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3URJUDP�6WXGL�7HNQLN�,QIRUPDWLND��8QLYHUVLWDV�6WLNXEDQN�

HPDLO�� MDWLVZ#JPDLO�FRP�

$EVWUDN�

0DKDVLVZD� GDUL� VHEXDK� SHUJXUXDQ� WLQJJL� XQWXN� PHPEHGDNDQQ\D� EHUGDVDUNDQ� GDUL� NDUWX�

PDKDVLVZDQ\D��$SDELOD�NDUWX�PDKDVLVZD�GDODP�PDVD�VWXGL�WHUVHEXW�PHQJDODPL�NHUXVDNDQ�DWDX�NHKLODQJDQ�
PDND�PDKDVLVZD� WHUVHEXW�ZDMLE�PHQJXUXV� XQWXN�PHQGDSDWNDQ� NHPEDOL� NDUWX�PDKDVLVZDQ\D��+DQ\D� VDMD�

DSDELOD�WHUMDGL�NHUXVDNDQ�DWDX�NHKLODQJDQ�\DQJ�MXPODKQ\D�VHGLNLW�GDQ�GDODP�ZDNWX�\DQJ�WLGDN�EHUVDPDDQ�

DNDQ�PHQJDNLEDWNDQ�SURVHV�SHPEXDWDQ�NDUWX�PDKDVLVZD�WLGDN�ODJL�HIHNWLI�GDQ�HILVLHQ��

6HKLQJJD� GLGDSDW� SHUPDVDODKDQ� EDJDLPDQD� PHUDQFDQJ� SURJUDP� XQWXN�PHQFHWDN� NDUWX�PDKDVLVZD�

EHUWHNQRORJL�UDGLR�IUHTXHQF\�VHEDJDL�LGHQWLWDV�PDKDVLVZD�GDQ�GDSDW�GLJXQDNDQ�VHEDJDL�LGHQWLILNDVL�GDODP�

VLVWHP� LQIRUPDVL�\DQJ�WHULQWHJUDVL"�6ROXVLQ\D�GHQJDQ�PHUDQFDQJ�GDQ�PHPEDQJXQ�VXDWX�SURJUDP�DSOLNDVL�

\DQJ�GDSDW�XQWXN�PHQFHWDN�NDUWX�PDKDVLVZD�EHUWHNQRORJL�UDGLR�IUHTXHQF\��.DUWX�WHUVHEXW�VHEDJDL�LGHQWLWDV�

PDKDVLVZD� GDQ� MXJD� GDSDW� GLJXQDNDQ� VHEDJDL� LGHQWLILNDVL�PHODOXL�PHGLD� LQSXWDQ� GDODP� VLVWHP� LQIRUPDVL�

\DQJ�WHULQWHJUDVL�GHQJDQ�PHQJJXQDNDQ�WHNQRORJL�UDGLR�IUHTXHQF\��

.DWD�NXQFL � 3HQFHWDN�.DUWX��5),'��.DUWX�0DKDVLVZD��5DGLR�)UHTXHQF\�

3(1'$+8/8$1�

3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQJHPEDQJDQ�
GDUL� SHQHOLWLDQ� VHEHOXPQ\D� �-DWL�� ������� 3DGD�

SHQHOLWLDQ� VHEHOXPQ\D� DSOLNDVL� SHQFHWDN� NDUWX�

PDKDVLVZD� \DQJ� GLEXDW� EHOXP� PHQJJXQDNDQ�
WHNQRORJL� UDGLR� IUHTXHQF\�� GDQ� GDSDW� GLMHODVNDQ�

VHFDUD� EHUWDKDS� VHEDJDL� EHULNXW�� SHQHOLWLDQ�

VHEHOXPQ\D� GLEXDW� XQWXN� PHPEXDW� DSOLNDVL�

SHQFHWDN�NDUWX�PDKDVLVZD�GHQJDQ�PHQJJXQDNDQ�
EDKDQ�SYF�XQWXN�PHQJJDQWLNDQ�NDUWX�PDKDVLVZD�

\DQJ� ODPD� \DQJ� PHQJJXQDNDQ� EDKDQ� NHUWDV��

3DGD�NDUWX�PDKDVLVZD�\DQJ�EHUEDKDQ�NHUWDV�GDWD�
\DQJ� WHUFHWDN� SDGD� NDUWX� PDVLK� PHQJJXQDNDQ�

FHWDN� SULQWHU� GRW� PDWUL[� GHQJDQ� DSOLNDVL� \DQJ�

GLJXQDNDQ�PHQJJXQDNDQ�PV�ZRUG�GDODP�EHQWXN�
PDLO�PHUJH��.DUWX�\DQJ�WHODK�WHUFHWDN�NHPXGLDQ�

GLODPLQDWLQJ�� GDQ� GLVHUDKNDQ� NH� PDKDVLVZD��

'DUL� DSOLNDVL� LQL� PHQJKDVLONDQ� WDPSLODQ� NDUWX�

\DQJ� NXUDQJ� PHQDULN� GDQ� NXUDQJ� GDSDW�
GLJXQDNDQ� SDGD� VLVWHP� LQIRUPDVL� VHEDJDL� NDUWX�

LGHQWLWDV�\DQJ�WHUGHWHNVL�VHFDUD�RWRPDWLV�PHODOXL�

PHGLD�LQSXW��

'DUL�KDO�WHUVHEXW�NHPXGLDQ�GLNHPEDQJNDQ�

VHEXDK�DSOLNDVL� \DQJ� WHULQWHJUDVL� GHQJDQ� VLVWHP�

LQIRUPDVL� DNDGHPLN� XQWXN� PHQFHWDN� NDUWX�

PDKDVLVZD� GHQJDQ� EHUEDKDQ� SYF� GHQJDQ�
PHQDPEDKNDQ� IRQW� EDUFRGH� SDGD� NDUWX�

PDKDVLVZD�� 'DUL� DSOLNDVL� LQL� WDPSLODQ� NDUWX�

PDKDVLVZD� PHQMDGL� OHELK� PHQDULN� GDQ� GHQJDQ�
DGDQ\D�IRQW�EDUFRGH�SDGD�NDUWX�PDKDVLVZD�PDND�

NDUWX�PDKDVLVZD�VXGDK�GDSDW�GLJXQDNDQ�VHEDJDL�

LGHQWLWDV� GDODP� PHODNXNDQ� SURVHV� SDGD� VLVWHP�

LQIRUPDVL�DNDGHPLN�PHODOXL�PHGLD�LQSXW�EDUFRGH�
UHDGHU��.HQGDOD�SDGD�NDUWX�PDKDVLVZD� LQL�\DLWX�

NDUHQD� NDUWX� EHUEDKDQ� SYF� GDQ� PHQJJXQDNDQ�

WLQWD� GDODP� PHQFHWDNQ\D� PDND� ZDUQD� NDUWX�
PDKDVLVZD�WLGDN�GDSDW�EHUWDKDQ�ODPD��

'DQ� GDODP� SHQHOLWLDQ� NDOL� LQL� \DQJ�

PHUXSDNDQ� SHQJHPEDQJDQ� GDUL� SHQHOLWLDQ�
VHEHOXPQ\D� XQWXN� PHPEXDW� DSOLNDVL� SHQFHWDN�

NDUWX�PHQJJXQDNDQ� NDUWX� EHUEDKDQ� SYF� GHQJDQ�

NXDOLWDV� OHELK� EDJXV� GDULSDGD� SYF� NDUWX�

VHEHOXPQ\D� GDQ� WHODK� EHUWHNQRORJL� UDGLR�
IUHTXHQF\�� 'DODP� UDQFDQJDQQ\D� DSOLNDVL� LQL�

DNDQ� WHULQWHJUDVL� GHQJDQ� VLVWHP� LQIRUPDVL�

DNDGHPLN� XQWXN� PHQJDPELO� GDWD� PDKDVLVZD��
'DQ� DSOLNDVL� LQL� MXJD� GDSDW� PHPDVXNNDQ� GDWD�

PDKDVLVZD� NH� GDODP� NDUWX� PDKDVLVZD� PHODOXL�

PHGLD� LQSXW� UI� ZULWHU� GDQ� PHQFHWDN� NDUWXQ\D
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PHQJJXQDNDQ� SULQWHU� GHQJDQ� WHNQRORJL� GLUHFW�

WKHUPDO��

0(72'(�

$QDOLVD�

$SOLNDVL� SHQFHWDN� NDUWX� PDKDVLVZD� GL�

UDQFDQJ� GHQJDQ� PHQJJXQDNDQ� PHWRGH� REMHFW�
RULHQWHG� GHYHORSPHQW�� 'LDJUDP�GLDJUDP� \DQJ�

GLJXQDNDQ� XQWXN� PHUDQFDQJ� PHOLSXWL� XVH� FDVH�

GLDJUDP�� FODVV� GLDJUDP�� VHTXHQFH� GLDJUDP� GDQ�
VWDWH�GLDJUDP��'LDJUDP�\DQJ� WHODK�GL�EXDW�DNDQ�

GLWHUMHPDKNDQ� NH� GDODP� EDKDVD� SHPURJUDPDQ�

GHOSKL��

6HGDQJNDQ�XQWXN�GDWDQ\D�PHQJDPELO�GDUL�

VLVWHP� LQIRUPDVL� DNDGHPLN�� 'DWD� \DQJ� GLDPELO�

GDUL�VLVWHP�LQIRUPDVL�DNDGHPLN�\DLWX�QLP��QDPD�

GDQ�IRWR�PDKDVLVZD��'DWD�\DQJ�GLDPELO�WHUVHEXW�
QDQWLQ\D� \DQJ� DNDQ� GLWDPSLONDQ� SDGD� NDUWX�

PDKDVLVZD�� 6HODLQ� GDWD� QLP�� QDPD� GDQ� IRWR��

LQIRUPDVL�ODLQQ\D�\DQJ�WHUGDSDW�SDGD�NDUWX�\DLWX�
IDNXOWDV�� SURJUDP� VWXGL�� MHQMDQJ� VWXGL�� WDQJJDO�

H[SLUHG�NDUWX�GDQ�EDUFRGH��

,QIRUPDVL�SDGD�NDUWX�\DQJ�EHUXSD�IDNXOWDV�
GDQ� SURJUDP� VWXGL� GLDPELONDQ� GDUL� QLP�

PDKDVLVZD�� GLPDQD� GXD� GLJLW� HPSDW� GDQ� OLPD�

GDUL� QLP� PHUXSDNDQ� NRGH� IDNXOWDV�� VHGDQJNDQ�

GLJLW� WXMXK� GDQ� GHODSDQ� PHQXQMXNNDQ� SURJUDP�
VWXGL�� -HQMDQJ� VWXGL� GLDPELONDQ� GDUL� SURJUDP�

VWXGL��NDUHQD�QDPD�SURJUDP�VWXGL�WLGDN�DGD�\DQJ�

VDPD��

7DQJJDO� H[SLUHG� NDUWX� EHUGDVDUNDQ� GDUL�

MHQMDQJ�VWXGL��DSDELOD� MHQMDQJ�VWXGLQ\D�G��PDND�

WDQJJDO�H[SLUHGQ\D�WLJD�WDKXQ�GDUL�WDKXQ�PDVXN��

EHJLWX� MXJD� XQWXN� MHQMDQJ� VWXGL� \DQJ� V�� PDND�
WDQJJDO� H[SLUHGQ\D� HPSDW� WDKXQ� GDUL� WDKXQ�

PDVXN�� $SDELOD� DGD� PDKDVLVZD� \DQJ� � PDVD�

VWXGLQ\D� PHOHELKL� GDUL� PDVD� VWXGL� \DQJ�
VHKDUXVQ\D� GLWHPSXK� PDND� WDQJJDO� H[SLUHGQ\D�

GLWDPEDK� VHWDKXQ�� GDQ� DSDELOD� PHOHELKL� ODJL�

PDND�GLWDPEDK�VDWX�WDKXQ�ODJL�GDQ�VHWHUXVQ\D��

%DUFRGH� \DQJ� WHUGDSDW� SDGD� NDUWX�

EHUGDVDUNDQ� QLP� PDKDVLVZD�� )XQJVL� GDUL�

EDUFRGH� LQL� XQWXN� GLJXQDNDQ� VHEDJDL� LGHQWLWDV�

PHODOXL� PHGLD� LQSXWDQ� EDUFRGH� UHDGHU� SDGD�
VLVWHP� LQIRUPDVL�\DQJ�VXGDK�DGD��VHSHUWL�VLVWHP�

LQIRUPDVL�SHUSXVWDNDDQ��

3HUDQFDQJDQ�

8VH�&DVH�'LDJUDP�

*DPEDU����8VH�&DVH�'LDJUDP�

8VH� FDVH� GLDJUDP�PHUXSDNDQ� WDKDS� SHQGHNDWDQ�

XQWXN� VRIWZDUH� GHYHORSPHQW��8VH� FDVH� GLDJUDP�

PHOXNLVNDQ���

D�� 3HULODNX�VLVWHP�DWDX�DSOLNDVL��

E�� 6LDSD�GDQ�DSD�\DQJ�EHULQWHUDNVL�SDGD�VLVWHP��

F�� )XQJVL�GDQ�GRNXPHQ�\DQJ�GLSHUOXNDQ�VLVWHP��

'DODP� UDQFDQJDQ� DSOLNDVL� SHQFHWDN� NDUWX�
LQL�DSOLNDVLQ\D�DNDQ�GLOHWDNNDQ�SDGD�EDJLDQ�ELUR�

DGPLQLVWUDVL� DNDGHPLN�� 6HKLQJJD� KDQ\D� RUDQJ��

RUDQJ� GL� EDJLDQ� EDD� VDMD� \DQJ� PHPSXQ\DL� KDN�
XQWXN� PHQJRSHUDVLNDQQ\D�� 'LPDQD� VHRUDQJ�

DGPLQ� GDSDW� PHODNXNDQ� SHQFDULDQ� GDWD�

PDKDVLVZD� \DQJ� DNDQ� GLFHWDN�� GDQ� PHODNXNDQ�

SHQFHWDNDQ�NDUWX�PDKDVLVZD�DWDX�KDQ\D�SUHYLHZ�
VDMD�� 3HQFDULDQ� GDWD� VLVZD� PHQJJXQDNDQ� QLP��

DSDELOD� WHSDW� PDND� LQIRUPDVL� QDPD� GDQ� IRWR�

PDKDVLVZD� DNDQ� WDPSLO�� LQIRUPDVL� ODLQQ\D�
EHUXSD� IDNXOWDV�� SURJGL�� MHQMDQJ� VWXGL�� EDUFRGH��

H[SLUHG�MXJD�DNDQ�PHQJLNXWL�GLWDPSLONDQ��

6HWHODK� VHPXD� LQIRUPDVL� \DQJ� GLFDUL�
GLWHPXNDQ� PDND� GDSDW� GLODNXNDQ� SHQFHWDNDQ��

7DKDSDQ� SHQFHWDNDQ� NDUWX� WLGDN� ODQJVXQJ� SDGD�

SULQWHU� VDDW� WRPERO� FHWDN� GL� WHNDQ�� WHWDSL� DNDQ�

GLODNXNDQ� SUHYLHZ� GDKDOX� XQWXN� PHQJHWDKXL�
DSDNDK� WDPSLODQ� NDUWX� VXGDK� EHQDU� DWDX� EHOXP�

NKXVXVQ\D�SDGD�SRVLVL�NDUWX�DSDNDK�SRUWUDLW�DWDX�

ODQGVFDSH��$SDELOD� WDPSLODQ� NDUWX� VXGDK� VHVXDL�
PDND�EDUX�GLODNXNDQ�SULQW�FHWDN�NH�SULQWHU�
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&ODVV�'LDJUDP�

*DPEDU����&ODVV�'LDJUDP�

&ODVV� GLDJUDP� PHUXSDNDQ� WDKDSDQ�
JDPEDUDQ�GDUL� VLVWHP� KXEXQJDQ� � \DQJ�EHUMDODQ��

\DLWX� KXEXQJDQ� DQWDU� NHODV� VDWX� GHQJDQ� NHODV�

ODLQQ\D�\DQJ�GLOHQJNDSL�GHQJDQ�VLIDW�KXEXQJDQ��

'DODP� UDQFDQJDQ� DSOLNDVL� SHQFHWDN� NDUWX�
LQL� NHODV� \DQJ� GLJXQDNDQ� DGD� GXD� \DLWX� NHODV�

PDKDVLVZD� GDQ� NHODV� NDUWX�� $WULEXW� \DQJ�

WHUGDSDW�GDODP�NHODV�PDKDVLVZD�WHUGLUL�GDUL�QLP��
QDPD�GDQ�IRWR��$WULEXW�\DQJ�WHUGDSDW�SDGD�NDUWX�

\DLWX� %ORN�� &RP�� .H\�� 7HUGDSDW� GXD� PHWRGH�

SDGD� NHODV�0DKDVLVZD� \DLWX� /RDG�'DWD��&HWDN��
'DQ�WHUGDSDW�GXD�PHWRGH�SDGD�NHODV�.DUWX�\DLWX�

%ORN��&RP��7HVW��GDQ�6LPSDQ��

6HTXHQFH�'LDJUDP�

*DPEDU����6HTXHQFH�'LDJUDP�

6HTXHQFH�GLDJUDP�PHUXSDNDQ�WDKDS�XQWXN�

\DQJ�PHQJJDPEDUNDQ�DOXU�NHJLDWDQ�VLVWHP�\DQJ�
EHUMDODQ� GDQ� GLKXEXQJNDQ� GHQJDQ� WDQGD� DQDN�

SDQDK��'DODP�UDQFDQJDQ�DSOLNDVL�SHQFHWDN�NDUWX�

LQL� WHUGDSDW� GXD� WDKDSDQ� XWDPD� \DLWX� \DQJ�
EHUKXEXQJDQ�GHQJDQ�GDWD�PDKDVLVZD�\DQJ�DNDQ�

GLFHWDN� SDGD� NDUWX� GDQ� \DQJ� ODLQ� EHUKXEXQJDQ�

GHQJDQ�SHQJLVLDQ�GDWD�SDGD�NDUWX��

7DKDSDQ� \DQJ� EHUKXEXQJDQ� GHQJDQ� GDWD�
PDKDVLVZD�\DQJ�DNDQ�GLFHWDN�SDGD�NDUWX�VHFDUD�

EHUXUXWDQ� GDSDW� GLMHODVNDQ� VHEDJDL� EHULNXW��

RSHUDWRU� DSOLNDVL� DWDX� DGPLQ� PHPDVXNNDQ� QLP�

PDKDVLVZD� \DQJ� DNDQ� GLFHWDN� NDUWX�
PDKDVLVZDQ\D��$SDELOD�QLP�WHUVHEXW�EHQDU�DWDX�

DGD�PDND� DNDQ� GLWDPSLONDQ� QDPD� GDQ� IRWRQ\D��

VHNDOLJXV�IDNXOWDV��SURJGL��MHQMDQJ�VWXGL��H[SLUHG�

GDQ�EDUFRGH��3DGD�WDPSLODQ�GLOD\DU�DNDQ�WHUOLKDW�
LQIRUPDVL� VHVXDL� GHQJDQ� WDPSLODQ� \DQJ� DNDQ�

WHUFHWDN� GLNDUWX�� VHKLQJJD� DSDELOD� DGD�

NHWLGDNVHVXDLDQ� GDWD� \DQJ� GLWDPSLONDQ� PDND�
GDSDW�GLODNXNDQ�SHQFDULDQ�\DQJ�ODLQ�ODJL��

7DKDSDQ� \DQJ� EHUKXEXQJDQ� GHQJDQ�

SHQJLVLDQ� GDWD� NDUWX� VHFDUD� EHUXUXWDQ� GDSDW�
GLMHODVNDQ�VHFDUD�EHUWDKDS�VHEDJDL�EHULNXW��NDUWX�

\DQJ�WHODK�WHUFHWDN�VHODQMXWQ\D�DNDQ�GLLVL�GHQJDQ�

GHQJDQ� GDWD�PDKDVLVZD� EHUXSD� QLP� GDQDQDPD��

3HQJLVLDQ� LQL� PHPEXWXKNDQ� SHUDQJNDW� UDGLR�
IUHTXHQF\�ZULWHU��3HUDQJNDW�LQL�KDUXV�WHUNRQHNVL�

GHQJDQ�DSOLNDVL�PHODOXL�SRUW�XVE��VHODLQ�SRUW�DGD�

EHEHUDSD� VHWLQJ� \DQJ� KDUXV� GLODNXNDQ� DJDU�
SHUDQJNDW� GDSDW� WHUNRQHNVL� GHQJDQ� EDLN�

PLVDOQ\D� VHWLQJ� EORN�� NH\� PDXSXQ� DODPDW� XUO�

WHPSDW� PHQJDPELO� GDWD�� $SDELOD� WHODK�
WHUNRQHNVL� PDND� NDUWX� GDSDW� GLOHWDNNDQ� SDGD�

SHUDQJNDW� UDGLR� IUHTXHQF\� ZULWHU�� .HPXGLDQ�

SDGD� DSOLNDVL� WLQJJDO� PHODNXNDQ� SURVHV� WXOLV�

NDUWX��PDNVXGQ\D�DGDODK�EDKZD�GDWD�\DQJ�WHODK�
GLDPELO� GDUL� VLVWHP� LQIRUPDVL� DNDGHPLN�

NHPXGLDQ� GLPDVXNNDQ� NHGDODP� NDUWX� PHODOXL�

SHUDQJNDW�UDGLR�IUHTXHQF\�ZULWHU��6HWHODK�SURVHV�
WXOLV� NDUWX� VHOHVDL� PDND� SHUOX� GLODNXNDQ�

SHQJHFHNDQ�DSDNDK� NDUWX�\DQJ� WHODK� GLLVL� GDSDW�

GLEDFD� NHPEDOL� GDWDQ\D�� \DLWX� GHQJDQ�

PHODNXNDQ� SURVHV� EDFD� NDUWX�� $SDELOD� SURVHV�
EDFD� NDUWX� EHUMDODQ� GHQJDQ� EHQDU� PDND�

LQIRUPDVL� \DQJ� WHUGDSDW� GL� GDODP� NDUWX� DNDQ�

WHUOLKDW� GL� OD\DU� PRQLWRU�� \DQJ� PHQXQMXNNDQ�
EDKZD� GDWD� \DQJ� WHUGDSDW� GL� GDODP� NDUWX� GDSDW�

WHUEDFD�� 'DQ� DSDELOD� WLGDN� WHUEDFD� PDND� DNDQ�

DGD�SHVDQ�NHVDODKDQ�SDGD�OD\DU�PRQLWRU��

6WDWHFKDUW�'LDJUDP�

6WDWHFKDUW� 'LDJUDP� PHPSHUOLKDWNDQ�

EHUEDJDL� VWDWH� �NHDGDDQ� VHVDDW�� \DQJ� GLODOXL�

VHEXDK� RE\HN�� GDQ� NHMDGLDQ� ±� NHMDGLDQ� \DQJ�
PHQ\HEDENDQ� VHEXDK� WUDQVLVL� GDUL� VDWX� VWDWH� NH�

VWDWH�\DQJ�ODLQQ\D��GDQ�DNVL�\DQJ�PHQJDNLEDWNDQ�

VXDWX�SHUXEDKDQ�VWDWH�
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*DPEDU����6WDWHFKDUW�'LDJUDP�

'DODP� UDQFDQJDQ� DSOLNDVL� SHQFHWDN� NDUWX�

LQL�DGD�GXD�NHORPSRN�VWDWH�\DQJ�XWDPD��SHUWDPD�
\DQJ� EHUKXEXQJDQ� GHQJDQ� SURVHV� SHQJDPELODQ�

GDWD� PDKDVLVZD� KLQJJD� PHQFHWDN� NDUWX�

PDKDVLVZD�� NHGXD� \DQJ� EHUKXEXQJDQ� GHQJDQ�

PHPDVXNNDQ� GDWD� PDKDVLVZD� NH� GDODP� NDUWX�
EHUWHNQRORJL�UDGLR�IUHTXHQF\�LGHQWLILFDWLRQ��

5DQFDQJDQ�6LVWHP�

*DPEDU����5DQFDQJDQ�6LVWHP�

6HFDUD�XPXP�UDQFDQJDQ�VLVWHP�GDUL�VXGXW�
SDQGDQJ�KDUGZDUH�GDSDW�GLOLKDW�SDGD�JDPEDU�GL�

DWDV�� 6HFDUD� EHUWDKDS� GDSDW� GLMHODVNDQ� VHEDJDL�

EHULNXW���SHUWDPD�WDPD�DSOLNDVL�\DQJ�WHODK�GLEXDW�
GLLQVWDOO� SDGD� SF� �SHUVRQDO� FRPSXWHU�� \DQJ�

QDQWLQ\D� GLJXQDNDQ� VHEDJDL� SF� XQWXN�

PHQMDODQNDQ� DSOLNDVL� SHQFHWDN� NDUWX�� 6HWHODK�

DSOLNDVL� SHQFHWDN� NDUWX� WHULQVWDOO� PDND� XVHU�

GDSDW� PHQMDODQNDQ� DSOLNDVL� WHUVHEXW�� 6HEHOXP�
DSOLNDVL�GLMDODQNDQ�SDVWLNDQ�EDKZD�DODW�UI��UDGLR�

IUHTXHQF\�� ZULWHU�UHDGHU� WHUKXEXQJ� GHQJDQ� SF�

PHODOXL�VRFNHW�XVE��VHODLQ�DODW�UI�\DQJ�WHUKXEXQJ�

GHQJDQ� SF� SDVWLNDQ� SXOD� EDKZD� SULQWHU� GHQJDQ�
WHNQRORJL� GLUHFW� WKHUPDO� MXJD� WHUKXEXQJ�GHQJDQ�

SF�PHODOXL�VRFNHW�XVE��7HUDNKLU�PHQJKXEXQJNDQ�

DODW�EDUFRGH�UHDGHU�GHQJDQ�SF�PHODOXL�VRFNHW�XVE�
MXJD��

6HWHODK� VHPXD� DODW� SHQGXNXQJ� DSOLNDVL�

WHUKXEXQJ� GHQJDQ� SF� PDND� DSOLNDVL� SHQFHWDN�
NDUWX� GDSDW� GLMDODQNDQ�� 6HVDDW� DSOLNDVL�

GLMDODQNDQ� SDVWLNDQ� LQIRUPDVL� \DQJ� WDPSLO� SDGD�

EDJLDQ�PHPR�EHUWXOLVNDQ�&20�23(1�2.�\DQJ�

EHUDUWL� EDKZD�PHGLD� UI� WHUKXEXQJ� GHQJDQ� EDLN��
WHWDSL� DSDELOD� SDGD� EDJLDQ� PHPR� EHUWXOLVNDQ�

&20� 23(1� (5525� EHUDUWL� EDKZD� PHGLD� UI�

EHOXP� WHUKXEXQJ� GHQJDQ� EDLN� GHQJDQ� SF��
/DQJNDK� XQWXN�PHPSHUEDLNL� DSDELOD� WHUMDGL� KDO�

WHUVHEXW� GHQJDQ� PHPLQGDKNDQ� NDEHO� XVE� \DQJ�

EHUDVDO� GDUL� PHGLD� UI� NH� SRUW� XVE� \DQJ� ODLQ��
NHPXGLDQ�UHVWDUW�NHPEDOL�DSOLNDVLQ\D��&DUD�\DQJ�

ODLQ� \DLWX� GHQJDQ� PHUXEDK� QLODL� &20� \DQJ�

WHUGDSDW� SDGD� DSOLNDVL� GDQ� PHQ\LPSDQQ\D�

GHQJDQ� PHQHNDQ� WRPERO� 6$9(�� NHPXGLDQ�
UHVWDUW� NHPEDOL� DSOLNDVLQ\D�� $SDELOD� PDVLK�

WHUMDGL� HUURU� MXJD� XODQJL� ODQJNDK�ODQJNDK�

WHUVHEXW�GHQJDQ�PHQFRED�SRUW�\DQJ�EHUEHGD�DWDX�
QLODL� &20� \DQJ� EHUEHGD� GDQ� PHQ\LPSDQ�

VHWLQJQ\D�KLQJJD�SDGD�EDJLDQ�PHPR�EHUWXOLVNDQ�

&20� 23(1� 2.�� $SDELOD� NRQHNVL� PHGLD� UI�

WHODK�EHUKDVLO�VHODQMXWQ\D�WLQJJDO�WDKDSDQ�SURVHV�
PHQMDODQNDQ� DSOLNDVL� SHQFHWDN� NDUWX� \DQJ� DNDQ�

GLEDKDV�GLEDJLDQ�ODLQ�SDGD�ODSRUDQ�LQL��

%HULNXWQ\D� \DQJ� EHUKXEXQJDQ� GHQJDQ�
SULQWHU�� SDGD� VDDW� DNDQ�PHODNXNDQ� SURVHV� FHWDN�

GHQJDQ� PHQHNDQ� WRPERO� FHWDN� SDGD� DSOLNDVL�

SDVWLNDQ� EDKZD� GHIDXOW� SULQWHU� WHODK� VHVXDL�
GHQJDQ� SULQWHU� \DQJ� GLPDNVXG� PLVDOQ\D� \DQJ�

GLJXQDNDQ�SDGD�VDDW�LQL�\DLWX�]HEUD�SULQWHU�PDND�

GHIDXOW� SULQWHUQ\D� KDUXV� SDGD� SRVLVL� ]HEUD�

SULQWHU�� 6HODQMXWQ\D� PHPDVWLNDQ� ULEERQ� \DQJ�
GLJXQDNDQ�� PDNVXGQ\D� EDKZD� DGD� GXD� PDFDP�

ULEERQ� \DQJ� GDSDW� GLJXQDNDQ� SDGD� SULQWHU� LQL��

\DLWX� ULEERQ� \DQJ� GLJXQDNDQ� NKXVXV� XQWXN�
PHQFHWDN�JUD\VFDOH�DWDX�ULEERQ�\DQJ�GLJXQDNDQ�

XQWXN� PHQFHWDN� ZDUQD�� 6HWHODK� PHPDVWLNDQ�

ULEERQ� \DQJ� GLJXQDNDQ� EHULNXWQ\D� PHPDVWLNDQ�
VHWLQJ� EHQWXN� RULHQWDVL� NDUWX�� DSDNDK� SRUWUDLW
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DWDX� ODQGVFDSH�� XQWXN� NDUWX� PDKDVLVZD� \DQJ�

GLJXQDNDQ� GLVLQL� PHQJJXQDNDQ� EHQWXN�
ODQGVFDSH�� $SDELOD� GDUL� WDKDSDQ� VDDW� DNDQ�

PHPXODL� FHWDN� WHUVHEXW� WHODK� VHOHVDL�� PDND�

SURVHV� FHWDN� GDSDW� VHJHUD� GLODNXNDQ�� WHWDSL�

DSDELOD� PDVLK� EHOXP� \DNLQ� PDND� GDSDW�
PHODNXNDQ� SUHYLHZ� WHUOHELK� GDKXOX�� \DLWX�

PHOLKDW� KDVLO� FHWDN� SDGD� OD\DU�PRQLWRU�� DSDELOD�

KDVLO�SUHYLHZ�WHODK�VHVXDL�GHQJDQ�KDUDSDQ�PDND�
WLQJJDO�SLOLK�FHWDN�DWDX�SULQW��PDND�SULQWHU�DNDQ�

PHPXODL� SURVHV� FHWDN� GDQ� WLQJJDO� WXQJJX�

KDVLOQ\D��

6HWHODK� SURVHV� FHWDN� NDUWX� VHOHVDL�

EHULNXWQ\D�\DLWX�SURVHV�PHQJLVL�GDWD�PDKDVLVZD�

NH� GDODP� NDUWX� \DQJ� EHUXSD� QLP� GDQ� QDPD�

PDKDVLVZD�� 7DKDSDQ� SURVHVQ\D� VHFDUD� EHUWDKDS�
GDSDW� GLMHODVNDQ� VHEDJDL�EHULNXW� �� SHUWDPD�WDPD�

OHWDNNDQ�NDUWX�\DQJ�WHODK�GLFHWDN�GLOHWDNDQ�SDGD�

PHGLD� UI�� NHPXGLDQ� WHNDQ� WRPERO� WXOLV� NDUWX��
GHQJDQ� PHQHNDQ� WRPERO� LQL� EHUDUWL� QLP� GDQ�

QDPD� PDKDVLVZD� \DQJ� WHUGDSDW� SDGD� DSOLNDVL�

DNDQ�GLWUDQVIHU�NH�GDODP�NDUWX�PHODOXL�PHGLD�UI�
ZULWHU�� $SDELOD� SURVHV� PHPDVXNNDQ� GDWD� NH�

GDODP� NDUWX� EHUKDVLO� PDND� DNDQ� WHUOLKDW� GL�

EDJLDQ� PHPR� DSOLNDVL� :ULWH� 3URWHFW� %ORN� «�

2SHUDWLRQ� 6XFFHVVIXO�� :ULWH� $OO� 'DWD�
&RPSOHWHG�� 'DQ� DSDELOD� WLGDN� EHUKDVLO� PDND�

DNDQ�WHUOLKDW�GL�EDJLDQ�PHPR�DSOLNDVL«����8QWXN�

PHODNXNDQ�SHQJHFHNDQ�DSDNDK�GDWD�WHODK�PDVXN�
NH�GDODP�NDUWX�DWDX�DSDNDK�GDWD�\DQJ�GL� GDODP�

NDUWX� GDSDW� WHUEDFD� PDND� SDVWLNDQ� SRVLVL� NDUWX�

PDVLK� EHUDGD� GL� DWDV�PHGLD� UI�� NHPXGLDQ� WHNDQ�

WRPERO� EDFD� NDUWX� SDGD� DSOLNDVL�� $SDELOD�
EHUKDVLO� PDND� GL� EDJLDQ� PHPR� SDGD� DSOLNDVL�

DNDQ� WHUOLKDW� 1,0� GDQ� 1DPD� 0DKDVLVZD� GDQ�

DSDELOD�WLGDN�EHUKDVLO�PDND�WLGDN�WHUWXOLV�DSDSXQ��

7HUDNKLU��XQWXN�\DQJ�EHUKXEXQJDQ�GHQJDQ�

EDUFRGH� UHDGHU� \DQJ� SHUOX� GLODNXNDQ� \DLWX�

SHQJHFHNDQ� IRQW� EDUFRGH� \DQJ� WHUFHWDN� SDGD�
NDUWX� PDKDVLVZD�� DSDNDK� WHUEDFD� ROHK� EDUFRGH�

UHDGHU� DWDX� WLGDN�� &DUD� SHQJHFDNDQQ\D� VHEDJDL�

EHULNXW�SHUWDPD�WDPD�EXND�HGLWRU�WH[W��PLVDOQ\D�

QRWHSDG�ZRUGSDG��GVE��NHPXGLDQ�EDUFRGH�UHDGHU�
GLJXQDNDQ� XQWXN� PHPEDFD� IRQW� EDUFRGH� \DQJ�

WHUFHWDN� SDGD� NDUWX�� GHQJDQ� FDUD� FDKD\D� \DQJ�

NHOXDU�GDUL�EDUFRGH�UHDGHU�GLSRVLVLNDQ�PHQJHQDL�
IRQW� EDUFRGH� VHFDUD� NHVHOXUXKDQ�� $SDELOD�

EHUKDVLO�PDND�SDGD�HGLWRU�WH[W�DNDQ�WDPSLO�1,0�

0DKDVLVZD� GDQ� DSDELOD� WLGDN� EHUKDVLO� PDND�
WLGDN DNDQ�WDPSLO�DSD�DSD��

5DQFDQJDQ�7DPSLODQ�

*DPEDU��� 5DQFDQJDQ�WDPSLODQ�

D�� 3URVHGXU�/RDG�'DWD�

3URVHGXU� /RDG� 'DWD� PHUXSDNDQ� SURVHGXU�

XQWXN� PHQJDPELO� GDWD� GDUL� DODPDW� ZHE� VLVWHP�
LQIRUPDVL� DNDGHPLN�� � 3URVHGXU� LQL� PHQJDPELO�

GDWD� EHUGDVDUNDQ� QLP� \DQJ� GLPDVXNNDQ� NH�

GDODP�RE\HN�DWDX�NRPSRQHQ�HGLW��

SURFHGXUH� 7)RUP��%XWWRQ�&OLFN�6HQGHU��

72EMHFW���

EHJLQ�
ZHEEURZVHU��1DYLJDWH�
KWWS���ZZZ�XQLVEDQN��
DF�LG�VF�DPELOGDWD�SKS"LG 
�(GLW��7H[W���

HQG��

*DPEDU����/LVWLQJ�SURJUDP�SURVHGXU�ORDG�GDWD�

E�� 3URVHGXU�%DFD�.DUWX�

3URVHGXU�%DFD�.DUWX�PHUXSDNDQ�SURVHGXU�

XQWXN�PHPEDFD�NDUWX�GDUL�NDUWX�PDKDVLVZD�\DQJ�

WHODK� EHULVL� GDWD�� 'DWD� \DQJ� WHUGDSDW� GL� GDODP�
NDUWX� EHUXSD� QLP� GDQ� QDPD�� $SDELOD� SURVHGXU�

LQL� GLMDODQNDQ�PDND� NDUWX� DNDQ� GL� EDFD�PHODOXL�

PHGLD� LQSXWDQ� UDGLR� IUHTXHQF\�ZULWHU�NHPXGLDQ�

KDVLOQ\D� DNDQ� GLWDPSLONDQ� GL� OD\DU� PRQLWRU��
$SDELOD� EHUKDVLO� PDND� DNDQ� WHUOLKDW� WDPSLODQ�

QLP� GDQ� QDPD� PDKDVLVZD� GL� OD\DU� PRQLWRU��

DSDELOD� WLGDN� EHUKDVLO� PDND� DNDQ� DGD� SHVDQ�
HUURU��7LGDN�EHUKDVLO�LQL�GDSDW�GLVHEDENDQ�NDUHQD�

GDWD� WLGDN� DGD� GL� GDODP� NDUWX� DWDX� FKLS� \DQJ�

WHUGDSDW�GL�GDODP�NDUWX�UXVDN�
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SURFHGXUH� 7)RUP��%XWWRQ�&OLFN�6HQGHU��

72EMHFW���

EHJLQ�
LI �LQLWFDUG����!���WKHQ 6HW.H\'HI�����

LI �LQLWFDUG����!���WKHQ 6HW.H\���HGLW��7H[W���

LI �LQLWFDUG��� ���WKHQ�

EHJLQ�
PHPR��/LQHV�$GG�EDFDQLP������

HQG� HOVH� PHPR��OLQHV�DGG�
%ORN� �� .H\�

)DLOHG
���
LI �LQLWFDUG����!���WKHQ 6HW.H\'HI�����

LI �LQLWFDUG����!���WKHQ 6HW.H\���HGLW��7H[W���

LI �LQLWFDUG��� ���WKHQ�

EHJLQ�
PHPR��/LQHV�$GG�EDFDQDPD������

HQG� HOVH� PHPR��OLQHV�DGG�
%ORN� �� .H\�

)DLOHG
���

HQG��

*DPEDU����/LVWLQJ�SURJUDP�SURVHGXU�EDFD�NDUWX�

F�� 3URVHGXU�7XOLV�.DUWX�

3URVHGXU�7XOLV�.DUWX�PHUXSDNDQ�SURVHGXU�
XQWXN� PHQXOLVNDQ� DWDX� PHPDVXNNDQ� GDWD� QLP�

GDQ� QDPD� PDKDVLVZD� NH� GDODP� NDUWX� PHODOXL�

PHGLD� UDGLR� IUHTXHQF\� ZULWHU�� 'DODP� SURVHV�
PHPDVXNNDQ�GDWD�QLP�GDQ�PDKDVLVZD�NH�GDODP�

NDUWX� ELVD� EHUKDVLO� DWDX� WLGDN�� $SDELOD� WLGDN��

EHUDUWL� FKLS� \DQJ� WHUGDSDW� SDGD� NDUWX� VXGDK�

UXVDN�VHKLQJJD�GDWD�WLGDN�GDSDW�GLPDVXNDQ��

SURFHGXUH� 7)RUP��%XWWRQ�&OLFN�6HQGHU��

72EMHFW���

EHJLQ�
0HPR��/LQHV�&OHDU��
LI �LQLWFDUG����!���WKHQ 6HW.H\'HI�����

LI �LQLWFDUG����!���WKHQ 6HW.H\���HGLW��7H[W���

LI� �LQLWFDUG��� ��� DQG� �(GLW��7H[W�!

�� WKHQ�
7XOLVQLP����

HOVH�PHPR��OLQHV�DGG�
%ORN���.H\�)DLOHG
���

LI �LQLWFDUG����!���WKHQ 6HW.H\'HI�����
LI �LQLWFDUG����!���WKHQ 6HW.H\���HGLW��7H[W���

LI� �LQLWFDUG��� ��� DQG� �(GLW��7H[W�!

�� WKHQ�

7XOLVQDPD����

HOVH�PHPR��OLQHV�DGG�
%ORN���.H\�)DLOHG
���

HQG��

*DPEDU����/LVWLQJ�SURJUDP�SURVHGXU�WXOLV�NDUWX�

G�� 3URVHGXU�%DFD�%ORN�

3URVHGXU�%DFD�PHUXSDNDQ�SURVHGXU�XQWXN�
PHPEDFD� LVL� GDWD� GDUL� NDUWX� EHUGDVDUNDQ� EORN�

DODPDW� \DQJ� WHUGDSDW� GL� GDODP� NDUWX�� $SDELOD�

KDVLO� SHPEDFDDQ� NDUWX� LQL� EHUKDVLO� PDND� DNDQ�

WHUOLKDW� GL� OD\DU� PRQLWRU� EHEHUDSD� EDULV�
LQIRUPDVL� \DQJ� EHUDVDO� GDUL� NDUWX�� GDQ� DSDELOD�

WLGDN�EHUKDVLO�PDND�WLGDN�DNDQ�DGD�SHVDQ�DSDSXQ�

GL�OD\DU�PRQLWRU��

SURFHGXUH� 7)RUP��%XWWRQ�&OLFN�6HQGHU��

72EMHFW���

EHJLQ�

LI �LQLWFDUG�&RPER%R[��,WHP,QGH[��!���WKHQ�

6HW.H\�&RPER%R[��,WHP,QGH[�HGLW��7H[W���
LI �LQLWFDUG�&RPER%R[��,WHP,QGH[� ���WKHQ�

EHJLQ�
PHPR��/LQHV�$GG�EDFDVWULQJ�&RPER%R[��,WHP�
,QGH[����

HQG��

HQG��

*DPEDU�����/LVWLQJ�SURJUDP�SURVHGXU�EDFD�NDUWX�

H�� 3URVHGXU�7HVW�.RQHNVL�

3URVHGXU� 7HVW� PHUXSDNDQ� SURVHGXU� XQWXN�

PHODNXNDQ�SHQJXMLDQ�WHUKDGDS�PHGLD�LQSXW�UDGLR�

IUHTXHQF\� ZULWHU� �� UHDGHU� DSDNDK� WHODK� GDSDW�
WHUNRQHNVL� GHQJDQ� DSOLNDVL� LQL� DWDX� EHOXP��

.RQHNVL� PHGLD� LQSXW� WHUVHEXW� PHODOXL� XVE�

GHQJDQ� SRUW� FRP� \DQJ� GDSDW� WHUGHWHNVL� VHFDUD�
RWRPDWLV��$SDELOD�EHOXP�WHUNRQHNVL�PDND�PHGLD�

LQSXW� UI� GDSDW� GLFRED� GHQJDQ� PHOHWDNDQ� SDGD�

SRUW� XVE� \DQJ� ODLQ� DWDX� PHUXEDK� SRUW� QXPEHU�

XVE�Q\D�� $SDELOD� NRQHNVL� EHUKDVLO� PDND� DNDQ�
WHUOLKDW� SHVDQ� GLOD\DU� µRSHQ� RN¶�� GDQ� DSDELOD�

WLGDN�EHUKDVLO�PDND�WHUGDSDW�SHVDQ�GLOD\DU�µFRP�

RSHQ�HUURU¶��

SURFHGXUH� 7)RUP��%XWWRQ�&OLFN�6HQGHU��

72EMHFW���

YDU�N�%\WH��DGDWD� DUUD\>�����@�RI FKDU��

EHJLQ�
N� ,&B&RPB2SHQ�FRPERER[��LWHPLQGH[�������

������

LI �N ���WKHQ�
PHPR��/LQHV�DGG�
&20�


�LQWWRVWU��FRPERER[��LWHPLQGH[��������


23(1� 2.
�� HOVH� PHPR��OLQHV�DGG�
&20�

23(1�(5525
���
N� ,&B6HW/DQJXDJH�����

,&B*HW/DVW(UURU�N�#DGDWD���

0HPR��OLQHV�DGG�$GDWD���
,&B&RPB&ORVH��

LI �N ���WKHQ /RDG.H\'HI����

HQG��

*DPEDU�����/LVWLQJ�SURJUDP�WHVW�NRQHNVL
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I�� 3URVHGXU�6DYH�6HWLQJ�

3URVHGXU�6DYH�PHUXSDNDQ�SURVHGXU�XQWXN�
PHQ\LPSDQ� KDVLO� VHWLQJ� \DQJ� WHODK� GLODNXNDQ�

\DLWX�PHQ\LPSDQ�KDVLO�VHWLQJ�DODPDW�XUO�GLPDQD�

GDWD�PDKDVLVZD�DNDQ�GLDPELO��0HQ\LPSDQ�KDVLO�

VHWLQJ� DODPDW� SRUW� XQWXN� NRQHNVL� PHGLD� LQSXW�
UDGLR� IUHTXHQF\�� 0HQ\LPSDQ� KDVLO� VHWLQJ� NH\�

\DQJ�DNDQ�GLWXOLVNDQ�GL�GDODP�NDUWX��

SURFHGXUH� 7)RUP��%XWWRQ�&OLFN�6HQGHU��

72EMHFW���
YDU�DSS,1,���7,QL)LOH��

EHJLQ�
DSS,1,� � �

7,QL)LOH�&UHDWH�&KDQJH)LOH([W�$SSOLFDWLRQ�([H�

1DPH�
�LQL
����

WU\�
DSS,1,�:ULWH6WULQJ�
VHWLQJ
�
XUOGDWD
�(GLW���7H[W��
��

DSS,1,�:ULWH,QWHJHU�
VHWLQJ
�
FRPSRUW
�FRPERER�

[��,WHP,QGH[����
DSS,1,�:ULWH6WULQJ�
.H\$
��
�
�(GLW��7H[W����

ILQDOO\�
DSS,QL�)UHH��

HQG��

HQG��

*DPEDU�����/LVWLQJ�SURJUDP�VDYH�VHWLQJ�

*DPEDU���� 5DQFDQJDQ�WDPSLODQ�FHWDN�NDUWX�

D�� 3URVHGXU�7DPSLO�'DWD�

3URVHGXU� 7DPSLO� 'DWD� PHUXSDNDQ�
SURVHGXU� XQWXN� PHQDPSLONDQ� GDWD� GDUL� KDVLO�

PHQMDODQNDQ� SURVHGXU� /RDG� 'DWD�� 3DGD� VDDW�

GLODNXNDQ�SURVHV�/RDG�'DWD�GHQJDQ�VHEHOXPQ\D�

PHPDVXNNDQ� QLP� PDKDVLVZD�� GDQ� DSDELOD� GDWD�
\DQJ� GLLQSXWNDQ� EHQDU� GDQ� GDWD� DGD� GL� GDODP�

VLVWHP� LQIRUPDVL� DNDGHPLN� PDND� DNDQ�

GLWDPSLONDQ� QDPD� PDKDVLVZD�� 6HODLQ�
PHQDPSLONDQ�QDPD�PDKDVLVZD�EHUGDVDUNDQ�QLP�

\DQJ� GLLQSXWNDQ�� MXJD� PHQDPSLONDQ� IDNXOWDV��

SURJUDP� VWXGL�� MHQMDQJ� VWXGL�� H[SLUHG� GDQ�
EDUFRGH�� )DNXOWDV� EHUGDVDUNDQ� GLJLW� NHWLJD� GDQ�

NHHPSDW� QLP�� -LND�QLP�GLJLW� NHWLJD� GDQ� NHPSDW�

���EHUDUWL�IDNXOWDV�WHNQRORJL�LQIRUPDVL��MLND�GLJLW�

NHWLJD�GDQ�NHHPSDW����EHUDUWL�IDNXOWDV�HNRQRPL��
GVE�� 3URJUDP� 6WXGL� EHUGDVDUNDQ� GLJLW� NHWXMXK�

GDQ� NHGHODSDQ� QLP�� $SDELOD� GLJLW� NHWXMXK� GDQ�

NHGHODSDQ����EHUDUWL�WHNQLN� LQIRUPDWLND��DSDELOD�
GLJLW� NHWXMXK� GDQ� NHGHODSDQ� ��� EHUDUWL� VLVWHP�

LQIRUPDVL�� GVE�� -HQMDQJ� VWXGL� EHUGDVDUNDQ� GLJLW�

NHWXMXK�SDGD�QLP�PDKDVLVZD��-LND�GLJLW�NHWXMXK�
EHUQLODL� �� PDND� MHQMDQJ� VWXGLQ\D� 6�� GDQ� MLND�

EHUQLODL� �� PDND� MHQMDQJ� VWXGLQ\D� '��� 8QWXN�

H[SLUHG�EHUGDVDUNDQ�SDGD� MHQMDQJ� VWXGL�� DSDELOD�

MHQMDQJ�VWXGL�6��PDND�NDUWX�PDKDVLVZD�EHUODNX�
VHODPD� HPSDW� WDKXQ� GDUL� WDKXQ� PDVXN�� DSDELOD�

MHQMDQJ�VWXGL�'��PDND�NDUWX�PDKDVLVZD�EHUODNX�

VHODPD�WLJD�WDKXQ�GDUL�WDKXQ�PDVXN��'DQ�DSDELOD�
PDVD� VWXGLQ\D� PHOHELKL� GDUL� MHQMDQJ� VWXGLQ\D�

PDND� GLWDPEDKNDQ� SHU� WDKXQ�� 7HUDNKLU� XQWXN�

WDPSLODQ� EDUFRGH� GLDPELONDQ� GDUL� QLP�

PDKDVLVZD� GHQJDQ� KDQ\D� PHUXEDK� IRQW� NH�
GDODP� EHQWXN� IRQW� EDUFRGH�� DJDU� GDSDW� GLEDFD�

ROHK�EDUFRGH�UHDGHU��

+$6,/�'$1�3(0%$+$6$1�

,PSOHPHQWDVL�

*DPEDU���� 7DPSLODQ�LPSOHPHQWDVL�DSOLNDVL
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+DVLO� LPSOHPHQWDVL� DSOLNDVL� SHQFHWDN� NDUWX�

WDPSDN� VHSHUWL� JDPEDU� GL� DWDV� \DQJ� WHUEDJL�
PHQMDGL� GXD� SURVHV� XWDPD� \DQJ� VHEHODK� NLUL�

WHUXWDPD� \DQJ� EHUKXEXQJDQ� GHQJDQ� PHGLD� UI�

ZULWHU�UHDGHU� VHGDQJNDQ� \DQJ� VHEHODK� NDQDQ�

EHUKXEXQJDQ� GHQJDQ� SULQWHU� GLUHFW� WKHUPDO��
8QWXN� WDKDSDQ� SURVHV� PHQMDODQNDQQ\D� GDSDW�

GLMHODVNDQ� VHEDJDL� EHULNXW� �� DSDELOD� LQJLQ�

PHQFHWDN� PDND� XVHU� PHPDVXNNDQ� QLP�
PDKDVLVZD� NH� NRORP� HGLW� QLP� NHPXGLDQ� WHNDQ�

WRPERO� ORDG� GDWD�� 3URVHGXU� ORDG� GDWD� LQL� DNDQ�

PHQFDUL�GL�GDWDEDVH�VLVWHP�LQIRUPDVL�DNDGHPLN��
DSDELOD� QLP� \DQJ� GLFDUL� GLWHPXNDQ� PDND� DNDQ�

GLWDPSLONDQ�QDPD�PDKDVLVZD�SDGD�NRORP�QDPD�

PDKDVLVZD�� GDQ� DSDELOD� WLGDN� GLWHPXNDQ� PDND�

LQIRUPDVL� QDPD� PDKDVLVZD� WLGDN� GLWDPSLONDQ��
6HODLQ�PHQDPSLONDQ�GDWD�QDPD�PDKDVLVZD� MXJD�

DNDQ� GLWDPSLONDQ� LQIRUPDVL� ODLQ� \DQJ� WHUGDSDW�

SDGD�EDJLDQ�VHEHODK�NLUL�DSOLNDVL��,QIRUPDVL�\DQJ�
GLWDPSLONDQ� EHUXSD� QLP�� QDPD�� SURJUDP� VWXGL��

MHQMDQJ� VWXGL�� H[SLUHG�� EDUFRGH� GDQ� MXJD�

EDFNJURXQG�NDUWX��

*DPEDU���� 7DPSLODQ�SURVHV�ORDG�GDWD�

*DPEDU� GL� DWDV� VHEDJDL� FRQWRK� GDODP� SURVHV�

DZDO� XQWXN� PHODNXNDQ� SHQFHWDNDQ� NDUWX� \DLWX�

GHQJDQ� PHPDVXNNDQ� QLP� PDKDVLVZD�� DSDELOD�

QLP� EHQDU� PDND� DNDQ� GLWDPSLONDQ� QDPD�
PDKDVLVZD�� 6HODLQ� QDPD� PDKDVLVZD� MXJD� DNDQ�

GLWDPSLONDQ� LQIRUPDVL� ODLQ� VHSHUWL� WDPSDN� SDGD�

JDPEDU�GL�EDZDK�LQL��

*DPEDU���� 7DPSLODQ�SUHYLHZ�NDUWX�

'DUL�KDVLO�SHQFDULDQ�DSDELOD�VHVXDL�GHQJDQ�\DQJ�
GLPDNVXG� PDND� GDSDW� GLSUHYLHZ� DWDX� ODQJVXQJ�

GLFHWDN�� GDQ� KDVLO� FHWDN� DNDQ� WDPSDN� VHSHUWL�

JDPEDU�GL�EDZDK�LQL��

*DPEDU���� 7DPSLODQ�NDUWX�

6HGDQJNDQ� XQWXN� SURVHV� SHQJLVLDQ� GDWD�

PDKDVLVZD� NH� GDODP� NDUWX� GDSDW� GLODNXNDQ�

GHQJDQ� PHQHNDQ� WRPERO� WXOLV� NDUWX�� 3URVHGXU�
WXOLV� NDUWX� LQL� PHPDVXNNDQ� GDWD� QLP� GDQ� QDPD�

PDKDVLVZD�NH� GDODP� NDUWX�GDQ� GL� GDODP�PHPR�

DSOLNDVL� GDSDW� WHUOLKDW� OLVW� WDKDSDQ� SURVHV�

SHQXOLVDQ�KLQJJD�VHPXD�GDWD�NRPSOLW�GLWXOLVNDQ��

*DPEDU���� 7DPSLODQ�SURVHV�WXOLV�NDUWX�

8QWXN� PHQJHFHN� DSDNDK� GDWD� \DQJ� WHUGDSDW� GL�

GDODP� NDUWX� GDSDW� GL� EDFD� DWDX� WLGDN� GDSDW�
GLODNXNDQ� GHQJDQ� PHQHNDQ� WRPERO� EDFD� NDUWX��

3URVHGXU� LQL�PHUXSDNDQ�SURVHV�SHPEDFDDQ�GDWD�

\DQJ�WHUGDSDW�GL�GDODP�NDUWX�GDQ�GLWDPSLONDQ�NH�

EDJLDQ� PHPR� DSOLNDVL�� $SDELOD� GL� GDODP� NDUWX�
WHUGDSDW�GDWD�PDKDVLVZD�PDND�DNDQ�WHUOLKDW�QLP�

GDQ�QDPD�PDKDVLVZD�GL�EDJLDQ�PHPR�DSOLNDVL��

*DPEDU���� 3URVHV�EDFD�NDUWX



-XUQDO�7HNQRORJL�,QIRUPDVL�',1$0,.�9ROXPH ����1R����-DQXDUL������� ������ ,661�������������

5DQFDQJ�%DQJXQ�$SOLNDVL�3HQFHWDN�.DUWX�0DKDVLVZD�%HUWHNQRORJL�5DGLR�)UHTXHQF\����

3DGD�VDDW�PHPDVXNNDQ�GDWD�NH�GDODP�NDUWX�DWDX�

PHPEDFD�GDWD�GDUL�NDUWX�PDND�NRQHNVLWDV�DQWDUD�
PHGLD�UI�GHQJDQ�SF�KDUXV�WHUKXEXQJ�GHQJDQ�EDLN�

\DQJ� GLWDQGDL� GHQJDQ� WXOLVDQ� GL� EDJLDQ� PHPR�

DSOLNDVL�� $SDELOD� WHUKXEXQJ� GHQJDQ� EDLN� PDND�

DNDQ� WHUOLKDW� FRP� RSHQ� RN�� VHGDQJNDQ� NDOR�
PHGLD�UI�WLGDN�WHUKXEXQJ�GHQJDQ�EDLN�PDND�FRP�

RSHQ�HUURU��

*DPEDU�����.RQHNVL�DODW�UI�RN�

*DPEDU�����.RQHNVL�DODW�UI�HUURU�

.(6,038/$1�

%HUGDVDUNDQ� LPSOHPHQWDVL� GDQ� SHQJXMLDQ� \DQJ�
GLODNXNDQ�PDND�GDSDW�GLVLPSXONDQ��

��� $SOLNDVL� SHQFHWDN� NDUWX� PDKDVLVZD� \DQJ�

PHPSXQ\DL� WHNQRORJL� UDGLR� IUHTXHQF\�
VDQJDWODK� PHPEDQWX� EDJL� SLKDN� XQLYHUVLWDV�

NDUHQD� GDSDW� GHQJDQ� PXGDK� PHQFHWDN�

VHFDUD� PDQGLUL� WDQSD� EHUJDQWXQJ� GHQJDQ�

SLKDN� HNVWHUQDO� GHQJDQ� ELD\D� \DQJ� OHELK�
PXUDK� NDUHQD� KDQ\D� PHQFHWDN� VDWX� NDUWX�

DWDX� EDQ\DN� ELD\D� \DQJ� GLNHOXDUNDQ� VDPD�

SHU� NDUWXQ\D�� GDQ� ZDNWX� \DQJ� OHELK� OHOXDVD�
NDUHQD� GDSDW� GLODNXNDQ� ROHK� EDJLDQ�

DNDGHPLN��

��� 7HNQRORJL� UDGLR� IUHTXHQF\� GDODP�

LPSOHPHQWDVLQ\D� GDSDW� GLJXQDNDQ� VHEDJDL�
PHGLD� LQSXW� XQWXN� SUHVHQVL� SHUNXOLDKDQ�

PDKDVLVZD�� VHEDJDL� PHPEHU� GDODP�

NHDQJJRWDDQ� SHUSXVWDNDDQ�� GDQ� GDSDW�
GLIXQJVLNDQ� MXJD� VHEDJDL� PHGLD� LQSXW� ODLQ�

XQWXN� LQGHQWLILNDVL� GDODP� VLVWHP� LQIRUPDVL�

ODLQ��

6$5$1�

'DQ� VDUDQ� \DQJ� GDSDW� GLEHULNDQ� EHUGDVDUNDQ�

KDVLO� LPSOHPHQWDVL� GDQ� SHQJXMLDQ� \DQJ� WHODK�

GLODNXNDQ���

��� $ODW� SHQFHWDN� NDUWX� PDKDVLVZD� \DQJ�

PHPSXQ\DL�WHNQRORJL�UDGLR�IUHTXHQF\�GDSDW�
GLNHPEDQJNDQ� ODJL� WLGDN� KDQ\D� XQWXN�

PDKDVLVZD� WHWDSL� MXJD� WHUPDVXN� NDU\DZDQ�

GDQ�GRVHQ�GLOLQJNXQJDQ�XQLYHUVLWDV��

��� $SOLNDVL� LQL� PDVLK� WHUVHQWUDO� GL� EDJLDQ�
DGPLQLVWUDVL�DNDGHPLN�GDQ�EHUEDVLV�GHVNWRS�

VHKLQJJD� GDSDW� GLNHPEDQJNDQ� VHKLQJJD�

EDJLDQ� ODLQ� \DQJ� EHUNDLWDQ� GHQJDQ� NDUWX�
PDKDVLVZD� GDSDW� MXJD� PHODNXNDQ�

SHQFHWDNDQ� GDQ� GDSDW� GLNHPEDQJNDQ� MXJD�

GHQJDQ�EHUEDVLV�ZHE��

'$)7$5�3867$.$�

$�� 6XKHQGDU� GDQ� +DULPDQ� *XUDGL�� 9LVXDO�

0RGHOLQJ� 0HQJJXQDNDQ� 80/� GDQ�

5DWLRQDO�5RVH�������

$GL� 1XJURKR�� 0HWRGRORJL� %HURULHQWDVL�

2EMHN�������

$QWRQ\� 3UDQDWD�� 3HPURJUDPDQ� %RUODQG�

'HOSKL��$QGL��<RJ\DNDUWD�������

'HQQLV� 'H� &KDPSHDX[�� 'DXJODV� /HD� DQG�

3HQHORSH� )DXUH�� 2EMHFW� 2ULHQWHG�

6\VWHP�'HYHORSPHQW��$GGLVRQ�:HVOH\�

3XEOLVKLQJ�&RPSDQ\��&DOLIRUQLD�������

(GK\� 6XWDQWD�� 6LVWHP� %DVLV� 'DWD�� $QGL�

2IIVHW��<RJ\DNDUWD�������

*UDG\� %RRFK�� 2EMHFW� �� 2ULHQWHG� $QDO\VLV�

$QG� 'HVLJQ�� 7KH� %HQMDPLQ� ��

&XPPLQJV� 3XEOLVKLQJ� &RPSDQ\�� ,QF��

&DOLIRUQLD������


