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.DWD�NXQFL����LQGLNDWRU�GLJLWDO��VWDWLVWLFDO�SURFHVV�FRQWURO��$UGXLQR

�� 3(1'$+8/8$1��

6DODK� VDWX� IXQJVL� GDUL� %DODL� %HVDU� .HUDPLN�

%DQGXQJ�DGDODK�VHEDJDL�OHPEDJD�\DQJ�PHQJXML�GDQ�

PHPEHUL VHUWLILNDVL� SURGXN�SURGXN� NHUDPLN� KDVLO�

LQGXVWUL� GL� ,QGRQHVLD�� 3URGXN� NHUDPLN� \DQJ� GLXML�

DQWDUD�ODLQ�DGDODK�XELQ�GHQJDQ�VDODK�VDWX�SHQJXMLDQ�

\DQJ� GLODNXNDQ� \DLWX� PHQJXNXU� NHVLNXDQ�� NHUDWDDQ�

WHSL�� GDQ� NHUDWDDQ� SHUPXNDDQ�� 3HQJXMLDQ� LQL�

GLODNXNDQ� GL� DWDV� PHMD� XML� \DQJ� GLOHQJNDSL� GHQJDQ�

DODW�XNXU�GLJLWDO�\DQJ�WHUNDOLEUDVL�

3URVHV� SHQJXMLDQ� \DQJ� GLODNXNDQ� VDDW� LQL�

DGDODK�GHQJDQ�PHPDNDL� XELQ� VWDQGDUG�\DQJ� WHUEXDW�

GDUL�EDMD��GLOHWDNNDQ�GL�DWDV�PHMD�XML�VHEDJDL�UHIHUHQVL�

NDOLEUDVL� DODW� XNXU�� 6HWHODK� LWX� SHWXJDV� DNDQ�

PHODNXNDQ� HPSDW� NDOL� SHQJXNXUDQ� XQWXN� NHVLNXDQ��
NHUDWDDQ�WHSL��GDQ�NHUDWDDQ�SHUPXNDDQ��

3HQJXNXUDQ� GLODNXNDQ� GHQJDQ� FDUD�

PHQJDPDWL�QLODL�VLPSDQJDQ�\DQJ�GLKDVLONDQ�ROHK�DODW�

XNXU� GLJLWDO�� $GD� OLPD� DODW� XNXU� GLJLWDO� \DQJ� KDUXV�

GLFDWDW�GDODP�EHQWXN�NHUWDV�ODSRUDQ�XQWXN�VDWX�EXDK�

VXGXW� XELQ�� 6HWLDS� VDPSHO� XELQ� GLXNXU� VHEDQ\DN�

HPSDW� NDOL�� $GD� ��� EXDK� VDPSHO� XELQ� XQWXN� VHWLDS�

MHQLV�SURGXN�\DQJ�KDUXV�GLXML�VHKLQJJD�DGD�����GDWD�

\DQJ�KDUXV�GLFDWDW�NHPXGLDQ�GLSLQGDKNDQ�NH�DSOLNDVL�

0LFURVRIW� ([FHO� XQWXN� NHSHUOXDQ� DQDOLVD� GDQ�

SHODSRUDQ�

%HUNDLWDQ� GHQJDQ� SURVHV� SHQFDWDWDQ� \DQJ�

GLODNXNDQ� PDQXDO� GDQ� EHUNDOL�NDOL� PDND� GLUDVDNDQ�

SHUOXQ\D� VHEXDK� VLVWHP� \DQJ� GDSDW� PHPEDQWX��

6LVWHP� LQL� GLKDUDSNDQ� GDSDW� PHODNXNDQ� SHQFDWDWDQ�

VHPXD� GDWD� ODQJVXQJ� NH� GDODP� ILOH� ([FHO� GHQJDQ�

PHPEDFD�GDWD�GDUL�DODW�XNXU��

8QWXN� NHSHUOXDQ� LWX� %DODL� %HVDU� .HUDPLN�

%DQGXQJ� EHNHUMD� VDPD� GHQJDQ� 3ROLWHNQLN� 1HJHUL�

%DQGXQJ� GDODP� SURJUDP� SHQJDEGLDQ� NHSDGD�

PDV\DUDNDW��'DODP�SHQJDEGLDQ�PDV\DUDNDW�LQL�DNDQ�

GLODNXNDQ� SHQHOLWLDQ� WHUDSDQ� EHUXSD� VHEXDK� VLVWHP�

SHQFDWDWDQ� KDVLO� XML� DODW� XNXU� WHUKDGDS� VDPSHO� XELQ�

ODQJVXQJ� NH� GDODP� EHUNDV� \DQJ� ELVD� GLEDFD� ROHK�

0LFURVRIW�([FHO��/DQJNDK�ODQJNDK�SHODNVDQDDQ�GDQ�

GDVDU�WHRULQ\D�GLEHULNDQ�GDODP�VXE�EDE�EHULNXW�LQL�

�� 0(72'2/2*,

$ODW� XNXU� \DQJ� GLPLOLNL� ROHK� %DODL� %HVDU�
.HUDPLN�DGDODK�LQGLNDWRU�GLJLWDO�0LWXWR\R�'LJLPDWLF�

WLSH����������$ODW�XNXU�LQL�PHPLOLNL�DNXUDVL�VDPSDL���

DQJND�VLJQLILNDQ�������PP���'DODP�EDGDQ�LQGLFDWRU�

LQL�WHUVHGLD�VHEXDK�VDOXUDQ�NRPXQLNDVL�GDWD��



%HUGDVDUNDQ� KDVLO� SHQHOXVXUDQ� IRUPDW�

NRPXQLNDVL� GDWD� GDUL� LQGLNDWRU� GLJLWDO� LQL� DGDODK�

6WDWLVWLFDO�3URFHVV�&RQWURO�\DLWX�WHUGLUL�DWDV����NDUDWHU�

ELW� WHUEDOLN��$JDU�GDSDW�GLEDFD�ROHK�NRPSXWHU�PDND�

ELW� GDWD� LQL� KDUXV�PHQGDSDWNDQ�SHPURVHVDQ� WHUOHELK�

GDKXOX� DJDU� NRPSDWLEHO� GHQJDQ� IRUPDW� GDWD�

NRPXQLNDVL� VHULDO� GL� NRPSXWHU�� /DQJNDK�ODQJNDK�

\DQJ�KDUXV�GLODXNDQ�DGDODK�VHSHUWL�EHULNXW�

/DQJNDK�SHUWDPD�DGDODK�PHPEXDW�SHUDQJNDW�

NRQYHUVL�GDWD�GDUL�LQGLNDWRU�GLJLWDO�NH�NRPSXWHU�3&��

8QWXN� NHEXWXKDQ� NRQYHUVL� GLSHUOXNDQ� LQIRUPDVL�
NRPXQLNDVL� OHYHO� UHQGDK� VHSHUWL� WLQJNDW� WHJDQJDQ�

\DQJ�GLNHOXDUNDQ�GDQ�IRUPDW�GDWD��,QIRUPDVL�WHUVHEXW�

ELVD�GLSHUROHK�GDUL�EXNX�PDQXDO�LQGLNDWRU�GLJLWDO�

/DQJNDK� VHODQMXWQ\D� DGDODK� PHQHQWXNDQ�

SHUDQJNDW� \DQJ� DNDQ� GLJXQDNDQ� XQWXN� PHQJXEDK�

OHYHO� WHJDQJDQ� RXWSXW� LQGLNDWRU� GLJLWDO� NH� OHYHO�

WHJDQJDQ� NRPSXWHU�� 6HWHODK� OHYHO� LQGLNDWRU� VHVXDL�

PDND� SURVHV� NRQYHUVL� IRUPDW� GDWD� ELVD� GLODNXNDQ��

)RUPDW�GDWD�\DQJ�VXGDK�VHVXDL�NHPXGLDQ�ELVD�GLFDWDW�

VHVXDL� GHQJDQ� NHEXWXKDQ� %DODL� %HVDU� .HUDPLN�

%DQGXQJ�

3HQJXMLDQ� KDVLO� NRQYHUVL� GLODNXNDQ� GL�

ODERUDWRULXP� GDQ� GL� ODSDQJDQ�� 'L� ODERUDWRULXP�

SHQJXMLDQ� GLODNXNDQ� WHUKDGDS� PDVLQJ�PDVLQJ� VXE�

VLVWHP� GDQ� VLVWHP� VHFDUD� NHVHOXUXKDQ�� 7XMXDQ� GDUL�

SHQJXMLDQ� VXE� VLVWHP� DGDODK�PHPHULNVD� NHVHVXDLDQ�

GLVSOD\�DQJND�GL�LQGLNDWRU�GHQJDQ�SHPEDFDDQ�PHODOXL�

NRPXQLNDVL�GDWD��3HQJXMLDQ�PHQ\HOXUXK�GLODNXNDQ�GL�

ODERUDWRULXP�GDQ� GL� UXDQJ�XML�%DODL�%HVDU�.HUDPLN�

XQWXN� PHQGDSDWNDQ� LQWHJUDVL� VLVWHP� \DQJ� GLEXDW�

GHQJDQ�VLVWHP�\DQJ�VXGDK�DGD��

�� /$1'$6$1�7(25,

.RPXQLNDVL�'DWD

3URVHV� SHQJDQWDUDQ� LQIRUPDVL� GDUL� VDWX�

SHUDQJNDW�NH�SHUDQJNDW�ODLQ�PHODOXL�NRPXQLNDVL�GDWD�

PHQV\DUDWNDQ�DGDQ\D�NHVDPDDQ�FDUD�SHQJLULPDQ�GDQ�

SHQHULPDDQ� GDWD�� &DUD� SHQJLULPDQ� GDQ� SHQHULPDDQ�

GDWD� LQL� WHUPDVXN� GL� GDODPQ\D� IRUPDW� WHJDQJDQ��

SHZDNWXDQ��GDQ�UHSUHVHQWDVL�GDWD�GDODP�ELW��-LND�DGD�

SHUEHGDDQ� PDND� SHUOX� GLODNXNDQ� NRQYHUVL� OHYHO�

WHJDQJDQ��SHZDNWXDQ��GDQ�UHSUHVHQWDVL�GDWD�

3HUDQJNDW� LQGLNDWRU� LQGLNDWRU� GLJLWDO� \DQJ�

GLPLOLNL�ROHK�%DODL�%HVDU�.HUDPLN�DGDODK�0LWXWR\R�

'LJLPDWLF�WLSH����������3HUDQJNDW�NHUDV�LQGLNDWRU�LQL�

GLSHUOLKDWNDQ� SDGD� *DPEDU� ��� 0HQXUXW� VSHVLILNDVL�

WHNQLV� SHUDQJNDW� LQL� PHPLOLNL� VDOXUDQ� NRPXQLNDVL�

XQWXN� PHQJLULPNDQ� KDVLO� SHQJXNXUDQ� PHPDNDL�

VWDQGDU�6WDWLVWLFDO�3URFHVV�&RQWURO �63&���

*DPEDU����0LWXWR\R�'LJLPDWLF�,QGLFDWRU

*DPEDU����3LQRXW�GDUL�.DEHO�63&�0LWXWR\R��GLDPELO�

GDUL GDWDVKHHW�GLJLPDWLF�

6HODLQ� LWX� IRUPDW GDWD� \DQJ� GLKDVLONDQ� ROHK�

LQGLNDWRU�GLJLWDO�LQL�DGDODK����ELW�\DQJ�WHUEDJL�DWDV����

EXDK� QLEEOH� ELW� WHUEDOLN�� ,VL� GDUL� VHWLDS� QLEEOH�

GLEHULNDQ�SDGD�WDEHO���EHULNXW�LQL�

7DEHO����)RUPDW�'DWD�63&�0LWXWR\R

8UXWDQ�1LEEOH ,VL

G��G� �[)� VHEDJDL� WDQGD�

SHQGDKXOX

G� �� MLND� SRVLWLI�� �� MLND�
QHJDWLI

G��G�� DQJND�KDVLO�SHQJXNXUDQ

G�� MXPODK�DQJND�EHODNDQJ�

NRPD

G�� XQLW��� PP��� LQFKL

8QWXN�NHSHUOXDQ�NRQYHUVL�GDWD�63&�NH�3&�DGD�

EDQ\DN�SHUDQJNDW�NRPHUVLDO��7HWDSL�KDUJD�SHUDQJNDW�

NRPHUVLDO� FXNXS� PDKDO�� 6HODLQ� LWX� GLSHUOXNDQ�

SHUDQJNDW�OXQDN�XQWXN�SHQFDWDWDQ�\DQJ�KDUJDQ\D�MDXK�

OHELK� PDKDO� GLEDQGLQJNDQ� SHUDQJNDW� NHUDVQ\D��

3HUDQJNDW�OXQDN�LQL�GLSHUOXNDQ�XQWXN�PHQFDWDW�KDVLO�

SHQJXNXUDQ� OLPD� EXDK� LQGLNDWRU� GLJLWDO�PLOLN� %DODL�

%HVDU�.HUDPLN�

3HQFDWDWDQ�'DWD

3HQFDWDWDQ� ELDVDQ\D� GLODNXNDQ� GHQJDQ�

PHQXOLVNDQ�KDVLO� SHQJDPDWDQ�GDUL� GLVSOD\� LQGLNDWRU�

NH� NHUWDV�� 6HWLDS� VDPSHO� GLDPDWL� VHEDQ\DN� �� NDOL�

XQWXN� SDUDPHWHU�� NHVLNXDQ�� NHUDWDDQ�� NHOXUXVDQ��

NHGDWDUDQ��GDQ�SXQWLUDQ��.HOLPD�SDUDPHWHU�LQL�GLXNXU�

PDVLQJ�PDVLQJ� ROHK� VDWX� EXDK� LQGLNDWRU� GLJLWDO��

6HWLDS� SURGXN� KDUXV� PHQ\HGLDNDQ� ��� EXDK� VDPSHO�

XQWXN�GLXML�



+DVLO� SHQFDWDWDQ� SHQJXMLDQ� NHPXGLDQ� DNDQ�

GLSLQGDKNDQ�NH� EHUNDV� �� ILOH�0LFURVRIW�([FHO� XQWXN�

NHSHUOXDQ� SHODSRUDQ� GDQ� HYDOXDVL�� 3HPLQGDKDQ� LQL�

GLODNXNDQ�VHFDUD�PDQXDO��3URVHV�SHPLQGDKDQ�PDQXDO�

LQL�PHPDNDQ�ZDNWX�GDQ�PXGDK�WHUMDGL�JDODW��.DUHQD�

LWX� GLODNXNDQ� NHUMD� VDPD� GHQJDQ� SHUJXUXDQ� WLQJJL�

XQWXN� PHPEXDW� VLVWHP� NRQYHUVL� GDQ� SHQFDWDWDQ�

SHQJXNXUDQ�LQL�

5HIHUHQVL�

%HUGDVDUNDQ� SHQHOXVXUDQ� SXEOLNDVL� LOPLDK��

SHUDQJNDW� \DQJ� ELDVD� GLJXQDNDQ GDODP�
SHQJDPELODQ�SHQFDWDWDQ� GDWD� DGDODK� $UGXLQR��

&RQWRKQ\D� (OIDVL� GNN� ������� PHODSRUNDQ�

SHQJHPEDQJDQ� $UGXLQR� VHEDJDL� DQWDU� PXND�

RVLORVNRS� GLJLWDO� NH� SURJUDP� NRPSXWHU� /DEYLHZ��

.HPDPSXDQ� RVLORVNRS� PHQJJXQDNDQ� $UGXLQR� LQL�

WHUQ\DWD� VHLPEDQJ� GHQJDQ� NHPDPSXDQ� RVLORVNRS�

NRPHUVLDO�

6HODLQ�LWX�$UGXLQR�MXJD�ELVD�GLJXQDNDQ�XQWXN�

VLVWHP�SHQJXNXUDQ�KDVLO�SHPDQHQ�HQHUJL�GDUL�KXMDQ��

(QHUJL�ELVD�GLSDQHQ�GDUL�KXMDQ�GHQJDQ�PHQJJXQDNDQ�

WUDQGXVHU� SLH]]RHOHFWULF�� 7UDQGXVHU� LQL� EHNHUMD�

PHQJXEDK�HQHUJL�NLQHWLN�GDUL�ULQWLN�KXMDQ�\DQJ�MDWXK�

PHQMDGL� HQHUJL� OLVWULN�� 3HQJXNXUDQ� HQHUJL� \DQJ�

GLKDVLONDQ� PHQJJXQDNDQ� $UGXLQR� GDUL� VHMXPODK�

ULQWLN� KXMDQ� GDODP� VHODQJ� ZDNWX� WHUWHQWX� VHSHUWL�

GLODSRUNDQ�GDODP��$FFLDUL�*���������

3HQJJXQDDQ� $UGXLQR� XQWXN� VLV �,VNDQGDU��

3XUZDGL�� 5L]TLDZDQ�� 	� +HU\DQD�� ����� �6SHQFH��

����� �6SHQFH��%LW�5HYHUVDO��/6%�� 06%��������WHP�

SHQFDWDWDQ� GDQ� SHQJDZDVDQ� MXJD� GLODNXNDQ� ROHK�

�,VNDQGDU��+��5��GNN���������6LVWHP�LQL�GLSDNDL�XQWXN�

PHQFDWDW�KDVLO�NRQYHUVL�HQHUJL�FDKD\D�PHQMDGL�HQHUJL�

OLVWULN�� 3HQFDWDWDQ� GLODNXNDQ� MDUDN� MDXK� GHQJDQ�

NRPXQLNDVL�UDGLR��

�� +$6,/�'$1�3(0%$+$6$1

.RPXQLNDVL� DQWDUD� LQGLNDWRU� GLJLWDO� GHQJDQ�

3&� WLGDN� PXQJNLQ� GLODNXNDQ� ODQJVXQJ�� 0HVNLSXQ�

VDPD�VDPD� PHPDNDL� NRPXQLNDVL� GDWD� VHULDO�� OHYHO�

WHJDQJDQ� GDQ� IRUPDW� GDWDQ\D� WLGDN� NRPSDWLEHO��

6HEDJDL� SHUEDQGLQJDQ� LQGLNDWRU� GLJLWDO� PHPLOLNL�

SLQRXW XQWXN� NLULP� GDQ� WHULPD�� 3LQRXW� WHULPD�

PHPLOLNL� ORJLND� �� GDQ� �� XQWXN�PHQHQWXNDQ� DSDNDK�

GDWD�SHQJXNXUDQ�KDUXV�GLNLULP�DWDX�WLGDN��7LGDN�DGD�

MHQLV�GDWD�ODLQ�\DQJ��GLWHULPD��3HQJLULPDQ�GDWD�EDUX�

GLODNXNDQ� VHWHODK� DGD� ORJLND� �� GLWHULPD��'DWD� \DQJ�

GLNLULP�EHUXSD����ELW�VHULDO�GHQJDQ�ORJLND���EHUXSD�

WHJDQJDQ�VHEHVDU����9�'&�

3URVHV�PHPLQWD�GDWD�GDQ�PHQJXEDK�GDWD�\DQJ�

GLNLULP�ROHK�LQGLNDWRU�GLJLWDO�PHUXSDNDQ�SURVHV�\DQJ�

FXNXS� NRPSOHNV�� 'DODP� VWXGL� OLWHUDWXU� VXGDK� DGD�

GLVNXVL� PHQJHQDL� SURVHV� NRPXQLNDVL� GDWD� DQWDUD�

LQGLNDWRU� GLJLWDO� GDQ� $UGXLQR� VHSHUWL� GDODP� IRUXP�
0LWXWR\R� 'LJLPDWLF� 63&� �������� 'DODP� IRUXP�

WHUVHEXW�GLEDKDV�FDUD�SHQHPXDQ�NRQYHUVL�GDWD�63&�NH�

GDODP�GDWD�\DQJ�VLDS�GLNLULPNDQ�PHODOXL�SRUW�VHULDO�

$UGXLQR�� 6HODLQ� LWX� DGD� SHPEDKDVDQ� OHQJNDS�

PHQJHQDL�UDQJNDLDQ�OLVWULN�VHEDJDL�DQWDU�PXND�DQWDUD�

LQGLNDWRU� GLJLWDO� GHQJDQ� $UGXLQR� GDSDW� GLDNVHV� GL�

VLWXV�,JDJLQJ�DQG�0LFURPHWHUV��������

6HODQMXWQ\D� DGDODK� SURVHV� SHQJDPELODQ� GDWD�

GDUL� $UGXLQR� NH� 3&�� 3DGD� SURVHV� LQL� GLSHUOXNDQ�

EDKDVD� SHPURJUDPDQ� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�

NRPXQLNDVL�VHULDO�PHODOXL�86%��86%�PHPLOLNL�OHYHO�

WHJDQJDQ�\DQJ� VDPD�GHQJDQ�$UGXLQR�\DLWX��9�'&��

%HUEHGD�GHQJDQ�56����\DQJ�PHPLOLNL�OHYHO�WHJDQJDQ�

��9�'&�VHKLQJJD�GDSDW�PHUXVDN�$UGXLQR�

3HUDQJNDW�NHUDV�LQGLNDWRU�GLJLWDO�EHVHUWD�DQWDU�

PXND�GHQJDQ�NRPSXWHU�GLSHUOLKDWNDQ�VHSHUWL�*DPEDU�

���6HPXD�SHUDQJNDW�EHUDGD�GL�DWDV�VHEXDK�PHMD�XNXU�

WHUNDOLEUDVL�� .HOLPD� $UGXLQR� PHQMDGL� DQWDU� PXND�

OLPD�EXDK�LQGLNDWRU�GLJLWDO�NH�3&�PHODOXL�86%�KXE��

*DPEDU����6HWXS�3HUDQJNDW�.RQYHUVL�'DWD�GL�0HMD�

8NXU

'HQJDQ�PHPSHUWLPEDQJNDQ�*UDSKLFDO�8VHU�

,QWHUIDFH� \DQJ� DNDQ� PHPXGDKNDQ� SHWXJDV�

PHQJRSHUDVLNDQ�SHUDQJNDW�OXQDN�LQL�QDQWL��GLSLOLKODK�

9LVXDO�6WXGLR������VHEDJDL�,'(�SHQJHPEDQJDQ�GDQ�

9LVXDO� %DVLF� VHEDJDL� EDKDVD� SHPURJUDPDQ�� 9LVXDO�

%DVLF� VXGDK�PHQ\LDSNDQ� SXVWDND� XQWXN�PHQJDNVHV�

NRPXQLNDVL� VHULDO�� 6HGDQJNDQ� XQWXN� SHPURJUDPDQ�

$UGXLQR�GLJXQDNDQ�$UGXLQR�,'(�XQWXN�WLSH�$UGXLQR�

1DQR�� 'DODP� NRPXQLNDVL� LQL� GLWHWDSNDQ� EDKZD�

EDXGUDWH�\DQJ�GLJXQDNDQ�KDUXV�VDPD�\DLWX������ELW�

SHU� VHFRQG� DWDX� ESV�� 3HPEDFDDQ� GLODNXNDQ� GDODP�

LQWHUYDO�\DQJ�VDPD�EDLN�GL�$UGXLQR�PDXSXQ�3&�\DLWX�

VHWLDS� ���� PV�� 7DPSLODQ� SHUDQJNDW� OXQDN� \DQJ�
GLNHPEDQJNDQ�GLSHUOLKDWNDQ�SDGD�*DPEDU���

*DPEDU����7DPSLODQ�3HUDQJNDW�/XQDN�3HQFDWDWDQ�

+DVLO�3HQJXNXUDQ�,QGLNDWRU�'LJLWDO�



+DVLO� NRPXQLNDVL� GDWD� GDUL� OLPD� LQGLNDWRU�

GLJLWDO� NHPXGLDQ� GLVLPSDQ�� 6HSHUWL� WHODK� GLMHODVNDQ�

VHEHOXPQ\D�SHQJXMLDQ�SURGXN�NHUDPLN�PHPHUOXNDQ�

���EXDK�VDPSHO�\DQJ�PDVLQJ�PDVLQJ�GLXNXU�ROHK�OLPD�

LQGLNDWRU� GLJLWDO�� 'DWD� LQL� GLVLPSDQ� GDODP� IRUPDW�

&RPPD� 6HSDUDWHG� 9DOXH �FVY�� DJDU� PXGDK� GLEDFD�

ROHK�SURJUDP�VSUHDGVKHHW�VHSHUWL�0LFURVRIW�([FHO�

3HQJRSHUDVLDQ�VLVWHP�LQL�GLNHQGDOLNDQ�PHODOXL�

VHEXDK�SDSDQ�QLUNDEHO��3DSDQ�LQL�WHUNRQHNVL�GHQJDQ�

3&�PHODOXL�NRPXQLNDVL�%OXHWRRWK��)XQJVL�GDUL�SDSDQ�
LQL� VDPD� VHSHUWL� SDSDQ� NHWLN� GDQ� WHWLNXV� \DQJ�

GLJXQDNDQ�XQWXN�PHQJXEDK�SDUDPHWHU�SHQJXMLDQ�GDQ�

PHQ\LPSDQ�KDVLO�SHQJXNXUDQ�

%HUGDVDUNDQ� XML� FRED� GL� ODSDQJDQ� KDVLO�

SHQFDWDWDQ�DNXUDW�VDPD�VHSHUWL�\DQJ GLWDPSLONDQ�SDGD�

OD\DU�GLVSOD\�LQGLNDWRU�GLJLWDO��3HQJRSHUDVLDQ�VLVWHP�

VHFDUD� NHVHOXUXKDQ� PHPEDQWX� PHQJHOLPLQDVL�

SHQFDWDWDQ� PDQXDO� GDQ� SHQXOLVDQ� NHPEDOL� NH�

NRPSXWHU��

.HOHPDKDQ�VLVWHP�\DQJ�GLNHPEDQJNDQ�DGDODK�

NRPXQLNDVL�GDWD�\DQJ�GLODNXNDQ�PDVLK�PHODOXL�86%��

3DGD�VDDW�SHQJLVLDQ�GDWD�3RUW VHULDO�WHUNDGDQJ�QDPD�

3RUW EHUXEDK� VHVXDL� GHQJDQ� NRQHNVL� 86%� \DQJ�

WHUVHGLD�� +DO� LQL� PDVLK� PHQ\XOLWNDQ� EDJL� SHWXJDV�

\DQJ�WLGDN�EHJLWX�PHQJHUWL�PDVDODK�NRPXQLNDVL�GDWD�

NRPSXWHU�� +DO� LQL� ELVD� GLDWDVL� GHQJDQ� PHQJJDQWL�

NRPXQLNDVL�86%�GHQJDQ�NRPXQLNDVL�QLUNDEHO�VHSHUWL�

ZLIL�

�� .(6,038/$1

.RPXQLNDVL�GDWD�DQWDUD�SHUDQJNDW�GLJLWDO�ELVD�

GLODNXNDQ� MLND� SURWRNRO� EHUXSD� OHYHO� WHJDQJDQ� GDQ�

IRUPDW� SHUWXNDUDQ� GDWD� VDPD�� 'DODP� SHQHOLWLDQ�

WHUDSDQ�LQL�WHODK�EHUKDVLO�GLEXDW�VHEXDK�VLVWHP�XQWXN

NRQYHUVL� GDWD�GDQ�SHQFDWDWDQ� KDVLO� SHQJXNXUDQ�GDUL�

LQGLNDWRU�GLJLWDO�NH�3&��

.RQYHUVL�GDWD�GLEDQWX�ROHK�SHUDQJNDW�$UGXLQR�

\DQJ� WHUNRQHNVL�GHQJDQ�LQGLNDWRU�GLJLWDO�GL�VDWX�VLVL�

GDQ� 3&� GL� VLVL� ODLQQ\D�� 3DGD� VDDW� LQL� NRPXQLNDVL�

DQWDUD� $UGXLQR� GDQ� 3&� PDVLK PHODOXL� MDOXU� 86%��

0DVLK� WHUEXND� NHPXQJNLQDQ� XQWXN� PHQJJXQDNDQ�

MDOXU�NRPXQLNDVL�QLUNDEHO�PLVDOQ\D�PHODOXL�ZLIL��

3(1*+$5*$$1

6HOXUXK� NHJLDWDQ� SHQHOLWLDQ� GDQ� SHQJDELGDQ�

NHSDGD�PDV\DUDNDW�LQL�GLELD\DL�ROHK�',3$�3ROLWHNQLN�

1HJHUL�%DQGXQJ��

'$)7$5�3867$.$

(OIDVL��$���6KDZHVK��0��$���6KDQDE��:��7���	�7DEHW��

$��.����������2VFLOORVFRSH�XVLQJ�$UGXLQR�

LQWHUIDFH� /DE9,(:�� ,QWHUQDWLRQDO�

&RQIHUHQFH�RQ�*UHHQ�(QHUJ\�&RQYHUVLRQ�

6\VWHPV��*(&6� �SS��������7XQLVLD��,(((�

3RZHU�DQG�(QHUJ\�6RFLHW\�

$FFLDUL�� *��� &DUXVR�� 0��� 0LFHOL�� 5��� 5LJJL�� /���

5RPDQR�� 3��� 6FKHWWLQR��*��� HW� DO�� ��������

3LH]RHOHFWULF� 5DLQIDOO� (QHUJ\� +DUYHVWHU�

3HUIRUPDQFH�E\�$GYDQFHG�$UGXLQR�EDVHG�

0HDVXULQJ�6\VWHP��,(((�7UDQVDFWLRQV�RQ�

,QGXVWU\�$SSOLFDWLRQV ��33 �����������

,VNDQGDU�� +�� 5��� 3XUZDGL�� $��� 5L]TLDZDQ�� $��� 	�

+HU\DQD�� 1�� �������� 3URWRW\SH�

GHYHORSPHQW�RI�D�ORZ�FRVW�GDWD�ORJJHU�DQG�
PRQLWRULQJ� V\VWHP� IRU� 39� DSSOLFDWLRQ��

,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 3RZHU�

(QJLQHHULQJ� DQG� 5HQHZDEOH� (QHUJ\�

�,&3(5(� �SS�� ���������� <RJ\DNDUWD��

,(((�

6SHQFH�� 6�� ������� 1RY� �����0LWXWR\R�'LJLWDO� 63&��

5HWULHYHG� 6HSWHPEHU� ���� ������ IURP�

)RUXP� $UGXLQR��

KWWSV���IRUXP�DUGXLQR�FF�LQGH[�SKS"WRSLF 

���������GLDNVHV����6HSWHPEHU�����

6SHQFH��6���������'HVHPEHU�����%LW�5HYHUVDO��/6%��

06%��� 5HWULHYHG� 6HSWHPEHU� ���� ������

IURP� )RUXP� $UGXLQR��

KWWS���IRUXP�DUGXLQR�FF�LQGH[�SKS�WRSLF��

��������KWPO�GLDNVHV����6HSWHPEHU�����


