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SHPEXDWDQ�ZHE�VHUYLFHV�GDQ�ZHE�FOLHQW�XQWXN�PHQJRODK�GDWD�\DQJ�GLSHUROHK�GDUL�PLNURNRQWUROHU�VHKLQJJD�GDSDW�

GLMDGLNDQ�VXDWX�VLVWHP�PRQLWRULQJ�EHQFDQD�DODP��,QGRQHVLD�PHUXSDNDQ�QHJDUD�\DQJ�WHUOHWDN�SDGD�SHUWHPXDQ�GXD�

OHPSHQJ�WHNWRQLN�DNWLI��WHUGDSDW�SHJXQXQJDQ�YXONDQLN�DNWLI��GDQ�EHULNOLP�WURSLN��6HKLQJJD�GLEHEHUDSD�ZLOD\DK�GL�

LQGRQHVLD�VHULQJ�WHUMDGL�EHQFDQD�DODP�VHSHUWL�JHPSD�EXPL��NHEDNDUDQ�KXWDQ��GDQ�EDQMLU��6HWLDS�NDOL�WHUMDGLQ\D�

EHQFDQD�SDVWL�PHQJDNLEDWNDQ�NHUXVDNDQ� GDQ�PHPDNDQ�NRUEDQ� MLZD��2OHK�VHEDE� LWX��PDND�GLSHUOXNDQ�DGDQ\D�

VXDWX�VLVWHP�\DQJ�GDSDW�PHPRQLWRULQJ�WHUMDGLQ\D�EHQFDQD�DODP�VHEXDK�VLVWHP�\DQJ�GDSDW�PHQJRODK�GDWD�GDUL�

PLNURNRQWUROHU� GDQ� VHQVRU� \DQJ� GDSDW� PHQGHWHNVL� WHUMDGLQ\D� EHQFDQD� DODP�� 6LVWHP� LQL� GLEXDW� PHQJJXQDNDQ�

EDKDVD�SHPURJUDPDQ�3+3�GDQ�0\64/�GHQJDQ�PHQJJXQDNDQ�PHWRGH�SHQJHPEDQJDQ�VLVWHP�5DWLRQDO�8QLILHG�

3URFFHVV��583���

.DWD�.XQFL��ZHE�VHUYLFHV��ZHE�FOLHQ��EHQFDQD�DODP��583�

�
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�����/DWDU�%HODNDQJ�

%DQMLU�WHUPDVXN�EHQFDQD�DODP�\DQJ�VHULQJ�WHUMDGL�GL�

,QGRQHVLD��KDPSLU�VHWLDS�WDKXQ�EHQFDQD�EDQMLU�WHUMDGL�

GL�EHUEDJDL�ZLOD\DK�GL�,QGRQHVLD�NKXVXVQ\D�GLGDHUDK�

\DQJ� PHUXSDNDQ� GDWDUDQ� UHQGDK� VDODK� VDWXQ\D�

VHSHUWL��MDNDUWD�\DQJ�PHQMDGL�ODQJJDQDQ�EDQMLU�NHWLND�

PXVLP� SHQJKXMDQ�� )DNWRU� SHQ\HEDE� VHULQJ�

WHUMDGLQ\D� EHQFDQD� EDQMLU� GL� ,QGRQHVLD� DQWDUD� ODLQ�

FXUDK�KXMDQ�\DQJ�WLQJJL�GLVHWLDS�WDKXQQ\D��VHKLQJJD�

PHPEXDW�YROXPH�DLU�GL�VXQJDL�VHPDNLQ�WLQJJL��6HODLQ�

LWX�� IDNWRU� SHQ\HEDE� EDQMLU� GLGXNXQJ� GHQJDQ�

NHODODLDQ� PDQXVLD� GHQJDQ� PHPEXDQJ� VDPSDK�

GLVXQJDL�� VHKLQJJD� NHWLND� YROXPH� DLU� EHUWDPEDK�

VDOXUDQ�DLU� WHUKDPEDW� VHKLQJJD� WHUMDGLQ\D�SHOXDSDQ�

DLU�GL�VXQJDL��

%HQFDQD�DODP�ODLQ�\DQJ�VHULQJ� WHUMDGL�GL� ,QGRQHVLD�

\DLWX�JHPSD�EXPL��*HPSD�EXPL�PHUXSDNDQ�EHQFDQD�

DODP� \DQJ� PHQJDNLEDWNDQ� SHUPXNDDQ� EXPL�

EHUJXQFDQJ� DWDX� EHUJHWDU�� *HPSD� EXPL� LQL� ELVD�

PHPLFX�WHUMDGLQ\D�EHQFDQD�\DQJ�OHELK�EHVDU�VHSHUWL�

WVXQDPL�� *HPSD� EXPL� PHUXSDNDQ� NHMDGLDQ� DODP�

\DQJ�WLGDN�GDSDW�GLSUHGLNVL�ROHK�VHWLDS�RUDQJ�EDKNDQ�

SDUD�LOPXDQ��7HJXK�.KULVWDQWR�'..��������

,QGRQHVLD� PHUXSDNDQ� QHJDUD� \DQJ� WHUOHWDN� SDGD�

SHUWHPXDQ� GXD� OHPSHQJ� WHNWRQLN� DNWLI�� WHUGDSDW�

SHJXQXQJDQ� YXONDQLN� DNWLI�� GDQ� NDZDVDQ� EHULNOLP�

WURSLN�� 6HKLQJJD� VHEDJLDQ� ZLOD\DKQ\D� UDZDQ�

WHUKDGDS�EHQFDQD�DODP�VHSHUWL�EDQMLU��JHPSD�EXPL��

GDQ�NHEDNDUDQ�KXWDQ���0DKGLD�'DQ�1RYLDQWR��������

,QGRQHVLD� MXJD� PHUXSDNDQ� QHJDUD� \DQJ� PHPLOLNL�

KXWDQ�\DQJ�VDQJDW�EHVDU��+XWDQ�PHPSXQ\DL�SHUDQDQ�

\DQJ�VDQJDW�SHQWLQJ�EDJL�NHKLGXSDQ�VHWLDS�PDNKOXN�

KLGXS�� 6HODLQ� EHQFDQD� EDQMLU� GDQ� JHPSD� EXPL�� GL�

,QGRQHVLD� MXJD� VHULQJ� WHUMDGL� EHQFDQD� NHEDNDUDQ�

KXWDQ�GDQ�ODKDQ�

GLSHUOXNDQ� DGDQ\D� VXDWX� VLVWHP� NHDPDQDQ� \DQJ�

WHULWHJUDVL� XQWXN� SHULQJDWDQ� GLQL� NHMDGLDQ� EHQFDQD��

6LVWHP� SHULQJDWDQ� GLQL� EHQFDQD� GLUDQFDQJ� VHFDUD�

HILVLHQ� GDQ� WHUMDQJNDX� XQWXN� PHQFHJDK� NHUXJLDQ�

EDKNDQ�PHQJXUDQJL�NRUEDQ�DNLEDW�EHQFDQD�DODP�LWX�

VHQGLUL�

PHQJJXQDNDQ� PHGLD� ZHE� VHUYLFHV� XQWXN�

PHPRQLWRULQJ� WHUMDGLQ\D� EHQFDQD�� 'LPDQD� ZHE�

VHUYLFHV� LQL� DNDQ� GLLQWHJUDVLNDQ� GHQJDQ�

PLFURFRQWUROOHU�GDQ�VHQVRU�XQWXN�PHQGDSDWNDQ�GDWD�

UHDOWLPH� GDUL� VHWLDS� NHMDGLDQ� DWDX� NHPXQJNLQDQ�

EHQFDQD� GLVXDWX� ZLOD\DK� GDQ� DNDQ� GLWDPSLONDQ�

GDODP�VHEXDK�ZHE�FOLHQW��ZHE�VHUYLFHV�LQL�MXJD�GDSDW�

GLDNVHV� MXJD� ROHK� EHUEDJDL� SODWIRUP� VHEDJDL� DODW�

PRQLWRULQJ� EHQFDQD� \DQJ� PXGDK� GLJXQDNDQ� ROHK�

PDV\DUDNDW�

�
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0HWRGH� 3HQHOLWLDQ� PHOLSXWL� ,GHQWLILNDVL� DQDOLVLV��

DUVLWHNWXU�� PHWRGH� \DQJ� GLSDNDL� XQWXN�

PHQ\HOHVDLNDQ�PDVDODK��GDQ�LPSOHPHQWDVL��

�����,GHQWLILNDVL�

$GD� EHEHUDSD� KDO� \DQJ� PHQMDGL� SXVDW� SHUKDWLDQ�

LGHQWLILNDVL� \DLWX� EHOXP� PHUDWDQ\D� SHQJJXQDDQ�

VLVWHP�WHUNRPSXWHULVDVL�NKXVXVQ\D�SHQJJXQDDQ��ZHE�

FOLHQW�XQWXN�PHQDPSLONDQ�GDWD�\DQJ�GLSHUROHK�ZHE�

VHUYLFHV�GDUL�PLNURNRQWUROHU�

�����0HWRGH��

$GDSXQ� PHWRGHQ\D� GHQJDQ� SHQJDPDWDQ� GDQ�

PHQFDULQ� GDWD� GDWD� \DQJ� PHQGXNXQJ� GDQ�

0HWRGRORJL��SHQJHPEDQJDQ�VLVWHP�\DQJ�GLJXQDNDQ�

DGDODK� 5DWLRQDO� 8QLILHG� 3URFHVV� �583��� 0HWRGH�

583� PHUXSDNDQ� PHWRGH� SHQJHPEDQJDQ� NHJLDWDQ�

\DQJ�EHURULHQWDVL�SDGD�SURVHV��

$GDSXQ�SURVHVQ\D�WHUGDSDW�EHEHUDSD�SURVHV���

D�� .RPSRQHQ�

6XVWX� VLVWHP� WHUGLUL� GDUL� VHMXPODK� NRPSRQHQ� \DQJ�

VDOLQJ�EHULQWHUDNVL��\DQJ�DUWLQ\D�VDOLQJ�EHNHUMD�VDPD�

\DQJ� PHPEHQWXN� VDWX� NHVDWXDQ�� .RPSRQHQ�
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NRPSRQHQ�VLVWHP�DWDX�HOHPHQ�HOHPHQ�VLVWHP�GDSDW�

EHUXSD� VXDWX� VXEVLVWHP� DWDX� EDJLDQ� EDJLDQ� GDUL�

VLVWHP��6HWLDS�VXEVLVWHP�PHPSXQ\DL�VLIDW�VLIDW�GDUL�

VLVWHP� XQWXN� PHQMDODQNDQ� VXDWX� IXQJVL� WHUWHQWX�

PHPSHQJDUXKL�SURVHV�VLVWHP�VHFDUD�NHVHOXUXKDQ��

E�� %DWDVDQ�VLVWHP��ERXQGDU\��

%DWDVDQ�VLVWHP�PHUXSDNDQ�GDHUDK� \DQJ�PHPEDWDVL�

DQWDUD�VXDWX�VLVWHP�GHQJDQ�VLVWHP�\DQJ�ODLQQ\D�DWDX�

GHQJDQ� OLQJNXQJDQ� OXDUQ\D�� %DWDVDQ� VXDWX� VLVWHP�

PHQXQMXNDQ�UXDQJ�OLQJNXS�GDUL�VLWHP�WHUVHEXW�

F�� /LQJNXQJDQ�OXDU�VLVWHP��HYLQURQPHQW��

/LQJNXQJDQ� OXDU� GDUL� VXDWX� VLVWHP� DGDODK� DSDSXQ�

GLOXDU� EDWDV� VLVWHP� \DQJ� PHPSHQJDUXKL� RSUDVL�

OLQJNXQJDQ� OXDU� VLVWHP� GDSDW� EHUVLIDW�

PHQJXQWXQJNDQ� VLVWHP� WHUVHEXW�� /LQJNXQJDQ� OXDU�

\DQJ�PHQJXQWXQJNDQ�EHUXSD�HQHUJL�GDUL�VLVWHP�GDQ�

GHQJDQ�GHPLNLDQ�KDUXV� WHWDS�GLMDJD�GDQ�GLSHOLKDUD��

6HGDQJNDQ� OLQJNXQJDQ� OXDU� \DQJ� PHUXJLNDQ� KDUXV�

GLWDKDQ� GDQ� GLNHQGDOLNDQ�� NDODX� WLGDN� PDND�

PHQJJDQJJX�NHODQJVXQJDQ�KLGXS�GDUL�VLVWHP��

G�� 3HQJKXEXQJ�VLVWHP��LQWHUIDFH��

3HQJKXEXQJ�PHUXSDNDQ�PHGLD� SHQJKXEXQJ� DQWDUD�

VXDWX�VXE�VLVWHP�GDQ�VXEVHVWHP�\DQJ�ODLQQ\D��0HODXL�

SHQJKXEXQJ� LQL� PHPXQJNLQNDQ� VXPEHU�VXPEHU�

GD\D� PHQJDOLU� GDUL� VXEVLVWHP� NH� VXEVLVWHP� \DQJ�

ODLQQ\D�� 'HQJDQ� SHQJKXEXQJ� VXDWX� GDSDW�

EHULQWHJUDVL� GHQJDQ� VXEVLVWHP� \DQJ� ODLQQ\D�

PHPEHQWXN�VDWX�NHVDWXDQ�\DQJ�EDUX�

H�� 0DVXNDQ�VLVWHP��LQSXW��

0DVXNDQ� VLVWHP� DGDODK� HQHUJL� PDVXNDQ� NHGDODP�

VLVWHP�� 0DVXNDQ� GDSDW� PDVXNDQ� SHUDZDWDQ�

�PDLQWDQFH� LQSXW��� GDQ� PDVXNDQ� VLQ\DO� �VLJQDO�

LQSXW��� 0DLQWDQFH� LQSXW� DGDODK� HQHUJL�

\DQJGLPDVXNDQ�VXSD\D�GDSDW�EHURSUDVL��6LJQDO�LQSXW�

DGDODK� HQHUJL� \DQJ� GLSHURVHV� XQWXN� GLGDSDWNDQ�

NHOXDUDQ��6HEDJDL�FRQWRK�GLGDODP�NRPSXWHU�GDQ�GDWD�

DGDODK�VLJQDO�LQSXW�XQWXN�GLRODK�PHQMDGL�LQIRUPDVL��

I�� .HOXDUDQ�VLVWHP��RXWSXW��

.HOXDUDQ�VLVWHP�DGDODK�KDVLO�GDUL�HQHUJL�\DQJ�GLRODK�

GDQ� PHQMDGL� NHOXDUDQ� \DQJ� EHUJXQD� GDQ� VLVD�

SHPEXDQJDQ�� 0LVDOQ\D� XQWXN� VLVWHP� NRPSXWHU��

SDQDV� \DQJ� GLKDVLONDQ� DGDODK� NHOXDUDQ� \DQJ� WLGDN�

EHUJXQD� GDQ� PHUXSDNDQ� KDVLO� VLVD� SHPEXDQJDQ��

VHGDQJNDQ� LQIRUPDVL� DGDODK� NHOXDUDQ� \DQJ�

GLEXWXKNDQ��

J�� 3HQJRODKDQ�VLVWHP�

6XDWX� VLVWHP� GDSDW� PHPSXQ\DL� SHQJRODK� DNDQ�

PHUXEDK� PDVXNDQ� PHQMDGL� NHOXDUDQ�� 6XDWX� VLVWHP�

SURGXNVL� DNDQ� PHQJRODK� PDVXNDQ� EHUXSD� EDKDQ�

EDNX� GDQ� EDKDQ�EDKDQ� \DQJ� ODLQ�PHQMDGL� NHOXDUDQ�

EHUXSD�EDUDQJ�MDGL��

K�� 6DVDUDQ�VLVWHP�

6HEXDK�VLVWHP�VXGDK�WHQWX�PHPSXQ\DL�VDVDUDQ�DWDX�

WXMXDQ�� 'HQJDQ� DGDQ\D� VDVDUDQ� VLVWHP�� PDND� NLWD�

GDSDW�PHQHQWXNDQ�PDVXNDQ�\DQJ�GLEXWXKNDQ�VLVWHP�

GDQ� NHOXDUDQ� DSD� \DQJ� DNDQ� GLKDVLONDQ� VLVWHP�

WHUVHEXW� GDSDW� GLNDWDNDQ�EHUKDVLO� DSDELOD�PHQFDSDL�

VDVDUDQ�

�����3HQJHPEDQJDQ�VLVWHP�

0HQXUXW� -RJL\DQWR� ����������� SHQJHPEDQJDQ�

VLVWHP� LQIRUPDVL� GDSDW� GLODNXNDQ� GHQJDQ�GXD�FDUD��

\DLWX��

D�� 3HQJHPEDQJDQ�VLVWHP�LQIRUPDVL�NRQYHQVLRQDO�

GHQJDQ� PHQJJXQDNDQ� VLNOXV� KLGXS�

SHQJHPEDQJDQ� VLVWHP� DWDX� V\VWHP�

GHSHORSPHQW� OLIH� F\LFOH� �6'/&�� VLVWHP�

GLNHPEDQJNDQ�ROHK�DQDOLVLV�VLVWHP��\DLWX�RUDQJ�

\DQJ� PHPLOLNL� NHPDPSXDQ� XQWXN�

PHQJHPEDQJNDQ� VLVWHP� VHFDUD� SURIHVLRQDO��

3HPEDQJXQ� VLVWHP� GLODNXNDQ� GHQJDQ� PHODOXL�

WDKDSDQ� DQDOLVLV� VLVWHP�� SHUDQFDQJDQ� VLVWHP��

LPSOHPHQWDVL� VLVWHP�� GDQ� RSHUDVL� VHUWD�

SHUDZDWDQ�VLVWHP�?�

E�� 3HQJHPEDQJDQ� VLVWHP� LQIRUPDVL� GHQJDQ�

PHQJJXQDNDQ� PHWRGH� EDUX� \DQJ� PHUXSDNDQ�

PHWRGH�DOWHUQDWLI�GDUL�PHWRGH�6'/&��VHKLQJJD�

GDSDW� GLEXDW� GHQJDQ� PHWRGH�PHWRGH� DOWHUQDWI�

�DOWHUQDWLI�PHWKRGV����

�����5HVWIXOO�:HE�6HUYLFHV�

5HSUHVHQWDWLRQDO� VWDWH� WUDQVIHU� �5(67�� PHUXSDNDQ�

VWDQGDU� DUVLWHNWXU� NRPXQLNDVL� EHUEDVLV� ZHE� \DQJ�

VHULQJ� GLWHUDSNDQ� GDODP� SHQJHPEDQJDQ� OD\DQDQ�

EHUEDVLV� ZHE� \DQJ� SDGD� XPXPQ\D� PHQJJXQDNDQ�

K\SHUWH[W�WUDQVIHU�SURWRFRO��+773��VHEDJDL�SURWRFRO�

XQWXN� NRPXQLNDVL� GDWD�� 5(67� SHUWDPD� NDOL�

GLSHUNHQDONDQ�SDGD� WDKXQ������ROHK�5R\�)LHOGLQJ��

�)HULGL���������

3DGD� DUVLWHNWXU� 5(67�� 5(67� VHUYHU� PHQ\HGLDNDQ�

UHVRXUFHV� �VXPEHU� GD\D�GDWD�� GDQ� 5(67� FOLHQW�

PHQJDNVHV� GDQ� PHQDPSLONDQ� UHVRXUFH� WHUVHEXW�

XQWXN� SHQJJXQDDQ� VHODQMXWQ\D�� 6HWLDS� UHVRXUFH�

GLLGHQWLILNDVL� ROHK� XQLYHUVDO� UHVRXUFH� LGHQWLILHUV�

�85/V�� DWDX� JOREDO� ,'�� 5HVRXUFH� WHUVHEXW�

GLUHSUHVHQWDVLNDQ� GDODP� IRUPDW� WHNV� -621� GDQ�

;0/�� 'DQ� SDGD� XPXPQ\D� PHQJJXDQNDQ� IRUPDW�

-621�GDQ�;0/��%HULNXW�PHUXSDNDQ�PHWRGH�+773�

\DQJ� XPXP� GLJXQDNDQ� GDODP� DUVLWHNWXU� EHUEDVLV�

5(67���

D�� *(7�� KDQ\D� PHQ\HGLDNDQ� DNVHV� EDFD� SDGD�

UHVRXUFH��

E�� 387�� GLJXQDNDQ� XQWXN� PHQFLSWDNDQ� UHVRXUFH�

EDUX��

F�� '(/(7(�� GLJXQDNDQ� XQWXN� PHQJKDSXV�

UHVRXUFH��

G�� 3267�� GLJXQDNDQ� XQWXN� PHPSHUEDKDUXL�

UHVRXUFH�\DQJ�DGD�DWDX�PHPEXDW�UHVRXUFH�EDUX��

H�� 237,216�� GLJXQDNDQ� XQWXN� PHQGDSDWNDQ�

RSHUDVL�\DQJ�GLVXSSRUW�SDGD�UHVRXFH��

:HE�VHUYLFHV�DGDODK�VWDQGDU�\DQJ�GLJXQDNDQ�XQWXN�

PHODNXNDQ� SHUWXNDUDQ� GDWD� DQWDU� DSOLNDVL� DWDX�

VLVWHP�� NDUHQD�DSOLNDVL� \DQJ�PHODNXNDQ�SHUWXNDUDQ�
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GDWD�ELVD�GLWXOLV�GHQJDQ�EDKDVD�SHPURJUDPDQ�\DQJ�

EHUEHGD�DWDX�EHUMDODQ�SDGD�SODWIRUP� \DQJ�EHUEHGD��

&RQWRK� LPSOHPHQWDVL� GDUL�ZHE� VHUYLFHV� DQWDUD� ODLQ�

DGDODK� 62$3� GDQ� 5(67�� :HE� VHUYLFHV� \DQJ�

EHUEDVLV�DUVLWHNWXU�5(67�NHPXGLDQ�GLNHQDO�GHQJDQ�

5(67IXO�ZHE�VHUYLFHV���

&DUD�NHUMD�5(67IXO�ZHE�VHUYLFHV�DQWDUD�ODLQ��VHEXDK�

FOLHQW�PHQJLULPNDQ�VHEXDK�GDWD�DWDX�UHTXHVW�PHODOXL�

+773� UHTXHVW� NHPXGLDQ� VHUYHU� PHUHVSRQ� PHODOXL�

+773�UHVSRQVH��

�����:(%�&OLHQW���&OLHQW�6HUYHU�

FOLHQW�VHUYHU� PHUXSDNDQ� VHEXDK� SDUDGLJPD� GDODP�

WHNQRORJL�LQIRUPDVL�\DQJ�PHUXMXN�NHSDGD�FDUD�XQWXN�

PHQGLVWULEXVLNDQ�DSOLNDVL�NH�GDODP�GXD�SLKDN��SLKDN�

NOLHQ�GDQ�SLKDN�VHUYHU���6XU\DQD��������

'DODP� PRGHO� NOLHQ�VHUYHU�� VHEXDK� DSOLNDVL� GLEDJL�

PHQMDGL� GXD� EDJLDQ� \DQJ� WHUSLVDK�� WDSL� PDVLK�

PHUXSDNDQ�VHEXDK�NHVDWXDQ�\DNQL�NRPSRQHQ�NOLHQ�

GDQ�NRPSRQHQ�VHUYHU��.RPSRQHQ�NOLHQ�MXJD�VHULQJ�

GLVHEXW� VHEDJDL� IURQW�HQG�� VHPHQWDUD� NRPSRQHQ�

VHUYHU� GLVHEXW� VHEDJDL� EDFN�HQG�� .RPSRQHQ� NOLHQ�

GDUL� DSOLNDVL� WHUVHEXW� GLMDODQNDQ� GDODP� VHEXDK�

ZRUNVWDWLRQ� GDQ� PHQHULPD� PDVXNDQ� GDWD� GDUL�

SHQJJXQD�� .RPSRQHQ� NOLHQ� WHUVHEXW� DNDQ�

PHQ\LDSNDQ� GDWD� \DQJ� GLPDVXNNDQ� ROHK� SHQJJXQD�

GHQJDQ�PHQJJXQDNDQ�WHNQRORJL�SHPURVHVDQ�WHUWHQWX�

GDQ�PHQJLULPNDQQ\D�NHSDGD�NRPSRQHQ�VHUYHU�\DQJ�

GLMDODQNDQ� GL� DWDV� PHVLQ� VHUYHU�� XPXPQ\D� GDODP�

EHQWXN� UHTXHVW� WHUKDGDS� EHEHUDSD� OD\DQDQ� \DQJ�

GLPLOLNL� ROHK� VHUYHU�� .RPSRQHQ� VHUYHU� DNDQ�

PHQHULPD� UHTXHVW� GDUL� NOLHQ�� GDQ� ODQJVXQJ�

PHPSURVHVQ\D� GDQ� PHQJHPEDOLNDQ� KDVLO�

SHPURVHVDQ� WHUVHEXW� NHSDGD� NOLHQ�� .OLHQ� SXQ�

PHQHULPD� LQIRUPDVL� KDVLO� SHPURVHVDQ� GDWD� \DQJ�

GLODNXNDQ� VHUYHU� GDQ� PHQDPSLONDQQ\D� NHSDGD�

SHQJJXQD�� GHQJDQ� PHQJJXQDNDQ� DSOLNDVL� \DQJ�

EHULQWHUDNVL�GHQJDQ�SHQJJXQD��

�

��� +$6,/�'$1�3(0%$+$6$1�

�����,PSOHPHQWDVL�:HE�6HUYLFH�

,PSOHPHQWDVL�ZHE�VHUYLFH�LQL�OHELK�GLWXMXNDQ�NHSDGD�

SHQJHFHNDQ� NLQHUMD� GDUL� PHWKRG�PHWKRG� \DQJ�

WHUGDSDW� GDODP� UHVWIXO�ZHE� VHUYLFHV� VHSHUWL� 3267��

*(7�� 387�� GDQ� '(/(7(�� 3HQJHFHNDQ� GLVLQL�

PHQJJXQDNDQ�WRRO�EHUEDVLV�ZHE�\DQJ�WHUVHGLD�GDODP�

EHQWXN� HNVWDQVL� JRRJOH� FKURPH�� %HULNXW� DGDODK�

EHEHUDSD� ODQJNDK� GDODP� WHVWLQJ� DWDX� SHQJHFHNDQ�

UHVWIXO�ZHE�VHUYLFHV�PHQJJXQDNDQ�SVWPDQ�UHVWFOLHQW��

D�� 7HVW�PHWKRG�*(7�

0HWRGH�*(7�LQL�GLJXQDNDQ�XQWXN�PHQDPSLONDQ�GDWD�

\DQJ�WHUGDSDW�SDGD�GDWDEDVH��/DQJNDK�SHUWDPD�\DQJ�

GL� ODNXNDQ� XQWXN� PHQMDODQNDQ� PHWRGH� *(7� \DLWX�

GHQJDQ� PHPDVXNDQ� 85/� ZHE� VHUYLFHV�� PHPLOLK�

PHWRGH� *(7� \DQJ� WHUGDSDW� GLVHEHODK� NLUL� 85/��

6HWHODK�LWX��VHODQMXWQ\D�WHNDQ�³6HQG´��6HSHUWL�\DQJ�

GLWXQMXNDQ�ROHK�WDQGD�EHUZDUQD�PHUDK��8QWXN�OHELK�

MHODVQ\D�SHUKDWLNDQ�JDPEDU�GLEDZDK�LQL��

*DPEDU����7HVW�

E�� -LND�EHUKDVLO�VHWHODK�PHODNXNDQ�ODQJNDK�

GLDWDV��PDND�GDWD�DNDQ�GLWDPSLONDQ��'DWD�\DQJ�

GLWDPSLONDQ�LWX�EHUXSD�IRUPDW�WH[W�-621��

VHSHUWL�\DQJ�GLWXQMXNDQ�ROHK�WDQGD�PHUDK�SDGD�

JDPEDU�GLEDZDK�LQL���

*DPEDU����+DVLO�

F�� 0HQPSLONDQ�GDWD�GHQJDQ�PHQJJXQDNDQ�

PHWRGH�*(7�LQL�MXJD�ELVD�GLODNXNDQ��

EHUGDVDUNDQ�ILOHG�GDWD�\DQJ�WHUGDSDW�

GLGDWDEDVH��'DODP�KDO�LQL�GDWD�\DQJ�GDSDW�

GLWDPSLONDQ�GLWDPSLONDQ�KDQ\D�EHUGDVDUNDQ�

,3BDGGUHVV��/DQJNDK�\DQJ�GLJXQDNDQ�PDVLK�

VDPD�GHQJDQ�PHQDPSLONDQ�VHPXD�GDWD��

1DPXQ�VHEHOXP�PHQDPSLONDQ�GDWD��XVHU�KDUXV�

PHQJ�LQSXW�,3BDGGUHVV�GDWD�\DQJ�DNDQ�

GLWDPSLONDQ�VHSHUWL�\DQJ�GLWXQMXNDQ�ROHK�

WDQGD�EHUZDUQD�PHUDK�SDGD�JDPEDU�GL�EDZDK�

LQL��

*DPEDU����*(7�PHWKRG�EHUGDVDUND�,3�DGGUHVV�

G�� -LND�EHUKDVLO�VHWHODK�PHODNXNDQ�ODQJNDK�

GLDWDV��PDND�GDWD�-621�\DQJ�GLWDPSLONDQ�GDUL�

GDWDEDVH�KDQ\D�EHUGDVDUNDQ�ILOHG�,3BDGGUHVV�

�

�
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\DQJ�WHUGDSDW�SDGD�GDWDEDVH��6HSHUWL�

\DQJGLWXQMXNDQ�ROHK�WDQGD�EHUZDUQD�PHUDK�

SDGD�JDPEDU�GLEDZDK�LQL��

*DPEDU����'DWDEDVH��

�����,PSOHPHQWDVL�:HE�6HUYHU�

,PSOHPHQWDVL� ZHE� FOLHQW� LQL� GLGXNXQJ� ROHK� REMHN�

REMHN�\DQJ�GLEXDW�GHQJDQ�EDKDVD�SHPURJUDPDQ�SKS��

2EMHN�REMHN� LWX� KDUXV� GLMHODVNDQ� DJDU� GDSDW�

GLSDKDPL� ROHK� VHWLDS� SHQJJXQDQ\D�� 3DGD�

LPSOHPHQWDVL� ZHE� FOLHQW� LQL� EHQWXN� XVHU� LQWHUIDFH�

GLXEDK� PHQMDGL� XVHU� JXLGH� \DQJ� PHQMHODVNDQ�

EDJDLPDQD� SHQJJXQD� PHQMDODQNDQ� VLVWHP�

PRQLWRULQJ�EHQFDQD��

:HE�FOLHQW�\DQJ�GLEXDW�SDGD�SHQHOLWLDQ�LQL�EHUIXQJVL�

XQWXN�PHQJXML�ZHE�VHUYLFHV� DSDNDK�GDSDW�GL�DNVHV�

ROHK� FOLHQW� DWDX� WLGDN�� 3DGD� ZHE� FOLHQW� LQL�

SHQJDPELODQ� GDWD� WLGD� GLODNXNDQ� ODQJVXQJ� NH�

GDWDEDVH�PHQJJXQDNDQ�TXHU\�VHOHFW�

$GD� EHEHUDSD� WDKDSDQ� \DQJ�DNDQ�GLMHODVNDQ� GDODP�

XVHU�JXLGH�LQL�GLDQWDUDQ\D���

D�� 7DKDS� SHUWDPD�� XVHU� PHPEXND� ZHE� EURZVHU�

GDQ� PHQJHWLNDQ� 85/�

³KWWS���ORFDOKRVW�UHVWBFOLHQW�´� XQWXN� PDVXN� NH�

KDODPDQ� XWDPD� VLVWHP� PRQLWRULQJ� EHQFDQD��

8QWXN�OHELK�MHODVQ\D�GDSDW�GLOLKDW�SDGD�JDPEDU�

GL�EDZDK�LQL��

*DPEDU����&DUD�PDVXN�ZHE�FOLHQW�

E�� 7DKDS�NH�GXD��VHWHODK�PDVXN�KDODPDQ�XWDPD��

XVHU�GDSDW�PHPLOLK�PHQX�GURSGRZQ�EHQFDQD�

VHSHUWL�NHEDNDUDQ�KXWDQ�XQWXN�PHPRQLWRULQJ�

IUHNXHQVL�DSL��JHPSD�EXPL�XQWXN�

PHPRQLWRULQJ�VHNDOD�JHPSD��GDQ�EHQFDQD�

EDQMLU�XQWXN�PHPRQLWRULQJ�YROXPH�DLU��

*DPEDU������EHULNXW�PHUXSDNDQ�LPSOHPHQWDVL�

KDODPDQ�XWDPD�VLVWHP�PRQLWRULQJ�EHQFDQD��

�
*DPEDU����,QWHUIDFH�KDODPDQ�XWDPD�

F�� 7DKDS�NH�WLJD��VHWHODK�PDVXN�NH�KDODPDQ�

NHEDNDUDQ�KXWDQ��XVHU�GDSDW�PHQMDODQNDQ�

VWUXNWXU�PHQX�\DQJ�VDPD�GHQJDQ�KDODPDQ�

XWDPD��3DGD�KDODPDQ�LQL��XVHU�GDSDW�

PHPRQLWRULQJ�IUHNXHQVL�SDQDV�DSL�GDODP�

VHEXDK�JUDILN�PRQLWRULQJ��8QWXN�OHELK�

MHODVQ\D�SHUKDWLNDQ�JDPEDU�EHULNXW���

*DPEDU����,QWHUIDFH�KDODPDQ�NHEDNDUDQ�KXWDQ�

'DWD� \DQJ�GLWDPSLONDQ�SDGD�JDPEDU�GLDWDV�GLDNVHV�

ODQJVXQJ� GDUL� OLQN� DWDX� XUO� ZHE� VHUYLFHV� \DQJ�

PHQJDNVHV�GDWD�GDUL�WDEHO�NHEDNDUDQ��%HULNXW�DGDODK�

OLQN�ZHE�VHUYLFHV�XQWXN�PHQJDNVHV�GDWD�NHEDNDUDQ��

G�� 7DKDS�NH�HPSDW��VHWHODK�PDVXN�NH�KDODPDQ�

JHPSD�EXPL��XVHU�GDSDW�PHQMDODQNDQ�VWUXNWXU�

PHQX�\DQJ�VDPD�GHQJDQ�KDODPDQ�XWDPD��3DGD�

KDODPDQ�LQL��XVHU�GDSDW�PHPRQLWRULQJ�VHNDOD�

JHORPEDQJ�JHPSD�EXPL�GDODP�VHEXDK�JUDILN�

PRQLWRULQJ��8QWXN�OHELK�MHODVQ\D�SHUKDWLNDQ�

JDPEDU�EHULNXW��

*DPEDU����,QWHUIDFH�KDODPDQ�JHPSD�EXPL�

'DWD� \DQJ�GLWDPSLONDQ�SDGD�JDPEDU�GLDWDV�GLDNVHV�

ODQJVXQJ� GDUL� OLQN� DWDX� XUO� ZHE� VHUYLFHV� \DQJ�

PHQJDNVHV� GDWD� GDUL� WDEHO� JHPSD�� %HULNXW� DGDODK�

OLQN�ZHE�VHUYLFHV�XQWXN�PHQJDNVHV�GDWD�NHEDNDUDQ��

H�� 7DKDS�NH�OLPD��VHWHODK�PDVXN�NH�KDODPDQ�

EHQFDQD�EDQMLU��XVHU�GDSDW�PHQMDODQNDQ�

�
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VWUXNWXU�PHQX�\DQJ�VDPD�GHQJDQ�KDODPDQ�

XWDPD��3DGD�KDODPDQ�LQL��XVHU�GDSDW�

PHPRQLWRULQJ�YROXPH�DLU�GDODP�VHEXDK�JUDILN�

PRQLWRULQJ��8QWXN�OHELK�MHODVQ\D�SHUKDWLNDQ�

JDPEDU�EHULNXW��

*DPEDU����,QWHUIDFH�KDODPDQ�EDQMLU�

'DWD� \DQJ�GLWDPSLONDQ�SDGD�JDPEDU�GLDWDV�GLDNVHV�

ODQJVXQJ� GDUL� OLQN� DWDX� XUO� ZHE� VHUYLFHV� \DQJ�

PHQJDNVHV�GDWD�GDUL�WDEHO�EDQMLU��%HULNXW�DGDODK�OLQN�

ZHE�VHUYLFHV�XQWXN�PHQJDNVHV�GDWD�NHEDNDUDQ��

��

��� .(6,038/$1�

%HUGDVDUNDQ�KDVLO�XUDLDQ�\DQJ�WHODK�GLMHODVNDQ�SDGD�

EDE�EDE� VHEHOXPQ\D�� PDND� GDSDW� GLWDULN� 'HQJDQ�

GLEXDWQ\D� ZHE� VHUYLFHV�� GDSDW� PHQMDGL� VROXVL�

SHQJLULPDQ� GDWD� GDUL� PLNURNRQWUROHU� XQWXN�

PHPXGDKNDQ� GHYHORYHU� GDODP� PHPEDQJXQ� VLVWHP�

PRQLWRULQJ� EHQFDQD� DODP�� .DUHQD� VHEXDK� ZHE�

VHUYLFHV� GDSDW� GLDNVHV� ROHK� PXOWLSODWIRUP��

0LNURNRQWUROHU� GDSDW� PHQJLQSXWNDQ� GDWD� NH�

GDWDEDVH� PHQJJXQDNDQ� PHWRGH� 3267� \DQJ�

GLPDVXNDQ� NHGDODP� NRGH� SHPURJUDPDQ� SDGD�

PLNURNRQWUROHU� DUGXLQR�� 6HKLQJJD� ZHE� VHUYLFHV�

GDSDW� PHQJRODK� GDWD� GDQ� PHPEDJLNDQQ\D� SDGD�

VHWLDS� FOLHQW�� :HE� FOLHQW� GDSDW� GLJXQDNDQ� GDODP�

PHQDPSLONDQ� GDWD� \DQJ� GLSHUROHK� GDUL�

PLNURNRQWUROHU� PHODOXL� ZHE� VHUYLFHV�� 0HWRGH�

\DQJGLJXQDNDQ� XQWXN�PHQDPSLONDQ� GDWD� SDGD�ZHE�

FOLHQW� DGDODK� PHWRGH� *(7�� PHWRGH� LQL� GLJXQDNDQ�

XQWXN� PHQJDPELO� GDWD� GDQ� PHQDPSLONDQQ\D� SDGD�

ZHE�FOLHQW��

3867$.$�
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-RJL\DQWR��� �����$QDOLVLV� GDQ� 'HVDLQ� 6LVWHP�

,QIRUPDVL���$QGL�<RJ\DNDUWD��<RJ\DNDUWD��

/DGMDPXGLQ������� �$QDOLVLV� GDQ� 'HVDLQ� 6LVWHP�

,QIRUPDVL���:DKDQD�.RPSXWHU��

1LPDV��������3HQJHUWLDQ� GDQ�.RQVHS�6LVWHP�%DVLV�

'DWD�'HQJDQ�3HQMHODVDQ�7HUOHQJNDS�����MXOL���

5LGZDQ��������3HQJHQDODQ�-621�GDQ�3UDNWHNQ\D�GL�

$QGURLG�������VHSWHPEHU���

5RVD� GDQ� VKDODKXGGLQ�� ������ 5HND\DVD� 3HUDQJNDW�

/XQDN� 7HUVWUXNWXU� GDQ� %HURULHQWDVL� 2EMHN��

EDQGXQJ��%,�2EVHV��

6HWLDZDQ�� $��� ������ 7HVWLQJ� 5(67� 0HQJJXQDNDQ�

3RVWPDQ����'HVHPEHU���

6RSDQGL�� '��� ������ ,QVWDODVL� GDQ� .RQILJXUDVL�

-DULQJDQ�.RPSXWHU��%DQGXQJ��,QIRUPDWLND��

6XUD\D�� 0�� $�� 1��� ������ 6,67(0� ,1)250$6,�

'$7$%$6(� 08/7,�12'(� 3(0(7$$1�

3(5*(6(5$1� 7$1$+� %(5%$6,6� 606�

*$7(:$<� '$1� %(525,(17$6,�

9,68$/� 3$'$� .20387(5�� -XUQDO�

,QIRUPDWLND��

6XU\DQD�� <��� ������ 3HUEDQGLQJDQ�:HE� 6HUYHU� GDQ�

:HE�&OLHQW�����MDQXDUL���

7HJXK� .ULVWDQWR�� 6�� 1�� $�� +�� 0��� ������

3(1*(0%$1*$1� $3/,.$6,�

3(0$17$8� *(03$'$1� &8$&$� ',�
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