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��� /DWDU�%HODNDQJ 

3HWHUQDNDQ� PHUXSDNDQ� VDODK� VDWX� VXEVHNWRU� DJULELVQLV� \DQJ� DSDELOD�
GLNHPEDQJNDQ�VHFDUD�RSWLPDO�PHPSXQ\DL�SURVSHN�\DQJ�VDQJDW�EDLN��.HPDMXDQ�GDQ�
SHUNHPEDQJDQ�VXEVHNWRU�SHWHUQDNDQ�DNDQ�EHUGDPSDN�SRVLWLI�WHUKDGDS�SHQLQJNDWDQ�
NHVHMDKWHUDDQ�SHWDQL��3HPEDQJXQDQ�VXEVHNWRU�SHWHUQDNDQ�PHUXSDNDQ�EDJLDQ�GDUL�
NHVHOXUXKDQ�VHNWRU�SHUWDQLDQ�QHJDUD�GDQ�EDJLDQ�GDUL�SHPEDQJXQDQ�QDVLRQDO�VHFDUD�
NHVHOXUXKDQ��3HQJHPEDQJDQ�VXEVHNWRU�SHWHUQDNDQ�EHUWXMXDQ�XQWXN�PHQLQJNDWNDQ�
SURGXNVL�SHWHUQDNDQ��GHQJDQ� IRNXV�SDGD�SHPHQXKDQ�NHEXWXKDQ�SDQJDQ�GDQ�JL]L�
VHUWD� SHQLQJNDWDQ� SHQGDSDWDQ� EDJL� SDUD� SHWHUQDN� NKXVXVQ\D� SHWHUQDN� VDSL�
�3XUZDQLQJVLK�������� 

6HLULQJ� EHUWDPEDKQ\D� MXPODK� SHQGXGXN�� NHEXWXKDQ� DNDQ� GDJLQJ� SXQ� WHUXV�
PHQLQJNDW�� 0HQJLQJDW� VHPDNLQ� PHQLQJNDWQ\D� NHEXWXKDQ� EDKDQ� SDQJDQ� KHZDQL�
NKXVXVQ\D�GDJLQJ�VHEDJDL�VXPEHU�SURWHLQ�KHZDQL��PDND�SHOXDQJ�XVDKD�EHWHUQDN�
VDSL�SRWRQJ�VDQJDW�PHQMDQMLNDQ��'DJLQJ�EHUDVDO�GDUL�KHZDQ�WHUQDN�\DQJ�GLSHOLKDUD�
NKXVXV�XQWXN�SURGXNVL�GDJLQJ��VHSHUWL�VDSL��3URGXNVL�GDJLQJ�VDSL�PHUXSDNDQ�VDODK�
VDWX� VHNWRU� VWUDWHJLV� GDODP�PHQGXNXQJ� NHWDKDQDQ� SDQJDQ� QDVLRQDO�� 3HUPLQWDDQ�
GDJLQJ� VDSL� \DQJ� WHUXV� PHQLQJNDW�� GLGRURQJ� ROHK� SHUWXPEXKDQ� SRSXODVL� GDQ�
SHUXEDKDQ� SROD� NRQVXPVL� PDV\DUDNDW�� PHQMDGL� WDQWDQJDQ� EHVDU� EDJL� VHNWRU�
SHWHUQDNDQ�GL�,QGRQHVLD��&HPDUD�GNN��������� 

6DODK�VDWX�SURJUDP�GDUL�SHPHULQWDK�GDODP�PHQLQJNDWNDQ�SURGXNVL�GDJLQJ�VDSL�
\DLWX� PHODOXL� 3URJUDP� ����� 'HVD� 6DSL�� 3URJUDP� ����� 'HVD� 6DSL� PHUXSDNDQ�
SURJUDP� \DQJ� GLEHQWXN� .HPHQWHULDQ� 3HUWDQLDQ� \DQJ� PHQXQMXN� %DODL� %HVDU�
,QVHPLQDVL�%XDWDQ��%%,%��6LQJRVDUL�VHEDJDL�SHODNVDQD�WHNQLVL�SURJUDP�GDODP�XSD\D�
PHQLQJNDWNDQ�SURGXNWLYLWDV�WHUQDN�GDQ�NHVHMDKWHUDDQ�SHWHUQDN��6DODK�VDWX�ZLOD\DK�
\DQJ�PHQGDSDWNDQ�SURJUDP������GHVD�VDSL�GL�6XODZHVL�6HODWDQ�DGDODK�NHORPSRN�
WHUQDN�%DOODSDUDQJ�\DQJ�EHUDGD�GL�.HOXUDKDQ�.DODVHUHQD�.HFDPDWDQ�%RQWRQRPSR��
6HWLDS�NHORPSRN�WHUQDN�\DQJ�DGD�GL�.HFDPDWDQ�%RQWRQRPSR�PHQGDSDWNDQ�����VDSL�
\DQJ� WHUGLUL�GDUL�����HNRU�SHMDQWDQ�GDQ�����HNRU� LQGXNDQ��3URJUDP� LQL� GLMDODQNDQ�
PHODOXL�VLVWHP�EDJL�KDVLO�\DQJ�GLUDQFDQJ�XQWXN�PHQLQJNDWNDQ�SHQGDSDWDQ�SHWHUQDN� 

6HEHOXP�PHQHULPD�EDQWXDQ�SURJUDP������GHVD�VDSL�EHEHUDSD�KDO�\DQJ�SHUOX�
GLSHUVLDSNDQ� VHSHUWL� &3&/� .DEXSDWHQ� �&DORQ� 3HQHULPD� &DORQ� /DKDQ�� VHUWD�
PHODNXNDQ� VXUYH\� VHEHOXP� PHPEHULNDQ� EDQWXDQ� SURJUDP� GLDQWDUDQ\D� ODKDQ�
SHWHUQDNDQ�\DQJ�FXNXS�OXDV�GDQ�VXEXU��VDUDQD�GDQ�SUDVDUDQD�\DQJ�PHPDGDL��SDNDQ�
WHUQDN�\DQJ�FXNXS�GDQ�EHUNXDOLWDV��.HOXUDKDQ�.DODVHUHQD�PHPLOLNL�GDWDUDQ�UHQGDK�
\DQJ�FXNXS�OXDV�VHUWD�KDPSDUDQ�VDZDK�GDQ�ODKDQ�SHUNHEXQDQ��6HKLQJJD�NHOXUDKDQ�
.DODVHUHQD�VDQJDW�FRFRN�XQWXN�PHQJHPEDQJNDQ�XVDKD�SHWHUQDNDQ�VDSL�SRWRQJ��+DO�
LQLODK�\DQJ�PHQMDGLNDQ�.HOXUDKDQ�.DODVHUHQD�PHQGDSDWNDQ�EDQWXDQ�SURJUDP������
GHVD�VDSL� 
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'L� WHQJDK� SRWHQVL� EHVDU� \DQJ� GLPLOLNL� GDODP� SHQJHPEDQJDQ� VDSL� SRWRQJ�
NKXVXVQ\D� SURJUDP� ����� GHVD� VDSL�� SHODNVDQDDQ� SURJUDP� ����� 'HVD� 6DSL�
PHQJKDGDSL� EHUEDJDL� WDQWDQJDQ� \DQJ� PHQ\HEDENDQ� VHEDJLDQ� PDV\DUDNDW� WLGDN�
PHODQMXWNDQ� SDUWLVLSDVL� PHUHND�� +DVLO� VXUYH\� DZDO� PHQXQMXNNDQ� EDKZD� SDGD�
DZDOQ\D�SURJUDP������GHVD�VDSL�\DQJ�GLDMDODQNDQ�SDGD�NHORPSRN�WDQL�%DOODSSDUDQJ�
GLLNXWL�ROHK�VHPXD�DQJJRWD�\DQJ�WHUJDEXQJ�GDODP�NHORPSRN�WHUVHEXW�\DQJ�EHUMXPODK�
���RUDQJ��$NDQ�WHWDSL�VDDW�LQL�SURJUDP�WHUVHEXW�NLQL�KDQ\D�GLLNXWL�ROHK���RUDQJ�GDUL�
DQJJRWD�NHORPSRN�WHUQDN�%DOODSDUDQJ�EHUGDVDUNDQ�NHWHUDQJDQ�GDUL�NHWXD�NHORPSRN�
WHUQDN� WHUVHEXW�� +DO� LQLODK� \DQJ� PHODWDUEHODNDQJL� GLODNVDQDNDQQ\D� SHQHOLWLDQ�
PHQJHQDL� ³)DNWRU�IDNWRU� \DQJ� PHQ\HEDENDQ� PDV\DUDNDW� WLGDN� PHODQMXWNDQ�
NHLNXWVHUWDDQ� SDGD� SURJUDP� ����� GHVD� VDSL� GL� .HOXUDKDQ� .DODVHUHQD�
.HFDPDWDQ� %RQWRQRPSR� .DEXSDWHQ� *RZD� �6WXGL� .DVXV�� .HORPSRN� WHUQDN�
%DOODSDUDQJ�´� 

��� 7XMXDQ�GDQ�0DQIDDW 
7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHQJHWDKXL� IDNWRU�IDNWRU� SHQ\HEDE�

PDV\DUDNDW�WLGDN�PHODQMXWNDQ�NHLNXWVHUWDDQ�SDGD�SURJUDP������GHVD�VDSL�NHORPSRN�
WHUQDN� %DOODSDUDQJ� NHOXUDKDQQ� .DODVHUHQD� NHFDPDWDQ� %RQWRQRPSR� NDEXSDWHQ�
*RZD� 

0DQIDDW�GLODNXNDQQ\D�SHQHOLWLDQ�EHULNXW�PHOLSXWL�� 
D� %DJL�SHQXOLV�SHQHOLWLDQ�LQL�GLKDUDSNDQ�GDSDW�PHPEHUL�WDPEDKDQ�SHQJDODPDQ��

SHQJHWDKXDQ� GDQ� EDKDQ� SHQ\XVXQDQ� SHQHOLWLDQ� XQWXN�PHPHQXKL� VHEDJLDQ�
SHUV\DUDWDQ�JXQD�PHPSHUROHK� VDUMDQD� 3HWHUQDNDQ� GL� )DNXOWDV� 3HWHUQDNDQ��
8QLYHUVLWDV�+DVDQXGGLQ��0DNDVVDU� 

E� %DJL� 3HPHULQWDK� 'DHUDK� .DEXSDWHQ� *RZD�� .KXVXVQ\D� .HFDPDWDQ�
%RQWRQRPSR��SHQHOLWLDQ� LQL�GLKDUDSNDQ�GDSDW�PHQMDGL�VXPEDQJDQ�SHPLNLUDQ�
DWDX�EDKDQ�SHUWLPEDQJDQ�GDODP�PHQ\XVXQ�NHELMDNDQ�WHUNDLW�SHQJHPEDQJDQ�
XVDKD�SHWHUQDNDQ�VDSL�SRWRQJ�\DQJ�EDLN�GL�PDVD�\DQJ�DNDQ�GDWDQJ�NKXVXVQ\D�
SDGD�SURJUDP������GHVD�VDSL� 

F� %DJL� SLKDN� ODLQ� VHPRJD� SHQHOLWLDQ� LQL� GDSDW� PHQMDGL� VDODK� VDWX� VXPEHU�
LQIRUPDVL��ZDZDVDQ�GDQ�SHQJHWDKXDQ�VHUWD�VHEDJDL�UHIHUHQVL�XQWXN�SHQHOLWLDQ�
VHMHQLVQ\D� 
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��� :DNWX�GDQ�7HPSDW�3HQHOLWLDQ 

3HQHOLWLDQ� PHQJHQDL� IDNWRU�IDNWRU� \DQJ� PHQ\HEDENDQ� PDV\DUDNDW� WLGDN�
PHODQMXWNDQ�NHLNXWVHUWDDQ�SDGD�SURJUDP������GHVD�VDSL�GL�NHOXUDKDQ�.DODVHUHQD�
NHFDPDWDQ� %RQWRQRPSR� NDEXSDWHQ� *RZD� �6WXGL� .DVXV�� .HORPSRN� WHUQDN�
%DOODSDUDQJ��GLODNVDQDNDQ�SDGD�EXODQ�6HSWHPEHU�������3HPLOLKDQ�ORNDVL�SHQHOLWLDQ�
GLODNXNDQ�VHFDUD�VHQJDMD��SXUSRVLYH���GHQJDQ�SHUWLPEDQJDQ�.HOXUDKDQ�.DODVHUHQD�
.HFDPDWDQ� %RQWRQRPSR� .DEXSDWHQ� *RZD� PHUXSDNDQ� VDODK� VDWX� GDHUDK� \DQJ�
PHQGDSDWNDQ�SURJUDP������GHVD�VDSL�\DQJ�PDVLK�EHUMDODQ�VDPSDL�VHNDUDQJ�GDQ�
PHQJDGDNDQ�VLVWHP�EDJL�KDVLO� 

��� -HQLV�3HQHOLWLDQ 

3HQHOLWLDQ� LQL� MHQLV� SHQHOLWLDQ� NXDOLWDWLI� GHVNULSWLI� GHQJDQ� EHUIRNXV�PHQJJDOL�
JDPEDUDQ� WHUNDLW� GHQJDQ� NHMDGLDQ� GL� ODSDQJDQ�� GDQ� SHPELFDUDDQ� \DQJ� EHUNDLWDQ�
ODQJVXQJ� GHQJDQ� DNWLYLWDV� SHWHUQDNDQ� VDSL� GL� .HOXUDKDQ� .DODVHUHQD� .HFDPDWDQ�
%RQWRQRPSR�.DEXSDWHQ�*RZD���'HQJDQ�PHQJJXQDNDQ�PHWRGH�SHQHOLWLDQ�NXDOLWDWLI�
SDGD� SHQHOLWLDQ� LQL�� GLKDUDSNDQ� PDPSX� PHPSHUROHK� LQIURPDVL� VHFDUD� PHQGHWDLO�
WHUNDLW�SHQHOLWLDQ�\DQJ�GLODNXDQ�ROHK�SHQHOLWL�\DLWX�IDNWRU�IDNWRU�\DQJ�PHQ\HEDENDQ�
PDV\DUDNDW� WLGDN� PHODQMXWNDQ� NHLNXWVHUWDDQ� SDGD� SURJUDP� ����� GHVD� VDSL� GL�
NHOXUDKDQ� .DODVHUHQD� NHFDPDWDQ� %RQWRQRPSR� NDEXSDWHQ� *RZD� �6WXGL� .DVXV��
.HORPSRN�WHUQDN�%DOODSDUDQJ�� 

��� -HQLV�GDQ�6XPEHU�'DWD 

-HQLV�GDWD�\DQJ�GLSDNDL�SDGD�SHQHOLWLDQ�EHULNXW�PHOLSXWL� 

D� 'DWD� NXDOLWDWLI� \DLWX� GDWD� \DQJ� EHUEHQWXN� NDOLPDW�� WDQJJDSDQ�DODVDQ�DODVDQ�
PDV\DUDNDW�DWDX�EXNDQ�GDODP�EHQWXN�DQJND� 

E� 'DWD�NXDQWLWDWLI�\DLWX�GDWD�\DQJ�EHUXSD�DQJND�DQJND�EHUGDVDUNDQ�KDVLO�NXLVLRQHU�
GDUL� PDV\DUDNDW� \DQJ� PHOLSXWL� XPXU�� MHQLV� NHODPLQ�� VWDWXV� GDODP� SHNHUMDDQ��
SHQJHWDKXDQ�DWDX�LQIRUPDVL�UHVSRQGHQ� 
6XPEHU�GDWD�\DQJ�GLSDNDL�SDGD�SHQHOLWLDQ�LQL�PHOLSXWL�� 

D� 'DWD�SULPHU�\DLWX�GDWD�\DQJ�GLSHUROHK�GDUL�VXPEHU�DVOL�DWDX�KDVLO�ZDZDQFDUD�
ODQJVXQJ�GHQJDQ�UHVSRQGHQ� 

E� 'DWD�VHNXQGHU�\DLWX�GDWD�\DQJ�GLSHUROHK�GDUL�SLKDN�DWDX�LQVWDQVL�WHUNDLW�GHQJDQ�
SHQHOLWLDQ� LQL��VHSHUWL�NDQWRU�.HOXUDKDQ�.DODVHUHQD�GDQ�'LQDV�3HWHUQDNDQ�GDQ�
3HUNHEXQDQ�.DEXSDWHQ�*RZD 
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��� 0HWRGH�3HQJXPSXODQ�'DWD 

0HWRGH�SHQJXPSXODQ�GDWD�\DQJ�GLODNXNDQ�SDGD�SHQHOLWLDQ�LQL�PHOLSXWL�� 

D� 2EVHUYDVL�� \DLWX� PHODNXNDQ� SHQJDPDWDQ� VHFDUD� ODQJVXQJ� SDGD� VLWXDVL� GDQ�
NRQGLVL� WHUKDGDS� SHWHUQDN� VDSL� SRWRQJ� GL� .HOXUDKDQ� .DODVHUHQD� .HFDPDWDQ�
%RQWRQRPSR�.DEXSDWHQ�*RZD� 

E� :DZDQFDUD�� \DLWX� GHQJDQ� PHODNXNDQ� ZDZDQFDUD� VHFDUD� ODQJVXQJ� WHUKDGDS�
UHVSRQGHQ� GHQJDQ� PHQ\HUDKNDQ� EHEHUDSD� GDIWDU� SHUWDQ\DDQ� \DQJ� WHODK�
GLVLDSNDQ�VHEHOXPQ\D�VHEDJDL�SHQGRURQJ�GHQJDQ�EDQWXDQ�NXHVLRQHU� 

F� 6WXGL� 3XVWDND�� PHUXSDNDQ� XVDKD� \DQJ� GLODNXNDQ� ROHK� SHQHOLWL� XQWXN�
PHQGDSDWNDQ�EHUEDJDL� LQIRUPDVL� WHUNDLW� VLVWHP�EDJL�KDVLO�SDGD�SURJUDP������
GHVD�VDSL�GHQJDQ�FDUD�PHQJJDOL�EHUEDJDL�LQIRUPDVL�\DQJ�EHUVXPEHU�GDUL�EXNX�
EXNX� LOPLDK�� ODSRUDQ�SHQHOLWLDQ��NDUDQJDQ�NDUDQJDQ� LOPLDK�� WHVLV�GDQ�GLVHUWDVL��
VHUWD� VXPEHU� ODLQQ\D� EDLN� WHUWXOLV� PDXSXQ� PHGLD� HOHNWURQLN�3RSXODVL� GDQ�
6DPSHO�� 

 
��� 3RSXODVL�GDQ�6DPSHO 

3RSXODVL�PHPLOLNL�SHQJHUWLDQ�NHVHOXUXKDQ�NXPSXODQ�HOHPHQ��RUDQJ��NHMDGLDQ�
GDQ�SURGXN��\DQJ�GDSDW�GLJXQDNDQ�XQWXN�PHPEHUL�EHEHUDSD�NHVLPSXODQ��3RSXODVL�
ELVD�GLVHEXW�MXJD�VHEDJDL�WRWDOLWDV�VXEMHN�SHQHOLWLDQ��3RSXODVL�\DQJ�GLJXQDNDQ�GDODP�
SHQHOLWLDQ� LQL� DGDODK� SHWHUQDN� \DQJ� WHUJDEXQJ� GDODP� NHORPSRN� WDQL� EDOODSDUDQJ�
EHUMXPODK����RUDQJ�\DQJ�VXGDK�WLGDN�PHODQMXWNDQ�NHLNXWVHUWDDQ�SDGD�SURJUDP������
GHVD� VDSL� GL� .HOXUDKDQ� .DODVHUHQD� .HFDPDWDQ� %RQWRQRPSR� .DEXSDWHQ� *RZD��
6DPSHO�DGDODK�KLPSXQDQ�DWDX�EDJLDQ�GDUL�MXPODK�GDQ�NDUDNWHULVWLN�\DQJ�GLPLOLNL�ROHK�
SRSXODVL�WHUVHEXW��6DPSHO�GDODP�SHQHOLWLDQ�LQL�EHUMXPODK����RUDQJ�\DLWX�VHPXD�RUDQJ�
\DQJ� WLGDN�PHODQMXWNDQ� SURJUDP� ����� GHVD� VDSL� GDODP� KDO� LQL� VLVWHP� EDJL� KDVLO��
3HQHQWXDQ�VDPSHO�GLODNXNDQ�GHQJDQ�FDUD�VDPSOLQJ�7RWDO��0HQXUXW�6XJLRQR��������
VDPSOLQJ� WRWDO� DGDODK� � WHNQLN� SHQHQWXDQ� VDPSHO� ELOD� VHPXD� DQJJRWD� SRSXODVL�
GLJXQDNDQ�VHEDJDL�VDPSHO��+DO�LQL�VHULQJ�GLODNXNDQ�ELOD�MXPODK�SRSXODVL�UHODWLYH�NHFLO��
NXUDQJ�GDUL����RUDQJ� 

��� $QDOLVLV�'DWD 

$QDOLVLV� GDWD� \DQJ�GLJXQDNDQ� \DLWX� DQDOLVLV�GDWD� GHVNULSWLI� \DQJ�PHUXSDNDQ�
DQDOLVLV�GDWD�\DQJ�GLJXQDNDQ�GHQJDQ�PHQGHVNULSVLNDQ�GDQ�PHPEHULNDQ�JDPEDUDQ�
GDWD�\DQJ�VXGDK�GLNXPSXONDQ�ROHK�SHQHOLWL�GHQJDQ�PHQJJXQQDNDQ�PHWRGH�'HOSKL��
3HQJJXQDDQ�PHWRGH�'HOSKL�EHUWXMXDQ�XQWXN�PHQJJDOL� LQIRUPDVL�PHQJHQDL� IDNWRU�
IDNWRU� \DQJ� PHQ\HEDENDQ� PDV\DUDNDW� WLGDN� PHODQMXWNDQ� NHLNXWVHUWDDQ� SDGD�
SURJUDP� ����� GHVD� VDSL� GL� NHOXUDKDQ� .DODVHUHQD� NHFDPDWDQ� %RQWRQRPSR�
NDEXSDWHQ�*RZD��6WXGL�.DVXV��.HORPSRN�WHUQDN�%DOODSDUDQJ�� 

0HWRGH� 'HOSKL� DGDODK� SURVHV� \DQJ� GLODNXNDQ� GDODP� NHORPSRN� XQWXN�
PHQVXUYHL� GDQ� PHQJXPSXONDQ� SHQGDSDW� GDUL� SDUD� PDV\DUDNDW� \DQJ� WLGDN�
PHODQMXWNDQ� SURJUDP� ����� GHVD� VDSL�� 0HWRGH� LQL� EHUJXQD� XQWXN�PHQVWUXNWXUNDQ�
SURVHV� NRPXQLNDVL� NHORPSRN� VHKLQJJD� SURVHVQ\D� DNDQ� EHUMDODQ� HIHNWLI�� VHKLQJJD�
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NHORPSRN�WHUVHEXW�ELVD�PHQ\HOHVDLNDQ�PDVDODK��3DGD�XPXPQ\D�WLJD�SXWDUDQ�FXNXS�
PHPEXNWLNDQ� XQWXN� PHPSHUROHK� MDZDEDQ� \DQJ� VWDELO� �5XP� GDQ� +HOLDWL�� �������
3HQJJXQDDQ�0HWRGH�'HOSKL�GHQJDQ�WXMXDQ�XQWXN�PHQJHWDKXL�SHQGDSDW�PDV\DUDNDW��
GDODP�KDO�LQL�RUDQJ�\DQJ�PHQJHWDKXL�LVX�GDQ�SHUPDVDODKDQ�VHUWD�NRQGLVL�GL�ODSDQJDQ�
\DQJ�VHEHQDUQ\D��'HQJDQ�GHPLNLDQ��GLSHUROHK�LQIRUPDVL�\DQJ�DNDQ�PHOHQJNDSL�KDVLO�
DQDOLVLV�SHQHOLWLDQ�� 

3DGD� SHQHOLWLDQ� LQL� SHQJDPELODQ� QLODL� GLXUXWNDQ� GDUL� QLODL� WHUWLQJJL� VDPSDL�
WHUHQGDK��GLPDQD�QLODL�WHUWLQJJL�PHQXQMXNNDQ�IDNWRU�\DQJ�SDOLQJ�VHVXDL��VHEDOLNQ\D�
SDGD�QLODL� WHUHQGDK�PHUXSDNDQ� IDNWRU�\DQJ�NXUDQJ�VHVXDL�SDGD�PDV\DUDNDW�\DQJ�
PHQMDGL�SHQ\HEDE�WLGDN�PHODQMXWNDQ�SURJUDP������GHVD�VDSL��3HPEHULDQ�QLODL�GDUL�
DQJND� WHUWLQJJL� VDPSDL� DQJND� WHUHQGDK�GLODNXNDQ� VHFDUD�EHUWXUXW�WXUXW�GDUL� WDKDS�
NHGXD� GDQ� WDKDS� NHWLJD�� +DO� LQL� GLNDUHQDNDQ� DJDU� SHQHOLWL� OHELK� PXGDK� GDODP�
PHODNXNDQ� LGHQWLILNDVL� IDNWRU�IDNWRU� PDV\DUDNDW� WLGDN� PHODQMXWNDQ� SURJUDP� �����
GHVD�VDSL� 
%HULNXW�WDKDSDQ�PHWRGH�GHOSKL�� 
7DKDS�,�� 

3HQJXPSXODQ�GDWD�PHQJJXQDNDQ�NXLVLRQHU�GHQJDQ�IRUPDW�SHUWDQ\DDQ�VHFDUD�
WHUEXND��GLPDQD�UHVSRQGHQ�GLEHUL�NHEHEDVDQ�XQWXN�PHQMDZDE�SHUWDQ\DDQ��$GDSXQ�
SHUWDQ\DDQ�\DQJ�GLPDNVXG�\DLWX�³)DNWRU�IDNWRU�DSD�\DQJ�PHQ\HEDENDQ�DQGD�WLGDN�
PHODQMXWNDQ�NHLNXWVHUWDDQ�SDGD�SURJUDP������GHVD�VDSL"´�DGDSXQ�DQWLVLSDVL�NHWLND�
UHVSRQGHQ� NXUDQJ�PHPDKDPL� SHUWDQ\DDQ��PDND� GLEHULNDQ� VDWX� DWDX� GXD� FRQWRK�
MDZDEDQ� 
7DKDS�,,�� 

'DWD�\DQJ�GLSHUROHK�GDUL�WDKDS�,�NHPXGLDQ�GL�NHORPSRNNDQ��PDND�GLGDSDWNDQ�
EHEHUDSD� IDNWRU� SHQGRURQJ� PDV\DUDNDW� WLGDN� PHODQMXWNDQ� NHLNXWVHUWDDQ� SDGD�
SURJUDP� ����� GHVD� VDSL� VHUWD� PHQJHOHPLQDVL� MDZDEDQ� \DQJ� VDPD�� .HPXGLDQ�
GLUXPXVNDQ�NXHVLRQHU� WDKDS�GXD�\DQJ�PHPXDW�VHPXD� IDNWRU�IDNWRU� WHUVHEXW�\DQJ�
GLSHUROHK�GDUL�WDKDS�,��VHODQMXWQ\D�UHVSRQGHQ�GLPLQWD�XQWXN�PHPEHULNDQ�QLODL�VHVXDL�
GHQJDQ� IDNWRU� \DQJ� GLDQJJDS� SDOLQJ� VHVXDL� VDPSDL� \DQJ� SDOLQJ� WLGDN� VHVXDL�
PHQJHQDL� IDNWRU�\DQJ�PHQ\HEDENDQ�PDV\DUDNDW� WLGDN�PHODQMXWNDQ�SURJUDP������
GHVD�VDSL��5HVSRQGHQ�GLPLQWD�PHQJLVL�OHPEDU�NXHVLRQHU�GHQJDQ�PHPEHULNDQ�DQJND�
WHUWLQJJL�\DQJ�GLDQJJDS�IDNWRU�IDNWRU�\DQJ�SDOLQJ�VHVXDL�GDQ�DQJND�WHUHQGDK�XQWXN�
IDNWRU�IDNWRU�\DQJ�WLGDN�WHUODOX�VHVXDL�� 
7DKDS�,,,�� 

'DUL�KDVLO�SDGD�WDKDS�,,�GLGDSDWNDQ�XUXWDQ�IDNWRU�IDNWRU�SHQGRURQJ�PDV\DUDNDW�
WLGDN�PHODQMXWNDQ�NHLNXWVHUWDDQ�SDGD�SURJUDP������GHVD�VDSL��\DQJ�VHODQMXWQ\D�OLPD�
IDNWRU� WHUWLQJJL� DNDQ� PHQMDGL� NXHVLRQHU� WDKDS� ,,,� GLPDQD� UHVSRQGHQ� GLPLQWD�
PHPEHULNDQ� VNRU� QLODL� GDUL� \DQJ� WHUWLQJJL� VDPSDL� WHUHQGDK� GHQJDQ� VNRU� WHUWLQJJL�
PHUXSDNDQ�IDNWRU�\DQJ�SDOLQJ�VHVXDL�GDQ�VNRU�WHUHQGDK�PHUXSDNDQ�IDNWRU�\DQJ�WLGDN�
WHUODOX� VHVXDL� WHUKDGDS� IDNWRU�IDNWRU� PDV\DUDNDW� WLGDN� PHODQMXWNDQ� NHLNXWVHUWDDQ�
SDGD� SURJUDP� ����� GHVD� VDSL�� 6HWHODK� PHQGDSDWNDQ� VNRU� GDUL� UHVSRQGHQ��
VHODQMXWQ\D� GLODNXNDQ� SHQJHORPSRNNDQ� GDWD� GLPDQD� GDWD� \DQJ� PHQGDSDW� VNRU�
WHUWLQJJL�WHUEDQ\DN�DNDQ�PHQHPSDWL�XUXWDQ�SHUWDPD�VHEDJDL�IDNWRU�IDNWRU�\DQJ�SDOLQJ�
VHVXDL�EHUWXUXW�WXUXW�VDPSDL�IDNWRU�\DQJ�WLGDN�WHUODOX�VHVXDL�GL�XUXWDQ�WHUDNKLU� 
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��� .RQVHS�2SHUDVLRQDO 

.RQVHS� RSHUDVLRQDO� DGDODK� NRQVHS� VHFDUD� MHODV� PHJHQDL� YDULDEHO�YDULDEHO�
SHQHOLWLDQ��.RQVHS�RSHUDVLRQDO� MXJD�PHQJJDPEDUNDQ� WHQWDQJ�EDJDLPDQD�DNWLYLWDV�
\DQJ� KDUXV� GLODNXNDQ� XQWXN� PHPSHUROHK� GDWD� DWDX� LQGLNDWRU� \DQJ� GLPDNVXG�
�$ULNXQWR���������.RQVHS�RSHUDVLRQDO�GDODP�SHQHOLWLDQ�LQL�\DLWX�� 
x 3URJUDP������'HVD�6DSL 

3URJUDP� ����� GHVD� VDSL� PHUXSDNDQ� SURJUDP� \DQJ� GLEHQWXN� .HPHQWHULDQ�
3HUWDQLDQ� \DQJ� PHQXQMXN� %DODL� %HVDU� ,QVHPLQDVL� %XDWDQ� �%%,%�� 6LQJRVDUL�
VHEDJDL� SHODNVDQD� WHNQLVL� SURJUDP� GDODP� XSD\D� PHQLQJNDWNDQ� SURGXNWLYLWDV�
WHUQDN�GDQ�NHVHMDKWHUDDQ�SHWHUQDN� 

x $QJJRWD�.HORPSRN�7HUQDN 
$QJJRWD�NHORPSRN� WHUQDN�\DQJ�GLPDNVXG�DGDODK�PDV\DUDNDW�\DQJ� WHUJDEXQJ�
GDODP� NHORPSRN� WHUQDN� %DOODSSDUDQJ� DNDQ� WHWDSL� VXGDK� WLGDN� PHQJDGDNDQ�
VLVWHP�EDJL�KDVLO�SDGD�SURJUDP������GHVD�VDSL� 

x %DJL�+DVLO 
%DJL� KDVLO� DGDODK� VLVWHP� GLPDQD� GLODNXNDQQ\D� SHUMDQMLDQ� DWDX� LNDWDQ� XVDKD�
EHUVDPD� GDODP� PHODNXNDQ� NHJLDWDQ� XVDKD�� %DJL� XVDKD� \DQJ� GLPDNVXGNDQ�
GDODP�KDO�LQL�DGDODK�VXDWX�SHUMDQMLDQ�NHUMD�GHQJDQ�XSDK�NKXVXV� 

x )DNWRU�IDNWRU�NHWLGDNLNXWVHUWDDQ�SURJUDP������GHVD�VDSL 
 )DNWRU�IDNWRU�NHWLGDNLNXWVHUWDDQ�SURJUDP������GHVD�VDSL�\DQJ�GLPDNVXG�DGDODK�

PHQJJDOL� LQIRUPDVL� WHUNDLW�SHQ\HEDE�SHWHUQDN� WLGDN� ODJL�PHQJLNXWL�VLVWHP�EDJL�
KDVLO�SDGD�SURJUDP������GHVD�VDSL�GL�NHORPSRN�WDQL�%DOODSDUDQJ� 

x 0HWRGH� 'HOSKL� DGDODK� VXDWX� PHWRGH� GLPDQD� GDODP� SURVHV� SHQJDPELODQ�
NHSXWXVDQ� PHOLEDWNDQ� EHEHUDSD� RUDQJ� PHODOXL� VHUDQJNDLDQ� NXLVLRQHU� \DQJ�
ELDVDQ\D�GLODNXNDQ���WDKDSDQ�� 
7DKDS�SHUWDPD�� 
3HQJXPSXODQ�GDWD�PHQJJXQDNDQ�NXLVLRQHU�GHQJDQ�IRUPDW�SHUWDQ\DDQ�VHFDUD�
WHUEXND��UHVSRQGHQ�GLEHUL�NHEHEDVDQ�XQWXN�PHQMDZDE�SHUWDQ\DDQ�� 
7DKDS�NHGXD�� 
'DWD� \DQJ� GLSHUROHK� GDUL� WDKDS� SHUWDPD� NHPXGLDQ� GLNHORPSRNNDQ�� PDND�
GLGDSDWNDQ�EHEHUDSD� IDNWRU�� \DQJ�NHPXGLDQ�PHQMDGL�NXHVLRQHU� WDKDS� ,,�XQWXN�
GLODNXNDQ�SHQLODLDQ�SDGD�UHVSRQGHQ�\DQJ�VHODQMXWQ\D�GLODNXNDQ�HOLPLQDVL�XQWXN�
GLNHUXFXWNDQ�IDNWRU�IDNWRU�\DQJ�SDOLQJ�VHVXDL� 
7DKDS�NHWLJD�� 
+DVLO� GDUL� WDKDS� NHGXD� \DQJ� WHULGHQWLILNDVL� IDNWRU� SDOLQJ� VHVXDL� EHUGDVDUNDQ�
SHQLODLDQ� GDUL� UHVSRQGHQ� \DQJ� VXGDK� GLNHUXFXWNDQ� ROHK� SHQHOLWL�� VHODQMXWQ\D�
GLODNXNDQ� SHQLODLDQ� ROHK� UHVSRQGHQ� VHKLQJJD� GLGDSDWNDQ� IDNWRU�IDNWRU� XWDPD�
VHEDJDL�IDNWRU�\DQJ�SDOLQJ�VHVXDL� 
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