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����/DWDU�%HODNDQJ
.HDPDQDQ� LQIRUPDVL� PHPDLQNDQ� SHUDQ� SHQWLQJ� VHODPD� NRPXQLNDVL� GL� HUD�

WHNQRORJL� WHUXV� EHUNHPEDQJ�� ,QIRUPDVL� \DQJ� GLNLULPNDQ� PHODOXL� LQWHUQHW� WLGDNODK�
DPDQ�NDUHQD�GDSDW�GHQJDQ�PXGDK�GLUHWDV�GDQ�GLVDODKJXQDNDQ�ROHK�SHUHWDV��$QFDPDQ�
PHQJDNVHV� LQIRUPDVL� UDKDVLD�ROHK�SHQHULPD� \DQJ� WLGDN�GLLQJLQNDQ�PHMDGL�SHUKDWLDQ�
SDUD�DKOL�NRPXQLNDVL�GDWD��&KKDGZD� GNN�� �������3HQJLULPDQ�LQIRUPDVL�UDKDVLD�WHQWX�
KDUXV� GLDPDQNDQ�� 8QWXN� PHQJDPDQNDQ� LQIRUPDVL� UDKDVLD� GDQ� PHQJDWDVL� DQFDPDQ�
SHUHWDV��WHNQLN�NULSWRJUDIL�GDQ�VWHJDQRJUDIL�EDQ\DN�GLJXQDNDQ�

.ULSWRJUDIL� PHUXSDNDQ� VDODK� VDWX� FDUD� XQWXN� PHQMDJD� NHUDKDVLDDQ� GDWD� DWDX�
LQIRUPDVL� GDUL� SLKDN�SLKDN� \DQJ� WLGDN�PHPLOLNL�ZHZHQDQJ� DWDV� GDWD� DWDX� LQIRUPDVL�
WHUVHEXW�� � 6HEDJDLPDQD� \DQJ� GLNHPXNDNDQ� ROHK� 0H\HU� GDODP 0XQLU� �������
GLVHEXWNDQ�EDKZD�.ULSWRJUDIL�DGDODK�LOPX�GDQ�VHQL�XQWXN�PHQMDJD�NHUDKDVLDDQ�SHVDQ�
GHQJDQ� FDUD� PHQ\DQGLNDQQ\D� NH� GDODP� EHQWXN� \DQJ� WLGDN� GDSDW� GLSDKDPL� ODJL�
PDNQDQ\D�� 7HWDSL�� WHUNDGDQJ� PHPDQLSXODVL� LQIRPDVL� WLGDNODK� FXNXS�� 6WHJDQRJUDIL�
DGDODK� VHQL� XQWXN� PHQ\HPEXQ\LNDQ� LQIRUPDVL� GL� GDODP� LQIRUPDVL�� 7LGDN� VHSHUWL�
NULSWRJUDIL�� VWHJDQRJUDIL� EHUIRNXV� SDGD� PHQ\HPEXQ\LNDQ� NHEHUDGDDQ� GDWD�
GLEDQGLQJNDQ� NRQWHQ� GDWD�� .HWLND� NHGXD� WHNQLN GLJDEXQJNDQ�� DNDQ� PHPEHULNDQ�
WLQJNDW�NHDPDQDQ�\DQJ�WLQJJL��)DL�GDQ�&KDQ��������

3HUPDVDODKDQ�EDUX�PXQFXO�NHWLND�NULSWRJUDIL�\DQJ�GLSDNDL�PHUXSDNDQ�NULSWRJUDIL�
\DQJ� PHPHUOXNDQ� VHEXDK� NXQFL� \DQJ� GLSDNDL� XQWXN� PHQGHNULSVL� SHVDQ GDQ� NXQFL�
GLVLPSDQ� GL� VDWX� WHPSDW� DWDX� VDWX� RUDQJ� �WHUSXVDW��� +DO� LQL� PHQJDNLEDWNDQ� GDWD�
LQIRUPDVL� \DQJ� GLVHPEXQ\LNDQ�PHQMDGL� VHEXDK� LQIRUPDVL� UDKDVLD WHUSXVDW�� � 6HPXD�
GDWD� UDKDVLD� EHUDGD� GL� VDWX� WHPSDW� DWDX� GDWD� UDKDVLD� KDQ\D� GLEDZD� ROHK� VDWX� RUDQJ�
DWDX�VLVWHP�\DQJ�PHPLOLNL�NXQFL��-LND�VLVWHP�SHQ\LPSDQDQ NXQFL�PHQMDGL�UXVDN DWDX�
GLPRGLILNDVL�� VHPXD� GDWD� UDKDVLD� PHQMDGL� WLGDN� GDSDW� GLNRQVWUXNVL� NHPEDOL�� -LND�
SHUHWDV� EHUKDVLO�PHQGDSDWNDQ�SHPLOLN DWDX�SHQ\LPSDQDQ NXQFL�� SHQJXQJNDSDQ�GDWD�
UDKDVLD� PHQMDGL� PXGDK� �)DL� GDQ� &KDQ�� ������� 6HODLQ� LWX� PHWRGH� SHPEDJLDQ� NXQFL
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UDKDVLD� PHQMDGL� VXDWX� KDO� \DQJ� SHQWLQJ� GDODP� EHEHUDSD� SHUVRDODQ�� QDPXQ� IDNWRU�
NHSHUFD\DDQ�LQGLYLGX�VHUWD�IDNWRU�NHDOSDDQ�PDQXVLD�PHQGRURQJ�DGDQ\D�PHWRGH�EDUX�
GDODP�PHPDQLSXODVL�LQIRUPDVL�\DQJ�WLGDN�PHPHUOXNDQ�SHUWXNDUDQ�NXQFL�UDKDVLD��

0DVDODK� NXQFL� UDKDVLD GLVLPSDQ� SDGD� VDWX� WHPSDW� �WHUSXVDW�� \DQJ� GLNHPXNDNDQ�
VHEHOXPQ\D� GDSDW� GLDWDVL� ROHK� VHEXDK� VNHPD� \DQJ� GLWHPXNDQ� ROHK� 6KDPLU� �������
\DQJ�GLQDPDNDQ�VNHPD�SHPEDJLDQ�GDWD�UDKDVLD��DWDX�6HFUHW�6KDULQJ 6FKHPH��6NHPD�
LQL� PHUXSDNDQ� PHWRGH� PHPEDJL� VHEXDK� SHVDQ� UDKDVLD� �VHFUHW�� PHQMDGL� VHMXPODK�
EDJLDQ� �VKDUH���PDVLQJ�PDVLQJ� EDJLDQ� GLEHULNDQ� NHSDGD� VHMXPODK� SDUWLVLSDQ� �RUDQJ�
DWDX� SLKDN� \DQJ� PHQGDSDWNDQ� VKDUH� GLQRWDVLNDQ� GHQJDQ� Z� 6HGDQJNDQ� MXPODK�
PLQLPDO�SDUWLVLSDQ�\DQJ�ELVD�PHQJNRQVWUXNVL�SHVDQ��GLQRWDVLNDQ�GHQJDQ�W��WLGDN�ELVD�
PHQGDSDWNDQ� SHVDQ� DVOL� MLND� VKDUH� NXUDQJ� GDUL� W� 6HKLQJJD�� VNHPD� WHUVHEXW� GDSDW�
GLWXOLVNDQ�VNHPD��W� Z�� 6HWLDS�EDJLDQ�DGDODK�XQLN�VDWX�VDPD�ODLQ �0XQLU��������

'HQJDQ� SHQJJXQDDQ NULSWRJUDIL� VNHPD� SHPEDJLDQ� GDWD� UDKDVLD DNDQ PHPEXDW
LQIRUPDVL� DVOL� PHQMDGL WHUVDPDU�� 7HWDSL� KDO� WHUVHEXW� GDSDW�PHQJXQGDQJ� NHFXULJDDQ�
GDUL�SLKDN�SHUHWDV��NDUHQD�RXWSXW GDUL�NULSWRJUDIL�KDQ\D�PHQJXEDK�NRQWHQ�GDWD�DWDX�
LQIRUPDVL�PHQMDGL� WLGDN� WHUEDFD� MLND� WLGDN� GLGHNULSVL�� 2OHK� NDUHQD� LWX�� SHQJJXQDDQ�
VWHJDQRJUDIL� GLSHUOXNDQ� SDGD� LQIRUPDVL� \DQJ� WHODK� GLNHQDNDQ� NULSWRJUDIL� GHQJDQ�
WXMXDQ� DJDU� SHUHWDV WLGDN� PHQ\DGDUL� NHEHUDGDDQ� LQIRUPDVL� WHUVHEXW�� 6WHJDQRJUDIL�
DGDODK�LOPX�GDQ�VHQL�PHQ\HPEXQ\LNDQ�SHVDQ�UDKDVLD�GL�GDODP�VXDWX PHGLD VHKLQJJD�
NHEHUDGDDQ� SHVDQ� UDKDVLD� WHUVHEXW� WLGDN� WHUGHWHNVL�� 6WHJDQRJUDIL�PHPEXWXKNDQ� GXD�
SURSHUWL�XWDPD�\DLWX�PHGLD�SHQDPSXQJ��FRYHU��GDQ�SHVDQ�UDKDVLD��0HGLD�SHQDPSXQJ�
\DQJ� XPXP� GLJXQDNDQ� DGDODK� JDPEDU�� VXDUD�� YLGHR�� DWDX� WHNV�� 3HVDQ� \DQJ�
GLVHPEXQ\LNDQ� GDSDW� EHUXSD� DSDSXQ� EDLN� WXOLVDQ�� JDPEDU�� NRGH� SURJUDP�� VXDUD��
YLGHR��DWDX�SHVDQ�ODLQ��0XQLU���������0HGLD�\DQJ�DNDQ�GLSDNDL�SHQXOLV�VHEDJDL�FRYHU
DGDODK�GDWD�DXGLR�GHQJDQ�IRUPDW�ZDY DWDX�ZDYH��NDUHQD�ODOX�OLQWDV�SHUWXNDUDQ�DXGLR
GL� LQWHUQHW� PHUXSDNDQ� KDO� ELDVD� VHKLQJJD� VWHJDQRJUDIL� PHQJJXQDNDQ� DXGLR DGDODK�
WHNQLN�\DQJ�EDLN�XQWXN�PHQJDPDQNDQ�SHVDQ�UDKDVLD�PHODOXL�PHGLD�LQWHUQHW��&KDOLG��
������ -HQLV� ILOH� DXGLR� GHQJDQ� IRUPDW�ZDYH PHVNLSXQ�PHPLOLNL� XNXUDQ� \DQJ� OHELK�
EHVDU� GLEDQGLQJ� ILOH� DXGLR� \DQJ� ODLQ�� ILOH�ZDYH LQL� PHQ\LPSDQ� GDWD� DXGLR� GHQJDQ�
WHWDS� PHPSHUWDKDQNDQ� NHXWXKDQ� VHWLDS� ELW GDQ� VDPSOH� UDWH GDUL� VXPEHU� \DQJ�
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GLKDVLONDQ� �1DXIDO�� ������� )RUPDW� LQL� OD]LP� GLJXQDNDQ� VHEDJDL� RXWSXW� GDUL� SURVHV�
UHNDPDQ�� VHKLQJJD� ILOH� DXGLR� PXGDK� GLGDSDWNDQ� 0HQXUXW� %DWDULXV� GDQ� 0DVOLP�
��������GDODP�VWHJDQRJUDIL�WHUGDSDW�EHEHUDSD�PHWRGH��PLVDOQ\D�/HDVW�6LJQLILFDQW�%LW
�/6%���'LVFUHWH�:DYHOHW�7UDQVIRUP �':7���DWDX�'LVFUHWH�&RVLQH�7UDQVIRUP �'&7����
0HWRGH�\DQJ�GLJXQDNDQ�SHQXOLV�\DLWX�/HDVW�6LJQLILFDQW�%LW �/6%���NDUHQD�PHWRGH�LQL�
EHNHUMD�GHQJDQ�FDUD�PHQ\HPEXQ\LNDQ�SHVDQ�GDODP�ELW�WHUHQGDK�GDWD�ILOH�DXGLR�\DQJ�
GLJXQDNDQ�VHEDJDL�SHQDPSXQJ�SHVDQ��VHKLQJJD�WLGDN�DNDQ�PHPEXDW�SHUEHGDDQ�\DQJ�
VLJQLILNDQ�DQWDUD�DXGLR�DVOL�GHQJDQ�DXGLR�\DQJ�GLVHPDWNDQ�LQIRUPDVL��'LSHUNXDW�ROHK�
SHQHOLWLDQ� \DQJ� GLWXOLV� ROHK� 6LQJK� ������� \DQJ� PHQJHPXNDNDQ� EDKZD�
PHQ\HPEXQ\LNDQ� LQIRUPDVL� GL� GDODP� DXGLR� GHQJDQ� PHQJJXQDNDQ� PHWRGH� /HDVW�
6LJQLILFDQW� %LW PHPLOLNL� NHXQJJXODQ� NDUHQD� VHGHUKDQD� GDQ� PXGDK� XQWXN�
PHQ\HPEXQ\LNDQ�LQIRUPDVL�GHQJDQ�ELW�UDWH�WLQJJL�

3DGD� SHQHOLWLDQ� VHEHOXPQ\D�PHQJHQDL� NULSWRJUDIL SDGD� EHQWXN� LQIRUPDVL� EHUXSD�
ILOH� DXGLR� VXGDK� GLODNXNDQ�� VDODK� VDWXQ\D� ROHK� 1DXIDO� �������� 3HQHOLWLDQ� WHUVHEXW�
PHPEDKDV�WHQWDQJ PHQJDPDQNDQ�ILOH�DXGLR�GHQJDQ�WHNQLN�NULSWRJUDIL�WUDQVSRVLVL�GDQ�
DIILQH� FLSKHU \DQJ� GLNHPEDQJNDQ� PHQJJXQDNDQ� SHPEDQJNLW� ELODQJDQ� DFDN� VHPX�
%OXP� %OXP� 6KXE�� +DVLO� \DQJ� GLSHUROHK� GHQJDQ� PHQJHQNULSVL� ILOH� DXGLR� :$9�
PHQJJXQDNDQ� 3\WKRQ� VHKLQJJD ILOH� DXGLR GDSDW� GLVDPDUNDQ� MXJD� GDSDW� GLGHNULSVL�
NHPEDOL� XQWXN� PHQGDSDWNDQ� LQIRUPDVL� VHPXOD� 3HQHOLWLDQ� PHQJHQDL� SHQJJDEXQJDQ�
NULSWRJUDIL�GHQJDQ�VWHJDQRJUDIL�VXGDK�EDQ\DN� �GLODNXNDQ��VDODK�VDWXQ\D�DGDODK�ROHK�
&KKDGZD�� GNN� ������� \DQJ� PHPEDKDV� WHQWDQJ� SHQJJDEXQJDQ� NULSWRJUDIL� PRGHUQ�
56$�GHQJDQ�VWHJDQRJUDIL�DXGLR��GL PDQD ILOH�EHUXSD�WHNV�GLNHQDNDQ�NULSWRJUDIL�56$��
GDQ�KDVLO�HQNULSVL� WHNV�WHUVHEXW�GLVLVLSNDQ�NH�GDODP�ILOH�DXGLR�GHQJDQ�PHWRGH�/HDVW�
6LJQLILFDQW�%LW �/6%���+DVLO�\DQJ�GLSHUROHK�DGDODK�KDVLO�SHQ\LVLSDQ�SHVDQ�WHUHQNULSVL�
NH� GDODP� DXGLR� PHQXQMXNDQ� NHPLULSDQ� GHQJDQ� DXGLR� DVOL� 3HQHOLWLDQ� PHQJHQDL�
SHQJJDEXQJDQ� NULSWRJUDIL� GHQJDQ� VWHJDQRJUDIL� VDODKVDWXQ\D� ROHK�0XIDGLODK� �������
\DQJ� PHPEDKDV� WHQWDQJ� LPSOHPHQWDVL� NULSWRJUDIL� 56$� \DQJ� GLWLQJNDWNDQ� GDQ�
VWHJDQRJUDIL� /6%�� KDVLO� \DQJ� GLSHUROHK� GDUL SHQJJDEXQJDQ� LQL� DGDODK� GDSDW�
PHPLQLPDOLVLU� WHUMDGLQ\D� NULSWDQDOLVLV� NDUHQD� NXQFL� \DQJ� GLEDQJNLWNDQ� PHUXSDNDQ�
ELODQJDQ� \DQJ� VDQJDW� EHVDU�� VHKLQJJD� DNDQ� VXOLW� XQWXN� GLIDNWRUNDQ�� VHUWD� FLSKHUWH[W�
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\DQJ� GLVHPEXQ\LNDQ� VHFDUD� DFDN� PHPEXDW� SHQ\DGDS� DNDQ� NHVXOLWDQ� PHQGDSDWNDQ�
SODLQWH[W��6HODLQ� LWX��KDVLO� LPSOHPHQWDVL�SHQHOLWLDQ� WHUVHEXW� MXJD�PHQJKDVLONDQ�VXDWX�
SURJUDP�DSOLNDVL�NRPSXWHU� )DL�GDQ�&KDQ��������PHPEDKDV�PHQJHQDL�6HFUHW�6KDULQJ
\DQJ�GLVHPDWNDQ�NH�GDODP�ILOH�DXGLR�GLMHODVNDQ�EDKZD�SHQ\HPDWDQ� VKDUH NH�GDODP�
ILOH�DXGLR�WLGDN�PHQ\HEDENDQ�DGDQ\D�SHUXEDKDQ�\DQJ�VLJQLILNDQ�WHUKDGDS�ILOH�DXGLR��
1DPXQ�� VD\DQJQ\D� GDODP� SHQHOLWLDQ� WHUVHEXW� WLGDN� GLMHODVNDQ� EDJDLPDQD�
PHQJNRQWUXNVL NHPEDOL� VKDUH \DQJ� VXGDK� GLSHFDK� GDQ� GLVHPDWNDQ� NH� GDODP� DXGLR
PHQMDGL� LQIRUPDVL� DZDO�� GDQ� KDQ\D� GLNDWDNDQ� VHWHODK� VKDUH GLNRQVWUXNVL�
PHQJKDVLONDQ�GDWD�UDKDVLD�NHPEDOL��2OHK�NDUHQD�LWX��SHQXOLV�WHUWDULN�XQWXN�PHODNXNDQ�
NDMLDQ�SHQHOLWLDQ�PHQJHQDL�SHQJJDEXQJDQ�NULSWRJUDIL�VNHPD�SHPEDJLDQ�GDWD�UDKDVLD�
GDQ�VWHJDQRJUDIL�DXGLR�OHDVW�VLJQLILFDQW�ELW �/6%��

��� 5XPXVDQ�0DVDODK
%HUGDVDUNDQ��ODWDU�EHODNDQJ�\DQJ�WHODK�GLNHPXNDNDQ�GL�DWDV��PDND�SHUPDVDODKDQ�

\DQJ�GDSDW�GLUXPXVNDQ�DGDODK�
�� %DJDLPDQD� NRQVWUXNVL� VNHPD SHQJJDEXQJDQ� NULSWRJUDIL� � 6HFUHW� 6KDULQJ�

6FKHPH �W� Z� GDQ�VWHJDQRJUDIL�DXGLR�GHQJDQ�PHWRGH�/HDVW�6LJQLILFDQW�%LW"
�� %DJDLPDQD� NRQVWUXNVL� SURJUDP� DSOLNDVL� SHQJJDEXQJDQ� 6HFUHW� 6KDULQJ�

6FKHPH ��� �� GDQ� VWHJDQRJUDIL� DXGLR� GHQJDQ�PHWRGH� /HDVW� 6LJQLILFDQW� %LW
GDODP�EHQWXN�SURJUDP�NRPSXWHU�PHQJJXQDNDQ�EDKDVD�SHPURJUDPDQ�3\WKRQ"

��� 7XMXDQ�0DVDODK
%HUGDVDUNDQ�UXPXVDQ�PDVDODK�GL�DWDV��WXMXDQ�GDUL�SHQXOLVDQ�SHQHOLWLDQ�LQL�DGDODK�
�� 0HPSHUROHK�VNHPD�EDUX�PHQJHQDL SHQJJDEXQJDQ�NULSWRJUDIL�VHFUHW�VKDULQJ�

VFKHPH �W� Z�� GDQ� VWHJDQRJUDIL� DXGLR� GHQJDQ� PHWRGH� /HDVW� 6LJQLILFDQW� %LW
�/6%� �

�� 0HPEHULNDQ� JDPEDUDQ� GDUL� LPSOHPHQWDVL� SHQJJDEXQJDQ� NULSWRJUDIL� VHFUHW�
VKDULQJ� VFKHPH ��� ��� GDQ� VWHJDQRJUDIL� DXGLR� GHQJDQ� PHWRGH� /HDVW�
6LJQLILFDQW�%LW �/6%��GDODP�EHQWXN�SURJUDP�NRPSXWHU�PHQJJXQDNDQ�EDKDVD�
SHPURJUDPDQ�3\WKRQ�
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��� %DWDVDQ�0DVDODK
%DWDVDQ�PDVDODK�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ��LQL�DGDODK�
�� )RUPDW�ILOH�DXGLR�\DQJ�GLJXQDNDQ�DGDODK�IRUPDW��ZDY�DWDX��ZDYH
�� 3HVDQ�\DQJ�GLVHPEXQ\LNDQ�EHUXSD�3,1�DQJND���GLJLW�GLPXODL�GDUL���KLQJJD���

NHFXDOL�GLJLW�SHUWDPD�WLGDN�EROHK����QRO��
�� 6NHPD� SHPEDJLDQ� \DQJ� GLSDNDL� DGDODK� ��� ���� DJDU� VKDUH�DXGLR GDSDW�

GLNRQVWUXNVL�NHPEDOL�PHQMDGL�LQIRUPDVL�VHPXOD�
��� 0DQIDDW�3HQHOLWLDQ

$GDSXQ�PDQIDDW�GDUL�SHQXOLVDQ�SHQHOLWLDQ�LQL�DGDODK�
�� 0DQIDDW�WHRULWLV

6HFDUD� WHRULWLV�� SHQHOLWLDQ� LQL� GLKDUDSNDQ� GDSDW� EHUNRQWULEXVL� GDODP�
PHPEHULNDQ�NRQVWUXNVL�VNHPD�SHQJJDEXQJDQ�NULSWRJUDIL�VNHPD�SHPEDJLDQ�GDWD�
UDKDVLD�GDQ�VWHJDQRJUDIL�DXGLR�OHDVW�VLJQLILFDQW�ELW �/6%��VHKLQJJD�GDSDW�PHQMDGL�
DFXDQ�XQWXN�GLODNXNDQ�SHQJHPEDQJDQ�GDUL�VNHPD�\DQJ�VXGDK�GLGDSDWNDQ�
�� 0DQIDDW�SUDNWLV

6HFDUD�SUDNWLV��SHQHOLWLDQ�LQL�PHQJKDVLONDQ�VXDWX�SURWRW\SH SURJUDP�DSOLNDVL�
NRPSXWHU� GHQJDQ� EDKDVD� SHPURJUDPDQ� 3\WKRQ PHQJHQDL� DOJRULWPD�
SHQJJDEXQJDQ� NULSWRJUDIL� VHFUHW� VKDULQJ� VFKHPH ��� ��� GDQ� VWHJDQRJUDIL� DXGLR�
GHQJDQ� PHWRGH� /HDVW� 6LJQLILFDQW� %LW �/6%�� \DQJ� GLKDUDSNDQ� GDSDW� GLJXQDNDQ�
ROHK�XVHU�


