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3(1'$+8/8$1

$� /DWDU %HODNDQJ�0DVDODK

%XDK� MHUXN� GL� ,QGRQHVLD� DGDODK� VDODK� VDWX� EXDK� \DQJ� SDOLQJ� EDQ\DN�

GLEXGLGD\DNDQ�GDQ�WHUNHQDO�NDUHQD�NDQGXQJDQ�YLWDPLQ�&�\DQJ�WLQJJL��6HODLQ�

LWX�� EXDK� MHUXN� MXJD�PHPLOLNL� EHUEDJDL� UDJDP� EHQWXN� GDQ� NHXQLNDQ� GDODP�

SHUEHGDDQ�MHQLV�NXOLW�EXDK��WHUJDQWXQJ�SDGD�MHQLVQ\D��0���)DGKXO��%��������

3DUD� SHWDQL� MHUXN� GL� .DEXSDWHQ� 1JDQMXN�� .HFDPDWDQ� *RQGDQJ�� 'HVD�

%DORQJJHEDQJ�� WHODK� ODPD� PHQJKDGDSL� WDQWDQJDQ� GDODP� PHQHQWXNDQ�

NHPDWDQJDQ�EXDK�MHUXN�\DQJ�VLDS�GLSDQHQ��3URVHV�LQL�PHOLEDWNDQ�SHQJDPDWDQ�

WHUKDGDS� EHUEDJDL� IDNWRU� VHSHUWL� ZDUQD�� WHNVWXU�� GDQ� EHUDW� EXDK�� \DQJ�

PHPSHQJDUXKL� WLQJNDW� NHPDWDQJDQ�� %XDK� MHUXN� \DQJ� EHOXP� PDWDQJ�

FHQGHUXQJ�PHPLOLNL�ZDUQD�KLMDX�GDQ�EHUDW�\DQJ�OHELK�ULQJDQ��VHPHQWDUD�EXDK�

MHUXN�\DQJ�PDWDQJ�PHPLOLNL�ZDUQD�NXQLQJ�NHPHUDKDQ�GDQ�EHUDW�\DQJ�OHELK�

EHUDW��1DPXQ��SHUEHGDDQ�SHQLODLDQ�GDUL�SDUD�SHWDQL�VHULQJNDOL�PHQ\HEDENDQ�

WLQJNDW�DNXUDVL�\DQJ�EHUYDULDVL�GDODP�SHQJNODVLILNDVLDQ�NHPDWDQJDQ�EXDK�

8QWXN� PHQJDWDVL� KDO� LQL�� VHEXDK� SHQHOLWLDQ� GLODNXNDQ� GHQJDQ�

PHQJJXQDNDQ� PHWRGH� 1DwYH� %D\HV� GDQ� HNVWUDNVL� FLUL�� 3HQHOLWLDQ� LQL�

PHOLEDWNDQ�SHQJJXQDDQ�NDPHUD�XQWXN�PHQJXPSXONDQ�GDWD�EXDK� MHUXN�GDUL�

WDKDS�EHOXP�PDWDQJ�KLQJJD�PDWDQJ��GDQ�NRPSXWHU�GLJXQDNDQ� VHEDJDL� DODW�

PHGLDVL�XQWXN�PHQMDODQNDQ�SURJUDP�SHQJRODKDQ�FLWUD�EXDK�MHUXN��$OJRULWPD�

1DwYH� %D\HV� DGDODK� PHWRGH� NODVLILNDVL� \DQJ� PHQJJXQDNDQ� SHQGHNDWDQ�

SUREDELOLWDV� GDQ� VWDWLVWLN� \DQJ� GLWHPXNDQ� ROHK� LOPXZDQ� ,QJJULV� 7KRPDV�

%D\HV�� 0HWRGH� LQL� PHPSUHGLNVL SUREDELOLWDV� GL� PDVD� GHSDQ� EHUGDVDUNDQ�

SHQJDODPDQ�GL�PDVD�ODOX��1DwYH�%D\HV�PHPLOLNL�NHPLULSDQ�GHQJDQ�DOJRULWPD�

.11�GDODP�PHQJRODK�VHMXPODK�GDWD��GHQJDQ�DVXPVL�EDKZD�VHWLDS�YDULDEHO�

EHUVLIDW� LQGHSHQGHQ�� 'L� VLVL� ODLQ�� .11� DGDODK� PHWRGH� NODVLILNDVL� \DQJ�

PHQHQWXNDQ�ODEHO��NHODV��GDUL�VHEXDK�REMHN�EDUX�EHUGDVDUNDQ�PD\RULWDV�NHODV�
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GDUL�NH WHWDQJJD� WHUGHNDW�GDODP�NHORPSRN�GDWD� ODWLK��1DwYH�%D\HV�PDPSX�

PHQDQJDQL�GDWD�NXDQWLWDWLI�GDQ�GLVNULW��WLGDN�PHPHUOXNDQ�EDQ\DN�GDWD�ODWLK�

XQWXN�PHQJHVWLPDVL�SDUDPHWHU�SDUDPHWHU�\DQJ�GLSHUOXNDQ�XQWXN�NODVLILNDVL��

GDQ�FHSDW�GDODP�PHODNXNDQ�SHUKLWXQJDQ�

3HQHOLWLDQ�VHEHOXPQ\D��VHSHUWL�\DQJ�GLODNXNDQ�ROHK�0XDUD�:LG\DQLQJVLK�

GHQJDQ� MXGXO� �,GHQWLILNDVL�.HPDWDQJDQ�%XDK�$SHO�GHQJDQ�(NVWUDNVL�&LUL���

PHQXQMXNNDQ� EDKZD� SHQJXMLDQ� HNVWUDNVL� FLUL� GHQJDQ� VXGXW� ��� GDSDW�

PHQJHQDOL� FLWUD� XML� GHQJDQ� IDNWRU�(XFOHGLDQ� GLVWDQFH� WHUKDGDS� FLWUD� TXHU\��

%HUGDVDUNDQ�ODWDU�EHODNDQJ�LQL��SHQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHPXGDKNDQ�

SDUD�SHWDQL�EXDK�MHUXN�GDODP�PHQJNODVLILNDVL�NHPDWDQJDQ�EXDK�MHUXN�GHQJDQ�

PHQJJXQDNDQ� HNVWUDNVL� ILWXU� 5*%� WR� +69� EHUEDVLV� 1DwYH� %D\HV� \DQJ�

GLLPSOHPHQWDVLNDQ� GDODP� VHEXDK� DSOLNDVL� ZHE� UHVSRQVLI�� $SOLNDVL� LQL�

PHPXQJNLQNDQ�DNVHVLELOLWDV�PHODOXL�SHUDQJNDW�PRELOH�XQWXN�PHPSHUPXGDK�

SHQJJXQDDQ�SURJUDP�WHUVHEXW�

'HQJDQ�DGDQ\D�SHQHOLWLDQ�LQL��GLKDUDSNDQ�SDUD�SHWDQL�EXDK�MHUXN�GDSDW�

OHELK�PXGDK�GDQ�DNXUDW�GDODP�PHQHQWXNDQ�NHPDWDQJDQ�EXDK�MHUXN��VHKLQJJD�

SURVHV�SDQHQ�PHQMDGL�OHELK�HILVLHQ�GDQ�KDVLO�SDQHQ�OHELK�EHUNXDOLWDV��6HODLQ�

LWX�� DSOLNDVL� LQL� GLUDQFDQJ� XQWXN� PHQVLPXODVLNDQ� NRQGLVL� GL� ODSDQJDQ��

PHPEHULNDQ�SHODWLKDQ�EDJL�SHWDQL��GDQ�PHPEDQWX�PHUHND�GDODP�SUDNLUDDQ�

KDVLO� SDQHQ� EHUGDVDUNDQ� GDWD� \DQJ� WHODK� GLRODK�� 7HNQRORJL� LQL� GLKDUDSNDQ�

GDSDW�PHQMDGL�DODW�EDQWX�\DQJ�KDQGDO�GDQ�HILVLHQ�GDODP�PHQGXNXQJ�NHJLDWDQ�

SHUWDQLDQ�MHUXN�GL�,QGRQHVLD�

%� ,GHQWLILNDVL 0DVDODK

%HUGDVDUNDQ�XUDLDQ�GLDWDV��PDND�GDSDW�GLLGHQWLILNDVLNDQ�PDVDODK�VHEDJDL�

EHULNXW��

�� .HVXOLWDQ� SHWDQL� GDODP� PHQLODL� NHPDWDQJDQ� EXDK� MHUXN� EHUGDVDUNDQ�

IDNWRU�ZDUQD��WHNVWXU��GDQ�EHUDW�EXDK�

�� 3HUEHGDDQ�SHQLODLDQ�\DQJ�PHQ\HEDENDQ�WLQJNDW�DNXUDVL�EHUYDULDVL�GDODP�

SHQJNODVLILNDVLDQ�NHPDWDQJDQ�EXDK�MHUXN�

�� .HEXWXKDQ� DNDQ� WHNQRORJL� \DQJ� GDSDW�PHPEDQWX� SHWDQL� GDODP�PHQHQWXNDQ�
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NHPDWDQJDQ�EXDK�MHUXN�GHQJDQ�OHELK�DNXUDW�GDQ�HILVLHQ�

&� 5XPXVDQ 0DVDODK

%HUGDVDUNDQ�ODWDU�EHODNDQJ�PDVDODK�WHUVHEXW��PDND�GDSDW�GLUXPXVNDQ�

PDVDODK�VHEDJDL�EHULNXW��

�� %DJDLPDQD� FDUD� PHQLQJNDWNDQ� DNXUDVL� SHQHQWXDQ� NHPDWDQJDQ� EXDK�

MHUXN�\DQJ�VLDS�GLSDQHQ�ROHK�SHWDQL�GL�.DEXSDWHQ�1JDQMXN��.HFDPDWDQ�

*RQGDQJ��'HVD�%DORQJJHEDQJ"

�� %DJDLPDQD�PHQJLPSOHPHQWDVLNDQ�PHWRGH�1DwYH�%D\HV� GDQ� HNVWUDNVL�

FLUL�5*%�WR�+69�GDODP�VHEXDK�DSOLNDVL�ZHE�UHVSRQVLI�XQWXN�NODVLILNDVL�

NHPDWDQJDQ�EXDK�MHUXN"

�� %DJDLPDQD� FDUD� PHPEXDW� DSOLNDVL� LQL� PXGDK� GLDNVHV� GDQ� GLJXQDNDQ�

ROHK�SHWDQL�PHODOXL�SHUDQJNDW�PRELOH"

'� %DWDVDQ�0DVDODK

8QWXN� PHQJKLQGDUL� DJDN� WLGDN� PHQ\LPSDQJ� GDUL� UXPXVDQ� PDVDODK��

MXJD� WHUGDSDW� SHPEDWDVDQ� PDVDODK� GDODP� SHQHOLWLDQ� LQL�� \DLWX� VHEDJDL�

EHULNXW�

�� 3HQHOLWLDQ� LQL� KDQ\D� IRNXV� SDGD� NODVLILNDVL� NHPDWDQJDQ� EXDK� MHUXN�

EHUGDVDUNDQ�ZDUQD��WHNVWXU��GDQ�EHUDW�EXDK�

�� 'DWD�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�GLNXPSXONDQ�PHQJJXQDNDQ�

NDPHUD�GDUL�WDKDS�EHOXP�PDWDQJ�KLQJJD�PDWDQJ�

�� $SOLNDVL� \DQJ� GLNHPEDQJNDQ� KDQ\D� GLLPSOHPHQWDVLNDQ� GDODP� EHQWXN�

ZHE�UHVSRQVLI�GDQ�GLXML�SDGD�SHUDQJNDW�PRELOH�

(� 7XMXDQ 3HQHOLWLDQ

$GDSXQ WXMXDQ SHQHOLWLDQ LQL�\DLWX �

�� 0HQJHPEDQJNDQ� PHWRGH� NODVLILNDVL NHPDWDQJDQ� EXDK� MHUXN�

PHQJJXQDNDQ�1DwYH�%D\HV�GDQ�HNVWUDNVL�FLUL�5*%�WR�+69�

�� 0HQJLPSOHPHQWDVLNDQ� PHWRGH� WHUVHEXW� GDODP� VHEXDK� DSOLNDVL� ZHE�

UHVSRQVLI�\DQJ�GDSDW�GLDNVHV�PHODOXL�SHUDQJNDW�PRELOH�

�� 0HQVLPXODVLNDQ� NRQGLVL� ODSDQJDQ� XQWXN� PHPEHULNDQ� SHODWLKDQ� GDQ�

SUDNLUDDQ�KDVLO�SDQHQ�EDJL�SHWDQL�
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)� 0DQIDDW�3HQHOLWLDQ

6HWLDS� SHQXOLV�PHPLOLNL PDQIDDW� VHEDJDL� WLQGDN� ODQMXW� GDUL� DSD� \DQJ�

WHODK� GLUXPXVNDQ� GDODP� WXMXDQ� SHQHOLWLDQ�� $GDSXQ� PDQIDDW� SHQHOLWLDQ�

WHUVHEXW�VHEDJDL�EHULNXW��

�� 0HPEHULNDQ� SHODWLKDQ� GDQ� VLPXODVL� EDJL� SHWDQL� XQWXN� PHQLQJNDWNDQ�

SHPDKDPDQ GDQ�NHWHUDPSLODQ�PHUHND�GDODP�PHQLODL�NHPDWDQJDQ�EXDK�

MHUXN�

�� 0HQ\HGLDNDQ�DODW�EDQWX�\DQJ�PXGDK�GLDNVHV�GDQ�GLJXQDNDQ�ROHK�SHWDQL�

PHODOXL�SHUDQJNDW�PRELOH�

�� 0HPEHULNDQ� VROXVL� WHNQRORJL� \DQJ� GDSDW� PHPEDQWX� SHWDQL� GDODP�

PHQHQWXNDQ�NHPDWDQJDQ�EXDK�MHUXN�GHQJDQ OHELK�DNXUDW�

*� 0HWRGH 3HQHOLWLDQ

3HQHOLWLDQ�LQL�PHQJJXQDNDQ�SHQGHNDWDQ�GHVNULSWLI�NXDOLWDWLI�GHQJDQ�WHNQLN�

SHQJXPSXODQ�GDWD�PHODOXL�DQDOLVLV�GRNXPHQ�WHUWXOLV��WHUPDVXN�VXPEHU�VXPEHU�

GDWD�GDUL�KDVLO�SHQGDWDDQ�GDQ�FDWDWDQ�SURJUDP�6WXGL�/LWHUDWXU

�� 6WXGL�/LWHUDWXU

'DODP� SHQHOLWLDQ� LQL�� SHQXOLV PHODNXNDQ� SHQFDULDQ� GDQ�

SHUEDQGLQJDQ� UHIHUHQVL� GDUL� EHUEDJDL� OLWHUDWXU� \DQJ� PHQGXNXQJ��

NKXVXVQ\D� \DQJ� EHUNDLWDQ� GHQJDQ� VLVWHP� UHNRPHQGDVL�� HNVWUDNVL� FLUL��

DOJRULWPD� 1DLYH� %D\HV�� GDQ� SHUDQJNDW� OXQDN� \DQJ� GLJXQDNDQ� XQWXN�

PHPEDQJXQ�VLVWHP��/LWHUDWXU�\DQJ�GLJXQDNDQ�PHOLSXWL�DUWLNHO�PDMDODK��

EXNX�� MXUQDO�� VHUWD� VXPEHU�GDUL� LQWHUQHW�XQWXN�PHQGDSDWNDQ�GDWD�\DQJ�

OHELK�ULQFL� /LWHUDWXU�GDSDW�EHUXSD�DUWLNHO�PDMDODK��EXNX��MXUQDO�PDXSXQ�

LQWHUQHW�XQWXN�PHQJKDVLONDQ�GDWD�\DQJ�OHELK�GHWDLO�

�� $QDOLVD 6LVWHP

'DWD� \DQJ� GLSHUROHK� DNDQ� GLJXQDNDQ� VHEDJDL� GDVDU� XQWXN�

SHQJHPEDQJDQ�VLVWHP�SHQ\RUWLUDQ�EXDK�MHUXN�

�� 3HUDQFDQJDQ 6LVWHP

3DGD� WDKDS� LQL�� SHQXOLV� DNDQ� PHUDQFDQJ� GHVDLQ� VLVWHP�� GHVDLQ�

DQWDUPXND�� GDQ� PHQJXPSXONDQ� GDWD� \DQJ� GLSHUOXNDQ�� +DVLO� GDUL�

SHUDQFDQJDQ� LQL� DNDQ� GLJXQDNDQ� XQWXN� PHPEXDW� SHUDQJNDW� \DQJ�

PHPEDQWX� SHWDQL� GDODP�PHQJHORPSRNNDQ� DWDX�PHQ\RUWLU� EXDK� MHUXN�
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GHQJDQ�OHELK�WHSDW�

�� 3HQJXMLDQ

3HQJXMLDQ� GLODNXNDQ� XQWXN� PHPDVWLNDQ� EDKZD� VLVWHP� \DQJ� WHODK�

GLEXDW�EHUMDODQ�VHVXDL�GHQJDQ�\DQJ�GLKDUDSNDQ�

�� (YDOXDVL 6LVWHP

3DGD� WDKDS� HYDOXDVL�� VLVWHP� DNDQ� GLSHULNVD� GDQ� GLSHUEDLNL� MLND�

WHUGDSDW�NHNXUDQJDQ�DWDX�PDVDODK�

�� 'RNXPHQWDVL

'RNXPHQWDVL� GLODNXNDQ� XQWXN� PHQJXPSXONDQ� GDQ� PHQ\LPSDQ�

GRNXPHQ�\DQJ�WHUNDLW�GHQJDQ�REMHN�SHQHOLWLDQ��\DLWX�VLVWHP�FHUGDV�GDQ�

NHPDWDQJDQ�EXDK�MHUXN�

+� -DGZDO 3HQHOLWLDQ

7DEHO����� -DGZDO�3HQHOLWLDQ

1R .HJLDWDQ

%XODQ�
NH��

%XODQ�
NH��

%XODQ�
NH� �

%XODQ�
NH��

%XODQ�
NH��

%XODQ�
NH��

0LQJJX�NH�

� � � � � � � � � � � � � � � � � � � � � � � �

�
6WXGL�
/LWHUDWXU

�
$QDOLVD�
6LVWHP

�
3HUDQFDQJDQ�
6LVWHP

� 3HQJXMLDQ

�
(YDOXDVL
6LVWHP

� 'RNXPHQWDVL

,� 6LVWHPDWLND 3HQXOLVDQ

6LVWHPDWLND� SHQXOLVDQ� GLVXVXQ� XQWXN� PHPEHULNDQ� JDPEDUDQ� XPXP�

WHQWDQJ� SHQHOLWLDQ� \DQJ� GLMDODQNDQ�� 6LVWHP SHQXOLVDQ� LQL� DGDODK� VHEDJDL�

EHULNXW��

%$%�, 3(1'$+8/8$1

3DGD�EDE�LQL�PHQJXUDLNDQ�PHQJHQDL�ODWDU�EHODNDQJ�PDVDODK��LGHQWLILNDVL�

PDVDODK�� UXPXVDQ�PDVDODK�� EDWDVDQ�PDVDODK�� WXMXDQ� SHQHOLWLDQ��PDQIDDW�

SHQHOLWLDQ�� PHWRGH� SHQHOLWLDQ�� MDGZDO� SHQHOLWLDQ�� VHUWD� VLVWHPDWLND�



�

SHQXOLVDQ�

%$% ,, 7,1-$8$1�3867$.$

3DGD�EDE�LQL EHULVL�WHQWDQJ�SHQMHODVDQ�NHUDQJND�EHUSLNLU�GDQ�NHUDQJND�WHRUL�

\DQJ� PHQMHODVNDQ� ODQGDVDQ� WHRUL�WHRUL� SHQGXNXQJ� \DQJ� EHULVL� WHQWDQJ�

PHQJNODVLILNDVL�EXDK�MHUXN�GDQ�GHVDLQ�SHUDQJNDW�OXQDN�

%$% ,,, $1$/,6$�'$1 '(6$,1 6,67(0

3DGD�EDE�LQL�PHQJXUDLNDQ�WHQWDQJ�DQDOLVD�GDQ�GHVDLQ�VLVWHP�\DQJ�GLEXDW�

XQWXN�SHQHOLWLDQ��

%$% ,9 +$6,/�'$1�(9$/8$6,

%DE� LQL� PHQJXUDLNDQ� WHQWDQJ� KDVLO� GDQ� HYDOXDVL� GDUL� SHQHOLWLDQ� \DQJ�

GLODNXNDQ�

%$%�9 3(18783

%DE� LQL� PHQJXUDLNDQ� WHQWDQJ� NHVLPSXODQ� GDQ VDUDQ� XQWXN� SHQHOLWLDQ

VHODQMXWQ\D�
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'$)7$5 3867$.$

$OYLDQV\DK��)���	�5XVOLDQWR��,���,GHQWLILNDVL�3HQ\DNLW�SDGD�7DQDPDQ�
7RPDW�%HUGDVDUNDQ�:DUQD�GDQ�%HQWXN�'DXQ�GHQJDQ�0HWRGH�
1DwYH�%D\HV�&ODVVLILHU�%HUEDVLV�:HE�

$QGLND��+�7���	�$QLVD��6�1���6LVWHP�,GHQWLILNDVL�&LWUD�'DXQ�%HUEDVLV�
6HJPHQWDVL�'HQJDQ�0HQJJXQDNDQ�0HWRGH�.�0HDQ�&OXVWHULQJ�

%XVWDPL��$����������.HXQJJXODQ�GDQ�3HQHUDSDQ�$OJRULWPD�1DLYH�%D\HV�
GDODP�3HPURVHVDQ�'DWD��-XUQDO�,QIRUPDWLND�GDQ�6LVWHP�
.RPSXWHU��������������

&LSXWUD��$���6HWLDGL��'�5�,�0���5DFKPDZDQWR��(�+���	�6XVDQWR��$��
��������.ODVLILNDVL�7LQJNDW�.HPDWDQJDQ�%XDK�$SHO�0DQDODJL�
'HQJDQ�$OJRULWPD�1DwYH�%D\HV�'DQ�(NVWUDNVL�)LWXU�&LWUD�
'LJLWDO��/LQN�

(OOLI��(���6LWRUXV��6��+���	�+LGD\DWL��5����������.ODVLILNDVL�.HPDWDQJDQ�
3HSD\D�0HQJJXQDNDQ�5XDQJ�:DUQD�+69�GDQ�0HWRGH�1DLYH�
%D\HV�&ODVVLILHU��&RGLQJ�-XUQDO�.RPSXWHU�GDQ�$SOLNDVL���������
KWWSV���GRL�RUJ����������FRGLQJ�Y�L��������

)DWWD��+��$����������.RQYHUVL�)RUPDW�&LWUD�5*%�NH�)RUPDW�*UD\VFDOH�
0HQJJXQDNDQ�9LVXDO�%DVLF��<RJ\DNDUWD��67,0,.�$0,.20�
<RJ\DNDUWD�

*RRGIHOORZ��,���%HQJLR��<�� 	�&RXUYLOOH��$����������'HHS�/HDUQLQJ��0,7�
3UHVV�

0���)DGKXO��%����������.ODVLILNDVL�5DVD�%XDK�-HUXN�3RQWLDQDN�
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