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��� /DWDU�%HODNDQJ

+DGLWV�PHUXSDNDQ�VDODK�VDWX�SDQGXDQ�\DQJ�GLJXQDNDQ�ROHK�XPDW�,VODP�GDODP�

PHODNVDQDNDQ�EHUEDJDL�PDFDP�DNWLYLWDV�EDLN�\DQJ�EHUNDLWDQ�GHQJDQ�XUXVDQ�GXQLD�

PDXSXQ� DNWLYLWDV� \DQJ� EHUNDLWDQ� GHQJDQ� XUXVDQ� DNKLUDW�� EHUXSD� VHVXDWX� \DQJ�

GLVDQGDUNDQ� NHSDGD�1DEL 0XKDPPDG ຽ EDLN� EHUXSD� SHUNDWDDQ� DWDX� SHUEXDWDQ��

+DGLWV�PHUXSDNDQ�VXPEHU�KXNXP�DJDPD�,VODP�\DQJ�NHGXD�VHWHODK�NLWDE�VXFL�$O�±

4XU¶DQ��-LND�VXDWX�SHUNDUD�WLGDN�GLMHODVNDQ�GL�GDODP�$O�± 4XU¶DQ��PDND�XPDW�,VODP�

DNDQ�PHQJJXQDNDQ�VXPEHU�\DQJ�NHGXD�\DLWX�+DGLWV>�@��

'DODP� KDGLWV� WHUGDSDW� EDQ\DN� EDE� \DQJ� PHPEDKDV� EHEHUDSD� SHUNDUD��

PLVDOQ\D�EDE�WHQWDQJ�LPDQ��LOPX��VKDODW��ZXGOX��KDML��SXDVD�GDQ�PDVLK�EDQ\DN�ODJL��

3DGD� VXPEHU� DVDOQ\D� KDGLWV� PHQJJXQDNDQ� EDKDVD� $UDE�� QDPXQ� VHLULQJ�

SHUNHPEDQJDQ� MDPDQ� VXGDK� EDQ\DN� WHUGDSDW� WHUMHPDKDQQ\D� WHUXWDPD� NHGDODP�

EDKDVD� ,QGRQHVLD�� 'HQJDQ� EDQ\DNQ\D� EDE� GDODP� KDGLWV� DNDQ�PHQMDGL� KDO� \DQJ�

PHQDULN�XQWXN�GLSDGXNDQ�GHQJDQ�WHNQRORJL�GDQ�WHNQLN�GDWD�PLQLQJ�WHUXWDPD�WH[W�

PLQLQJ� JXQD� PHQJHORPSRNNDQ� KDGLWV EHUGDVDUNDQ� LVL GDUL� WRSLN� KDGLWV� \DQJ�

EHUVDQJNXWDQ� 3DGD� UHIHUHQVL� SHQHOLWLDQ� VHEHOXPQ\D�� PDVLK� MDUDQJ� GLWHPXNDQ�

SHQHOLWLDQ� PHQJHQDL� SHQJHORPSRNDQ� KDGLWV� EHUGDVDUNDQ� PDWDQ� KDGLWV�� $GDSXQ�

EHEHUDSD� DSOLNDVL�PHQJHQDL� KDGLWV� \DQJ�PHQJDWXU� SHQJHORPSRNDQ� KDGLWV�PDVLK�

VHFDUD�PDQXDO�PHODOXL�UHODVL�GDWDEDVH��EHOXP�WHU�RWRPDWLVDVL�PHQJJXQDNDQ PHWRGH�

DWDX�DOJRULWPD�WHUWHQWX�

%HUEDJDL� PHWRGH� WHODK� GLJXQDNDQ� XQWXN� PHODNXNDQ� SHQJHORPSRNDQ� SDGD�

VXDWX�GDWD�WHUWHQWX�VDODK�VDWXQ\D�NODVWHULVDVL��.ODVWHULVDVL�PHUXSDNDQ�VHEXDK�WHNQLN�
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SHQJHORPSRNDQ�GLPDQD� GDWD� GLNHORPSRNNDQ�EHUGDVDUNDQ�NHPLULSDQ Q\D� GHQJDQ�

REMHN�ODLQQ\D�SDGD�NODVWHU�\DQJ�VDPD��QDPXQ�WLGDN�DNDQ�PLULS�GHQJDQ�REMHN�ODLQ�

SDGD�NODVWHU�\DQJ�EHUEHGD>�@��7LQJNDW�NHPLULSDQ�PDVLQJ�PDVLQJ�REMHN�DQWDU�NODVWHU�

DNDQ�EHUEHGD��NHWLGDNPLULSDQ� LQL�GLGDVDUNDQ�SDGD�QLODL�DWULEXW�\DQJ�PHQMHODVNDQ�

REMHN�� .ODVWHULVDVL� EHUEHGD� GHQJDQ� NODVLILNDVL�� GLPDQD� NODVLILNDVL� PHQJJXQDNDQ�

VHEXDK�DFXDQ�GDWD�DWDX�ELDVD�GLVHEXW�GHQJDQ�VHEXDK�GDWD�WUDLQLQJ�XQWXN�PHQJXNXU�

VHEXDK� GDWD� \DQJ� EDUX� PDVXN� ODOX� GLEDQGLQJNDQ� GHQJDQ� GDWD� WUDLQLQJ� XQWXN� GL

PDVXN� NHGDODP� VHEXDK� NDWHJRUL� \DQJ� VXGDK� GLWHWDSNDQ�� 3DGD� NODVWHULVDVL��

SHQJHORPSRNDQ� GDWD� GLODNXNDQ� WDQSD� EHUGDVDUNDQ� DFXDQ GDWD� WUDLQLQJ� WHUWHQWX��

0HPEXDW�NODVWHULVDVL�GDSDW�GLSDNDL�XQWXN�PHPEHULNDQ�ODEHO�SDGD NHORPSRN�\DQJ�

EHOXP�GLNHWDKXL�VHEHOXPQ\D��KDO�LQL�EHUEHGD�GHQJDQ�NODVLILNDVL��GLPDQD�ODEHO�NHODV�

WHODK�GLNHWDKXL>�@��

$OJRULWPD� .�0HDQV� PHUXSDNDQ� DOJRULWPD� FOXVWHULQJ SDUWLVL� \DQJ� SDOLQJ�

GLNHQDO� GDODP� PHODNXNDQ� NODVWHULVDVL�� .HOHELKDQ� PHWRGH� .�0HDQV� LQL� DGDODK�

VHGHUKDQD�� HILVLHQ��PXGDK�GLSDKDPL��GDQ�FHSDW� GDODP�SURVHV�NODVWHULVDVL� Q\D>�@��

'HQJDQ�PHPEHULNDQ�NXPSXODQ�GDWD�SRLQW�GDQ�MXPODK�N�\DQJ�GLLQJLQNDQ��DOJRULWPD�

LQL�DNDQ�PHQJXODQJL�GDWD�NH�N�NODVWHU�EHUGDVDUNDQ�IXQJVL�MDUDN��5XMXNDQ�SHQHOLWLDQ�

VHEHOXPQ\D�>�@>�@��SDGD�SHQHOLWLDQ�>�@ GLODNXNDQ�SHQJXMLDQ�PHQJJXQDNDQ�PHWRGH�

.�0HDQV� XQWXN� PHQJHORPSRNNDQ� D\DW�D\DW� $O�4XU¶DQ� WHUMHPDKDQ� EDKDVD�

LQGRQHVLD��GHQJDQ�PHQJJXQDNDQ�EHEHUDSD�SHUFREDDQ�PHQJKDVLONDQ�QLODL�6LOKRXHWWH�

.RHILVLHQ�VHEHVDU��������XQWXN�VXUDW�DO�EDTDUDK��WLGDN�PDNVLPDOQ\D�DNXUDVL�NODVWHU�

GLDNLEDWNDQ� VDODK� VDWXQ\D� NDUHQD� SHQGHILQLVLDQ� DZDO� SXVDW� NODVWHU� VHFDUD� DFDN��

GHQJDQ� DGDQ\D� SHQHOLWLDQ� LQL� GLKDUDSNDQ� XQWXN� SHQHOLWLDQ� VHODQMXWQ\D�� GDSDW�

PHQJJXQDNDQ� PHWRGH� ODLQ�� 'DQ� SDGD� SHQHOLWLDQ� >�@ PHODNXNDQ� SHUEDQGLQJDQ�



�

DOJRULWPD� NODVWHULVDVL� \DLWX� .�0HDQV�� 620�� GDQ� +LHUDUFKLFDO GDODP�

PHQJHORPSRNNDQ�GDWD�VHW�ZDNWX�\DQJ�PHQJKDVLONDQ�$OJRULWPD�620�OHELK�EDLN�

GDUL�.�0HDQV�GDQ�+LHUDUFKLFDO QDPXQ�.�0HDQV�VDQJDW�EDLN�NHWLND�GLEHUL�GDWDVHW�

\DQJ� EHVDU�� 3DGD� SHQHOLWLDQ� VHNDUDQJ�� SHQHOLWL� DNDQ� PHQFRED� XML� SHUEDQGLQJDQ�

PHQJJXQDNDQ�.�0HDQV�GDQ�)X]]\�&�0HDQV�

)X]]\�&�0HDQV�&OXVWHULQJ� �)&0�� DGDODK� VXDWX� WHNQLN� NODVWHULVDVL� IX]]\�

GLPDQD� NHEHUDGDDQ� WLDS� WLWLN� GDWD� GDODP� VXDWX� NODVWHU� GLWHQWXNDQ� ROHK� GHUDMDW�

NHDQJJRWDDQ�� 'HQJDQ� PHWRGH� LQL�� GDWD� DNDQ� GLNHORPSRNNDQ� NH� GDODP� NODVWHU�

NODVWHU�\DQJ�EHUEHGD�VHVXDL�SHUVHQWDVH�NHDQJJRWDDQQ\D�GL�PDVLQJ�PDVLQJ�NODVWHU��

.ODVWHU� \DQJ� GLSLOLK� DGDODK� NODVWHU� \DQJ� PHPSXQ\DL� SHUVHQWDVH� NHDQJJRWDDQ�

WHUEHVDU��5XMXNDQ�SHQHOLWLDQ�VHEHOXPQ\D >�@>�@>�@��SDGD�SHQHOLWLDQ�>�@ PHODNXNDQ�

SHQJHORPSRNDQ� GDWD� QLODL� VLVZD� 60$� XQWXN� SHQHQWXDQ� MXUXVDQ� PHQJJXQDNDQ�

PHWRGH� )X]]\� &�0HDQV�� )&0� PHQJKDVLONDQ� DNXUDVL� VHEHVDU� ������� XQWXN ��

NODVWHU��3DGD�SHQHOLWLDQ�>�@ \DLWX�PHODNXNDQ�SHQJHORPSRNDQ�GDWD�FXUDK�KXMDQ�NRWD�

EHQJNXOX� XQWXN� PHPEDQWX� SUHGLNVL� KXMDQ� EHUGDVDUNDQ� ZLOD\DK� PHQJKDVLONDQ�

EDKZD�PHWRGH�)&0�GDSDW�PHQHQWXNDQ� ORNDVL� WHUEDLN�GDODP�FOXVWHU�EHUGDVDUNDQ�

SURVHV� LWHUDVL� Q\D�� 5XMXNDQ� ODLQQ\D� >�@ PHODNXNDQ� SHQJHORPSRNDQ� SDGD� EHULWD�

WZLWWHU��WHUKDGDS�OD\DQDQ�EHULWD�SDGD�DNXQ�SRUWDO��GLGDSDWNDQ�KDVLO�NDWHJRUL�EHUXSD�

.ULPLQDO��SROLWLN��XPXP��UHOLJL��RODKUDJD��HNRQRPL��NHVHKDWDQ��HGXNDVL��WHNQRORJL��

PDNDQDQ�GDQ�PLQXPDQ��'HQJDQ�DNXUDVL�PHQFDSDL�������� XQWXN�NHWLGDN�DNXUDWDQ�

VLVDQ\D�GLDNLEDWNDQ�ROHK�SHQHQWXDQ�GHUDMDW� NHDQJJRWDDQ�DZDO� \DQJ�NXUDQJ� WHSDW�

VHKLQJJD�PHQLPEXONDQ�SXVDW�NODVWHU�DZDO�NXUDQJ�WHSDW��

$GD� EHEHUDSD� UXMXNDQ� SHQHOLWLDQ� VHEHOXPQ\D� PHQJHQDL� SHUEDQGLQJDQ�

PHWRGH�.�0HDQV�GDQ�)X]]\�&�0HDQV�\DLWX�SDGD�SHQHOLWLDQ >�@>��@>��@>��@��SDGD�
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SHQHOLWLDQ >�@>��@ PHQJJXQDNDQ�GDWD�\DQJ�EHUEHGD�\DLWX�GDWD�NHPLVNLQDQ�GDQ�GDWD�

QLODL� DNDGHPLN� VLVZD�� 'LPDQD� KDVLO� \DQJ� GLGDSDW� GDUL� SHUEDQGLQJDQ� NHGXD�

DOJRULWPH� DGDODK� .�0HDQV� \DQJ� OHELK� XQJJXO� GDQ� FRFRN� GLEDQGLQJNDQ� GHQJDQ�

DOJRULWPD�)X]]\�&�0HDQV��1DPXQ��SDGD�SHQHOLWLDQ�>��@>��@ \DQJ�PDVLQJ�PDVLQJ��

PHQJJXQDNDQ�GDWD� XVHU� NQRZOHGJH�PRGHOLQJ GDQ� GDWD� NHSXDVDQ� VLDUDQ� WHOHYLVL�

PHQJKDVLONDQ� EDKZD� DOJRULWPD� )X]]\� &�0HDQV� OHELK� XQJJXO� GDQ� OHELK� FRFRN�

GLEDQGLQJNDQ�GHQJDQ�DOJRULWPH�.�0HDQV��

%HUGDVDUNDQ� UXMXNDQ� SHQHOLWLDQ� GLDWDV� PHPEXNWLNDQ� EDKZD� DGDQ\D�

SHUEHGDDQ�KDVLO�DNXUDVL�NHWLND�SHQHOLWLDQ�SHQJHORPSRNDQ�PHQJJXQDNDQ�WLSH�GDWD�

\DQJ� EHUEHGD�� 6HUWD� FXNXS� EHUSHQJDUXK� Q\D� SHQHQWXDQ� SXVDW� NODVWHU� DZDO� GDQ�

GHUDMDW�NHDQJJRWDDQ�SDGD�KDVLO�NODVWHU�\DQJ�SDGD�GDVDUQ\D�GLODNXNDQ�VHFDUD�DFDN�

SDGD� PDVLQJ�PDVLQJ� DOJRULWPD�� 3HQHOLWLDQ VHNDUDQJ� DNDQ� PHQFRED�

PHQJHORPSRNNDQ� KDGLWV� VHFDUD� RWRPDWLV� PHQJJXQDNDQ� PHWRGH�DOJRULWPD�

EHUGDVDUNDQ�NHPLULSDQ�PDWDQ�KDGLWV��6HODLQ�PHQJHORPSRNNDQ�KDGLWV��SHQHOLWLDQ�LQL�

MXJD� EHUIRNXV� XQWXN� PHPEDQGLQJNDQ� DOJRULWPD� .�0HDQV� \DQJ� SDGD� GDVDUQ\D�

FOXVWHULQJ WHJDV� �&ULVS� &OXVWHULQJ�� GDQ� )X]]\� &�0HDQV� \DQJ� SDGD� GDVDUQ\D�

FOXVWHULQJ IX]]\ �6RIW�&OXVWHULQJ��PHQJJXQDNDQ�GDWD�WHNV�\DLWX�+DGLWV�WHUMHPDKDQ�

EDKDVD� ,QGRQHVLD�� $WULEXW� \DQJ� DNDQ� GLSDNDL� \DLWX� PDWDQ� DWDX� LVL� GDUL� KDGLWV�

WHUVHEXW��'LPDQD�LVL�KDGLWV�WHUVHEXW�DNDQ�GL�NHORPSRNDQ�EHUGDVDUNDQ�NHPLULSDQ�LVL�

WRSLNQ\D� NHGDODP� EHEHUDSD� EDE� GDQ� DNDQ� GLKLWXQJ� EHUDSD� DNXUDVL� NHWHSDWDQ�

NODVWHULVDVL� Q\D��$GD�EHEHUDSD�SDUDPHWHU� \DQJ�DNDQ�GLWHNDQNDQ� DWDX�GLIRNXVNDQ�

SDGD� SHQHOLWLDQ� LQL�� \DLWX� SDUDPHWHU� \DQJ�GDSDW�PHPSHQJDUXKL� KDVLO� NODVWHU� GDQ�

DNXUDVL�SDGD�PDVLQJ�PDVLQJ�DOJRULWPD�GLDQWDUDQ\D�MXPODK�NODVWHU��MXPODK�LWHUDVL��

ZDNWX�HNVHNXVL��MXPODK�GLPHQVL�GDWD��DZDO�SXVDW�NODVWHU��DZDO�GHUDMDW�NHDQJJRWDDQ��
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VHUWD� NRPELQDVL� SHQJXMLDQ� DZDO� SXVDW� NODVWHU� GDQ� DZDO� GHUDMDW� NHDQJJRWDDQ��

'LKDUDSNDQ�GHQJDQ�DGDQ\D�SHUWLPEDQJDQ�SDUDPHWHU�GLDWDV�GDSDW�GLNHWDKXL�IDNWRU�

DSD�VDMD�\DQJ�PHPSHQJDUXKL�KDVLO NODVWHULVDVL�GDWD�PHQMDGL�OHELK�EDLN�

0DND� GDUL� LWX�� SHQXOLV� WHUWDULN� XQWXN� PHODNXNDQ� SHQHOLWLDQ� DQDOLVLV�

SHUEDQGLQJDQ�GHQJDQ� MXGXO� ³3HUEDQGLQJDQ $QDOLVLV�$OJRULWPD�.�0HDQV�'DQ�

)X]]\� &�0HDQV� 8QWXN� 3HQJHORPSRNDQ� +DGLWV� 7HUMHPDKDQ� %DKDVD�

,QGRQHVLD´�

��� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ�GDUL�ODWDU�EHODNDQJ�GLDWDV�PDND�GDSDW�GLUXPXVNDQ�PHQMDGL�

EHEHUDSD�PDVDODK�GLDQWDUDQ\D�

D� %DJDLPDQD�NLQHUMD�PHWRGH�.�0HDQV�GDQ�)X]]\�&�0HDQV�SDGD�SHQJHORPSRNDQ�

7HUMHPDKDQ�+DGLWV�%DKDVD�,QGRQHVLD"

E� %DJDLPDQD� SHQJDUXK� SHQGHILQLVLDQ� DZDO� SXVDW� NODVWHU� DZDO�� GHUDMDW�

NHDQJJRWDDQ� DZDO�� MXPODK� NODVWHU�� GDQ� MXPODK� GLPHQVL� GDWD� SDGD� KDVLO�

SHQJHORPSRNDQ"

F� 0HWRGH�PDQDNDK�\DQJ�OHELK�FRFRN�XQWXN SHQJHORPSRNDQ�7HUMHPDKDQ�+DGLWV�

%DKDVD�,QGRQHVLD"

��� 7XMXDQ�3HQHOLWLDQ

$GDSXQ�WXMXDQ�SHQHOLWLDQ�GDUL�SURSRVDO�SHQHOLWLDQ�LQL�DQWDUD�ODLQ�

D� 8QWXN� PHQJHWDKXL� NLQHUMD� PHWRGH� .�0HDQV� GDQ� )X]]\� &�0HDQV� SDGD�

SHQJHORPSRNDQ� GDWD� PHQJJXQDNDQ� EHEHUDSD� SHQJXMLDQ� XQWXN� PHQHQWXNDQ�

NLQHUMD�PDVLQJ�PDVLQJ�PHWRGH
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E� 8QWXN� PHQJHWDKXL� SHQJDUXK� SHQGHILQLVLDQ SXVDW� NODVWHU� DZDO�� GHUDMDW�

NHDQJJRWDDQ� DZDO�� MXPODK� NODVWHU�� GDQ� MXPODK� GLPHQVL� GDWD� SDGD� KDVLO�

SHQJHORPSRNDQ

F� 8QWXN�PHQHQWXNDQ�PHWRGH�\DQJ�FRFRN�XQWXN�GDWD�7HUMHPDKDQ�+DGLWV�%DKDVD�

,QGRQHVLD

��� %DWDVDQ�0DVDODK

3DGD�WXJDV�DNKLU�LQL�WHUGDSDW�EHEHUDSD�EDWDVDQ�PDVDODK�DJDU�KDVLO�GDUL�WXJDV�

DNKLU�LQL�VHVXDL�GHQJDQ�DSD�\DQJ�GLKDUDSNDQ��$GDSXQ�EDWDVDQ�PDVDODK�GDODP�WXJDV�

DNKLU�LQL�\DLWX�

D� 'DWD�\DQJ�GLJXQDNDQ�EHUXSD�WHNV��GDWD�WLGDN�WHUVWUXNWXU��%DKDVD�,QGRQHVLD

E� 'DWD�\DQJ�DNDQ�GLJXQDNDQ�XQWXN�SHQJHORPSRNDQ�\DLWX�LVL��PDWDQ��GDUL�KDGLWV�

%XNKDUL�EHUEDKDVD�,QGRQHVLD

F� %DE�KDGLWV� \DQJ�GLJXQDNDQ�XQWXN�SHUFREDDQ� \DLWX�EDE�ZXGOX�� VKDODW�� ]DNDW��

KDML��GDQ�SXDVD

G� 0HWRGH� 7H[W� 3UHSURFHVVLQJ PHQJJXQDNDQ� 6WRS� ZRUG� �SHQJKDSXVDQ� NDWD���

7RNHQL]H� �3HPLVDKDQ� NDWD��� 6WHPPLQJ� �3HUXEDKDQ� NDWD� GDVDU��� GDQ�

SHQJKLWXQJDQ�7)�,')��3HPERERWDQ�NDWD��

H� 3HQHOLWLDQ�PHQJJXQDNDQ�EDKDVD� SHPURJUDPDQ�3\WKRQ�XQWXN�PHPSHUPXGDK�

SHUKLWXQJDQ�NODVWHULVDVL�GDQ�LPSOHPHQWDVL�PHWRGH

I� 0HWRGH� SHQJHPEDQJDQ� SHUDQJNDW� OXQDN� PHQJJXQDNDQ� PHWRGH� 5DSLG�

$SSOLFDWLRQ�'HYHORSPHQW��5$'��

J� 3HQJXMLDQ�KDVLO� NODVWHU�PHQJJXQDNDQ�6LOKRXHWWH�&RHIILFLHQW GDQ�SHQJXNXUDQ�

ODLQ�VHSHUWL�3UHFLVLRQ��5HFDOO��$FFXUDF\��GDQ�)�0HDVXUH
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K� 3HQHOLWLDQ� DNDQ� PHPEDQGLQJNDQ� NLQHUMD� PDVLQJ�PDVLQJ� DOJRULWPD� VHFDUD�

LQWHUQDO�PHQJJXQDNDQ SHQJXMLDQ�VLOKRXHWWH FRHIILFLHQW GHQJDQ�PHPSHUKDWLNDQ�

YDULDEHO�VHEDJDL�EHULNXW��MXPODK�NODVWHU��ZDNWX�HNVHNXVL��GLPHQVL�GDWD��LWHUDVL��

SXVDW NODVWHU DZDO�� GDQ� GHUDMDW NHDQJJRWDDQ� DZDO�� $GDSXQ� VHFDUD� HNVWHUQDO

PHQJJXQDNDQ� PHPEDQGLQJNDQ� KDVLO� 3UHFLVLRQ�� 5HFDOO�� $FFXUDF\�� GDQ� )�

0HDVXUH VHVXDL�GHQJDQ�GDWD�DVOLQ\D�

L� 3DGD�SHQJXMLDQ� WLQJNDW�3UHFLVLRQ��5HFDOO��$FFXUDF\��GDQ�)�0HDVXUH� NODVWHU�

\DQJ�GLJXQDNDQ�SDGD�SHQJXMLDQ�LQL�\DLWX�NODVWHU�\DQJ�EHUMXPODK���NODVWHU�GDQ�

NRPELQDVL� \DQJ� GLJXQDNDQ� GLDPELO� EHUGDVDUNDQ� QLODL� 6LOKRXHWWH� &RHIILFLHQW

WHUEDLN�VHUWD�\DQJ�PHPLOLNL�MXPODK�LWHUDVL�SDOLQJ�PLQLPXP�

��� 0DQIDDW�3HQHOLWLDQ

0DQIDDW�\DQJ�GLKDUDSNDQ�SDGD�SHQHOLWLDQ�LQL�DGDODK�

D� 0HQJHORPSRNNDQ�KDGLWV�VHFDUD�RWRPDWLV�EHUGDVDUNDQ�NHPLULSDQ�LVL�KDGLWV�

E� 0HQJDQDOLVLV�NLQHUMD�.�0HDQV�GDQ�)X]]\�&�0HDQV�WHUKDGDS GDWD�WHNV�KDGLWV�

F� 0HPEHULNDQ�JDPEDUDQ�PHQJHQDL�PHWRGH�NODVWHULVDVL�GHQJDQ�PHWRGH�.�

0HDQV�GDQ�)X]]\�&�0HDQV�

G� 0HQDPEDK�UHNRPHQGDVL VNHQDULR�SHUFREDDQ�XQWXN�GLPDQIDDWNDQ�GDODP�

SHQJXMLDQ�ODLQ�

H� 6HEDJDL�UHIHUHQVL�EDJL�SHQHOLWL�ODLQ�\DQJ�LQJLQ�PHQJHPEDQJNDQ�PHWRGH�

NODVWHULVDVL�
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��� .HUDQJND�3HPLNLUDQ

$GDSXQ�NHUDQJND�SHPLNLUDQ�GDUL�3HQHOLWLDQ�LQL�\DQJ�GL�JDPEDUNDQ�SDGD�

*DPEDU�����

3UREOHPV
%DJDLPDQD�PHQHQWXNDQ�PHWRGH�WHUEDLN�XQWXN�
SHQJHORPSRNDQ�WHNV�KDGLWV�WHUMHPDKDQ�EDKDVD�
LQGRQHVLD

$SD� \DQJ� PHQ\HEDENDQ� PHWRGH� LWX�
PHPLOLNL�WLQJNDW�DNXUDVL�WLQJJL�GDQ�WHSDW�
GDODP�SHQJHORPSRNDQ�KDGLWV

2SSRUWXQLW\
3HQJJXQDDQ� %DKDVD� SHPURJUDPDQ��
3\WKRQ� XQWXN� PHPEDQWX�
PHQJLPSOHPHQWDVLNDQ� NODVWHULVDVL�
DJDU�OHELK�PXGDK

3HQJHPEDQJDQ�SHQHOLWLDQ�VHEHOXPQ\D�
%HOXP� DGDQ\D� VXDWX� SHQHOLWLDQ� \DQJ� PHQJXML�
SHUEDQGLQJDQ� .�0HDQV� GDQ� )&0� GHQJDQ�
PHQJJXQDNDQ�GDWD�WHNV�KDGLWV
0DVLK�MDUDQJ�Q\D�SURVHV�NODVWHULVDVL�WHNV�GHQJDQ�
PHUHGXNVL�GLPHQVL�GDWD�WHUOHELK�GDKXOX

$SSURDFK
.�PHDQV�GDQ�)&0

6RIWZDUH�,PSOHPHQWDWLRQ
0HODNXNDQ� SHUEDQGLQJDQ� DOJRULWPD� PHWRGH� .�0HDQV� GDQ� )&0� GHQJDQ�
PHQJJXQDNDQ�%DKDVD�3\WKRQ�XQWXN�PHQHPXNDQ�PHWRGH�PDQD�\DQJ� WHUEDLN�
XQWXN�GDWD�WHNV�KDGLWV

5HVXOW
+DVLO�SHUEDQGLQJDQ�.�PHDQV�GDQ�)&0�DNDQ�GLOLKDW�GDUL�SHQJXMLDQ�LQWHUQDO�SDGD�PDVLQJ�
PDVLQJ�PHWRGH�\DLWX�6LOKRXHWWH &RHIILFLHQW XQWXN�.�0HDQV GDQ�)X]]\ &�0HDQV GDODP�
EHQWXN�QLODL��GDQ�MXJD�NHGXDQ\D�DNDQ�GLEDQGLQJNDQF PHQJJXQDNDQ�SHQJXMLDQ�3UHFLVLRQ��
5HFDOO� $FFXUDF\��GDQ�)�0HDVXUH WHUKDGDS�GDWD�DVOLQ\D��$NDQ�GLGDSDWNDQ�PHWRGH�PDQD�
\DQJ�PHPLOLNL�WLQJNDW�DNXUDVL�WLQJJL�GDQ�SHQ\HEDE�PHQJDSD�DNXUDVL�Q\D�WLQJJL��

*DPEDU����� .HUDQJND�3HPLNLUDQ

6RIWZDUH�'HYHORSPHQW
0HWRGH�3HQJHPEDQJDQ���
5DSLG��$SSOLFDWLRQ�
'HYHORSPHQW��5$'�

%DKDVD�3HPRGHODQ���
80/
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��� 0HWRGRORJL�3HQHOLWLDQ

%HULNXW�DGDODK�PHWRGRORJL�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL�

����� 0HWRGRORJL�3HQHOLWLDQ

0HWRGH�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�NDOL�LQL�DGDODK�VHEDJDL�EHULNXW�

D� 'DWD

'DWD� \DQJ� GLJXQDNDQ� SDGD� SHQHOLWLDQ� LQL� DGDODK� WHNV� KDGLWV� LPDP� %XNKDUL�

WHUMHPDKDQ� EDKDVD� ,QGRQHVLD��'DWD� \DQJ� GLJXQDNDQ� EHUDVDO� GDUL� VHEXDK� DSOLNDVL�

GHVNWRS \DQJ�PHPEDKDV�OHQJNDS�WHQWDQJ�LOPX�KDGLWV�WHUXWDPD�GDUL���LPDP��DSOLNDVL�

WHUVHEXW�EHUQDPD�+DGLWV6RIW��,VL�DWDX�GDWDEDVH�GL�DPELO�GDUL�DSOLNDVL�(QVLNORSHGL�

+DGLWV�.LWDE��� ,PDP�ROHK�/LGZD�3XVDND��GLWDPEDK�GDWD�GDWD�ODLQ�VHSHUWL�GHUDMDW�

KDGLWV�\DQJ�GL�DPELO�GDUL�HERRN WHUMHPDKDQ�LQJJULV�ROHK�'DUXVVDODP�MXJD�HERRN ODLQ�

XQWXN� GHUDMDW�0XVQDG�$KPDG� ROHK� 6\X
DLE�$O�$UQDXWK��$GDSXQ� WDPEDKDQ� OLPD�

NLWDE� ODLQQ\D� NDPL� DPELO� GDUL� HERRN� .DPSXQJVXQQDK� GDQ� ZHEVLWH� VKLUDWKDO�

PXVWDTLP�RUJ�

3HQHOLWL� WHODK� PHPLQWD� L]LQ� NHSDGD� SHQJHPEDQJ� DSOLNDVL� +DGLWV6RIW� VHODNX�

SHPEXDW�DSOLNDVL�GDQ�PHPEXDW�VWUXNWXU�GDWDEDVH KDGLWV�\DQJ�GLDPELO�GDUL�EHUEDJDL�

VXPEHU�VXPEHU� \DQJ� DGD�� DJDU� GDSDW� PHQJJXQDNDQ� GDWDEDVH KDGLWV� Q\D� XQWXN�

NHSHUOXDQ�SHQHOLWLDQ�LQL�

E� $QDOLVLV

$QDOLVLV� GDWD� GDODP� SHQHUDSDQ� GDWD� PLQLQJ� LQL� PHQJJXQDNDQ� WDKDSDQ�

.QRZOHGJH�'LVFRYHU\�LQ�'DWDEDVH��.''��\DQJ�WHUGLUL�GDUL�EHEHUDSD�WDKDSDQ��\DLWX�

GDWD�VHOHFWLRQ��SUHSURFHVVLQJ��WUDQVIRUPDWLRQ��GDWD�PLQLQJ��GDQ�HYDOXDWLRQ�



��

F� 3HUDQFDQJDQ�

7DKDSDQ� LQL� GLODNXNDQ� VHWHODK� DQDOLVLV�� 'DODP� WDKDSDQ� LQL� GLODNXNDQ�

SHQJXEDKDQ� NHEXWXKDQ�NHEXWXKDQ� PHQMDGL� EHQWXN� NDUDNWHULVWLN� \DQJ� PXGDK�

GLSDKDPL�VHUWD�GHVDLQ�PHNDQLN�

G� 3HQXOLVDQ�3URJUDP

6HWHODK�PHODNXNDQ�SHUDQFDQJDQ�PDND� WDKDSDQ�VHODQMXWQ\D�GLWHUDSNDQ�SDGD�

SHQXOLVDQ� SURJUDP�� 3HQXOLVDQ� SURJUDP� LQL� GLJXQDNDQ� EDKDVD� SHPURJUDPDQ

3\WKRQ��

H� 3HQJXMLDQ

6HWHODK�VHOHVDL�GLEXDW�SURJUDPQ\D��VHODQMXWQ\D�WDKDS�SHQJXMLDQ�PHQJJXQDNDQ�

WHNQLN�EODFN�ER[�WHVWLQJ��

��� 6LVWHPDWLND�3HQXOLVDQ

3HQXOLVDQ�ODSRUDQ�NHUMD�SUDNWLN�LQL�GL�EDJL�NH�GDODP�HQDP�EDE��\DQJ�GLVXVXQ�

EHUGDVDUNDQ�VLVWHPDWLND�VHEDJDL�EHULNXW��

%$%�,� 3(1'$+8/8$1�

%DE�LQL�EHULVL�PHQJHQDL�ODWDU�EHODNDQJ�PDVDODK��SHUXPXVDQ�PDVDODK��EDWDVDQ�

PDVDODK��WXMXDQ�NHUMD�SUDNWLN��PDQIDDW�NHUMD�SUDNWLN��PHWRGRORJL�NHUMD�SUDNWLN��GDQ�

VLVWHPDWLND�SHQ\XVXQDQ��

%$%�,, /$1'$6$1�7(25,�

%DE�LQL�PHQMHODVNDQ�WHQWDQJ�WHRUL�WHRUL�\DQJ�DNDQ�GLJXQDNDQ�XQWXN�PHPHFDKNDQ�

SHUPDVDODKDQ�GDQ�PHQGXNXQJ�SHQHOLWLDQ�\DQJ�PHQMDGL�WLQMDXDQ�XWDPD�XQWXN�

SHPURJUDP�\DQJ�DNDQ�GLEXDW��



��

%$%�,,,� $1$/,6,6�'$1�3(5$1&$1*$1�6,67(0

%DE�LQL�PHPEDKDV�PHQJHQDL�NDMLDQ�ZHEVLWH�\DQJ�DNDQ�GLEXDW�GDUL�PXODL�

PHODNXNDQ�DQDOLVLV�VLVWHP�VDPSDL�SHUDQFDQJDQ�VLVWHP�

%$%�,9 ,03/(0(17$6,�'$1�3(1*8-,$1�6,67(0

3DGD�EDE�NHHPSDW�PHQHUDQJNDQ�WHQWDQJ�KDVLO�LPSOHPHQWDVL�GDQ�SHQJXMLDQ�GDUL�

VLVWHP�\DQJ�WHODK�GLEDQJXQ�

%$%�9� 3(18783�

3DGD�EDE�NHOLPD�EHULVL�SHUQ\DWDDQ�VLQJNDW�EHUXSD�NHVLPSXODQ�GDUL�SHPEDKDVDQ�

VLVWHP�\DQJ�GLEXDW�VHFDUD�NHVHOXUXKDQ�GDQ�VDUDQ�XQWXN�PHQJHPEDQJNDQ�VLVWHP�

\DQJ�OHELK�EDLN�ODJL�XQWXN�NH�GHSDQQ\D


