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7HNQLN�,QIRUPDWLND��)DNXOWDV�7HNQLN��8QLYHUVLWDV3DPXODQJ�

H�PDLO��PDXODQD����#JPDLO�FRP�
�

�

$%675$.�

�

%DQ\DN�LQVWDQVL�NKXVXVQ\D�VHNRODK�PDVLK�PHQJDQJJDS�PDQDMHPHQ�DVHW�VHFDUD�ILVLN�KDQ\DODK�

VHNHGDU� LQVWUXPHQ� SHQJHORODDQ� GDIWDU� DVHW�� 5HDOLWD� GL� ODSDQJDQ� PHQXQMXNDQ� EDQ\DN� NDVXV� \DQJ�

VHEHQDUQ\D�GLPXODL�GDUL�VDODK�NHOROD�GDQ�VDODK�XUXV�PDVDODK�DVHW��VHKLQJJD�EHUGDPSDN�NHUXJLDQ�\DQJ�

WLGDN�VHGLNLW��0DQDMHPHQ�DVHW�DGDODK�VHUDQJNDLDQ�NHJLDWDQ�\DQJ�WHUGLUL�GDUL�LQGHQWLILNDVL�DVHW�DSD�

\DQJ�GLEXWXKNDQ��PHPSHUROHK��DVHW��PHQ\HGLDNDQ�ORJLVWLF�GDQ�VLVWHP�SHQGXNXQJ�SHPHOLKDUDDQ�GDUL�
DVVHW� GDQ� SHQJKDSXVDQ� DWDX� SHPEDKDUXDQ� DVVHW� VHKLQJJD� OHELK� HIHNWLI� GDQ� HILVLHQ�� 8QWXN�

PHPSHUFHSDW� GDQ� PHPXGDKNDQ� � EDJL� SHQJJXQD� GL� VHNRODK� GDODP� PHPDQDMHPHQ� DVHW� VHNRODK�

GLSHUOXNDQ�ILWXU� WDPEDKDQ�\DLWX�5),'��5DGLR�)UHTXHQF\� ,GHQWLILFDWLRQ��DGDODK�VLVWHP�LGHQWLILNDVL�

WDQSD� NDEHO� \DQJ� PHPXQJNLQNDQ� SHQJDPELODQ� GDWD� WDQSD� KDUXV� EHUVHQWXKDQ�� 3URWRWLSH� DGDODK�

SHQJHPEDQJDQ�\DQJ�FHSDW�GDQ�SHQJXMLDQ�WHUKDGDS�PRGHO�NHUMD�SURWRWLSH�GDUL�DSOLNDVL�EDUX�PHODOXL�

SURVHV� LQWHUDNVL� GDQ� EHUXODQJ�XODQJ� \DQJ� ELDVD� GLJXQDNDQ� DKOL� VLVWHP� LQIRUPDVL� GDQ� DKOL� ELVQLV��

3URWRWLSH� GLVHEXW� MXJD� GHVDLQ� DSOLNDVL� FHSDW� �UDSLG� DSSOLFDWLRQ� GHVLJQ� DWDX� 5$'�� NDUHQD�

PHQ\HGHUKDQDNDQ� GDQ�PHPSHUFHSDW� GHVDLQ� VLVWHP��'HQJDQ� DGDQ\D� VLVWHP�PDQDMHPHQ� DVHW� \DQJ�

EDUX�� PRGHUQ�� VLVWHPDWLV�� YDOLG� GDQ� UHDO� WLPH� GDSDW� PHPXGDK� SHNHUMDDQ�PHQJHOROD� DVHW� VHNRODK�

GHQJDQ� EDLN� GDQ� EHQDU�� GDQ� GDSDW� PHPLQLPDOLVLU� NHUXJLDQ� \DQJ� WHUMDGL� DNLEDW� NHVDODKDQ� GDODP�
SHQJHORODDQ�$VHW�GL�VHNRODK��

�

.DWD�.XQFL��$VHW�PDQDMHPHQ��5),'��SURWRW\SH��6HNRODK�
�

��� 3(1'$+8/8$1�
$VHW�PHUXSDNDQ�KDO�\DQJ�VDQJDW�SHQWLQJ�

EDJL�VXDWX�LQVWDQVL��0HQXUXW�+ZD��������GDODP�

6UL�/DQNDQ�-RXUQDO�RI�(VWDWH�� � VHMDODQ�GHQJDQ�

NHEXWXKDQ� DNDQ� WHPSDW� XVDKD�� SURSHUWL�

GLJDPEDUNDQ� VHEDJDL� IDNWRU� SHQWLQJ� GDUL�
SURGXNVL��+DO�LQL�PHQMHODVNDQ�PHQJDSD�EDQ\DN�

LQVWDQVL�PHPSXQ\DL�DVHW�SURSHUWL�GDODP�MXPODK�

EHVDU� �6HLOHU� HW� DO�� ����� GDODP� 6UL� /DQNDQ�
-RXUQDO� RI� (VWDWH��� %HUNDLWDQ� GHQJDQ� KDO�

WHUVHEXW��PDND�DVHW�SURSHUWL�GDODP�MXPODK�\DQJ�

EHVDU�KDUXV�GDSDW�GLNHOROD�GHQJDQ�EDLN���

%DQ\DN� LQVWDQVL� PDVLK� PHQJDQJJDS�

PDQDMHPHQ�DVHW� VHFDUD� ILVLN�KDQ\DODK� VHNHGDU�

LQVWUXPHQ� SHQJHORODDQ� GDIWDU� DVHW�� 5HDOLWD� GL�

ODSDQJDQ� PHQXQMXNDQ� EDQ\DN� NDVXV� \DQJ�

VHEHQDUQ\D�GLPXODL�GDUL�VDODK�NHOROD�GDQ�VDODK�

XUXV� PDVDODK� DVHW�� VHKLQJJD� EHUGDPSDN�
NHUXJLDQ� \DQJ� WLGDN� VHGLNLW�� 6HEDJDL� FRQWRK�

RSWLPDOLVDVL�VXPEHU�GD\D� WLGDN�ELVD�GLODNXNDQ�

VHFDUD� PDNVLPDO� NDUHQD� WLGDN� WHULGHQWLILNDVL�
GHQJDQ� MHODV�� VHKLQJJD� VXOLW� XQWXN�

PHPHQHMHPHQ� DODW�DODW� WHUVHEXW� DSDNDK� VXDWX�

DODW�SURGXNVL�VXGDK�VDDWQ\D�XQWXN��GLJDQWL�DWDX�
PDVLK�OD\DN�XQWXN�GL�PDLQWHQDQFH��3HUWDQ\DDQ�

EHULNXWQ\D� EDJDLPDQD�PHQJHWDKXL� SHUJHUDNDQ�

VHWLDS� DVHW� \DQJ� PDVXN� GDQ� NHOXDU� VHWLDS�

KDULQ\D��EDLN�XQWXN�NHSHUOXDQ�SHPLQMDPDQ�DVHW�

DWDX�PDLQWHQDQFH�� 'DQ� DSDNDK� VHPXD� EDUDQJ�

\DQJ� VHOHVDL� GLSLQMDP� WHODK� NHPEDOL� NHGDODP�

UXDQJDQQ\D� NHPEDOL�� 6HPXD� KDO� LWX� DNDQ�
PHQMDGL� PDVDODK� MLND� PDVLK� GLODNXNDQ� VHFDUD�

PDQXDO� WDQSD� EDQWXDQ� VXDWX� DODW� DWDX� VLVWHP�

\DQJ�PHPHQHMHPHQQ\D��
�

��� /$1'$6$1�7(25,�
3HQJHUWLDQ� VLVWHP� PHQJDQGXQJ� DUWL�

NXPSXODQ�NXPSXODQ� GDUL� NRPSRQHQ�

NRPSRQHQ� \DQJ� GLPLOLNL� XQVXU� NHWHUNDLWDQ�

DQWDUD�VDWX�GHQJDQ�ODLQQ\D��,QGUDMLW���������

0DQDMHPHQ� DVHW� DGDODK� VHUDQJNDLDQ�

NHJLDWDQ�\DQJ�WHUGLUL�GDUL�LQGHQWLILNDVL�DVHW�DSD�

\DQJ� GLEXWXKNDQ�� PHPSHUROHK� DVHW��
PHQ\HGLDNDQ� ORJLVWLF� GDQ� VLVWHP� SHQGXNXQJ��

SHPHOLKDUDDQ��GDUL��DVHW�GDQ�SHQJKDSXVDQ�DWDX�

SHPEDKDUXDQ� DVHW� � � VHKLQJJD� � � OHELK� � � HIHNWLI���
GDQHILVLHQ��1LFKRODV�+DVWLQJV�$��-���������

3URWRWLSH� GHVDLQ� DQWDUPXND� PHUXSDNDQ�

FRQWRK� DWDX� VLPXODVL� GDUL� OD\DU� NRPSXWHU��
IRUPXOLU�� DWDX� ODSRUDQ�� 3URWRWLSH� PHUXSDNDQ�
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SHUVLDSDQ�GDUL�PDVLQJ�PDVLQJ�DQWDUPXND�XQWXN�

GLWXQMXNNDQ�NHSDGD�SHQJJXQD��GDQ��SURJUDPHU�

EDJDLPDQD� VXDWX� VLVWHP� GLWDPSLONDQ� �$ODQ�

'HQQLV�GNN���������
$UGXLQR�DGDODK�SHQJHQGDOL�PLNURVLQJOH�

ERDUG� \DQJ� EHUVLIDW� RSHQ�VRXUFH�� GLWXUXQNDQ�

GDUL� :LULQJSODWIRUP�� GLUDQFDQJ� XQWXN�

PHPXGDKNDQ� SHQJJXQDDQ� HOHNWURQLN� GDODP�

EHUEDJDL� ELGDQJ�� +DUGZDUHQ\D� PHPLOLNL�

SURVHVRU$WPHO�$95�GDQ�VRIWZDUHQ\D�PHPLOLNL�
EDKDVD�SHPURJUDPDQ�VHQGLUL��6DDW�LQL�$UGXLQR�

VDQJDW�SRSXOHU�GL�VHOXUXK�GXQLD��%DQ\DN�SHPXOD�

\DQJ�EHODMDU�PHQJHQDO�URERWLND�GDQ�HOHNWURQLND�
OHZDW� $UGXLQR� NDUHQD� PXGDK� GLSHODMDUL�� 7DSL�

WLGDN� KDQ\D� SHPXOD�� SDUD� KREE\LVW� DWDX�

SURIHVLRQDO� SXQ� LNXW� VHQDQJ� PHQJHPEDQJNDQ�
DSOLNDVL� HOHNWURQLN� PHQJJXQDNDQ� $UGXLQR��

%DKDVD� \DQJ� GLSDNDL� GDODP� $UGXLQR� EXNDQ�

DVVHPEOHU� \DQJ� UHODWLI� VXOLW�� WHWDSL� EDKDVD� &�

\DQJ�GLVHGHUKDQDNDQ�GHQJDQ�EDQWXDQ�SXVWDND�

SXVWDND��OLEUDULHV��$UGXLQR��

5DVSEHUU\�3L�DWDX�5DVSL�DGDODK�NRPSXWHU�

NHFLO� VHXNXUDQ� VHEXDK�NDUWX�NUHGLW��5DVSEHUU\�

3L�PHPLOLNL�SURVHVRU��5$0�GDQ�SRUW�KDUGZDUH�

\DQJ�NKDV�\DQJ�ELVD�DQGD�WHPXNDQ�SDGD�EDQ\DN�
NRPSXWHU�� ,QL� EHUDUWL�� $QGD� GDSDW� PHODNXNDQ�

EDQ\DN� KDO� VHSHUWL� SDGD� VHEXDK� NRPSXWHU�

GHVNWRS�� DQGD� GDSDW� PHODNXNDQ� VHSHUWL�
PHQJHGLW� GRNXPHQ�� PHPXWDU� YLGHR� +'��

EHUPDLQ�JDPH��FRGLQJ�GDQ�EDQ\DN�ODJL��6DQJDW�

MHODV�VHNDOL��5DVSL�WLGDN�DNDQ�PHPLOLNL�NHNXDWDQ�
DWDX�WLGDN�VH�SRZHUIXOO�VHSHUWL�GHVNWRS�3&��WDSL�

NDUHQD�KDUJDQ\D�\DQJ� MDXK� OHELK�PXUDK�PDND�

NLWD� ELVD� PHQJRSUHN� GDQ� PHPRGLILNDVL� WDQSD�

PHPLNLUNDQ�KDUJDQ\D��5DVSEHUU\�3L�MXJD�EDJXV�

GDODP� PHODNXNDQ� EDQ\DN� KDO� \DQJ� WLGDN�

PHPEXWXKNDQ� NRPSXWHU� PDKDO� XQWXN�
PHPEXDWQ\D�� VHSHUWL� EHUMDODQ� VHEDJDL� 1$6�

�1HWZRUN$WWDFKHG6WRUDJH��� ZHEVHUYHU�� URXWHU��

PHGLD� FHQWHU�� 7RUUHQW%R[� GDQ� PDVLK� EDQ\DN�

ODJL�� 6LVWHP� RSHUDVL� XWDPD� XQWXN� 3L� DGDODK�

5DVSELDQ26GDQ� GLGDVDUNDQ� GDUL� 'HELDQ�

�EDVHGRQGHELDQ��� ,QL� DGDODK� GLVWULEXVL� OLQX[�

VHKLQJJD� DQGD� PXQJNLQ� DNDQ� PHUDVD� VHGLNLW�

EHUEHGD� MLND� DQGD� VHULQJ� PHQJJXQDNDQ�

NRPSXWHU� ZLQGRZV�� 0HVNLSXQ� VLVWHP� RSHUDVL�

\DQJ�GLGXNXQJ�XWDPD�DGDODK�UDVSELDQ�DQGD�MXJD�
GDSDW� PHQJLQVWDO� VLVWHP� RSHUDVL� ODLQ� VHSHUWL�

8EXQWX� FRUH� GDQ� 8EXQWX� PDUH�� 3LUDWH� 26��

260&��5,6�26��:LQGRZV����,27�GDQ�EDQ\DN�
ODJL��

5),'� �5DGLR�)UHTXHQF\� ,GHQWLILFDWLRQ��

DGDODK� VLQJNDWDQ� GDUL�
5DGLR)UHTXHQF\,GHQWLILFDWLRQ�� 5),'� �5DGLR�

)UHTXHQF\� ,GHQWLILFDWLRQ�� DGDODK� VLVWHP�

LGHQWLILNDVL� WDQSD� NDEHO� \DQJ� PHPXQJNLQNDQ�

SHQJDPELODQ� GDWD� WDQSD� KDUXV� EHUVHQWXKDQ�

VHSHUWL� EDUFRGH� GDQ� PDJQHWLFFDUG� VHSHUWL�

$70�� 5LQWLVDQ� WHJQRORJL� 5),'� �5DGLR�
)UHTXHQF\�,GHQWLILFDWLRQ��GLPXODL�VDDW�VHRUDQJ�

PDWD�PDWD� 8QL� VRYLHW� �5XVLD�� PHQHPXNDQ�

VLVWHP� SHQJLULPDQ� JHORPEDQJ� UDGLR� PHODOXL�

LQIRUPDVL� DXGLR�� *HORPEDQJ� VXDUD� \DQJ�

PHQJJHWDUNDQ�GLDJIUDJPD�\DQJ� WHODK�GLEHQWXN�

PHQMDGL� VHEXDK� UHVRQDWRU� \DQJ� PHPRGXODVL�
JHORPEDQJ�UDGLR�\DQJ�WHUSDQWXO��0HVNLSXQ�DODW�

LQL�EXNDQ�VHEXDK� LGHQWLILNDVL�QDPXQ�GLDQJJDS�

VHEDJDL� SHQGDKXOX� WHNQRORJL� 5),'� �5DGLR�
)UHTXHQF\� ,GHQWLILFDWLRQ��� 6HODLQ� LWX� DGD� MXJD�

WHNQRORJL�WUDQVSRQGHU�,))�\DQJ�GLJXQDNDQ�ROHK�

WHQWDUD� LQJJULV� SDGD� SHUDQJ� GXQLD� NH��� XQWXN�
PHQJLGHQWLILNDVL� SHVDZDW� VHEDJDL� WHPDQ� DWDX�

PXVXK�� 3HUDQJNDW� 5),'� �5DGLR�)UHTXHQF\�

,GHQWLILFDWLRQ��\DQJ�PHQMDGL�FLNDO�EDNDO�VLVWHP�

5),'� �5DGLR�)UHTXHQF\� ,GHQWLILFDWLRQ��

PRGHUQ� DGDODK� 3HUDQJNDW� 0DULR� &DUGXOOR��

NDUHQD� PHQJJXQDNDQ� WUDQVSRQGHUUDGLRSDVLI�

GHQJDQ�PHPRUL��3DWHQ�GDVDU�&DUGXOOR�PHOLSXWL�

SHQJJXQDDQ� 5)�� VXDUD� GDQ� FDKD\D� VHEDJDL�

PHGLD� WUDQVPLVL�� 5),'� �5DGLR�)UHTXHQF\�
,GHQWLILFDWLRQ��GLWDZDUNDQ�NHSDGD�LQYHVWRU�SDGD�

WDKXQ������PHOLSXWL�SHQJJXQDDQ�GDODP�ELGDQJ�

WUDQVSRUWDVL��SHUEDQNDQ��NHDPDQDQ�GDQ�PHGLV��
�

��� 0(72'(�3(1(/,7,$1�
'L� GDODP� DQDOLVLV� LQL� DNDQ�PHQMHODVNDQ�

DSD� VDMD� SURVHV� VLVWHP� LQIRUPDVL� \DQJ�

GLXVXONDQ��.DUHQD�GDWD�\DQJ�GLJXQDNDQ�VHODPD�

VHEHOXPDGDVLVWHP� \DQJ� DNDQ� GLEXDW�� DGPLQ�

VHNRODK� \DQJ� PHQJXUXVL� EDJLDQ� SHPLQMDPDQ�

DVVHW� VHNRODK� LQL� PHPSURVHV� GHQJDQ� DSOLNDVL�
\DQJ� IDPLOLDU� GLSDNDL� \DLWX� PLFURVRIW� H[FHO��

8QWXN�LWX�GDWD�GDODP�H[FHO�KDUXV�GL�PLJUDVLNDQ�

NHGDODP� VLVWHP� \DQJ� WHUEDJL� GDODP� �� WDKDS�
\DLWX� SURVHV� XSORDG� MHQLV� NHODV� GDQ� NRGH�

NHODVQ\D�� 6HWHODK� LWX�SURVHV�XSORDG� GDWD� DVVHW�

VHNRODK� \DQJ� DNDQ� GL� PLJUDVLNDQ� NHGDODP�
GDWDEDVH��

�
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�
*DPEDU���$FWLYLW\�3URVHV�8SORDG�'DWD�.HODV�

�

�
*DPEDU���$FWLYLW\�3URVHV�8SORDG�'DWD�

$VHW�6HNRODK�
�

D��3URVHV�(GLWLQJ�'DWD�$VHW�

3DGD�WDKDS�LQL�DGPLQ�GLEHUL�NHZHQDQJDQ�
XQWXN� PHQJHGLW� GDWD� DVVHW� VHNRODK�� %DLN� GDUL�

QDPD� DVHW� \DQJ� GDSDW� GLJDQWL�� VWDWXV� DVHW��

IRWRDVHW�� GDQ� NHWHUDQJDQ� ODLQ�ODLQ� \DQJ�

PHQMHODVNDQ� FULWHULD� DVVHW� WHUVHEXW�� 6HWHODK�

WDKDS�LQL�DVVHW�VXGDK�VLDS�XQWXN�GLSLQMDP��

�
*DPEDU���$FWLYLW\�3URVHV�(GLWLQJ�'DWD�

$VHW�6HNRODK�

�

E��3URVHV�3HPLQMDPDQ�$VHW�

3DGD�WDKDS�LQL�XVHU�GDSDW�PHOLKDW�GDIWDU�

DVVHW� VHNRODK� \DQJ� WHUVHGLD� XQWXN� GLSLQMDP��

XVHU� KDQ\D� SHUOX� PHPDVXNDQ� WDQJJDO�
SHPLQMDPDQ� GDQ� WDQJJDO� SHQJHPEDOLDQ� DVHW�

WHUVHEXW�� 6HWHODK� LWX� WLQJJDO� PHQXQJJX� VWDWXV�

SHQ\HWXMXDQ�SHPLQMDPDQ�GDUL�DGPLQ��

�

F��3URVHV�3HQ\HWXMXDQ�3HPLQMDPDQ�$VHW�

3DGD� WDKDS� LQL� DGPLQ� GDSDW� PHODNXNDQ�

SHQ\HWXMXDQ� DWDX� SHQRODNDQ� WHUKDGDS�

SHQJDMXDQ� SHPLQMDPDQ� XVHU�� $SDELOD�

SHPLQMDPDQ� GLVHWXMXL� XVHU� � GDSDW� ODQJVXQJ�

PHQJNRQILUPDVL� DGPLQ� XQWXNPHODNXNDQ�
SHQJDPELODQ� DVHW� \DQJ� GLSLQMDP�� 'DQ� ELOD�

SHQJDMXDQ�GLWRODN�PDND�GDIWDU�SHQJDMXDQ�DNDQ�

WHUKDSXV�GDODP�GDIWDU�XVHU�

�DFW�0LJUDVL�'DWD�.HODV

0XODL

$GPLQ�0HQ\LDSNDQ�'DWD�0LJUDVL�.HODV�'DODP�%HQWXN�([FHO

$GPLQ�/RJLQ�'DODP�6LVWHP

0HODNXNDQ�8SORDG�'DWD�'DODP�6LVWHP

9DOLGDVL

'DWD�0DVXN�'DODP�6LVWHP

6HOHVDL

'DWD�8SORDG�7LGDN�6HVXDL�

'HQJDQ�7HPSODWH�6LVWHP

'DWD�6HVXDL�'HQJDQ�7HPSODWH�8SORDG�6,VWHP

�DFW�0LJUDVL�'DWD�$VHHWV

0XODL

$GPLQ�0HQ\LDSNDQ�'DWD�0LJUDVL�$VHW�'DODP�%HQWXN�([FHO

$GPLQ�/RJLQ�'DODP�6LVWHP

0HODNXNDQ�8SORDG�'DWD�'DODP�6LVWHP

9DOLGDVL

'DWD�0DVXN�'DODP�6LVWHP

6HOHVDL

'DWD�8SORDG�7LGDN�6HVXDL�

'HQJDQ�7HPSODWH�6LVWHP

'DWD�6HVXDL�'HQJDQ�7HPSODWH�8SORDG�6,VWHP

�DFW�(GLWLQJ�'DWD�6LVWHP

0XODL

$GPLQ�ORJLQ�GDODP�VLVWHP

$GPLQ�PHODNXNDQ�HGLWLQJ�GDWD�GDODP�VLVWHP��VHSHUWL�PHOHQJNDSL�

GDWD�DVHW�\DJQ�NXUDQJ�PHQDPEDKNDQ�IRWR��GOO

$GPLQ�ORJRXW�GDUL�VLVWHP

6HOHVDL
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�
*DPEDU����$FWLYLW\�3URVHV�3HPLQMDPDQ�

�

�
*DPEDU���$FWLYLW\�3URVHV�3HQ\HWXMXDQ�

3HPLQMDPDQ�

�
*DPEDU����$FWLYLW\�3URVHV�3HQRODNDQ�

3HPLQMDPDQ�

�

G��3URVHV�3HODFDNDQ�$VHW�

3DGD� WDKDS� LQL� DVHW� \DQJ� WHODK� GLDMXNDQ�

XQWXN�GLSLQMDP�VXGDK�PHPLOLNL� WDQJJDO� NDSDQ�

KDUXVQ\D�EDUDQJ�NHOXDU��GDQ�ROHK�VLDSD�EDUDQJ�

LWX�GL�SLQMDP��-LND�DVVHW� WHUVHEXW�NHOXDU�EXNDQ�

GDUL� MDGZDO� \DQJ� VXGDK� GLVHWXMXL� 5),'� DNDQ��
PHPEXQ\LNDQ� DODUP�� SHUWDQGD� EDKZD� DGD�

PDVDODK�WHUKDGDS�EDUDQJ�WHUVHEXW��

-LND� DVHW� GL� EDZD� SDGD� WDQJJDO� \DQJ�
EHQDU� PDND� 5),'� DNDQ� PHQFDWDW�

NHEHUDGDDQQ\D��GDQ�PHQJXSGDWH�VWDWXV�WHUDNKLU�

EDUDQJ�WHUVHEXW�GDUL�EHEHUDSD�WHPSDW��\DLWX�DUHD�
NHODV��DUHD�JHGXQJ�VHNRODK�GDQ�DUHD�SRV�VDWSDP��

5),'�DNDQ�PHPEHULNDQ�VWDWXV�WHUDNKLU�VDPSDL�

EDUDQJ�WHUVHEXW�NHOXDU�GDUL�DUHD�VHNRODK��

�

�DFW�3HQJDMXDQ�3LQMDPDQ

0XODL

8VHU�ORJLQ�GDODP�VLVWHP

0HODNXNDQ�SHPLOLKDQ�WHUKDGDS�DVHW�\DQJ�DNDQ�GL�SLQMDP

0HODNXNDQ�SHQJLVLDQ�GDWD�GDWD�XQWXN�SHPLQMDPDQ

$MXNDQ�3HPLQMDPDQ

6HOHVDL

�DFW�3HQ\HWXMXDQ�3LQMDPDQ

0XODL

$GPLQ�ORJLQ�GDODP�VLVWHP

0HODNXNDQ�SHQJHFHNDQ�WHUKDGDS�SHQJDMXDQ�

SHPLQMDPDQ�GDUL�XVHU

0HODNXNDQ�DSSURYDO

6HOHVDL

9DOLGDVL

'DWD�VHVXDL�DWDX�EDUDQJ�WHUVHGLD

�DFW�3HQRODNDQ�3HPLQMDPDQ

0XODL

$GPLQ�ORJLQ�GDODP�VLVWHP

0HODNXNDQ�SHQJHFHNDQ�WHUKDGDS�SHQJDMXDQ�

SHPLQMDPDQ�GDUL�XVHU

0HODNXNDQ�UHMHFWHG

6HOHVDL

9DOLGDVL

'DWD�WLGDN�VHVXDL�DWDX�EDUDQJ�WLGDN�WHUVHGLD
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�
*DPEDU����$FWLYLW\�3URVHV�3HPLQMDPDQ�\DQJ�

6DODK�

�

�
*DPEDU����$FWLYLW\�3URVHV�3HPLQMDPDQ�\DQJ�

%HQDU�

�

�

��� 3(0%$+$6$1�
7HUGDSDW� ��GXD�� MHQLV� LPSOHPHQWDVL��

\DLWX� LPSOHPHQWDVL�SHUDQJNDW�NHUDV�XQWXN�DODW�
VFDQQHU�GDQ�SHUDQJNDW�OXQDNQ\D��

,PSOHPHQWDVL� SHUDQJNDW� NHUDV� XQWXN�

VFDQQHU��
D�� 0HVLQ� VFDQQHU�5),'�GHQJDQ� WLSH� UDQJH�
ORQJ� GLVWDQFH�� \DQJ� PHPXQJNLQNDQ�

VFDQQLQJ�EDUDQJ�GDUL�MDUDN�MDXK��

E�� $UGXLQR�QDQR�\DQJ�VXGDK�GL�PRGLILNDVL�
GDQ� KDQ\D� GLDPELO� EHEHUDSD� SRUW� \DQJ�

GLEXWXKNDQ�VDMD��

F�� (63� ����� VHEDJDL� SHQDQJNDS� ZLUHOHVV�
MXJD� VHEDJDL� VDUDQD� WUDQVDSRUWDVL� GDWD�

GDUL�DUGXLQR�NH�UDVSEHUU\�SL��
G�� %R[�SDQHO�XNXUDQ�����[�����P�XQWXN�FDVH�
DWDX�SHOLQGXQJ�UDVSEHUU\�SLQ\D��

H�� /D\DU�/&'�XNXUDQ�����P�\DQJ�GLWHPSHO�
GLGHSDQ� ER[� SDQHO� XQWXN� PHQDPSLONDQ�

GDWD�\DQJ�GLGDSDW��

I�� 3&%� XNXUDQ� �� ±� ��� FP� XQWXN� WHPSDW�
NRPXQLNDVL�DUGXLQR�GDQ�HVS�������

J�� .DEHO� MXPSHU� \DQJ� GLJXQDNDQ� DUGXLQR�
XQWXN� EHUNRPXQLNDVL� GHQJDQ� DUGXLQR�

ODLQ�DWDX�HVS�������

�

,PSOHPHQWDVL�SHUDQJNDW�NHUDV�XQWXN�ZHE�

DSOLNDVL�� 5DVSEHUU\� SL� ��� LQL� DGDODK� MHQLV�

SHUVRQDOFRPSXWHU� PLQL� \DQ� JXQDNDQ� VHEDJDL�

VHUYHU�GDUL�ZHE�DSOLNDVL��
3HUDQJNDW� OXQDN� \DQJ� GLJXQDNDQ� XQWXN�

PHQJLPSOHPHWDVLNDQ� VLVWHP� DGDODK� VHEDJDL�

EHULNXW��
D�� :HE� EURZVHU� �*RRJOH� FKURRPH� DWDX�
&KURPLXP���

E�� /$033� �/LQX[�� $SDFKH�� 0\VTO�� 3+3��
3HDUO���

F�� 3+3� /DUDYHO� ���� LQL� DGDODK� IUDPHZRUN�
GDUL�3+3��

G�� 3+3�DUWLVDQ�XQWXN�FRPPDQG�OLQH�GL�OLQX[�
GDQ�MXJD�XQWXN�ODUDYHO��

�
%HUGDVDUNDQ�,PSOHPHQWDVL�PDND�EHQWXN�

DQWDUPXND� \DQJ� DNDQ� GLWDPSLONDQ� PHQMDGL� ��

�WLJD�� EDJLDQ� \DLWX� DQWDUPXND� XQWXN� SXEOLF��
SHQJJXQD�GDQ�DGPLQLVWUDWRU��DGPLQ���

D��+DODPDQ�XQWXN�SXEOLF��

�

�DFW�3HODFDNDQ�$VHW�\DQJ�6DODK

0XODL

8VHU�PHPEDZDQ�DVHW�VHNRODK�PHOHZDWL�PHVLQ�UILG

PHVLQ�PHODNXNDQ�VFDQ�GDQ�PHPYDOLGDVL�DVHW�WHUVHEXW

9DOLGDVL

-LND�DVHW�WHUVHEXW�EHOXP�

GLODNXNDQ�SHPHVDQDQ�GL�

WDQJJDO�GLPDQD�DVHW�

WHUVHEXW�GLEDZD�GDQ�

EHOXP�GL�DSSURYH�ROHK�

DGPLQ

6HOHVDL

0HVLQ�DNDQ�PHPEXQ\LNDQ�DODUDP�PHQDQGDNDQ�DGD�

DVHW�\DQJ�GLEDZD�WLGDN�VHVXDL�SURVHGXU

�DFW�3HODFDNDQ�$VHW�\DQJ�6DODK

0XODL

8VHU�PHPEDZDQ�DVHW�VHNRODK�PHOHZDWL�PHVLQ�UILG

PHVLQ�PHODNXNDQ�VFDQ�GDQ�PHPYDOLGDVL�DVHW�WHUVHEXW

9DOLGDVL

-LND�DVHW�WHUVHEXW�VXGDK�

GLODNXNDQ�SHPHVDQDQ�GL�

WDQJJDO�GLPDQD�DVHW�

WHUVHEXW�GLEDZD�GDQ�

VXGDK�GL�DSSURYH�ROHK�

DGPLQ

6HOHVDL

0HVLQ�DNDQ�PHQFDWDW�NHEHUDGDDQ�WHUDNKLU�GDUL�EDUDQJ�

WHUVHEXW
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�

*DPEDU����7DPSLODQ�'DVKERDUG��

�
F�� +DODPDQ�XQWXN�SHQJJXQD�DWDX�XVHU��
�

�
�

*DPEDU�����7DPSLODQ�%HUDQGD�8VHU�

�

F��+DODPDQ�XQWXN�DGPLQLVWUDWRU��DGPLQ���

�

�
�

*DPEDU������7DPSLODQ�%HUDQGD�$GPLQ�

�

��� .(6,038/$1�
3HQJJXQDDQ� 5),'� SDGD� VLVWHP�

PDQDMHPHQ�DVHW�\DQJ�EDUX��PRGHUQ��VLVWHPDWLV��

YDOLG� GDQ� UHDO� WLPHGDSDW� PHPXGDK� SHNHUMDDQ�

PHQJHOROD� DVHW� VHNRODK� PXODL� EDUDQJ� PDVXN�
VDPDSDL� EDUDQJ� WHUVHEXW� NHPEDOL� NH� WHPSDW�

VHPXOD� VHPXD� GDSDW� GLSDQWDX� ODQJVXQJ�

NHEHUDGDDQ\D�� 6HUWD� VHPXD� ODSRUDQ� DVHW�
WHUVHEXW�GLVDMLNDQ�OHQJNDS�GDQ�UHDO�WLPH�GHQJDQ�

NRQGLVL� VHEHQDUQ\D� VHUWD� ODSRUDQ� EHUVLIDW�

KLVWRULFOH��

�

��� 6$5$1�
6DUDQ�XQWXN�SHQHOLWLDQ�VHODQMXWQ\D�GDSDW�

GLEXDW� GHQJDQ� PHQJJXQDNDQ�$3,� SDGD� VHWLDS�

URXWH� \DQJ� GLSDNDL� VHKLQJJD� GDSDW� GLJXQDNDQ�

XQWXN�SHQJHPEDQJDQ�YHUVL�PRELOHQ\D��
�

�

'$)7$5�3867$.$�
+DVWLQJV�� 1LFKRODV� $�� -������� 3K\VLFDO� $VVHW�

0DQDJHPHQW�� (GLVL� SHUWDPD�� /RQGRQ��

6SULQJHU���

2¶%ULHQ�� -DPHV� $�� �������� 3HQJDQWDU� 6LVWHP�

,QIRUPDVL��3HUVHIHNWLI�%LVQLV�GDQ�0DQDMHULDO��

���WK� HGLWLRQ��� 6DOHPED� HGLWLRQ�� 6DOHPED�

(PSDW��-DNDUWD��

$O� )DWWD�� +DQLI�� ������ �$QDOLVLV� GDQ� SHUDQFDQJDQ�

VLVWHP�LQIRUPDVL��<RJ\DNDUWD��$QGL���

$JXV�0XO\DQWR��������6LVWHP�,QIRUPDVL�.RQVHS�GDQ�

$SOLNDVL��3XVWDND�3HODMDU�<RJ\DNDUWD�

'HQQLV��$ODQ��:L[RP��+DOH\�%DUEDUD��	�7HJDUGHQ��

'DYLG�� ������ 6\VWHPV�$QDO\VLV� DQG�'HVLJQ�

ZLWK�80/�9HUVLRQ�������$Q�2EMHFW�2ULHQWHG�

$SSURDFK��6HFRQG�(GLWLRQ��8QLWHG�6WDWHV�RI�

$PHULFD���-RKQ�:LOH\�	�6RQV��,QF��

,QGUDMLW�� ������ $QDOLVLV� GDQ� 3HUDQFDQJDQ� 6LVWHP�

%HURULHQWDVL�2EMHFW��%DQGXQJ��,QIRUPDWLND��

,NDWDQ� � $NXWDQVL� � ,QGRQHVLD�� � ������ � 6WDQGDU��

$NXQWDQVL� � .HXDQJDQ� � 3HU� � �� 6HSWHPEHU�

������-DNDUWD���3HQHUELW�6DOHPED�(PSDW�

-RJL\DQWR�� +DUWRQR�� ������ $QDOLVLV� GDQ� 'HVDLQ�

6LVWHP� ,QIRUPDVL�� (GLVL� ,,,�� � <RJ\DNDUWD��

$1',��

.XVULQL�� ���������� .RQVHS� GDQ� DSOLNDVL� VLVWHP�

SHQGXNXQJ� NHSXWXVDQ�� SHQHUELW� $QGL��

<RJ\DNDUWD��

5REHUW� *� 0XUGLFN�� GNN�� 6LVWHP� ,QIRUPDVL� 8QWXN�

0DQDMHPHQ� 0RGHUQ�� -DNDUWD�� (UODQJJD��

������

5RVD�$�6�GDQ�6DODKXGGLQ��0���5HND\DVD�SHUDQJNDW�

OXQDN��� �HQG� HG�� %DQGXQJ�� ,QIRUPDWLND��

������

7KH�$PHULFDQ��$VVRFLDWLRQ��RI�6WDWH��+LJKZD\�DQG��

7UDQVSRUWDWLRQ��2IILFLDO����������VW�&HQWXU\�

$VVHW� 0DQDJHPHQW��

KWWS���ZZZ�WWDS�PWX�HGX�SXEOLFDWLRQV��

�������

�VWB&HQWXU\B$VVHWB0DQDJHPHQW�SGI��

'LDNVHV�SDGD�WDQJJDO����2NWREHU������

�


