLQ� VLVWHP� KDUXV�

EHUVLIDW� WHUEXND�� DUWLQ\D� MLND�PHPLOLNL� NRGH�

VXPEHU� �VRXUFH� FRGH�� PDND� NRGH� WHUVHEXW�
KDUXV� GLEXND�� GHQJDQ� PDNVXG� XQWXN�

PHPLQLPDONDQ�NHPXQJNLQDQ�DGDQ\D� OXEDQJ�

�KROH��NHDPDQDQ�GDODP�VLVWHP��

H�� 6HSDUDWLRQ� RI� 3ULYLOHGJH�� 3ULQVLS� LQL�

PHQ\DWDNDQ� EDKZD� XQWXN� PHQJDNVHV� VXDWX�

LQIRUPDVL� WHUWHQWX� VHRUDQJ� XVHU� KDUXV�
PHPHQXKL� EHEHUDSD� SHUV\DUDWDQ� WHUWHQWX��

+DO� LQL� GDSDW� LPSOHPHQWDVLNDQ� GHQJDQ�

PHQHUDSNDQ� VLVWHP� DNVHV� EHUWLQJNDW�� GL�

PDQD� XVHU� GLEDJL� GDODP� EHEHUDSD� WLQJNDWDQ�
GDQ�PHPSXQ\DL�KDN�DNVHV�\DQJ�EHUEHGD��

I�� /HDVW� &RPPRQ� 0HFKDQLVP�� 3ULQVLS� LQL�

PHQ\DWDNDQ�EDKZD�DQWDU�XVHU�KDUXV�WHUSLVDK�
GDODP� VLVWHP�� +DO� LQL� MXJD� GDSDW�

GLLPSOHPHQWDVLNDQ� GHQJDQ� VLVWHP� DNVHV�

EHUWLQJNDW�
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J�� 3V\FKRORJLFDO� $FFHSWDELOLW\�� 3ULQVLS� LQL�

PHQ\DWDNDQ� EDKZD� PHNDQLVPH�
SHQJHQGDOLDQ� VLVWHP� VHNXULWL� KDUXV� PXGDK�

GLJXQDNDQ�ROHK�XVHU��+DO�LQL�GDSDW�GLODNXNDQ�

GHQJDQ� PHQJDGDNDQ� VXUYHL� PHQJHQDL�

SHULODNX� XVHU� \DQJ� DNDQ� PHQJJXQDNDQ�
VLVWHP��

K�� 'HIHQVH� LQ� 'HSWK�� \DLWX� PHQJJXQDNDQ�

EHUEDJDL� SHUDQJNDW� NHDPDQDQ� XQWXN� VDOLQJ�
PHPEDFNXS�� 0LVDOQ\D� GDSDW� GLSHUJXQDNDQ�

PXOWLSOH� VFUHHQLQJ� URXWHU�� PLUURULQJ�

KDUGGLVN�SDGD�VHUYHU��GXD�&'5:�XQWXN�VDWX�
NDOL�EDFNXS�GDWD�\DLWX�GXD�NDOL�VHKDUL��VHWLDS�

SDJL� GDQ� VRUH�� SDGD� PDVLQJ�PDVLQJ�

GHSDUWHPHQ� VHKLQJJD� NDODX� VDWX� GLMHERO��

PDND�\DQJ�VDWX�ODJL�PDVLK�EHUIXQJVL��

L�� &KRNH� SRLQW�� 6LVWHP� \DQJ� GLEDQJXQ�

VHPXDQ\D� KDUXV� NHOXDU� PDVXN� OHZDW� VDWX�

�DWDX� VHGLNLW�� JHUEDQJ�� 6\DUDWQ\D� WLGDN� DGD�
FDUD�ODLQ�NHOXDU�PDVXN�VHODLQ�OHZDW�JHUEDQJ��

M�� � )DLO�6DIH� 6WDQFH�� PDNVXGQ\D� NDODX� VXDWX�

SHUDQJNDW� NHDPDQDQ� UXVDN�� PDND� VHFDUD�
GHIDXOW� SHUDQJNDW� WHUVHEXW� VHWWLQJQ\D� DNDQ�

NH� VHWWLQJ� \DQJ� SDOLQJ� DPDQ�� 0LVDOQ\D��

NDSDO� VHODP� GL� .DULELD� NDODX� UXVDN�

PHQJDSXQJ��NXQFL�HOHNWURQLN�NDODX�WLGDN�DGD�
SRZHU� DNDQ� XQORFN�� SDFNHW� ILOWHULQJ� NDODX�

UXVDN� DNDQ� PHQFHJDK� VHPXD� SDNHW� NHOXDU��

PDVXN�� %LOD� SDFNHW� ILOWHULQJ� SDGD� ILUHZDOO�
PRGHP� URXWHU� $'6/� UXVDN� PDND� VHPXD�

SDNHW�NHOXDU�PDVXN�DNDQ�GLFHJDK��

N�� 8QLYHUVDO�SDUWLFLSDWLRQ��VHPXD�RUDQJ�GDODP�

RUJDQLVDVL� KDUXV� WHUOLEDW� GDODP� SURVHV�
VHNXULWL�� 6HWLDS� WLJD� EXODQ� VHNDOL� GLODNXNDQ�

SHODWLKDQ� XQWXN� PHQ\HJDUNDQ� NHPEDOL�

LQJDWDQ� DNDQ� SHQWLQJQ\D� PHQJDPDQNDQ�
SHUDQJNDW�NHDPDQDQ�NRPSXWHU��'LGDODPQ\D�

GLODNXNDQ� HYDOXDVL� XQWXN� SHQLQJNDWDQ�

HILVLHQVL�NLQHUMD�SURVHV�NHDPDQDQ�NRPSXWHU��

O�� 'LYHUVLW\� RI� 'HIHQVH�� PHPSHUJXQDNDQ�

EHEHUDSD� MHQLV� VLVWHP� \DQJ� EHUEHGD� XQWXN�

SHUWDKDQDQ�� 0DNVXGQ\D�� NDODX� SHQ\HUDQJ�

VXGDK� PHQ\HUDQJ� VXDWX� MHQLV� VLVWHP�
SHUWDKDQDQ�� PDND� GLD� WHWDS� DNDQ� SHUOX�

EHODMDU�VLVWHP�MHQLV�ODLQQ\D��

P�� 6LPSOLFLW\�� MDQJDQ� WHUODOX� NRPSOHNV�� NDUHQD�
VXOLW� VHNDOL� PHQJHWDKXL� VDODKQ\D� DGD� GL�

PDQD� NDODX� VLVWHP� WHUODOX� NRPSOHNV� XQWXN�

GLSDKDPL��8QWXN�PHPSHUPXGDK�PHQJHWDKXL�

ELOD�WHUMDGL�NHVDODKDQ�PDND�VHWLDS�GDWD�\DQJ�
GLVLPSDQ� GDODP� VHUYHU� DNDQ� WHULGHQWLILNDVL�

VLDSD� \DQJ� PHQ\LPSDQ� EHUGDVDUNDQ� XVHU�

QDPH� GDQ� SDVVZRUGQ\D�� NDSDQ� WDQJJDO� GDQ�

ZDNWXQ\D��GDUL�ZRUNVWDWLRQ�\DQJ�PDQD���GDQ�
DSD� DNVL� \DQJ� GLODNXNDQ�� %LOD� XVHU� WLGDN�

PHPSXQ\DL� KDN� XQWXN� PHQDPEDK� GDQ�

PHQJXEDK�GDWD�SDGD�VLVWHP��DSOLNDVL�WHUWHQWX�
WHUVHEXW� PDND� DNDQ� DGD� WULJJHU� \DQJ�

PHPEHULWDKX�EDKZD�VLVWHP�PHQRODN�DGDQ\D�

SHUXEDKDQ�GDWD��

6,./86� +,'83� 6,67(0� .($0$1$1�

,1)250$6,�

6HVXDL� GHQJDQ� 1DWLRQDO� ,QVWLWXWH� RI�

6WDQGDUGV� DQG� 7HFKQRORJ\� �1,67�� 6SHFLDO�

3XEOLFDWLRQ� �������� ³*HQHUDOO\� $FFHSWHG�
3ULQFLSOHV� DQG� 3UDFWLFHV� IRU� 6HFXULQJ�

,QIRUPDWLRQ�7HFKQRORJ\�6\VWHPV�´��6LNOXV�KLGXS�

SHQJHPEDQJDQ� VLVWHP� �V\VWHP� GHYHORSPHQW� OLIH�
F\FOH� �6'/&�� SDGD� NHDPDQDQ� NRPSXWHU� DGDODK�

WDKDS�WDKDS� DWDX� IDVH� \DQJ� KDUXV� GLODOXL� SDGD�

SHQJHPEDQJDQ� NHDPDQDQ� FRPSXWHU� PHODOXL�

SURVHV�VLNOXV�KLGXS��)DVH�DWDX� WDKDS�WDKDS�\DQJ�
GLJXQDNDQ� GDODP� SULQVLS� GDQ� SUDNWHN� XQWXN�

VLVWHP� NHDPDQDQ� WHNQRORJL� LQIRUPDVL� DGDODK�

VHEDJDL�EHULNXW���

��� ,QLVLDVL� �LQLWLDWLRQ��� 0HUXSDNDQ� IDVH� DZDO�

\DQJ� GLEXWXKNDQ� XQWXN� PHQHWDSNDQ� WXMXDQ�

VLVWHP VHSHUWL�GRNXPHQWDVL��

��� 3HQJDPEDQJDQ� GDQ� DNXLVLVL�
�GHYHORSPHQW�DFTXLVLWLRQ��� 3DGD� IDVH� LQL�

VLVWHP� GLUDQFDQJ�� GLEHOL�� GLSURJUDP��

GLNHPEDQJNDQ��DWDX�GLNRQVWUXNVLNDQ��

��� ,PSOHPHQWDVL� �,PSOHPHQWDWLRQ���

0HUXSDNDQ� IDVH� GLPDQD� VLVWHP� GLWHVW� GDQ�

GLLQVWDOO�� $NWLILWDVQ\D� WHUPDVXN�
PHQJLQVWDODVL� GDQ� PHQJHQGDOLNDQ�� WHVW�

NHDPDQDQ��VHUWLILNDVL��GDQ�DNUHGLWDVL��

��� 2SHUDVL� GDQ� 3HPHOLKDUDDQ�
�2SHUDWLRQ�0DLQWHQDQFH��� 3DGD� IDVH� LQL�
GLPDQD� VLVWHP� EHNHUMD� DWDX� GLMDODQNDQ��

6LVWHP�MXJD�GLODNXNDQ�PRGLILNDVL�MLND�WHUMDGL�

SHQDPEDKDQ� VRIWZDUH� DWDX� KDUGZDUH�� GDQ�
PHPEHULNDQ� LGHQWLILNDVL��$NWLILWDV�ODLQ�\DQJ�

GLODNXNDQ� SDGD� WDKDS� LQL� DGDODK� MDPLQDQ
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RSHUDVLRQDO� GDQ� DGPLQVLWUDVL�� DXGLWLQJ� GDQ�

PLQLWRULQJ��

��� 3HQ\HOHVDLDQ� GDQ� 3HPEXDQJDQ�GLVSRVDO���

)DVH� LQL� PHUXSDNDQ� EDJLDQ� GDUL� IDVH� OLIH��

F\FOH� \DQJ� PHODNXNDQ� GLVSRVLVL� SDGD�

LQIRUPDVL�� KDUGZDUH� GDQ� VRIWZDUH�� $NWLILWDV�
ODLQ�WHUPDVXN�GLDQWDUDQ\D�DGDODK�PHPLQGDK�

�PRYLQJ��� PHQJDUVLSNDQ� �DUFKLYLQJ���

PHQ\LQJNLUNDQ� �GLVFDUGLQJ��� DWDX�
PHPXVQDKNDQ� �GHVWUR\LQJ�� LQIRUPDVL� GDQ�

VDQLWDVL�PHGLD��

*DPEDU�GLEDZDK�LQL�PHUXSDNDQ�WDKDSDQ�
�IDVH�� GDUL� VLNOXV� KLGXS� �OLIH�F\FOH�� VLVWHP�

NHDPDQDQ�FRPSXWHU��

D�� ,QLVLDVL�

,QLVLDVL�PHUXSDNDQ�WDKDS�DZDO�VHEXDK�SURVHV�
NHDPDQDQ��\DQJ�LGHDOQ\D�GLLPSOHPHQWDVLNDQ�

GDQ� GLLQWHJUDVLNDQ� EHUVDPDDQ� NHWLND�

PHODNXNDQ� LQVWDODVL� VRIWZDUH� VLVWHP�
LQIRUPDVL��1DPXQ�SDGD�NHQ\DWDDQ\D�EDKZD�

SURVHV� NHDPDQDQ� GLODNXNDQ� VHWHODK� VLVWHP�

EHUMDODQ�� +DO�KDO� \DQJ� GLODNXNDQ� SDGD� IDVH�
LQLVLDVL�\DLWX�� 

·� 'HILQLVL� .RQVHSWXDO�� <DLWX� PHPDKDPL�

UXDQJ�OLQJNXS��ERXQGDU\��GDUL�WDQJJXQJ�

MDZDE� VLVWHP� NHDPDQDQ� \DQJ� KDUXV�
GLODNXNDQ� 

·� 3HQHQWXDQ�.HEXWXKDQ�)XQJVLRQDO��<DLWX�

PHODNXNDQ� VSHVLILNDVL� GHWDLO� GDUL� WXMXDQ�

NH� WDUJHW� \DQJ� VSHVLILN�� VHSHUWL�

PHODNXNDQ� LQWHUYLHZ�� UHYLHZ� HNVWHUQDO��
DQDOLVLV�NHVHQMDQJDQ��JDS��DWDX�UHVLNR� 

·� 3HQJHPEDQJDQ� 6SHVLILNDVL� 3URWHNVL��

<DLWX� PHQFLSWDNDQ� VHEXDK� GHVDLQ�

WHUSHULQFL� GDUL� VLVWHP� NHDPDQDQ� \DQJ�
DNDQ�GLWHUDSNDQ��GLPXODL�GHQJDQ�VHEXDK�

PRGHO�VLVWHP�XPXP�\DQJ�VHVXDL�GHQJDQ�

WXMXDQ�� .HPXGLDQ� PHQFDUL� WHNQRORJL�
WHUWHQWX� \DQJ� VHVXDL�� NRQILJXUDVL��

SURVHGXU�� GDQ� SHUXEDKDQ� XQWXN�

PHPHQXKL� WDUJHW�� +DO�KDO� \DQJ�

GLODNXNDQ� DGDODK� UDQJNXPDQ� HNVHNXWLI��
PHWRGRORJL� SHPLOLKDQ�� DOWHUQDWLYH�� GDQ�

PHPEXDW�UHNRPHQGDVL� 

·� 5HYLHZ� GHVDLQ�� 0HUXSDNDQ� WLQGDNDQ�

XQWXN� PHPSUHVHQWDVLNDQ� GHVDLQ� GDQ�
LPSOLNDVLQ\D� NHSDGD� SDUD� SHQJDPELO�

NHSXWXVDQ��

3HUHQFDQDDQ�.HDPDQDQ�

*DPEDU� �� 6LNOXV�+LGXS�6LVWHP�.HDPDQDQ�.RPSXWHU��6XPEHU�1,67�3XE��������
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E�� 3HQJHPEDQJDQ�GDQ�$NXLVLVL�

3DGD�IDVH� LQL� GLODNXNDQ�SHPEHOLDQ�VHKLQJJD�
SHUOX�GLUDQFDQJ�WRRO�WHUPDVXN�SURWRW\SH�GDQ�

VLVWHP WHV�XQWXN�PHODNXNDQ�YHULILNDVL�EDKZD�

NRQILJXUDVL� EHUIXQJVL� GHQJDQ� EHQDU� VHVXDL�

GHQJDQ� KDUDSDQ�� 7LQGDNDQ� \DQJ� GLODNXNDQ�
EHUXSD�� 

·� 5HYLHZ� .RPSRQHQ� GDQ� &RGH�� <DLWX�

PHODNXNDQ� HYDOXDVL� GDODP� OLQJNXQJDQ�

ODERUDWRULXP� GDQ� SURWRW\SH�� /DQJNDK��
ODQJNDK� UHYLHZ� \DQJ� GDSDW� GLODNXNDQ�

DGDODK���

�� )XQJVLRQDOLWDV� .RPSRQHQ�� <DLWX�
PHODNXNDQ� YHULILNDVL�� EDKZD�

WHNQRORJL� VHNXULWL� \DQJ� GLSLOLK�

DGDODK�EHQDU�EHQDU�EHUIXQJVL� VHVXDL�

GHQJDQ�KDUDSDQ��

�� .RQILJXUDVL� .RPSRQHQ�� 0HQJXML�

NRQILJXUDVL� EHUMDODQ� VHVXDL� GHQJDQ�

\DQJ�GLUHQFDQDNDQ��

�� 3HPHOLKDUDDQ� .RPSRQHQ��

0HQHWDSNDQ� SURVHGXU� \DQJ� GDSDW�

GLMDODQNDQ� GDQ� PHWRGH� XQWXN�
SHPHOLKDUDDQ�� XSGDWLQJ�� GDQ�

PHODNXNDQ�WURXEOHVKRRWLQJ�WHUKDGDS�

NRPSRQHQ��

�� 5HYLHZ� WHUKDGDS� FRGH�� � <DLWX�
WLQGDNDQ� DNKLU� XQWXN�

PHQJHNVSORUDVL� EDJLDQ� \DQJ�

VHQVLWLYH� GDQ� NULWLV� GDUL� FRGH�
SURJUDP� XQWXN� PHQFDUL� EXJ� DWDX�

PDVDODK� GHVDLQ� SURJUDP� \DQJ�

IXQGDPHQWDO� 

·� 5HYLHZ� 3HQJXMLDQ� 6LVWHP�� <DLWX�

PHPEXDW� SURWRW\SH� GDQ� PHODNXNDQ�
UHYLHZ�WHUKDGDS�WRRO�GDQ�WHNQRORJL��VHUWD�

PHPEXDW� SURWRW\SH� \DQJ� PHZDNLOL�

VHOXUXK� VLVWHP��+DO� LQL� DNDQ�PHPEDQWX�
GDODP����

�� )XQJVLRQDOLWDV� VLVWHP�� /DQJNDK� LQL�

GDSDW�PHQJXQJNDSNDQ�HIHN�VDPSLQJ�
QHJDWLI� \DQJ� VXOLW� GLSUHGLNVL�

VHEHOXPQ\D�� NDUHQD� PHQFDPSXUNDQ�

VHEXDK� UDQJH� WHNQRORJL� GDQ�

NRQILJXUDVL� \DQJ� EHUYDULDVL� GDUL�
SURFHGXUH� \DQJ� GLWHWDSNDQ�

VHEHOXPQ\D��

�� .RQILJXUDVL� 6LVWHP�� +DO� LQL� GDSDW�

GLODNXNDQ� GHQJDQ� PHUXEDK�
NRQILJXUDVL� \DQJ� GLVXVXQ�

VHEHOXPQ\D�� VHKLQJJD� GDSDW�

PHQHPXNDQ�PDVDODK�GDQ�NHOHPDKDQ�

\DQJ�WHUVHPEXQ\L��

�� 3HPHOLKDUDDQ� 6LVWHP�� <DLWX�

PHODNXNDQ� SHPHOLKDUDDQ� \DQJ�

WHUHQFDQD�� XSJUDGHLQJ�� GDQ�
WURXEOHVKRRWLQJ��

�� 7UDLQLQJ� 6LVWHP�� <DLWX� PHODNXNDQ�

SHODWLKDQ� WHUKDGDS� VHPXD�XVHU�\DQJ�
PHQHUDSNDQ� VLVWHP� NHDPDQDQ� \DQJ�

VHUXSD� DJDU� WLQGDNDQ� SHQJDPDQDQ�

FRPSXWHU� GDSDW� GLODNXNDQ� SDGD�

VHPXD�OLQL��

�� ,PSOHPHQWDVL� 6LVWHP�� <DLWX�

PHQHUDSNDQ� VLVWHP� VHFDUD�

VHVXQJXKQ\D� GDQ� VHUHQWDN�� VHUWD�
PHPSHODMDUL� NHQGDOD� \DQJ� GLGDSDW�

VHODPD�LPSOHPHQWDVL� 

·� 6HUWLILNDVL�� ,QL� GLODNXNDQ� NHWLND�

PHPYHULILNDVL�WHUKDGDS�GHVDLQ�SURWRW\SH�
WHODK� EHUKDVLO�� GDQ� VHODQMXWQ\D� GDSDW�

GLQ\DWDNDQ� OD\DN� XQWXN� GDSDW�

PHODNXNDQ� WLQGDNDQ� \DQJ� XWDPD� \DLWX�

LPSOHPHQWDVL��

F�� ,PSOHPHQWDVL�

0HUXSDNDQ� IDVH� SHQWLQJ� GDQ� XWDPD� GDODP�

PHPSHUROHK� WXMXDQ� NHDPDQDQ� FRPSXWHU��
,PSOHPHQWDVL�GLODNXNDQ�ROHK�$GPLQVLWUDWRU��

XVHU�DWDX�WLP�\DQJ�PHQ\DQGDQJ�µVHUWLILNDVL¶�

�\DQJ� PHPSHUROHK� NHSHUFD\DDQ�� XQWXN�

PHODNXNDQ� SHQHUDSDQ� NHDPDQDQ� SDGD�
NRPSXWHUQ\D� VDPSDL� GHQJDQ� PHODNXNDQ�

WXJDV�WXJDV� SHQJDPDQDQ� GDQ� SHPDQWDXDQ�

WHUKDGDS� RSHUDVL� NHDPDQDQ� \DQJ� EHUMDODQ��
,PSOHPHQWDVL� GDSDW� GLODNXNDQ� GDUL� PXODL�

PHODNXNDQ� LQVWDODVL�� PHODNXNDQ� SHQJHWHVDQ�

WHUKDGDS� NHPDPSXDQ� RSHUDVL� NHDPDQDQ��
VHNDOLJXV� PHQHUDSNDQ� DGPLQLVWUDVL�

RSHUDVLQ\D��)DVH�LPSOHPHQWDVL��SDGD�VDDW�LQL�

MXJD�PHODNXNDQ�WLQGDNDQ�WHUKDGDS�DNUHGLWDVL�

WHUKDGDS�VLVWHP NHDPDQDQ�\DQJ�GLEDQJXQ��

$NUHGLWDVL� XQWXN� PHQXQMXNNDQ�

NHPDPSXDQ�� NHDQGDODQ�� GDQ� MDPLQDQ�

�DVVXUDQFH�� WHUKDGDS� NHDPDQDQ� VLVWHP��
$NUHGLWDVL� DNDQ� PH\DNLQNDQ� SDGD� VHPXD
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SHQJJXQD� EDLN� SDGD� LQWHUQDO� RUJDQLVDVL��

WHUXWDPD� SDGD� HNVWHUQDO� RUJDQLVDVL� EDKZD�
PHUHND� DNDQ� PHUDVD� \DNLQ� DWDV� VLVWHP�

NHDPDQDQ� \DQJ� GLWHUDSNDQ� SDGD� RUJDQLVDVL�

WHUVHEXW�� VHKLQJJD� DNDQ� PHPEHULNDQ�

NHSHUFD\DDQ�NRQVXPHQ�GDODP�PHODNVDQDNDQ�
WUDQVDNVL� ELVQLV� \DQJ� PHPDQIDDWNDQ� VLVWHP�

NHDPDQDQ� FRPSXWHU�� &RQWRK� VDMD� VLVWHP�

SHUEDQNDQ� \DQJ� PHPDQIDDWNDQ� WUDQVDNVL�
NHXDQJDQ� VHFDUD� RQ�OLQH�� NRQVXPHQ� DNDQ�

PHUDVD� DPDQ� GDQ� Q\DPDQ� GDODP�

PHPDQIDDWNDQ� WHNQRORJL� FRPSXWHU� RQ�OLQH�
WHUVHEXW� MLND� WHUGDSDW� MDPLQDQ� DWDX� DVXUDQVL�

WHUKDGDS� VLVWHP� NHDPDQDQ� EDQN� WHUVHEXW��

$NUHGLWDVL�MXJD�DNDQ�PHPEDQWX�PH\DNLQNDQ�

NHSDGD� SDUD� SHPHJDQJ� VDKDP� PLVDOQ\D�
XQWXN�PHQDQDPNDQ�PRGDOQ\D��

6XGDK� EDUDQJ� WHQWX� EDKZD� DNUHGLWDVL� \DQJ�

REMHNWLI� KDUXV� GLODNXNDQ� GDQ� GLNHOXDUNDQ�
ROHK� RUJDQLDVDVL� DWDX� SHUXVDKDDQ� ODLQ� \DQJ�

LQGHSHQGHQW�\DQJ�PHPLOLNL�NHPDPSXDQ�GDQ�

PHPHQXKL�VHUWLILNDW�VHEDJDL�DNUHGDWRU��

G�� 2SHUDVL�GDQ�3HPHOLKDUDQ�

)DVH� RSHUDVL� PHUXSDNDQ� IDVH� XQWXN�

PHODNXNDQ� RSHUDVL� UXWLQ� WHUKDGDS�

NHEHUODQJVXQJDQ� VLVWHP� NHDPDQDQ� \DQJ�
WHODK� GLLPSOHPHQWDVLNDQ�� 3HNHUMDDQ� RSHUDVL�

VHSHUWL� PHPDQWDX� �PRQLWRULQJ�� PHUXSDNDQ�

SHNHUMDDQ� UXWLQ� \DQJ� KDUXV� GLODNXNDQ�
WHUPDVXN�XSGDWHLQJ��SHPHOLKDUDDQ��DXGLWLQJ��

GDQ� VFDQQLQJ�� GDQ� EDFNXS�� 2SHUDVL� MXJD�

PHODNXNDQ�WLQGDNDQ�XQWXN�PHPSHUWDKDQNDQ�

GDQ�PHPXOLKNDQ�VLVWHP�GDUL�VHJDOD�DQFDPDQ�
NHDPDQDQ�� 7LQGDNDQ�WLQGDNDQ� \DQJ�

GLODNXNDQ� DNDQ� OHELK� EDQ\DN� EHUXSD�

SHNHUMDDQ�DGPLQVLWUDVL��

H�� 3HQ\HOHVDLDQ�GDQ�3HPEXDQJDQ�

)DVH� LQL� PHUXSDNDQ� ODQJNDK� DNKLU�

�SHQ\HOHVDLDQ�� \DQJ� KDUXV� GLODNXNDQ� GDUL�
WLQGDNDQ�WLQGDNDQ� IDVH� VHEHOXPQ\D� � GDUL�

VLNOXV� KLGXS� VLVWHP� NHDPDQDQ� NRPSXWHU��

%XNDQ� EHUDUWL� EDKZD� GHQJDQ� PHODNXNDQ�

ODQJNDK� LQL� WHODK� PHQ\HOHVDLNDQ� VHJDOD�
VHVXDWXQ\D� WHUKDGDS� VLVWHP� NHDPDQDQ�

FRPSXWHU�� -LND� SHUPDVDODKDQ�SHUPDVDODKDQ�

WLPEXO� VHZDNWX�ZDNWX��PDND� WLQGDNDQ� \DQJ�
SHUOX� GLODNXNDQ� KDUXV� VHVXDL� GHQJDQ�

NHMDGLDQ� \DQJ� WLPEXO� GDQ� SHQDQJDQDQQ\D�

VHVXDL�GHQJDQ�IDVH�VLNOXV�KLGXS�GLDWDV��

)DVH�3HPEXDQJDQ��PHUXSDNDQ�ODQJNDK�\DQJ�

KDUXV� GLODNXNDQ� NHWLND� PHQJKDGDSL� VLWXDVL�
\DQJ� PHQJKDUXVNDQ� PHPLOLK� DSDNDK� \DQJ�

GLJXQDNDQ� DGDODK� VLVWHP� \DQJ� EDUX� DWDX�

VLVWHP� \DQJ� ODPD�� %HOXP� WHQWX� EDKZD�

VLVWHP� \DQJ� EDUX� PHUXSDNDQ� VLVWHP� \DQJ�
OHELK� EDLN� GDUL� VLVWHP� \DQJ� VXGDK� DGD� GDQ�

VHODPD�LQL�GLJXQDNDQ��

-LND� VHEXDK� SLOLKDQ� WHODK� GLEXDW� GDODP� IDVH�
LQL� PDND� WLQGDNDQ� \DQJ� GDSDW� GLODNXNDQ�

DGDODK� PHPLQGDK� VLVWHP� MLND� SHUOX� \DQJ�

EDUX�� PHPLQGDKNDQ� EDFNXS� DWDX� GDWD� NH�
PHGLD� VHSHUWL� &'� PLVDOQ\D�� PHPLVDKNDQ�

GRNXPHQ� \DQJ� SHUOX� GLSLVDKNDQ� DWDX�

PHQJDUVLSNDQ� WHUVHQGLUL�� VHSHUWL� GRNXPHQ�

\DQJ� SHUQDK� WHUNHQD� VHUDQJDQ� YLUXV� SHUOX�
GLSLVDK� XQWXN� GLODNXNDQ� PRQLWRULQJ�� VHUWD�

PHPXVQDKNDQ�YLUXV�LWX�VHQGLUL�GDUL VLVWHP��

.(6,038/$1�

7XMXDQ� VLVWHP� NHDPDQDQ� LQIRUPDVL� DNDQ�
GDSDW� WHUFDSDL� MLND� GDODP� WDKDSDQ� SHQJDPDQDQ�

PHPHQXKL�SULQVLS�UHND\DVD�NHDPDQDQ�WHNQRORJL�

LQIRUPDVL�� 7XMXDQ� GDUL� SULQVLS�SULQVLS� UHND\DVD�

NHDPDQDQ�WHNQRORJL�LQIRUPDVL��7,��DGDODK�XQWXN�
PHPEHULNDQ� JDPEDUDQ� WHQWDQJ� SULQVLS� V\VWHP��

OHYHO� NHDPDQDQ� \DQJ� DNDQ� PHQMDGL�

SHUWLPEDQJDQ� GDODP� PHUDQFDQJ��
PHQJHPEDQJNDQ�� GDQ� � PHQJRSHUDVLNDQ� SDGD�

VLVWHP LQIRUPDVL��

3ULQVLS� NHDPDQDQ� LQIRUPDVL� DNDQ�

GLJXQDNDQ� VHEDJDL� DFXDQ� GDODP�
PHQJHPEDQJNDQ� VLVWHP� NHDPDQDQ� GDODP�

VHEXDK� RUJDQLVDVL� ROHK� SDUD� XVHU�� UHND\DVD�

VLVWHP�� VSHVLDOLV� ,7�� PDQDMHU� SURJUDP� GDQ�
SHWXJDV� NHDPDQDQ� VLVWHP� LQIRUPDVL�� 3ULQVLS�

WHUVHEXW� PHPLOLNL� �� NHORPSRN� \DLWX� VHEDJDL�

ODQGDVDQ� NHDPDQDQ�� SRNRN� NHDPDQDQ�� PXGDK�
GLJXQDNDQ�� Q\DPDQ� GDQ� PHQ\HQDQJNDQ�� GDSDW�

PHQJXUDQJL� DQFDPDQ� VHUDQJDQ�� VHUWD�GLJXQDNDQ�

XQWXN�PHUDQFDQJ�GDQ�PHQMDJD�NHDPDQDQ��

6HODQMXWQ\D� GDUL� SULQVLS� \DQJ� WHODK�
GLWHQWXNDQ� DNDQ� GLJXQDNDQ� XQWXN� ODQGDVDQ�

GDODP� SHQJHPEDQJDQ� VLNOXV� KLGXS� LQIRUPDVL�

\DQJ� PHOLSXWL� WDKDSDQ� LQLVLDVL�� SHQJHPEDQJDQ�
GDQ� DNXLVLVL�� LPSOHPHQWDVL�� RSHUDVL� GDQ�

SHPOLKDUDDQ��SHQ\HOHVDLDQ�GDQ�SHPEXDQJDQ�
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