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3HUNHPEDQJDQ�WHNQRORJL�LQIRUPDVL�\DQJ�SHVDW�VDDW�LQL�PHUXSDNDQ�VDODK�VDWX�EDJLDQ�WHUSHQWLQJ�GDODP��

PHQGXNXQJ�HNVLVWHQVL�VXDWX�OHPEDJD�SHQGLGLNDQ��603�3XWUD�3HUWLZL�PHUXSDNDQ�VDODK�VDWX�\D\DVDQ�VZDVWD�

\DQJ� � PHQGXNXQJ� HNVLVWHQVL� WHUVHEXW�� 8QWXN� LWX�� 603� 3XWUD� 3HUWLZL� PHPEXWXKNDQ� VLWHP� DGPLQLVWDUL�

VHNRODK�XQWXN�PHPSHUPXGDK� VWDI�7DWD�8VDKD�XQWXN�PHPEHULNDQ� LQIRUPDVL� NHXDQJDQ� VHFDUD� FHSDW�GDQ�

DNXUDW��6DODK�VDWX��XSD\D�XQWXN�PHPEHULNDQ�ODSRUDQ�NHXDQJDQ�VLVZD�GDQ�PHPEHULNDQ�LQIRUPDVL�NHXDQJDQ�

VHFDUD� XS� WR� GDWH� NHSDGD� NHWXD� \D\DVDQ� WHQWDQJ� NHXDQJDQ� VHNRODK�� 603� 3XWUD� 3HUWLZL� VDDW� LQL� EHOXP�
PHPLOLNL�$SOLNDVL�$GPLQLVWUDVL�VHNRODK��VHKLQJJD�XQWXN�PHOLKDW�GDWD�NHXDQJDQ�PHPHSHUOXNDQ�ZDNWX�\DQJ�

FXNXS�PHQJKDELVNDQ�ZDNWX��NDUHQD�KDUXV�PHOLKDW�EXNX�EHVDU�GDQ�PLFURVRIW�RIILFH�VHKLQJJD�ZDNWX�\DQJ�

GLSHUOXNDQ�XQWXN�PHOLKDW�GDWD�NHXDQJDQ�LQL�FXNXS�ODPD��0HWRGRORJL�\DQJ�GLJXQDNDQ�GDODP�SHUHQFDQDDQ�

VLVWHP�$SOLNDVL�$GPLQLVWUDVL�GL�VLQL�DGDODK�ZDWWHU�IDOO��.HVHPXDQ\D�LQL�GLSDSDUNDQ�GDODP�PRGHO�DUVLWHNWXU�

DSOLNDVL� DGPLQLVWUDVL� GDQ� PHWRGH� SHQJXPSXODQ� GDWD� PHQJJXQDNDQ� ZDZDQFDUD� GDQ� REVHUYDVL�� 3DGD�

SHQHOLWLDQ� LQL�� GLFRED� XQWXN� PHQJDQDOLVD� SRNRN�SRNRN� EDKDVDQ� WHUVHEXW� GDQ� KDVLOQ\D� GLWXMXNDQ� XQWXN�

PHPEHULNDQ�VDUDQ�EDJL�NHSDOD�VHNRODK�603�3XWUD�3HUWLZL�VXSD\D�OHELK�PHQLQJNDWNDQ�NLQHUMD�VWDII�7DWD�

8VDKD� GDODP� PHPEHULNDQ� LQIRUPDVL� NHXDQJDQ� PHODOXL� DSOLNDVL� LQL�� 'LVDPSLQJ� LWX�� SHQJHPEDQJDQ�

UDQFDQJDQ�VLVWHP�LQIRUPDVL�LQL�GHQJDQ�PHQJJXQDNDQ�EDKDVD�SHPURJUDPDQ�3+3�GDQ�EDVLV�GDWD�0<64/��

�
.DWD�.XQFL���(NVLWHQVL��6WDI�WDWD�XVDKD��$SOLNDVL�$GPLQLVWUDVL�6HNRODK��%XNX�EHVDU��:DWHU�IDOO�

�

�
��� 3(1'$+8/8$1�

'XQLD� SHQGLGLNDQ� PHUXSDNDQ� VHEXDK�

EDJLDQ� \DQJ� WLGDN� ELVD� WHUSLVDKNDQ� GDUL�

NHKLGXSDQ� EHUPDV\DUDNDW� SDGD� XPXPQ\D��

3HQGLGLNDQ�PHPDQJ�VHODOX�LGHQWLN�GHQJDQ�SURVHV�

EHODMDU� PHQJDMDU�� NDUHQD� KDO� WHUVHEXW� PHPDQJ�

PHUXSDNDQ� NHJLDWDQ� XWDPD� GDODP� GXQLD�

SHQGLGLNDQ��1DPXQ�GL�VDPSLQJ�NHJLDWDQ�EHODMDU�

PHQJDMDU�DGD�EDQ\DN�KDO�\DQJ�PHQGXNXQJ�XQWXN�
EHUODQJVXQJQ\D� NHJLDWDQ� EHODMDU� PHQJDMDU�

WHUVHEXW�� 6DODK� VDWXQ\D� DGDODK� NHJLDWDQ� SDGD�

EDJLDQ� DGPLQLVWUDVL�� 'DSDW� GLOLKDW� EDKZD� WDQSD�
GXNXQJDQ� NLQHUMD� EDJLDQ� DGPLQLVWUDVL� SDGD�

NHJLDWDQ�PHQJDMDU�WHQWXQ\D�DNDQ�EHUWDPEDK�VXOLW�

XQWXN� PHQFLSWDNDQ� VXDVDQD� DNDGHPLN� \DQJ�

VWDELO���

%DJLDQ� DGPLQLVWUDVL� PHUXSDNDQ� EDJLDQ�

\DQJ� VHKDUL�KDULQ\D� PHODNXNDQ� NHJLDWDQ� UXWLQ�

PHQXOLV��PHQJKLWXQJ� VHUWD�PHQJHOROD�GDWD�SDGD�

VXDWX�LQVWDQVL�SHQGLGLNDQ��

3HQJHPEDQJDQ� VLVWHP� LQIRUPDVL� EHUEDVLV�
NRPSXWHU�VXGDK�VHULQJ�NLWD�MXPSDL�KDPSLU�VHWLDS�

SHUXVDKDDQ�� LQVWDQVL� SHPHULQWDK� PDXSXQ�

OHPEDJD� SHQGLGLNDQ� VHEDJDL� VDUDQD� SHQGXNXQJ�
\DQJ� WLGDN� NDODK� SHQWLQJQ\D�� \DQJ� ELVD�

GLSHUJXQDNDQ� XQWXN� SHQJRODKDQ� GDWD� PHQJHQDL�

NHWHSDWDQ�GL�GDODP�SHOD\DQDQ�LQIRUPDVL��$GDQ\D�

VLVWHP�LQIRUPDVL�EHUEDVLV�NRPSXWHU�DNDQ�VDQJDW�

PHPEDQWX� VXDWX� LQVWDQVL� SHQGLGLNDQ� XQWXN�

PHQGDSDWNDQ� LQIRUPDVL� \DQJ� FHSDW�� WHSDW� GDQ�

DNXUDW�GDODP�PHPEHULNDQ�ODSRUDQ��

'L� 6HNRODK� 0HQHQJDK� 3HUWDPD� �603��

3XWUD� 3HUWLZL�� SURVHV� SHQJRODKDQ� GDWD�

DGPLQLVWUDVL�VHNRODK�WLGDN�VHSHQXKQ\D�GLODNXNDQ�

ROHK�7DWD�8VDKD��GL�DQWDUDQ\D�GDODP�SHPED\DUDQ�
VHNRODK� 6XPEDQJDQ� 3HQJHPEDQJDQ� 3HQGLGLNDQ�

�633�� GDQ� HNVWUDNXOLNXOHU� GLODNXNDQ� ROHK� VWDI�

\DQJ� WHUGLUL� GDUL� EHEHUDSD� RUDQJ� JXUX�� EDJLDQ�
7DWD� 8VDKD� EHOXP� ELVD� EHNHUMD� VHFDUD�

PHQ\HOXUXK� GDODP� DGPLQLVWUDVL� NDUHQD�

NHWHUEDWDVDQ�6XPEHU�'D\D�0DQXVLD��6'0��SDGD�

VWDI� 7DWD� 8VDKD� \DQJ� PDVLK� PDQXDO�� PDQXDO�

GDODP�KDO�LQL�LDODK�LQSXW�GDWD�DGPLQLVWUDVL�GHQJDQ�

PHQJXQDNDQ� 0LFURVRIW� RIILFH� \DLWX� 0LFURVRIW�

H[FHO�GDQ�KDQ\D�VWDI�EHEHUDSD�RUDQJ�VDMD�\DQJ�ELV�

D�GDQ�PHQJHUWL��GDODP�SHQ\LPSDQDQ�GDWD�PDVLK�

PHQJJXQDNDQ�EXNX�EHVDU��VHKLQJJD�GDODP�KDO�LQL�
PHPEXWXKNDQ�PHGLD�SHQ\LPSDQDQ�GDWD�WUDQVDNVL�

\DQJ�VDQJDW�EHVDU�XQWXN�VHOXUXK�VLVZD��

%HUGDVDUNDQ�XUDLDQ�GL�DWDV��PDND�UXPXVDQ�
PDVDODK� GDODP� SHQHOLWLDQ� LQL� DGDODK� EDJDLPDQD�

PHQJHPEDQJNDQ� VLVWHP� LQIRUPDVL� DGPLQLVWUDVL�

\DQJ� VLVWHPDWLV�� GDSDW� PHQJKDVLONDQ� GDWD� GDQ�
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LQIRUPDVL�\DQJ�DNXUDW�VHUWD�FHSDW�VHKLQJJD�GDSDW�

PHQJXUDQJL�NHVDODKDQ�SHQJRODKDQ"�

�

��� /$1'$6$1�7(25,�

6LVWHP� DGDODK� NXPSXODQ� GDUL� HOHPHQ� ��

HOHPHQ�\DQJ�EHULQWHUDNVL� XQWXN�PHQFDSDL� VXDWX�

WXMXDQ�WHUWHQWX�>�@��6LVWHP�PHQJJDPEDUNDQ�VXDWX�

NHMDGLDQ� ±� NHMDGLDQ� GDQ� NHVDWXDQ� \DQJ� Q\DWD�

DGDODK�VXDWX�REMHN�Q\DWD��VHSHUWL�WHPSDW��EHQGD��

GDQ� RUDQJ� �� RUDQJ� \DQJ� EHWXO� �� EHWXO� DGD� GDQ�
WHUMDGL��

8QWXN� PHPDKDPL� DWDX� PHQJHPEDQJNDQ�

VXDWX� VLVWHP�� PDND� SHUOX� PHPEHGDNDQ� XQVXU�
XQVXU� GDUL� VLVWHP�\DQJ�PHPEHQWXNQ\D�� %HULNXW�

DGDODK� NDUDNWHULVWLN� VLVWHP� \DQJ� GDSDW�

PHPEHGDNDQ�VXDWX�VLVWHP�GHQJDQ�VLVWHP�ODLQQ\D��
D��%DWDVDQ��%RXQGDU\��

%DWDVDQ� DGDODK� SHQJDPEDUDQ� GDUL� VXDWX�

HOHPHQ�DWDX�XQVXU�PDQD�\DQJ�WHUPDVXN�GL�

GDODP�VLVWHP�GDQ�PDQD�\DQJ�GL�OXDU�VLVWHP��

E��/LQJNXQJDQ��(QYLURQPHQW��

/LQJNXQJDQ�DGDODK�VHJDOD� VHVXDWX�GL� OXDU�

VLVWHP�� OLQJNXQJDQ� \DQJ� PHQ\HGLDNDQ�

DVXPVL��NHQGDOD��GDQ�LQSXW�WHUKDGDS�VXDWX�

VLVWHP��
F��0DVXNDQ��,QSXW���

,QSXW� DGDODK� VXPEHU� GD\D� �GDWD�� EDKDQ�

EDNX�� SHUDODWDQ�� HQHUJL�� GDUL� OLQJNXQJDQ�
\DQJ� GLNRQVXPVL� GDQ� GLPDQLSLODVL� ROHK�

VXDWX�VLVWHP��

G��.HOXDUDQ��2XWSXW��
.HOXDUDQ�DGDODK�VXPEHU�GD\D�DWDX�SURGXN�

�LQIRUPDVL�� ODSRUDQ�� GRNXPHQ�� WDPSLODQ�

OD\DU� NRPSXWHU�� EDUDQJ� MDGL�� \DQJ�

GLVHGLDNDQ� XQWXN� OLQJNXQJDQ� VLVWHP� ROHK�

NHJLDWDQ�GDODP�VXDWX�VLVWHP��

H��.RPSRQHQ��&RPSRQHQW��
.RPSRQHQ� DGDODK� NHJLDWDQ�NHJLDWDQ� DWDX�

SURVHV� GDODP� VXDWX� VLVWHP� \DQJ�

PHQWUDQVIRUPDVLNDQ�LQSXW�PHQMDGL�EHQWXN�

VHWHQJDK� MDGL�� .RPSRQHQ� LQL� ELVD�

PHUXSDNDQ�VXEVLVWHP�GDUL�VHEXDK�VLVWHP��

I��3HQJKXEXQJ��,QWHUIDFH��

3HQJKXEXQJ�DGDODK�WHPSDW�NRPSRQHQ�DWDX�

VLVWHP� GDQ� OLQJNXQJDQQ\D� EHUWHPX� GDQ�

EHULQWHUDNVL��

J��3HQ\LPSDQDQ��6WRUDJH��
3HQ\LPSDQDQ� DGDODK� DUHD� \DQJ� GLNXDVDL�

GDQ�GLJXQDNDQ�XQWXN�WHPSDW�SHQ\LPSDQDQ�

VHPHQWDUD�GDQ�WHWDS�GDUL�LQIRUPDVL��HQHUJL��
EDKDQ�EDNX��GDQ�VHEDJDLQ\D��3HQ\LPSDQDQ�

PHUXSDNDQ� PHGLD� SHQ\DQJJD� GL� DQWDUD�

NRPSRQHQ� \DQJ� EHNHUMD� GHQJDQ� EHUEDJDL�
WLQJNDWDQ� \DQJ� DGD� GDQ� PHPXQJNLQNDQ�

NRPSRQHQ�\DQJ�EHUDGD�GDUL�EHUEDJDL�GDWD�

\DQJ�VDPD��

�

3HUDQFDQJDQ� VLVWHP� DGDODK� SURVHV�
SHQJDPDWDQ�WHUKDGDS�NHDGDDQ�VXDWX�EDGDQ�XVDKD�

GHQJDQ� WXMXDQ� GDSDW� PHQJHWDKXL� VLWXDVL�

RSHUDVLRQDOQ\D�GDQ�DSDNDK�EDGDQ�XVDKD�WHUVHEXW�

PHPHUOXNDQ� VXDWX� SHUEDLNDQ� DWDX� WLGDN� \DQJ�

PHOLSXWL�LGHQWLILNDVL�VXDWX�PDVDODK��DQDOLVD�VXDWX�

PDVDODK� GDQ� SHQ\HOHNVLDQ� VXDWX� PDVDODK�>�@�
WXMXDQ�GDUL�SHUDQFDQJDQ�VLVWHP�DGDODK��

D�� 8QWXN� PHPEHULNDQ� JDPEDUDQ� \DQJ� MHODV�

GDQ�UDQFDQJ�EDQJXQ�\DQJ�OHQJNDS�NHSDGD�
SURJUDPPHU� GDQ� DKOL�DKOL� WHNQLN� \DQJ�

WHUOLEDW��

E�� 8QWXN� PHPHQXKL� NHEXWXKDQ� SHPDNDL�
VLVWHP��

�

.RPSRQHQ�NRPSRQHQ�SHUDQFDQJDQ�VHFDUD�

XPXP�VHEDJDL�EHULNXW���

���3HUDQFDQJDQ�0RGHO�

���3HUDQFDQJDQ�.HOXDUDQ�

���3HUDQFDQJDQ�0DVXNDQ�

���3HUDQFDQJDQ�%DVLV�'DWD�

���3HUDQFDQJDQ�.RQWURO�
�

$SOLNDVL� \DQJ� GDSDW� PHQGXNXQJ� DGDQ\D�

VLVWHP�LQIRUPDVL��$SOLNDVL�LQL�GLDQWDUDQ\D�EDKDVD�
SHPURJUDPDQ�VHSHUWL�3+3�GDQ�P\64/��

3DGD� DZDOQ\D�� 3+3� GLUDQFDQJ� XQWXN�

GLLQWHJUDVLNDQ� GHQJDQ� ZHEVHUYHU� $SDFKH��
1DPXQ�EHODNDQJDQ� LQL��3+3� MXJD�GDSDW�EHNHUMD�

GHQJDQ� ZHEVHUYHU� VHSHUWL� 3:6� �3HUVRQDO� :HE�

6HUYHU��� ,,6� �,QWHUQHW� ,QIRUPDWLRQ� 6HUYHU�� GDQ�

;LWDPL��

<DQJ� PHPEHGDNDQ� 3+3� GHQJDQ� EDKDVD�

SHPURJUDPDQ� ODLQ� DGDODK� DGDQ\D� WDJ� SHQHQWX��
\DLWX� GLDZDOL� GHQJDQ� ³�"´� DWDX� ³�"SKS´� GDQ�

GLDNKLUL� GHQJDQ� ³"!´�� -DGL� NLWD� EHEDV�

PHQHPSDWNDQ� VNULS� 3+3� GLPDQDSXQ� GDODP�

GRNXPHQ� +70/� \DQJ� WHODK� NLWD� EXDW�0RGHO�

NHUMD� +70/� GLDZDOL� GHQJDQ� SHUPLQWDDQ� VXDWX�

KDODPDQ�ZHE�ROHK�EURZVHU��

%HUGDVDUNDQ� 85/� �8QLIRUP� 5HVRXUFH�

/RFDWRU�� DWDX� GLNHQDO� GHQJDQ� VHEXWDQ� DODPDW�

LQWHUQHW�� EURZVHU�PHQGDSDWNDQ� DODPDW�GDUL�ZHE�

VHUYHU�� PHQJLGHQWLILNDVL� KDODPDQ� \DQJ�
GLNHKHQGDNL�GDQ�PHQ\DPSDLNDQ�VHJDOD�LQIRUPDVL�

\DQJ� GLEXWXKNDQ� ROHK� ZHEVHUYHU�6HODQMXWQ\D��

ZHEVHUYHU�DNDQ�PHQFDULNDQ�EHUNDV�\DQJ�GLPLQWD�
GDQ� PHPEHULNDQ� LVLQ\D� NH� EURZVHU�� %URZVHU�

\DQJ� PHQGDSDWNDQ� LVLQ\D� VHJHUD� PHODNXNDQ�

SURVHV� SHQHUMHPDKDQ� NRGH� +70/� GDQ�
PHQDPSLONDQQ\D�NH�OD\HU�SHPDNDL��

�
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�
*DPEDU����6NHPD�+70/�

�

%DJDLPDQD� KDOQ\D� NDODX� \DQJ� GLPLQWD�
DGDODK�VHEXDK�KDODPDQ�3+3"�3ULQVLSQ\D�VHUXSD�

GHQJDQ�NRGH�+70/��+DQ\D� VDMD�� NHWLND�EHUNDV�

3+3� \DQJ� GLPLQWD� GLGDSDWNDQ� ROHK� ZHEVHUYHU��
LVLQ\D�DNDQ�GLNLULPNDQ�NH�PHVLQ�3+3�GDQ�PHVLQ�

LQLODK�\DQJ�PHPSURVHV�GDQ�PHPEHULNDQ�KDVLOQ\D�

�EHUXSD�NRGH�NRGH�+70/��NH�ZHEVHUYHU��XQWXN�

VHODQMXWQ\D�ZHEVHUYHU�PHQ\DPSDLND>Q�NH�NOLHQ��

�

�
*DPEDU����6NHPD�3+3�

�

6DODK� VDWX� NHOHELKDQ�3+3�DGDODK�PDPSX�
EHUNRPXQLNDVL� GHQJDQ� EHUEDJDL� GDWDEDVH� \DQJ�

WHUNHQDO�� 'HQJDQ� GHPLNLDQ�� PHQDPSLONDQ� GDWD�

\DQJ� EHUVLIDW� GLQDPLV�� \DQJ� GLDPELO� GDUL�
GDWDEDVH�� PHUXSDNDQ� KDO� \DQJ� PXGDK� XQWXN�

GLLPSOHPHQWDVLNDQ�� ,WXODK� VHEDEQ\D� VHULQJ�

GLNDWDNDQ� EDKZD� 3+3� VDQJDW� FRFRN� XQWXN�

PHPEDQJXQ�KDODPDQ�KDODPDQ�ZHE�GLQDPLV��

3DGD� VDDW� LQL� 3+3� VXGDK� GDSDW�

EHUNRPXQLNDVL� GHQJDQ� EHUEDJDL� GDWDEDVH��

PHVNLSXQ� GHQJDQ� NHOHQJNDSDQ� \DQJ� EHUEHGD�

EHGD�� EHEHUDSD� GLDQWDUDQ\D� DGDODK�� '%$6(��

'%0��)LOH3UR��3HUVRQL[��,QF���,QIRUPL[��,QJUHV��
,QWHUEDVH�� 0LFURVRIW� $FFHVV�� 064/�� 0\64/��

2UDFOH��3RVWJUH64/��6\EDVH��

0\64/� DGDODK� VDODK� VDWX� MHQLV� GDWDEDVH�

VHUYHU� \DQJ� VDQJDW� WHUNHQDO�� 0\64/� PHQMDGL�

VDQJDW�SRSXOHU�NDUHQD�0\64/�EHUVLIDW�IUHH��WLGDN�

SHUOX�PHPED\DU� GDODP�PHQJJXQDNDQQ\D�� SDGD�

EHUEDJDL� SODWIRUP� �XQL[�ZLQGRZV��� �6XWDUPDQ��

������� 8QWXN� PHQGDSDWNDQ� 0\64/� GDSDW� GL�

GRZQORDG� GDUL� KWWS���ZZZ�P\VTO�RUJ� DWDX�
ZZZ�P\VTO�FRP��

0\64/� WHUPDVXN� MHQLV� 5'%06�

�5HODWLRQDO�'DWDEDVH�0DQDJHPHQW�6\VWHP���3DGD�
0\64/��VHEXDK�GDWDEDVH�PHQJDQGXQJ�VDWX�DWDX�

VHMXPODK�WDEHO��7DEHO�WHUGLUL�DWDV�VHMXPODK�EDULV�

GDQ�VHWLDS�EDULV�PHQJDQGXQJ�VDWX�DWDX�EHEHUDSD�

NRORP��

3DGD�VDDW�LQVWDODVL��VHFDUD�GHIDXOW�0\64/�

DNDQ�PHPEXDW�VHEXDK�GDWDEDVH�EHUQDPD�P\VTO��

6DODK�VDWX�LVL�GDUL�GDWDEDVH�LQL�DGDODK�WDEHO�

XVHU�� WDEHO� LQL� EHULVL� QDPD� GDQ� SDVVZRUG� XVHU�

\DQJ�GDSDW�PHQJDNVHV�GDWD� SDGD�GDWDEDVH�\DQJ�
GLEXDW�GL�P\VTO��

'DWDEDVH� LQL� MXJD� EHULVL� KDN�KDN� \DQJ�

GLEHULNDQ�SDGD�VHWLDS�XVHU��

D��7LSH�GDWD�\DQJ�GLWHULPD�ROHK�0\64/�
0\64/� PHQHULPD� EHUEDJDL� PDFDP� WLSH�

GDWD��7LSH�WLSH� GDWD� LQL� GLEDJL�PHQMDGL� ���

\DLWX�� WLSH� GDWD� XQWXN� ELODQJDQ�� WLSH� GDWD�
XQWXN�WDQJJDO�GDQ�MDP��GDQ�WLSH�GDWD�XQWXN�

NDUDNWHU��

E��)XQJVL�IXQJVL�0\64/�

$GD�EDQ\DN�IXQJVL�\DQJ�GDSDW�GLJXQDNDQ�

XQWXN�PHQJDNVHV� GDWDEDVH� SDGD�0\64/��

6HEDJLDQ�EHVDU�GDUL�IXQJVL�IXQJVL�WHUVHEXW�

PHQJJXQDNDQ� DZDODQ� ³P\VTOB´�� 'DODP�

NHVHPSDWDQ� LQL� SHQHOLWL� DNDQ� PHQFRED�

PHPDSDUNDQ� EHEHUDSD� IXQJVL�IXQJVL�
WHUVHEXW��

�

��� 0(72'(�3(1(/,7,$1�

3DGD� DQDOLVLV� VLVWHP� LQL� DGD� EHEHUDSD�

WDKDSDQ�XUDLDQ�GLDQWDUDQ\D�DGDODK��

D�� $QDOLVD�VLVWHP�\DQJ�VHGDQJ�EHUMDODQ�

3HQFDWDWDQ�'DWD�6LVZD�

6LVZD�603�3XWUD�3HUWLZL�DQJNDWDQ�EDUX�

WHUOHELK�GDKXOX�KDUXV�PHQJLVL� IRUP�GDWD�GLUL�

VLVZD�� NHPXGLDQ� GDWD� WHUVHEXW� KDUXV�

GLVHUDKNDQ� NHSDGD� VWDI� \DQJ� EHUVDQJNXWDQ��

6LVZD�VHFDUD� ODQJVXQJ�PHPEDZD�.DUWX�633�
NHSDGD� EDJLDQ� 7DWD� 8VDKD�� VHWHODK� LWX� VWDI�

7DWD� 8VDKD� PHQFDWDW� � SHPED\DUDQ� \DQJ� GL�

ODNXNDQ� VLVZD� WHUVHEXW�� MLND� VLVZD� WHUVHEXW�
WLGDN� PHPEDZD� NDUWX� 633� PDND� VWDI� 7DWD�

8VDKD� DNDQ� PHPEHULNDQ� EXNWL� SHPED\DUDQ�

EHUXSD� EXNWL� NZLWDQVL� GHQJDQ� NHWHUDQJDQ�
SHPED\DUDQ�\DQJ�GL�ODNXNDQ�VLVZD�WHUVHEXW��

�

3URVHV�3HPEXDDQ�ODSRUDQ�

6WDI�7DWD�8VDKD�DNDQ�PHPEXDW�VHEXDK�

ODSRUDQ� NHXDQJDQ� VHWLDS� SULRGH� WHUWHQWX��

ELDVDQ\D� ODSRUDQ� DNDQ� GLEXDW� VHWLDS� KDUL��
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PLQJJX��GDQ�EXODQDQ��6HWHODK�6WDI�7DWD�8VDKD�

VHOHVDL� PHPEXDW� ODSRUDQ�� NHPXGLDQ� DNDQ� GL�

VHUDKNDQ� NHSDGD� SLPSLQDQ� DWDX� NH� .HSDOD�
7DWD�8VDKD�\DQJ�DNDQ�GL�WHUXVNDQ�NH�.HSDOD�

VHNRODK�

�
E��$QDOLVD�3URVHV�

.HJLDWDQ�NHJLDWDQ�\DQJ�GLODNXNDQ�ROHK�

%DJLDQ� 7DWD� 8VDKD� GDODP� PHODNVDQDNDQ�

SURVHV�SURVHV� $GPLQLVWUDVL� 7DWD� 8VDK� \DQJ�

GLJDPEDUNDQ�GHQJDQ�$FWLYLW\�'LDJUDP��

�

3URVHV�$GPLQLVWUDVL�6LVZD�

$FWLYLW\� 'LDJUDP� 3HQFDWDWDQ�

3HPED\DUDQ�,XUDQ�6LVZD�

�
*DPEDU����'LDJUDP�3HPED\DUDQ�,XUDQ�

6LVZD�

3URVHV�SHPEXDWDQ�ODSRUDQ�

3URVHV�SHPEXDWDQ�ODSRUDQ�

�

�
*DPEDU����'LDJUDP�3HPEXDWDQ�/DSRUDQ�

�

F��$QDOLVD�0DVXNDQ�

$QDOLVD�PDVXNDQ�\DQJ�GL�KDVLONDQ�GDUL�
VLVWHP�\DQJ�EHUMDODQ�DGDODK�VHEDJDL�EHULNXW��

1DPD�0DVXNDQ���)RUP�'DWD�6LVZD�

6XPEHU� ��6LVZD�
)XQJVL� ��'LJXQDNDQ�XQWXN�

PHQJHWDKXL�GDWD�GLUL�

VLVZD�\DQJ�EHUVHNRODK�

GL�603�3XWUD�3HUWLZL�

0HGLD� ��.HUWDV�

5DQJNDS� �����VDWX��OHPEDU�

)UHNXHQVL� ��6HWLDS�DGD�VLVZD�\DQJ�

EDUX�PDVXN�WDKXQ�DMDUDQ�

\DQJ�EDUX�
)RUPDW� ��/LKDW�ODPSLUDQ�%���

.HWHUDQJDQ� ��'L�EXDW�XQWXN�PHQJLVL�

GDWD�GLUL�VLVZD�
+DVLO�$QDOLVD� ��6XGDK�FXNXS�EDLN�

VHEDJDL�EDKDQ�DQDOLVLV�

1DPD�0DVXNDQ���.DUWX�633�
)XQJVL� ��6HEDJDL�EXNWL�

SHPED\DUDQ�LXUDQ�

VHNRODK�\DQJ�GLPLOLNL�

ROHK�PDVLQJ�PDVLQJ�

VLVZD�

0HGLD� ��.HUWDV�

'LVWULEXVL� ��6LVZD�

5DQJNDS� �����VDWX��OHPEDU�

)UHNXHQVL� ��6HWLDS�DGD�VLVZD�\DQJ�
PHPED\DU�LXUDQ�VHNRODK�

)RUPDW� ��/DPSLUDQ�%���

.HWHUDQJDQ� ��.DUWX�633�GL�EXDW�ROHK�
EDJLDQ�7DWD�8VDKD�

XQWXN�GL�EHULNDQ�NHSDGD�

LVZD��GDQ�VLVZD�

PHPEDZDQ\D�VHWLDS�NDOL�

PHPED\DU�LXUDQ�VHNRODK�

+DVLO�$QDOLVD� ��6XGDK�FXNXS�EDLN�

NHSHUOXDQ�$QDOLVD�

�

G��$QDOLVD�.HOXDUDQ�

$QDOLVD� NHOXDUDQ� \DQJ� GLKDVLONDQ� GDUL�

VLVWHP�\DQJ�EHUMDODQ�VHEDJDL�EHULNXW��

1DPD�.HOXDUDQ���.ZLWDQVL�
)XQJVL� ��6HEDJDL�EXNWL�

SHPED\DUDQ�6LVZD�

0HGLD� ��.HUWDV�
'LVWULEXVL� ��6LVZD�6WDI�

5DQJNDS� �����GXD��OHPEDU�

)UHNXHQVL� ��VHWLDS�WHUMDGL�

SHPED\DUDQ�

9ROXPH� �����EXODQ�

.HWHUDQJDQ� ��GLEXDW�VHEDJDL�WDQGD�

EXNWL�SHPED\DUDQ�
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+DVLO�$QDOLVD� ��6XGDK�FXNXS�EDLN�

VHEDJDL�EDKDQ�DQDOLVD�

�

��� ,03/(0(17$6,�

,PSOHPHQWDVL� VLVWHP� LQIRUPDVL�

DGPLQLVWUDVL�GL�603�3XWUD�3HUWLZL�LQL�GLODNXNDQ�

GHQJDQ� PHQJJXQDNDQ� EDKDVD� GDQ� OLQJNXQJDQ�

SHPURJUDPDQ� 3+3� GHQJDQ� EDVLV� GDWD� \DQJ�

GLJXQDNDQ� DGDODK� 0\64/�� $SOLNDVL� WHUVHEXW�

GDSDW� GLMDODQNDQ� SDGD� EHUEDJDL� SODWIRUP� VLVWHP�
RSHUDVL�GDQ�SHUDQJNDW�NHUDV��WHWDSL�LPSOHPHQWDVL�

GDQ�SHQJXMLDQ�VHSHQXKQ\D�KDQ\D�GLODNXNDQ�SDGD�

SHUDQJNDW�NHUDV�3&��3HUVRQDO�&RPSXWHU��GHQJDQ�
VLVWHP�RSHUDVL�0LFURVRIW�:LQGRZV�;3��

�

,PSOHPHQWDVL� 3HUDQJNDW� /XQDN� \DQJ�

GLJXQDNDQ�

�

7DEHO���5LQFLDQ�.HEXWXKDQ�3HUDQJNDW�

/XQDN�

�
�

,PSOHPHQWDVL� 3HUDQJNDW� .HUDV� \DQJ�

GLJXQDNDQ��

6LVWHP� SHUDQJNDW� NHUDV� \DQJ� GLJXQDNDQ�
KDUXV� PHPHQXKL� VSHVLILNDVL� PLQLPDO� VHKLQJJD�

PDPSX� PHPHQXKL� NHEXWXKDQ� KDUGZDUH� GDUL�

VLVWHP� \DQJ� DND� GLWHUDSNDQ��$GDSXQ� VSHVLILNDVL�
KDUGZDUH�\DQJ�GLEXWXKNDQ�ROHK�VLVWHP�LQL�DGDODK��

�

7DEHO����5LQFLDQ�.HEXWXKDQ�3HUDQJNDW�.HUDV�

�
�

,PSOHPHQWDVL�%DVLV�'DWD�

%DVLV�GDWD� \DQJ� WHODK�PHPSXQ\DL� EHQWXN�

QRUPDO� VHODQMXWQ\D� GLMHODVNDQ� GDODP�

VSHVLILNDVLEDVLV� GDWD� \DQJ� PHOLSXWL� QDPD� ILOH��

PHGLD� SHQ\LPSDQDQ� \DQJ� GLJXQDNDQ�� LVL� \DQJ�
GLVLPSDQ�� RUJDQLVDVL� \DQJ� GLJXQDNDQ�� SULPDU\�

NH\��SDQMDQJ�UHFRUG��MXPODK�UHFRUG�GDQ�VWUXNWXU��

D�� �)LOH�6LVZD�

�

7DEHO����6LVZD�

�
�

E�� 6WUXNWXU�7DEHO�.HODV�

�

7DEHO����.HODV�

1

R�

1DPD�

ILHOG�
-HQLV� /HED

U�

.HWHUDQJD

Q��� LGBNHODV� ,QW� �� ,'�.HODV�

�� QPBNHOD

V�

9DUFKD

U�
��� 1DPD�

.HODV��

F�� �6WUXNWXU�7DEHO�,XUDQ��

�

7DEHO����-HQLV�,XUDQ�

1

R�

1DPD�

)LHOG�
-HQLV� /HED

U�
.HWHUDQJDQ�

�� LGBMHQLV� ,QW� �� ,'�-HQLV�

�� QPBLXUD

Q�

9DUFK

DU�
��� 1DPD�LXUDQ�

�� KUJBED\D

U�

'HFLP

DO�
��� +DUJD�

%D\DU��� MQVBDQJJ

DUDQ�

'HFLP

DO�
��� -HQLV�

$QJJDUDQ��

G�� 6WXUNWXU�7DEHO�%D\DU�
�

7DEHO����%D\DU�

1

R�

1DPD�

)LHOG�
-HQLV� /HED

U�

.HWHUDQJD

Q��� QRBLXUDQ� 9DUFKD

U�
�� 1R�,XUDQ�

�� LGBMHQLV� ,QW� �� ,'�-HQLV�

�� MPOBED\D

U�

'HFLPD

O�
��� -PO�%D\DU�

�� VLVDBED\D

U�

'HFLPD

O�
��� 6LVD�%D\DU�

�

H�� 6WUXNWXU�7DEHO�-HQLV�.ZLWDQVL�
�

7DEHO����.ZLWDQVL�

1

R�

1DPD�

)LHOG�
-HQLV� /HE

DU�
.HWHUDQJDQ�

�� QRBNZLWD

QVL�

9DUFK

DU�
�� 1R�.ZLWDQVL�

�� WJOBNZLWD

QVL�
'DWH� �� 7DQJJDO�

.ZLWDQVL�
�� QRBLXUDQ� 9DUFK

DU�
�� 1R�,XUDQ�

-HQLV�3HUDQJNDW�/XQDN�

:LQGRZV� ;3� 3URIHVVLRQDO�
63���/LQX[�

0\64/� YHUVL� �������

ZLQ���/LQX[�

$SDFKH�Y�������

�

�

3HUDQJNDW�.HUDV�

&DVLQJ� 6LPEDGGD�;�����

3RZHU�6XSSO\� $QWHF�1HR+(�����

0RWKHUERDUG�
'LVHVXDLNDQ� GHQJDQ�

SURFHVVRU�

3URFHVVRU� ,QWHO�3HQWLXP�'�����

0HPRU\�
&UXFLDO�3&�������''5��

��[����0%��

+DUGLVN� ����*%������6$7$�

9*$� ,QWHJUDWHG�

2SWLFDO�'ULYH�
6$0681*� 6+�6���

'9'�ZULWHU�

0RQLWRU� ��³�

0RXVH� 36��6WDQGDUG�

.H\ERDUG� 36��6WDQGDUG�

6WDELOL]HU� 6WDQGDUG�

�

1R� 1DPD�)LHOG� -HQLV� /HEDU� .HWHUDQJDQ�

�� 1LV� 9DUFKDU� �� 1R� ,QGXN�

6LVZD��� LGBNHODV� ,QW� �� ,G�.HODV�

�� 1DPD� 9DUFKDU� ��� 1DPD�

6LVZD��� WHPSDWBODKLU� 9DUFKDU� ��� 7HPSDW�

/DKLU��� WJOBODKLU� 'DWH� �� 7DQJJDO�

/DKLU��� $ODPDW� 9DUFKDU� ���� $ODPDW�

�� MQVBNHODPLQ� 9DUFKDU� ��
-HQLV�

.HODPLQ�
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�

I�� 6WUXNWXU�7DEHO�$QJJDUDQ�

�
7DEHO����$QJJDUDQ�

1R

R�
1DPD�)LHOG� -HQLV� /HED

U�

.HWHUDQJD

Q�
�� LGBDQJJDUDQ� ,QW� �� ,G�

$QJJDUDQ�
�� QPBDQJJDUD

Q�

9DUFKD

U�
��� 1DPD�

$QJJDUDQ��

,PSOHPHQWDVL�$SOLNDVL�

3HPEXDWDQ� 'DWDEDVH� VLVWHP� SDGD� VLVWHP�

GLEXDW� EHUGDVDUNDQ� (5'� \DQJ� WHODK� GLEXDW��

3HPEXDWDQ� GDWDEDVH� GDODP� VLVWHP� DSOLNDVL�

DGPLQLVWUDVL� SHPED\DUDQ� NHXDQJDQ� VHNRODK�

EHUEDVLV� GHNVWRS� LQL� PHQJJXQDNDQ� 3+3�

0\$GPLQ��������

3DGD�OD\RXW�\DQJ�WHODK�GLGHILQLVLNDQ�SDGD�

EDE�SHUDQFDQJDQ�WHUGDSDW�EHEHUDSD�OD\RXW�XQWXN�
VLVWHP� LQL�� GLDQWDUDQ\D� DGDODK� WDPSLODQ� XQWXN�

ORJLQ�VLVWHP��KDODPDQ�XWDPD��WDPSLODQ�PHQX�ILOH�

PDVWHU�� KDODPDQ� HQWUL� MHQLV� DQJJDUDQ�� KDODPDQ�
HQWUL� MHQLV� LXUDQ�� KDODPDQ� HQWUL� GDWD�

NHODV�KDODPDQ� HQWUL� GDWD� VLVZD�� KDODPDQ� WDEHO�

GDWD�VLVZD��KDODPDQ�IRUP�SHPED\DUDQ�LXUDQ�GDQ�
KDODPDQ�EXNWL�NZLWDQVL�SHQHULPDDQ�

�

�
*DPEDU����+DODPDQ�/RJLQ�

��

�
*DPEDU����+DODPDQ�8WDPD�

�

�
�

*DPEDU����0HQX�)LOH�0DVWHU�

�

�
*DPEDU����(QWUL�-HQLV�$QJJDUDQ�

�

�
*DPEDU����(QWUL�-HQLV�,XUDQ�

�

�
*DPEDU�����(QWUL�'DWD�.HODV�

�

�
*DPEDU�����(QWUL�'DWD�6LVZD�
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�

�
*DPEDU�����'DWD�6LVZD�

�

*DPEDU�����)RUP�3HPED\DUDQ�,XUDQ�

�

�
*DPEDU�����7DPSLODQ�%XNWL�.ZLWDQVL�

3HQHULPDDQ�

�

��� 3(1*8-,$1�

3DGD� SHQJXMLDQ� VLVWHP� GLODNXNDQ�

SHQJXMLDQ� GHQJDQ� PHQJJXQDNDQ� PHWRGH�

SHQJXMLDQ� EODFN� ER[�� 3HQJXMLDQ� SHUWDPD�

PHUXSDNDQ�SHQJXMLDQ�DOSKD�VHGDQJNDQ�SHQJXMLDQ�

NHGXD�PHUXSDNDQ�SHQJXMLDQ�EHWD��

�

3HQJXMLDQ�DOSKD�

3HQJXMLDQ� DOSKD� GLODNXNDQ� ROHK�

SHPEDQJXQ� VLVWHP�� 3HQJXMLDQ� DOSKD� GLODNXNDQ�
XQWXN�PHQJHWDKXL�DSDNDK�VLVWHP�\DQJ�GLEDQJXQ�

PDVLK�PHPLOLNL�HURU�SDGD�VLVWHP�DWDX� WDPSLODQ��

'DODP� SHQJXMLDQ� DOSKD� GLODNXNDQ� SHQJXMLDQ�
WHUKDGDS�EHEHUDSD�IXQJVL�\DQJ�VXGDK�GL�EXDW�SDGD�

VLVWHP�)XQJVL�IXQJVL� \DQJ� GLXML� DGDODK�� WDPEDK�

GDWD��XEDK�GDWD��KDSXV�GDWD��FDUL�GDWD��OLKDW�GDWD��
FHWDN�ODSRUDQ��+DVLO�SHQJXMLDQ�DOSKD�DGDODK��

�

7DEHO����3HQJXMLDQ�$OSKD�

1R� )XQJVL�\DQJ�

'LXML�

+DVLO�3HQJXMLDQ�

�� /LKDW�'DWD� )XQJVL�OLKDW�GDWD�

EHUIXQJVL�EDLN�

�� 7DPEDK�'DWD� )XQJVL�WDPEDK�

GDWD�EHUIXQJVL�EDLN�

�� +DSXV�'DWD� )XQJVL�KDSXV�GDWD�
EHUIXQJVL�EDLN�

�� &DUL�'DWD� )XQJVL�OLKDW�GDWD�
EHUIXQJVL�EDLN�

�� 8EDK�'DWD� )XQJVL�XEDK�GDWD�
EHUIXQJVL�EDLN�

�� &HWDN�'DWD� )XQJVL�FHWDN�

ODSRUDQ�EHUIXQJVL�

�

3HQJXMLDQ�%HWD�

3HQJXMLDQ�EHWD�PHUXSDNDQ�SHQJXMLDQ�\DQJ�

GLODNXNDQ�ROHK�SHQJJXQD�VLVWHP��3DGD�SHQJXMLDQ�

EHWD� LQL� GLODNXNDQ� SHQJXMLDQ� SDGD� EHEHUDSD�

IXQJVL�\DQJ�WHUVHGLD�SDGD�VLVWHP��

%HULNXW� DGDODK� KDVLO� GDUL� SHQJXMLDQ� EHWD�

\DQJ�GLODNXNDQ��
�

7DEHO�����3HQJXMLDQ�%HWD�

�
�

��� .(6,038/$1�

.HVLPSXODQ� SHQHOLWLDQ� LQL� DGDODK�
EHUGDVDUNDQ� LPSOHPHQWDVL� GDQ� SHQJXMLDQ� \DQJ�

GLODNXNDQ�� PHWRGH�:DWHU� )DOO� GDSDW� GLWHUDSNDQ�

SDGD�VLVWHP�LQIRUPDVL�DGPLQLVWUDVL�VHNRODK�DWDX�

SHPED\DUDQ� VXPEDQJDQ� SHQJHPEDQJDQ�

SHQGLGLNDQ� �633�� EHUEDVLV� GHVNWRS� GHQJDQ�

EHEHUDSD� WDKDSDQ� \DWLX� PXODL� GDUL� WDKDSDQ�
DQDOLVLV� VLVWHP�� NHEXWXKDQ� VLVWHP�� SHUDQFDQJDQ�

VLVWHP��SHQJHPEDQJDQ�VLVWHP�VDPSDL�NH�WDKDSDQ�
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SHQJXMLDQ� VLVWHP� GDQ� GLODQMXW� NH� WDKDS�

LPSOHPHQWDVL� VLVWHP�� 'HQJDQ� WDKDSDQ�WDKDSDQ�

ZDWHUIDOO� GL� DWDV� PDND� VLVWHP� DGPLQLVWUDVL�

VHNRODK�603�SXWUD�SHUWLZL�GDSDW�GLNHPEDQJNDQ�
GDQ�GLWHUDSNDQ��

�

'$)7$5�3867$.$�

>�@�+DUWRQR�� -�� �������� $QDOLVLV� GDQ� 'HVDLQ� 6LVWHP�
,QIRUPDVL�(GLVL�NH����<RJ\DNDUWD�

>�@�+DUWRQR�� -�� �������� 3HQJHQDODQ� .RPSXWHU� GDQ�

6LVWHP�,QIRUPDVL��<RJ\DNDUWD�

>�@�'DYLG���3RZHUV����������3+3�6ROXWLRQV��'\QDPLF�

:HE�'HVLJQ�0DGH�(DV\��)ULHQGVRI�('�DQ�$SUHVV�

&RPSDQ\��1HZ�<RUN��8QLWHG�6WDWHV�RI�$PHULFD��

>�@�0DGFRPV��������� 7HNQLN� 0XGDK� 0HPEDQJXQ�

:HEVLWH�GHQJDQ�+70/��3+3�GDQ�0\64/��0DGLXQ��

>�@�0XQDZDU�� �������� 3HPRGHODQ� 9LVXDO� 'HQJDQ�

80/��3HQHUELW�*UDKD�,OPX��<RJ\DNDUWD��

>�@�.DGLU� $EGXO�� ��������'DVDU� 3HPURJUDPDQ� :HE�

'LQDPLV�0HQJJXQDNDQ�3+3��$QGL�<RJ\DNDUWD��

>�@�/DQR�� .HYLQ�� �������� 80/� �� 6HPDQWLFV� $QG�

$SSOLFDWLRQV�� �-RKQ�:LOH\	�6RQV�� ,QF��+RERNHQ��

1HZ�-HUVH\��

>�@�*XQDZDQ�� :DK\X�� �������� .HEXW� 6HKDUL� MDGL�

0DVWHU�3+3��*HQLXV��<RJ\DNDUWD��

>�@�3RGHVZD� �� +RZDUG�� �������� 80/� IRU� WKH� ,7�

%XVLQHVV� $QDO\VW�� 6HFRQG� (GLWLRQ�� $� 3UDFWLFDO�

*XLGH� WR� 5HTXLUHPHQWV� *DWKHULQJ� 8VLQJ� WKH�

8QLILHG�0RGHOLQJ�/DQJXDJH��&RXUVH�7HFKQRORJ\�

375�� &KDQQHO� &HQWHU� 6WUHHW� %RVWRQ�� 0$� ������

86$���

�
�

�


