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8QLYHUVLWDV�3DPXODQJ��7DQJHUDQJ�6HODWDQ��%DQWHQ�

H�PDLO���GRVHQ�����#XQSDP�DF�LG�

�
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�

6LVWHP�SHQGXNXQJ�NHSXWXVDQ�VHEDJDL�VHEXDK�VLVWHP�EHUEDVLV�NRPSXWHU�\DQJ�PHPEDQWX�GDODP�

SURVHV� SHQJDPELODQ� NHSXWXVDQ�� 6LVWHP� SHQGXNXQJ� NHSXWXVDQ� VHEDJDL� VLVWHP� LQIRUPDVL� EHUEDVLV�
NRPSXWHU�\DQJ�DGDSWLI��LQWHUDNWLI��IODNVLEHO��\DQJ�VHFDUD�NXVXV�GLNHPEDQJNDQ�XQWXN�PHQGXNXQJ�VROXVL�

GDUL� SHUPDVDODKDQ� PDQDMHPHQ� \DQJ� WLGDN� WHUVWUXNWXU� XQWXN� PHQLQJNDWNDQ� NXDOLWDV� SHQJDPELODQ�

NHSXWXVDQ�� 6LVWHP� SHQGXNXQJ� LQL� PHPEDQWX� GDODP� SURVHV� SHQJDPELODQ� NHSXWXVDQ� GDODP� VHOHNVL�
SHQHULPD�EHDVLVZD�GL�603�1HJHUL���3DUXQJ��3DGD�VLVWHP�SHQGXNXQJ�NHSXWXVDQ�LQL�GLSHUOXNDQ�NULWHULD�

NULWHULD�XQWXN�PHQHQWXNDQ� VLDSD� \DQJ� DNDQ�GLSLOLK�XQWXN�PHQHULPD�EHDVLVZD��'DODP�SHPEDQJXQDQ�

VLVWHP� SHQGXNXQJ� NHSXWXVDQ� LQL� SHQXOLV� PHQJJXQDNDQ� PHWRGH�:HLJKWHG� 3URGXFW� VHEDJDL� PHWRGH�
SHQJDPELODQ�NHSXWXVDQ��0HWRGH�:HLJKWHG�3URGXFW�LQL�GLSLOLK�NDUHQD�PHUXSDNDQ�SHQMXPODKDQ�WHUERERW�

XQWXN�PHQFDUL�SHQMXPODKDQ�WHUERERW�GDUL�UDWLQJ�NLQHUMD�SDGD�VHWLDS�DOWHUQDWLI�SDGD�VHPXD�DWULEXW��0DND�

KDVLO�NHSXWXVDQ�SHPLOLKDQ�EHDVLVZD�\DLWX�SDGD�DOWHUQDWLI�NH���GDUL���DOWHUQDWLI�GHQJDQ�QLODL���������

�

.DWD�.XQFL���6LVWHP�SHQGXNXQJ�NHSXWXVDQ��6HOHNVL�SHQHULPD�EHDVLVZD��:HLJKWHG�3URGXFW��

�

�
��� 3(1'$+8/8$1�

%HDVLVZD� GDSDW� GLNDWDNDQ� VHEDJDL�
SHPELD\DDQ�\DQJ�WLGDN�EHUVXPEHU�GDUL�SHQGDQDDQ�

VHQGLUL�DWDX�RUDQJ�WXD��DNDQ�WHWDSL�GLEHULNDQ�ROHK�

SHPHULQWDK�� SHUXVDKDDQ� VZDVWD�� NHGXWDDQ��

XQLYHUVLWDV� VHUWD� OHPEDJD� SHQGLGLN� DWDX�SHQHOLWL��

MXJD�GDSDW�GDUL�NDQWRU�WHPSDW�EHNHUMD�\DQJ�NDUHQD�

SUHVWDVL� VHRUDQJ� NDU\DZDQ� GDSDW� GLEHULNDQ�

NHVHPSDWDQ� XQWXN� PHQLQJNDWNDQ� NDSDVLWDV�

VXPEHU� GD\D� PDQXVLDQ\D� PHODOXL� SHQGLGLNDQ�

�*DIXU�������� %LD\D� WHUVHEXW� GLEHULNDQ� NHSDGD�

\DQJ� EHUKDN� PHQHULPD�� WHUXWDPD� EHUGDVDUNDQ�
NODVLILNDVL�� NXDOLWDV�GDQ� NRPSHWHQVL� VL� SHQHULPD�

EHDVLVZD��

'HPLNLDQ� KDOQ\D� GHQJDQ� 603� 1HJHUL� ��
3DUXQJ� \DQJ� WHODK�PHPLOLNL� SURJUDP� SHPEHULDQ�

EHDVLVZD� WHUKDGDS� VLVZD�� 2OHK� NDUHQD� LWX� VLVZD�

KDUXV�GLEHULNDQ�NHSDGD�SHQHULPD�\DQJ�OD\DN�GDQ�

SDQWDV�XQWXN�PHQGDSDWNDQQ\D��'DODP�PHQHWXNDQ�

SHQHULPD� EHDVLVZD� WHODK� PHQJJXQDNDQ� EDQWXDQ�

NRPSXWHU��WHWDSL�SHQJJXQDQ\D�EHOXP�RSWLPDO��+DO�

LQL�PHQ\HEDENDQ�SHQJRODODDQ�GDWD�EHDVLVZD�\DQJ�

WLGDN� HILVLHQ� WHUXWDPD� GDUL� VHJL� ZDNWX� GDQ�

EDQ\DNQ\D� SHUXODQJDQ� SURVHV� \DQJ� VHEHQDUQ\D�
GDSDW� GLHILVLHQNDQ�� 3HQJRODODDQ� GDWD� EHDVLVZD�

\DQJ�EHOXP�WHUDNXPXODVL�PHQJJXQDNDQ�GDWDEDVH�

VHFDUD�RSWLPDO�MXJD�PHQ\HEDENDQ�NHVXOLWDQ�GDODP�

SHPSURVHVDQ� GDWD�� 6HKLQJJD� PHQ\HEDENDQ�
ODPDQ\D�SURVHV�SHQHQWXDQ�EHDVLVZD��2OHKNDUHQD�

LWX�� SHUOX� DGDQ\D� VXDWX� VLVWHP� \DQJ�PHQGXNXQJ�

SURVHV� SHQHQWXDQ� SHQHULPD� EHDVLVZD�� VHKLQJJD�

GDSDW� PHPSHUVLQJNDW� ZDNWX� SHQ\HOHNVLDQ� GDQ�

GDSDW� PHQLQJNDWNDQ� NXDOLWDV� NHSXWXVDQ� GDODP�

SHQHQWXNDQ�SHQHULPD�EHDVLVZD��

3HQ\HOHVDLDQ� PDVDODK� PHQJJXQDNDQ�

)0$'0� VHSHUWL� VLPSOH� DGGLWLYH� ZHLJKWLQJ�

�6$:��� ZHLJKWHG� SURGXFW� �:3��� WHFKQLTXH� IRU�

RUGHU� VLPLODULW\� WR� LGHDO� VROXWLRQ�WRSVLV�GDQ�
$QDO\WLF� +LHUDUFK\� 3URFHVV�$+3�� EDQ\DN�

GLJXQDNDQ�ROHK�SHQHOLWL��

0RGHO� \DQJ� GLJXQDNDQ� GDODP� VLVWHP�
DSOLNDVL� SHQGXNXQJ� NHSXWXVDQ� LQL� DGDODK� )X]]\�

0XOWLSOH� $WWULEXWH� 'HFLVLRQ� 0DNLQJ� �)0$'0��

GHQJDQ� PHWRGH� ZHLJKWHG� SURGXFW�� 0HWRGH�

ZHLJKWHG� SURGXFW� LQL� GL� SLOLK� NDUHQD� PHWRGH�

WHUVHEXW� PHQHQWXNDQ� QLODL� ERERW� XQWXN� VHWLDS�

DWULEXW�� NHPXGLDQ� GLODQMXWNDQ� GHQJDQ� SURVHV�

SHPHULQJNDWDQ� \DQJ� DNDQ� PHQ\HOHNVL� DOWHUQDWLI�

WHUEDLN� GDUL� VHMXPODK� DOWHUQDWLI�� GDODP� KDO� LQL�

DOWHUQDWLI� \DQJ� GLPDNVXG� DGDODK� VLVZD� \DQJ�
EHUKDN�PHQHULPD�EHDVLVZD�EHUGDVDUNDQ� NULWHULD�

NULWHULD�\DQJ�GL�WHQWXNDQ��
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'HQJDQ� PHWRGH� SHPHULQJNDWDQ� WHUVHEXW��

GLKDUDSNDQ� SHQLODLDQ� DNDQ� OHELK� WHSDW� NDUHQD�

GLGDVDUNDQ� SDGD� QLODL� NULWHULD� GDQ� ERERW� \DQJ�

VXGDK� GLWHQWXNDQ� VHKLQJJD� DNDQ� PHQGDSDWNDQ�

KDVLO�\DQJ�OHELK�DNXUDW��
�

���� 5XPXVDQ�0DVDODK�
%HUNDLWDQ� GHQJDQ� SHPDSDUDQ� SDGD�

LGHQWLILNDVL�PDVDODK�GLDWDV��PXQFXODK�SHUWDQ\DDQ�
GDUL�SHQHOLWL��$GDSXQ�SHUWDQ\DDQ�WHUVHEXW�DGDODK���

³%DJDLPDQD� PHQHUDSNDQ� PHWRGH� :HLJKWHG�

3URGXFW��:3��XQWXN�VLVWHP�SHQGXNXQJ�NHSXWXVDQ�
SHPEHULDQ�EHDVLVZD�DJDU�OHELK�FHSDW�GDQ�WHSDW"´�

�

���� 7XMXDQ�3HQHOLWLDQ�
$GDSXQ� WXMXDQ� GDODP� SHQHOLWLDQ� LQL� \DLWX�

VHEDJDL�EHULNXW���

D�� 0HUDQFDQJ� VLVWHP� SHQGXNXQJ�

NHSXWXVDQ� DJDU� GDSDW�

PHQJRSWLPDONDQQ\D� SHQJJXQDDQ�

NRPSXWHU�GDODP�PHQHQWXNDQ�SHQHULPD�

EHDVLVZD�� VHKLQJJD� PHQ\HEDENDQ�

SHQJHORODDQ�GDWD�EHDVLVZD� PHQMDGL�

WLGDN�HILVLHQ��

E�� 0HUDQFDQJ� VLVWHP� SHQGXNXQJ�

NHSXWXVDQ�DJDU�GDSDW�PHPEDQWX�GDODP�

SHQJHORODDQ�GDWD�EHDVLVZD�\DQJ�EHOXP�

WHUDNXPXODVL� PHQJJXQDNDQ� GDWDEDVH�

VHFDUD� RSWLPDO� MXJD� PHQ\HEDENDQ�

NHVXOLWDQ� GDODP� SHPURVHVDQ� GDWD��

VHKLQJJD�PHQ\HEDENDQ�ODPDQ\D�SURVHV�

SHQHQWXDQ�SHQHULPD�EHDVLVZD��

�
��� 0(72'(�3(1(/,7,$1�

6LVWHP� 3HQGXNXQJ� .HSXWXVDQ� �63.��

DGDODK�VXDWX�VLVWHP�LQIRUPDVL�EHUEDVLV�NRPSXWHU�

PHQJNRPELQDVLNDQ� PRGHO� GDQ� GDWD� XQWXN�

PHQ\HGLDNDQ� GXNXQJDQ� NHSDGD� SHQJDPELO�

NHSXWXVDQ� GDODP� PHPHFDKDNDQ� PDVDODK� VHPL�
WHUVWUXNWXU� DWDX� PDVDODK� NHWHUJDQWXQJDQ� \DQJ�

PHOLEDWNDQ� XVHU� VHFDUD� PHQGDODP�'HZDQWRUR��

�������
6HPHQWDUD� LWX�� SHULQWLV� VLWHP� SHQGXNXQJ�

NHSXWXVDQ�\DQJ� ODLQ�GDUL�0,7��\DLWX�3HWHU�*�:��

.HHQ� \DQJ� EHNHUMD� VDPD� GHQJDQ� 6FRWW� 0RUWRQ�
WHODK� PHQGHILQLVLNDQ� WLJD� WXMXDQ� \DQJ� KDUXV�

GLFDSDL�ROHK�VLVWHP�SHQGXNXQJ�NHSXWXVDQ�\DLWX��

D�� 6LVWHP�KDUXV�GDSDW�PHPEDQWX�PDQDMHU�

GDODP� PHPEXDW� NHSXWXVDQ� JXQD�

PHPHFDK�PDVDODK�VHPL�WHUVHWUXNXU��

E�� 6LVWHP� KDUXV� GDSDW� PHQGXNXQJ�

PDQDMHU�� EXNDQ� PHQFRED�

PHQJJDQWLNDQQ\D��

F�� 6LVWHP� KDUXV� PHQLQJNDWNDQ� HIHNWLILWDV�

PHQJDPELODQ�NHSXWXVDQ�PDQDMHU��

�
.DUDNWHULVWLN� GDQ� NDSDELOLWDV� NXQFL� GDUL�

VLVWHP� VHQGXNXQJ� VHSXWXVDQ� DGDODK� VHEDJDL�

EHULNXW�0LQDUWLQLQJW\DV���������

D�� 0HQ\HGLDNDQ� GXNXQJDQ� EDJL� SHQJDPELO�

NHSXWXVDQ� XWDPDQ\D� SDGD� VLWXDVL� VHPL�

WHUVWUXNWXU� GDQ� WDN� WHUVWUXNWXU� GHQJDQ�

PHPDGXNDQ� SHUWLPEDQJDQ� PDQXVLD� GDQ�

LQIRUPDVL�WHUNRPSXWHULVDVL��

E�� 'XNXQJDQ�GLVHGLDNDQ�XQWXN�SHOEDJDL�OHYHO�

PDQDMHULDO� \DQJ� EHUEHGD�� PXODL� GDUL�
SLPSLQDQ� SXQFDN� VDPSDL� PDQDMHU�

ODSDQJDQ��

F�� 'XNXQJDQ� GLVHGLDNDQ� EDJL� LQGLYLGX� GDQ�
MXJD� EDJL� JURXS�� 3HOEDJDL� PDVDODK�

RUJDQLVDVLRQDO� PHOLEDWNDQ� SHQJDPELODQ�

NHSXWXVDQ� GDUL� RUDQJ� GDODP�JURXS��8QWXN�
PDVDODK� \DQJ� VWUXNWXUQ\D� OHELK� VHGLNLW�

VHULQJNDOL� KDQ\D� PHPEXWXKNDQ�

NHWHUOLEDWDQ� EHEHUDSD� LQGLYLGX� GDUL�

GHSDUWHPHQ� GDQ� OHYHO� RUJDQLVDVL� \DQJ�

EHUEHGD��

G�� 0HQ\HGLDNDQ� GXNXQJDQ� NH� SHOEDJDL�
NHSXWXVDQ� \DQJ� EHUXUXWDQ� DWDX� VDOLQJ�

EHUNDLWDQ��

H�� 0HQGXNXQJ� SHOEDJDL� IDVH� SURVHV�
SHQJDPELODQ� NHSXWXVDQ�� LQWHOOLJHQFH��

GHVLJQ��FKRLFH�GDQ�LPSOHPHQWDWLRQ��

I�� 0HQGXNXQJ� SHOEDJDL� SURVHV� SHQJDPELODQ�
NHSXWXVDQ� GDQ� VW\OH� \DQJ� EHUEHGD�EHGD��

DGD� NHVHVXDLDQ� GLDQWDUD� 63.� GDQ� DWULEXW�

SHQJDPELO� NHSXWXVDQ� LQGLYLGX� �FRQWRKQ\D�

YRFDEXODU\�GDQ�VW\OH�NHSXWXVDQ���

J�� %LVD� EHUDGDSWDVL� VHSDQMDQJ� PDVD��

3HQJDPELO�NHSXWXVDQ�KDUXV�UHDNWLI��PDPSX�

PHQJDWDVL� SHUXEDKDQ� NRQGLVL� VHFHSDWQ\D�

GDQ�EHUDGDSWDVL�XQWXN�PHPEXDW�'66�VHODOX�

ELVD�PHQDQJDQL�SHUXEDKDQ�LQL��

K�� 3HQJDPELO� NHSXWXVDQ� PHPLOLNL� NRQWURO�
PHQ\HOXUXK�WHUKDGDS�VHPXD�ODQJNDK�SURVHV�

SHQJDPELODQ� NHSXWXVDQ� GDODP�

PHQ\HOHVDLNDQ� PDVDODK�� 63.� VHFDUD�

NKXVXV�GLWXMXNDQ�XQWXN�PHQGXNXQJ�GDQ�WDN�

PHQJJDQWLNDQ� SHQJDPELO� NHSXWXVDQ��

3HQJDPELO� NHSXWXVDQ� GDSDW� PHQLQGDN�

ODQMXWL� UHNRPHQGDVL� NRPSXWHU� VHPEDUDQJ�

ZDNWX� GDODP� SURVHV� GHQJDQ� WDPEDKDQ�

SHQGDSDW�SULEDGL�DWDX�SXQ�WLGDN��
�
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'HQJDQ� EHUEDJDL� NDUDNWHU� NKXVXV� VHSHUWL�

GLNHPXNDNDQ� GL� DWDV�� VLVWHP� SHQGXNXQJ�

NHSXWXVDQ� GDSDW� PHPEHULNDQ� EHUEDJDL� PDQIDDW�

DWDX� NHXQWXQJDQ� EDJL� SHPDNDL� �6XEDNWL�� �������

.HPDPSXDQ�GLPDNVXG�GL�DQWDUDQ\D�PHOLSXWL��
D�� 0DPSX�PHQGXNXQJ� SHQFDULDQ� VROXVL� GDUL�

PDVDODK�\DQJ�NRPSOHNV��

E�� 5HVSRQ� FHSDW� SDGD� VLWXDVL� \DQJ� WDN�
GLKDUDSNDQ� GDODP� NRQGLVL� \DQJ� EHUXEDK�

XEDK��

F�� 0DPSX� XQWXN� PHQHUDSNDQ� SHOEDJDL�
VWUDWHJL� \DQJ� EHUEHGD� SDGD� NRQILJXUDVL�

EHUEHGD�VHFDUD�FHSDW�GDQ�WHSDW��

G�� 3DQGDQJDQ�GDQ�SHPEHODMDUDQ�EDUX��

H�� 0HPIDVLOLWDVL�NRPXQLNDVL��

I�� 0HQLQJNDWNDQ� NRQWURO� PDQDMHPHQ� GDQ�

NLQHUMD��
�

6LVWHP� 3HQGXNXQJ� .HSXWXVDQ� WHUGLUL� GDUL�

HPSDW�VXEVLVWHP��\DLWX��
D�� 6XEVLVWHP�0DQDMHPHQ�'DWD�

6XEVLVWHP� 0DQDMHPHQ� 'DWD� PHPDVXNNDQ�

VDWX�GDWDEDVH�\DQJ�EHULVL�GDWD�\DQJ�UHOHYDQ�
XQWXN� VLWXDVL� GDQ� NRQGLVL�� 'LNHOROD� ROHK�

SHUDQJNDW� OXQDN� \DQJ� GLVHEXW� 6LVWHP�

0DQDMHPHQ� 'DWDEDVH� �'%06�'DWDEDVH�

0DQDJHPHQW� 6\VWHP��� 6XEVLVWHP�

PDQDMHPHQ� GDWD� ELVD� GLLQWHUNRQHNVLNDQ�

GHQJDQ� GDWD�ZDUHKRXVH� SHUXVDKDDQ�� VXDWX�

UHSRVLWRU\� XQWXN� GDWD� SHUXVDKDDQ� \DQJ�
UHOHYDQ�GHQJDQ�SHQJDPELODQ�NHSXWXVDQ�

E�� 0DQDMHPHQ� 0RGHO� EHUXSD� VHEXDK� SDNHW�

SHUDQJNDW� OXQDN� \DQJ� EHULVL� PRGHO�PRGHO�
ILQDQVLDO�� VWDWLVWLF�� PDQDMHPHQW� VFLHQFH��

DWDX�PRGHO�NXDQWLWDWLI�� \DQJ�PHQ\HGLDNDQ�

NHPDPSXDQ� DQDOLVD� GDQ� SHUDQJNDW� OXQDN�

PDQDMHPHQ�\DQJ�VHVXDL��

F�� 6XEVLVWHP� $QWDUPXND� 3HQJJXQD� �'LDORJ��

,VWLODK� DQWDUPXND� SHQJJXQD� PHQFDNXS�

VHPXD� DVSHN�NRPXQLNDVL� DQWDUD�SHQJJXQD�

GDQ� VLVWHP�� &DNXSDQQ\D� WLGDN� KDQ\D�

SHUDQJNDW�NHUDV�GDQ�
G�� 6XEVLVWHP� 0DQDMHPHQ� %HUEDVLV�

3HQJHWDKXDQ��.QRZOHGJH�%DVH��

6XEVLVWHP�LQL�PHQGXNXQJ�VHPXD�VXEVLVWHP�
ODLQ�DWDX�EHUWLQGDN�VHEDJDL�VXDWX�NRPSRQHQ�

LQGHSHQGHQ� \DQJ� PHPEHULNDQ� LQWHOHJHQVL�

XQWXN� PHPSHUEHVDU� SHQJHWDKXDQ� VL�

SHQJDPELO�NHSXWXVDQ��6XEVLVWHP� LQL�GDSDW�

GLLQWHUNRQHNVLNDQ� GHQJDQ� UHSRVLWRUL�

SHQJHWDKXDQ�SHUXVDKDDQ�RUJDQLVDVLRQDO�

�

���� )X]]\� 0XOWLSOH� $WWULEXWH� 'HFLVLRQ�0DNLQJ�

�)0$'0��

�)X]]\0XOWLSOH� $WWULEXWH�'HFLVLRQ�0DNLQJ�

�)0$'0��DGDODK�VXDWX�PHWRGH�\DQJ�GLJXQDNDQ�

XQWXN� PHQFDUL� DOWHUQDWLI� RSWLPDO� GDUL� VHMXPODK�

DOWHUQDWLI� GHQJDQ� NULWHULD� WHUWHQWX�� ,QWL� GDUL�

)0$'0� DGDODK� PHQHQWXNDQ� QLODL� ERERW� XQWXN�
VHWLDS� DWULEXW�� NHPXGLDQ� GLODQMXWNDQ� GHQJDQ�

SURVHV� SHUDQNLQJDQ� \DQJ� DNDQ� PHQ\HOHNVL�

DOWHUQDWLI� \DQJ� VXGDK� GLEHULNDQ�� 3DGD� GDVDUQ\D��
DGD� �� SHQGHNDWDQ� XQWXN� PHQFDUL� QLODL� ERERW�

DWULEXW�� \DLWX� SHQGHNDWDQ� VXE\HNWLI�� SHQGHNDWDQ�

RE\HNWLI�GDQ�SHQGHNDWDQ�LQWHJUDVL�DQWDUD�VXE\HNWLI�
GDQ� RE\HNWLI�� 0DVLQJ� PDVLQJ� SHQGHNDWDQ�

PHPLOLNL� NHOHELKDQ� GDQ� NHOHPDKDQ�� 3DGD�

SHQGHNDWDQ� VXE\HNWLI�� QLODL� ERERW� GLWHQWXNDQ�

EHUGDVDUNDQ� VXE\HNWLILWDV� GDUL� SDUD� SHQJDPELO�

NHSXWXVDQ��VHKLQJJD�EHEHUDSD�IDNWRU�GDODP�SURVHV�

SHUDQNLQJDQ� DOWHUQDWLI� ELVD� GLWHQWXNDQ� VHFDUD�
EHEDV��

6HGDQJNDQ�SDGD�SHQGHNDWDQ�RE\HNWLI��QLODL�

ERERW� GLKLWXQJ� VHFDUD� PDWHPDWLV� VHKLQJJD�
PHQJDEDLNDQ� VXE\HNWLILWDV� GDUL� SHQJDPELO�

NHSXWXVDQ��NXVXPDGHZL���������
$GD� EHEHUDSD� PHWRGH� \DQJ� GDSDW�

GLJXQDNDQ� XQWXN� PHQ\HOHVDLNDQ� PDVDODK�

)0$'0��\DLWX��.DUPLODVDUL���������
D�� 6LPSOH�$GGLWLYH�:HLJKWLQJ�0HWKRG��6$:��

E�� :HLJKWHG�3URGXFW��:3��

F�� (/(&75(�

G�� 7HFKQLTXH� IRU� 2UGHU� 3UHIHUHQFH� E\�

6LPLODULW\�WR�,GHDO�6ROXWLRQ��7236,6��
H�� $QDO\WLF�+LHUDUFK\�3URFHVV��$+3��

�

����0HWRGH�:HLJKWHG�3URGXFW��:3��

'DODP� SHQHQWXDQ� QLODL� NHSHQWLQJDQ� DWDX�

ERERW�SDGD�DSOLNDVL� VLVWHP�SHQXQMDQJ�NHSXWXVDQ�

VHEDJDL� DODW� EDQWX�� SHQFDULDQ� QLODL� ERERW� DWULEXW�

PHQJJXQDNDQ� SHQLODLDQ� VHFDUD� VXE\HNWLI� \DLWX�

GHQJDQ�GLEHUL� SHULQJNDW��� VDPSDL���EHUGDVDUNDQ�

MHQLV� GDQ� EHEHUDSD� NULWHULD� \DQJ� WHODK� GLSLOLK�

VHEHOXPQ\D��
0HWRGH� ZHLJKWHG� SURGXFW� PHQJJXQDNDQ�

SHUNDOLDQ� XQWXN� PHQJKXEXQJNDQ� UDWLQJ� DWULEXW��
GLPDQD� UDWLQJ� VHWLDS� DWULEXW� KDUXV� GLSDQJNDWNDQ�

GXOX�GHQJDQ�ERERW�\DQJ�EHUVDQJNWXWDQ��3URVHV�LQL�

VDPD�KDOQ\D�GHQJDQ�SURVHV�QRUPDOLVDVL��
3UHIHUHQVL�XQWXN�DOWHUQDWLI���

��

�

�

�

�

�

�
'LPDQD��
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�

6L�  �9HNWRU�WLDS�DOWHUQDWLI�

�

;LM�  �1LODL�GDUL�LQSXW�NULWHULD�NH��

�

ZM�  �%RERW�NULWHULD�NH��

�

 �EDULV�

�

 �NRORP�

�

Q� �%DQ\DNQ\D�NULWHULD�

�
3HUEDLNDQ� ERERW� DNDQ� GLKLWXQJ� GHQJDQ�

UXPXV�

�
�

'LPDQD���

ZM�  �ERERW�NH���
�

3UHIHUHQVL� UHODWLYH� GDUL� VHWLDS� DOWHUQDWLYH�

GLEHULNDQ�VHEDJDL���

��DWDX� �

�

�

�

'LPDQD���

�
6L�  �9HNWRU�WLDS�DOWHUQDWLI�

�

�6L� �-XPODK�GDUL�6L�
�

 � 3UHIHUHQVL� DOWHUQDWLYH� GLDQDORJLNDQ�

VHEDJDL�YHNWRU�9�
�

 �1LODL�NULWHULD�

�

 �%RERW�NULWHULD�VXENULWHULD�

�

 EDULV�����������«��P��

�

 NRORP�

�

Q� �%DQ\DNQ\D�NULWHULD�

�

 � %DQ\DNQ\D� NULWHULD� \DQJ� WHODK� GLQLODL�

SDGD�YHNWRU�6�

�

����3HQJHPEDQJDQ�6LVWHP�

�
������0RGHO�3HQJHPEDQJDQ�6LVWHP�3HQGXNXQJ�

.HSXWXVDQ�

�

3HQJHPEDQJDQ� VXDWX� VLVWHP� SHQGXNXQJ�

NHSXWXVDQ� WHUNDLW� MXJD� GHQJDQ� VWUXNWXU�

SHUPDVDODKDQ� WDN� WHUVWUXNWXU�� VHPL� WHUVWUXNWXU��

DWDXSXQ� WHUVWUXNWXU�� 'LEDZDK� LQL� PHUXSDNDQ�

EDJDQ�IDVH�IDVH�SHQJHPEDQJDQ�VLVWHP�SHQGXNXQJ�
NHSXWXVDQ��0LQDUWLQLQJW\DV���������
D�� )DVH�SHUHQFDQDDQ��3ODQQLQJ��

0HUXPXVNDQ� NHUDQJND� GDQ� UXDQJ� OLQJNXS� 63.��
SHUV\DUDWDQ� XQMXN� NHUMD�� PHPLOLK� NRQVHS�

NRQVHS�GDQ�PHQJDQDOLVLV�PRGHO�SHPEXDWDQ�

NHSXWXVDQ� \DQJ� UHOHYDQ� GHQJDQ� WXMXDQ�
63.��

�

E�� )DVH�SHQHOLWLDQ��5HVHDUFK��

%HUKXEXQJDQ� GHQJDQ� SHQFDULDQ� GDWD� VHUWD�

VXPEHU�GD\D�\DQJ�WHUVHGLD��

�
F�� )DVH� DQDOLVLV� GDQ� SHUDQFDQJDQ� NRQVHS�

�$QDO\VLV��

3HQHQWXDQ� WHNQLN� SHQGHNDWDQ� \DQJ� DNDQ�
GLODNXNDQ� VHUWD� VXPEHU� GD\D� \DQJ�

GLEXWXKNDQ��

�
G�� )DVH�SHUDQFDQJDQ��'HVLJQ��

0HODNXNDQ� SHUDQFDQJDQ� NHWLJD� VXEVLVWHP�

XWDPD� 63.�� VXEVLVWHP� GDWDEDVH�� PRGHO��

'LDORJ��

�

H�� )DVH�NRQVWUXNVL��&RQVWUXFWLRQ��

0HUXSDNDQ� NHODQMXWDQ� GDUL� SHUDQFDQJDQ�
GLPDQD� NHWLJD� VXEVLVWHP� \DQJ� WHODK�

GLUDQFDQJ�GLJDEXQJNDQ�PHQMDGL�VXDWX�63.��

�
I�� )DVH�LPSOHPHQWDVL��,PSOHPHQWDWLRQ��

0HQHUDSNDQ� 63N� \DQJ� GLEDQJXQ�� SDGD�

WDKDS� LQL� GLODNXNDQ� SHQJXMLDQ�� HYDOXDVL��

SHQDPSLODQ�� RULHQWDVL�� SHODWLKDQ� GDQ�

SHQ\HEDUDQ��

�

J�� )DVH�SHPHOLKDUDDQ��0DLQWHQDQFH��

7DKDSDQ� \DQJ� GLODNXNDQ� WHUXV� PHQHUXV�

XQWXN�PHPSHUWDKDQNDQ�NHDQGDODQ�VLVWHP��
�

K�� )DVH�DGDSWDVL��$GDSWDWLRQ��

0HODNXNDQ�SHQJXODQJDQ� WHUKDGDS� WDKDSDQ�
GLDWDV� VHEDJDL� WDQJJDSDQ� WHUKDGDS�

SHUXEDKDQ�NHEXWXKDQ�SHPDNDL��

SHUDQJNDW� OXQDN�� WDSL� MXJD� IDNWRU�IDNWRU�

\DQJ� EHUNDLWDQ� GHQJDQ� NHPXGDKDQ�

SHQJXQDDQ�� NHPDPSXDQ� XQWXN� GDSDW�

GLDNVHV�� GDQ� LQWHUDNVL� PDQXVLD�PHVLQ��

%HEHUDSD� DKOL� PHUDVD� EDKZD� DQWDUPXND�

SHQJJXQD� PHUXSDNDQ� NRPSRQHQ� \DQJ�

SDOLQJ� SHQWLQJ� NDUHQD� PHUXSDND� VXPEHU�
GDUL� EHUEDJDL� SRZHU�IOHNVLELOLWDV�� GDQ�
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NDUDNWHULVWLN� HDV\�WR�XVH�� $KOL� ODLQQ\D�
PHQ\DWDNDQ� EDKZD� DQWDUPXND� SHQJJXQD�

PHUXSDNDQ� VLVWHP� GDUL� VLVL� SHQJJXQD�

NDUHQD� DQWDUPXND� DGDODK� VDWX�VDWXQ\D�

EDJLDQ� GDUL� VLVWHP� \DQJ� GLOLKDW� ROHK�

SHQJJXQD��

�

��� 3(0%$+$6$1�

$GD���VLVZD�\DQJ�DNDQ�PHQMDGL�DOWHUQDWLI��

\DLWX�
D�� $�� �6LVZD���

E�� $�� �6LVZD���

F�� $�� �6LVZD���
G�� $�� �6LVZD���

H�� $�� �6LVZD���

�

$GD���.ULWHULD�\DQJ�GLMDGLNDQ�DFXDQ�GDODP�

SHQJDPELODQ�NHSXWXVDQ���\DLWX��

D�� &�� �8VLD�VLVZD�7DKXQ��

E�� &�� �3HULODNX�6LVZD�GLVHNRODK�

F�� &�� �-XPODK�VDXGDUD�NDQGXQJ��DQDN��

G�� &�� �-XPODK�WDQJJXQJDQ�RUDQJ�WXD�DQDN��
H�� &�� �1LODL�UDWD�UDWD�UDSRUW�

I�� &�� �*DML�2UDQJ�7XD��5S�%XODQ��

�
6HODQMXWQ\D� SHQJDPELODQ� NHSXWXVDQ�

PHPEHULNDQ� ERERW� SUHIHUHQVL� XQWXN� PDVLQJ�

PDVLQJ� NULWHULD� DGDODK� VHEDJDL� EHULNXW� �� :�  �
��������������

%HUGDVDUNDQ� GDWD� DOWHUQDDWLI� GLDWDV� GDSDW�

GLEHQWXN� UDWLQJ� NHFRFRNDQ� GDUL� VHWLDS� DOWHUQDWLI�

SDGD� VHWLDS� NULWHULD�� \DQJ� WHUOLKDW� SDGD� WDEHO�

EHULNXW���

�

$OWHUQDWLI�
.ULWHULD�

&�� &�� &�� &�� &�� &��

� � � � � �

$�� ��� �� � � �� ���������

$�� ��� �� � � �� ���������

$�� ��� �� � � �� ���������

$�� ��� �� � � �� ���������

$�� ��� �� � � �� ���������

�

7DEHO�����.ULWHULD�3HQHOLWLDQ�

�
.DWHJRUL�VHWLDS�NULWHULD�PHUXSDNDQ�NULWHULD�

NHXQWXQJDQ�� VHPHQWDUD� NULWHULD� ELD\D� WLGDN� DGD��

6HEHOXPQ\D� GLODNXNDQ� SHUEDLNDQ� ERERW� WHUOHELK�

GDKXOX� VHKLQJJD� �: � �� PDND� GLGDSDW�

SHUKLWXQJDQ�VHEDJDL�EHULNXW���

�

�
�

.HPXGLDQ�YHFWRU�6�GDSDW�GLKLWXQJ�VHEDJDL�

EHULNXW���

�

�

1LODL�YHFWRU�9�\DQJ�DNDQ�GLJXQDNDQ�XQWXN�

SHUDQJNLQJDQ�GDSDW�GL�KLWXQJ�VHEDJDL�EHULNXW���
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�

'DUL�KDVLO�SHUHQJNLQJDQ�GLDWDV�GLSHUROHK�9��

 ���������9�� ���������9� ���������9�� ���������

GDQ� 9��  � �������� 1LODL� WHUEHVDU� DGD� SDGD� 9���
VHKLQJJD� DOWHUQDWLI� 9�� DGDODK� DOWHUQDWLI� \DQJ�

WHUSLOLK�VHEDJDL�DOWHUQDWLI�\DQJ�WHUEDLN��
8VH� &DVH� 'LDJUDP� 3HQGDIWDUDQ� %HDVLVZD�

6LVWHP�8VXODQ�

�

*DPEDU�����8VH�&DVH�'LDJUDP�6LVWHP�

8VXODQ�

�

�

��� +$6,/�3(1(/,7,$1�

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� \DQJ� WHODK�
GLODNXNDQ��SURVHV�VHOHNVL�SHQHULPDDQ�EHDVLVZD�GL�

603�1HJHUL� ��3DUXQJ�NXUDQJ� HIHNWLI� NKXVXVQ\D�

GDUL� VHJL� NXDOLWDV�� +DO� LQL� PHQ\HEDENDQ�
SHQJRODKDQ� GDWD� EHDVLVZD� \DQJ� WLGDN� HILVLHQ�

WHUXWDPD� GDUL� VHJL� ZDNWX� GDQ� EDQ\DNQ\D�

SHUXODQJDQ� SURVHV� \DQJ� VHEHQDUQ\D� GDSDW� GL�

HILVLHQNDQ��6HWHODK�PHODNXNDQ�SHQHOLWLDQ�WHUVHEXW�

PDND� SHQXOLV� PHQJXVXONDQ� VXDWX� VLVWHP�

SHQGXNXQJ� NHSXWXVDQ� \DQJ� GDSDW� PHQMDGL� DODW�

EDQWX�GDODP�VHOHNVL�SHQHULPDDQ�EHDVLVZD��

'HQJDQ� PHQHUDSNDQ� PHWRGH� :HLJKWHG�

3URGXFW� �ZS�� GDODP� PHQHQWXNDQ� SHQHULPDDQ�

EHDVLVZD��NDUHQD�SURVHV�SHPHULQJNDWDQ�\DQJ�DNDQ�

PHQ\HOHNVL� DOWHUQDWLI� WHUVHEXW� GDUL� VHMXPODK�

DOWHUQDWLI��SDGD�QLODL�NULWHULD�GDQ�ERERW�\DQJ�VXGDK�

GLWHQWXNDQ�VHKLQJJD�DNDQ�PHQGDSDWNDQ�KDVLO�\DQJ�

DNXUDW��-DGL�VLVZD�DOWHUQDWLI�\DQJ�WHUSLOLK�GHQJDQ�
QLODL�WHUEHVDU��

%HUGDVDUNDQ� SHQHOLWLDQ� WHUVHEXW�� PDND�

SHQXOLV�PHQ\LPSXONDQ�EDKZD�VLVWHP�SHQGXNXQJ�
NHSXWXVDQ�GHQJDQ�PHQJJXQDNDQ�PHWRGH�ZHLJKWHG�

SURGXFW� �ZS��� GDSDW� GLJXQDNDQ� GDODP� VHOHNVL�

SHQHULPD�EHDVLVZD�GDQ�KDVLO�\DQJ�GLSHUROHK�OHELK�
DNXUDW�GLEDQGLQJNDQ�GHQJDQ�SURVHV� VHOHNVL� \DQJ�

GLODNXNDQ�VHEHOXPQ\D�

�

��� .(6,038/$1�

%HUGDVDUNDQ�SHPEDKDVDQ�GDQ��

HYDOXDVL�GDUL�EDE�VHEHOXPQ\D��PDND�GDSDW�
NHVLPSXODQ�VHEDJDL�EHULNXW���

D�� 0HWRGH�:HLJKWHG�3URGXFW�GDSDW�GLWHUDSNDQ�

SDGD�VLVWHP�SHPEHULDQ�EHDVLVZD��
�

E�� 'HQJDQ� SHQHUDSDQ� VLVWHP� LQL� SHQLODLDQ�

SHPEHULDQ�EHDVLVZD�ELVD�GLODNXNDQ�GHQJDQ�
OHELK� FHSDW� GDQ� GDQ� WHSDW�� GLPDQD� KDVLO�

NHSXWXVDQ� SHPLOLKDQ� EHDVLVZD� \DLWX� SDGD�

DOWHUQDWLI�NH���GDUL���DOWHUQDWLI�GHQJDQ�QLODL�

�������
�

��� 6$5$1�

%HULNXW� DGDODK� EHEHUDSD� VDUDQ� XQWXN�

SHQJHPEDQJDQ� OHELK� ODQMXW� WHUKDGDS� SHQHOLWLDQ�
LQL��

'DSDW� GLWDPEDKNDQ� GDWD� ODLQ� \DQJ�

PHQGXNXQJ� SHQ\HOHNVLDQ� EHDVLVZD� PLVDOQ\D�
SHQDPEDKDQ�FULWHULD�

D�� 6LVWHP�SHPEHULDQ�EHDVLVZD� LQL�PDVLK�GDSDW�

GLNHPEDQJNDQ� GHQJDQ� PHQDPEDKNDQ�

PHWRGH� VLVWHP� SHQGXNXQJ� NHSXWXVDQ� \DQJ�

ODLQ�VHSHUWL��$KS��7RSVLV�GDQ�6DZ��

�

E�� 'HQJDQ�DGDQ\D�SHQHOLWLDQ� LQL�\DQJ�EHUEDVLV�
ZHE�� GLKDUDSNDQ� GDSDW� PHQJHPEDQJNDQ�

DSOLNDVL�EHUEDVLV�GHVNRS�DWDX�PRELOH��
�

'$)7$5�3867$.$�

��� 'HZDQWRUR��$����������6LVWHP�3HQGXNXQJ�

.HSXWXVDQ�0HQHQWXNDQ�*XUX�7HODGDQ�'L�

6031� ��� 6(0$5$1*� 'HQJDQ�

0HQJJXQDNDQ� 0HWRGH� 6LPSOH� $GGLWLYH�

:HLJKWLQJ��

��� )DWWD����������$QDOLVD�'DQ�3HUDQFDQJDQ�

6LVWHP�,QIRUPDVL��<RJ\DNDUWD��$QGL��)HU\�
5RPLGKRQL�(SULOLDQWR��7UL�6DJLUDQL��7DQ�

$PHOLD���������6LVWHP�SHQGXNXQJ�
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��� .HSXWXVDQ� SHQHULPDDQ� EHDVLVZD�

PHQJJXQDNDQ�PHWRGH�VDZ�GL�XQLYHUVLWDV�

SDQFD�PDUJD�SUREROLQJJR��

��� *DIXU�� $� ��������� &DUD� 0XGDK�

0HQGDSDWNDQ� %HDVLVZD�� -DNDUWD�� (OH[�
0HGLD�.RPSXWLQGR��

��� *HUGRQ��������� 6LVWHP� 3HQGXNXQJ�

.HSXWXVDQ� 8QWXN� 0HQHQWXNDQ�
3HQHULPDDQ� %HDVLVZD� %DJL� 0DKDVLVZD�

'L�670,.�$0,.20�<RJ\DNDUWD��

��� +DUWDWL�� 6�� �������� $QDOLVLV� 6LVWHP�
,QIRUPDVL��

��� +XGD�� 0LIWDNKXO�� �������� 0HPEXDW�

$SOLNDVL�'DWDEDVH�'HQJDQ�-DYD��0\64/��

GDQ� 1HW%HDQV�� -DNDUWD�� (OH[� 0HGLD�

.RPSXWLQGR��.DUPLODVDUL����������/RJLND�

)X]]\��<RJ\DNDUWD��*UDKD�,OPX��
��� .XVXPDGHZL�6�� �������� )X]]\� 0XOWL�

$WWULEXW� 'HFLVLRQ� 0DNLQJ� �)X]]\�

0$'0���<RJ\DNDUWD��*UDKD�,OPX��
��� .XVZD\DQWR�� /LD�� �������� 0DKLU� GDQ�

7UDPSLO� %HUNRPSXWHU�� -DNDUWD�*UDILQGR�

PHGLD�3UDWDPD��
����0LNR� .ULVL\DQWR� 3XUED�������� VLVWHP�

SHQGXNXQJ�NHSXWXVDQ�XQWXN�PHQHQWXNDQ�

SHQHULPDDQ� EHDVLVZD� EDQN� EUL�

PHQJXQDNDQ� IPDGP� GL� XQLYHUVLWDV�

JXQDGDUPD����

����0LQDUWLQLQJW\DV�� %�� $�� ��������

3HQJHPEDQJDQ� 6LVWHP� 3HQGXNXQJ�

.HSXWXVDQ�� 0XV\DZDUDK�� 5LQD���������

0HPEDQJXQ� DSOLNDVL� 'DWDEDVH� %HUEDVLV�

:HE�XQWXN�3HPXOD��-DNDUWD��(OH[�0HGLD�
.RPSXWLQGR��

����2NWDYLDQ�� 3XML�� 'LDU��������0HQMDGL�

3URJUDPPHU� -HPSRODQ� 0HQJJXQDNDQ�
3+3��<RJ\DNDUWD�0HGLDNRP��

����6XEDNWL�� ,�� �������� 6LVWHP� 3HQGXNXQJ�

.HSXWXVDQ��<RJ\DNDUWD��*UDKD�,OPX��
���� �6\D
EDQ�� :DK\X��������� %XLOG� <RXU�

%ORJJHU� ;PO� 7HPSODWH��

<RJ\DNDUWD�3HQHUELW�$GL�<RJ\DNDUWD��

����:LFDNVRQR�� <RJL��������� 0HPEDQJXQ�

%LVQLV�2QOLQH�'HQJDQ�0DPER�� -DNDUWD� ��

(OH[�0HGLD�.RPSXWLQGR��
����:LGLDQWR�� (�� '�� �������� 3HPRGHODQ�

6LVWHP�'HQJDQ�80/��<RJ\DNDUWD��*UDKD�

,OPX��
����<XKHIL]DU��������� ��� MDP� 0HQJXDVL�

,QWHUQHW�� 7HNQRORJL� 'DQ� $SOLNDVL��

-DNDUWD��(OH[�0HGLD�.RPSXWLQGR�
�

�

�

�

�
�


