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����'HVDLQ�3HQHOLWLDQ

'HVDLQ� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� RQH�

JURXS� SUHWHVW� SRVWWHVW� 'DODP� PRGHO� GHVDLQ� LQL�� NHORPSRN� \DQJ� GLJXQDNDQ�

KDQ\D�VDWX�NHORPSRN� WLGDN�DGD�NHORPSRN�SHPEDQGLQJ� WHWDSL�GLEHUL� WHV�DZDO�

GDQ�WHV�DNKLU�GL�VDPSLQJ�SHUODNXNDQ��6XNPDGLQDWD��������

*DPEDU�����2QH�JURXS�SUHWHVW�SRVWWHVW�GHVLJQ

����3DUWLVLSDQ�GDQ�7HPSDW�3HQHOLWLDQ

������ /RNDVL��3RSXODVL�GDQ�6DPSHO

3HQHOLWLDQ� GLODNVDQDNDQ� GL� 60$1��� /HEDNZDQJL� GHQJDQ� DODPDW� GL�'HVD�

&LQDJDUD��.HF��/HEDNZDQJL��.DE��.XQLQJDQ��3RSXODVL�GDODP�SHQHOLWLDQ� LQL�\DLWX�

VHOXUXK�VLVZD�GL .DEXSDWHQ�.XQLQJDQ��6DPSHO�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�DGDODK�

��� VLVZD� 60$� NHODV� ;,�� $GDSXQ� WHNQLN� VDPSHO� GLSLOLK� GHQJDQ� WHNQLN� VDPSHO�

SXUSRVLYH�

����3HQJXPSXODQ�'DWD

0HQXUXW� 6XJL\RQR� �������� SHQJXPSXODQ� GDWD� DGDODK� NHJLDWDQ� LQL� GDODP�

SHQHOLWLDQ��3DGD�WDKDS�LQL SHQHOLWL�VHFDUD�ODQJVXQJ�NH�VHNRODK�XQWXN�PHQGDSDWNDQ�

GDWD�SHQHOLWLDQ��7HNQLN�SHQJXPSXODQ�GDWD�\DQJ�GLJXQDNDQ�GLEDJL�PHQMDGL���\DLWX�

WHV�GDQ�QRQ�WHV��7HV�GLJXQDNDQ�XQWXN�PHPSHUROHK�GDWD�NHPDPSXDQ�EHUSLNLU�NULWLV�

VLVZD��6HGDQJNDQ�QRQ�WHV�DGD�OHPEDU�YDOLGDVL��ZDZDQFDUD��GDQ�GRNXPHQWDVL�

������ 7HV

7HV�DGDODK�WHNQLN�SHQJXPSXODQ�GDWD�\DQJ�PHQJJXQDNDQ�DODW�EDQWX�EHUXSD�

SHUWDQ\DDQ� \DQJ� GLVDMLNDQ� NHSDGD� SHVHUWD� SHQHOLWLDQ�� 7HV� LQL� UHVPL� GLJXQDNDQ�

VHEDJDL� DODW XQWXN�PHPSHUWLPEDQJNDQ� EDWDVDQ�� LQGLNDWRU� DWDX� SUHVNULSVL� GDODP�

SURVHV�SHQJXPSXODQ� LQIRUPDVL� �$ULNXQWR���������7HV�NHPDPSXDQ�EHUSLNLU�NULWLV�

GLODNXNDQ� SDGD� VDPSHO� \DQJ� VDPD�SDGD�ZDNWX� VHEHOXP�GDQ� VHVXGDK� SHUDZDWDQ��
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+DVLO�SHQJXMLDQ�NHPXGLDQ�GLDQDOLVLV�XQWXN�PHPSHUROHK�LQIRUPDVL�\DQJ�GLJXQDNDQ�

XQWXN�PHQDULN�NHVLPSXODQ�

������ 1RQ�7HV

D� /HPEDU�YDOLGDVL�$QJNHW

8QWXN�PHQJXPSXONDQ�GDWD�PHQJHQDL�NHOD\DNDQ�PRGHO�SHPEHODMDUDQ�\DQJ�

WHODK�GLUDQFDQJ�SHQHOLWL�PHQJJXQDNDQ�OHPEDU�YDOLGDVL��/HPEDU�YDOLGDVL�\DQJ�GLEXDW�

\DLWX�WHUGDSDW�OHPEDU�YDOLGDVL�533��/.3'��PDWHUL��PHGLD��GDQ�VRDO�WHV�NHPDPSXDQ�

EHUSLNLU�NULWLV�

E� :DZDQFDUD

:DZDQFDUD� GLODNXNDQ� XQWXN� PHQJHWDKXL� SHQGDSDW� GDQ� WDQJJDSDQ� VLVZD�

NHWLND�PHQJLNXWL�SHPEHODMDUDQ�PHQJJXQDNDQ�PRGHO�SHPEHODMDUDQ�LQWHJUDVL� WHRUL�

EHODMDU� NRJQLWLYLVPH� GDQ� NRQVWUXNWLYLVPH� \DQJ� WHODK� GLUDQFDQJ�� 7HNQLN� LQL�

GLWHPSXK�SHQHOLWL�XQWXN�PHQJHWDKXL�DNWLYLWDV�SHPEHODMDUDQ�PHQJJXQDNDQ�PRGHO�

UDQFDQJDQ�LQWHJUDVL�WHUVHEXW�

F� 'RNXPHQWDVL

'RNXPHQWDVL�GDSDW�EHUEHQWXN�WXOLVDQ�DWDX�JDPEDU�GDUL�VXDWX�SHULVWLZD�PDVD�

ODOX��6HEXDK�SHQHOLWLDQ�GLDQJJDS�NUHGLEHO�MLND�GLGXNXQJ�MXJD�GHQJDQ�GRNXPHQWDVL�

\DQJ� DGD� �6XJL\RQR�� ������� $GDSXQ� MHQLV� GRNXPHQ� \DQJ� GLNXPSXONDQ� SHQXOLV�

GDODP�SHQHOLWLDQ�\DQJ�GLODNXNDQ�EHUXSD�GDIWDU�VLVZD�VHUWD�IRWR�NHJLDWDQ�SHQHOLWLDQ�

\DQJ�GLSHUROHK�VHODPD�EHUODQJVXQJQ\D�NHJLDWDQ�

����,QVWUXPHQ�3HQHOLWLDQ

������ 7HV�.HPDPSXDQ�%HUSLNLU�.ULWLV

,QGLNDWRU� WHV� NHPDPSXDQ� EHUSLNLU� NULWLV� GDODP� SHQHOLWLDQ� LQL� GLVXVXQ�

EHUGDVDUNDQ�WHV�NHPDPSXDQ�EHUSLNLU�NULWLV�GLDQWDUDQ\D�WHUGDSDW���LQGLNDWRU�GDQ����

VXE�LQGLNDWRU�\DQJ�GLSDSDUNDQ�ROHK�(QQLV��'DQ�\DQJ�GLJXQDNDQ�KDQ\D�VHNLWDU����

VXE�LQGLNDWRU�NDUHQD�VRDO�WHV�\DQJ�GLEXDW�DGD����EXWLU�VRDO�SLOLKDQ�JDQGD�

7DEHO������,QGLNDWRU�6RDO�.HPDPSXDQ�%HUSLNLU�.ULWLV

,QGLNDWRU 6XE�,QGLNDWRU

0HPEHULNDQ�SHQMHODVDQ�

VHGHUKDQD

0HUXPXVNDQ�PDVDODK

0HQJDQDOLVLV�DUJXPHQ

%HUWDQ\D�GDQ�PHQMDZDE�SHUWDQ\DDQ
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,QGLNDWRU 6XE�,QGLNDWRU

0HPEDQJXQ�

NHWHUDPSLODQ�GDVDU

0HQJDPDWL�GDQ�PHPSHUWLPEDQJNDQ�ODSRUDQ�

KDVLO�REVHUYDVL

0HPEXDW�LQIHUHQVL 0HQGHGXNVL�GDQ�PHQLODL�KDVLO�GHGXNVL

0HQJLQGXNVL�GDQ�PHQLODL�KDVLO�LQGXNVL

0HPEXDW�SHQMHODVDQ�

OHELK�ODQMXW

0HQGHILQLVLNDQ�GDQ�PHQLODL�GHILQLVL

0HQJLGHQWLILNDVL�DVXPVL

0HQJDWXU�VWUDWHJL�GDQ�

WDNWLN

0HPXWXVNDQ�VXDWX�WLQGDNDQ

%HULQWHUDNVL�GHQJDQ�RUDQJ�ODLQ

7DEHO������,QGLNDWRU�.HPDPSXDQ�%HUSLNLU�.ULWLV�SDGD�0DWHUL�3RZHUSRLQW

,QGLNDWRU 6XE�,QGLNDWRU 1RPRU�

EXWLU

-XPODK�

EXWLU

0HODOXL�GLVNXVL��VLVZD�

PDPSX�PHPEXDW�LQIHUHQVL�

PHQJHQDL�SHQJXQDDQ�PHQX�

LNRQ�\DQJ�WHUGDSDW�GDODP

SRZHUSRLQW�GHQJDQ�EDLN

x 0HQJHYDOXDVL ����� �

0HODOXL�GLVNXVL��VLVZD�

PDPSX�PHPEXDW�LQIHUHQVL�

PHQJHQDL�SHPEXDWDQ�

SUHVHQWDVL�GHQJDQ YDULDVL

JDPEDU��WDEHO��JUDILN��GDQ�

GLDJUDP�SDGD�SRZHUSRLQW�

GHQJDQ�EHQDU�

x 0HQJHYDOXDVL �������� �

0HODOXL�GLVNXVL��VLVZD�

PDPSX�PHQJDWXU�VWUDWHJL�

GDQ�WDNWLN PHQJHQDL�

SHPEXDWDQ�SUHVHQWDVL�

GHQJDQ YDULDVL JDPEDU��

WDEHO��JUDILN��GDQ�GLDJUDP�

x 0HPXWXVNDQ�

VXDWX�WLQGDNDQ

��� �

x %HULQWHUDNVL�

GHQJDQ�RUDQJ�

ODLQ

� �
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,QGLNDWRU 6XE�,QGLNDWRU 1RPRU�

EXWLU

-XPODK�

EXWLU

SDGD�SRZHUSRLQW�GHQJDQ�

EHQDU�

3DQGXDQ� SHQVNRUDQ� VRDO� WHV� NHPDPSXDQ� EHUSLNLU� NULWLV� SLOLKDQ� JDQGD� VHEDJDL�

EHULNXW�

�� 'LVHGLDNDQ�NXQFL�MDZDEDQ

�� -LND�MDZDEDQ�EHQDU�PDND�EHUQLODL��

�� -LND�MDZDEDQ�VDODK�PDND�EHUQLODL��

�� 7RWDO�VNRU�\DQJ�GLGDSDW�\DLWX���

6HODLQ�NXQFL�MDZDEDQ�PDND�GLVHGLDNDQ�MXJD�WDEHO�NULWHULD�NHPDPSXDQ�EHUSLNLU�

NULWLV��0HQXUXW�5LGZDQ�������GDODP�$JQDILD���������.ULWHULD�.HPDPSXDQ�%HUSLNLU�

.ULWLV�GLEDJL�PHQMDGL�EHEHUDSD�NDWHJRUL�GLDQWDUDQ\D�\DQJ�WHUVHGLD�GDODP�7DEHO�����

7DEHO������.ULWHULD�.HPDPSXDQ�%HUSLNLU�.ULWLV

1R 3UHVHQWDVH .DWHJRUL

� ������ 6DQJDW�7LQJJL

� ����� 7LQJJL

� ����� &XNXS

� ����� 5HQGDK

� ���� 5HQGDK�6HNDOL

�5LGZDQ�������GDODP�$JQDILD������

������ :DZDQFDUD

3HQJXPSXODQ LQIRUPDVL�\DQJ�PHQGDODP�PHQJHQDL�NHJLDWDQ�SHPEHODMDUDQ�

PHQJJXQDNDQ� PRGHO� GHVDLQ� LQWHJUDVL� WHRUL EHODMDU� NRJQLWLYLVPH� GDQ�

NRQVWUXNWLYLVPH�

����7HNQLN�$QDOLVLV�'DWD

������ 8ML�9DOLGLWDV ,VL

8ML� YDOLGLWDV� LVL EHUIXQJVL� XQWXN�PHQJXML� NHOD\DNDQ� SURGXN� DWDX� LVL�� 8ML�

YDOLGLWDV� LQL� GHQJDQ� PHQJJXQDNDQ� OHPEDU� YDOLGDVL� NHPXGLDQ� KDVLOQ\D�

GLUDWD�UDWDNDQ�GHQJDQ�PHQJJXQDNDQ�UXPXV�VHEDJDL�EHULNXW�

5XPXV�UDWD�UDWD�
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*DPEDU������5XPXV�UHUDWD�VNRU

.HWHUDQJDQ�

 �5HUDWD�VNRU

 �MXPODK�WRWDO�VNRU�VHWLDS�NRPSRQHQ

1  �MXPODK�YDOLGDWRU

$GDSXQ� KDVLO� \DQJ� GLGDSDWNDQ� GDUL� XML� YDOLGLWDV� LQL DNDQ� GLPDVXNNDQ� NH�

GDODP� LQGHNV NULWHULD YDOLGLWDV�PHQXUXW� 6XJL\RQR ��������8QWXN� LQGHNV� NULWHULD�

YDOLGDVL�GDSDW�GLOLKDW�GDODP�7DEHO������VHEDJDL�EHULNXW�

7DEHO������,QGHNV�.ODVLILNDVL�,QWHUSUHWDVL�.RHILVLHQ�.RUHODVL�9DOLGLWDV

.RHIHVLHQ�NRUHODVL ,QWHUSUHWDVL

���� ± ����� 6DQJDW�5HQGDK

�����± ����� 5HQGDK

�����± ����� 6HGDQJ

������ ����� .XDW

�����± ����� 6DQJDW�.XDW

������ 8ML�9DOLGLWDV�(PSLULV

9DOLGLWDV� VXDWX� LQVWUXPHQ� GDSDW� GLWHQWXNDQ� OD\DN� DWDX� WLGDN� GHQJDQ

PHODNXNDQ� SHUKLWXQJDQ� PHQJJXQDNDQ� PHWRGH NRUHODVL� SURGXFW�PRPHQW��

VHEDJDLPDQD�ROHK�3HDUVRQ GLMHODVNDQ�

$GDSXQ� KDVLOQ\D� DNDQ� GLLQWHUSUHWDVLNDQ� NH� GDODP� LQGHNV� NODVLILNDVL� NRHILVLHQ�

NRUHODVL��6HSHUWL�\DQJ�WHUOLKDW�SDGD�7DEHO�����

������ 8ML�5HOLDELOLWDV�6RDO

5HOLDELOLWDV�LQVWUXPHQ�DGDODK�NRQGLVL�EDKZD�LQVWUXPHQ�GLQ\DWDNDQ�UHOLDEHO

XQWXN�WXMXDQ�PHQMDJD�NHDNXUDWDQ�LQVWUXPHQ�\DQJ�GLJXQDNDQ��0HPEXDW�LQVWUXPHQ�

GDSDW�GLJXQDNDQ�NHPEDOL�WDQSD�EDWDV�ZDNWX��.XQWMRMR���������%HULNXW�PHUXSDNDQ�

UXPXV�XML�UHDELOLWDV�VRDO�
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*DPEDU������5XPXV�8ML�5HOLDELOLWDV�

������ 8ML�7LQJNDW�.HVXNDUDQ

7LQJNDW� NHVXNDUDQ� VRDO� \DLWX� NODVLILNDVL� PHQXUXW� WLQJNDW� NHVXOLWDQ� VRDO�

7LQJNDW�NHVXNDUDQ�\DQJ� WHSDW�DGDODK�NHWLND�SHUWDQ\DDQ�WHV�WLGDN�WHUODOX�VXOLW�GDQ�

WLGDN�WHUODOX�PXGDK��.ULWHULD�\DQJ�DNDQ�GLLQWHUSUHWDVLNDQ�VDPD�GHQJDQ�7DEHO������

������ 8ML�'D\D�%HGD

'D\D� SHPEHGD� VRDO�PHUXSDNDQ� LQGHNV� XQWXN�PHQJJHQHUDOLVDVLNDQ� VLVZD�

\DQJ�PHPLOLNL�NHPDPSXDQ�WLQJJL�GHQJDQ�UHQGDK��$VUXO GNN���������

7DEHO������,QGHNV�.ULWHULD�'D\D�3HPEHGD

,QGHNV�'D\D�3HPEHGD ,QWHUSUHWDVL

��������� -HOHN

��������� &XNXS

��������� %DLN

��������� %DLN�6HNDOL

������ $QDOLVLV�'DWD�'HVNULSWLI

3DGD�SURVHV�DQDOLVLV�WHUGDSDW�DQDOLVLV�\DQJ�GLODNXNDQ�PHQJJXQDNDQ�VWDWLVWLN�

GHVNULSWLI��GDWD�\DQJ�GLSHUROHK�GDUL�KDVLO�SUH�WHVW�GDQ�SRVW�WHVW��$QDOLVLV�GHVNULSWLI�

GLPDNVXGNDQ� XQWXN�PHQJHWDKXL� NDUDNWHU� VHWLDS� YDULDEHO� SDGD� VDPSHO� SHQHOLWLDQ�

�6XJL\RQR� ������

8QWXN�PHQJHWDKXL�SHUVHQWDVH�SHQFDSDLDQ�VHWLDS�LQGLNDWRUQ\D�PHQJJXQDNDQ�

SHUKLWXQJDQ�VHEDJDL�EHULNXW�

*DPEDU������5XPXV�3UHVHQWDVL�3HQFDSDLDQ

������ $QDOLVLV�'DWD�,QIHUHQVLDO

�� 8ML�1RUPDOLWDV

6HEDJDL� SUDV\DUDW� GDODP� VWDWLVWLN� LQIHUHQVLDO�� XML� \DQJ� KDUXV

GLJXQDNDQ� DGDODK� XML� QRUPDOLWDV�� 3HQJXMLDQ� LQL� GLJXQDNDQ� XQWXN�

PHQHPXNDQ� IDNWD� GDWD� \DQJ� SHQHOLWL� JXQDNDQ� EHUGLVWULEXVL� QRUPDO�� 8ML�

QRUPDOLWDV�GLODNXNDQ�VHEDJDL�SUDV\DUDW�GDODP�DQDOLVLV�LQIHUHQVLDO��3HQHOLWL�

GLEDQWX�SURJUDP�6366�GDODP�PHODNXNDQ�SHUKLWXQJDQ�XML�QRUPDOLWDV�PHODOXL�
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XML�6KDSLUR�ZLON��.DUHQD�PHWRGH� LQL�GDSDW�GLJXQDNDQ�XQWXN� VDPSHO�\DQJ�

NXUDQJ�GDUL�����6KDSLUR�ZLON��������GDODP�VLQWLD�GNN���������VDPSHO�\DQJ�

EHUMXPODK�\DLWX����

�� 8ML�GXD�UHUDWD��XML�W�

.HJLDWDQ�SHQJXMLDQ�GLODQMXWNDQ�GHQJDQ XML� WZR VDPSOH�PHDQV� WHVW

GHQJDQ�PHQJJXQDNDQ�XML�W��3HQJXMLDQ�LQL GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�

XML�W��/DQJNDK�LQL�PHQJJXQDNDQ�SURVHV \DQJ�PHPEDQGLQJNDQ�GDWD�SUHWHVW�

GDQ� SRVWWHVW�� 3HQXOLV� PHQJJXQDNDQ� SURJUDP� 6366� 6WDWLVWLFV �� XQWXN�

SHUKLWXQJDQQ\D�

�� 8ML�1�*DLQ

'DWD 1�JDLQ� GLJXQDNDQ� XQWXN�PHQJHWDKXL� SHQFDSDLDQ� NHPDPSXDQ VLVZD�

PHODOXL�SHUODNXDQ�\DQJ�GLEHULNDQ�

*DPEDU������5XPXV�1�*DLQ

.HW�

60,� �6NRU�PDNVLPDO�LGHDO

.ULWHULD�1�*DLQ�VHEDJDL�EHULNXW��+DNH� ������

7DEHO������.ULWHULD�1�*DLQ

3HUVHQWDVH�1�*DLQ .ULWHULD

J ����� 0HQXUXQ

J� ���� 6WDELO

������J������� 5HQGDK

�������J������� 6HGDQJ

J�!����� 7LQJJL

����3URVHGXU�3HQHOLWLDQ

$JDU�SHQHOLWLDQ�\DQJ�GLODNXNDQ�SHQHOLWL�GDSDW�EHUMDODQ�GHQJDQ�HIHNWLI�GDQ�

VHVXDL�GHQJDQ�WXMXDQ�SHQHOLWLDQ�\DQJ�WHODK�GLWHWDSNDQ��0DND�SHQHOLWL�PHQJDFX�SDGD�

SURVHGXU�SHQHOLWLDQ�\DQJ�WHUEDJL�NHGDODP�EHEHUDSD�WDKDS�GLDQWDUDQ\D�

������ 6XUYH\�ODSDQJDQ
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6XUYH\� ODSDQJDQ� DGDODK� VHEXDK� WHNQLN�XQWXN�PHQJXPSXONDQ� LQIRUPDVL� DWDX�

GDWD�GHQJDQ�SHQJDPDWDQ� ODQJVXQJ�DWDX�SXQ� WLGDN� ODQJVXQJ�GL� WHPSDW�\DQJ�DNDQ�

GLWHOLWL� 6XUYH\� ODSDQJDQ� GLODNXNDQ� XQWXN� PHPDKDPL� FDUD� SDQGDQJ� GDUL� RUDQJ�

RUDQJ� \DQJ� GLMDGLNDQ� VXEMHN� SHQHOLWLDQ� GHQJDQ� WXMXDQ� DJDU� PHQGDSDWNDQ� VXDWX�

LQIRUPDVL�\DQJ�MHODV�GDQ�WHSDW�PHQJHQDL�SHUPDVDODKDQ�GDQ�WDQWDQJDQ�SHQGLGLNDQ�

VDDW� LQL�� 6XUYH\� ODSDQJDQ� PHUXSDNDQ� WDKDS� DZDO�� SHQHOLWL� PHQJXQMXQJL� VHEXDK�

VHNRODK��\DLWX�60$1���/HEDNZDQJL GHQJDQ�VDPSHO����RUDQJ�VLVZD�\DQJ�GLDPDWL��

EHEHUDSD�VLVZD�GDQ�JXUX�\DQJ�GLZDZDQFDUDL�XQWXN�PHQJHWDKXL�LQIRUPDVL�PHQJHQDL�

NHELDVDDQ�JXUX�GDQ�VLVZD�VHODPD�NHJLDWDQ�EHODMDU�PHQJDMDU�

������ .DMLDQ�/LWHUDWXU

.DMLDQ� OLWHUDWXU� PHUXSDNDQ� WHNQLN� SHQJXPSXODQ� GDWD� WLGDN� ODQJVXQJ� \DQJ�

GLWXMXNDQ�NHSDGD�VXEMHN�SHQHOLWLDQ��8SD\D�PHQJXDWNDQ�GDWD�VXUYH\�ODSDQJDQ PDND�

SHUOX�GLODNXNDQ�NDMLDQ�OLWHUDWXU�VHEDJDL�GDWD�SHQGXNXQJ��.DMLDQ�OLWHUDWXU�GLODNXNDQ�

XQWXN�PHQFDUL�GDWD�WHQWDQJ�SHUPDVDODKDQ�SHQGLGLNDQ�GDQ�PDVLQJ�PDVLQJ�NHOHELKDQ�

WHRUL�EHODMDU�NRJQLWLYLVPH�GDQ�NRQVWUXNWLYLVPH�

������ ,QVWUXPHQ

,QVWUXPHQ� \DQJ� GLJXQDNDQ� \DLWX� XQWXN� PHQJXNXU� HIHNWLYLWDV� PRGHO�

SHPEHODMDUDQ�GHQJDQ�PHQJJXQDNDQ�UDQFDQJDQ�NRPELQDVL�WHRUL�EHODMDU�GDQ�WHNQLN�

\DQJ�GLJXQDNDQ�VHEDJDL�DODW�XNXU�VHSHUWL�OHPEDU�YDOLGDVL GDQ�WHV�

������ 9DOLGDVL�,QVWUXPHQ

9DOLGDVL�LQVWUXPHQ�GLODNXNDQ�VHWHODK�PHPEXDW�UDQFDQJDQ�GUDIW�LQVWUXPHQ��

9DOLGDVL�LQVWUXPHQ�GLODNXNDQ�ROHK�DKOL��/DQJNDK�VHWHODK�PHQGDSDWNDQ�YDOLGDVL�DKOL�

DGDODK�WDKDS�LPSOHPHQWDVL�

������ ,PSOHPHQWDVL

7DKDS� LPSOHPHQWDVL� DGDODK� WDKDS� SHODNVDQDDQ� LQWL� SHQHOLWLDQ�� 7DKDS�

LPSOHPHQWDVL�VDQJDW�SHQWLQJ�XQWXN�PHQGDSDWNDQ�GDWD�VHVXDL�GHQJDQ�NHDGDDQ�\DQJ�

Q\DWD�GDQ�DSD�DGDQ\D��,PSOHPHQWDVL�\DQJ�DNDQ�GLWHUDSNDQ�DGDODK�PHQFRED�XQWXN�

PHQHUDSNDQ� PRGHO� SHPEHODMDUDQ� EDUX� JXQDQ\D� DJDU� PHPEXDW� VLVZD� GDSDW�

EHUDGDSWDVL�GHQJDQ�NHEXWXKDQ�GXQLD�SHQGLGLNDQ�VDDW�LQL�

������ 3HQJRODKDQ�GDQ�$QDOLVLV�'DWD

3HQJRODKDQ�GDQ�DQDOLVLV�GDWD�PHUXSDNDQ�VXDWX�ODQJNDK�\DQJ�SHQWLQJ�GDODP�

VHEXDK� SHQHOLWLDQ�� 7DKDS� LQL� GLODNXNDQ� XQWXN� PHQJRODK� GDWD� \DQJ� WHODK� DGD�



��
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8QLYHUVLWDV�3HQGLGLNDQ�,QGRQHVLD�_�UHSRVLWRU\�XSL�HGX�_�SHUSXVWDNDDQ�XSL�HGX

NHPXGLDQ� GLDQDOLVLV� GDWD� WHUVHEXW� VHKLQJJD� GDSDW� GLWHPXNDQ� KDVLO� GDQ� GDSDW�

GLUXPXVNDQ�KLSRWHVLV�SHQHOLWLDQ��'DWD�\DQJ�GLSHUROHK�GDUL�SURVHV�VHEHOXPQ\D�\DLWX�

YDOLGDVL�LQVWUXPHQ�GDQ�KDVLO�SHQHOLWLDQ�

������ $QDOLVLV�'DWD

8QWXN�DQDOLVLV�GDWD�\DQJ� WHODK�GLGDSDWNDQ��SHQHOLWL�PHQJJXQDNDQ�DQDOLVLV�

GDWD�GHQJDQ�WHNQLN�VWDWLVWLN�WHUWHQWX��7HNQLN�WHUVHEXW�PHOLSXWL�XML�DVXPVL�GDVDU�GDQ�

XML� KLSRWHVLV \DQJ� GLODNXNDQ� GHQJDQ� EDQWXDQ� VRIWZDUH ,%0� 6366� VWDWLVWLFV ����

'LDQWDUDQ\D�\DQJ�DNDQ�GLXML�\DLWX�XML�QRUPDOLWDV�GDQ�XML�KLSRWHVLV��8ML�QRUPDOLWDV�

XQWXN�PHQJHWDKXL�VHEDUDQ�GDWD��6HEDUDQ�GDWD�WLGDN�QRUPDO�PHQJJXQDNDQ�VWDWLVWLN�

QRQSDUDPHWULN��6HEDUDQ�GDWD�QRUPDO�PHQJJXQDNDQ�VWDWLVWLN�SDUDPHWULN�

������ /DSRUDQ

7DKDSDQ� WHUDNKLU� DGDODK� SHQ\XVXQDQ ODSRUDQ� SHQHOLWLDQ� \DQJ� WHODK�

GLDQDOLVLV�� /DSRUDQ� GLEXDW� GDODP� EHQWXN� VNULSVL� GDQ� DUWLNHO� VHEDJDL� OXDUDQ�PDWD�

NXOLDK�GDQ�EHUJXQD�VHEDJDL�UHIHUHQVL�XQWXN�SHQHOLWLDQ�VHODQMXWQ\D�

%HULNXW�PHUXSDNDQ�EDJDQ�DOXU�SHQHOLWLDQ�\DQJ�GDSDW�GLOLKDW�SDGD�*DPEDU�����

*DPEDU������$OXU�3URVHGXU�3HQHOLWLDQ


