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���� 3HQJHPEDQJDQ�2GRR

3HQJHPEDQJDQ� VLVWHP� RGRR� GLPXODL� GDUL� SURVHV� DFWLYLW\� GLDJUDP��

PHODNXNDQ�LQVWDODVL�SDGD�RGRR��PHODNXNDQ�LQVWDODVL�GDQ�NRQILJXUDVL�SDGD�PRGXO�

PRGXO� RGRR�� PHPEXDW� PRGXO� MQH� GDQ�PRGXO� GHSUHVLDVL� SDGD� RGRR�� PHODNXNDQ�

NRQILJXUDVL�SDGD�PRGXO�\DQJ�GLEXDW�GDQ�SURVHV�KRVWLQJ�

6HEHOXP�PHODNXNDQ�LQVWDODVL�SDGD�RGRR�KDUXV�WHUOHELK�GDKXOX�PHODNXNDQ�

LQVWDODVL� SDGD�RGRR� VRXUFH��S\WKRQ�� QRGHMV�GDQ�S\FKDUP��3HQJHPEDQJDQ� V\VWHP�

RGRR� PHQJJXQDNDQ� EDKDVD� SHPURJUDPDQ� S\WKRQ� ������ 3RVWJUH64/�PHUXSDNDQ�

GDWDEDVH�WHPSDW�SHQ\LPSDQDQ�GDWD�\DQJ�GLJXQDNDQ�RGRR��2GRR�PHQJJXQDNDQ�OHVV�

VHEDJDL� FRGH� VW\OH� VKHHW�� 3\FKDUP� DGDODK� VHEXDK� ,'(� \DQJ� GLJXQDNDQ� XQWXN�

SHQJHPEDQJDQ�EDKDVD�SHPURJUDPDQ�S\WKRQ�

���� ,QVWDODVL�GDQ�.RQILJXUDVL�0RGXO�2GRR

0RGXO�PRGXO� GL� GDODP� RGRR� \DQJ� GLLQVWDOO� DGDODK� PRGXO� LQYHQWRU\��

SXUFKDVH�� VDOHV�� LQYRLFLQJ�DFFRXQWLQJ�� GLVFXVV GDQ FRQWDFW�� 6HWHODK� PHODNXNDQ�

LQVWDODVL�SDGD�PRGXO�RGRR��VHODQMXWQ\D�PHODNXNDQ�NRQILJXUDVL�SDGD�PDVLQJ�PDVLQJ�

PRGXO�� .RQILJXUDVL� \DQJ� GLODNXNDQ� SDGD� PRGXO�PRGXO� RGRR� GLODNXNDQ� VHVXDL�

GHQJDQ�NHEXWXKDQ�SHQJJXQD�

7HUGDSDW�EHEHUDSD�KDO�\DQJ�GLNRQILJXUDVL�SDGD�PRGXO�LQHYQWRU\�\DLWX�XQLW�

RI�PHDVXUH��NRQILJXUDVL�SDGD�DWULEXW�GDQ�YDULDQ��NRQILJXUDVL�SDGD� ORWV�DQG�VHULDO�

QXPEHUV��NRQILJXUDVL�SDGD�H[SLUDWLRQ�GDWH��GDQ�NRQILJXUDVL�SDGD�SURGXN�NDWHJRUL�

D� 0HQHQWXNDQ�VDWXDQ�MXDO��8QLW�RI�0HDVXUH�

8QWXN�PHQHQWXNDQ�VDWXDQ�MXDO�SDGD�EXDK�EXDKDQ�GLODNXNDQ�NRQILJXUDVL�

SDGD�8QLW� RI�0HDVXUH� �8R0���8QLW� RI�0HDVXUH� GLJXQDNDQ�XQWXN�PHODNXNDQ�

VHPXD�SHQJRSHUDVLRQ�VWRN�WHUKDGDS�SURGXN�WHUVHEXW�VHGDQJNDQ�3XUFKDVH�XQLW�RI�

PHDVXUH� GLJXQDNDQ� XQWXN�PHQHQWXNDQ� XQLW� SHPEHOLDQ� GDODP� VXDWX� SXUFKDVH�

RUGHU��6DWXDQ�MXDO�EXDK�\DQJ�GLJXQDNDQ�GDODP�DSOLNDVL�LQL�DGDODK�NLORJUDP�
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E� $WULEXW�GDQ�9DULDQ

9DULDQ�SURGXN�GLJXQDNDQ�XQWXN�PHQDZDUNDQ�YDULDVL�SURGXN�\DQJ�VDPD�

NHSDGD� SHODQJJDQ� GL� KDODPDQ� SURGXN�� 0LVDOQ\D�� SHODQJJDQ� PHPLOLK YDULDQ

EXDK�GHQJDQ�JUDGH�DWDX�WLQJNDWDQ�EXDK�\DQJ�EHUEHGD�

F� /RWV�	�6HULDO�1XPEHUV

6HODQMXWQ\D� DGDODK� NRQILJXUDVL� XQWXN� ORWV� 	� VHULDO� QXPEHU�� %HUJXQD�

XQWXN�SURGXN�\DQJ�GLWHULPD�GDODP�MXPODK�EHVDU�GDQ�EDQ\DN� QRPRU�\DQJ�GDSDW�

PHPEDQWX� GDODP� SHODSRUDQ�� NRQWURO� NXDOLWDV�� DWDX� LQIR� ODLQQ\D�� 0HPEDQWX�

PHQJLGHQWLILNDVL� VHMXPODK� EDJLDQ� PLVDOQ\D� SHUEHGDDQ� NXDOLWDV� DWDX� WDQJJDO�

PDVXN�EXDK��

G� ([SLUDWLRQ�'DWH

([SLUDWLRQ� GDWH� DGDODK� VHEXDK� ILWXU� XQWXN� PHQGLILQLVLNDQ� XPXU� GDUL�

VXDWX� SURGXN�� 'DODP� ILWXU� WHUVHEXW� DGD� �� GDWD� \DQJ� GLSHUOXNDQ� \DLWX� ZDNWX�

SHQJJXQDDQ�GDUL�VHEXDK�SURGXN��XPXU�GDUL�SURGXN��SHQJKDSXVDQ�SURGXN�GDQ�

SHPEHULWDKXDQ�SURGXN�NHWLND�VDPSDL�DNKLU�GDUL�XPXU�VXDWX�SURGXN��3URGXN�/RW�

GDQ�VHULDO�QXPEHU�VDOLQJ�EHUKXEXQJDQ�GHQJDQ�SURGXN�H[SLUDWLRQ�GDWH�

H� .RQILJXUDVL�SURGXN�NDWHJRUL

3URGXN�NDWHJRUL�PHUXSDNDQ EDJLDQ�GDUL WHPSDW�LQIRUPDVL VHWLDS�SURGXN��

WLQJNDWDQ� GDUL� SHQJDPELODQ� LQIRUPDVL� GDWD� GDUL� SURGXN� \DLWX� \DQJ� SHUWDPD�

DGDODK�LQIRUPDVL�GDUL�SURGXN�WHUVHEXW��NHWLND�LQIRUPDVL�GDUL�SURGXN�WLGDN�DGD�

�VHSHUWL�LQIRUPDVL�UXWH�SHQHULPDDQ�SURGXN�DWDX�SHQJLULPDQ�VXDWX�SURGXN��PDND�

SHQFDULDQ�LQIRUPDVL�WHUVHEXW�GLDOLKNDQ�SDGD�NDWHJRUL�SURGXN��'DQ�WXMXDQ�XWDPD�

GDUL�SHPEXDWDQ�NHWDJRUL� LQL�DGDODK�XQWXN�PHPLODK�GDUL�DNXQ�VHWLDS� WUDQVDNVL�

SHQMXDODQ� PDXSXQ� SHPEHOLDQ�� SHQHULPDDQ� GDQ� SHQJLULPDQ� VHUWD� MXUQDO� GDUL�

SURGXN�WHUVHEXW�

6HODQMXWQ\D�DGDODK�NRQILJXUDVL�SDGD�PRGXO�VDOH��3DGD�PRGXO�VDOH WHUGDSDW�

EHEHUDSD� KDO� \DQJ� GLNRQILJXUDVL� \DLWX� PXOWLSOH� VDOHV� SULFHV� SHU� SURGXFW�� GDQ�

NRQILJXUDVL�SDGD�GHOLYHU\�PHWKRG�
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D� 0XOWLSOH�6DOHV�3ULFHV�SHU�3URGXFW

2GRR�PHPLOLNL�ILWXU�SULFHOLVW�\DQJ�GLJXQDNDQ XQWXN�PHQGXNXQJ�VWUDWHJL�

SHQHWDSDQ�KDUJD�\DQJ�GLVHVXDLNDQ�GHQJDQ�ELVQLV�\DQJ�DNDQ�GLEXDW��'DIWDU�KDUJD�

DGDODK�GDIWDU�KDUJD�DWDX�DWXUDQ�KDUJD�\DQJ�2GRR�EXDW XQWXN�PHQHQWXNDQ�KDUJD�

\DQJ� GLVDUDQNDQ�� 6HODLQ� LWX�� GDSDW� PHQJDWXU� EHEHUDSD� NULWHULD XQWXN�

PHQJJXQDNDQ� KDUJD� WHUWHQWX VHSHUWL SHULRGH�� PHQLW�� NXDQWLWDV� \DQJ� WHUMXDO�

�PHPHQXKL� NXDQWLWDV� SHVDQDQ� PLQLPXP� GDQ� ODLQ�ODLQ�� .DUHQD� SULFHOLVWV�

PHQ\DUDQNDQ�KDUJD��PDND GDSDW�GLWLPSD�ROHK�SHQJJXQD�\DQJ�PHQ\HOHVDLNDQ�

SHVDQDQ�SHQMXDODQ�

E� 'HOLYHU\�0HWKRG

'HOLYHU\� PHWKRG� EHUIXQJVL� XQWXN PHWRGH� SHQJLULPDQ� EDUDQJ� SDGD�

SHODQJJDQ�� 3DGD� RGRR� FRPPXQLW\�PHWRGH� SHQJLULPDQ� GHIDXOW�PHQJJXQDNDQ�

IL[HG�FRVW�GDQ�EDVH�RQ�UXOH�

6HODQMXWQ\D�QWXN�PHQJJXQDNDQ�ILWXU�DNXQWDQVL�SDGD�PRGXOH�LQYRLFLQJ��SDGD�

SHQJDWXUDQ�XPXP�DNWLINDQ�GHYHORSHU�PRGH�DWDX�OLKDW�SDGD�*DPEDU������

*DPEDU����� $FWLYDWH�WKH�GHYHORSHU�PRGH
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.HPXGLDQ� NOLN� XVHU�FRPSDQ\� ODOX� SLOLK� XVHU�� 3LOLK� SHQJJXQD� \DQJ� LQJLQ�

GLDNWLINDQ� ILWXU� DNXQWDVLQ\D�� NOLN� SHQJJXQD� WHUVHEXW� NHPXGLDQ� NOLN� HGLW�� 6FUROO�

GRZQ�SDGD�IRUP�XVHU�NHPXGLDQ�FHQWDQJ�6KRZ�)XOO�$FFRXQWLQJ�)HDWXUHV��*DPEDU�

���� PHQXMXNDQ�SDGD�DNWLIDVL�ILWXU�DNXQWDQVL�

*DPEDU����� 6KRZ�IXOO�DFFRXQWLQJ�IHDWXUH

&KDUW�RI�DFFRXW�SDGD�PRGXOH�DFFRXQWLQJ�LQYRLFLQJ�PHUXSDNDQ�QDPD�DWDX�

NRGH�\DQJ�GLEHULNDQ�NH�DNXQ�\DQJ�PHQXQMXNNDQ�WXMXDQ�DNXQ� .RQILJXUDVL�WLSH�WLSH�

DNXQ� SDGD� EXDK� EHUIXQJVL� XQWXN�PHQFDWDW� ELD\D� SHQJHOXDUDQ�� ELDVD� SHPDVXNDQ�

EXDK \DQJ�WHUNLULP�GDQ�GLWHULPD SDGD�VXDWX�SURGXN�EXDK�

'DODP� SHQJDWXUDQ� XPXP�� DGD� EHEHUDSD� KDO� \DQJ� GLNRQILJXUDVL� \DLWX�

PHUXEDK�SUHVLVL�GHFLPDO�SDGD�RGRR��PHUXEDK�WRWDO�GHFLPDO�NHXDQJDQ��NRQILJXUDVL�

ZNKWPOWRSGI��GDQ�NRQILJXUDVL�SDGD�H[WHUQDO�HPDLO�VHUYHUV�

D� 0HUXEDK�SUHVLVL�GHFLPDO�SDGD�RGRR

0HUXEDK SUHLVL GHVLPDO SDGD� RGRR EHUWXMXDQ XQWXN PHQJKLODQJNDQ�

DQJND� QRO� \DQJ� EHUOHELK� SDGD� SHQMXDODQ SURGXN�� SHPEHOLDQ� SURGXN�� KDUJD�

SURGXN��GLVNRQ��EHUDW�VWRN�GDQ�VDWXDQ�XQLW�

E� ([WHUQDO�HPDLO�VHUYHUV

%DJL� SHUXVDKDQ�� NRPXQLNDVL� DGDODK� EDJLDQ� WHUSHQWLQJ� XQWXN� PHQMDGL�

VDUDQD� SXEOLNDVL� GDQ� PHPXGDKNDQ� PHPEHULNDQ� LQIRUPDVL� NH� UHNDQ� ELVQLV��

NDU\ZDQ��GDQ�VXSOLHU�DWDXSXQ�SHODQJJDQ�
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���� 0RGXO�%XVLQHVV�6FDOH
0RGXO�LQL�GLEXDW�XQWXN�PHPXGDKNDQ�PHQ\DULQJ SHUVRQDO�DWDX SHUXVDKDDQ�

EHUGDVDUNDQ VNDOD�ELVQLV�SDGD�PRGXOH�FRQWDFW�RGRR� 3DGD�*DPEDU����� PHUXSDNDQ�

WDPSLODQ SHQ\DULQJDQ EXVLQHVV�VFDOH�SDGD�FRQWDFW�

*DPEDU����� %XVLQHVV�6FDOH

.RQWDN� \DQJ� DGD� SDGD� RGRR�PHPLOLNL� GXD� MHQLV� WLSH� \DLWX� SHUVRQDO� GDQ�

SHUXVDKDDQ�� %XVLQHVV� VFDOH�PHQ\HVXDLNDQ� MHQLV� VNDOD� WHUKDGDS� WLSH� GDUL� NRQWDN��

.RQWDN�\DQJ�PHUXSDNDQ�WLSH�SHUVRQDO�GDSDW�PHPLOLK�MHQLV�VNDOD�SHUVRQDO�GDQ�UHWDLO�

NHFLO�VHGDQJNDQ�XQWXN�SHUXVDKDDQ�KDQ\D�GDSDW�PHPLOLK�UHWDLO�EHVDU��*DPEDU�����

PHUXSDNDQ�VWXNWXU�GDUL�EXVLQHVV�VFDOH�
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*DPEDU����� 6WUXNWXU�%XVLQHVV�VFDOH

%XVLQHVV� VFDOH� GDSDW� GLWHUDSNDQ� SDGD� NRQWDN� \DQJ� WHGDSDW� SDGD� PRGXO�

FRQWDFW�� 3DGD� IRUP� NRQWDN� WHUGDSDW� ILHOG� EXVLQHVV� VFDOH�� 3DGD� *DPEDU� ��� �

PHUXSDNDQ�VDODK�VDWX�GDUL�GDIWDU�NRQWDN�\DQJ�WHODK�GLWHUDSNDQ�EXVLQHVV�VFDOH�

*DPEDU����� %XVLQHVV�VFDOH�SDGD�NRQWDN

���� 0RGXO�'HOLYHU\�0HWKRG�5DMDRQJNLU

0RGXO� GHOLYHU\� PHWKRG� LQL� GLEXDW XQWXN� PHODNXNDQ� FRVWLQJ� SDGD� ELD\D�

SHQJLULPDQ� PHQJJXQDNDQ� MDVD� MQH� GDQ� SRV� 6HEHOXP� PHPEHOL� VHEXDK� EDUDQJ��

SHQJJXQD� MXJD� KDUXV� PHQJHWDKXL� ELD\D� SHQJLULPDQ� \DQJ� GLEXWXKNDQ� XQWXN�
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PHQJLULP� EDUDQJ� \DQJ� DNDQ� GLEHOL�� 3HQHUDSDQ� SHQJLULPDQ� UDMDRQJNLU� GDSDW�

GLODNXNDQ�SDGD�SHQMXDODQ�GHQJDQ�FDUD�FHN�KDUJD��*DPEDU����� PHUXSDNDQ�JDPEDU�

SHQMXDODQ�VXDWX�EDUDQJ�GHQJDQ�SHQHUDSDQ�SHQJLULPDQ�PHODOXL�SRV�PHQJJXQDNDQ�

UDMDRQJNLU�

*DPEDU����� 'HOLYHU\�PHWKRG�UDMDRQJNLU

3VHXGR�FRGH�GLEDZDK�LQL�PHUXSDNDQ�PHWRGH�XQWXN�PHQGDSDWNDQ�KDUJD�GDUL�

SHQJLULPDQ� EDUDQJ� SDGD� UDMDRQJNLU�� 'DWD� \DQJ� GLEXWXKNDQ� XQWXN� PHQGDSDWNDQ�

KDUJD�PHUXSDNDQ�DSL�NH\��DVDO��WXMXDQ��EHUDW�GDQ�NXULU�VHGDQJNDQ�VHUYLV�GLJXQDNDQ�

XQWXN�PHQGDSDWNDQ�KDUJD�GDUL�VHUYLV� WHUWHQWX�\DQJ�WHODK�GLWHUDSNDQ�SDGD�PHWRGH�

SHQJLULPDQ�

GHI�BJHWBFRVWBUDMDRQJNLU�VHOI��RULJLQ��GHVWLQDWLRQ��ZHLJKW��
FRXULHU��VHUYLFH��

LI�ZHLJKW�� �������
SULFH� ����
FRQQ� �KWWS�FOLHQW�+7736&RQQHFWLRQ��DSL�UDMDRQJNLU�FRP��

SD\ORDG� ��RULJLQ ����VWU�RULJLQ�����	GHVWLQDWLRQ ����
VWU�GHVWLQDWLRQ�����	ZHLJKW ����VWU�

ZHLJKW�����	FRXULHU ����VWU�FRXULHU�

KHDGHUV� �^

NH\
��VHOI�DSLBNH\�

FRQWHQW�W\SH
���DSSOLFDWLRQ�[�ZZZ�IRUP�XUOHQFRGHG�

`
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FRQQ�UHTXHVW��3267�����VWDUWHU�FRVW���SD\ORDG��KHDGHUV�

UHV� �FRQQ�JHWUHVSRQVH��
UDZ� �UHV�UHDG��
GDWD� �MVRQ�ORDGV�UDZ�GHFRGH�
XWI��
��
FRQQ�FORVH��

LI�1RQH�LQ�GDWD�
UDLVH�8VHU(UURU�
3OHDVH��ILOO�IRUP�GHOLYHU\�PHWKRG�

FRUUHFWO\
�
HOVH�

��7KHUH�LV�DQ�DUUD\�LQ�UHVXOWV��WKH�REMHFW�QDPH�LV�

FRVWV
��6OLFLQJ�GDWD�ZLWK�>�@�H[��UDMDRQJNLU�UHVXOWV�>�@

��WR�JHW�DFFHVV�GDWD�FRVWV�NHHS�LQ�P\BGLFW
P\BGLFW� �GDWD>
UDMDRQJNLU
@>
UHVXOWV
@>�@
IRU�GDWD�LQ�P\BGLFW>
FRVWV
@�

LI�VHUYLFH�LQ�GDWD>
VHUYLFH
@�
FRVW� �GDWD>
FRVW
@>�@
SULFH� �FRVW>
YDOXH
@
EUHDN

HOVH�
SULFH� ����

UHWXUQ�SULFH
HOVH�

UDLVH�8VHU(UURU�
7KH�PLQLPXP�ZHLJKW�RI�WKH�VKLSPHQW LV�
�������J
�

0HWRGH�SHQJLULPDQ�GDSDW�GLWHUDSNDQ�SDGD�SHQJDWXUDQ�\DQJ�DGD�SDGD�PRGXO�

LQYHQWRU\��3DGD�*DPEDU����� PHUXSDNDQ�VDODK�VDWX�PHWRGH�SHQJLULPDQ�\DQJ�WHODK�

GLNRQILJXUDVL�

*DPEDU����� 3HQJDWXUDQ�PHWRGH�SHQJLULPDQ
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���� 0RGXO�'HSUHVLDVL

0RGXOH� LQL GLEXDW XQWXN� SHQXUXQDQ� KDUJD� SDGD� VXDWX� SURGXN EXDK��

3HQJXUDQJDQ� KDUJD�PHQJJXQDNDQ�PHWRGH� VWUDLJKW� OLQHDU� 0HWRGH� VWUDLJKW� OLQHDU�

PHUXSDNDQ� SHQXUXQDQ� KDUJD� \DQJ� VDPD� SDGD� VHWLDS� ZDNWX�� )RUPXOD� \DQJ�

GLJXQDNDQ�GDSDW�GLOLKDW�SDGD�*DPEDU������

*DPEDU����� )RUPXOD�GHSUHVLDVL

*URVV�YDOXH�PHUXSDNDQ�QLODL�KDUJD�MXDO�SURGXN�GLNXUDQJL�GDUL�KDUJD�\DQJ�

GLSHUWDKDQNDQ�XQWXN�WLGDN�ELVD�GLWXUXQNDQ�DWDX�VDOYDJH�YDOXH�NHPXGLDQ�GLEDJL�

GHQJDQ�XPXU�GDUL�SURGXN�

3VHXGR� FRGH� GLEDZDK� LQL�PHUXSDNDQ�PHWRGH� XQWXN�PHQJKLWXQJ� WXUXQDQ�

KDUJD�GHQJDQ�PHQJJXQDNDQ�IRUPXOD�GHSUHVLDVL� -XPODK�XQWXN�GLWXUXQNDQ�GLVHEXW�

GHQJDQ�UHVLGXDO�YDOXH�GLSHUROHK�GDUL�JURVV�YDOXH�GLNXUDQJL�VDOYDJH�YDOXH�NHPXGLDQ�

GLEDJL�GHQJDQ�PHWKRG�QXPEHU�DWDX�OLIH�WLPH�

GHI�BFRPSXWHBGHSUBDPRXQW�VHOI��VHTXHQFH��UHVLGXDOBDPRXQW��
DPRXQWBWRBGHSU��PHWKRGBQXPEHU��
SRVWHGBGHSUHFLDWLRQBOLQHBLGV��

DPRXQW� ��
LI�VHTXHQFH�  �PHWKRGBQXPEHU�

DPRXQW� �UHVLGXDOBDPRXQW
HOVH�

DPRXQW� �DPRXQWBWRBGHSU����PHWKRGBQXPEHU��
OHQ�SRVWHGBGHSUHFLDWLRQBOLQHBLGV��

UHWXUQ�DPRXQW

������ 3HQXUXQDQ�+DUJD�GHQJDQ�0HQJJXQDNDQ 3XEOLF�3ULFHOLVW

3XEOLF� SULFHOLVW� PHUXSDNDQ� VXDWX� ILWXU� \DQJ� EHUIXQJVL� XQWXN�

PHODNXNDQ�SHQJDWXUDQ KDUJD VWUDWHJLV�SDGD�VXDWX�SURGXN��3XEOLF�SULFHOLVW�

PHUXSDNDQ�OHYHO�WHUWLQJJL�XQWXN�SHQJDPELODQ�GDWD�SHQMXDODQ�VXDWX�SURGXN��
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0RGXO� GHSUHVLDVL� PHQJJXQDNDQ� SXEOLF� SULFHOLVW� VHEDJDL� SHQXUXQDQ� QLODL�

KDUJD MXDO SDGD�SURGXN�

������ .DWHJRUL�'HSUHVLDVL

.DWHJRUL� SURGXN� EHUIXQJVL� VHEDJDL� WHPSDW� SHQ\LPSDQDQ� GDWD�

DNXQWDVL� SHQXUXQDQ� KDUJD� SURGXN GDQ� SHULRGH� SHQXUXQDQ�� 7LSH� DNXQ�

SHQXUXQDQ�SURGXN�PHQJJXQDNDQ�DNXQ�GHSUHVLDVL� *DPEDU����� PHUXSDNDQ�

JDPEDU�NDWHJRUL GHSUHVLDVL \DQJ�WHODK�GLNRQILJXUDVL�

*DPEDU����� .DWHJRUL�GHSUHVLDVL

������ 'HSUHVLDVL�+DUJD

8QWXN� PHQGDIWDUNDQ� SHQXUXQDQ� KDUJD� SDGD� VXDWX� SURGXN� GDSDW�

GLODNXNDQ�GHQJDQ�FDUD�PDVXN�NH�PHQX�GHSUHVLDVL�KDUJD��3DGD�*DPEDU������

PHUXSDNDQ�WDPSLODQ�GHSUHVLDVL�KDUJD�
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*DPEDU������ 3URGXN�GHSUHVLDVL

6HWHODK� SURGXN� VHOHVDL� GLGDIWDUNDQ� NOLN� KLWXQJ� GHSUHVLDVL� PDND�

VLVWHP� DNDQ� PHQJKLWXQJ� MXPODK� KDUJD� SHQXUXQDQ� SURGXN� PHQJJXQDNDQ�

PHWRGH�VWUDLJKW�OLQHDU��*DPEDU������ PHUXSDNDQ�KDVLO�GDUL�SHQXUXQDQ�SDGD�

VXDWX�SURGXN�

*DPEDU������ %DULV�GDUL�SURGXN�GHSUHVLDVL
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&URQ PHUXSDNDQ� ILWXU� SHQMDGZDODQ� RWRPDWLV� \DQJ EHNHUMD� VHWLDS�

KDULQ\D� XQWXN� PHQMDODQNDQ� PHWRGH� SHQFDULDQ� SURGXN� \DQJ DNDQ�

PHQGDSDWNDQ SHQXUXQDQ�KDUJD��3DGD�*DPEDU������� WRPERO�\DQJ�WHUGDSDW�

GLVHEHODK�NDQDQ�NRORP�UHVLGXDO�EHUJXQD�XQWXN�PHPEHUL�WDKX�NHWHUVHGLDDQ�

SHQXUXQDQ�VXDWX�SURGXN�GHQJDQ�PHODPEDQJNDQ�ZDUQD�RUDQJH��VHGDQJNDQ�

PHUDK� DGDODK� WDQGD� \DQJ� EHOXP� PHQFDSDL� SHQXUXQDQ� 6DDW SURGXN�

PHQFDSDL� WDQJJDO� SHQXUXQDQ� KDUJD� PDND� WRPERO� DNDQ� EHUXEDK� PHQMDGL�

ZDUQD�RUDQJH�GDQ�PHPSRVWLQJ�QRWLILNDVL� SDGD�GLVFXVV� \DQJ�GDSDW�GLOLKDW�

SDGD�*DPEDU�������

*DPEDU������ 1RWLILNDVL�SURGXN�GHSUHVLDVL

6HWHODK� SURGXN� PHQFDSDL� WDQJJDO� SHQXUXQDQ�� XQWXN� PHODNXNDQ�

SHQJXUDQJDQ� KDUJD� GHQJDQ� FDUD PHODNXNDQ� SRVWLQJ� SDGD WDPSLODQ HQWUL

MXUQDO�� *DPEDU� ��� �� PHUXSDNDQ� JDPEDU� SHQXUXQDQ KDUJD \DQJ� WHODK�

GLSRVWLQJ SDGD�WDPSLODQ�HQWUL�MXUQDO�



��

*DPEDU������ 3URGXN�GHSUHVLDVL�MRXUQDO�HQWULHV VWDWXV�WHODK�GLSRVWLQJ

���� +RVWLQJ

6LVWHP�RGRR GLKRVWLQJ�SDGD�JRRJOH�FORXG�SODWIRUP��6LVWHP�RGRR GLKRVWLQJ�

DJDU�GDSDW�GLDNVHV�ROHK�SDUD�SHQJJXQD� 6HEHOXP�LWX�VHUYHU�GLEXDW�WHUOHELK�GDKXOX�

SDGD�JRRJOH�SODWIRUP��ODOX�LQVWDOO�RGRR�SDGD�VHUYHU�*&3��/DOX�ODNXNDQ�NRQILJXUDVL�

SDGD�ILUHZDOO�UXOHV�DJDU�RGRR�GDSDW�GLDNVHV�GDUL�VHPXD�MDULQJDQ��/DOX�EXDW�NXQFL�

VVK�SDGD�SXWW\ NH\�JHQHUDWRU��.XQFL�VVK�GLJXQDNDQ�XQWXN�PHQJKXEXQJNDQ�ILOH]LOOD�

SDGD�VHUYHU�JFS�GHQJDQ�PHQJJXQDNDQ�VVK�SULYDWH��6HWHODK�LWX�VHWXS�ILOH]LOOD�DJDU�

PHQGDSDWNDQ�DNVHV�SDGD�FORXG�JRRJOH�VHUYHU��)LOH]LOOD�EHUIXQJVL�XQWXN�PHQWUDVIHU�

PRGXOH�NHGDODP�RGRR�VHUYHU��

,QVWDOO�PRGXOH�\DQJ�WHODK�GLWUDQVIHU�NHGDODP�VHUYHU� 6HWHODK�VHOHVDL��PRGXO

GDSDW�GLNRQILJXUDVL ROHK�SHQJJXQD�

���� 3HQJXMLDQ�6LVWHP

3HQJXMLDQ� SDGD� VLVWHP� GLODNXNDQ� VHFDUD� PDQXDO�� 3HQJXMLDQ� SDGD� VLVWHP�

WHODK�GLODNXNDQ�PHODOXL�8,��3HQJXMLDQ�GLODNXNDQ�GHQJDQ�FDUD�PHQFRED�VHPXD�ILWXU�



��

ILWXU�\DQJ�WHODK�GLEXDW��DSDNDK�VXGDK�EHUIXQJVL�VHEDJDLPDQD�\DQJ�GLLQJLQNDQ�DWDX�

EHOXP��7DEHO�SHQJXMLDQ�GDSDW�GLOLKDW�SDGD�7DEHO������

7DEHO����� 7DEHO�3HQJXMLDQ

1R 3HQJXMLDQ +DUDSDQ +DVLO
� 3HQJXMLDQ�SDGD�SURVHV

SHPEHOLDQ
6LVWHP�GDSDW�
PHODNXNDQ�SURVHV
SHPEHOLDQ�GHQJDQ�
EDLN�GDQ�WHUFDWDW�
SDGD�LQYHQWRU\�

%HUKDVLO

� 3HQJXMLDQ�SDGD�SURVHV�WDJLKDQ�
YHQGRU��YHQGRU�ELOO�

6LVWHP�GDSDW�
PHQFDWDW WDJLKDQ�
YHQGRU SDGD�MXUQDO
WDJLKDQ�YHQGRU�

%HUKDVLO

� 3HQJXMLDQ�SDGD�SURVHV�
SHQHULPDDQ

6LVWHP�GDSDW�
PHODNXNDQ�
SHQHULPDDQ EDUDQJ
GDUL�YHQGRU�DWDX�
VXSSOLHU GDQ�GLFDWDW�
SDGD�MXUQDO�

%HUKDVLO

� 3HQJXMLDQ�SDGD�SURVHV�
SHQMXDODQ

6LVWHP�GDSDW�
PHODNXNDQ�SURVHV�
SHQMXDODQ�GHQJDQ�
EDLN�GDQ�WHUFDWDW�
SDGD�LQYHQWRU\�

%HUKDVLO

� 3HQJXMLDQ�SDGD�SURVHV�WDJLKDQ�
SHODQJJDQ��LQYRLFH�

6LVWHP�GDSDW�
PHQFDWDW�WDJLKDQ�
SHODQJJDQ�SDGD�
MXUQDO�WDJLKDQ�
SHODQJJDQ�YHQGRU�

%HUKDVLO

� 3HQJXMLDQ�SDGD�SURVHV�
SHQJLULPDQ�

6LVWHP�GDSDW�
PHODNXNDQ�
SHQJLULPDQ�EDUDQJ�
SDGD�SHODQJJDQ�GDQ�
GLFDWDW�SDGD�MXUQDO�

%HUKDVLO

� 3HQJXMLDQ�SDGD�PRGXO�
LQYHQWRU\

6LVWHP�GDSDW�
PHQDPSLONDQ�
WDPSLODQ�LQYHQWRU\�
GDQ�PHQDPSLONDQ�
VHOXUXK�FDWDWDQ�
WUDQVDNVL�

%HUKDVLO

� 3HQJXMLDQ�SDGD�SURVHV
DFFRXQWLQJ

6LVWHP�GDSDW�
PHODNXNDQ�VHPXD�

%HUKDVLO
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SURVHV�DFFRXQWLQJ�
GHQJDQ�EDLN�

� 3HQJXMLDQ�SDGD�PRGXO�ELVQLV�
VFDOH

6LVWHP�GDSDW�
PHQDPSLONDQ�WLSH�
ELVQLV�VFDOH�SDGD�WLDS�
SHUXVDKDDQ�

%HUKDVLO

�� 3HQJXMLDQ�SDGD�RGRR�GLVFXVV 6LVWHP�GDSDW�
PHODNXNDQ�
NRPXQLNDVL�ROHK�
VXDWX�RUJDQLVDVL�
GHQJDQ�\DQJ�ODLQQ\D�
\DQJ�VDOLQJ�
WHULQWHJUDVL�

%HUKDVLO

�� 3HQJXMLDQ�SDGD�PRGXO�FRQWDFW 6LVWHP�GDSDW�
PHQDPSLONDQ�
FRQWDFW�GDUL�SDUD�
SHQJJXQDQ\D

%HUKDVLO

�� 3HQJXMLDQ�SDGD�SURVHV
GHSUHVLDVL

6LVWHP�GDSDW�
PHODNXNDQ�
GHSUHVLDVL�SDGD�WLDS�
EDUDQJ�\DQJ�
GLDQJJDS�
PHPEXWXKNDQ�
SHQXUXQDQ�KDUJD�

%HUKDVLO

�� 3HQJXMLDQ�SDGD�SURVHV FRVWLQJ�
UDMDRQJNLU

6LVWHP�GDSDW�
PHODNXNDQ�FRVWLQJ�
SDGD�UDMDRQJNLU�
GHQJDQ�GDWD�KDUJD�
\DQJ�VHVXDL�SDGD�
UDMDRQJNLU�

%HUKDVLO

�� 3HQJXMLDQ�SDGD�SURVHV�
SHQ\DULQJDQ�VNDOD�ELVQLV

6LVWHP�GDSDW�
PHQDPSLONDQ�
SHQ\DULQJDQ�ELVQLV�
VNDOD�SDGD�PRGXO�
NRQWDN�

%HUKDVLO

�� 3URVHV�SDGD�SHQJLULPDQ�HPDLO 6LVWHP�GDSDW�
PHQJLULP�HPDLO�
PHODOXL�VHUYHU�JPDLO�
NHSDGD�XVHU

%HUKDVLO

�� 3URVHV�SDGD�SHQHULPDDQ�HPDLO 6LVWHP�GDSDW�
PHQHULPD�HPDLO�
PHODOXL�VHUYHU�JPDLO�
GDUL�XVHU

%HUKDVLO



��

���� +DVLO

+DVLO�GDUL�SHQJHPEDQJDQ�VLVWHP�RGRR�GLWDPSLONDQ�GDODP�EHQWXN�ZHEVLWH�

3DGD�*DPEDU� ��� �� PHUXSDNDQ� JDPEDU� WDPSLODQ� GDVKERDUG� LQYHQWRU\��'LGDODP

LQYHQWRU\�WHUGDSDW���LWHPV�\DLWX�UHFHLSWV��LQWHUQDO�WUDQVIHU�GDQ�GHOLYHU\�RUGHUV�

*DPEDU������ 'DVKERDUG�LQYHQWRU\

*DPEDU������ PHUXSDNDQ�JDPEDU�WDPSLODQ�SDGD�GLVFXVV��'LVFXVV�EHUIXQJVL�

VHEDJDL� WHPSDW� XQWXN� PHODNXNDQ� NRPXQLNDVL� ROHK� VXDWX� RUJDQLVDVL� GHQJDQ�

RUJDQLVDVL� \DQJ� ODLQQ\D�\DQJ�VDOLQJ� WHULQWHJUDVL��'LGDODP�GLVFXVV� WHUGDSDW�PHQX�

FKDQQHOV�� GLUHFW� PDVDJH� GDQ� SULYDW� FKDQQHO� \DQJ� GDSDW� GLJXQDNDQ� ROHK� SDUD�

SHQJJXQD�



��

*DPEDU������ 'LVFXVV

%HULNXWQ\D�SDGD�*DPEDU������ PHUXSDNDQ�JDPEDU�WDPSLODQ�SDGD�FRQWDFW��

'LGDODP�FRQWDFW�WHUGDSDW�VHPXD�GDWD�SHQJJXQD�WHUPDVXN�GLVWULEXWRU�GDQ�SHQJJXQD�

ODLQQ\D�

*DPEDU������ &RQWDFW

*DPEDU� ��� �� PHUXSDNDQ�JDPEDU� WDPSLODQ�SDGD� VDOHV \DQJ�PHQDPSLODQ�

GDWD�SHQMXDODQ�DWDX�TXRWDWLRQV� 3DGD�WDPSLODQ�WHUVHEXW� WHUGDSDW�GDWD�GDUL� LQYRLFH�

OLQH�EHUXSD�QDPD�SURGXN�EHVHUWD�GHWDLOQ\D�
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*DPEDU������ ,QYRLFH

6HODQMXWQ\D� SDGD� *DPEDU� ��� �� PHQDPSLONDQ� WDPSLODQ� SURILW� GDQ� ORVV�

GHSUHVLDVL�SDGD�VLVWHP��'DWD�WHUVHEXW�PHQDPSLONDQ�GDWD�LQFRPH�GDQ�H[SHQVH�SDGD�

VLVWHP� ,QFRPH�PHUXSDNDQ SHQFDWDWDQ�DNXQ SHQMXDODQ�VXDWX�SURGXN�PHQJJXQDNDQ�

KDUJD�VDOHV�GDQ�H[SHQVH�DGDODK SHQFDWDWDQ�DNXQ SHPEHOLDQ�SURGXN GLKLWXQJ�GHQJDQ�

KDUJD�FRVW�DWDX�KDUJD�GDUL�YHQGRU��8QWXN�PHQGDSDWNDQ�KDVLO�GDUL�WRWDO�NHXQWXQJDQ�

\DQJ� GLGDSDWNDQ� PDND� GDSDW� GLSHUROHK� GHQJDQ� FDUD� LQFRPH� GLNXUDQJLQ� GHQJDQ�

H[SHQVH��PDND�KDVLO�\J�GLGDSDWNDQ�DGDODK�WRWDO�NHXQWXQJDQ�SDGD�SHULRGH�WHUWHQWX�

*DPEDU������ 3URILW�DQG�ORVW
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*DPEDU������ PHUXSDNDQ�JDPEDU�WDPSLODQ�XQWXN�DFFRXQWLQJ��3DGD�WDPSLODQ�

DFFRXQWLQJ� WHUGDSDW� EHEHUDSD� PHQX� \DLWX� GDVKERDUG�� VDOHV�� SXUFKDVH�� DGYLVHU��

UHSRUWLQJ��GDQ�NRQILJXUDVL��'L GDODP�DFFRXQWLQJ�GDVKERDUG� WHUGDSDW�GDWD�EHUXSD�

FXVWRPHU� LQYRLFLQJ�� EDQN�� YHQGRU� ELOOV� GDQ� FDVK� 7HUGDSDW� EHEHUDSD�PHQX� SDGD�

UHSRUWLQJ�\DLWX��EDODQFH�VKHHW��SURILW�DQG�ORVV�GDQ�*HQHUDO�OHGJHU��/DSRUDQ�/DED�GDQ�

5XJL��3�	�/��PHQXQMXNNDQ�NLQHUMD�SHUXVDKDDQ�VHODPD�SHULRGH�WHUWHQWX GDQ 1HUDFD�

PHUXSDNDQ�SRWUHW�NHXDQJDQ�SHUXVDKDDQ�SDGD�WDQJJDO�WHUWHQWX��VHEDJDL�ODZDQ�GDUL�

/DED�GDQ�5XJL���%XNX�EHVDU�WHUPDVXN�DNXQ�GHQJDQ�GHELW�GDQ�NUHGLW��*HQHUDO�OHGJHU�

PHQXQMXNNDQ� VHPXD� WUDQVDNVL� GDODP� DNXQ�� XQWXN� VDWX� SHULRGH�� XQWXN� EHEHUDSD�

SHULRGH�DWDX�XQWXN�VDWX�WDKXQ�NHXDQJDQ�

*DPEDU������ $FFRXQWLQJ


