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*DML�DGDODK�VXDWX�EHQWXN�MDVD�\DQJ�GLEHULNDQ�VHFDUD�WHUDWXU�NHSDGD�VHRUDQJ�SHJDZDL�DWDV�MDVD�

GDQ� KDVLO� NHUMDQ\D�� 37�� 6LQDU� 0HWULQGR� 3HUNDVD� �6,0(75,�� DGDODK� SHUXVDKDDQ� \DQJ� EHUJHUDN�

GLELGDQJ� SURGXNVL� SDQHO� OLVWULN�� 'HQJDQ� � SURVHV� SHQJRODKDQ� GDWD� \DQJ� PDVLK� PDQXDO� GHQJDQ�
PHQJJXQDNDQ�SURJUDP�EDQWX�06��([FHO��+DO�LQL�PHQ\HEDENDQ�WHUMDGLQ\D�NHVDODKDQ�SHUKLWXQJDQ�JDML�

NDU\DZDQ��GDQ�SURVHV�FHWDN�VOLS�JDML�\DQJ�PHPDNDQ�ZDNWX�\DQJ�ODPD��6HODLQ�LWX�GDODP�SHPEXDWDQ�

ODSRUDQ� SHQHULPDDQ� JDML� VHWLDS� EXODQQ\D� EDJLDQ�+5'�KDUXV�PHUHNDS� GDQ�PHPLVDKNDQ� GDWD� JDML�

NDU\DZDQ�WHWDS�GDQ�NDU\DZDQ�NRQWUDN�\DQJ�NHPXGLDQ�GLLQSXW�PHQMDGL�ODSRUDQ�JDML�VHWLDS�EXODQQ\D��

+DVLO� GDUL� SHUDQFDQJDQ� LQL� DGDODK� VLVWHP� LQIRUPDVL� SHQJJDMLDQ� NDU\DZDQ� EHUEDVLV� ZHE� \DQJ�

WHUNRPSXWHULVDVL�� 6HKLQJJD� PHPXGDKNDQ� NLQHUMD� SHUXVDKDDQ� XQWXN� SHQFDWDWDQ� GDQ� SHODSRUDQ�

SHQJJDMLDQ� NDU\DZDQ�� +DVLO� SHQHOLWLDQ� LQL� \DLWX� GLKDVLONDQQ\D� VLVWHP� SHQJJDMLDQ� \DQJ�

WHUNRPSXWHULVDVL��PHPLOLNL� VWDQGDU� DWXUDQ�GDODP�SURVHV�SHQJHPEDQJDQ�SURJUDP�VHKLQJJD�PXGDK�

XQWXN�GLSHOLKDUD�GDQ�GLNHPEDQJNDQ��VHUWD������SHUVHQ��PHPEDQWX�PHPLQLPDOLVLU�NHVDODKDQ�GDODP�
PHPSURVHV�SHUKLWXQJDQ�JDML�NDU\DZDQ��

�

.DWD�.XQFL��3HQJJDMLDQ��:DWHUIDOO��3+3��0\64/�
�

�

��� 3(1'$+8/8$1�
3HUNHPEDQJDQ� WHNQRORJL� LQIRUPDVL�

PHQJDODPL�SHUNHPEDQJDQ�\DQJ� VDQJDW�SHVDW�

GDODP�HUD�JOREDOLVDVL�VDDW�LQL��.HMDGLDQ�\DQJ�

WHUMDGL�GL�VXDWX�WHPSDW�GDSDW�GHQJDQ�FHSDW�GDQ�

PXGDK� GLNHWDKXL� GL� WHPSDW� ODLQ� GL� VHOXUXK�

GXQLD�� .RQGLVL� LQL� WHQWXQ\D� PHPSHQJDUXKL�

SHULODNX�VHWLDS�LQGLYLGX�\DQJ�DGD�GDODP�GXQLD�

XVDKD�� NHFHSDWDQ� GDQ� NHPXGDKDQ� SHUROHKDQ�

LQIRUPDVL�WHODK�PHQGRURQJ�GXQLD�XVDKD�XQWXN�
PHPDVXNL�HUD�SHUVDLQJDQ�JOREDO��

6LVWHP� � LQIRUPDVL� GLJXQDNDQ� XQWXN�

SHQJHORODDQ�GDWD�GDODP�VHEXDK�SURVHV�ELVQLV��
'DWD� �� GDWD� \DQJ� GLSHUOXNDQ� GDODP� VHEXDK�

SURVHV� ELVQLV� GLNHOROD� GDQ� GLRODK� VHFDUD�

RWRPDWLV� ROHK� VLVWHP�� DJDU� NHPXGLDQ� GDSDW�

PHQMDGL� VHEXDK� LQIRUPDVL� \DQJ� GLEXWXKNDQ�

ROHK� SHQJJXQD�� 6LVWHP� LQIRUPDVL� GLFLSWDNDQ�

DJDU� EHUEDJDL� PDFDP� SURVHV� PDQXDO� GDSDW�

GLNHUMDNDQ� VHFDUD� NRPSXWHULVDVL� VHKLQJJD�

OHELK�HIHNWLI�GDQ�HILVLHQ���

6LVWHP� SHQJJDMLDQ� \DQJ� GLWHUDSNDQ�

NHSDGD�NDU\DZDQ�37��6LQDU�0HWULQGR�3HUNDVD�
�6,0(75,�� �PDVLK�GLODNXNDQ� VHFDUD�PDQXDO�

PHQJJXQDNDQ� SURJUDP� EDQWX� 06�� ([FHO��

GLPDQD� SHUKLWXQJDQ� JDML� NDU\DZDQ� PDVLK�

PHQJJXQDNDQ�UXPXV�GL�H[FHO�GDQ�GDWD���GDWD�

WHUVHEXW� WLGDN� GLVLPSDQ� NH� GDODP� GDWDEDVH��
6HGDQJNDQ� XQWXN� PHQFHWDN� VOLS� JDML� MXJD�

GLODNXNDQ�PDQXDO�NDU\DZDQ�VDWX�SHU�VDWX�GDQ�

GLSHULNVD�NHPEDOL�ROHK�EDJLDQ�+5'���

3HUPDVDODKDQ�\DQJ�WHUMDGL�SDGD�VLVWHP�

SHQJJDMLDQ� 37�� 6LQDU� 0HWULQGR� 3HUNDVD�

�6,0(75,�� VDDW� LQL� DQWDUD� ODLQ� GDWD� WLGDN�

WHUVLPSDQ� GHQJDQ� EDLN� NDUHQD� EHOXP�

PHQJJXQDNDQ�EDVLV�GDWD��GDWD�JDML�NDU\DZDQ�

KDUXV� GLSHULNVD� EHUXODQJ� NDOL� SDGD� NRORP� ��
NRORP� \DQJ� GLLVL� GDODP� SURJUDP� EDQWX�06��

([FHO� \DQJ� GLJXQDNDQ�� WHUMDGLQ\D� NHVDODKDQ�

SHUKLWXQJDQ�JDML�NDU\DZDQ��GDQ�SURVHV�FHWDN�
VOLS� JDML� \DQJ� PHPDNDQ� ZDNWX� \DQJ� ODPD��

6HODLQ� LWX� GDODP� SHPEXDWDQ� ODSRUDQ�

SHQHULPDDQ�JDML�VHWLDS�EXODQQ\D�EDJLDQ�+5'�

KDUXV� PHUHNDS� GDQ� PHPLVDKNDQ� GDWD� JDML�

NDU\DZDQ� WHWDS� GDQ� NDU\DZDQ� NRQWUDN� \DQJ�

NHPXGLDQ�GLLQSXW�PHQMDGL�ODSRUDQ�JDML�VHWLDS�

EXODQQ\D��

%HUGDVDUNDQ� ODWDU� EHODNDQJ� LQL� PDND�

SHUOX� XQWXN� PHPEXDW� VXDWX� VLVWHP� DSOLNDVL�

\DQJ� GLKDUDSNDQ� GDSDW� PHQJHOROD� VHPXD�
SHUPDVDODKDQ� \DQJ� DGD�� ³3(5$1&$1*$1�

6,67(0� ,1)250$6,� 3(1**$-,$1�

3$'$�37��6,1$5�0(75,1'2�3(5.$6$�
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0(72'(� :$7(5)$//´� GLEXDW� XQWXN�

PHPEDQWX� SHPHFDKDQ� SHUVRDODQ� GDODP� KDO�

PHPEHULNDQ� WUDQVSDUDQVL� SHUKLWXQJDQ� JDML�

GDUL� WLDS� SHQJKDVLODQ� NDU\DZDQ�� VHUWD�
PHPEDQWX� GDODP� PHQJHOROD� VXPEHU� GD\D�

PDQXVLD�\DQJ�WHUOLEDW�GLGDODPQ\D��

�

��� 0(72'(�3(1(/,7,$1�
0HQXUXW� 3UHVVPDQ� ����������� PRGHO�

ZDWHUIDOO� DGDODK� PRGHO� NODVLN� \DQJ� EHUVLIDW�
VLVWHPDWLV�� EHUXUXWDQ� GDODP� PHPEDQJXQ�

VRIWZDUH��1DPD�PRGHO�LQL�VHEHQDUQ\D�DGDODK�

³/LQHDU�6HTXHQWLDO�0RGHO´��0RGHO�LQL�VHULQJ�
GLVHEXW�MXJD�GHQJDQ�³&ODVVLF�/LIH�&\FOH´�DWDX�

PHWRGH� ZDWHUIDOO�� 0RGHO� LQL� WHUPDVXN� NH�

GDODP�PRGHO�JHQHULF�SDGD�UHND\DVD�SHUDQJNDW�
OXQDN� GDQ� SHUWDPD� NDOL� GLSHUNHQDONDQ� ROHK�

:LQVWRQ�5R\FH� VHNLWDU� WDKXQ� ����� VHKLQJJD�

VHULQJ� GLDQJJDS� NXQR�� WHWDSL� PHUXSDNDQ�

PRGHO� \DQJ� SDOLQJ� EDQ\DN� GLSDNDL� GDODP�

6RIWZDUH� (QJLQHHULQJ� �6(��� 0RGHO� LQL�

PHODNXNDQ�SHQGHNDWDQ� VHFDUD� VLVWHPDWLV� GDQ�

EHUXUXWDQ�� 'LVHEXW� GHQJDQ� ZDWHUIDOO� NDUHQD�

WDKDS� GHPL� WDKDS� \DQJ� GLODOXL� KDUXV�

PHQXQJJX� VHOHVDLQ\D� WDKDS� VHEHOXPQ\D� GDQ�
EHUMDODQ�EHUXUXWDQ��

)DVH� �� IDVH� GDODP� :DWHUIDOO� 0RGHO�

PHQXUXW�UHIHUHQVL�3UHVVPDQ���
�

�
�

*DPEDU������)DVH�:DWHUIDOO�

6XPEHU��5RJHU�6�3UHVVPDQ�

�

0RGHO� DLU� WHUMXQ� �ZDWHUIDOO�� ELDVD�
GLVHEXW� VLNOXV� KLGXS� SHUDQJNDW� OXQDN��

0HQJDPELO�NHJLDWDQ�GDVDU�VHSHUWL�VSHVLILNDVL��

SHQJHPEDQJDQ�� YDOLGDVL�� HYROXVL� GDQ�
PHUHSUHVHQWDVLNDQ� VHEDJDL� IDVH�IDVH� SURVHV�

\DQJ� EHUEHGD� VHSHUWL� VSHVLILNDVL� SHUV\DUDWDQ��

SHUDQFDQJDQ� SHUDQJNDW� OXQDN�� LPSOHPHQWDVL��

SHQJXMLDQ�GDQ�VHWHUXVQ\D��

.HXQWXQJDQ� PHQJJXQDNDQ� PHWRGH�

ZDWHUIDOO� DGDODK� SURVHVQ\D� OHELK� WHUVWUXNWXU��

KDO� LQL� PHPEXDW� NXDOLWDV� VRIWZDUH� EDLN� GDQ�

WHWDS� WHUMDJD�� 'DUL� VLVL� XVHU� MXJD� OHELK�

PHQJXQWXQJNDQ��NDUHQD�GDSDW�PHUHQFDQDNDQ�
GDQ� PHQ\LDSNDQ� NHEXWXKDQ� GDWD� GDQ� SURVHV�

\DQJ�GLSHUOXNDQ�VHMDN�DZDO��3HQMDGZDODQ�MXJD�

PHQMDGL� OHELK�PHQHQWX��NDUHQD� MDGZDO� VHWLDS�
SURVHV�GDSDW�GLWHQWXNDQ�VHFDUD�SDVWL��

.HOHPDKDQ� PHQJJXQDNDQ� PHWRGH�

ZDWHUIDOO�DGDODK�EHUVLIDW�NDNX��VHKLQJJD�VXOLW�

PHODNXNDQ�SHUXEDKDQ� GL� WHQJDK� SURVHV�� -LND�

WHUGDSDW� NHNXUDQJDQ� SURVHV�SURVHGXU� GDUL�
WDKDS� VHEHOXPQ\D�� PDND� WDKDSDQ�

SHQJHPEDQJDQ� KDUXV� GLODNXNDQ� PXODL� GDUL�

DZDO�ODJL��+DO�LQL�DNDQ�PHPDNDQ�ZDNWX�\DQJ�

OHELK� ODPD�� .DUHQD� MLND� SURVHV� VHEHOXPQ\D�

EHOXP� VHOHVDL� VDPSDL� DNKLU�� PDND� SURVHV�

VHODQMXWQ\D�MXJD�WLGDN�GDSDW�EHUMDODQ���
�

��� 3(0%$+$6$1�
0HUXSDNDQ� NHJLDWDQ� PHQHPXNDQ� DWDX�

PHQJLGHQWLILNDVL� PDVDODK�� PHQJHYDOXDVL��

PHPEXDW� PRGHO� VHUWD� PHPEXDW� VSHVLILNDVL�

VLVWHP�GHQJDQ�WXMXDQ�XQWXN�PHUDQFDQJ�VLVWHP�
EDUX� DWDX� PHPSHUEDLNL� NHNXUDQJDQ� GDUL�

VLVWHP�\DQJ�WHODK�DGD��

$QDOLVLV� PHUXSDNDQ� VXDWX� NHJLDWDQ�

\DQJ� EHUWXMXDQ� XQWXN� PHPSHODMDUL� VHUWD�

PHQJHYDOXDVL� VXDWX� EHQWXN� SHUPDVDODKDQ�

\DQJ� DGD� SDGD� VHEXDK� VLVWHP�� 6HGDQJNDQ�

VLVWHP�DGDODK�VXDWX�NHVDWXDQ�\DQJ�XWXK��WHUGLUL�

GDUL� GXD� DWDX� OHELK� NRPSRQHQ� \DQJ� VDOLQJ�

EHULQWHJUDVL� GDQ� EHURSHUDVL� XQWXN� PHQFDSDL�
WXMXDQ�WHUWHQWX�GDODP�OLQJNXQJDQQ\D��$QDOLVLV�

VLVWHP� PHUXSDNDQ� SHQJJDPEDUDQ��

SHUHQFDQDDQ�VHNDOLJXV�SHPEXDWDQ�VNHWVD�GDQ�
EHEHUDSD� SHUDWXUDQ� GDUL� HOHPHQ� WHUSLVDK�

QDPXQ� VDOLQJ� EHULQWHJUDVL� NH� GDODP� VXDWX�

NHVDWXDQ�\DQJ�XWXK�GDQ�EHUIXQJVL��
$QDOLVD� VLVWHP� \DQJ� VHGDQJ� EHUMDODQ�

VHFDUD�NHVHOXUXKDQ�VDQJDW�SHUOX�EDJL�SHQXOLV�

XQWXN� GDSDW� PHQJHWDKXL� NHOHPDKDQ� GDUL�

VLVWHP� WHUVHEXW�� EDLN� GDUL� FDUD� NHUMD� VLVWHP�

PDXSXQ� SLKDN� SHODNVDQDQ\D� GDQ� VHJDOD�

VHVXDWX� \DQJ� WHUOLEDW� GDODP� VLVWHP� WHUVHEXW��
8QWXN�SHPEXDWDQ�VLVWHP�LQIRUPDVL�EDUX�KDUXV�

OHELK�WHUSURJUDP�GDQ�WHUVWUXNWXU��

%HUGDVDUNDQ�REVHUYDVL� \DQJ�GLODNXNDQ�

SHQXOLV� SDGD� 37�� 6LQDU� 0HWULQGR� 3HUNDVD�

�6,0(75,��� GDSDW� GLJDPEDUNDQ� PHNDQLVPH�

NHUMD�VLVWHP�SDGD�SHQJJDMLDQ�NDU\DZDQ�\DQJ�

VHGDQJ�EHUMDODQ�\DNQL��

D�� .DU\DZDQ�GLJRORQJNDQ�GHQJDQ�MDEDWDQ�
PDVLQJ���PDVLQJ�

E�� 6HODQMXWQ\D�EDJLDQ�+5'�PHUHNDS�GDWD�
NDU\DZDQ�EHVHUWD�MDEDWDQQ\D�

F�� .HPXGLDQ� EDJLDQ� +5'� PHPEXDW�

ODSRUDQ�GDWD�MDEDWDQ�GDQ�GDWD�NDU\DZDQ�
VHEDQ\DN���OHPEDU�� OHPEDU�SHUWDPD�GL�

VHUDKNDQ� NHSDGD� EDJLDQ� NHXDQJDQ��

OHPEDU� NHGXD� GL� VHUDKNDQ� NHSDGD�
SLPSLQDQ��GDQ� OHPEDU�NHWLJD�GLVLPSDQ�

EDJLDQ�+5'�VHEDJDL�DUVLS�

&RPPXQLFDW LRQ�

3ODQQLQJ�

0RGHOLQJ

&RQVWUXFW LRQ
'HSOR\PHQW�

DQDO\VLV�

GHVLJQ
FRGH�

WHVW

SURMHFW � LQLW LDW LRQ�

UHTXLUHPHQW �JDW KHULQJ HVWLPDWLQJ�

VFKHGXOLQJ�

WUDFNLQJ

GHOLYHU\�

VXSSRUW �

I HHGEDFN
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G�� 'DUL� ODSRUDQ� GDWD� MDEDWDQ� WHUVHEXW�
EDJLDQ� NHXDQJDQ� DNDQ� PHPHULNVD�

ODSRUDQ� GDWD� NDU\DZDQ� XQWXN�

PHQ\HVXDLNDQ� GHQJDQ� GDWD� JDML�
NDU\DZDQ� WHUVHEXW� VHVXDL� GHQJDQ�

MDEDWDQQ\D�

H�� 6HWHODK� VHVXDL�� EDJLDQ� NHXDQJDQ� DNDQ�
PHQJKLWXQJ� JDML� \DQJ� GLGDSDW�

NDU\DZDQ� \DQJ� GLVHVXDLNDQ� GHQJDQ�

ODSRUDQ� MDEDWDQ� GDQ� GDWD� NDU\DZDQ�
EHVHUWD�WXQMDQJDQ�JDML�NDU\DZDQ�

I�� 6HWHODK� LWX� EDJLDQ� NHXDQJDQ�

PHQ\HVXDLNDQ� ODSRUDQ� SHQJJDMLDQ�
GHQJDQ�NHXDQJDQ�SHUXVDKDDQ�

J�� 6HWHODK� VHVXDL�� EDJLDQ� NHXDQJDQ� DNDQ�
PHPEXDW� VOLS� JDML� VHVXDL� GHQJDQ�
ODSRUDQ�\DQJ�WHODK�GLVHWXMXL�VHEDQ\DN���

OHPEDU��OHPEDU�SHUWDPD�DNDQ�GLMDGLNDQ�

DUVLS� GL� EDJLDQ� NHXDQJDQ� GDQ� OHPEDU�

NHGXD� DNDQ� GLVHUDKNDQ� SDGD� EDJLDQ�

+5'� \DQJ� NHPXGLDQ� GLVHUDKNDQ�

NHSDGD�NDU\DZDQ�

K�� .HPXGLDQ� EDJLDQ� NHXDQJDQ� DNDQ�
PHQFHWDN�ODSRUDQ�NHXDQJDQ�VHEDQ\DN���

OHPEDU��OHPEDU�SHUWDPD�DNDQ�GLMDGLNDQ�
DUVLS�SDGD�EDJLDQ�NHXDQJDQ�VHGDQJNDQ�

OHPEDU� NHGXD� DNDQ� GLVHUDKNDQ� NHSDGD�

SLPSLQDQ�
�

%HUGDVDUNDQ� JDPEDUDQ� VLVWHP� \DQJ�

VHGDQJ� EHUMDODQ� SDGD� 37�� 6LQDU� 0HWULQGR�
3HUNDVD� �6,0(75,��� GDSDW� GLJDPEDUNDQ�

DFWLYLW\� GLDJUDP� SDGD� SHQJJDMLDQ� NDU\DZDQ�

\DQJ�VHGDQJ�EHUMDODQ�\DNQL��

�
*DPEDU������$FWLYLW\�'LDJUDP�6LVWHP�

%HUMDODQ�

�

3DGD�VLVWHP�LQL�GLXVXONDQ�EHEHUDSD�KDO�

\DQJ� PHQMDGL� EDWDVDQ� PDVDODK� \DQJ� DNDQ�

GLEHULNDQ�VROXVL�DWDX�DOWHUQDWLI�GHQJDQ�PDNVXG�

PHQMHODVNDQ� WHQWDQJ� NHEXWXKDQ� �� NHEXWXKDQ�
\DQJ� KDUXV� GLSHQXKL� ROHK� VLVWHP� \DQJ� DNDQ�

GLUDQFDQJ�� EHUGDVDUNDQ� KDVLO� DQDOLVD�� PDND�

GLEXDW� VXDWX� NHEXWXKDQ� GDODP� SHUDQFDQJDQ��

0HPDNDL� EDKDVD� SHPURJUDPDQ� 3+3� GDQ�

0\64/�VHEDJDL�PHGLD�SHQ\LPSDQDQ�GDWDQ\D�

�GDWDEDVH���
��� .HEXWXKDQ��� �

3HUKLWXQJDQ� JDML� NDU\DZDQ� VHVXDL�

GHQJDQ�JRORQJDQ�MDEDWDQ��
0DVDODK���

8QWXN� PHQJKLWXQJ� JDML� NDU\DZDQ�

VHVXDL� GHQJDQ� JRORQJDQ� MDEDWDQ�
PDVLK� PHOLKDW� FDWDWDQ� NHXDQJDQ�

SHUXVDKDDQ��

8VXODQ�� �

3HUDQFDQJDQ� V\VWHP� LQIRUPDVL�

SHQJJDMLDQ� NDU\DZDQ� GHQJDQ�

PHQJJXQDNDQ�EDKDVD�SHPURJUDPDQ�

3+3�GDQ�0\64/��

��� .HEXWXKDQ�� �

/DSRUDQ�GDWD�SHQJJDMLDQ�NDU\DZDQ��
0DVDODK���

3URVHV� SHPEXDWDQ� ODSRUDQ�

SHQJJDMLDQ� NDU\DZDQ� PDXSXQ� GDWD�
NDU\DZDQ� PHPEXWXKNDQ� SURVHGXU�

\DQJ�FXNXS�SDQMDQJ��

8VXODQ�� �
0HPEXDW�VLVWHP�ODSRUDQ�SHQJJDMLDQ�

NDU\DZDQ�VHFDUD�WHUNRPSXWHULVDVL��

��� .HEXWXKDQ�� �

3HQ\LPSDQDQ�GDWD� NDU\DZDQ�GDQ� SHQJJDMLDQ�

NDU\DZDQ��

0DVDODK���
0HGLD� \DQJ� GLJXQDNDQ� VDDW� LQL�

PDVLK� PHQJJXQDNDQ� DODW� EDQWX�

06��(;&(/��

8VXODQ�� �

0HPEXDW� PHGLD� SHQ\LPSDQDQ�

GHQJDQ�GDWDEDVH�0\64/��

�

3HUDQFDQJDQ�EDVLV�GDWD�EHUWXMXDQ�XQWXN�

GLSHUROHKQ\D� EDVLV� GDWD� \DQJ� HILVLHQ�� GDODP�

SHQJJXQDDQ�UXDQJ�SHQ\LPSDQDQ��FHSDW�GDODP�
SHQJDNVHVDQ�GDQ�PXGDK�GDODP�PHPDQLSXODVL�

GDWD�VHUWD�EHEDV�GDUL�UHGXGDQVL�GDWD��

�
1RUPDOLVDVL�

���8QQRUPDOLVDVL�
�

7DEHO������8QQRUPDOLVDVL�
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�
�

��� 1RUPDOLVDVL��1)�

�
7DEHO������1RUPDOLVDVL��1)�WDEHO�XVHU�

�
�

7DEHO������1RUPDOLVDVL��1)�WDEHO�NDU\DZDQ�

�
�

7DEHO������1RUPDOLVDVL��1)�WDEHO�SHNHUMDDQ�

�
�

7DEHO������1RUPDOLVDVL��1)�WDEHO�JDML�

�
�

7DEHO������1RUPDOLVDVL��1)�WDEHO�DJDPD�

�
�

7DEHO������1RUPDOLVDVL��1)�WDEHO�SHQGLGLNDQ�

�
�

7DEHO������1RUPDOLVDVL��1)�WDEHO�VHNRODK�

�
�

7DEHO������1RUPDOLVDVL��1)�WDEHO�SHUXVDKDDQ�

�
�

��� 1RUPDOLVDVL��1)�
�

7DEHO�������1RUPDOLVDVL��1)�WDEHO�XVHU�

�
�

7DEHO�������1RUPDOLVDVL��1)�WDEHO�NDU\DZDQ�

�
�

7DEHO�������1RUPDOLVDVL��1)�WDEHO�SHNHUMDDQ�

�
�

7DEHO�������1RUPDOLVDVL��1)�WDEHO�JDML�

�
�

7DEHO�������1RUPDOLVDVL��1)�SHUXVDKDDQ�
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�
�

�(5'��

3DGD� JDPEDU� GLEDZDK� PHQXQMXNDQ�

(5'� GDUL� 6LVWHP� ,QIRUPDVL� 3HQJJDMLDQ�
.DU\DZDQ� SDGD� 37�� 6LQDU�0HWULQGR� 3HUNDVD�

�6,0(75,��� EDKZD� $GPLQ� GDSDW� PHPEXDW�

EDQ\DN� NDU\DZDQ� GDQ� EDQ\DN� ODSRUDQ�
SHQJJDMLDQ� DWDX� GDWD� NDU\DZDQ�� VHGDQJNDQ�

VDWX� NDU\DZDQ� PHPSXQ\DL� VDWX� SHQGLGLNDQ�

GDQ� GDSDW� VDWX� SHNHUMDDQ� VHUWD�PHQGDSDWNDQ�

JDML�VHVXDL�MHQLV�SHNHUMDDQ��

�

�
*DPEDU������(5'�6LVWHP�3HQJJDMLDQ�

.DU\DZDQ�

�

�
*DPEDU������7UDQVIRUPDVL�(5'�NH�/56�
�

�/56��

�
*DPEDU������/56�6LVWHP�3HQJJDMLDQ�

.DU\DZDQ�

�

8VH�&DVH�'LDJUDP�

�
*DPEDU������8VH�FDVH�'LDJUDP�

�

$FWLYLW\�'LDJUDP�

�
*DPEDU������$FWLYLW\�'LDJUDP�/RJLQ�

$GPLQ�

�
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�

*DPEDU������$FWLYLW\�'LDJUDP�'DWD�

.DU\DZDQ�$GPLQ�

�
*DPEDU������$FWLYLW\�'LDJUDP�'DWD�

3HNHUMDDQ�$GPLQ�
�

�
*DPEDU�������$FWLYLW\�'LDJUDP�*DML�

.DU\DZDQ�$GPLQ�

�

�
*DPEDU�������$FWLYLW\�'LDJUDP�/DSRUDQ�

'DWD�.DU\DZDQ�$GPLQ�

�

�
*DPEDU�������$FWLYLW\�'LDJUDP�/DSRUDQ�*DML�

.DU\DZDQ�$GPLQ�

�

�
*DPEDU�������$FWLYLW\�'LDJUDP�
0DQDJHPHQ�8VHU�$GPLQ�

�
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�
*DPEDU�������$FWLYLW\�'LDJUDP�

/RJRXW�$GPLQ�

�

�
*DPEDU�������$FWLYLW\�'LDJUDP�/RJLQ�8VHU�

�

�
*DPEDU�������$FWLYLW\�'LDJUDP�0DQDJHPHQ�

3URILOH�8VHU�

�

�
*DPEDU�������$FWLYLW\�'LDJUDP�/LKDW�*DML�

8VHU�

�

�
*DPEDU�������$FWLYLW\�'LDJUDP�8EDK�

3DVVZRUG�8VHU�

�

�
*DPEDU�������$FWLYLW\�'LDJUDP�

/RJRXW�8VHU�

�
�

6HTXHQFH�'LDJUDP�
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�
*DPEDU� ��� ��� 6HTXHQFH� 'LDJUDP��

/RJLQ�$GPLQ�

�

�
*DPEDU�������6HTXHQFH�'LDJUDP��'DWD�

.DU\DZDQ�$GPLQ�

�

�
*DPEDU�������6HTXHQFH�'LDJUDP��'DWD�

3HNHUMDDQ�$GPLQ�

�

�
*DPEDU�������6HTXHQFH�'LDJUDP��*DML�

.DU\DZDQ�$GPLQ�
�

�

*DPEDU� ��� ��� 6HTXHQFH� 'LDJUDP��

/DSRUDQ�'DWD�.DU\DZDQ�$GPLQ�

�

�
*DPEDU� ��� ��� 6HTXHQFH� 'LDJUDP��

/DSRUDQ�*DML�$GPLQ�

�

�
*DPEDU�������6HTXHQFH�'LDJUDP��

0DQDJHPHQ�8VHU�$GPLQ�

�

�
*DPEDU�������6HTXHQFH�'LDJUDP��/RJRXW��

$GPLQ�

�

�
*DPEDU�������6HTXHQFH�'LDJUDP��/RJLQ�8VHU�

�

�
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*DPEDU�������6HTXHQFH�'LDJUDP��3URILOH�

8VHU�

�

�
*DPEDU�������6HTXHQFH�'LDJUDP��/LKDW�*DML�

8VHU�

�

�
*DPEDU�������6HTXHQFH�'LDJUDP��8EDK�

3DVVZRUG�8VHU�

�

�
*DPEDU�������6HTXHQFH�'LDJUDP��/RJRXW�

8VHU�

�

&ODVV�'LDJUDP�

3HQJJDPEDUDQ�FODVV�GLDJUDP�EHUWXMXDQ�

XQWXN�PHQDPSLONDQ�NHODV���NHODV�GDQ�SDNHW���
SDNHW� GL� GDODP� VLVWHP� LQIRUPDVL� SHQJJDMLDQ�

NDU\DZDQ�&ODVV� GLDJUDP� PHPEHULNDQ�

JDPEDUDQ�VLVWHP�VHFDUD�VWDWLV�GDQ�UHODVL�DQWDU�
PHUHND�� %LDVDQ\D�� GLEXDW� EHEHUDSD� FODVV�

GLDJUDP� XQWXN� VLVWHP� WXQJJDO�� %HEHUDSD�

GLDJUDP�DNDQ�PHQDPSLONDQ�VXEVHW�GDUL�NHODV���

NHODV� GDQ� UHODVLQ\D�� 'DSDW� GLEXDW� EHEHUDSD�

GLDJUDP�VHVXDL�GHQJDQ�\DQJ�GLLQJLQNDQ�XQWXN�

PHQGDSDWNDQ� JDPEDUDQ� OHQJNDS� WHUKDGDS�

VLVWHP�\DQJ�GLEDQJXQ��

�
*DPEDU� ��� ��� &ODVV� 'LDJUDP�

3HQJJDMLDQ�.DU\DZDQ�

�

5DQFDQJDQ�7DPSLODQ��,QWHUIDFH��

�
*DPEDU�������5DQFDQJDQ�7DPSLODQ�

/RJLQ�
�

�
*DPEDU�������5DQFDQJDQ�7DPSLODQ�

'DVKERDUG�$GPLQ�
�
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�
*DPEDU�������5DQFDQJDQ�7DPSLODQ�'DWD�

.DU\DZDQ�$GPLQ�
�

�
*DPEDU�������5DQFDQJDQ�7DPSLODQ�'DWD�

3HNHUMDDQ�$GPLQ�
�

�
*DPEDU�������5DQFDQJDQ�7DPSLODQ�

*DML�.DU\DZDQ�$GPLQ�

�

�
*DPEDU�������5DQFDQJDQ�7DPSLODQ�8VHU�

0DQDJHPHQW�$GPLQ�
�

�
*DPEDU�������5DQFDQJDQ�7DPSLODQ�

'DVKERDUG�8VHU�
�

�
*DPEDU�������5DQFDQJDQ�7DPSLODQ�

3URILOH�8VHU�
�

�
*DPEDU�������5DQFDQJDQ�7DPSLODQ�8EDK�

3DVVZRUG�8VHU�
�

��� .(6,038/$1�
.HVLPSXODQ� \DQJ� GDSDW� GLDPELO� GDUL�

SHPEXDWDQ� $SOLNDVL� 3HQJJDMLDQ� .DU\DZDQ�

SDGD�37��6LQDU�0HWULQGR�3HUNDVD��6,0(75,��

DGDODK�VHEDJDL�EHULNXW��

��� 'HQJDQ� DGDQ\D� VLVWHP� SHQJDMLDQ� \DQJ�
WHUNRPSXWHULVDVL�PHPXGDKNDQ�SHUXVDKDDQ�

PHPSHUROHK� GDWD� NDU\DZDQ� \DQJ� OHELK�

WHUVWUXNXU� GDQ� PHPLQLPDOLVLU� UHVLNR�

NHKLODQJDQ� GDWD� NDU\DZDQ� NDUHQD� VXGDK�
WHUVLPSDQ�GLGDODP�GDWDEDVH�GHQJDQ�DPDQ��

��� 'HQJDQ�DGDQ\D�SHQ\LPSDQDQ�GDWD�JDML�
NDU\DZDQ� SDGD� 37�� 6LQDU� 0HWULQGR�

3HUNDVD��6,0(75,��GLGDODP�GDWDEDVH�

GDWD� JDML� NDU\DZDQ� GDSDW� WHUVLPSDQ�

VHFDUD�WHUDWXU��
��� 'HQJDQ� DGDQ\D� VLVWHP� SHQJJDMLDQ� SDGD�

37��6LQDU�0HWULQGR�3HUNDVD��6,0(75,��LQL�
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GDSDW� PHPLQLPDOLVLU� NHVDODKDQ� SURVHV�

SHUKLWXQJDQ�SHQJJDMLDQ�\DQJ�DGD��

�

��� 6$5$1�
%HUGDVDUNDQ� SHUDQFDQJDQ� VLVWHP�

SHQJJDMLDQ� NDU\DZDQ� SDGD� 37�� 6LQDU�

0HWULQGR� 3HUNDVD� �6,0(75,�� \DQJ� WHODK�

GLEXDW�� GDSDW� GLEHULNDQ� VDUDQ� XQWXN�

SHQJHPEDQJDQ�VLVWHP�LQL�VHEDJDL�EHULNXW��

���3HUDQFDQJDQ� VLVWHP� SHQJJDMLDQ�

NDU\DZDQ� LQL� VDQJDW� UHQWDQ� WHUKDGDS�

SHQ\DODKJXQDDQ� GDWD� NDUHQD� EHUEDVLV�

ZHE�GHQJDQ�NHDPDQDQ�VHGHUKDQD��2OHK�

NDUHQD� LWX�� GLSHUOXNDQ� EDFNXS� GDWD�

VHFDUD�UXWLQ��

���3HUDQFDQJDQ� VLVWHP� SHQJJDMLDQ�

NDU\DZDQ�LQL�KDQ\D�PHQDPSLONDQ�GDWD�

JDML� \DQJ� EHOXP� VHSHQXKQ\D�

WHULQWHJUDVL�� 2OHK� VHEDE� LWX� GDODP�

SHQJHPEDQJDQ� VLVWHP� VHODQMXWQ\D��

GLSHUOXNDQ� LQWHJUDVL� GHQJDQ� DEVHQVL�

DJDU� GDWD� OHELK� PXGDK� GLSHUROHK� GDUL�

NDU\DZDQ� GDQ� GDSDW� VHODOX� XSGDWH�

RWRPDWLV��
�

�
'$)7$5�3867$.$�
.DGLU�� $�� �������� 3HQJHQDODQ� 6LVWHP� ,QIRUPDVL�

��VW�HG���9RO��,����

<RJ\DNDUWD�� ,QGRQHVLD�� $QGL� 2IIVHW��

'LSHWLN�2NWREHU����������

0DUQLV�� 3�� �������� 0DQDJHPHQ� 6XPEHU� 'D\D�

0DQXVLD��6LGRDUMR��=LIDWDPD�3XEOLVKHU��

3UHVVPDQ��5����������5HND\DVD�3HUDQJNDW�/XQDN���

3HQGHNDWDQ�3UDNWLVL�%XNX�,��<RJ\DNDUWD��

$QGL�3XEOLVKHU��

6XQ\RWR��'����������6LVWHP�,QIRUPDVL�0DQDJHPHQ�

3HUVSHNWLI� 2UJDQLVDVL�� <RJ\DNDUWD��

&$36��

7DXILT��5����������6LVWHP�,QIRUPDVL�0DQDJHPHQ��

<RJ\DNDUWD��*UDKD�,OPX��

�
�


