
,661��������������H�,661�������������

�

����

-XUQDO�,QIRWHO�9RO���1R���1RYHPEHU������

,PSOHPHQWDVL�0HWRGH�3URILOH�0DWFKLQJ�8QWXN�(YDOXDVL�
3RWHQVL�$NDGHPLN�3HQMXUXVDQ�6LVZD�0$1���.RWD�.HGLUL�

,QWDQ�1XU�)DULGD
�
��5LQD�)LUOLDQD

��

�
3URJUDP�6WXGL�7HNQLN�,QIRUPDWLND�8QLYHUVLWDV�1XVDQWDUD�3*5,�.HGLUL�
�
3URJUDP�6WXGL�6LVWHP�,QIRUPDVL�8QLYHUVLWDV�1XVDQWDUD�3*5,�.HGLUL�

���
.DPSXV����-O��0RMRURWR�*J���.HGLUL��-DZD�7LPXU��������

(PDLO�NRUHVSRQGHQVL���LQ�QIDULGD#JPDLO�FRP
�

'LNLULP����2NWREHU�������'LUHYLVL����1RYHPEHU�������'LWHULPD����1RYHPEHU������

�

$EVWUDN���3HODNVDQDDQ�SURVHV�SHQMXUXVDQ�VLVZD�PHQJJXQDNDQ�FDUD�PDQXDO�PHQ\HEDENDQ�SHQJRODKDQ�GDWD�EHOXP�

GLODNVDQDNDQ� VHFDUD�PDNVLPDO��+DO� LQL�PHQGRURQJ� SHUOXQ\D�PHQJHPEDQJNDQ� VLVWHP�EHUEDVLV� NRPSXWHU� XQWXN�

PHPXGDKNDQ� SURVHV� SHQMXUXVDQ�� 7XMXDQ� SHQHOLWLDQ� LQL� DGDODK� PHQHUDSNDQ� PHWRGH� SURILOH� PDWFKLQJ� XQWXN�
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.H\ZRUGV���HYDOXDWLRQ�RI�SRWHQWLDO�VWXGHQWV��SURILOH�PDWFKLQJ��SODFHPHQW�RI�VWXGHQWV
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6HVXDL� SHUDWXUDQ� 0HQWHUL� 3HQGLGLNDQ� GDQ�

.HEXGD\DDQ� 5HSXEOLN� ,QGRQHVLD� 1RPRU� ��� WDKXQ�

����� WHQWDQJ� NHUMD� VDPD� SHQ\HOHQJJDUDDQ� GDQ�

SHQJHORODDQ� SHQGLGLNDQ�� PHQ\HEXWNDQ� EDKZD�

SHQGLGLNDQ� DGDODK� XVDKD� VDGDU� GDQ� WHUHQFDQD� XQWXN�

PHZXMXGNDQ�VXDVDQD�EHODMDU�GDQ�SURVHV�SHPEHODMDUDQ�

DJDU� SHVHUWD� GLGLN� VHFDUD� DNWLI� PHQJHPEDQJNDQ�

SRWHQVL� GLULQ\D� XQWXN� PHPLOLNL� NHNXDWDQ� VSLULWXDO�

NHDJDPDDQ�� SHQJHQGDOLDQ� GLUL�� NHSULEDGLDQ��

NHFHUGDVDQ�� DNKODN� PXOLD�� VHUWD� NHWHUDPSLODQ� \DQJ�

GLSHUOXNDQ� GLULQ\D�� PDV\DUDNDW�� EDQJVD�� GDQ� QHJDUD�

>�@��

$GDQ\D�NXULNXOXP������PHPEHULNDQ�NHVHPSDWDQ�

NHSDGD� VLVZD� NKXVXVQ\D� WLQJNDW� 60$�0$� PHPLOLK�

PDWD�SHODMDUDQ� \DQJ�GLPLQDWL�GDQ�VHVXDL�NHPDPSXDQ�

EHODMDUQ\D�� 6HODLQ� LWX� PHPEHULNDQ� SHOXDQJ� GDODP�

PHQJHPEDQJNDQ� SRWHQVL� \DQJ� GLPLOLNL� VLVZD� VHVXDL�

GHQJDQ�NHPDPSXDQ�GDVDU�XPXP��NHFHUGDVDQ���EDNDW��

PLQDW��GDQ�NDUDNWHULVWN�NHSULEDGLDQ�>�@��

3URVHV� SHQMXUXVDQ� VLVZD� GL� 0DGUDVDK� $OL\DK�

1HJHUL� �0$1�� �� .RWD� .HGLUL� PDVLK� PHQJJXQDNDQ�

VLVWHP� PDQXDO�� 3HQJRODKDQ� GDWD� XQWXN� SURVHV�

SHQMXUXVDQ� EHOXP� GLODNVDQDNDQ� VHFDUD� PDNVLPDO�

PDND� SHQXOLV� LQJLQ�PHQJHPEDQJNDQ� VLVWHP� EHUEDVLV�

NRPSXWHU�� %HUGDVDUNDQ� NRQGLVL� WHUVHEXW� PDND�

SHQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHPEXDW� UDQFDQJDQ�

VLVWHP�DJDU�PHPXGDKNDQ�XVHU�PHODNVDQDNDQ�HYDOXDVL�

SRWHQVL� DNDGHPLN� \DLWX� SHQMXUXVDQ� EDJL� VLVZD�

0DGUDVDK�$OL\DK�1HJHUL���.RWD�.HGLUL��

'HQJDQ� GXNXQJDQ� VLVWHP� EHUEDVLV� NRPSXWHU��

GLKDUDSNDQ� FDUD� NHUMD� VLVWHP� \DQJ� VHEHOXPQ\D�

PDQXDO�GDSDW�GLUXEDK�PHQMDGL� OHELK�FHSDW�� WHSDW��GDQ�

HILVLHQ�� 'HQJDQ� SHUNHPEDQJDQ� VDUDQD� WHNQRORJL�
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PRGHUQ� \DQJ� OHELK� EDLN� PDND� DNDQ� WHUFLSWD� VXDWX�

OLQJNXQJDQ� VLVWHP� NHUMD� \DQJ� OHELK� SURGXNWLI� GDODP�

SHQJDPELODQ�NHSXWXVDQ��

3HQHOLWLDQ� LQL� GLODNXNDQ� GL� 0DGUDVDK� $OL\DK�

1HJHUL� �� .RWD� .HGLUL� GHQJDQ�PHQJDPELO� GDWD� FDORQ�

VLVZD� NHODV� ;� DQJNDWDQ� ����������� $GDSXQ�

UHNRPHQGDVL�MXUXVDQ�\DQJ�GLJXQDNDQ�PHOLSXWL�MXUXVDQ�

,3$�� ,36� GDQ� %DKDVD� PHQJJXQDNDQ� GXD� NULWHULD�

SHQLODLDQ� \DQJ� GLVHVXDLNDQ� GHQJDQ� QLODL� JDS�

NRPSHWHQVL� MXUXVDQ� EHUGDVDUNDQ� NDWHJRUL� FRUH� IDFWRU�

GDQ� VHFRQGDU\� IDFWRU�� 6HGDQJNDQ� EDKDVD�

SHPURJUDPDQ� \DQJ� GLJXQDNDQ� DGDODK� MDYD� GDQ�

PHQJJXQDNDQ�GDWDEDVH�P\64/���

%HEHUDSD� SHUPDVDODKDQ� GDUL� SHQHOLWLDQ� WHUGDKXOX�

\DQJ� GLVHOHVDLNDQ� PHQJJXQDNDQ� PHWRGH� SURILOH�

PDWFKLQJ� DQWDUD� ODLQ� WHQWDQJ� SHQJDQJNDWDQ� MDEDWDQ�

NDU\DZDQ� >�@� GDQ� HYDOXDVL� NLQHUMD� NDU\DZDQ� XQWXN�

SURPRVL�MDEDWDQ�>�@��$QDOLVD�WHUKDGDS�DVSHN�NDSDVLWDV�

LQWHOHNWXDO��DVSHN�VLNDS�NHUMD�GDQ�DVSHN�SHULODNX�\DQJ�

GLNDWHJRULNDQ�GDODP�FRUH�IDFWRU�GDQ�VHFRQGDU\�IDFWRU�

PHQJJXQDNDQ�PHWRGH�*$3�$QDO\VLV��GLNRPELQDVLNDQ�

GHQJDQ� PHWRGH� SURILOH� PDWFKLQJ� PDPSX�

PHQJKDVLONDQ�VHEXDK�VLVWHP�HYDOXDVL�NLQHUMD�SHJDZDL�

\DQJ� DNDQ� GLSURPRVLNDQ� >���@�� 6LVWHP� SURPRVL�

MDEDWDQ� LQL� PHUXSDNDQ� UHNRPHQGDVL� SHJDZDL� \DQJ�

FRFRN�PHQGXGXNL�VXDWX�MDEDWDQ�WHUWHQWX�>�@���

6HODQMXWQ\D� SHQHOLWLDQ� \DQJ� PHPEDKDV� WHQWDQJ�

SHQHQWXDQ� MXUXVDQ� SDGD� VHNRODK� PHQHQJDK� DWDV�

GHQJDQ� IRNXV� SHPLOLKDQ� MXUXVDQ� ,3$� PHQJJXQDNDQ�

PHWRGH� 6LPSOH� $GGLWLYH� :HLJKWLQJ� �6$:�� >�@��

3HPLOLKDQ� VHVXDWX� EHQGD� PHQJJXQDNDQ� PHWRGH�

WHUWHQWX� GHQJDQ� PHQJKDVLONDQ� UHNRPHQGDVL� SLOLKDQ�

MXJD�GLWXQMXNNDQ�SDGD�DSOLNDVL�SHPLOLKDQ�VPDUWSKRQH�

PHQJJXQDNDQ�PHWRGH�ZHLJKWHG�SURGXFW�>�@���

3HQHOLWLDQ� VHEHOXPQ\D� WHQWDQJ� SHPLQDWDQ� SHVHUWD�

GLGLN�SHUQDK�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�NULWHULD�

QLODL� UDSRU�� QLODL� XMLDQ� QDVLRQDO�� QLODL� XMLDQ� DNKLU�

VHNRODK��FDWDWDQ�SUHVWDVL�� SLOLKDQ�SHPLQDWDQ�GDQ�KDVLO�

SVLNRWHVW� >�@�� $GDSXQ� SHQHOLWLDQ� LQL� PHQJHYDOXDVL�

SRWHQVL�VLVZD�XQWXN�PHPEHULNDQ�UHNRPHQGDVL�MXUXVDQ�

GHQJDQ� PHPSHUKDWLNDQ� NULWHULD� SHQLODLDQ� DNDGHPLN�

GDQ� QRQ� DNDGHPLN� PHQJJXQDNDQ� PHWRGH� SURILOH�

PDWFKLQJ�� 3HQHOLWLDQ� LQL�PHQJJXQDNDQ� VWDQGDU� VHWLDS�

MXUXVDQ� VHEDJDL� DFXDQ� HYDOXDVL� XQWXN� PHQJHWDKXL�

SRWHQVL�VLVZD���

0HQXUXW� .XVULQL� PHQ\HEXWNDQ� EDKZD� SURILOH�

PDWFKLQJ� PHUXSDNDQ� PHNDQLVPH� SHQJDPELODQ�

NHSXWXVDQ� GHQJDQ� PHQJDVXPVLNDQ� DGDQ\D� EHEHUDSD�

WLQJNDW� YDULDEHO� SUHGLFWRU� LGHDO� \DQJ� KDUXV� GLPLOLNL�

ROHK� SHODPDU�>�@��'DODP�KDO� LQL�DGDODK�VLVZD�SHVHUWD�

SHQMXUXVDQ��$VSHN�DVSHN�SHQLODLDQ�VLVWHP�SHQGXNXQJ�

NHSXWXVDQ� WHUVHEXW� GLUDQFDQJ� VHGHPLNLDQ� UXSD�

VHKLQJJD�SHQJJXQD�\DQJ�GDODP�KDO�LQL�DGDODK�PDQDMHU�

EDJLDQ�VXPEHU�GD\D�PDQXVLD�ELVD�PHQHQWXNDQ�DVSHN�

DVSHN� SHQLODLDQ� VHQGLUL� VHFDUD� GLQDPLV� VHKLQJJD�

VLVWHP� SHQGXNXQJ� NHSXWXVDQ� WHUVHEXW� ELVD� GLSDNDL�

OHELK�OXDV�>�@��

�*DS� NRPSHWHQVL� PHUXSDNDQ� SURVHV� PHQFDUL�

VHOLVLK�DQWDUD�QLODL�DNWXDO�GDUL�VXDWX�SURILO�GHQJDQ�QLODL�

SURILO� \DQJ� GLLQJLQNDQ�� 6HKLQJJD� GDSDW� GLNHWDKXL�

EDKZD� VHPDNLQ� EHVDU� QLODL� VHOLVLK� PDND� NHVHPSDWDQ�

OHELK�EHVDU�XQWXN�DOWHUQDWLI�WHUWHQWX������

,,�� 0(72'2/2*,�3(1(/,7,$1�

$OXU� SHQHOLWLDQ� PHQJXUDLNDQ� ODQJNDK�ODQJNDK�

NHJLDWDQ� GDODP� PHODNVDQDNDQ� SHQHOLWLDQ�� /DQJNDK�

SHQHOLWLDQ� GLODNXNDQ� PXODL� GDUL� SHQJXPSXODQ� GDWD��

DQDOLVD� NHEXWXKDQ� VLVWHP�� SHUDQFDQJDQ� VLVWHP��

LPSOHPHQWDVL�GDQ�XML�FRED��

$GDSXQ� DOXU� GDODP� PHODNVDQDNDQ� SHQHOLWLDQ��

DQWDUD�ODLQ��

$�� 3HQJXPSXODQ�'DWD�

3DGD�WDKDS�LQL�GLODNXNDQ�SURVHV�SHQJXPSXODQ�GDWD�

GHQJDQ� FDUD� PHODNXNDQ� VWXGL� SXVWDND�� ZDZDQFDUD��

REVHUYDVL� GDQ� GRNXPHQWDVL� PHQJHQDL� GDWD� ±� GDWD�

VLVZD�\DQJ�GLSHUOXNDQ��

:DZDQFDUD� GLODNXNDQ� WHUKDGDS� *XUX� %.�

�%LPELQJDQ� .RQVHOLQJ�� VHODNX� JXUX� \DQJ�PHPEDQWX�

GDODP� PHQGDPSLQJL� SURVHV� SHQMXUXVDQ� VLVZD��

2EVHUYDVL� GLODNXNDQ� XQWXN� PHQGXNXQJ� NHJLDWDQ�

ZDZDQFDUD�\DLWX�SDGD�EXODQ�$SULO������GL�0DGUDVDK�

GHQJDQ�PHQJXPSXONDQ�GDWD�VLVZD�PHOLSXWL�GDWD�PLQDW�

VLVZD��GDWD�QLODL�GDQ�FDWDWDQ�SUHVWDVL� VLVZD�VHUWD�GDWD�

PLQDW� RUDQJ� WXD�ZDOL� VLVZD� \DQJ� GLSHUROHK� GDUL� JXUX�

%.��

'RNXPHQWDVL� GDWD� \DQJ� GLSHUROHK� VHODQMXWQ\D�

GLNXPSXONDQ� GDQ� GLRODK� XQWXN� NHPXGLDQ� GLKLWXQJ�

GHQJDQ�PHWRGH�SURILOH�PDWFKLQJ��

%�� $QDOLVD�.HEXWXKDQ�6LVWHP�

7DKDS� LQL�PHOLSXWL� LGHQWLILNDVL�PDVDODK� \DQJ�DGD��

PHQGHILQLVLNDQ� PDVDODK� PHQMDGL� NHEXWXKDQ� VLVWHP�

VHUWD� PHODNXNDQ� SHPDKDPDQ� WHRUL� SURILOH� PDWFKLQJ�

XQWXN� PHODNXNDQ� HYDOXDVL� SRWHQVL� DNDGHPLN� VLVZD��

7DKDSDQ� LQL� DNDQ� PHQJKDVLONDQ� GRNXPHQ� XVHU�

UHTXLUHPHQW� DWDX� GDWD� \DQJ� EHUKXEXQJDQ� GHQJDQ�

NHLQJLQDQ�XVHU�GDODP�SHPEXDWDQ�VLVWHP��'RNXPHQ�LQL�

\DQJ�DNDQ�PHQMDGL�DFXDQ�GDODP�WDKDS�GHVDLQ�VLVWHP�

&�� 3HUDQFDQJDQ�6LVWHP�

7DKDS� SHUDQFDQJDQ� VLVWHP� DNDQ� PHQHUMHPDKNDQ�

V\DUDW� NHEXWXKDQ� GDODP� VHEXDK� SHUDQFDQJDQ�

SHUDQJNDW� OXQDN� VHEHOXP� WDKDS� SHQJNRGHDQ�� 3DGD�

SURVHV� LQL� GLEXDW� SHUDQFDQJDQ� DUVLWHNWXU� SHUDQJNDW�

OXQDN��SHUDQFDQJDQ�SURVHV��VWUXNWXU�GDWD��UHSUHVHQWDVL�

LQWHUIDFH��GDQ�DOJRULWPD�SURVHGXUDO��

'�� ,PSOHPHQWDVL�6LVWHP�

3DGD�WDKDS�LQL�GLODNXNDQ�SHQHUMHPDKDQ�GDUL�SURVHV�

GHVDLQ� NHGDODP� EDKDVD� \DQJ� ELVD� GLNHQDOL� ROHK�

NRPSXWHU�� 'DODP� SURVHV� LQL� GLODNXNDQ� SHPEXDWDQ�

SURJUDP� �SHQJNRGHDQ�� VHVXDL� GHQJDQ� VLVWHP��%DKDVD�

SHPURJUDPDQ� \DQJ� GLJXQDNDQ� GDODP� VLVWHP� LQL�

DGDODK� MDYD�� GDQ� � GDWDEDVH� \DQJ� GLJXQDNDQ� GDODP�

0\64/��
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(�� 3HQJXMLDQ�6LVWHP�

3DGD� WDKDS� LQL� GLODNXNDQ� SHQJXMLDQ� WHUKDGDS�

SURJUDP�\DQJ�WHODK�GLEXDW�GHQJDQ�FDUD�PHODNXNDQ�XML�

FRED�WHUKDGDS�VHPXD�IXQJVL�GDQ�PRGXO�SDGD�VLVWHP��

,,,�� +$6,/�'$1�3(0%$+$6$1�

$�� 7DKDSDQ�3HUKLWXQJDQ�3URILOH�0DWFKLQJ�

D�� .ULWHULD�SHQLODLDQ�
.ULWHULD� SHQLODLDQ� XQWXN� PHQJHYDOXDVL�

SRWHQVL� VLVZD� WHUGLUL�GDUL�QLODL� DNDGHPLN�� \DLWX�

QLODL� UDWD�UDWD� UDSRUW� 6HNRODK� 0HQHQJDK�

3HUWDPD��0DGUDWVDK�7VDQDZL\DK�GDQ�QLODL�XMLDQ�

QDVLRQDO��VHGDQJNDQ�QLODL� QRQ�DNDGHPLN� WHUGLUL�

GDUL�QLODL� WHV� ,4��PLQDW�VLVZD��PLQDW�RUDQJ�WXD��

ZDOL� GDQ� FDWDWDQ� SUHVWDVL� VLVZD�� 3HQMHODVDQ�

NULWHULD�SHQLODLDQ�GLWXQMXNNDQ�SDGD�7DEHO����

7DEHO����7DEHO�.ULWHULD�GDQ�6XE�.ULWHULD�

.ULWHULD�
6XE�

.ULWHULD�

.RGH�

6XE�

.ULWHULD�

.HWHUDQJDQ�

$NDGHPLN�

0DWHPDWLND� $�

1LODL�UDWD�UDWD�UDSRUW�

603��07V�GDQ�1LODL�

8MLDQ�1DVLRQDO��QLODL�

\DQJ�GLPDVXNNDQ��
PHQJJXQDNDQ�UDQJH�

PDNVLPDO�����

,3$� %�

,36� &�

$JDPD� '�

%DKDVD�

,QGRQHVLD�
(�

%DKDVD�

,QJJULV�
)�

1RQ�

$NDGHPLN�

7HV�,4� *�

%HUQLODL���MLND�

KDVLOQ\D�DGDODK�,3$��

EHUQLODL���MLND�,36�GDQ�

��MLND�EDKDVD��

0LQDW�
6LVZD�

+�

-LND�PLQDW�XWDPD�
VLVZD�VDPD�GHQJDQ�

KDVLO�WHV�,4�PDND�QLODL�

���MLND�WLGDN�PDND�

QLODL�����

0LQDW�

2UDQJ�7XD��

:DOL�

,�

-LND�PLQDW�RUDQJ�WXD��

VDPD�GHQJDQ�PLQDW�

XWDPD�VLVZD�PDND�

QLODL����MLND�WLGDN�

PDND�QLODL�����

&DWDWDQ�

3UHVWDVL�
-�

7LGDN�DGD� ����$NWLI�
GDODP�HNVWUDNXULNXOHU�

 ����WLQJNDW�VHNRODK�

 �����NHFDPDWDQ� ����

NDEXSDWHQ�� ������

SURYLQVL�� ����QDVLRQDO�

 �����GDQ�
LQWHUQDVLRQDO� �����

E�� 6WDQGDU�-XUXVDQ�

6WDQGDU�MXUXVDQ�PHUXSDNDQ�SHGRPHQ�XQWXN�

SURILO� LGHDO� \DQJ� GLKDUDSNDQ�� 6HWLDS� MXUXVDQ�
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VLVZD�GHQJDQ�VWDQGDU� MXUXVDQ�� �6WDQGDU� MXUXVDQ�

GLWXQMXNNDQ�SDGD�7DEHO���GDQ�7DEHO����

7DEHO����6WDQGDU�-XUXVDQ�XQWXN�.ULWHULD�$NDGHPLN�
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�
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F�� %RERW�1LODL�*$3�
3HGRPDQ� WDEHO�ERERW�QLODL�*$3�GLJXQDNDQ�

XQWXN� PHPEHULNDQ� ERERW� QLODL� *$3� PDVLQJ�

PDVLQJ�VLVZD��7DEHO���PHQJXUDLNDQ�ERERW�QLODL�

JDS��

7DEHO����7DEHO�%RERW�1LODL�*$3�

1R� 6HOLVLK�
%RERW�

1LODL�
.HWHUDQJDQ�

�� �� ��

7LGDN�DGD�VHOLVLK�

�NRPSHWHQVL�VHVXDL�GHQJDQ�

\DQJ�GLEXWXKNDQ��

�� �� ����
.RPSHWHQVL�LQGLYLGX�

NHOHELKDQ���WLQJNDW�OHYHO�

�� ��� ����
.RPSHWHQVL�LQGLYLGX�

NHNXUDQJDQ���WLQJNDW�OHYHO�

�� �� ��
.RPSHWHQVL�LQGLYLGX�
NHOHELKDQ���WLQJNDW�OHYHO�

�� ��� ��
.RPSHWHQVL�LQGLYLGX�

NHNXUDQJDQ���WLQJNDW�OHYHO�
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.RPSHWHQVL�LQGLYLGX�

NHOHELKDQ���WLQJNDW�OHYHO�
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.RPSHWHQVL�LQGLYLGX�

NHNXUDQJDQ���WLQJNDW�OHYHO�
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.RPSHWHQVL�LQGLYLGX�

NHOHELKDQ���WLQJNDW�OHYHO�

�� ��� ��
.RPSHWHQVL�LQGLYLGX�

NHNXUDQJDQ���WLQJNDW�OHYHO�

�

G�� 3HUKLWXQJDQ� &RUH� )DFWRU� GDQ� 6HFRQGDU\�

)DFWRU�

1LODL� FRUH� IDFWRU� NULWHULD� DNDGHPLN�

GLSHUROHK� GDUL� UDWD�UDWD� QLODL� VXE� NULWHULD� FRUH�

IDFWRU� \DLWX� QLODL� PDWD� SHODMDUDQ� 0DWHPDWLND��

,3$�GDQ�,36��6HGDQJNDQ�QLODL�VHFRQGDU\�IDFWRU�

NULWHULD� DNDGHPLN� GLSHUROHK� GDUL� UDWD�UDWD� QLODL�

VXE� NULWHULD� VHFRQGDU\� IDFWRU� \DLWX� QLODL� PDWD�

SHODMDUDQ� DJDPD�� EDKDVD� ,QGRQHVLD�GDQ� EDKDVD�

,QJJULV�� %HJLWX� SXOD� XQWXN� NULWHULD� QRQ�

DNDGHPLN� EDKZD� QLODL� FRUH� IDFWRU� NULWHULD� QRQ�
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DNDGHPLN� GLSHUROHK� GDUL� UDWD�UDWD� QLODL� VXE�

NULWHULD� FRUH� IDFWRU� \DLWX� WHV� ,4� GDQ� PLQDW�

VLVZD�� VHGDQJNDQ� QLODL� NULWHULD� QRQ� DNDGHPLN�

VHFRQGDU\� IDFWRU� GLSHUROHK� GDUL� UDWD�UDWD� QLODL�

VXE�NULWHULD�VHFRQGDU\�IDFWRU�\DLWX�PLQDW�RUDQJ�

WXD�GDQ�FDWDWDQ�SUHVWDVL�VLVZD��

H�� 3HUKLWXQJDQ�1LODL�7RWDO�
3HUKLWXQJDQ� QLODL� WRWDO� GLODNXNDQ� VHWHODK�

PDVLQJ�PDVLQJ� NULWHULD� SHQLODLDQ� VXGDK� WHULVL��

/DQJNDK� EHULNXWQ\D� DGDODK� PHPDVXNNDQ� QLODL�

[�� GDUL� PDVLQJ�PDVLQJ� NULWHULD� WLDS� MXUXVDQ�

VHVXDL� FRUH� IDFWRU� GDQ� VHFRQGDU\� IDFWRU� XQWXN�

VHODQMXWQ\D� GLMXPODKNDQ� VHKLQJJD� GLSHUROHK�

QLODL� 1�� GDQ� 1�� VHWLDS� MXUXVDQ�� 1LODL� XQWXN�

FRUH� IDFWRU� VHEHVDU� ���� VHGDQJNDQ� QLODL�

VHFRQGDU\�IDFWRU�DGDODK������1LODL�[�GLSHUROHK�

VHVXDL�DWXUDQ�0DGUDVDK��

I�� +DVLO�5HNRPHQGDVL�-XUXVDQ�

/DQJNDK� WHUDNKLU� XQWXN� PHQHQWXNDQ� QLODL�

UDQNLQJ� SDGD� MXUXVDQ� WHUWHQWX� PDND� VHWLDS�

UHNRPHQGDVL� MXUXVDQ� VLVZD� GLSHUROHK� GHQJDQ�

PHQJJXQDNDQ�UXPXV��

5B,3$� �����1�B,3$��������1�B,3$�� ����

5B,36� ������1�B,36���������1�B,36�� ����
5B%+6� �����1�B%+6���������1�B%+6�� ����

0LVDONDQ� WHUGDSDW� FRQWRK� GDWD� VLVZD� VHSHUWL�

GLWXQMXNNDQ�SDGD�7DEHO����

7DEHO����1LODL�.RPSHWHQVL�6LVZD�

1DPD� $� %� &� '� (� )� *� +� ,� -�
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�

7DEHO���PHQXQMXNNDQ��QLODL�NRPSHWHQVL�VLVZD��

6HGDQJNDQ� QLODL� JDS� PDVLQJ�PDVLQJ� VLVZD� WHUGLUL�

GDUL� VHOLVLVK� QLODL� NRPSHWHQVL� VLVZD�GHQJDQ� SURILO�

WLDS� MXUXVDQ�� GLWXQMXNNDQ� SDGD� 7DEHO� �� VDPSDL�

GHQJDQ�7DEHO����

7DEHO����1LODL�*DS�-XUXVDQ�,3$�

1DPD� $� %� &� '� (� )� *� +� ,� -�

&DKD\D�

1�(��
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�

7DEHO����1LODL�*DS�-XUXVDQ�,36�
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�

1LODL�ERERW� WLDS�VLVZD�SDGD�PDVLQJ�PDVLQJ�

MXUXVDQ� GLWXQMXNNDQ� SDGD� 7DEHO� �� VDPSDL�

GHQJDQ�7DEHO�����

7DEHO����7DEHO�1LODL�%RERW�*DS�-XUXVDQ�,3$�
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&DKD\D�
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3HUKLWXQJDQ� QLODL� WRWDO� GDUL� VHOXUXK� FRQWRK�

GDWD� VLVZD� VHODQMXWQ\D� GLKLWXQJ� XQWXN�

PHPSHUROHK� QLODL� UDQNLQJ� WLDS� UHNRPHQGDVL�

MXUXVDQ��GLWXQMXNNDQ�SDGD�7DEHO������

7DEHO�����3HUKLWXQJDQ�1LODL�7RWDO�GDQ�5HNRPHQGDVL�-XUXVDQ�
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$OXU� SHQMXUXVDQ� PHQXQMXNNDQ� WDKDSDQ� VLVZD�

GDODP�PHODNXNDQ�SURVHV� HYDOXDVL� SRWHQVL� VLVZD��$OXU�

SHQMXUXVDQ�GLWXQMXNNDQ�*DPEDU����

�

�

�

�

�

�

*DPEDU����$OXU�3HQMXUXVDQ�6LVZD�

6LVZD� PXODL� PHQJLVL� IRUPXOLU� SHQMXUXVDQ��

NHPXGLDQ� PHQ\HUDKNDQ� NHSDGD� SHWXJDV� VHODQMXWQ\D�

WHUGDSDW� MDGZDO� WHV� XQWXN� VLVZD� VHEDJDL� SHVHUWD�

SHQMXUXVDQ��+DVLO�WHV�GLRODK�GDQ�GLPDVXNNDQ�NH�GDODP�

DSOLNDVL� ROHK� RSHUDWRU�� \DLWX� JXUX� %LPELQJDQ�

.RQVHOLQJ�� 6HVXDL� GHQJDQ� PHWRGH� SURILOH� PDWFKLQJ�

GDODP� DSOLNDVL� PDND� KDVLO� SHUKLWXQJDQ� PHQXQMXNNDQ�

UHNRPHQGDVL�MXUXVDQ�VLVZD��
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&�� 8VH�&DVH�'LDJUDP�

8VH� FDVH� GLDJUDP� PHQGHVNULSVLNDQ� VLVWHP� \DQJ�

VHGDQJ�EHUMDODQ��8VH�FDVH�GLDJUDP�GLWXQMXNNDQ�GHQJDQ�

VLPERO�DFWRU��XVH�FDVH�GDQ�DVRVLDVL��$NWRU�PHUXSDNDQ�

RSHUDWRU� \DQJ� PHQMDODQNDQ� VLVWHP�� GDODP� SHQHOLWLDQ�

LQL� \DLWX� JXUX� ELPELQJDQ� NRQVHOLQJ�� 8VH� FDVH�

GLJDPEDUNDQ� GHQJDQ� VLPERO� HOLSV� PHQXQMXNNDQ�

DNWLILWDV�VLVWHP�\DQJ�GLVHGLDNDQ�XQWXN� GLODNXNDQ�ROHK�

DNWRU�� 3DGD�*DPEDU� �� GLWXQMXNNDQ� XVH� FDVH� GLDJUDP�

XQWXN� PHQGHVNULSVLNDQ� VLVWHP� UHNRPHQGDVL� MXUXVDQ�

VLVZD��

�

*DPEDU����8VH�&DVH�'LDJUDP�$SOLNDVL�5HNRPHQGDVL�-XUXVDQ�

'�� $FWLYLW\�'LDJUDP��

$FWLYLW\� GLDJUDP� PHQJJDPEDUNDQ� DOXU� NHJLDWDQ�

SDGD� XVH� FDVH�� 3DGD� *DPEDU� �� GLWXQMXNNDQ� DFWLYLW\�

GLDJUDP� SDGD� SURVHV� LQSXW� NRPSHWHQVL� VLVZD�� 3URVHV�

GLPXODL� GHQJDQ� PHPDVXNNDQ� QRPRU� SHQGDIWDUDQ�

NHPXGLDQ� FHN� NHVHVXDLDQ� QRPRU� SHQGDIWDUDQ� \DQJ�

WHODK� GLVLPSDQ�� MLND� DGD� PDND� DSOLNDVL� GDSDW�

PHQDPSLONDQ�QDPD�GDQ� MHQLV�NHODPLQ�VLVZD�GDQ� MLND�

WLGDN�PDND�NHPEDOL�PHPDVXNNDQ�QRPRU�SHQGDIWDUDQ��

/DQJNDK�VHODQMXWQ\D�PHPDVXNNDQ�QLODL�DNDGHPLN�GDQ�

QRQ�DNDGHPLN�VLVZD��NHPXGLDQ�DSOLNDVL�PHQDPSLONDQ�

VWDQGDU� NRPSHWHQVL� MXUXVDQ� \DQJ� WHODK� WHUVLPSDQ��

1LODL� NRPSHWHQVL� VLVZD� GDQ� QLODL� VWDQGDU� MXUXVDQ�

GLKLWXQJ�XQWXN�PHQJKDVLONDQ�QLODL�JDS�NRPSHWHQVL��

�

*DPEDU����$FWLYLW\�GLDJUDP�,QSXW�.RPSHWHQVL�6LVZD�

$FWLYLW\� GLDJUDP� XQWXN� PHQJKLWXQJ� QLODL� FRUH�

IDFWRU�GDQ�VHFRQGDU\�IDFWRU�GLWXQMXNNDQ�SDGD�*DPEDU�

��EHULNXW��
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*DPEDU����$FWLYLW\�GLDJUDP�+LWXQJ�)DNWRU�

(�� 8VHU�,QWHUIDFH�

8VHU� ,QWHUIDFH� PHQXQMXNNDQ� WDPSLODQ� DSOLNDVL�

\DQJ�GLVHGLNDQ�XQWXN�XVHU��8VHU�LQWHUIDFH� WHUGLUL�GDUL�

PHQX�XWDPD��PHQX�XQWXN�LQSXW�GDWD��PHQX�SURVHV�GDQ�

PHQX� XQWXN� PHPEHULNDQ� LQIRUPDVL� UHNRPHQGDVL�

MXUXVDQ�VLVZD��

D�� 0HQX�8WDPD�
0HQX� 8WDPD� EHULVL� PRGXO�PRGXO� \DLWX�

GDWD�� SHUKLWXQJDQ� GDQ� ODSRUDQ��0DVLQJ�PDVLQJ�

PRGXO�PHPLOLNL� WDPSLODQ�VHVXDL� WXMXDQ�PRGXO��

3DGD� *DPEDU� �� GLWDPSLONDQ� PHQX� XWDPD�

DSOLNDVL�UHNRPHQGDVL�MXUXVDQ��

�

*DPEDU����0HQX�8WDPD�$SOLNDVL�

E�� )RUP�3URILO�-XUXVDQ�

)RUP� SURILO� MXUXVDQ� GLJXQDNDQ� XQWXN�

PHPDVXNNDQ�VWDQGDU�NULWHULD�SHQLODLDQ�PDVLQJ�

PDVLQJ� MXUXVDQ�� 3DGD� *DPEDU� �� GLWXQMXNNDQ�

WDPSLODQ� SURILO� MXUXVDQ� \DQJ�GDSDW�GLLVL� VHVXDL�

DWXUDQ� VWDQGDU� MXUXVDQ� \DQJ� GLJXQDNDQ� GDODP�

PHQJKLWXQJ� HYDOXDVL� SRWHQVL� VLVZD�� 6WDQGDU�

MXUXVDQ�PHPLOLNL�QLODL�GDUL�SHQJJDEXQJDQ�NRGH�

MXUXVDQ�GHQJDQ�QLODL�NULWHULD�VHUWD�VXE�NULWHULD��
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*DPEDU����)RUP�3URILO�-XUXVDQ�

F�� )RUP�.RPSHWHQVL�6LVZD�

�
*DPEDU����)RUP�.RPSHWHQVL�6LVZD�

)RUP� NRPSHWHQVL� VLVZD� GLJXQDNDQ� XQWXN�

PHPDVXNNDQ�QLODL�VLVZD�WLDS�NULWHULD�SHQLODLDQ��

6HODQMXWQ\D� PHQFDUL� VHOLVLK� DWDX� JDS� DQWDUD�

QLODL� VLVZD� GHQJDQ� VWDQGDU� WLDS� MXUXVDQ�� )RUP�

NRPSHWHQVL�VLVZD�GLWXQMXNNDQ�SDGD�*DPEDU����

G�� )RUP�+DVLO�(YDOXDVL�

+DVLO� HYDOXDVL� SRWHQVL� VLVZD� XQWXN�

UHNRPHQGDVL� MXUXVDQ� WDPSDN� SDGD� *DPEDU� ���

+DVLO� HYDOXDVL� PHQXQMXNNDQ� UHNRPHQGDVL�

MXUXVDQ� EDJL� VLVZD� VHVXDL� SHUKLWXQJDQ� PHWRGH�

SURILOH�PDWFKLQJ���

�
*DPEDU����)RUP�+DVLO�(YDOXDVL�6LVZD�

��3HQJXMLDQ� VLVWHP� GLODNXNDQ� VHFDUD� IXQJVLRQDO�

GHQJDQ�PHQJXML�IXQJVL�IXQJVL�\DQJ�DGD�SDGD�DSOLNDVL��

$SOLNDVL� GLMDODQNDQ� VHFDUD� VWDQGDORQH� GHQJDQ�

PHQMDODQNDQ� PHQX� XWDPD�� 6HODQMXWQ\D� PDVXN�

PHQJJXQDNDQ� KDN� DNVHV� GDQ� PHQMDODQNDQ� DSOLNDVL�

XQWXN� PHQJHWDKXL� DSDNDK� IXQJVL�IXQJVL� VXGDK� GDSDW�

EHUMDODQ�� � 3HQJXMLDQ� LQL� GLODNXNDQ� SDGD� WDKDSDQ�

SHUKLWXQJDQ� PHWRGH� SURILOH� PDWFKLQJ� DSOLNDVL�

UHNRPHQGDVL� MXUXVDQ� \DLWX� PHQX� SHUKLWXQJDQ� \DQJ�

WHUGLUL�GDUL�IRUP�NRPSHWHQVL�VLVZD��IRUP�3HPERERWDQ�

QLODL�*$3���IRUP�SHUKLWXQJDQ�IDFWRU��IRUP�SHUKLWXQJDQ�

QLODL� WRWDO� GDQ� IRUP� HYDOXDVL� KDVLO� VHEDJDLPDQD�

GLWXQMXNNDQ�7DEHO�����

7DEHO�����3HQJXMLDQ�6LVWHP�0HQX�3HUKLWXQJDQ�

1R� 1DPD�3HQJXMLDQ� 6NHQDULR�\DQJ�'LKDUDSNDQ� +DVLO�3HQJXMLDQ� .HWHUDQJDQ�

�� )RUP�.RPSHWHQVL�6LVZD�

0HQDPEDK�GDWD�NRPSHWHQVL�VLVZD�
WHUGLUL�GDUL�QLODL�DNDGHPLN�GDQ�QRQ�

DNDGHPLN��PHUXEDK�GDQ�PHQJKDSXV��
6HUWD�PHQJKLWXQJ�QLODL�*$3�VHVXDL�

VWDQGDU�MXUXVDQ��

6LVWHP�GDSDW�PHQ\LPSDQ�GDWD�

NRPSHWHQVL�VLVZD�\DQJ�

GLWDPEDKNDQ��PHUXEDK�GDWD�GDQ�

PHQJKDSXV�GDWD�\DQJ�

GLLQJLQNDQ�VHUWD�GDSDW�

PHQJKLWXQJ�QLODL�*$3��

'LWHULPD�

�� )RUP�3HPERERWDQ�1LODL�*$3�
0HPEHULNDQ�ERERW�QLODL�*$3�\DQJ�WHODK�

GLKLWXQJ��

6LVWHP�GDSDW�PHQDPSLONDQ�

ERERW�QLODL�*$3�PDVLQJ�

PDVLQJ�VLVZD�VHVXDL�VWDQGDU�

WLDS�MXUXVDQ�

'LWHULPD�

��
)RUP�3HUKLWXQJDQ�&RUH�)DFWRU�

GDQ�6HFRQGDU\�)DFWRU�

0HQJKLWXQJ�1LODL�&RUH�)DFWRU�GDQ�

6HFRQGDU\�)DFWRU�VHVXDL�NULWHULD�SDGD�

VHWLDS�VLVZD�GDQ�VWDQGDU�MXUXVDQ�

0HQDPSLONDQ�1LODL�&RUH�

)DFWRU�GDQ�6HFRQGDU\�)DFWRU�

VHVXDL�NULWHULD�SDGD�VHWLDS�VLVZD�

GDQ�VWDQGDU�MXUXVDQ�

'LWHULPD�

�� )RUP�3HUKLWXQJDQ�1LODL�7RWDO�
0HQJKLWXQJ�QLODL�WRWDO�VHWLDS�NULWHULD�

PDVLQJ�PDVLQJ��VWDQGDU�MXUXVDQ�

0HQDPSLOND�QLODL�WRWDO�VHWLDS�

NULWHULD�PDVLQJ�PDVLQJ��VWDQGDU�

MXUXVDQ�

'LWHULPD�

�� )RUP�(YDOXDVL�+DVLO�

0HQFDUL�QLODL�WHUWLQJJL�VHEDJDL�

UHNRPHQGDVL�MXUXVDQ�GDQ�DFXDQ��

PHUDQNLQJ�UHNRPHQGDVL�MXUXVDQ�VHVXDL�

QLODL�WRWDO�VHEHOXPQ\D�

0HQDPSLONDQ�UHNRPHQGDVL�
MXUXVDQ��

'LWHULPD�

�� /DSRUDQ�5HNRPHQGDVL�MXUXVDQ�
0HQDPSLONDQ�QDPD�VLVZD�EHVHUWD�

UHNRPHQGDVL�MXUXVDQ��

6LVWHP�GDSDW�PHQDPSLONDQ�

ODSRUDQ�KDVLO�HYDOXDVL�VLVZD�
'LWHULPD�
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$�� .HVLPSXODQ�

(YDOXDVL� VLVZD� PHQJJXQDNDQ� PHWRGH� SURILOH�

PDWFKLQJ�GHQJDQ�NULWHULD�DNDGHPLN�GDQ�QRQ�DNDGHPLN�

GDSDW� PHQJKDVLONDQ� UHNRPHQGDVL� MXUXVDQ� GHQJDQ�

PHQJKLWXQJ� QLODL� JDS� NRPSHWHQVL� VLVZD� GDQ� VWDQGDU�

MXUXVDQ� VHVXDL� ERERW� NULWHULD� PDVLQJ�PDVLQJ� MXUXVDQ�

VHUWD� PHPSHUKDWLNDQ� FRUH� IDFWRU� GDQ� VHFRQGDU\�

IDFWRU�� � 1LODL� WRWDO� WHUWLQJJL� GDUL� KDVLO� SHQMXPODKDQ�

NULWHULD�DNDGHPLN�GDQ�QRQ�DNDGHPLN�PHQMDGL� MXUXVDQ�

\DQJ� GLUHNRPHQGDVLNDQ�� 'HQJDQ� DGDQ\D� DSOLNDVL�

UHNRPHQGDVL� MXUXVDQ� GDSDW� PHPEDQWX� SLKDN�

0DGUDVDK�GDODP�PHQJHYDOXDVL�SRWHQVL�VLVZD���

%�� 6DUDQ�

3HQJHPEDQJDQ� OHELK� ODQMXW� GDSDW� GLODNXNDQ�

GHQJDQ� PHQDPEDKNDQ� NULWHULD� SHQLODLDQ� PDXSXQ�

SLOLKDQ� UHNRPHQGDVL� MXUXVDQ� VHVXDL� LGHQWLWDV� VHNRODK�

VHUWD� GDSDW� PHQJJXQDNDQ� PHWRGH� ODLQ� VHEDJDL�

SHUEDQGLQJDQ�� $SOLNDVL� LQL� GDSDW� GLNHPEDQJNDQ�

GHQJDQ�VLVWHP�EHUEDVLV�ZHE�DWDXSXQ�PRELOH���

8&$3$1�7(5,0$�.$6,+�

3HODNVDQDDQ� SHQHOLWLDQ� LQL� WLGDN� WHUOHSDV� GDUL�

EDQWXDQ� EHUEDJDL� SLKDN�� 8FDSDQ� WHULPD� NDVLK�

GLVDPSDLNDQ�NHSDGD��

��� .HPHQWHULDQ� 5LVHW� 7HNQRORJL� GDQ� 3HQGLGLNDQ�

7LQJJL�5HSXEOLN�,QGRQHVLD��

��� 8QLYHUVLWDV�1XVDQWDUD�3*5,�.HGLUL��

��� 0DGUDVDK�$OL\DK�1HJHUL���.RWD�.HGLUL��

'$)7$5�3867$.$�

>�@� 3HUDWXUDQ� 0HQWHUL� 3HQGLGLNDQ� GDQ� .HEXGD\DDQ�

5HSXEOLN� ,QGRQHVLD� 1RPRU� ��� 7DKXQ� ����� 7HQWDQJ�

.HUMD� 6DPD� 3HQ\HOHQJJDUPQ� GDQ� 3HQJHORODDQ�

3HQGLGLNDQ� ROHK� /HPEDJD� 3HQGLGLNDQ� $VLQJ� GHQJDQ�

/HPEDJD�3HQGLGLNDQ�GL�,QGRQHVLD��

>�@� 3HGRPDQ� 3HPLQDWDQ� 3HVHUWD� 'LGLN�� .HPHQWHULDQ�

3HQGLGLNDQ� GDQ� .HEXGD\DDQ�� %DGDQ� 3HQJHPEDQJDQ�

6XPEHU� 'D\D� 0DQXVLD� 3HQGLGLNDQ� GDQ� .HEXGD\DDQ�

GDQ� 3HQMDPLQDQ� 0XWX� 3HQGLGLNDQ� 3XVDW�

3HQJHPEDQJDQ�3URIHVL�3HQGLGLN��������

>�@� $GKDU�� 'HQ\�� ³6LVWHP� 3HQGXNXQJ� .HSXWXVDQ�

3HQJDQJNDWDQ�-DEDWDQ�.DU\DZDQ�SDGD�37�$\Q�GHQJDQ�

0HWRGH� 3URILOH�0DWFKLQJ´�� -XUQDO� -DWLVL�� 9RO���� 1R����

3DOHPEDQJ�� 670,.� *OREDO� ,QIRUPDWLND� 0'3�� ������

KDO���������

>�@� +LGD\DW�� $ULI� /XNPDQ�� 7LWR� 3LQDQGLWD�� ³6LVWHP�

3HQGXNXQJ� .HSXWXVDQ� (YDOXDVL� .LQHUMD� .DU\DZDQ�

8QWXN� 3URPRVL� -DEDWDQ� 6WUXNWXUDO� 3DGD� %LPELQJDQ�

%HODMDU� 6FLHQFHPDVWHU� 0HQJJXQDNDQ� 0HWRGH� *DS�

.RPSHWHQVL� �3URILOH� 0DWFKLQJ�´�� -XUQDO�

7HFKQRVFLHQWLD�� 9RO���� 1R���� <RJ\DNDUWD�� %DGDQ�
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3HQHQWXDQ�-XUXVDQ�3DGD�6HNRODK�0HQHQJDK�$WDV�60$�

6HWLD� %XGL� $EDGL� 3HUEDXQJDQ� GHQJDQ� 0HQJJXQDNDQ�

0HWRGH� 6LPSOH� $GGLWLYH� :HLJKWLQJ� �6$:�´�� -XUQDO�
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>�@� 6RSLDQWL�� /LOLV�� 1XUGLQ� %DKWLDU�� ³6WXGHQW� 0DMRU�
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0DWFKLQJ� 0HWKRG� ZLWK� 606� *DWHZD\�
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