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����/RNXV�6WXGL�
3HQHOLWLDQ� LQL� PHQJNDML� UHND\DVD� WDWD� FDKD\D� DODPL� SDGD� UXDQJ� EDFD� JHGXQJ�

3HUSXVWDNDDQ� 1DVLRQDO� 5HSXEOLN� ,QGRQHVLD� PHQJHQDL� VWUDWHJL� SHQFDKD\DDQ� DODPL� GDQ�
SHPED\DQJ� PDWDKDUL� SDGD� JHGXQJ� SHUSXVWDNDDQ�� 3HQHOLWLDQ� LQL� GLODNXNDQ� MXJD� XQWXN�
PHQJHWDKXL� VWUDWHJL� \DQJ� RSWLPDO� PHQJHQDL� SHQHUDSDQ� SHQFDKD\DDQ� DODPL� \DQJ� VLQHUJL�
GHQJDQ� SHPED\DQJ� PDWDKDUL� VHKLQJJD� SHQFDKD\DDQ� \DQJ� GLGDSDW� GLGDODP� UXDQJ� VHVXDL�
GHQJDQ� NHEXWXKDQ�� 3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ� GHQJDQ� SHQGHNDWDQ� NXDQWLWDWLI��
3DGD� SHQHOLWLDQ� LQL� GLJXQDNDQ�PHWRGH� DQDOLVLV� NXDQWLWDWLI��PHWRGH� HYDOXDVL�� VHUWD�PHWRGH�
VLPXODVL�HNVSHULPHQWDO���

2EMHN�\DQJ�GLWHOLWL�DGDODK�UXDQJ�EDFD�GDQ�UXDQJ�NROHNVL�SDGD�JHGXQJ�3HUSXVWDNDDQ�
1DVLRQDO�5HSXEOLN� ,QGRQHVLD� \DQJ� WHUOHWDN� GL� -DODQ�6DOHPED�5D\D�1RPRU����$�� -DNDUWD�
3XVDW��,QGRQHVLD��/RNDVL�JHGXQJ�3HUSXVWDNDDQ�1DVLRQDO�5HSXEOLN�,QGRQHVLD�WHUOHWDN�SDGD�
NRRUGLQDW�����
����/LQWDQJ�6HODWDQ�������
���%XMXU�7LPXU��/RNDVL�3HUSXVWDNDDQ�1DVLRQDO�
GL�.RWD�-DNDUWD�\DQJ�EHULNOLP�WURSLV�GHQJDQ�VXKX�XGDUD�\DQJ�FHQGUXQJ�SDQDV�GDQ�NHULQJ��
6XKX� WDKXQDQ� UDWD�UDWD�.RWD� -DNDUWD�\DNQL�����&� �����&��0DWDKDUL�GL�.RWD� -DNDUWD�PXODL�
EHUVLQDU�SDGD�MDP�������KLQJJD�MDP��������QDPXQ�VLQDU�PDWDKDUL�\DQJ�HIHNWLI�GLPXODL�SDGD�
MDP�������KLQJJD�MDP��������61,��������������WDWD�FDUD�SHUDQFDQJDQ�VLVWHP�SHQFDKD\DDQ�
DODPL�SDGD�EDQJXQDQ�JHGXQJ���

*DPEDU�����'HQDK�/RNDVL�*HGXQJ�3HUSXVWDNDDQ�1DVLRQDO
5HSXEOLN�,QGRQHVLD�

6XPEHU��
KWWSV���ZZZ�JRRJOH�FR�LG�PDSV�SODFH�3HUSXVWDNDDQ�1DVLRQ

DO�5HSXEOLN�,QGRQHVLD��315,���

*DPEDU�����*HGXQJ�3HUSXVWDNDDQ�1DVLRQDO�
5HSXEOLN�,QGRQHVLD�

6XPEHU��
KWWSV���ZZZ�JRRJOH�FR�LG�PDSV�SODFH�3HUSXV
WDNDDQ�1DVLRQDO�5HSXEOLN�,QGRQHVLD��31
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����5XDQJ�/LQJNXS�
3HQJXPSXODQ� GDWD� GDODP� SHQHOLWLDQ� LQL� GLODNXNDQ� VHFDUD� SULPHU� GDQ� VHNXQGHU��

3HQJXPSXODQ� GDWD� VHFDUD� SULPHU� GLODNXNDQ� GHQJDQ� REVHUYDVL� ODQJVXQJ� NH� JHGXQJ�
3HUSXVWDNDDQ� 1DVLRQDO� 5HSXEOLN� ,QGRQHVLD�� 'DWD� SULPHU� \DQJ� GLDPELO� \DNQL� GDWD�
SHQJXNXUDQ�SHQFDKD\DDQ�DODPL�VHFDUD�ODQJVXQJ�GL�GDODP�GDQ�GLOXDU�JHGXQJ�SHUSXVWDNDDQ��
3HQJXNXUDQ�GLODNXNDQ�SDGD�WLWLN�XNXU�\DQJ� WHODK�GLWHQWXNDQ�VHVXDL�GHQJDQ�61,���������
����� PHQJHQDL� SHQJXNXUDQ� LQWHQVLWDV� SHQHUDQJDQ� GL� WHPSDW� NHUMD�� $ODW� XNXU� \DQJ�
GLJXQDNDQ� \DNQL� OX[PHWHU� GHQJDQ� VDWXDQ� /X[�� 6HWHODK� GLODNXNDQ� SHQJXNXUDQ� GHQJDQ�
OX[PHWHU�� PDND� DNDQ� GLGDSDWNDQ� IDNWRU� ODQJLW� GDUL� SHUEDQGLQJDQ� EHVDU� SHQFDKD\DDQ�
ODQJVXQJ�GDUL�ODQJLW�GHQJDQ�EHVDU�SHQFDKD\DDQ�GDUL�WHUDQJ�ODQJLW�SDGD�ELGDQJ�NHUMD��6HODLQ�
LWX� GLODNXNDQ� MXJD�SHQJDPDWDQ� WHUNDLW� NHDGDDQ�JHGXQJ�EHUXSD� OHWDN�GDQ�GLPHQVL� EXNDDQ�
SHQFDKD\DDQ� DODPL�� VHUWD� MHQLV� SHPED\DQJ� PDWDKDUL� \DQJ� GLJXQDNDQ�� *DPEDU� ���� GDQ�
*DPEDU�����PHUXSDNDQ�NHDGDDQ�HNVLVWLQJ�GDUL�REMHN�SHQJDPDWDQ��

3HQJXPSXODQ�GDWD�VHFDUD�VHNXQGHU�GLODNXNDQ�GHQJDQ�PHQJNDML�EXNX��VWDQGDU��GDQ�
MXUQDO� LOPLDK�PHQJHQDL� SHQFDKD\DDQ� DODPL� VHUWD� SHPED\DQJ�PDWDKDUL�� 3HQHOLWLDQ� VHMHQLV�
\DQJ�WHODK�GLODNXNDQ�VHEHOXPQ\D�SDGD�JHGXQJ�3HUSXVWDNDDQ�1DVLRQDO�5HSXEOLN�,QGRQHVLD�
WHUNDLW�SHQFDKD\DDQ�DODPL�MXJD�GLMDGLNDQ�UHIHUHQVL�PDXSXQ�DFXDQ��'DWD�REVHUYDVL�ODSDQJDQ�
\DQJ� GLGDSDW� DNDQ� GLRODK� GHQJDQ� PHPEDQGLQJNDQQ\D� GHQJDQ� KDVLO� VLPXODVL� GLJLWDO��
6LPXODVL�\DQJ�GLJXQDNDQ�\DNQL�VRIWZDUH ',$/X[������

*DPEDU���� 5XDQJ�%DFD�GDQ�.ROHNVL�3HUSXVWDNDDQ�
1DVLRQDO�5HSXEOLN�,QGRQHVLD�

6XPEHU��KWWSV���OXFNW\�ZRUGSUHVV�FRP�WDJ�SQUL�
SHUSXVWDNDDQ�QDVLRQDO�UHSXEOLN�LQGRQHVLD��

*DPEDU�����5XDQJ�%DFD�3HUSXVWDNDDQ�1DVLRQDO�
5HSXEOLN�,QGRQHVLD�

6XPEHU��
KWWS���NHOHPEDJDDQ�SHUSXVQDV�JR�LG�EHUDQGD�EHULWD�LQGH[�

SKS"ER[ GWO	LG ���
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.DMLDQ� WHRULWLN� GLODNXNDQ� XQWXN� PHPEHULNDQ� JDPEDUDQ� SHUNHPEDQJDQ� SHQHOLWLDQ�
GDQ� NHLOPXDQ� GL� ELGDQJ� WDWD� FDKD\D� DODPL� PHQJHQDL� EXNDDQ� SHQFDKD\DDQ� DODPL� GDQ�
SHPED\DQJ�PDWDKDUL�� .HPXGLDQ� VWXGL� PRGHO� GLNHPEDQJNDQ� EHUGDVDUNDQ� NHUDQJND� WHRUL�
GDQ� KLSRWHVLV� \DQJ� WHODK� GLODNXNDQ� VHEHOXPQ\D�� +DVLO� SHQHOLWLDQ� EHUXSD� GDWD�GDWD�
NXDQWLWDWLI� \DQJ� GLDQDOLVLV� PHQJJXQDNDQ� VWDQGDU� NHQ\DPDQDQ� YLVXDO� GDODP� UXDQJ�
SHUSXVWDNDDQ�� +DVLO� WHUVHEXW� DNDQ� PHPEHULNDQ� NHVLPSXODQ� EHUXSD� HYDOXDVL� PHQJHQDL�
SHQFDKD\DDQ�DODPL� \DQJ� WHUMDGL� SDGD�JHGXQJ�3HUSXVWDNDDQ�1DVLRQDO�5HSXEOLN� ,QGRQHVLD�
VDDW�LQL��
����7DKDSDQ�2SHUDVLRQDO�3HQHOLWLDQ�
7DKDSDQ�\DQJ�GLODNXNDQ�GDODP�SHQHOLWLDQ�LQL�\DNQL��

�� ,GHQWLILNDVL�0DVDODK�
,GHQWLILNDVL�PDVDODK�GLGDODP�SHQHOLWLDQ�LQL�GLODNXNDQ�XQWXN�PHQHQWXNDQ�KLSRWHVLV��
7DKDSDQ�LQL�GLODNVDQDNDQ�XQWXN�PHQJXDWNDQ�ODWDU�EHODNDQJ�GHQJDQ�IDNWD�\DQJ�DGD�
VHEDJDL� SHQHQWX� LQWL� GDUL� SHUPDVDODKDQ�� +LSRWHVLV� SHQHOLWLDQ� LQL� DGDODK� GHVDLQ�
EXNDDQ� SHQFDKD\DDQ� DODPL� GDQ� SHPED\DQJ� PDWDKDUL� SDGD� JHGXQJ� 3HUSXVWDNDDQ�
1DVLRQDO� 5HSXEOLN� ,QGRQHVLD� EHOXP� GLPDQIDDWNDQ� VHFDUD� PDNVLPDO� VHKLQJJD�
SHQFDKD\DDQ� EXDWDQ� GLJXQDNDQ� VHSDQMDQJ� KDUL�� 6HODLQ� LWX� EXNDDQ� SHQFDKD\DDQ�
DODPL� \DQJ� DGD� MXJD� GLWXWXS� GHQJDQ� YHUWLFDO� EOLQG�� )XQJVL�YHUWLFDO� EOLQG� WHUVHEXW�
\DNQL� XQWXN�PHQJXUDQJL� VLODX�� SDGDKDO� VXGDK� WHUGDSDW� SHPED\DQJ�PDWDKDUL� SDGD�
JHGXQJ�SHUSXVWDNDDQ�WHUVHEXW���

�� 3HQJXPSXODQ�GDWD�
3DGD�SURVHV� LQL��GDWD�\DQJ�GLNXPSXONDQ�DGDODK�GDWD�GDWD�\DQJ� WHUNDLW�GHQJDQ� LQWL�
SHUPDVDODKDQ� \DNQL� EXNDDQ� SHQFDKD\DDQ� DODPL� GDQ� SHPED\DQJ� PDWDKDUL� \DQJ�
EHOXP� PDNVLPDO�� 'DWD� \DQJ� GLDPELO� EHUVLIDW� SULPHU� GDQ� VHNXQGHU�� 'DWD� SULPHU�
GLSHUROHK�PHODOXL�REVHUYDVL�ODSDQJDQ�VHFDUD�ODQJVXQJ�EHUXSD�SHQJDPDWDQ�GLPHQVL�
UXDQJ� VHUWD� EXNDDQ� SHQFDKD\DDQ� DODPL� GDQ� SHPED\DQJ� PDWDKDUL�� SHQJXNXUDQ�
ODQJVXQJ� LQWHQVLWDV� SHQFDKD\DDQ� DODPL� SDGD� JHGXQJ� SHUSXVWDNDDQ�� VHUWD�
GRNXPHQWDVL��'DWD�VHNXQGHU�GLSHUROHK�PHODOXL�VWDQGDU��OLWHUDWXU��VWXGL�SXVWDND��VHUWD�
NRPSDUDVL�GHQJDQ�WRSLN�WHUNDLW��
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-DUDN� DQWDU� WLWLN� XNXU� GLWHWDSNDQ� EHUGDVDUNDQ� 61,� ������������ PHQJHQDL�
3HQJXNXUDQ�.XDOLWDV�3HQHUDQJDQ�GLWHPSDW�.HUMD�\DNQL�UXDQJ�GHQJDQ�OXDV����P��±�����P�

DNDQ�PHQJJXQDNDQ� MDUDN� DQWDU� WLWLN� XNXU� VHEHVDU� ��PHWHU� GDQ� XQWXN� UXDQJ� GHQJDQ� OXDV�
PHOHELKL� ����P�� DNDQ�PHQJJXQDNDQ� MDUDN� DQWDU� WLWLN� XNXU� VHEHVDU� ��PHWHU�� VHSHUWL� SDGD�
*DPEDU�����GDQ�*DPEDU������3HQJXNXUDQ�WLQJNDW�SHQFDKD\DDQ�DODPL�SDGD�VHWLDS�WLWLN�XNXU�
PHQJJXQDNDQ�DODW�OX[PHWHU��
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*DPEDU�����7LWLN�8NXU�5XDQJ�%DFD�/DQWDL��&�*HGXQJ�3HUSXVWDNDDQ�1DVLRQDO�5HSXEOLN�,QGRQHVLD

*DPEDU�����7LWLN�8NXU�5XDQJ�%DFD�/DQWDL��%�*HGXQJ�3HUSXVWDNDDQ�1DVLRQDO�5HSXEOLN�
,QGRQHVLD�
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�� 6LPXODVL�GDWD�
6LPXODVL� GLODNXNDQ� GHQJDQ�PHQJJXQDNDQ�',$/X[� �����GHQJDQ� LQSXW�GDWD�

GLGDSDWNDQ� GDUL� ORNDVL�� ZDNWX� SHQJXNXUDQ� ODQJVXQJ� ODSDQJDQ�� VHUWD� GHQDK� UXDQJ�
EDFD� JHGXQJ� 3HUSXVWDNDDQ� 1DVLRQDO� 5HSXEOLN� ,QGRQHVLD�� +DVLO� GDUL� VLPXODVL�
WHUVHEXW� EHUXSD� DQDOLVLV�� JUDILN�� GDQ� WDEHO�PHQJHQDL� LQWHQVLWDV�SHQFDKD\DDQ� DODPL�
GDQ� IDNWRU� SHQFDKD\DDQ� DODPL� GDUL� GHVDLQ� EXNDDQ� SHQFDKD\DDQ� DODPL� GDQ�
SHPED\DQJ� PDWDKDUL� SDGD� JHGXQJ� 3HUSXVWDNDDQ� 1DVLRQDO� 5HSXEOLN� ,QGRQHVLD��
$QDOLVLV� SDGD� WDKDS� VLPXODVL� PHUXSDNDQ� SHUQ\DWDDQ� PHQJHQDL� NRQGLVL� HNVLVWLQJ�
EXNDDQ� SHQFDKD\DDQ� DODPL� GDQ� SHPED\DQJ� PDWDKDUL� SDGD� JHGXQJ� 3HUSXVWDNDDQ�
1DVLRQDO� 5HSXEOLN� ,QGRQHVLD� \DQJ� VHODQMXWQ\D� DNDQ� GLSURVHV� SDGD� WDKDS� DQDOLVLV�
GDWD��

7DEHO�����+DVLO�3HQJXNXUDQ�3DGD�7LWLN�8NXU�GHQJDQ�/X[PHWHU�
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�� $QDOLVLV�GDWD�
$QDOLVLV� GDWD� PHQJJXQDNDQ� PHWRGH� DQDOLVLV� SHUEDQGLQJDQ� GDWD� VHFDUD�

NXDQWLWDWLI�� $QDOLVLV� GLODNXNDQ� VHEHOXP� SURVHV� HYDOXDVL� GHQJDQ� WXMXDQ�
PHPEDQGLQJNDQ� KDVLO� DQDOLVLV� EXNDDQ� SHQFDKD\DDQ� DODPL� GDQ� SHPED\DQJ�
PDWDKDKDUL� GDUL� WDKDS� VLPXODVL� GDWD� GHQJDQ� SDUDPHWHU�� 3DGD� WDKDSDQ� DQDOLVLV� LQL��
SDUDPHWHU� GLJXQDNDQ� VHEDJDL� DFXDQ� XQWXN� PHQJDQDOLVLV� NLQHUMD� EXNDDQ�
SHQFDKD\DDQ�DODPL�GDQ�SHPED\DQJ�PDWDKDKDUL�SDGD�JHGXQJ�3HUSXVWDNDDQ�1DVLRQDO�
5HSXEOLN� ,QGRQHVLD��3DUDPHWHU�\DQJ�GLSDNDL�GLVHVXDLNDQ�GHQJDQ�IRNXV�SHQHOLWLDQ��
VHKLQJJD�SDUDPHWHU�\DQJ�GLJXQDNDQ��\DLWX��
�� 61,��������������PHQJHQDL�NRQVHUYDVL�HQHUJL�SDGD�VLVWHP�SHQFDKD\DDQ��
�� 61,��������������PHQJHQDL� WDWD�FDUD�SHUDQFDQJDQ�VLVWHP�SHQFDKD\DDQ�DODPL�

SDGD�EDQJXQDQ��
�� (YDOXDVL�

3DGD�WDKDS�HYDOXDVL�GLODNXNDQ�SHQLODLDQ�NLQHUMD�EXNDDQ�SHQFDKD\DDQ�DODPL�
GDQ�SHPED\DQJ�PDWDKDUL�\DQJ�DGD�SDGD�JHGXQJ�3HUSXVWDNDDQ�1DVLRQDO�5HSXEOLN�
,QGRQHVLD�� 3HQLODLDQ� WHUVHEXW� GLGDSDWNDQ� GDUL� KDVLO� DQDOLVLV� GDWD� \DQJ� NHPXGLDQ�
GLSURVHV� ODJL� SDGD� WDKDS� HYDOXDVL� XQWXN� PHQJXDWNDQ� KLSRWHVLV� DZDO� PHQJHQDL�
EXNDDQ� SHQFDKD\DDQ� DODPL� GDQ� SHPED\DQJ� PDWDKDUL� \DQJ� DGD� SDGD� JHGXQJ�
3HUSXVWDNDDQ� 1DVLRQDO� 5HSXEOLN� ,QGRQHVLD� \DQJ� EHOXP� RSWLPXP�� +DVLO� HYDOXDVL�
DNDQ�PHQGXNXQJ�KLSRWHVLV�DZDO�\DQJ�WHODK�GLUXPXVNDQ��

�� 6LQWHVLV�
6LQWHVLV� PHUXSDNDQ� VROXVL� GDUL� SHUPDVDODKDQ�� 6LQWHVLV� SDGD� SHQHOLWLDQ� LQL�

EHUXSD� NULWHULD� GHVDLQ� SHQFDKD\DDQ� DODPL� GHQJDQ� OLQJNXS� GHVDLQ� EXNDDQ�
SHQFDK\DDQ�DODPL�VHUWD�SHPED\DQJ�PDWDKDUL�\DQJ�HIHNWLI�XQWXN�UXDQJ�EDFD�JHGXQJ�
3HUSXVWDNDDQ�1DVLRQDO�5HSXEOLN� ,QGRQHVLD�� 5HNRPHQGDVL� GHVDLQ� \DQJ� GLKDVLONDQ�
DNDQ�GLVLPXODVLNDQ�GHQJDQ�',$/X[�������

�� .HVLPSXODQ�GDQ�VDUDQ�
3DGD�WDKDS�NHVLPSXODQ�DNDQ�GLVLPSXONDQ�NRQGLVL�HNVLVWLQJ�SHQFDKD\DDQ�DODPL�

SDGD� UXDQJ� EDFD� GDQ� UXDQJ� NROHNVL� 3HUSXVWDNDDQ� 1DVLRQDO� 5HSXEOLN� ,QGRQHVLD��
6HUWD�DNDQ�GLMHODVNDQ�MXJD�VWUDWHJL�PHQJHQDL� UHND\DVD�SHQFDKD\DDQ�DODPL�VHEDJDL�
UHNRPHQGDVL� GHVDLQ� EXNDDQ� SHQFDKD\DDQ� DODPL� GDQ� SHPED\DQJ� PDWDKDUL�� 6DUDQ�
\DQJ� GLEHULNDQ� PHUXSDNDQ� PDVXNDQ� XQWXN� SHQHOLWLDQ� \DQJ� DNDQ� GLODNXNDQ�
VHODQMXWQ\D� GDQ� PDVLK� EHUNDLWDQ� GHQJDQ� � SHQFDKD\DDQ� DODPL� SDGD� UXDQJ� EDFD�
JHGXQJ�3HUSXVWDNDDQ�1DVLRQDO�5HSXEOLN�,QGRQHVLD��
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����0HWRGH�3HQJXPSXODQ�'DWD�
������-HQLV�'DWD�
-HQLV�GDWD�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL��\DNQL��
�� 'DWD�3ULPHU�

'DWD�SULPHU�PHUXSDNDQ�GDWD�\DQJ�GLSHUROHK�GDUL�REVHUYDVL�ODSDQJDQ�VHFDUD�
ODQJVXQJ��'DWD�SULPHU�WHUGLUL�DWDV��
D� 'DWD�ILVLN�EDQJXQDQ��PHOLSXWL�MXPODK�ODQWDL��OXDV�JHGXQJ��MXPODK��MHQLV�GDQ�

GLPHQVL�EXNDDQ�SHQFDKD\DDQ�DODPL�VHUWD�SHPED\DQJ�PDWDKDUL�SDGD�JHGXQJ�
3HUSXVWDNDDQ�1DVLRQDO�5HSXEOLN�,QGRQHVLD��

E� 'DWD�SHQJXNXUDQ�LQWHQVLWDV�SHQFDKD\DDQ�DODPL�SDGD�UXDQJ�GDODP�GDQ�UXDQJ�
OXDU��SHQJXNXUDQ�GLODNXNDQ�GHQJDQ�DODW�OX[PHWHU�SDGD�WLWLN�XNXU�\DQJ�WHODK�
GLWHWDSNDQ��

F� 'DWD� KDVLO� SHQ\HEDUDQ� TXLVLRQHU� NHSDGD� SHQJXQMXQJ� SHUSXVWDNDDQ� WHUNDLW�
SHQFDKD\DDQ�GDODP�JHGXQJ�SHUSXVWDNDDQ��

G� 7DWD�OHWDN�LQWHULRU�SDGD�UXDQJ�EDFD�GDQ�UXDQJ�NROHNVL���
�� 'DWD�6HNXQGHU�

'DWD�VHNXQGHU�PHUXSDNDQ�GDWD�\DQJ�GLGDSDWNDQ�GDUL�LQVWDQVL��EXNX��VWDQGDU��
GDQ�MXUQDO�LOPLDK��'DWD�\DQJ�GLGDSDWNDQ�GDUL�LQVWDQVL�EHUXSD�JDPEDU�NHUMD�GDQ�
GDWD� JHRJUDILV� OLQJNXQJDQ�� %XNX� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� \DNQL�
1XHIHUW� $UFKLWHFWV¶� 'DWD 7KLUG� (GLWLRQ�� 7LPH� 6HUYHU� 6WDQGDUGV� )RU�
$UFKLWHFWXUDO�'HVLJQ�'DWD��GDQ�'D\OLJKWLQJ�'HVLJQ�LQ�/LEUDU\���

6WDQGDU�\DQJ�GLSDNDL�\DNQL�6WDQGDU�1DVLRQDO�,QGRQHVLD��61,��\DNQL�61,����
����������PHQJHQDL�NRQVHUYDVL�HQHUJL�SDGD�VLVWHP�SHQFDKD\DDQ�GDQ�61,����
���������� PHQJHQDL� WDWD� FDUD� SHUDQFDQJDQ� VLVWHP� SHQFDKD\DDQ� DODPL� SDGD�
EDQJXQDQ�� -XUQDO� LOPLDK� \DQJ�GLJXQDNDQ�\DNQL� MXUQDO� LOPLDK�\DQJ�PHPEDKDV�
SHQFDKD\DDQ� DODPL� SDGD� JHGXQJ� SHUSXVWDNDDQ�� GLDQWDUDQ\D� 2SWLPDOLVDVL�
3HQFDKD\DDQ� $ODPL� GDODP� (ILVLHQVL� (QHUJL� GL� 3HUSXVWDNDDQ� 8*0��
3HUSXVWDNDDQ� 'DHUDK� .DEXSDWHQ� 0DODQJ� GHQJDQ� 3HQGHNDWDQ� 3HQFDKD\DDQ�
$ODPL�� VHUWD� 3HUSXVWDNDDQ�8PXP�GL�<RJ\DNDUWD� GHQJDQ�3HQGDODPDQ�'HVDLQ�
3HQFDKD\DDQ��
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����� �0HWRGH�$QDOLVLV�GDQ�6LQWHVLV�'DWD�
$QDOLVLV� GLSHUOXNDQ� XQWXN� GDSDW� PHUHGXNVL� GDWD� SULPHU� GDQ� VHNXQGHU�

\DQJ� GLGDSDWNDQ� VHKLQJJD� GDWD�GDWD� GDSDW� WHUVXVXQ� VHFDUD� VLVWHPDWLV� GDQ�
SHUPDVDODKDQ�\DQJ�DGD�GDSDW�XQWXN�OHELK�GLSDKDPL�GDQ�GLWHODDK��0HWRGH�DQDOLVLV�
\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL�DGDODK�DQDOLVLV�GHVNULSWLI�NXDQWLWDWLI��GLPDQD�
NHJLDWDQ�DQDOLVLV�GDWD�WHUNDLW�REMHN�SHQHOLWLDQ�GLWXOLVNDQ�GDODP�EHQWXN�QDUDVL�GDQ�
VLPXODVL�REMHN�PHODOXL�VRIWZDUH�',$/X[�������3DGD�WDKDS�DQDOLVLV�LQL�GLJXQDNDQ�
EHEHUDSD� LQVWUXPHQW� \DQJ� GDSDW� PHPEDQWX� SURVHV� DQDOLVLV�� GLDQWDUDQ\D�
GRNXPHQWDVL�EHUXSD�WDEHO�GDQ�JDPEDU�NHUMD�EDQJXQDQ��SHQHQWXDQ�YDULDEHO�\DQJ�
GLWHOLWL� WHUNDLW� EXNDDQ� SHQFDKD\DDQ� DODPL� GDQ� SHPED\DQJ� PDWDKDUL�� VHUWD�
VLPXODVL�GHQJDQ�',$/X[�������
�������0HWRGH�(YDOXDVL��

�3HQJRODKDQ� GDWD� GLODNXNDQ� XQWXN� PHQJHYDOXDVL� JHGXQJ� SHUSXVWDNDDQ�
\DQJ� WHODK� GLWHWDSNDQ� VHEDJDL� REMHN� SHQHOLWLDQ��+DVLO� VLPXODVL� GHQJDQ�',$/X[�
����� GLSHUOXNDQ� XQWXN�PHPXGDKNDQ� HYDOXDVL� GDODP� SHQJRODKDQ� GDWD� VHKLQJJD�
HYDOXDVL� \DQJ� GLKDVLONDQ� OHELK� DNXUDW�� 3DGD� WDKDS� VLPXODVL� \DQJ� GLXML� GHQJDQ�
',$/X[� ������ DGDODK� LQWHQVLWDV� FDKD\D� \DQJ� GLGDSDWNDQ� NHWLND� SHQJXNXUDQ�
ODQJVXQJ� ODSDQJDQ� VHKLQJJD� GLGDSDWNDQ� KDVLO� EHUXSD�JDPEDU� YLVXDOLVDVL� UXDQJ��
VHUWD�JUH\VFDOH�	 LVROLQH� LQWHQVLWDV�SHQFDKD\DDQ�DODPL�GDQ�IDNWRU�SHQFDKD\DDQ�
DODPL���

+DVLO�DNKLU�GDUL�HYDOXDVL�LQL�\DNQL�PHQJHWDKXL�VHEHUDSD�EHVDU�RSWLPDOLVDVL�
UHND\DVD� WDWD� FDKD\D� DODPL� SDGD� UXDQJ� EDFD� JHGXQJ� 3HUSXVWDNDDQ� 1DVLRQDO�
5HSXEOLN� ,QGRQHVLD�� � 6LPXODVL� \DQJ� VHODQMXWQ\D�GLODNXNDQ�GDODP�SHQHOLWLDQ� LQL�
DGDODK� XQWXN� UHNRPHQGDVL� GHVDLQ� EXNDDQ� SHQFDKD\DDQ� DODPL� GDQ� SHPED\DQJ�
PDWDKDUL� DJDU� OHELK�PHQJRSWLPDOLVDVL� SHQFDKD\DDQ�DODPL� SDGD� UXDQJ� EDFD�GDQ�
UXDQJ�NROHNVL�3HUSXVWDNDDQ�1DVLRQDO�5HSXEOLN�,QGRQHVLD���



���

������0HWRGH�6LPXODVL�(NVSHULPHQWDO�
6LPXODVL�EHUDUWL�PHQJKDGLUNDQ�NHPEDOL�VXDWX�NDUDNWHULVWLN�NXQFL�GDUL�VXDWX�

VLVWHP� GDQ�PHODNXNDQ� HNVSHULPHQ� GHQJDQ�PRGHO� WHUVHEXW� �6PLWK�� ������� 7XMXDQ�
GDUL� VLPXODVL� HNVSHULPHQWDO� DGDODK� XQWXN� PHPDKDPL� SHULODNX� VLVWHP� VHUWD�
PHQJHYDOXDVL� VWUDWHJL� XQWXN� SHQJRSHUDVLDQ� VLVWHP�� -LND� VLVWHP�PHUXSDNDQ� VLVWHP�
VHGHUKDQD�� PRGHO� GDSDW� GLZDNLOL� GDQ� GLVHOHVDLNDQ� VHFDUD� DQDOLWLV� GHQJDQ� PRGHO�
PDWHPDWLND��1DPXQ�MLND�PDVDODK�\DQJ�LQJLQ�GLVHOHVDLNDQ�PHUXSDNDQ�VXDWX�VLVWHP�
\DQJ� NRPSOHNV�� PDND� VLVWHP� KDUXV� GLSHUNLUDNDQ� GHQJDQ� VLPXODVL�� 0RGHO� VLVWHP�
\DQJ�GLODNXNDQ�DNDQ�OHELK�HIHNWLI��NXUDQJ�EHUEDKD\D��OHELK�FHSDW��VHUWD�OHELK�SUDNWLV�
GDUL� EHUHNVSHULPHQ� GHQJDQ� VLVWHP� Q\DWD�� .HXQWXQJDQ� GDQ� NHUXJLDQ� NHWLND�
PHODNXNDQ�VLPXODVL�\DNQL�VLPXODVL�\DQJ�GLODNXNDQ�PHPLOLNL�NHWHUEDWDVDQ�WHUWHQWX��
.HQGDOD� XWDPD� \DQJ� GDSDW� GLUDVDNDQ� DGDODK� NHPDPSXDQ� VLVWHP� VLPXODVL� XQWXN�
GDSDW� PHPEXDW� PRGHO� \DQJ� VHFDUD� DNXUDW� PHZDNLOL� VLVWHP� \DQJ� DNDQ�
GLVLPXODVLNDQ�� 6LVWHP� Q\DWD� VDQJDW� NRPSOHNV� KDUXV� GLEXDW� GHQJDQ� ULQFL� QDPXQ�
WLGDN� VHSHQXKQ\D� GDSDW� WHUOLKDW� GDODP� PRGHO� VLPXODVL�� .HWHUEDWDVDQ� ODLQ� \DNQL�
NHWHUVHGLDDQ� GDWD� XQWXN� PHQJJDPEDUNDQ� SHULODNX� VLVWHP�� +DO� LQL� XPXP� XQWXN�
PRGHO�GHQJDQ�LQSXW�GDWD�\DQJ�ODQJND�DWDX�WLGDN�WHUVHGLD���
-HQLV�MHQLV�VLPXODVL��GLDQWDUDQ\D��

�� 6LPXODVL� DQDORJ�� PHUXSDNDQ� VLPXODVL� GHQJDQ� PHQJJXQDNDQ� UDQJNDLDQ�
HOHNWURQLND�DQDORJ��

�� 6LPXODVL� GLJLWDO�� PHUXSDNDQ� VLPXODVL� GHQJDQ� PHQJJXQDNDQ� NRPSXWHU�
GLJLWDO��

�� 6LPXODVL� K\EULG��PHUXSDNDQ�VLPXODVL� GHQJDQ�PHQJJXQDNDQ�JDEXQJDQ�GDUL�
UDQJNDLDQ�HOHNWURQLND�DQDORJ�GDQ�NRPSXWHU�GLJLWDO��

6LPXODVL�HNVSHULPHQWDO�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�PHQJHQDL�SHQFDKD\DDQ�
DODPL� PHUXSDNDQ� VLPXODVL� GLJLWDO�� $SOLNDVL� \DQJ� GDSDW� GLJXQDNDQ� SDGD� VLPXODVL�
GLJLWDO��GLDQWDUDQ\D���

�� 'HVNRS� UDGLDQFH��PHUXSDNDQ�SURJUDP�\DQJ�GLJXQDNDQ�XQWXN�PHPSUHGLNVL�
OHYHO�GDQ�WDPSLODQ�SHQFDKD\DDQ�SDGD�UXDQJ��

�� 'LDOX[�� PHUXSDNDQ� VRIWZDUH� \DQJ� SHQJJXQDDQQ\D� EHUGDVDUNDQ� OXPHQV�
PHWKRG�GLPDQD�GLJXQDNDQ�XQWXN�PHPSHUKLWXQJNDQ�WLQJNDW�UHIOHNWDQVL�SDGD�
VHWLDS�SHUPXNDDQ�LQWHULRU��,VPDLO�=DLQ���������



���

�� (FRWHFW�� PHUXSDNDQ� VRIWZDUH� DQDOLVD� GHVDLQ� EDQJXQDQ� \DQJ�
PHQJLQWHJUDVLNDQ� DQWDUD� SHUPRGHODQ� �'� GHQJDQ� DQDOLVD� GDQ� VLPXODVL�
EDQJXQDQ��,VPDLO�=DLQ���������

3DGD� SHQHOLWLDQ� LQL� SHUDQJNDW� OXQDN� \DQJ� GLJXQDNDQ� DGDODK� ',$/X[� ������
6LPXODVL� \DQJ� GDSDW� GLODNXNDQ� SDGD� SHUDQJNDW� OXQDN� WHUVHEXW�� GLDQWDUDQ\D��
SHUKLWXQJDQ�LQWHQVLWDV�SHQFDKD\DDQ�DODPL�GDODP�NHVHOXUXKDQ�UXDQJ�PDXSXQ�GDODP�
ELGDQJ� NHUMD� �WDVN� DUHD�� VHUWD� � SHUKLWXQJDQ� IDNWRU� ODQJLW� \DQJ� DNDQ� EHUJXQD� EDJL�
SHQHOLWLDQ�� +DVLO� VLPXODVL� GDUL� ',$/X[� ����� DNDQ� GLWDPSLONDQ� GDODP� EHQWXN�
YLVXDOLVDVL� �'�� JUH\VFDOH�� GDQ� LVROLQH� LQWHQVLWDV� SHQFDKD\DDQ� DODPL� GDQ� IDNWRU�
ODQJLW��DQDOLVLV�KDVLO�VLPXODVL��JUDILN��GDQ�WDEHO��

����',$/X[������
',$/X[� PHUXSDNDQ� SHUDQJNDW� OXQDN� \DQJ� GDSDW� PHQJKDVLONDQ� SHUKLWXQJDQ�

SHQFDKD\DDQ� GDQ� WHODK� GLJXQDNDQ� ROHK� OHELK� GDUL� HQDP� UDWXV� ULEX� SHQJJXQD� GL� VHOXUXK�
GXQLD�VHEDJDL�VRIWZDUH�GHVDLQ�SHQFDKD\DDQ��3HUDQJNDW� OXQDN�LQL�PHPDQGX�$QGD�ODQJNDK�
GHPL� ODQJNDK� PHODOXL� SURVHV� SHUHQFDQDDQ� LQGLYLGXDO�� � ',$/X[� WHUXV� PHQJDODPL�
SHQJHPEDQJDQ� OHELK� ODQMXW� GDQ� GLVHVXDLNDQ� GHQJDQ� NHEXWXKDQ� GDQ� SHUV\DUDWDQ� GDUL�
GHVDLQHU�SHQFDKD\DDQ��%HUGDVDUNDQ�SDQGXDQ�SHQJJXQDDQ�',$/X[������PHQXUXW�/LGH��DGD�
EHEHUDSD�ILWXU�\DQJ�KDUXV�GLSDKDPL��\DNQL�GLDQWDUDQ\D��

�� 'DODP�PHPXODL� VHEXDK� SUR\HN� LQWHULRU� EDUX� GDODP� GHVDLQ� SHQFDKD\DDQ�� SLOLKODK�
NDWHJRUL� QHZ� LQWHULRU� SURMHFW� GLKDODPDQ� DZDO� NHWLND� PHPEXND� DSOLNDVL�',$/X[��
VHSHUWL�SDGD�*DPEDU������

�� $WXU� GLPHQVL� UXDQJ� VHVXDL� GHQJDQ� NHEXWXKDQ�� 7RROEDU URRP� GLPHQWLRQ� SDGD� VLVL�
VHEHODK�NLUL� GLJXQDNDQ�XQWXN�PHQJXEDK�GLPHQVL� UXDQJ� GDUL� EHQWXN� VWDQGDU� \DNQL�
SHUVHJL�SDQMDQJ�GHQJDQ�GLPHQVL�����P�î�����P��VHSHUWL�SDGD�*DPEDU������

*DPEDU�����/DQJNDK�$ZDO�3HQJRSHUDVLDQ�',$/X[������



���

�� $WXUODK� URRP� SURSHUWLHV� VHKLQJJD� GDWD� KDVLO� VLPXODVL� \DQJ� GLGDSDWNDQ� VHVXDL�
GHQJDQ� NRQGLVL� HNVLVWLQJ� OLQJNXQJDQ�� 'DWD� \DQJ� SHUOX� GLSHUKDWLNDQ� GLDQWDUDQ\D�
\DNQL� RULHQWDVL� EDQJXQDQ�� ORNDVL� GDQ� NRRUGLQDW� ORNDVL� EDQJXQDQ�� GHWDLO� PDWHULDO�
\DQJ�GLJXQDNDQ�GDODP� UXDQJ�� VHUWD�PHPDVXNDQ�EXNDDQ�GDQ�SHUDERW�GDODP� UXDQJ��
VHSHUWL�SDGD�*DPEDU������

�� 7RROEDU� \DQJ� GLJXQDNDQ� XQWXN� PHQJDWXU� SHQFDKD\DDQ� DODPL� GDODP� UXDQJ� \DNQL�
WRROEDU GD\OLJKW�\DQJ�EHUDGD� SDGD� VLVL� NDQDQ� DSOLNDVL�� GDODP� WRROEDU� LQL� WHUGDSDW�
LQVHUW�GD\OLJKW�VFHQH�XQWXN�PHPDVXNNDQ�ZDNWX�	�WDQJJDO�\DQJ�GLLQJLQNDQ�GDODP�
VLPXODVL�� LQVHUW� FDOFXODWLRQ� VXUIDFH� XQWXN� PHPLOLK� SHUKLWXQJDQ� \DQJ� LQJLQ�
GLODNXNDQ� GDODP� UXDQJ�� FDOFXODWLRQ� XQWXN� PHPXODL� SHUKLWXQJDQ� � DQDOLVLV�
SHQFDKD\DDQ�DODPL��HGLW�REVWUDFWLRQ�XQWXN�PHPEXDW�SHPED\DQJ�PDWDKDUL�HNVWHULRU��
VHUWD�EHEHUDSD�SHULQWDK�ODLQ�VHSHUWL�HGLW�ORFDWLRQ��GHWHUPLQH�QRUWK�DOOLJPHQW��RXWSXW�
7RROEDU�SHQFDKD\DDQ�DODPL�GDSDW�GLOLKDW�SDGD�*DPEDU�������

*DPEDU�����0HQJXEDK�'LPHQVL�5XDQJ�

*DPEDU�����0HQJXEDK�'DWD�.RQGLVL�/LQJNXQJDQ�



���

�� $WXUODK�RXWSXW�\DQJ LQJLQ�GLGDSDWNDQ�VHEHOXP�PHPXODL�SHUKLWXQJDQ�SHQFDKD\DDQ�
DODPL�� 3HQJDWXUDQ� RXWSXW� GDSDW� PHODOXL� WRROEDU� GD\OLJKW� DWDXSXQ�PHODOXL� WRROEDU�
GLVLVL� NLUL� EDZDK� GDQ�ZLQGRZ�GDUL� RXWSXW� LQL� GDSDW� GLOLKDW� GLVLVL� NLUL� DWDV�� VHSHUWL�
SDGD�*DPEDU�������

*DPEDU������7RROEDU�3HQFDKD\DDQ�$ODPL�

*DPEDU������(GLW�7RROEDU 2XWSXW



���

�� 6HWHODK� VHPXD� NRPSRQHQ� VHUWD� GDWD� UXDQJ� VXGDK� VHOHVDL� GL� LQSXW�� PXODLODK�
SHUKLWXQJDQ� SHQFDKD\DDQ� DODPL� GHQJDQ� PHPHQFHW� WRPERO� VWDUW� FDOFXODWLRQ� SDGD�
WRROEDU GD\OLJKW� DWDX� PHPHQFHW� VLPERO� EHUJDPEDU� NDONXODWRU� SDGD� WRROEDU� DWDV��
VHSHUWL�SDGD�*DPEDU��������

�� 7XQJJXODK� EHEHUDSD� VDDW� VDPSDL� SHUKLWXQJDQ� VHOHVDL�� VDDW� VHGDQJ� PHODNXNDQ�
SHUKLWXQJDQ� DNDQ� PXQFXO� FDOFXODWLRQ� SURJUHVV� VHKLQJJD� GDSDW� GLNHWDKXL� GHQJDQ�
PXGDK�SHUKLWXQJDQ�VXGDK�VHOHVDL�DWDX�EHOXP��VHSHUWL�SDGD�*DPEDU�������

�� 8QWXN�PHQGDSDWNDQ�RXWSXW��NOLNODK�LFRQ�EHUJDPEDU�SULQW�SDGD�WRROEDU�DWDV��VHSHUWL�
SDGD�*DPEDU�������

*DPEDU������7RROEDU 2XWSXW

*DPEDU������&DOFXODWLRQ�3URJUHVV

*DPEDU������,FRQ�2XWSXW



���

����9DULDEHO�
9DULDEHO�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�\DNQL��

�� 9DULDEHO�7HULNDW�
9DULDEHO�WHULNDW�GLJXQDNDQ�VHEDJDL�UHVSRQ�GDUL�\DQJ�GLWHOLWL�VHEDJDL�SHQHQWX�DGDQ\D�
SHQJDUXK� YDULDEHO� EHEDV�� 3DGD� SHQHOLWLDQ� LQL� GLUXPXVNDQ� PHQMDGL� YDULDEHO�
SHQFDKD\DDQ�DODPL�UXDQJ�GDODP�GHQJDQ�VXE�YDULDEHOQ\D�\DLWX��
D� 7LQJNDW�SHQFDKD\DDQ�DODPL���
E� )DNWRU�3HQFDKD\DDQ�DODPL��
F� 'LVWULEXVL�SHQFDKD\DDQ�DODPL��

�� 'HVNULSVL�0RGHO�
'HVNULSVL�PRGHO�PHUXSDNDQ�YDULDEHO�NRQVWDQ�\DQJ�SDGD�SHQHOLWLDQ�LQL�GLUXPXVNDQ�
PHQMDGL�YDULDEHO�EXNDDQ�SHQFDKD\DDQ�DODPL�GDQ�SHPED\DQJ�PDWDKDUL�GHQJDQ�VXE�
YDULDEHOQ\D�\DLWX��
D� 'LPHQVL��EHUNDLWDQ�GHQJDQ�XNXUDQ�EXNDDQ�SHQFDKD\DDQ�DODPL��
E� 3RVLVL��EHUNDLWDQ�GHQJDQ�NHWLQJJLDQ�EXNDDQ�SHQFDKD\DDQ�DODPL��
F� .DUDNWHULVWLN�SHUPXNDDQ�SHPED\DQJ�PDWDKDUL��
G� .DUDNWHULVWLN�SHUPXNDDQ�SHQXWXS�ODQWDL�UXDQJ�GDODP�

�� 9DULDEHO�%HEDV�
9DULDEHO�EHEDV�\DQJ�GLJXQDNDQ�VHEDJDL�IDNWRU�IDNWRU�\DQJ�GLXNXU��3DGD�SHQHOLWLDQ�
LQL� GLUXPXVNDQ� PHQMDGL� YDULDEHO� SHPED\DQJ� PDWDKDUL� GHQJDQ� VXE�YDULDEHOQ\D�
\DLWX��
D� 'LPHQVL� SHPED\DQJ�PDWDKDUL�� EHUNDLWDQ� GHQJDQ� XNXUDQ� SHPED\DQJ�PDWDKDUL�

GDQ�MXPODK�VLULS�SHPED\DQJ�PDWDKDUL��
E� 6XGXW�NHPLULQJDQ�SHPED\DQJ�PDWDKDUL��EHUNDLWDQ�GHQJDQ�EHVDU�VXGXW�\DQJ�

GLJXQDNDQ�SDGD�SHPED\DQJ�PDWDKDUL��

-HQLV�
9DULDEHO� 9DULDEHO� 6XE�9DULDEHO�

9DULDEHO�
7HULNDW�

3HQFDKD\DDQ�DODPL�
UXDQJ�GDODP�

7LQJNDW�SHQFDKD\DDQ�DODPL��
)DNWRU�SHQFDKD\DDQ�DODPL�

'LVWULEXVL�SHQFDKD\DDQ�DODPL�

'HVNULSVL�
0RGHO�

%XNDDQ�SHQFDKD\DDQ�
DODPL�

'LPHQVL�EXNDDQ�SHQFDKD\DDQ�DODPL�
3RVLVL�NHWLQJJLDQ�EXNDDQ�SHQFDKD\DDQ�DODPL�

3HPED\DQJ�PDWDKDUL� .DUDNWHULVWLN�SHUPXNDDQ�SHPED\DQJ�PDWDKDUL�
,QWHULRU�UXDQJ� .DUDNWHULVWLN�SHUPXNDDQ�SHQXWXS�ODQWDL�UXDQJ�GDODP�

9DULDEHO�
%HEDV�� 3HPED\DQJ�PDWDKDUL� 'LPHQVL�SHPED\DQJ�PDWDKDUL�

6XGXW�NHPLULQJDQ�SHPED\DQJ�PDWDKDUL�

7DEHO�����9DULDEHO�3HQHOLWLDQ�



���

����3HQJXPSXODQ�'DWD�
'DWD�\DQJ�GLNXPSXONDQ�PHUXSDNDQ�GDWD�GDWD�\DQJ�DNDQ�PHQMDGL�EDKDQ�DZDO�GDODP�

SHQHOLWLDQ� LQL�� 3HQJXPSXODQ� GDWD� DZDO� GLODNXNDQ� GHQJDQ� PHODNXNDQ� REVHUYDVL� REMHN�
SHQHOLWLDQ�VHFDUD�ODQJVXQJ��\DNQL�SDGD�JHGXQJ�3HUSXVWDDNDDQ�1DVLRQDO�5HSXEOLN�,QGRQHVLD�
\DQJ� WHUOHWDN�GLGDHUDK� -DNDUWD�3XVDW��3HQJXPSXODQ� GDWD� WHUVHEXW�PHOLSXWL� SHQJJDPEDUDQ�
XODQJ�VLWHSODQ��OD\RXW��GHQDK��VHUWD�WDPSDN�JHGXQJ�SHUSXVWDNDDQ��SHUKLWXQJDQ�IDNWRU�ODQJLW�
\DQJ�GLGDSDWNDQ�GDUL�SHQJXNXUDQ�EHVDU�SHQFDKD\DDQ�GDODP�UXDQJ GDQ� OXDU�UXDQJ GHQJDQ�
PHQJJXQDNDQ� OX[PHWHU� GDQ� SHQJDPELODQ� GRNXPHQWDVL� EHUXSD� IRWR� PDXSXQ� YLGHR� ELOD�
GLSHUOXNDQ� \DQJ� EHUNDLWDQ� SHQFDKD\DDQ� \DQJ� WHUMDGL� GDODP� UXDQJ� PDXSXQ� JHGXQJ�
SHUSXVWDNDDQ�� 3HQJXPSXODQ� GDWD� LQL� DNDQ� PHPXGDKNDQ� GDODP� SURVHV� HYDOXDVL�
SHQFDKD\DDQ�SDGD�JHGXQJ��5HNRPHQGDVL�GHVDLQ�DNDQ�GLVHUWDNDQ�DSDELOD�NRQGLVL�HNVLVWLQJ�
SHQFDKD\DDQ�SDGD�JHGXQJ�SHUSXVWDNDDQ�WLGDN�VHVXDL�VWDQGDU�DWDXSXQ�GLUDVDNDQ�SHQJXQMXQJ�
NXUDQJ�Q\DPDQ�GDODP�PHODNXNDQ�DNWLYLWDV�PHPEDFD��
$ODW�DODW�\DQJ�GLJXQDNDQ�GDODP�SHQJXPSXODQ�GDWD�LQL��GLDQWDUDQ\D��

�� /X[PHWHU��GLJXQDNDQ�XQWXN�PHQJXNXU�LQWHQVLWDV�FDKD\D�GDODP�UXDQJ��
�� .DPHUD��GLJXQDNDQ�XQWXN�PHQGRNXPHQWDVLNDQ�NHDGDDQ�JHGXQJ�SHUSXVWDNDDQ��
�� 0HWHUDQ��GLJXQDNDQ�XQWXN�PHQJXNXU�MDUDN�DSDELOD�GLSHUOXNDQ��
�� $ODW�WXOLV��GLJXQDNDQ�XQWXN�PHQFDWDW�KDVLO�SHQJXNXUDQ��

��� 'LDJUDP�$OLU�3HQHOLWLDQ�
3HQHOLWLDQ� SDGD� VNULSVL� LQL� PHODOXL� EHEHUDSD� WDKDSDQ�� PHOLSXWL�� SHQHQWXDQ� UXPXVDQ�

PDVDODK� GDQ� WXMXDQ� SHQHOLWLDQ�� SHQJXNXUDQ� ODSDQJDQ�� DQDOLVLV�� HYDOXDVL�� SHUEDQGLQJDQ�
DQWDUD� HNVLVWLQJ� GHQJDQ� VLPXODVL�� VHUWD� UHNRPHQGDVL� GHVDLQ�� 7DKDSDQ� SHQHOLWLDQ� GLVXVXQ�
DJDU� SHQHOLWLDQ� \DQJ� GLODNXNDQ� GDSDW� EHUMDODQ� VHFDUD� VLVWHPDWLV�� GDUL� EHEHUDSD� WDKDSDQ�
WDKDSDQ� \DQJ� WHODK� GLVHEXWNDQ� ODOX� GLVXVXQ� VHEXDK� GLDJUDP� DOLU� SHQHOLWLDQ��'LDJUDP� DOLU�
SHQHOLWLDQ�GDSDW�GLOLKDW�SDGD�*DPEDU�������



���

3HQHWDSDQ�UXPXVDQ�
PDVDODK�GDQ�YDULDEHO�

SHQHOLWLDQ

9DULDEHO
�� 9DULDEHO�7HULNDW���

SHQFDKD\DDQ�DODPL�UXDQJ�GDODP�
�� 'HVNULSVL�PRGHO��

EXNDDQ�SHQFDKD\DDQ�DODPL��
SHPED\DQJ�PDWDKDUL��GDQ�LQWHULRU�
UXDQJ�

�� 9DULDEHO�%HEDV���
SHPED\DQJ�PDWDKDUL�

��

'$7$�35,0(5��x 2EVHUYDVL� NRQGLVL� ILVLN� JHGXQJ�
3HUSXVWDNDDQ�1DVLRQDO�,QGRQHVLD�x 3HQJXNXUDQ� LQWHQVLWDV� FDKD\D�
GHQJDQ� OX[PHWHU� SDGD� JHGXQJ�
3HUSXVWDNDDQ�1DVLRQDO�,QGRQHVLD�x 6LPXODVL�GLJLWDO�',$/X[�����

'$7$�6(.81'(5��x 7LQMDXDQ�3XVWDND�
�� 61,� ������������� 7DWD� &DUD�
3HUDQFDQJDQ� 6LVWHP� 3HQFDKD\DDQ�
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