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7RSLN��'HFLVLRQ�6XSSRUW�6\VWHP 3HQHULPD�%HDVLVZD��0HWRGH�

63.��3URILOH�0DWFKLQJ��9DULDEHO�YDULDEHO�\DQJ�GLJXQDNDQ��
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0HUXSDNDQ�SHQHOLWLDQ�\DQJ�PHPEXDW�63.�GDODP�SHQHQWXDQ�
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%HUGDVDUNDQ� 7DEHO� ���� GLJXQDNDQ� �� UHIHUHQVL� VHEDJDL� � NDMLDQ� SXVWDND��

0HODOXL� MXUQDO�QRPRU���\DQJ�EHUMXGXO�3URMHFW�0DQDJHU�6HOHFWLRQ�E\�8VLQJ�)X]]\�

VLPSOH� $GGLWLYH� :HLJKWLQJ�0HWKRG GLDPELO� SHQMHODVDQ� ODWDU� EHODNDQJ� PHQJHQDL�

EDJDLPDQD�VHKDUXVQ\D�VLVWHP�GLEXDW��

0HODOXL� MXUQDO� QRPRU� �� \DQJ� EHUMXGXO� 6LVWHP� 3HQGXNXQJ� .HSXWXVDQ�

3HPLOLKDQ� .DU\DZDQ� 7HUEDLN� 0HQJJXQDNDQ� 0HWRGH� 6$:� 3DGD� 37�� %HUNDK�

&DKD\D�0XULD�.XGXV GLDPELO� SHQMHODVDQ�PHQJHQDL� VHWLDS�PHWRGH� SHQJXPSXODQ�

GDWD�

0HODOXL� MXUQDO� QRPRU� �� \DQJ� EHUMXGXO� 6LVWHP� 3HQGXNXQJ� .HSXWXVDQ�

0HQJJXQDNDQ� 0HWRGH� 6LPSOH� $GGLWLYH� :HLJKWLQJ� �6$:�� 8QWXN� 0HQHQWXNDQ�

.DU\DZDQ� 7HUEDLN� 3DGD� 'HDOHU� 0RWRU� %HUEDVLV� :HE GLDPELO� SHQMHODVDQ� ODWDU�

EHODNDQJ�PHQJHQDL�DSD�IXQJVL�VXDWX�VLVWHP�SHQGXNXQJ�NHSXWXVDQ

0HODOXL�MXUQDO�QRPRU���\DQJ�EHUMXGXO�6LVWHP�3HQGXNXQJ�.HSXWXVDQ�'DODP�

3HQHQWXDQ� 3HQHULPD� %HDVLVZD� 37� %),� )LQDQFH� ,QGRQHVLD� 7EN� 0HQJJXQDNDQ�

0HWRGH�3URILOH�0DWFKLQJ GLDPELO�PHWRGH�SHQJHPEDQJDQ�VLVWHP�\DQJ�VDPD�\DLWX�

PHWRGH�:DWHUIDOO�
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���� /DQGDVDQ�7HRUL

������ 6LVWHP�3HQGXNXQJ�.HSXWXVDQ��63.�

6LVWHP�3HQGXNXQJ�.HSXWXVDQ�PHUXSDNDQ�VLVWHP�LQIRUPDVL� LQWHUDNWLI�\DQJ�

PHQ\HGLDNDQ� LQIRUPDVL�� SHPRGHODQ�� GDQ� SHPDQLSXODVLDQ� GDWD�� 6LVWHP� LQL�

GLJXQDNDQ� XQWXN� PHPEDQWX� SHQJDPELODQ� NHSXWXVDQ� GDODP� VLWXDVL� \DQJ� VHPL�

WHUVWUXNWXU�GDQ�VLWXDVL�\DQJ�WLGDN�WHUVWUXNWXU��GL�PDQD�WLGDN�VHRUDQJ�SXQ�WDKX�VHFDUD�

SDVWL� EDJDLPDQD� NHSXWXVDQ� VHKDUXVQ\D� GLEXDW� �+LGD\DW� 	� %DLKDTL�� ������� 63.�

GLUDQFDQJ�XQWXN�PHQXQMDQJ� VHOXUXK� WDKDSDQ�SHPEXDWDQ� NHSXWXVDQ� \DQJ�GLPXODL�

GDUL� WDKDS� PHQJLGHQWLILNDVL� PDVDODK�� PHPLOLK� GDWD� \DQJ� UHOHYDQ�� PHQHQWXNDQ�

SHQGHNDWDQ� \DQJ� GLJXQDNDQ� GDODP� SURVHV� SHPEXDWDQ� NHSXWXVDQ�� VDPSDL� SDGD�

NHJLDWDQ�PHQJHYDOXDVL�SHPLOLKDQ�DOWHUQDWLI��%HULNXW�EHEHUDSD�FRQWRK��PHWRGH�\DQJ�

GLJXQDNDQ�GDODP�6LVWHP�3HQGXNXQJ�.HSXWXVDQ�

D��0HWRGH�6LPSOH�$GGLWLYH�:HLJKWLQJ��6$:�

0HWRGH� 6LPSOH� $GGLWLYH� :HLJKWLQJ� �6$:� DWDX� \DQJ� VHULQJ MXJD

GLNHQDO�GHQJDQ�LVWLODK�PHWRGH�SHQMXPODKDQ�WHUERERW���.RQVHS�GDVDU�PHWRGH�

6$: DGDODK�PHQFDUL�SHQMXPODKDQ�WHUERERW�GDUL�UDWLQJ NLQHUMD�SDGD�VHWLDS�

DOWHUQDWLI� SDGD� VHPXD� DWULEXW�� 0HWRGH� 6$: PHPEXWXKNDQ� SURVHV�

QRUPDOLVDVL� PDWULNV� NHSXWXVDQ� �;�� NH� VXDWX� VNDOD� \DQJ� GDSDW�

GLSHUEDQGLQJNDQ� GHQJDQ� VHPXD� UDWLQJ� DOWHUQDWLI \DQJ� DGD�� � 0HWRGH� LQL�

PHUXSDNDQ� PHWRGH� \DQJ� SDOLQJ� WHUNHQDO� GDQ� SDOLQJ� EDQ\DN� GLJXQDNDQ�

GDODP�PHQJKDGDSL� VLWXDVL�0XOWLSOH� $WWULEXWH�'HFLVLRQ�0DNLQJ� �0$'0���

0$'0 LWX�VHQGLUL�PHUXSDNDQ�VXDWX�PHWRGH�\DQJ�GLJXQDNDQ�XQWXN�PHQFDUL�

DOWHUQDWLI�RSWLPDO�GDUL�VHMXPODK�DOWHUQDWLI�GHQJDQ�NULWHULD�WHUWHQWX�
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E��0HWRGH�$QDO\WLF�+LHUDUFK\�3URFHVV��$+3�

$QDO\WLF� +LHUDUFK\� 3URFHVV� �$+3� DGDODK VHEXDK� SURVHV� \DQJ�

PHPEDQWX� SDUD� SHQJDPELO� NHSXWXVDQ� XQWXN� PHPSHUROHK� VROXVL� WHUEDLN�

GHQJDQ�PHQGHNRPSRVLVLNDQ SHUPDVDODKDQ�NRPSOHNV�PHQMDGL�EHQWXN�\DQJ�

OHELK�VHGHUKDQD�XQWXN�NHPXGLDQ�GLODNXNDQ VLQWHVLV�WHUKDGDS�EHUEDJDL�IDNWRU�

\DQJ� WHUOLEDW� GDODP� SHUPDVDODKDQ� SHQJDPELODQ� NHSXWXVDQ� WHUVHEXW�� $+3�

PHPSHUWLPEDQJNDQ� DVSHN� NXDOLWDWLI� GDQ� NXDQWLWDWLI� GDUL� VXDWX� NHSXWXVDQ

GDQ� MXJD� PHQJXUDQJL� NRPSOHNVLWDV� VXDWX� NHSXWXVDQ� GHQJDQ� PHPEXDW�

SHUEDQGLQJDQ�VDWX�VDWX�GDUL�EHUEDJDL�NULWHULD�\DQJ�GLSLOLK�XQWXN�NHPXGLDQ�

GLRODK�GDQ�GLSHUROHK�KDVLOQ\D�

F��0HWRGH�3520(7+((

3520(7+((� DGDODK� VDODK� VXDWX� PHWRGH� SHQHQWXDQ� XUXWDQ� DWDX�

SULRULWDV�GDODP�DQDOLVLV�PXOWLNULWHULD�DWDX�0&'0��0XOWL�&ULWHULRQ�'HFLVLRQ�

0DNLQJ��� 'XJDDQ� GDUL� GRPLQDVL� NULWHULD� \DQJ� GLJXQDNDQ� GDODP�

3520(7+(( DGDODK� SHQJJXQDDQ� QLODL� GDODP KXEXQJDQ� RXWUDQJNLQJ��

0DVDODK�SRNRNQ\D�DGDODK�NHVHGHUKDQDDQ��NHMHODVDQ�GDQ�NHVWDELODQ��6HPXD�

SDUDPHWHU�\DQJ�GLQ\DWDNDQ�PHPSXQ\DL�SHQJDUXK Q\DWD�PHQXUXW�SDQGDQJDQ�

HNRQRPL�

G��%D\HVLDQ�'HFLVLRQ�7KHRU\

%D\HVLDQ�'HFLVLRQ�7KHRU\�DGDODK�SHQGHNDWDQ�VHFDUD�VWDWLVWLN�XQWXN�

PHQJKLWXQJ� WUDGHRIIV GLDQWDUD� NHSXWXVDQ� \DQJ� EHUEHGD�EHGD�� GHQJDQ�
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PHQJJXQDNDQ� SUREDELOLWDV� GDQ� FRVWV \DQJ� PHQ\HUWDL� VXDWX� SHQJDPELODQ�

NHSXWXVDQ� WHUVHEXW�� %D\HVLDQ� SUREDELOLW\ DGDODK� WHRUL� WHUEDLN� GDODP�

PHQJKDGDSL�PDVDODK�HVWLPDVL�GDQ�SHQDULNDQ�NHVLPSXODQ��%D\HVLDQ�PHWKRG

GDSDW� GLJXQDNDQ� XQWXN� SHQDULNDQ� NHVLPSXODQ� SDGD� NDVXV�NDVXV� GHQJDQ�

PXOWLSOH�VRXUFH�RI�PHDVXUHPHQW \DQJ�WLGDN�GDSDW�GLWDQJDQL�ROHK�PHWRGH�ODLQ�

VHSHUWL�PRGHO�KLHUDUNL�\DQJ�NRPSOHNV�

H��0HWRGH�5HJUHVL�/LQLHU

5HJUHVL�/LQHDU�6HGHUKDQD�DGDODK�0HWRGH�6WDWLVWLN�\DQJ�EHUIXQJVL�

XQWXN PHQJXML� VHMDXK�PDQD�KXEXQJDQ�VHEDE�DNLEDW�DQWDUD�YDULDEHO� IDNWRU�

SHQ\HEDE��;��WHUKDGDS�YDULDEHO�DNLEDWQ\D��)DNWRU�SHQ\HEDE�SDGD�XPXPQ\D�

GLODPEDQJNDQ� GHQJDQ� ;� DWDX� GLVHEXW� MXJD� GHQJDQ� SUHGLFWRU VHGDQJNDQ�

YDULDEHO�DNLEDW�GLODPEDQJNDQ�GHQJDQ�<�DWDX�GLVHEXW�MXJD�GHQJDQ�UHVSRQVH�

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

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�SHPEHULDQ�SHULQJNDW�\DQJ�DNDQ�PHQ\HOHNVL�

DOWHUQDWLI� \DQJ� VXGDK� GLEHULNDQ� �6HWLDML�� ������� %DQ\DN� NDVXV� GHQJDQ� 0$'0�

PHQJJXQDNDQ� PHWRGH� 6$:� XQWXN� PHQFDUL� VHEXDK� DOWHUQDWLI�� 6HWLDML� �������

PHPDSDUNDQ�EDKZD�PDVDODK�\DQJ�VHULQJ�WHUMDGL�DGDODK�VXOLWQ\D�PHPLOLK�PHWRGH�

PDQD� \DQJ� SDOLQJ� UHOHYDQ� XQWXN� PHQ\HOHVDLNDQ� VXDWX� PDVDODK� GHQJDQ�
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PHQJJXQDNDQ� PRGHO� 0$'0�� 0HWRGH� 6$:� PHUXSDNDQ� PHWRGH� 0$'0� \DQJ�

SDOLQJ�VHGHUKDQD�GDQ�SDOLQJ�EDQ\DN�GLJXQDNDQ��

0HWRGH� LQL� MXJD� PHWRGH� \DQJ� SDOLQJ� PXGDK� XQWXN� GLDSOLNDVLNDQ�� NDUHQD�

PHPSXQ\DL�DOJRULWPD�\DQJ�WLGDN�WHUODOX�UXPLW��0HWRGH�6$:�VHULQJ� MXJD�GLNHQDO�

VHEDJDL�PHWRGH�SHQMXPODKDQ�\DQJ�PHPEHULNDQ�ERERW��.RQVHS�GDVDU�PHWRGH�6$:�

DGDODK�PHQFDUL�SHQMXPODKDQ��NHPXGLDQ�PHPEHULNDQ�ERERW�GDUL�UDWLQJ NLQHUMD�SDGD�

VHWLDS� DOWHUQDWLI� SDGD� VHPXD� DWULEXW�� 0HWRGH� 6$:� PHPEXWXKNDQ� SURVHV�

QRUPDOLVDVL� PDWULNV� NHSXWXVDQ� �;�� NH� VXDWX� VNDOD� \DQJ� GDSDW� GLSHUEDQGLQJNDQ�

GHQJDQ� VHPXD� UDWLQJ DOWHUQDWLI� \DQJ� DGD�� 7DKDSDQ� GDODP� PHWRGH� 6$:� DGDODK�

VHEDJDL�EHULNXW��
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����� 6LVWHP�,QIRUPDVL�0DQDJHPHQW

6LVWHP� LQIRUPDVL�DGDODK�VXDWX LQVWUXPHQ�SHQWLQJ�XQWXN�PHQFLSWDNDQ�QLODL�

EDJL�SHUXVDKDDQ��6LVWHP�,QIRUPDVL PHPXQJNLQNDQ�SHUXVDKDDQ�XQWXN�PHQLQJNDWNDQ�

SHQGDSDWDQQ\D� DWDX� PHQJXUDQJL� ELD\DQ\D� GHQJDQ� PHQ\HGLDNDQ LQIRUPDVL� \DQJ�

PHPEDQWX�PDQDMHU�PHPEXDW� NHSXWXVDQ� \DQJ� OHELK� EDLN� GDQ� MXJD PHQLQJNDWNDQ

SHODNVDQDDQ�SURVHV�ELVQLV �/DXGRQ��������

0HQXUXW� /DXGRQ� ������ PDQDMHPHQ� VHQGLUL� PHQFDNXS� SURVHV�

SHUHQFDQDDQ�� SHQJRUJDQLVDVLDQ�� SHQJDZDVDQ�� SHQJDUDKDQ�� GDQ� ODLQ�ODLQ�� GDODP�

VXDWX� RUJDQLVDVL�� 6HGDQJNDQ�� LQIRUPDVL� GDODP� VXDWX� RUJDQLVDVL� PHUXSDNDQ� GDWD�

\DQJ� GLRODK� VHGHPLNLDQ� UXSD� VHKLQJJD� PHPLOLNL� QLODL� GDQ� DUWL� EDJL� RUJDQLVDVL�

WHUVHEXW�
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'HQJDQ� GHPLNLDQ�� GDSDW� GLVLPSXONDQ� EDKZD 6LVWHP� ,QIRUPDVL�

0DQDMHPHQ �6,0��PHUXSDNDQ�VLVWHP�\DQJ�PHQJRODK�VHUWD�PHQJRUJDQLVDVLNDQ�GDWD�

GDQ� LQIRUPDVL� \DQJ� EHUJXQD� XQWXN� PHQGXNXQJ� SHODNVDQDDQ� WXJDV� GDODP� VXDWX�

RUJDQLVDVL�

%HULNXW�PHUXSDNDQ�EHEHUDSD�FRQWRK�NRQNUHW SHQHUDSDQ�VLVWHP�LQIRUPDVL�

PDQDMHPHQ�GDODP�VXDWX�RUJDQLVDVL�

D� (QWHUSULVH�5HVRXUFH�3ODQQLQJ �(53�

6LVWHP�(53� LQL� ELDVDQ\D�GLJXQDNDQ�ROHK�VHMXPODK�SHUXVDKDDQ�EHVDU�

GDODP�PHQJHOROD�PDQDMHPHQ�GDQ�PHODNXNDQ�SHQJDZDVDQ�\DQJ�VDOLQJ�

WHULQWHJUDVL�WHUKDGDS�XQLW�ELGDQJ�NHUMD�.HXDQJDQ��$FFRXQWLQJ��6XPEHU�

'D\D 0DQXVLD� 3HPDVDUDQ��2SHUDVLRQDO��GDQ�3HQJHORODDQ�3HUVHGLDDQ�

E� 6XSSO\�&KDLQ�0DQDJHPHQW �6&0�

6LVWHP�6&0� LQL� VDQJDDW�EHUPDQIDDW�EDJL�SLKDN�PDQDMHPHQ�GL PDQD�

GDWD� GDWD� \DQJ� GLVDMLNDQ� WHULQWHJUDVL� PHQJHQDL� PDQDMHPHQ� VXSODL�

EDKDQ� EDNX�� PXODL� GDUL� SHPDVRN�� SURGXVHQ�� SHQJHFHU� KLQJJD�

NRQVXPHQ�DNKLU�

F� 7UDQVDFWLRQ�3URFHVVLQJ�6\VWHP �736�

736� LQL� EHUJXQD� XQWXN� PHPSURVHV� GDWD� GDODP� MXPODK� \DQJ� EHVDU�

GHQJDQ�WUDQVDNVL�ELVQLV�\DQJ�UXWLQ��3URJUDP�LQL�ELDVDQ\D�GLDSOLNDVLNDQ�

XQWXN�PDQDMHPHQ�JDML�GDQ�LQYHQWDULV��&RQWRKQ\D�DGDODK�DSOLNDVL�\DQJ�

GLJXQDNDQ�XQWXN�%DQWXDQ�.HXDQJDQ�'HVD�3HPSURY�-DZD�7LPXU�



ϭϱ

G�� 2IILFH�$XWRPDWLRQ�6\VWHP �2$6�

6LVWHP� DSOLNDVL� LQL� EHUIXQJVL� XQWXN� PHODQFDUNDQ� NRPXQLNDVL� DQWDU�

GHSDUWHPHQ� SDGD� VXDWX� SHUXVDKDDQ� GHQJDQ� FDUD� PHQJLQWHJUDVLNDQ�

VHUYHU�VHUYHU NRPSXWHU� GDUL� VHWLDS� SHQJJXQD \DQJ� WHUOLEDW� GDODP�

SHUXVDKDDQ��&RQWRKQ\D�DGDODK�HPDLO�

H�� .QRZOHGJH�:RUN�6\VWHP �.:6�

6LVWHP� LQIRUPDVL� .:6� LQL� PHQJLQWHJUDVLNDQ� VXDWX� SHQJHWDKXDQ�

EDUX�NH�GDODP�RUJDQLVDVL��'HQJDQ� LQL��GLKDUDSNDQ�SDUD�WHQDJD�DKOL�

GDSDW�PHQHUDSNDQQ\D�GDODP�SHNHUMDDQ�PHUHND�

I�� ,QIRUPDWLF�0DQDJHPHQW�6\VWHP �,06�

,06� EHUIXQJVL� XQWXN� PHQGXNXQJ� VSHNWUXP� WXJDV�WXJDV� GDODP�

RUJDQLVDVL�� \DQJ� MXJD� GDSDW� GLJXQDNDQ� XQWXN� PHPEDQWX�

PHQJDQDOLVLV SHPEXDWDQ� NHSXWXVDQ�� 6LVWHP� LQL� MXJD� GDSDW�

PHQ\DWXNDQ� EHEHUDSD� IXQJVL� LQIRUPDVL� GHQJDQ� SURJUDP�

NRPSXWHULVDVL��VHSHUWL�H�SURFXUHPHQW�

J�� 'HFLVLRQ�6XSSRUW�6\VWHP �'66�

6LVWHP� LQL� PHPEDQWX� SDUD� PDQDMHU� GDODP� PHQJDPELO� NHSXWXVDQ�

GHQJDQ�FDUD�PHQJDPDWL�OLQJNXQJDQ�GDODP�SHUXVDKDDQ��&RQWRKQ\D��

/LQN�(OHNWURQLN�GL�VHNRODK�7XQDV�%DQJVD��\DQJ�PHQJDPDWL�MXPODK�

SHQGDSDWDQ�DWDX�SHQGDIWDUDQ�VLVZD�EDUX VHWLDS�WDKXQ�



ϭϲ

K�� ([SHUW�6\VWHP �(6��GDQ�$UWLILFLDO�,QWHOOLJHQW �$�,��

6LVWHP� LQL� SDGD� GDVDUQ\D� PHQJJXQDNDQ� NHFHUGDVDQ� EXDWDQ� XQWXN�

PHQJDQDOLVLV SHPHFDKDQ� PDVDODK� GHQJDQ� PHQJJXQDNDQ�

SHQJHWDKXDQ� WHQDJD� DKOL� \DQJ� WHODK� GLSURJUDP� NH� GDODPQ\D��

&RQWRKQ\D��VLVWHP�MDGZDO�PHNDQLN�

����� 8VHU�,QWHUIDFH

%HQ� 6FKQHLGHUPDQ� DGDODK� VHRUDQJ� LOPXDQ� NRPSXWHU� GDUL� $PHULND� GDQ�

3URIHVVRU� 7HNQLN� ,QIRUPDWLND� GL� 8QLYHUVLW\� RI� 0DU\ODQG� +XPDQ�&RPSXWHU�

,QWHUDFWLRQ�/DE��&ROOHJH�3DUN��LD�PHQJHPXNDNDQ ��DWXUDQ�HPDV�GDODP�PHQ\XVXQ�

VXDWX�XVHU�LQWHUIDFH \DLWX��

�� 6WULYH�IRU�FRQVLVWHQF\�

.RQVLVWHQVL� VDQJDW� GLEXWXKNDQ� GDODP� PHPEXDW� VXDWX� XVHU� LQWHUIDFH��

*XQDQ\D� DGDODK� VXSD\D� XVHU Q\DPDQ� GDQ� WLGDN� NHELQJXQJDQ� GDODP�

PHQJHNVSORUDVL� WLDS�KDODPDQ��&RQWRKQ\D�\DLWX�SHQJJXQDDQ� IRQW \DQJ�

VDPD�SDGD�VHWLDS�KDODPDQ�ZHEVLWH�DJDU�SHQJJXQD WLGDN�NHELQJXQJDQ��

VHUWD�PHQHPSDWNDQ�+HDGHU�GDQ�)RRWHU SDGD� OHWDN� \DQJ� VDPD�GL� WLDS�

KDODPDQ

�� (QDEOH�IUHTXHQW�XVHUV�WR�XVH�VKRUWFXWV�

'DODP� PHUDQFDQJ� XVHU� LQWHUIDFH DSOLNDVL�� KDUXV� GLEXDWNDQ� VKRUWFXW

GDODP�PHQ\HOHVDLNDQ�VXDWX�IXQJVL���WXJDV��*XQDQ\D�DGDODK�VXSD\D�XVHU

GDSDW�OHELK�PHQJKHPDW�ZDNWX�GDQ�FHSDW�PHQMDODQNDQ�VXDWX�IXQJVL�



ϭϳ

�� 2IIHU�LQIRUPDWLYH�IHHGEDFN

'DODP�PHUDQFDQJ�XVHU�LQWHUIDFH��KDUXV�GLEXDWNDQ�,QIRUPDWLYH�IHHGEDFN

VHWLDS�NDOL�XVHU�PHODNXNDQ�DNVL��7LGDN�KDUXV�VHODOX�GHQJDQ� LQIRUPDVL

GDUL�DSOLNDVL�NH�XVHU�� WHWDSL�GDSDW�EHUXSD�SHUXEDKDQ�DQWDUPXND�VHWLDS�

XVHU PHODNXNDQ� DNVL�� GHQJDQ� GHPLNLDQ� XVHU SDKDP� EDKZD� DNVLQ\D�

VXGDK� GLUHVSRQV ROHK� DSOLNDVL� &RQWRKQ\D� DSDELOD� XVHU PHQJHNOLN

WRPERO� ³WDPEDK�GDWD´�PDND� DNDQ�SLQGDK�KDODPDQ�NH�SHQJLVLDQ� IRUP

WDPEDK�GDWD�

�� 'HVLJQ�GLDORJV�WR�\LHOG�FORVXUH

3RLQ�LQL�WHUPDVXN�GDUL�EDJLDQ�LQIRUPDWLYH�IHHGEDFN��PDNVXGQ\D�DGDODK�

GLEXDWNDQ�VXDWX�GLDORJ�ER[�ELOD�SURVHV�\DQJ�GLMDODQNDQ�ROHK�XVHU VXGDK�

VHOHVDL�� XVHU SDKDP� EDKZD� GLD� WLGDN� SHUOX� PHQXQJJX� DSDNDK� PDVLK�

DNDQ�DGD�WDKDSDQ�ODLQ�VHWHODK�PHQ\HOHVDLNDQ�VXDWX�SURVHV� &RQWRKQ\D�

MLND�XVHU VXGDK�PHQJLVL�IRUP \DQJ�GLSHUOXNDQ�XQWXN�WDPEDK�GDWD��PDND�

PXQFXO�SHPEHULWDKXDQ�EDKZD�XVHU EHUKDVLO�PHQDPEDKNDQ�GDWD�

�� 3UHYHQW�HUURUV

3RLQ� LQL� XQWXN�PHQMDJD� DJDU� XVHU WLGDN� PHODNXNDQ� NHVDODKDQ� GDODP�

PHQMDODQNDQ VXDWX DNVL�� $GDQ\D� SHPEHULWDKXDQ� PHQJHQDL� DSD� \DQJ�

KDUXV� GLODNXNDQ� DSDELOD� DNVL� WLGDN� GDSDW� GLMDODQNDQ�� &RQWRKQ\D� VDDW�

XVHU� LQJLQ� ORJLQ��DSDELOD�XVHU WLGDN�PHQJLVL�XVHUQDPH�GDQ�SDVVZRUG

PDND�DNDQ�PXQFXO�SHVDQ�HUURU�



ϭϴ

�� 3HUPLW�HDV\�UHYHUVDO�RI�DFWLRQV

3RLQ� LQL� XQWXN� PHPXGDKNDQ� XVHU� MLND� LQJLQ� PHPEDWDONDQ� WLQGDNDQ��

%LDVDQ\D� \DQJ� GLDQJJDS� VHEDJDL� SHPHQXKDQ� SRLQ� LQL� DGDODK� WRPERO�

EDFN�� 1DPXQ� VHEHQDUQ\D�� WRPERO� EDFN KDQ\D� XQWXN� NHPEDOL� NH

KDODPDQ�VHEHOXPQ\D��QDPXQ�WLGDN PHPEDWDONDQ�DNVL��&RQWRK�GDUL�SRLQ�

LQL�DGDODK�SDGD�DSOLNDVL�RQOLQH�VKRS��XVHU GDSDW�PHQFRED�PHODNXNDQ�

SHPEHOLDQ�� WHWDSL� SDGD� VDDW� VHOHVDL� PHPLOLK� EDUDQJ�� XVHU� GDSDW�

PHODNXNDQ�SHPEDWDODQ�EDUDQJ�\DQJ�LQJLQ�GLEHOL� 3HQWLQJQ\D�GLEXDWNDQ�

VHSHUWL�LQL�DGDODK�DJDU�XVHU EHUDVD�DPDQ�GDODP�PHQJHNVSORUDVL�IXQJVL�

GDODP�DSOLNDVL�

�� 6XSSRUW�LQWHUQDO�ORFXV�RI�FRQWURO

3RLQ� LQL� XQWXN� PHPXGDKNDQ� XVHU� XQWXN� EHEDV� EHUQDYLJDVL� GDQ�

PHQJDWXU�PHQJXEDK� LQIRUPDVL� DNXQ� \DQJ� GLPLOLNL� VHVXDL� \DQJ�

GLLQJLQNDQ�

�� 5HGXFH�VKRUW�WHUP�PHPRU\�ORDG

3RLQ�LQL�PHPIRNXVNDQ�DJDU�GHVDLQ�XVHU�LQWHUIDFH GLEXDWNDQ�VHVHGHUKDQD�

PXQJNLQ�GDQ�PXGDK�GLPHQJHUWL�ROHK�XVHU��&RQWRKQ\D�SHQDWDDQ�ORNDVL�

WRPERO�WRPERO� XQWXN� PHQMDODQNDQ� DNVL� GLOHWDNNDQ� GL� WHPSDW� \DQJ�

QRUPDO�



ϭϵ

������ 0HWRGH�:DWHUIDOO

0HWRGH DLU WHUMXQ DWDX \DQJ VHULQJ GLVHEXW PHWRGH ZDWHUIDOO VHULQJ

GLQDPDNDQ VLNOXV KLGXS NODVLN �FODVVLF OLIH F\FOH�� GLPDQD KDO LQL PHQJJDPEDUNDQ

SHQGHNDWDQ \DQJ VLVWHPDWLV GDQ MXJD EHUXUXWDQ SDGD SHQJHPEDQJDQ SHUDQJNDW

OXQDN� GLPXODL GHQJDQ VSHVLILNDVL NHEXWXKDQ SHQJJXQD ODOX EHUODQMXW PHODOXL

WDKDSDQ�WDKDSDQ SHUHQFDQDDQ �SODQQLQJ�� SHUPRGHODQ �PRGHOLQJ�� NRQVWUXNVL

�FRQVWUXFWLRQ�� VHUWD SHQ\HUDKDQ VLVWHP NH SDUD SHODQJJDQ�SHQJJXQD �GHSOR\PHQW��

\DQJ GLDNKLUL GHQJDQ GXNXQJDQ SDGD SHUDQJNDW OXQDN OHQJNDS \DQJ GLKDVLONDQ

�3UHVVPDQ� ������ 7DKDSDQ PHWRGH ZDWHUIDOO GDSDW GLOLKDW SDGD JDPEDU GL EDZDK

LQL�

*DPEDU������0HWRGH�:DWHUIDOO

����� 8QLILHG�0RGHOOLQJ�/DQJXDJH�

0HQXUXW��:LQGX�	�*DWD���������8QLILHG�0RGHOLQJ�/DQJXDJH �80/��DGDODK�

EDKDVD� VSHVLILNDVL� VWDQGDU� \DQJ� GLSHUJXQDNDQ� XQWXN� PHQGRNXPHQWDVLNDQ��

PHQVSHVLILNDVLNDQ�GDQ�PHPEDQJXQ�SHUDQJNDW�OXQDN��80/�PHUXSDNDQ�PHWRGRORJL�

GDODP�PHQJHPEDQJNDQ�VLVWHP�EHURULHQWDVL�REMHN�GDQ� MXJD�PHUXSDNDQ�DODW�XQWXN�



ϮϬ

PHQGXNXQJ�SHQJHPEDQJDQ VLVWHP��$ODW�EDQWX�\DQJ�GLJXQDNDQ�GDODP�SHUDQFDQJDQ�

EHURULHQWDVL�REMHN�EHUEDVLVNDQ�80/�DGDODK�VHEDJDL�EHULNXW��

D� 8VH�&DVH�'LDJUDP�

8VH� FDVH� GLDJUDP PHUXSDNDQ� SHPRGHODQ� XQWXN� NHODNXDQ� �EHKDYLRU��

VLVWHP� LQIRUPDVL� \DQJ� DNDQ� GLEXDW�� 8VH� FDVH GLJXQDNDQ� XQWXN�

PHQJHWDKXL� IXQJVL� DSD� VDMD� \DQJ� DGD� GL� GDODP� VLVWHP� LQIRUPDVL� GDQ�

VLDSD�VDMD�\DQJ�EHUKDN�PHQJJXQDNDQ�IXQJVL�IXQJVL�WHUVHEXW�

E� 'LDJUDP�$NWLYLWDV��$FWLYLW\�'LDJUDP�

$FWLYLW\�'LDJUDP PHQJJDPEDUNDQ�ZRUNIORZ �DOLUDQ�NHUMD��DWDX�DNWLYLWDV�

GDUL�VHEXDK�VLVWHP�DWDX�SURVHV�ELVQLV�

F� 'LDJUDP�.HODV��&ODVV�'LDJUDP�

0HUXSDNDQ�KXEXQJDQ�DQWDU�NHODV�GDQ�SHQMHODVDQ�GHWDLO�WLDS�WLDS�NHODV�GL�

GDODP� PRGHO� GHVDLQ� GDUL� VXDWX� VLVWHP�� &ODVV� 'LDJUDP� MXJD�

PHPSHUOLKDWNDQ� DWXUDQ�DWXUDQ� GDQ� WDQJJXQJ� MDZDE� HQWLWDV� \DQJ�

PHQHQWXNDQ�SHULODNX�VLVWHP��&ODVV�'LDJUDP MXJD�PHQXQMXNNDQ�DWULEXW�

DWULEXW� GDQ� RSHUDVL�RSHUDVL� GDUL� VHEXDK� NHODV� GDQ� FRQVWUDLQW \DQJ�

EHUKXEXQJDQ� GHQJDQ� REMHN� \DQJ� GLNRQHNVLNDQ�� %HULNXW� PHUXSDNDQ�

V\PERO�VLPERO�SDGD�FODVV�GLDJUDP�

7DEHO������6LPERO�&ODVV�'LDJUDP

*$0%$5 1$0$ .(7(5$1*$1

$VVRFLDWLRQ
+XEXQJDQ� VWDWLV� DQWDU�
NHODV�� $VRVLDVL�
PHQJJDPEDUNDQ� � NHODV�
\DQJ� PHPLOLNL� DWULEXW�
EHUXSD�NHODV�ODLQ�



Ϯϭ

'LUHFWHG�$VVRFLDWLRQ

$VRVLDVL� GHQJDQ� PDNQD�
NHODV� \DQJ� VDWX� GLJXQDNDQ�
ROHK�NHODV�\DQJ�ODLQ�

*HQHUDOL]DWLRQ

5HODVL� DQWDU� NHODV� GHQJDQ�
PDNQD� JHQHUDOLVDVL�
VSHVLDOLVDVL� �XPXP�
NKXVXV�� DWDX� XQWXN�
PHQ\DWDNDQ�LQKHULWDQFH

'HSHQGHQF\

5HODVL� DQWDU� NHODV� GHQJDQ�
PDNQD� NHEHUJDQWXQJDQ�
DQWDU�NHODV

$JUHJDWLRQ

+XEXQJDQ� \DQJ�
PHQ\DWDNDQ� EDKZD� VXDWX�
NHODV� PHQMDGL� DWULEXW� EDJL�
NHODV�ODLQ

&RPSRVLWLRQ

%HQWXN� NKXVXV� GDUL�
DJUHJDVL�GLPDQD�NHODV�\DQJ�
PHQMDGL� EDJLDQ� GLFLSWDNDQ�
VHWHODK� NHODV� PHQMDGL�
ZKROH�

5HDOL]DWLRQ

+XEXQJDQ� DQWDUD� NHODV�
GLPDQD� VHEXDK� NHODV�
PHPLOLNL NHKDUXVDQ� XQWXN�
PHQJLNXWL� DWXUDQ� \DQJ�
GLWHWDSNDQ� ROHK� NHODV�
ODLQQ\D�

������ 7XMXDQ�3HPDQIDDWDQ�80/�

%HULNXW�PHUXSDNDQ�WXMXDQ�XWDPD�GDODP�GHVDLQ�80/��+DYLOXGGLQ������� ��

���0HQ\HGLDNDQ�EDJL�SHQJJXQD� �DQDOLVLV�GDQ�GHVDLQ�VLVWHP�� VXDWX�EDKDVD�

SHPRGHODQ� YLVXDO� \DQJ� HNVSUHVLI� VHKLQJJD� PHUHND� GDSDW�

PHQJHPEDQJNDQ�GDQ�PHODNXNDQ�SHUWXNDUDQ�PRGHO�GDWD�\DQJ�EHUPDNQD��

���0HQ\HGLDNDQ�PHNDQLVPH�\DQJ�VSHVLDO�XQWXN�PHPSHUOXDV�NRQVHS�LQWL��



ϮϮ

�� .DUHQD� PHUXSDNDQ� EDKDVD� SHPRGHODQ� YLVXDO� GDODP� SURVHV�

SHPEDQJXQDQQ\D� PDND� 80/� EHUVLIDW� LQGHSHQGHQ� WHUKDGDS� EDKDVD�

SHPURJUDPDQ�WHUWHQWX��

���0HPEHULNDQ�GDVDU�IRUPDO�XQWXN�SHPDKDPDQ�EDKDVD�SHPRGHODQ��

���0HQGRURQJ�SHUWXPEXKDQ�SDVDU�WHUKDGDS�SHQJJXQDDQ DODW�GHVDLQ�VLVWHP�

\DQJ�EHURULHQWDVL�REMHN��22 ��2EMHFW�2ULHQWHG���

�� 0HQGXNXQJ� NRQVHS� SHPEDQJXQDQ� WLQJNDW� \DQJ� OHELK� WLQJJL� VHSHUWL�

NRODERUDVL��NHUDQJND��SROD�GDQ�NRPSRQHQ�WHUKDGDS�VXDWX�VLVWHP��

�� 0HPLOLNL�LQWHJUDVL�SUDNWLN�WHUEDLN�

����� %ODFN�%R[�7HVWLQJ

3HQJXMLDQ� PHQJJXQDNDQ� VHNXPSXODQ� DNWLILWDV� YDOLGDVL� GLVHEXW� GHQJDQ�

SHQGHNDWDQ� EODFN� ER[� WHVWLQJ�� 0HQXUXW �5RVD� 	� 6DODKXGGLQ�� ������� EODFN� ER[�

WHVWLQJ� DGDODK� PHQJXML� SHUDQJNDW� OXQDN� GDUL� VHJL� VSHVLILNDVL� IXQJVLRQDO� WDQSD�

PHQJXML� GHVDLQ� GDQ� NRGH� SURJUDP�� 3HQJXMLDQ� GLPDNVXGNDQ� XQWXN� PHQJHWDKXL�

DSDNDK�IXQJVL�IXQJVL��PDVXNDQ��GDQ�NHOXDUDQ�GDUL�SHUDQJNDW� OXQDN�VHVXDL�GHQJDQ�

VSHVLILNDVL� \DQJ� GLEXWXKNDQ�� 3HQJXMLDQ� NRWDN� KLWDP� GLODNXNDQ� GHQJDQ�PHPEXDW�

NDVXV�XML� \DQJ�EHUVLIDW�PHQFRED�VHPXD� IXQJVL�GHQJDQ�PHPDNDL�SHUDQJNDW� OXQDN�

DSDNDK� VHVXDL� GHQJDQ� VSHVLILNDVL� \DQJ�GLEXWXKNDQ��.DVXV� XML� \DQJ�GLEXDW� XQWXN�

PHODNXNDQ�SHQJXMLDQ�EODFN�ER[�WHVWLQJ�KDUXV�GLEXDW�GHQJDQ�NDVXV�EHQDU�GDQ�NDVXV�

VDODK����


