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$� 5DQFDQJDQ�3HQHOLWLDQ

3HQGHNDWDQ� \DQJ� SHQXOLV� JXQDNDQ� GDODP� SHQHOLWLDQ LQL� \DLWX� SHQGHNDWDQ�

NXDOLWDWLI�� 'LPDQD� SHQHOLWLDQ� LQL� EHUPDNVXG� XQWXN�PHPDKDPL�� PHQGHVNULSVLNDQ�

IHQRPHQD� WHQWDQJ�DSD� \DQJ�GLDODPL�ROHK�VLVZD�± VLVZL�NHODV�9,,, $�07V�'DUXO�

+XGD� %OLWDU� WHQWDQJ� NRQHNVL� PDWHPDWLV�� 'DUL� SHQGHNDWDQ� LQL� QDQWLQ\D� DNDQ�

PHQJKDVLONDQ� GDWD� GHVNULSWLI� EHUXSD� XODVDQ� GDODP� EHQWXN� NDWD� ± NDWD� WHUWXOLV�

PDXSXQ�OLVDQ�GDUL�VLVZD�± VLVZL�\DQJ�GLDODPL��3HQHOLWLDQ�NXDOLWDWLI�GLODNXNDQ�SDGD�

NRQGLVL� DODPLDK�GDQ�SHQHOLWL� LWX� VHQGLUL� \DQJ�PHQMDGL� LQVWUXPHQ�SRNRN��$GDSXQ�

MHQLV�SHQHOLWLDQ� LQL� \DLWX�GHVNULSWLI� \DQJ�PHQJJDPEDUNDQ� VHFDUD� VLVWHPDWLV� IDNWD�

GDQ�NDUDNWHULVWLN�REMHN�DWDX�VXEMHN�\DQJ�GLWHOLWL�GHQJDQ�WHSDW��3DGD�NHVHPSDWDQ�LQL�

SHQHOLWL�GDODP�PHPSHUROHK�GDWD�PHPHUOXNDQ�SHQJDPDWDQ�GDQ�DQDOLVLV�\DQJ�OHELK�

PHQGDODP�� 6HGDQJNDQ� SHQGHNDWDQ� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� \DLWX�

SHQGHNDWDQ�NXDOLWDWLI�XQWXN�PHQGHVNULSVLNDQ�VHFDUD�XPXP�WHQWDQJ�³.HPDPSXDQ�

.RQHNVL�0DWHPDWLV� 6LVZD� 'LWLQMDX� GDUL� 7LSH� %HUSLNLU� 6LVZD�0DWHUL� $ULWPHWLND�

6RVLDO�.HODV�9,,,�$�07V�'DUXO�+XGD�%OLWDU 7DKXQ�3HODMDUDQ����������´�
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%� .HKDGLUDQ�3HQHOLWL

3DGD�SHQHOLWLDQ�NXDOLWDWLI�SHQHOLWL�EHUWLQGDN�VHEDJDL� LQVWUXPHQ�XWDPD�DWDX�

VHEDJDL� WRODN� XNXU� NHEHUKDVLODQ� XQWXN� PHPDKDPL� NDVXV� \DQJ� GLWHOLWL�� +DO� LQL�

GLNDUHQDNDQ�NHWHUOLEDWDQ�SHQHOLWL�VHFDUD�ODQJVXQJ�GDQ�DNWLI�GHQJDQ�LQIRUPDQ�DWDX�

VXPEHU�GDWD�ODLQQ\D�\DQJ�VDQJDWODK�GLSHUOXNDQ�

2OHK�NDUHQD�LWX��EHUGDVDUNDQ�XUDLDQ�WHUVHEXW�SHQHOLWL�MHODV�VHEDJDL�LQWUXPHQ�

XWDPD� \DQJ� EHUWLQGDN� VHEDJDL� SHQJDPDW� �SHQJDPELO� GDWD�PHODOXL� GRNXPHQWDVL���

SHZDZDQFDUD��ZDZDQFDUD�GHQJDQ�SLKDN�\DQJ�GLMDGLNDQ�VXPEHU�GDWD�\DLWX�VLVZD���

VHUWD�SHQJDQDOLVLV�GDWD�\DQJ�GLSHUROHK�GDUL�GRNXPHQWDVL��ZDZDQFDUD�GDQ�WHV�VRDO�

WLSH�EHUSLNLU�GDQ�WHV�NHPDPSXDQ�NRQHNVL�PDWHPDWLV�VLVZD�

&� /RNDVL�3HQHOLWLDQ

3HQHOLWLDQ�LQL�GLODNVDQDNDQ�GL�NHODV�9,,,�$�07V�'DUXO�+XGD�%OLWDU��<DQJ�

DODPDWQ\D� DGDODK� -DODQ� 6RHNDUQR� +DWWD�� :RQRGDGL�� %OLWDU�� $GDSXQ� SHPLOLKDQ�

WHPSDW�LQL�GLGDVDUNDQ�SDGD�KDO�± KDO�EHULNXW��

�� .HSDOD�VHNRODK�GDQ�SDUD�JXUX�FXNXS�WHUEXND�XQWXN�PHQHULPD�SHPEDUXDQ�VLVWHP�

SHQGLGLNDQ� \DQJ� OHELK� EDLN�� WHUXWDPD� GDODP� KDO� SHPEHODMDUDQ�� +DO� LQL�

EHUPDNVXG� VHEDJDL� EDKDQ� HYDOXDVL� XQWXN� PHQJHWDKXL� NHPDPSXDQ� NRQHNVL�

PDWHPDWLV� VLVZD� WHUKDGDS� SHUPDVDODKDQ� PDWHPDWLND� \DQJ� GLWLQMDX� GDUL� WLSH�

EHUSLNLU�VLVZD�GL�07V�'DUXO�+XGD�%OLWDU�

�� 0HQJLQJDW�SHQWLQJQ\D�NHPDPSXDQ�NRQHNVL�PDWHPDWLV��PDND�GLSHUOXNDQ�VHEXDK�

SHQHOLWLDQ� XQWXN� PHQGHVNULSVLNDQ� NHPDPSXDQ� NRQHNVL� PDWHPDWLV� VLVZD�

NKXVXVQ\D�GDODP�ELGDQJ�PDWHPDWLND�GL�07V�'DUXO�+XGD�%OLWDU�
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'� 'DWD�GDQ�6XPEHU�'DWD�

'DWD�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�KDVLO�SHNHUMDDQ�VLVZD�VDDW�

PHQJLNXWL� WHV� WLSH� EHUSLNLU� VLVZD�� WHV� NHPDPSXDQ� NRQHNVL� PDWHPDWLV�� GDQ�

ZDZDQFDUD��'DWD�SHQHOLWLDQ�LQL�\DLWX�KDVLO�WHV�WLSH�EHUSLNLU�VLVZD�GDQ�NHPDPSXDQ�

NRQHNVL� PDWHPDWLV� VLVZD� GDODP� PHPHFDKNDQ� PDVDODK� PDWHPDWLND� SDGD PDWHUL�

DULWPHWLND�VRVLDO�� GLPDQD�VRDO�PDWHPDWLND� LQL�GLVXVXQ�EHUGDVDUNDQ� LQGLNDWRU� WLSH�

EHUSLNLU� GDQ� NHPDPSXDQ� NRQHNVL� PDWHPDWLV�� \DLWX� NRQHNVL� GDODP� PDWHPDWLND��

NRQHNVL� DQWDUWRSLN�GDODP�PDWHPDWLND��NRQHNVL� DQWDUD�PDWHUL�PDWHPDWLND�GHQJDQ�

LOPX�VHODLQ�PDWHPDWLND��NRQHNVL�DQWDUD�PDWHPDWLND�GHQJDQ�NHKLGXSDQ�VHKDUL�± KDUL�

6HGDQJNDQ�VXPEHU�GDWD�GDODP�SHQHOLWLDQ�LQL�\DLWX�� VLVZD�VLVZD�NHODV�9,,,�

$� 07V� 'DUXO� +XGD� %OLWDU� \DQJ� WHUSLOLK� GHQJDQ� WLSH� EHUSLNLU� NRQVHSWXDO��

VHPLNRQVHSWXDO��GDQ�NRPSXWDVLRQDO��3HQHOLWL�PHPLOLK�� VXEMHN�EHUGDVDUNDQ�KDVLO�

WHV� VRDO� WLSH� EHUSLNLU� VLVZD� EDE� DULWPHWLND� GDQ� DWDV� SHUWLPEDQJDQ� GDUL� JXUX�

PDWHPDWLND�NHODV�9,,,�$�07V�'DUXO�+XGD�%OLWDU�GHQJDQ�NULWHULD�VLVZD�\DQJ�PXGDK�

GLDMDN�EHUNRPXQLNDVL�GDQ�EHNHUMDVDPD��'DUL�� VXEMHN� WHUVHEXW�PHUXSDNDQ�VLVZD�

WHUSLOLK�XQWXN�PHODNXNDQ�WHV�GDQ�ZDZDQFDUD�

(� 7HNQLN�3HQJXPSXODQ�'DWD

7HNQLN� SHQJXPSXODQ� GDWD�PHUXSDNDQ� ODQJNDK� \DQJ� SDOLQJ� XWDPD� GDODP�

SHQHOLWLDQ�� NDUHQD� WXMXDQ� XWDPD�GDUL� SHQHOLWLDQ� DGDODK�PHQGDSDWNDQ�GDWD��7DQSD�

PHQJHWDKXL�WHNQLN�SHQJXPSXODQ�GDWD��PDND�SHQHOLWL�WLGDN�DNDQ�PHQGDSDWNDQ�GDWD�
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\DQJ�PHPHQXKL� VWDQGDU� GDWD� \DQJ� GLWHWDSNDQ��� 0HWRGH� \DQJ� GLJXQDNDQ� GDODP�

SHQHOLWLDQ�LQL�\DLWX�REVHUYDVL��WHV��ZDZDQFDUD��GDQ�GRNXPHQWDVL�

�� 0HWRGH�7HV

7HV�PHUXSDNDQ�WHNQLN�SHQJXPSXODQ�GDWD�\DQJ�GLODNXNDQ XQWXN�PHQJHWDKXL�

NHPDPSXDQ�VLVZD�DWDX�XQWXN�PHQJXNXU�NHPDPSXDQ�VLVZD�GDUL�EHUEDJDL�VHJL��

3DGD�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�WHV�WXOLV�GDODP�EHQWXN�WHV�HVVD\��XUDLDQ���7HV�

LQL�WHUGLUL�GDUL�HPSDW�VRDO�WHQWDQJ�DULWPHWLND�VRVLDO��0HODOXL�SHODNVDQDDQ�WHV��

SHQHOLWL� DNDQ�PHQGDSDWNDQ�GDWD� WHQWDQJ� WLSH�EHUSLNLU� VLVZD�GDQ�NHPDPSXDQ�

NRQHNVL�PDWHPDWLV�VLVZD�\DQJ�VHODQMXWQ\D�DNDQ�GLODNXNDQ�ZDZDQFDUD�WHUNDLW�

EDJDLPDQD� NHPDPSXDQ� NRQHNVL� PDWHPDWLV� VLVZD� SDGD� VLVZD� GHQJDQ� WLSH�

EHUSLNLU�NRQVHSWXDO��VHPL�NRQVHSWXDO�GDQ�NRPSXWDVLRQDO�

$GDSXQ�LQVWUXPHQ�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�\DLWX�EHUXSD�VRDO�

XUDLDQ�\DQJ�WHUGLUL�GDUL�HPSDW�VRDO��GXD�VRDO�WLSH�EHUSLNLU�GDQ�GXD�VRDO�NRQHNVL�

PDWHPDWLV��\DLWX�VHEDJDL�EHULNXW �

0DWHUL ��$ULWPHWLND�6RVLDO
.HODV ��9,,,
6WDQGDU�.RPSHWHQVL �� 0HPDKDPL� DULWPHWLND� VRVLDO� GDQ�

SHQJJXQDDQQ\D� GDODP� SHPHFDKDQ�
PDVDODK

.RPSHWHQVL�'DVDU ���� 0HQJHQDO� GDQ� PHQJDQDOLVLV�
EHUEDJDL�VLWXDVL�WHUNDLW�DULWPHWLND�VRVLDO
����0HQ\HOHVDLNDQ�PDVDODK�\DQJ�
EHUNDLWDQ�GHQJDQ�DULWPHWLND�VRVLDO

,QGLNDWRU�
3HPEHODMDUDQ

,QGLNDWRU�7LSH�
%HUSLNLU�6LVZD�

6RDO

6LVZD� PDPSX�
PHQXOLVNDQ� DSD�
\DQJ� GLNHWDKXL�
SDGD�VRDO

0HQJXQJNDSNDQ� DSD�
\DQJ� � � GLNHWDKXL� SDGD�
VRDO� GHQJDQ� NDOLPDWQ\D�
VHQGLUL

�� 1DLVKD�PHPEHOL���UROO�NDLQ�GHQJDQ�
KDUJD� 5S� ������������� 1DLVKD�
EHUHQFDQD� DNDQ� PHQMXDO� NDLQ�
WHUVHEXW� GHQJDQ� KDUJD� 5S� ��������

�� 6XJL\RQR�� ³0HWRGH�3HQHOLWLDQ .XDQWLWDWLI��.XDOLWDWLI��GDQ�5	'´� %DQGXQJ��$OIDEHWD��
������KDO�����
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6LVZD� PDPSX�
PHQXOLVNDQ� DSD�
\DQJ� GLWDQ\DNDQ�
SDGD�VRDO

0HQJXQJNDSNDQ� DSD�
\DQJ� GLWDQ\DNDQ� SDGD
VRDO

�PHWHU��'DODP�VDWX�UROO�WHUGDSDW����
PHWHU� NDLQ�� %HUDSDNDK� SHVHQWDVH�
NHXQWXQJDQ� \DQJ� 1DLVKD� SHUROHK�
VHWHODK�NDLQ�WHUVHEXW�WHUMXDO�VHPXD"

6LVZD� PHQMDZDE�
VRDO� GHQJDQ�
PHQJJXQDNDQ�
NRQVHS� \DQJ�
SHUQDK�GLSHODMDUL

&HQGHUXQJ�
PHQJJXQDNDQ� NRQVHS�
\DQJ�SHUQDK�GLSHODMDUL

�� $OL�PHPEHOL���NDUXQJ�EHUDV�VHKDUJD�
5S� ����������� GHQJDQ� EUXWR�
PDVLQJ�±PDVLQJ����NJ�GDQ�WDUD������
-LND� $OL� PHQMXDO� NHPEDOL� EHUDV�
WHUVHEXW� VHKDUJD� 5S� ���������NJ��
%HUDSDNDK� NHXQWXQJDQ� \DQJ�
GLSHUROHK�$OL�"

6LVZD� PDPSX�
PHQXOLVNDQ� XQVXU�
± XQVXU� NRQVHS�
\DQJ� GLJXQDNDQ�
XQWXN�
PHQ\HOHVDLNDQ�
VRDO�

0DPSX� PHQ\HEXWNDQ�
XQVXU� ± XQVXU� NRQVHS�
\DQJ� GLJXQDNDQ� XQWXN�
PHQ\HOHVDLNDQ�VRDO

7DEHO����� .LVL�� .LVL�6RDO�7HV�.HPDPSXDQ�.RQHNVL�0DWHPDWLV�6LVZD
0DWHUL� ��$ULWPHWLND�VRVLDO
.HODV� ��9,,,
6WDQGDU�.RPSHWHQVL � 0HPDKDPL� DULWPHWLND� VRVLDO� GDQ�

SHQJJXQDDQQ\D� GDODP� SHPHFDKDQ�
PDVDODK

.RPSHWHQVL�'DVDU ���� 0HQJHQDO� GDQ� PHQJDQDOLVLV�
EHUEDJDL� VLWXDVL� WHUNDLW� DULWPHWLND�
VRVLDO
���� 0HQ\HOHVDLNDQ� PDVDODK� \DQJ�
EHUNDLWDQ�GHQJDQ�DULWPHWLND�VRVLDO

,QGLNDWRU�3HPEHODMDUDQ ,QGLNDWRU�
.RQHNVL�

0DWHPDWLV�6LVZD

6RDO

D� 0HQHQWXNDQ� SURVHGXU�
\DQJ� GLJXQDNDQ� XQWXN�
PHQJKXEXQJNDQ� DQWDUD�
EHVDU� XQWXQJ� WHUKDGDS�
KDUJD�SHQMXDODQ

E� 0HQHQWXNDQ� NRQVHS�
\DQJ� GLJXQDNDQ� XQWXN�
PHQJKXEXQJNDQ� NRQVHS�
XQWXQJ� WHUKDGDS� KDUJD�
SHPEHOLDQ� \DQJ�
GLQ\DWDNDQ� GDODP�
SHUVHQWDVH

D� .RQHNVL� GDODP�
PDWHPDWLND

E� .RQHNVL�
DQWDUWRSLN�
GDODP�
PDWHPDWLND

�� 6HRUDQJ�SHGDJDQJ�PHPEHOL�DSHO�
KLMDX� ��� NJ� GHQJDQ� KDUJD� 5S�
�������� SHU�NJ�� -LND����NJ�DSHO�
KLMDX� GLMXDO� GHQJDQ� KDUJD� 5S�
�������� SHU� NJ�� GDQ� VLVDQ\D�
GLMXDO�GHQJDQ�KDUJD�5S���������
SHU�NJ��7HQWXNDQ��
D� +DUJD�SHPEHOLDQ
E� +DUJD�SHQMXDODQ
F� %HVDU� NHXQWXQJDQ� GDODP�

SHUVHQWDVH� \DQJ� GLSHUROHK�
SHGDJDQJ�WHUVHEXW

D� 0HQ\DMLNDQ� PDVDODK�
GDODP� PDWHUL� DULWPHWLND�
VRVLDO� GDODP� EHUEDJDL�
EHQWXN�GLOXDU�PDWHPDWLND

D� .RQHNVL�DQWDUD�
PDWHUL�
PDWHPDWLND�
GHQJDQ� LOPX�

�� )DLV\D�DNDQ�EHUEHODQMD�VHSDWX�GL�
WRNR� ³'UDJRQ´�� )DLV\D� PHPLOLK�
VHSDWX� RODKUDJD GDQ� � KLJK� KHHOV
GHQJDQ PDVLQJ�± PDVLQJ�VHKDUJD�
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E� 0HQHUDSNDQ� NRQVHS�
UXPXV� PDWHPDWLND�
GDODP� VRDO� ± VRDO� \DQJ�
EHUNDLWDQ� GHQJDQ�
NHKLGXSDQ�VHKDUL�± KDUL

VHODLQ�
PDWHPDWLND

E� .RQHNVL�DQWDUD�
PDWHPDWLND�
GHQJDQ�
NHKLGXSDQ�
VHKDUL�± KDUL

5S� ��������� GDQ�5S� �����������
6HEHOXPQ\D� )DLV\D� WHODK�
PHPLOLNL�YRXFKHU�EHODQMD�VHEHVDU�
5S�����������-LND�VDDW�PHPED\DU�
VHSDWX� WHUVHEXW� GL� NDVLU�� )DLV\D�
PHQGDSDW� GLVNRQ� ���� SHU� LWHP��
GDQ XDQJ�\DQJ�GLED\DUNDQ�)DLV\D�
VHEHVDU� 5S� ����������� PDND�
EHUDSDNDK� XDQJ�NHPEDOLDQ� \DQJ�
GLSHUROHK�)DLV\D"

�� :DZDQFDUD

:DZDQFDUD� GLJXQDNDQ� VHEDJDL� WHNQLN� SHQJXPSXODQ� GDWD� DSDELOD� SHQHOLWL�

LQJLQ� PHODNXNDQ� VWXGL� SHQGDKXOXDQ� XQWXN� PHQHPXNDQ� SHUPDVDODKDQ� \DQJ�

KDUXV�GLWHOLWL��GDQ�MXJD�DSDELOD�SHQHOLWL�LQJLQ�PHQJHWDKXL�KDO�KDO�GDUL�UHVSRQGHQ�

\DQJ�OHELK�PHQGDODP��� 'DODP�SHQHOLWLDQ�LQL��PHQJJXQDNDQ�ZDZDQFDUD�WLGDN�

WHUVWUXNWXU��\DNQL�ZDZDQFDUD�\DQJ�EHEDV�GLPDQD�SHQHOLWL�WHWDS�PHQJJXQDNDQ�

SHGRPDQ�ZDZDQFDUD�\DQJ�WHODK�WHUVXVXQ�VHFDUD�VLVWHPDWLV�GDQ�OHQJNDS�XQWXN�

SHQJXPSXODQ�GDWDQ\D��QDPXQ�GDSDW�EHUXEDK�PHQJLNXWL�NRQGLVL�GL� ODSDQJDQ��

3HGRPDQ� ZDZDQFDUD� \DQJ� GLJXQDNDQ� KDQ\D� EHUXSD� JDULV�JDULV� EHVDU�

SHUPDVDODKDQ�\DQJ�DNDQ�GLWDQ\DNDQ���

0HODOXL�ZDZDQFDUD�GLSHUROHK�LQIRUPDVL�\DQJ�PHQGDODP�EHUNDLWDQ�GHQJDQ�

KDVLO� GDUL� SHQJXMLDQ� WHUKDGDS� VXEMHN� WHUNDLW� KDVLO� WHV� VLVZD�� 6HKLQJJD� GDSDW�

GLSHUROHK� LQIRUPDVL� WHUNDLW� KDO�KDO� GDQ� VHJDOD� DVSHN� \DQJ� EHUNDLWDQ� GHQJDQ�

KDVLO� WHV� VLVZD� \DQJ� DNDQ� GLKXEXQJNDQ� GHQJDQ� WLSH� EHUSLNLU� VLVZD� GDQ�

NHPDPSXDQ�NRQHNVL�PDWHPDWLV�VLVZD�SDGD�PDWHUL�DULWPHWLND�VRVLDO�NHODV�9,,,

$�GL�07V�'DUXO�+XGD�%OLWDU�

�� ,ELG� KDO������
�� ,ELG��KDO������
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3HGRPDQ� ZDZDQFDUD� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� PHPXDW�

LQGLNDWRU�NHPDPSXDQ�NRQHNVL�PDWHPDWLV�VLVZD��%HULNXW�SHGRPDQ�ZDZDQFDUD�

\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�

7DEHO����� 3HGRPDQ�:DZDQFDUD

,QGLNDWRU�.RQHNVL�
0DWHPDWLV�6LVZD

3HUWDQ\DDQ

.RQHNVL�GDODP�PDWHPDWLND �� $SDNDK�VXGDK�VHOHVDL�PHPEDFD�VRDO�"
�� $SDNDK�NDPX�SDKDP�GHQJDQ�VRDO�QRPRU���"
�� $SD� \DQJ� SHUWDPD� NDOL� NDPX� SLNLUNDQ� VHWHODK�

PHPEDFD�VRDO�"
�� 6HEXWNDQ�DSD�VDMD�\DQJ�NDPX�NHWDKXL�GDUL�VRDO�

WHUVHEXW�"
�� $SD�\DQJ�GLWDQ\DNDQ�SDGD�VRDO�WHUVHEXW�"
�� 5XPXV� DSD� \DQJ� NDPX� JXQDNDQ� XQWXN�

PHQMDZDE�VRDO�SDGD�QRPRU���"
.RQHNVL� DQWDUWRSLN� GDODP�
PDWHPDWLND

�� 6HEXWNDQ�DSD�VDMD�\DQJ�NDPX�NHWDKXL�GDUL�VRDO�
WHUVHEXW�"

�� $SD�\DQJ�GLWDQ\DNDQ�SDGD�VRDO�WHUVHEXW�"
�� 5XPXV� DSD� \DQJ� NDPX� JXQDNDQ� XQWXN�

PHQMDZDE�VRDO�SDGD�QRPRU���"
�� %DJDLPDQD� NDPX� PHPSHUROHK� SHUVHQWDVH�

NHXQWXQJDQ�SDGD�VRDO�WHUVHEXW�"
�� $SDNDK� NDPX� \DNLQ� GHQJDQ� MDZDEDQPX� "�

DSDNDK�VXGDK�EHQDU�"
�� $SDNDK� DGD� KXEXQJDQ� DQWDUD� KDUJD� EHOL� �+%���

KDUJD�MXDO��+-��WHUKDGDS�SHUVHQWDVH�NHXQWXQJDQ�
"

.RQHNVL� DQWDUD� PDWHUL�
PDWHPDWLND� GHQJDQ� LOPX�
VHODLQ�PDWHPDWLND

�� $SD�\DQJ�NDPX�NHWDKXL�SDGD�VRDO�QRPRU���"
�� $SD�\DQJ�GLWDQ\DNDQ�GDUL�VRDO�WHUVHEXW�"
�� $GDNDK� NDLWDQQ\D�DQWDUD� \DQJ�GLWDQ\DNDQ� VRDO�

GHQJDQ�\DQJ�GLNHWDKXL�SDGD�VRDO�"
�� %DJDLPDQD�NDPX�PHQJDLWNDQQ\D�"
�� 5XPXV�DSD�\DQJ�NDPX�JXQDNDQ�"
�� %DJDLPDQD� ODQJNDK� ± ODQJNDK�

PHQ\HOHVDLNDQQ\D�"
�� 'DODP�PDWD�SHODMDUDQ�DSD�NDPX�PHQMXPSDL�VRDO�

WHUVHEXW�"
.RQHNVL� DQWDUD� PDWHPDWLND�
GHQJDQ� NHKLGXSDQ� VHKDUL� ±
KDUL�

�� 3HUQDKNDK� NDPX� PHQJDODPL� VHSHUWL� \DQJ� DGD�
SDGD�VRDO�WHUVHEXW�"

�� $GDNDK� KXEXQJDQQ\D� DQWDUD� NRQVHS� GDODP�
PDVDODK�WHUVHEXW�GHQJDQ�NRQVHS�\DQJ�DGD�GDODP�
PDWHPDWLND�"
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�� 'RNXPHQWDVL

'RNXPHQ�PHUXSDNDQ�FDWDWDQ�SHULVWLZD�\DQJ�VXGDK�EHUODOX��'RNXPHQ�ELVD�

EHUEHQWXN� WXOLVDQ�� JDPEDU�� DWDX� NDU\D�NDU\D� PRQXPHQWDO� GDUL VHVHRUDQJ��

'DODP�KDO�LQL�VWXGL�GRNXPHQ�PHUXSDNDQ�SHOHQJNDS�GDUL�SHQJJXQDDQ�PHWRGH�

REVHUYDVL�GDQ�ZDZDQFDUD�GDODP�SHQHOLWLDQ�NXDOLWDWLI���

3DGD� SHQHOLWLDQ� LQL� GRNXPHQWDVL� EHUXSD� IRWR� EXNWL� SHPEHODMDUDQ� VLVZD�

WHUNDLW� PDWHUL� DULWPHWLND� VRVLDO�� IRWR� VLVZD� NHWLND� PHQJHUMDNDQ� WHV� VRDO�

NHPDPSXDQ�NRQHNVL�PDWHPDWLV��VHUWD�IRWR�ZDZDQFDUD�DQWDUD�SHQHOLWL�GDQ�VLVZD�

WHUNDLW�EDJDLPDQD�NHPDPSXDQ�NRQHNVL�PDWHPDWLV�VLVZD�GDODP�PHQ\HOHVDLNDQ�

PDVDODK�PDWHPDWLND�

)� 7HNQLN�$QDOLVLV�'DWD

$QDOLVLV� GDWD� PHUXSDNDQ� VXDWX� SURVHV� PHQFDUL� GDQ� PHQ\XVXQ� GDWD� VHFDUD�

VLVWHPDWLV� \DQJ� GLSHUROHK� GDUL� KDVLO� ZDZDQFDUD�� FDWDWDQ� ODSDQJDQ�� PDXSXQ�

GRNXPHQWDVL��� $QDOLVLV�GDWD�SDGD�SHQHOLWLDQ�LQL�GLODNXNDQ�VHMDN�VHEHOXP�PHPDVXNL�

VHNRODK��VHODPD�GL�VHNRODK��GDQ�VHWHODK�VHOHVDL�SHQHOLWLDQ�GL�VHNRODK��

$GDSXQ� ODQJNDK�ODQJNDK� DQDOLVLV� GDWD� GDODP� SHQHOLWLDQ� LQL� PHQJJXQDNDQ�

DQDOLVLV�GDWD�PRGHO�0LOHV�GDQ�+XEHUPDQ��\DQJ�GLEDJL�GDODP���ODQJNDK�NHJLDWDQ�

\DLWX����

�� ,ELG� KDO����������
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�� ,ELG� KDO�����



��

�� 'DWD�&ROOHFWLRQ�3HQJXPSXODQ�'DWD

.HJLDWDQ� XWDPD� SDGD� VHWLDS� SHQHOLWLDQ� DGDODK� PHQJXPSXONDQ� GDWD��

3HQJXPSXODQ�GDWD�GLODNXNDQ�EHUKDUL�KDUL��PXQJNLQ�EHUEXODQ�EXODQ��VHKLQJJD�

GDWD� \DQJ� GLSHUROHK� DNDQ� EDQ\DN�� 3DGD� WDKDS� DZDO� SHQHOLWL� PHODNXNDQ�

SHQJDPDWDQ�� SHQMHODMDKDQ� VHFDUD� XPXP� WHUKDGDS� VHNRODK� \DQJ� GLMDGLNDQ�

WHPSDW� SHQHOLWLDQ�� \DLWX� 07V� 'DUXO� +XGD� %OLWDU��� 3HQHOLWL� PHODNXNDQ�

ZDZDQFDUD� VLQJNDW� NHSDGD� NHSDOD� VHNRODK� VHUWD� JXUX� PDWD� SHODMDUDQ�

PDWHPDWLND�WHUNDLW�SHQHOLWLDQ \DQJ�DNDQ�GLODNXNDQ�

�� 'DWD�5HGXFWLRQ�5HGXNVL�'DWD

3DGD�SURVHV�LQL��SHQHOLWL�PHUHGXNVL�GDWD \DQJ EHUDUWL�PHUDQJNXP��PHPLOLK�

KDO�KDO�\DQJ�SRNRN��PHPIRNXVNDQ�SDGD�KDO�KDO�\DQJ�SHQWLQJ��GLFDUL�WHPD�GDQ�

SRODQ\D���

'DODP�PHUHGXNVL�GDWD�SHQHOLWL�PHPIRNXVNDQ�NHSDGD KDVLO�MDZDEDQ�WHV�WLSH�

EHUSLNLU�VLVZD�GDQ�WHV�NHPDPSXDQ�NRQHNVL�PDWHPDWLV�VLVZD��VHUWD�ZDZDQFDUD�

NHSDGD� VLVZD� \DQJ� WHWDS�PHQJDFX� SDGD� LQGLNDWRU� GDUL� NHPDPSXDQ� NRQHNVL�

PDWHPDWLV�VLVZD�NHODV�9,,, $�GL�07V�'DUXO�+XGD�%OLWDU�

�� 'DWD�'LVSOD\�3HQ\DMLDQ�'DWD

3HQ\DMLDQ�GDWD�SDGD�SHQHOLWLDQ�LQL�GLVDMLNDQ�GDODP�EHQWXN�GHVNULSVL�EHUXSD�

WHNV�QDUDVL�JDPEDUDQ�GDWD�KDVLO�WHV�NHPDPSXDQ�NRQHNVL�PDWHPDWLV�VLVZD�SDGD�

VRDO�DULWPHWLND�VRVLDO�GDQ�ZDZDQFDUD�NHSDGD�VLVZD�WHUNDLW�EDJDLPDQD�SURVHV�

�� ,ELG� KDO���������
�� ,ELG� KDO�����
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NRQHNVL� PDWHPDWLV� VLVZD� \DQJ� PHPLOLNL� WLSH� EHUSLNLU� NRQVHSWXDO�� VHPL�

NRQVHSWXDO�GDQ�NRPSXWDVLRQDO�GDODP�PHQ\HOHVDLNDQ�PDVDODK�PDWHPDWLND�

�� &RQFOXVLRQ�'UDZLQJ�9HULILFDWLRQ

/DQJNDK� WHUDNKLU� GDUL� DQDOLVLV� GDWD� PRGH� 0LOHV� GDQ� +XEHUPDQ� DGDODK�

SHQDULNDQ�NHVLPSXODQ�GDQ�YHULILNDVL��.HVLPSXODQ�DZDO�EHUVLIDW�VHPHQWDUD�GDQ�

DNDQ� EHUXEDK� ELOD� GLWHPXNDQ� EXNWL�EXNWL� \DQJ� NXDW�� \DQJ�PHQGXNXQJ� SDGD�

WDKDS� SHQJXPSXODQ� GDWD� EHULNXWQ\D�� 7HWDSL� DSDELOD� NHVLPSXODQ� \DQJ�

GLNHPXNDNDQ� SDGD� WDKDS� DZDO� GLGXNXQJ� ROHK� EXNWL�EXNWL� \DQJ� YDOLG� GDQ�

NRQVLVWHQ� VDDW� SHQHOLWL� NHPEDOL� NH� ODSDQJDQ� PHQJXPSXONDQ� GDWD�� PDND�

NHVLPSXODQ�\DQJ�GLNHPXNDNDQ�PHUXSDNDQ�NHVLPSXODQ�\DQJ�NUHGLEHO���

.HVLPSXODQ�PHUXSDNDQ�WHPXDQ�EDUX�\DQJ�VHEHOXPQ\D�EHOXP�SHUQDK�DGD��

EHUXSD�JDPEDUDQ�DWDX�GHVNULSVL�VXDWX�RE\HN�\DQJ�PDVLK�EHOXP�MHODV�VHKLQJJD�

VHWHODK�GLWHOLWL�PHQMDGLQ� MHODV��GDSDW�EHUXSD�KXEXQJDQ�NDXVDO�DWDX� LQWHUDNWLI��

KLSRWHVLV�� DWDX� WHRUL��� 'DODP� SHQHOLWLDQ� LQL�� SHQDULNDQ� NHVLPSXODQ� LQL�

GLGDSDWNDQ�GDUL�KDVLO�REVHUYDVL��KDVLO�WHV��GDQ�KDVLO�ZDZDQFDUD�

*� 3HQJHFHNDQ�.HDEVDKDQ�'DWD

8ML� NHDEVDKDQ� GDWD� GDODP� SHQHOLWLDQ� VHULQJ� KDQ\D� GLWHNDQNDQ� SDGD� XML�

YDOLGLWDV�GDQ�UHOLDELOLWDV��'DODP�SHQHOLWLDQ�LQL�GLJXQDNDQ�XML�NUHGLELOLWDV�GDWD�DWDX�

NHSHUFD\DDQ� WHUKDGDS� GDWD� KDVLO� SHQHOLWLDQ� GHQJDQ� ODQJNDK�ODQJNDK� VHEDJDL�

EHULNXW�

�� ,ELG� KDO�����
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�� 3HUSDQMDQJDQ�3HQJDPDWDQ

'HQJDQ� SHUSDQMDQJDQ� SHQJDPDWDQ� LQL� EHUDUWL� KXEXQJDQ� DQWDUD� SHQHOLWL�

GHQJDQ�QDUDVXPEHU�DNDQ�VHPDNLQ�WHUEHQWXN��VHPDNLQ�DNUDE��VHPDNLQ�WHUEXND��

VDOLQJ�PHPSHUFD\DL� VHKLQJJD� WLGDN�DGD� LQIRUPDVL� \DQJ�GLVHPEXQ\LNDQ� ODJL��

'DODP� SHQHOLWLDQ� LQL�� SHUSDQMDQJDQ� SHQJDPDWDQ� VHEDLNQ\D� GLIRNXVNDQ� SDGD�

SHQJXMLDQ� WHUKDGDS�GDWD�\DQJ� WHODK�GLSHUROHK��%LOD� VHWHODK�GLFHN�NHPEDOL�NH�

ODSDQJDQ�GDWD�VXGDK�EHQDU�GDQ�NUHGLEHO�PDND�ZDNWX�SHUSDQMDQJDQ�SHQJDPDWDQ�

GDSDW�GLDNKLUL���

�� 0HQLQJNDWNDQ�.HWHNXQDQ

0HQLQJNDWNDQ�NHWHNXQDQ�EHUDUWL�SHQJDPDW�PHODNXNDQ�SHQJDPDWDQ�VHFDUD�

OHELK�FHUPDW�GDQ�EHUNHVLQDPEXQJDQ��'HQJDQ�PHQLQJNDWNDQ�NHWHNXQDQ��PDND�

SHQHOLWL� GDSDW� PHODNXNDQ� SHQJHFHNDQ� NHPEDOL� DSDNDK� GDWD� \DQJ� WHODK�

GLWHPXNDQ� LWX� VDODK� DWDX� WLGDN�� 'HQJDQ� EHJLWX� SHQHOLWL� GDSDW� PHPEHULNDQ�

GHVNULSVL� GDWD� \DQJ� DNXUDW� GDQ� VLVWHPDWLV� WHQWDQJ� DSD� \DQJ� GLDPDWL��'DODP�

SHQHOLWLDQ�LQL��NHWHNXQDQ�SHQJDPDWDQ�ELVD�GLWLQJNDWNDQ�GHQJDQ�FDUD�PHPEDFD�

EHUEDJDL�UHIHUHQVL�EXNX�PDXSXQ�KDVLO�SHQHOLWLDQ�DWDX�GRNXPHQWDVL�\DQJ�WHUNDLW�

GHQJDQ�WHPXDQ�\DQJ�GLWHOLWL���

�� 7ULDQJXODVL

7ULDQJXODVL�GLDUWLNDQ�VHEDJDL�SHQJHFHNDQ�GDWD�GDUL�EHUEDJDL�VXPEHU�GHQJDQ�

EHUEDJDL�FDUD��GDQ�EHUEDJDL�ZDNWX��7ULDQJXODVL�GDSDW� MXJD�GLODNXNDQ�GHQJDQ�

FDUD� PHQJHFHN� KDVLO� SHQHOLWLDQ� GDUL� WLP� SHQHOLWL� ODLQ� \DQJ� GLEHUL� WXJDV�
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PHODNXNDQ� SHQJXPSXODQ� GDWD��� 6HKLQJJD� GDODP� SHQHOLWLDQ� LQL�� XQWXN�

PHPHULNVD� SHQHOLWL� PHQJJXQDNDQ� VXPEHU� \DQJ� ODLQQ\D� GHQJDQ� WULDQJXODVL�

PHWRGH��.HJLDWDQ� LQL�GLODNXNDQ�XQWXN�PHQJXML�NUHGLELOLWDV�GDWD�GHQJDQ�FDUD�

PHPEDQGLQJNDQ�KDVLO�GDUL�WHV��GDQ�ZDZDQFDUD�

�� 0HQJJXQDNDQ�%DKDQ�5HIHUHQVL

<DQJ� GLPDNVXG� GHQJDQ� EDKDQ� UHIHUHQVL� GLVLQL� DGDODK� DGDQ\D� SHQGXNXQJ�

XQWXN�PHPEXNWLNDQ�GDWD�\DQJ� WHODK�GLWHPXNDQ�ROHK�SHQHOLWL��'DODP�ODSRUDQ�

SHQHOLWLDQ�� VHEDLNQ\D� GDWD�GDWD� \DQJ� GLNHPXNDNDQ� SHUOX� GLOHQJNDSL� GHQJDQ�

IRWR�IRWR�DWDX�GRNXPHQ�DXWHQWLN�VHKLQJJD�PHQMDGL�OHELK GDSDW�GLSHUFD\D�DWDX�

NUHGLEHO��� 'DODP�SHQHOLWLDQ�LQL�PXQJNLQ�GDSDW�GLFDQWXPNDQ�VHEDJLDQ�IRWR�VDDW�

SHQHOLWL� VHGDQJ�PHODNXNDQ�ZDZDQFDUD�� DWDX� IRWR� RE\HN� \DQJ� GLWHOLWL� NHWLND�

PHODNXNDQ� WHV DWDX�ZDZDQFDUD�� %LVD� MXJD� KDVLO� GDUL� GLFDQWXPNDQ� EHEHUDSD�

GRNXPHQ�KDVLO�WHV�GDUL�RE\HN�\DQJ�GLWHOLWL��

+� 7DKDS�± 7DKDS�3HQHOLWLDQ

7DKDSDQ�WDKDSDQ� GL� GDODP� NHJLDWDQ� SHQHOLWLDQ� GDSDW� GLEHGDNDQ� GDODP� ��

WDKDSDQ�GLQWDUDQ\D�

�� 7DKDS�3HUVLDSDQ

D� 0HQ\XVXQ�UDQFDQJDQ�SHQHOLWLDQ

E� .RQVXOWDVL� NHSDGD� GRVHQ� SHPELPELQJ� WHUNDLW� SHQHOLWLDQ� \DQJ� DNDQ�

GLODNXNDQ�

�� ,ELG� KDO���������
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F� 0HPLOLK�ORNDVL�SHQHOLWLDQ

G� 0HQJXUXV�SHUL]LQDQ�SHQHOLWLDQ��PHPLQWD�VXUDW�L]LQ�GDUL�,$,1�7XOXQJDJXQJ�

H� 0HOLKDW�ORNDVL�GDQ�EHUVRVLDOLVDVL�GHQJDQ�NHDGDDQ�GLVDQD

I� 0HPEXDW�LQVWUXPHQ�SHQHOLWLDQ�VHEDJDL�WHNQLN�SHQJXPSXODQ�GDWD��\DNQL�WHV�

GDQ�ZDZDQFDUD

�� 7DKDS�3HODNVDQDDQ�3HQHOLWLDQ

D� 0HQJDQWDU� VXUDW� SHUL]LQDQ� GDUL� NDPSXV� NH� VHNRODK� \DQJ� DNDQ� GLSDNDL�

VHEDJDL�ORNDVL�SHQHOLWLDQ

E� 0HPDKDPL�ODWDU�SHQHOLWLDQ

F� 3HQJXPSXODQ� GDWD�� PHODNVDQDNDQ� WHV� WLSH� EHUSLNLU� VLVZD�� NHPXGLDQ�

PHODNXNDQ�WHV�NRQHNVL�PDWHPDWLV�GLODQMXWNDQ�ZDZDQFDUD�GHQJDQ�VLVZD��ODOX�

VHVL�GRNXPHQWDVL�

G� 3HQJRODKDQ�GDWD��NDUHQD�SHQHOLWL�PHUXSDNDQ�LQVWUXPHQ�XWDPD�MDGL�SHQHOLWL�

KDUXV�WHUOLEDW�DNWLI�

H� 0HPLQWD� VXUDW� NHWHUDQJDQ� GDUL� VHNRODK� EDKZD� WHODK� PHODNVDQDNDQ�

SHQHOLWLDQ

�� 7DKDS�3HQXOLVDQ�/DSRUDQ�3HQHOLWLDQ

D� $QDOLVLV�GDWD�WHUKDGDS�GDWD�\DQJ�WHODK�GLGDSDWNDQ��\DNQL�KDVLO�GDUL�WHV��GDQ�

ZDZDQFDUD�

E� 0HPEXDW�ODSRUDQ�GDUL�KDVLO�DQDOLVLV�KDVLO�SHQHOLWLDQ


