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��� /DWDU�%HODNDQJ

,QGRQHVLD�WHUPDVXN�GDODP�ZLOD\DK FLQFLQ�DSL��ULQJ�RI�ILUH��\DQJ�PHPLOLNL�

SRWHQVL�EHQFDQD�DODP�FXNXS�WLQJJL�NDUHQD�EHUDGD�GLDQWDUD�ZLOD\DK�OLQWDVDQ�GXD�

MDOXU�SHJXQXQJDQ��\DLWX�SHJXQXQJDQ�6LUNXP�3DVLILN�GDQ�6LUNXP�0HGLWHUDQLD��

6HODLQ�LWX��SRVLVL�JHRORJLV�,QGRQHVLD�EHUDGD�SDGD�SHUWHPXDQ�WLJD�OHPSHQJ�DNWLI��

\DLWX�OHPSHQJ�,QGR�$XVWUDOLD�GL�EDJLDQ�VHODWDQ��OHPSHQJ�(XUR�$VLD�GL�EDJLDQ�

XWDUD� GDQ�OHPSHQJ�3DVLILN�GL�EDJLDQ�WLPXU��

'DUL�EHEHUDSD�NHMDGLDQ�JHPSD�EXPL�\DQJ�SHUQDK�WHUMDGL��ZDUJD�VHODOX�

WHUODPEDW�XQWXN�PHQ\HODPDWNDQ�GLUL�DWDX�PHODNXNDQ�HYDNXDVL�NH�WHPSDW�\DQJ�

DPDQ��+DO� LQL� GLVHEDENDQ� SHULQJDWDQ� LQIRUPDVL� JHPSD� \DQJ�GLNLULPNDQ�ROHK�

%0.*��%DGDQ�0HWHRURORJL��.OLPDWRORJL�GDQ�*HRILVLND� WLGDN�VHFDUD�ODQJVXQJ�

PHPEHULNDQ� SHULQJDWDQ� ODQJVXQJ� GDUL� DNWLYLWDV� JHPSD� \DQJ� WHUFDWDW� DODW�

VHLVPRJUDSK��2OHK�NDUHQD�LWX��PDV\DUDNDW�WLGDN�PHQJHWDKXL�ODQJNDK�\DQJ�KDUXV�

GLODNXNDQ�SDGD�VDDW�WHUMDGLQ\D�JHPSD�

3DGD� WHNQRORJL�GHWHNVL� JHPSD�EXPL� \DQJ�PDVLK� NRQYHQVLRQDO�� VHULQJ�

GLWHPXL� NHQGDOD� GDODP� SHQJXPSXODQ� GDWD� GDUL� JHPSD� EXPL�� VHUWD� DGDQ\D�

NHWHUJDQWXQJDQ�SDGD�WHQDJD�PDQXVLD�GDODP�PHQJRSHUDVLNDQ�DODW�NRQYHQVLRQDO�

WHUVHEXW�� +DO� LQL� PHQMDGL� SHQWLQJ� XQWXN� GLNHPEDQJNDQ�� PHQJLQJDW� EHQFDQD�

DODP� JHPSD� EXPL�PHUXSDNDQ� EHQFDQD� DODP� \DQJ� FXNXS� VHULQJ� WHUMDGL�� GDQ�

WHUMDGL�SDGD�NXUXQ�ZDNWX�\DQJ�EHJLWX�FHSDW��VHKLQJJD�NHVLJDSDQ�GDODP�VLVWHP�

GHWHNVL�JHPSD�EXPL�VDQJDWODK�SHQWLQJ�QLODLQ\D�

3DGD� SHQHOLWLDQ� VHEHOXPQ\D� PHQMHODVNDQ� LPSOHPHQWDVL� GDQ� DQDOLVLV�

MDULQJDQ� ZLUHOHVV� VHQVRU XQWXN� PRQLWRULQJ� GDQ� SHULQJDWDQ� JHPSD� EXPL

PHQJJXQDNDQ� VHQVRU� DFFHOHURPHWHU� 038� �����1DPXQ�� GDODP� SHQHOLWLDQ�

WHUVHEXW�KDQ\D�GDSDW�PHQGHWHNVL�JHWDUDQ�GDODP�EHQWXN�KRUL]RQWDO� 'DODP�7XJDV�

$NKLU� LQL�VHQVRU�\DQJ�GLJXQDNDQ�DGDODK�VHQVRU JHWDU GDQ�DFFHOHURPHWHU DG[O�

���� VHEDJDL�DODW�SHQJXNXU�JHWDUDQ�JHPSD�EXPL GDQ SHUJHUDNDQ�WDQDK��6HWHODK�

GDWD�WHODK�GLGDSDWNDQ�GDWD�JHWDUDQ�KRUL]RQWDO�GDQ�YHUWLNDO��WHUVHEXW GLRODK�VHVXDL�

GDWD� PHQXUXW %ULWLVK� *HRORJLFDO� 6XUYHǇ� XQWXN� PHQGDSDWNDQ� VDWXDQ� VNDOD�
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ULFKWHU��6HWHODK�GDWD�WHUVHEXW�WHODK�PHQMDGL�VDWXDQ�VNDOD�ULFKWHU��GDWD�WHUVHEXW

WHUVHEXW�GLVLPSDQ�NH�GDODP�PLNUR�GDQ�DNDQ�GLWUDQVPLVLNDQ�NH�VHUYHU��

��� 7XMXDQ� GDQ�0DQIDDW�3HQHOLWLDQ

$GDSXQ�WXMXDQ�GDUL�WXJDV�DNKLU�GDUL�VLVWHP�VHQVRU�JHPSD�DQWDUD�ODLQ��

�� 0HUDQFDQJ� VHEXDK� VLVWHP� VHQVRU� JHPSD� \DQJ� PHQJKDVLONDQ� KDVLO�

SHPEDFDDQ� VHQVRU� \DQJ� DNXUDW VHVXDL� GDWD� GDODP� VDWXDQ� VNDOD� 5LFWKHU

PHQXUXW�GDWD�GDUL %ULWLVK�*HRORJLFDO�6XUYH\�

�� 0HUDQFDQJ� VHEXDK� VLVWHP� VHQVRU� JHPSD� \DQJ� PHPEHUL� SHULQJDWDQ� GLQL�

WHUNDLW�WHUMDGLQ\D�JHPSD�EXPL�

$GDSXQ�PDQIDDW�GDUL�WXJDV�DNKLU�GDUL�VLVWHP�VHQVRU�JHPSD�DQWDUD�ODLQ��

�� 6LVWHP� VHQVRU� JHPSD� LQL� GLKDUDSNDQ� GDSDW� PHQFLSWDNDQ� VLVWHP� VHQVRU�

JHPSD�EXPL�\DQJ�OHELK�PXUDK� DNXUDW� GDQ�PXGDK�GL�LPSOHPHQWDVL�

�� ,PSOHPHQWDVL�VLVWHP�VHQVRU�JHPSD�EXPL�GLKDUDSNDQ�GDSDW�PHPLQLPDOLVDVL�

NRUEDQ�MLZD�JHPSD�EXPL�

��� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ� ODWDU� EHODNDQJ� SDGD� WXJDV� DNKLU� LQL� WHUGDSDW� EHEHUDSD�

SHUPDVDODKDQ��\DLWX�

�� %DJDLPDQD�PHWRGH�SHUDQFDQJDQ�VHUWD�UHDOLVDVL�VHEXDK�VLVWHP�VHQVRU�JHPSD�

\DQJ�PHQJKDVLONDQ�KDVLO�SHPEDFDDQ�VHQVRU�\DQJ�DNXUDW�

�� %DJDLPDQD�PRGHO� GDUL� UHDOLVDVL� VLVWHP� VHQVRU� JHPSD� DJDU�PHQJKDVLONDQ�

SHPEDFDDQ�VHQVRU�\DQJ�DNXUDW�

��� %DWDVDQ�0DVDODK

8QWXN�PHPEDWDVL�FDNXSDQ�SHPEDKDVDQ�PDVDODK�SDGD�7XJDV�$NKLU�LQL��PDND�

GLEHULNDQ�EDWDVDQ�EDWDVDQ�VHEDJDL�EHULNXW��

���0HQJJXQDNDQ�� QRGH�VHEDJDL�SHUDQJNDW�XML�FRED�GL�ODSDQJDQ

�� 3DUDPHWHU�\DQJ�GLDPDWL�DGDODK�EHVDUDQ�JHWDUDQ�GDODP�VNDOD�5LFKWHU PHQXUXW�

GDWD�GDUL %ULWLVK�*HRORJLFDO�6XUYH\�

�� 6LVWHP�\DQJ�GLEDQJXQ�EHUXSD�SURWRWLSH�

���7LGDN�PHPEDKDV�WHQWDQJ�FDWX�GD\D�VLVWHP
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��� 0HWRGH�3HQHOLWLDQ 6LVWHPDWLND�3HQXOLVDQ

�� 6WXGL OLWHUDWXU

3DGD�7XJDV�$NKLU LQL��VWXGL�OLWHUDWXU�GLODNXNDQ�GHQJDQ�PHPSHODMDUL�WHRUL�

GDVDU� VHQVRU� DFFHOHURPHWHU� DG[O� ����� VHQVRU� JHWDU�GDWD� GDUL� %ULWLVK�

*HRORJLFDO�6XUYHǇ VHUWD�PHPSHODMDUL�SHPRJUDPDQ�SDGD�$UGXLQR�8QR�

�� $QDOLVLV 0DVDODK

6HWHODK VWXGL OLWHUDWXU� VHODQMXWQ\D PHQJDQDOLVLV VHPXD SHUPDVDODKDQ \DQJ�

DGD EHUGDVDUNDQ VXPEHU�VXPEHU \DQJ DGD GDQ EHUGDVDUNDQ SHQJDPDWDQ

WHUKDGDS�PDVDODK WHUVHEXW�

�� 3HUDQFDQJDQ�GDQ 5HDOLVDVL

6HWHODK� DQDOLVLV� PDVDODK�� VHODQMXWQ\D� PHPEDQJXQ� VXDWX� VLVWHP� VHQVRU�

JHPSD�EXPL�PHQJJXQDNDQ�VHQVRU�DFFHOHURPHWHU�DG[O�����GDQ�VHQVRU�JHWDU

EHUGDVDUNDQ� SDUDPDWHU�SDUDPDWHU� \DQJ� VXGDK� GLWHQWXNDQ� GHQJDQ�

PHPDQIDDWNDQ� KDVLO� VWXGL� OLWHUDWXU� GDQ� DQDOLVLV� PDVDODK� \DQJ� WHODK�

GLODNXNDQ�

�� 3HQJXMLDQ

%HUGDVDUNDQ� SDUDPDWHU� GDQ� VWDQGDU� \DQJ� WHODK� GLWHQWXNDQ�� VHODQMXWQ\D�

PHODNXNDQ�SHQJXMLDQ�SDGD�VLVWHP�VHQVRU�JHPSD�XQWXN�PHQJHWDKXL�NLQHUMD�

GDUL�VLVWHP�WHUVHEXW�

�� $QDOLVLV�GDQ (YDOXDVL

6HWHODK� SHQJXMLDQ� GLODNXNDQ�� VHODQMXWQ\D� WDKDS� WHUDNKLU� VHEHOXP

SHQ\XVXQDQ� EXNX� DGDODK� PHQJDQDOLVLV� GDQ� PHQJHYDOXDVL� NLQHUMD� GDUL�

SHUDQJNDW�\DQJ�WHODK�GLEXDW�DSDNDK�SHUOX�GLODNXNDQ�SHUEDLNDQ�DWDX�WLGDN��

PHQJDQDOLVLV� GDWD� \DQJ� GLSHUROHK� NHPXGLDQ�PHQ\LPSXONDQ� SHQHOHOLWLDQ�

\DQJ�GLODNXNDQ�

�� 3HQ\XVXQDQ %XNX

3HQ\XVXQDQ� EXNX� 7XJDV� $NKLU� GLODNXNDQ� VHLULQJDQ� GHQJDQ� SHQHUDSDQ�

KDVLO�SHUDQFDQJDQ��SHQJXMLDQ��GDQ�DQDOLVLV�VHUWD�HYDOXDVL�7XJDV�$NKLU�



�

��� 6LVWHPDWLND�3HQXOLVDQ

6LVWHPDWLND�SHQXOLVDQ�\DQJ�GLJXQDNDQ�SDGD�7XJDV�$NKLU� LQL�DGDODK�VHEDJDL�

EHULNXW�

�� %$%�,�3(1'$+8/8$1

3DGD EDE LQL DNDQ GLEDKDV PHQJHQDL ODWDU EHODNDQJ� WXMXDQ� SHUXPXVDQ

PDVDODK�� EDWDVDQ�PDVDODK��PHWRGRORJL� SHQHOLWLDQ�� GDQ� VLVWHPDWLND GDODP�

SHQXOLVDQ�7XJDV�$NKLU�

�� %$%�,,�7,1-$8$1�3867$.$

3DGD� EDE� LQL� DNDQ� GLEDKDV� PHQJHQDL� PHQJHQDL� WHRUL�WHRUL� GDVDU� \DQJ�

PHQGXNXQJ�UHDOLVDVL�SHUDQFDQJDQ�GDQ� LPSOHPHQWDVL� VLVWHP�VHQVRU�JHPSD�

PHQJJXQDNDQ� VHQVRU�DFFHOHURPHWHU GDQ� VHQVRU� JHWDU� GDQ� MXJD�PHQJHQDL�

GDVDU�GDVDU�GDUL�SHUDQJNDW�\DQJ�GLJXQDNDQ�VHEDJDL�SHQXQMDQJ�7XJDV�$NKLU�

LQL�� +DO� LQL� GDSDW� PHQGXNXQJ� GDODP� SHPHFDKDQ� PDVDODK�� EDLN� \DQJ�

EHUKXEXQJDQ�VLVWHP�PDXSXQ�SHUDQJNDW�

�� %$%�,,,�3(5$1&$1*$1�6,67(0

3DGD�EDE� LQL�DNDQ�GLEDKDV�PHQJHQDL�PHQJHQDL�SHUDQFDQJDQ�GDQ�UHDOLVDVL

GDUL� SHUDQFDQJDQ� GDQ� LPSOHPHQWDVL� VLVWHP� VHQVRU� JHPSD� PHQJJXQDNDQ�

VHQVRU�DFFHOHURPHWHU GDQ�VHQVRU�JHWDU� VHVXDL�GHQJDQ� WXMXDQ�7XJDV�$NKLU�

LQL�

�� %$%�,9�$1$/,6,6 '$1�3(0%$+$6$1�+$6,/�3(1(/,7,$1

3DGD� EDE� LQL� DNDQ� GLEDKDV� PHQJHQDL� ULQFLDQ� GDUL� KDVLO DQDOLVD VHUWD�

SHPEDKDVDQQ\D� GDUL SHUDQFDQJDQ� DODW� SHQGHWHNVL� JHPSD VHVXDL� GHQJDQ�

WXMXDQ�7XJDV�$NKLU�LQL�

�� %$%�9�.(6,038/$1�'$1�6$5$1

3DGD�EDE�LQL�DNDQ�GLEDKDV�PHQJHQDL�NHVLPSXODQ�DWDV�KDVLO�NHUMD�\DQJ�WHODK�

GLODNXNDQ VHUWD DNDQ GLEHULNDQ UHNRPHQGDVL GDQ VDUDQ XQWXN SHQJHPEDQJDQ

GDQ�SHUEDLNDQ VHODQMXWQ\D�


