
�

%$% ,

3(1'$+8/8$1

���� /DWDU�%HODNDQJ

'DODP� SHQFDULDQ� LQIRUPDVL� VHFDUD�PDQXDO� GLEXWXKNDQ� NHJLDWDQ� WDQ\D� MDZDE�

DQWDUD�VDWX�RUDQJ�GHQJDQ�\DQJ�ODLQQ\D��7HWDSL�EHUEHGD�KDOQ\D�DSDELOD�NHJLDWDQ�WDQ\D�

MDZDE� WHUVHEXW�GLODNXNDQ�DQWDUD�PDQXVLD�GHQJDQ�NRPSXWHU��NRPSXWHU�KDUXV�PDPSX�

PHQJHUWL�EDKDVD�\DQJ�GLJXQDNDQ�ROHK�PDQXVLD >�@�

4XHVWLRQ�DQVZHULQJ�V\VWHP�DWDX�VLVWHP�WDQ\D�MDZDE�EHUNDLWDQ�GHQJDQ�VLVWHP�

\DQJ� GLEDQJXQ� VHFDUD� RWRPDWLV� XQWXN� PHQMDZDE� SHUWDQ\DDQ� \DQJ� GLDMXNDQ� ROHK�

PDQXVLD�GDODP�EDKDVD�DODPLQ\D�GHQJDQ�PHPDQIDDWNDQ�WHNQLN�VRIW�QDWXUDO�ODQJXDJH�

SURFHVVLQJ��1/3��GDQ�LQIRUPDWLRQ�UHWULHYDO��,5��>�@�

3HQHOLWLDQ� WHQWDQJ� VLVWHP� WDQ\D� MDZDE� \DQJ� ODLQ� SHUQDK� GLODNXNDQ� GHQJDQ�

PHQJNRPELQDVLNDQ� QDWXUDO� ODQJXDJH� SURFHVVLQJ� �1/3�� GHQJDQ� WHNQRORJL� ZHE�

VHPDQWLN�� 3HUWDQ\DDQ� DNDQ� GLDMXNDQ� VHFDUD� ODQJVXQJ� ROHK� SDVLHQ� GDQ� VLVWHP� DNDQ�

PHQMDZDE�SHUWDQ\DDQ�\DQJ�EHUVXPEHU�SDGD�DUWLNHO�0('/,1(�>�@��

7HNQLN�ODLQ�\DQJ�SHUQDK�GLJXQDNDQ�GDODP�VLVWHP�MDZDE�GHQJDQ�PHQJRWRPDVL�

NDWHJRULVDVL� \DQJ� LQWHUDNWLI�� 0HWRGH� LQL� WHUGLUL� GDUL� HPSDW� WDKDS�� NRQVWUXNVL� VSDFH�

IHDWXUH��LGHQWLILNDVL�GDQ�SHPERERWDQ�NDWD EHUGDVDUNDQ�WRSLN��SHPHWDDQ�VHPDQWLN��GDQ�

SHUKLWXQJDQ�QLODL�VLPLODULWDV�>�@�

2OHK� NDUHQD� LWX� SHQXOLV� DNDQ� PHODNXNDQ� SHQHOLWLDQ� WHQWDQJ� 4XHVWLRQ�

$QVZHULQJ� 6\VWHP� E\� 6HPDQWLF� $QQRWDWLRQ LQ� 7HONRP� 8QLYHUVLW\ XQWXN� PHOLKDW�

VHEDUDSD�DNXUDW�MDZDEDQ�\DQJ�DNDQ�GLEHULNDQ�MLND�GLEHULNDQ�VXDWX�SHUWDQ\DDQ�GDODP�

EDKDVD�DODPL�PDQXVLD�NHPXGLDQ� MDZDEDQ�GLEHULNDQ GLOLKDW�GDUL�PDNQD�SDGD�NDOLPDW�

SHUWDQ\DDQ� WHUVHEXW� 6LVWHP� LQL�QDQWLQ\D� DNDQ�GLLPSOHPHQWDVLNDQ�GHQJDQ� VSHHFK�WR�

VSHHFK� V\VWHP VHKLQJJD� GDSDW� PHPXGDKNDQ� SHQJJXQD� GDODP� PHPEHULNDQ� GDQ�

PHQHULPD�MDZDEDQ��
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���� 5XPXVDQ�0DVDODK

$GDSXQ�UXPXVDQ�PDVDODK�SDGD�SHQHOLWLDQ WXJDV�DNKLU LQL�DGDODK�VHEDJDL�EHULNXW�

�� 0HPEXDW� VLVWHP� WDQ\D� MDZDE� GHQJDQ� PHQJJXQDNDQ� DQRWDVL� VHPDQWLN��

VHKLQJJD�GDSDW�PHQMDZDE�SHUWDQ\DDQ�\DQJ�GLDMXNDQ�VHFDUD�WHSDW�

�� 0HWRGH� DQRWDVL� VHPDQWLN� GDSDW� PHQJKDVLONDQ� PDNQD� VHVXDL� GHQJDQ�

SHUWDQ\DDQ�\DQJ�GLDMXNDQ�

�� .LQHUMD� GDQ� SHUIRUPDQVL� GDUL� VLVWHP� WDQ\D� MDZDE� GHQJDQ�PHQJJXQDNDQ�

DQRWDVL�VHPDQWLN�

���� 7XMXDQ

3DGD� SHQHOLWLDQ WXJDV� DNKLU LQL� DNDQ� PHPEXDW� VHEXDK� VLVWHP� \DQJ� GDSDW�

PHPEHULNDQ� MDZDEDQ� VHFDUD� WHSDW� VHVXDL� GHQJDQ� SHUWDQ\DDQQ\D�� 3HQHUDSDQ QDWXUDO�

ODQJXDJH� SURFHVVLQJ� GDSDW� PHPEDQWX NRPSXWHU� PHPDKDPL� EDKDVD� PDQXVLD� GDQ�

SHQDPEDKDQ� VHPDQWLF� DQQRWDWLRQ� GDSDW PHPEDQWX� VLVWHP� PHPDKDPL� PDNQD� GDUL�

SHUWDQ\DDQ� WHUVHEXW�� NHPXGLDQ� VSHHFK� WR� VSHHFK� EHUWXMXDQ� DJDU� SHQDQ\D� GDSDW�

PHPEHULNDQ� SHUWDQ\DDQ� EHUXSD� VXDUD VHFDUD� ODQJVXQJ� GDQ� MDZDEDQQ\D� SXQ� DNDQ�

GLEHULNDQ�VHFDUD�ODQJVXQJ�EHUXSD�VXDUD MXJD�

���� %DWDVDQ�0DVDODK

%DWDVDQ�PDVDODK�\DQJ�GLPLOLNL�GDODP�SHQHOLWLDQ WXJDV�DNKLU LQL�DGDODK�

�� 3HQJXFDSDQ� SHUWDQ\DDQ� PHQJJXQDNDQ� %DKDVD� ,QGRQHVLD� \DQJ� EDLN� GDQ�

EHQDU�

�� 3HUWDQ\DDQ GDQ� MDZDEDQ� VHSXWDU NDPSXV� 8QLYHUVLWDV� 7HONRP GDQ� WHODK�

GLWHQWXNDQ�VHEHOXPQ\D�

�� 0HQHUDSNDQ VHPDQWLF�DQQRWDWLRQ�SDGD�VLVWHP�

�� 0HQJJXQDNDQ PRGXO VSHHFK�WR�VSHHFK GDQ�VWHPPLQJ \DQJ�WHODK DGD�

�� 3HUWDQ\DDQ GDQ�MDZDEDQ�GDODP�GDWDEDVH GLEDWDVL��\DLWX��� SHUWDQ\DDQ�

�� 0HPEXWXKNDQ�MDULQJDQ�LQWHUQHW�
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���� 0HWRGRORJL�3HQHOLWLDQ

0HWRGRORJL�GDODP�SURVHV�SHQ\HOHVDLDQ�7XJDV�$NKLU�LQL�WHUGLUL�GDUL�EHEHUDSD�WDKDSDQ�

\DLWX�

D� ,GHQWLILNDVL�PDVDODK�SHQHOLWLDQ

3DGD�WDKDS�LQL�GLODNXNDQ�LGHQWLILNDVL�GDQ�VWDWH�RI�WKH�DUW GDUL�SHUPDVDODKDQ�\DQJ�

DGD�PHQJJXQDNDQ�VWXGL�OLWHUDWXU�VHEDJDL�EHULNXW�

� 0HPSHODMDUL�WHRUL�DQRWDVL�VHPDQWLN�

� 0HPSHODMDUL�FDUD NHUMD�4	$�V\VWHP�

� 0HPSHODMDUL�EDKDVD�3\WKRQ ����

E����0HQJDGDNDQ�GLVNXVL

6HWHODK�PHQGDSDWNDQ�DQDOLVLV�GDWD�GDUL�VWXGL�OLWHUDWXU��SHQXOLV�PHODNXNDQ�GLVNXVL�

GHQJDQ�'RVHQ� 3HPELPELQJ� ,� GDQ�'RVHQ� 3HPELPELQJ� ,,� VHUWD� WHPDQ� NHORPSRN�

7XJDV�$NKLU�

F����3HUDQFDQJDQ�VLVWHP

3URVHV�SHUDQFDQJDQ�\DLWX�XQWXN�PHQJHWDKXL�EDJDLPDQD�VLVWHP�EHNHUMD��/DQJNDK�

LQL� GLODNXNDQ� XQWXN� PHPSHUPXGDK� GDODP� VLPXODVL� GDQ� DQDOLVD� NHEHQDUDQ�

GLWLQJNDW�ORJLND�

G� 3HQJXMLDQ�VLVWHP

3DGD�WDKDS�LQL�GLODNXNDQ�SHQJXMLDQ�VHFDUD�IXQJVLRQDO�WHUKDGDS VLVWHP�\DQJ�WHODK�

GLUDQFDQJ�� 3DGD� SHQJXMLDQ� LQL� SHQXOLV� PHPYDOLGDVL� KDVLO� SHQHOLWLDQ� GHQJDQ�

PHPSHUWLPEDQJNDQ�SDUDPHWHU�SHQJXMLDQ�

H� $QDOLVLV�GDWD

'DWD� \DQJ� GLJXQDNDQ� PHUXSDNDQ� GDWD� \DQJ� GLGDSDWNDQ� GDUL� KDVLO� SHQJXMLDQ�

SHUDQJNDW�\DQJ�VXGDK�GLEXDW��$QDOLVLV�\DQJ�GLODNXNDQ�\DLWX�PHPEDQGLQJNDQ�KDVLO�

SHQJXMLDQ�GHQJDQ�WHRUL��SHUKLWXQJDQ��DWDX�SDSHU�UXMXNNDQ�
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I� 3HQ\LPSXODQ�KDVLO

3DGD� WDKDS� LQL� SHQHQWXDQ� NHVLPSXODQ� SHQHOLWLDQ� EHUGDVDUNDQ� GDWD�GDWD� KDVLO�

SHUFREDDQ�GDQ�FDSDLDQ�XQWXN�PHQMDZDE�WXMXDQ�SHQHOLWLDQ�

J� 3HQ\XVXQDQ�ODSRUDQ�7XJDV�$NKLU

3DGD� WDKDS� LQL� GLODNXNDQ� SHQ\XVXQDQ� ODSRUDQ� DNKLU� GDQ� SHQJXPSXODQ�

GRNXPHQWDVL� \DQJ� GLSHUOXNDQ�� IRUPDW� SHQXOLVDQ� ODSRUDQ� PHQJLNXWL� NDLGDK�

SHQXOLVDQ�\DQJ�GLWHQWXNDQ�ROHK�LQVWLWXVL�

���� 6LVWHPDWLND�3HQXOLVDQ

3DGD�SHQXOLVDQ�7XJDV�$NKLU�LQL�GLEDJL�GDODP�EHEHUDSD�EDJLDQ�VHEDJDL�EHULNXW�

%$%���3(1'$+8/8$1

%DE� LQL� EHULVL� SHQMHODVDQ� JDPEDUDQ� VHFDUD� XPXP� WHQWDQJ� 7XJDV� $NKLU� \DQJ�

GLNHUMDNDQ�� %DE� LQL� WHUGLUL� GDUL� ODWDU� EHODNDQJ�� UXPXVDQ�PDVDODK�� EDWDVDQ�PDVDODK��

WXMXDQ��GDQ�VLVWHPDWLND SHQXOLVDQ�

%$%���7,1-$8$1�3867$.$

%DE� LQL� EHULVL� WHQWDQJ� SHQMHODVDQ� PHQJHQDL� WHRUL� SHQXQMDQJ� \DQJ� PHQGXNXQJ� GDQ�

PHQGDVDUL� SHQ\XVXQDQ� WXJDV� DNKLU� LQL� EHUXSD� SHQMHODVDQ�PHQJHQDL� DOJRULWPD�� FDUD�

NHUMD�V\VWHP�GDQ�PDVLQJ�PDVLQJ�NRPSRQHQ�\DQJ�GLJXQDNDQ��'LPDQD� LQL�SHQMHODVDQ�

PHQJHQDL�WHRUL�SHQXQMDQJ�LQL�EHUVXPEHU�GDUL�MXUQDO��EXNX��PDXSXQ�DUWLNHO�UHVPL�GDUL�

LQWHUQHW�

%$%���3(5$1&$1*$1�6,67(0

%DE� LQL�PHPEDKDV�PHQJHQDL� VHPXD�KDO� \DQJ�EHUNDLWDQ�GHQJDQ�SURVHV� SHUDQFDQJDQ�

VLVWHP�\DQJ�EHUKXEXQJDQ�GHQJDQ�7XJDV�$NKLU�LQL�
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%$%���3(1*8-,$1�'$1�$1$/,6,6

%DE� LQL� PHPEDKDV� WHQWDQJ� VNHQDULR� SHQJXMLDQ� \DQJ� EHUXSD� SHQJLPSOHPHQWDVLDQ�

SHQJXMLDQ�\DQJ�GLODNXNDQ�SDGD�SHUDQJNDW�NHUDV��EDLN�GDODP�UDQJNDLDQ�V\VWHP�NHQGDOL�

PDVXNNDQ�VLPXODWRU�PHQJHPXGL�GDQ�SHQJDPELODQ�JDPEDU�

%$%���.(6,038/$1�'$1�6$5$1

%DE� LQL� EHULVL� WHQWDQJ� NHVLPSXODQ� DNKLU� GDUL� SHQHOLWLDQ� LQL� \DQJ� GLDPELO� GDUL�

SHUDQFDQJDQ� V\VWHP�� SHQJXMLDQ�� GDQ� DQDOLVLV� \DQJ� GLSHUROHK�� 6HODLQ� LWX� MXJD�

PHPEDKDV� VDUDQ� \DQJ� EHUWXMXDQ� XQWXN� NHSHUOXDQ� SHQJHPEDQJDQ�� SHUDQFDQJDQ� DODW�

OHELK�ODQMXW�


