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���� /DWDU�%HODNDQJ�0DVDODK
3HQGLGLNDQ�DGDODK�VDUDQD�\DQJ�EHUVLIDW�NHOHPEDJDDQ�XQWXN�SHUNHPEDQJDQ�

LQGLYLGX�� GDODP� KDO� SLNLUDQ� GDQ� SHPDKDPDQ�� PHODOXL� WXQWXQDQ�� ELPELQJDQ� GDQ�
SHQJDMDUDQ��0XKLEELQ�6\DK���������3HUDWXUDQ�3HPHULQWDK�GDODP�8QGDQJ�8QGDQJ�
�88�� 1R� ��� 7DKXQ� ����� 7HQWDQJ� 6LVWHP� 3HQGLGLNDQ� 1DVLRQDO� SDVDO� �� \DLWX�
SHQGLGLNDQ�DGDODK�XVDKD�VDGDU�GDQ�WHUHQFDQD�XQWXN�PHZXMXGNDQ�VXDVDQD�EHODMDU�
GDQ�SURVHV�SHPEHODMDUDQ�DJDU�SHVHUWD�GLGLN�VHFDUD�DNWLI�PHQJHPEDQJNDQ�SRWHQVL�
GLULQ\D� XQWXN� PHPLOLNL� NHNXDWDQ� VSLULWXDO� NHDJDPDDQ�� SHQJHQGDOLDQ� GLUL��
NHSULEDGLDQ� NHFHUGDVDQ��DKODN�PXOLD��VHUWD�NHWHUDPSLODQ�\DQJ�GLSHUOXNDQ�GLULQ\D��
PDV\DUDNDW��EDQJVD�GDQ�QHJDUD�

%HUGDVDUNDQ SHQJHUWLDQ WHUVHEXW� GDSDW� GLOLKDW� EDKZD� SHQGLGLNDQ� EXNDQ�
KDQ\D� VXDVDQD� GDQ� SURVHV� SHPEHODMDUDQQ\D� GDQ� EHUVLIDW� DNGHPLN� WDSL� SHUOX�
GLSHUKDWLNDQ� EDKZD�SHQGLGLNDQ� QRQ� DNDGHPLN� MXJD�PHPSHQJDUXKL�� 3DGD� WDWDUDQ�
QRQ� DNDGHPLN� GLMHODVNDQ� GDODP� 3HUDWXUDQ�0HQWHUL� 3HQGLGLNDQ� GDQ�.HEXGD\DDQ�
5HSXEOLN� ,QGRQHVLD� 1RPRU� ��� WDKXQ� ����� SDVDO� �� GDQ� �� WHQWDQJ� NHJLDWDQ�
HNVWUDNXULNXOHU��\DQJ�PHUXSDNDQ�NHJLDWDQ�\DQJ�GLODNXNDQ�ROHK�SHVHUWD�GLGLN�GLOXDU�
MDP�EHODMDU�NHJLDWDQ�LQWUDNXULNXOHU�GDQ�NHJLDWDQ�NRNXULNXOHU��GL�EDZDK ELPELQJDQ�
GDQ�SHQJDZDVDQ�VDWXDQ�SHQGLGLNDQ��'HQJDQ�WXMXDQ�XQWXN�PHQJHPEDQJNDQ�SRWHQVL��
EDNDW��PLQDW��NHPDPSXDQ��NHSULEDGLDQ��NHUMDVDPD��GDQ�NHPDQGLULDQ�SHVHUWD�GLGLN�
VHFDUD�RSWLPDO�GDODP�UDQJND�PHQGXNXQJ�SHQFDSDLDQ�WXMXDQ�SHQGLGLNDQ�QDVLRQDO�
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%HUGDVDUNDQ� GHILQLVL� GL� DWDV��PDND� VHNRODK� SHUOX�PHQJRQWURO�PDQDMHPHQ�
SHQGLGLNDQ�EDLN�DNDGHPLN�PDXSXQ�QRQ�DNDGHPLN��3DGD� �QRQ�DNDGHPLN�� VHNRODK�
SHUOX� PHPEHULNDQ� UXDQJ XQWXN� PHQXPEXK� NHPEDQJNDQ� EDNDW� GDQ� NUHDWLYLWDV�
SHVHUWD� GLGLN�� VHKLQJJD� PHPOLNL� NHEHEDVDQ� EHUNUHDVL�� PHODOXL� NHJLDWDQ�
HNVWUDNXULNXOHU�DWDX�HNVNXO��.HJLDWDQ�HNVWUDNXULNXOHU� LQL� VHQGLUL�GDSDW�EHUEHQWXN�
VHQL��RODKUDJD��GDQ�NHJLDWDQ�ODLQ�\DQJ�EHUWXMXDQ�SRVLWLI�XQWXN�NHPDMXDQ�GDUL�SHVHUWD�
GLGLN�LWX�VHQGLUL��'HQJDQ�PHQJLNXWL�NHJLDWDQ�NHJLDWDQ�LQL�GLKDUDSNDQ�SHVHUWD�GLGLN�
GDSDW�PHQJHPEDQJNDQ�SRWHQVL��EDNDW��PLQDW��NHPDPSXDQ��NHSULEDGLDQ��NHUMDVDPD��
GDQ�NHPDQGLULDQ�SHVHUWD�GLGLN��3URJUDP�HNVNXO�LQL�MXJD�GDSDW�PHPELDVDNDQ�SHVHUWD�
GLGLN� WHUDPSLO� GDODP� PHQJRUJDQLVDVL�� PHQJHOROD�� PHQDPEDK� ZDZDVDQ�� GDQ�
PHPHFDKNDQ�PDVDODK��VHVXDL�NDUDNWHULVWLN�HNVNXO�\DQJ�GLJHOXWLQ\D�

3HQGLGLNDQ�GL�,QGRQHVLD�VXGDK�PHPDQIDDWNDQ�WHNQRORJL�GDODP�PHQJRQWURO�
NHJLDWDQ�SHQGLGLNDQ�VHSHUWL�VLVWHP XMLDQ�RQOLQH��SHQGDIWDUDQ�RQOLQH GDQ�EHEHUDSD�
SODWIRUP \DQJ� PHGXNXQJ� SHODNVDQDDQ� SHQGLGLNDQ�� 8PXPQ\D� VHNRODK� PHPLOLNL�
EHEHUDSD� VLVWHP� LQIRUPDVL� XQWXN� PHQJRQWURO� PDQDMHPHQ� NHJLDWDQ� GLVHNRODK�
QDPXQ��WLGDN�VHPXD�VHNRODK�PHPLOLNL�VLVWHP�LQIRUPDVL�\DQJ�PHQJRWURO�PDQDMHPHQ�
NHJLDWDQ�HNVWUDNXULNXOHU��

%HUGDVDUNDQ�KDVLO�ZDZDQFDUD�\DQJ�GLODNXNDQ�ROHK�SHQXOLV�GHQJDQ�VDODK�VDWX�
JXUX�SHPELQD�HNVWUDNXULNXOHU�\DLWX�JXUX�SHPELQD�SUDPXND��GL�60.�1HJHUL���6HL�
5DPSDK� PHPLOLNL� OLPD� NHJLDWDQ� HNVWUDNXULNXOHU� GLDQWDUDQ\D� HNVWUDNXULNXOHU�
SUDPXND�� SDVNLEUD�� VHQL� WDUL�� EROD� YROO\�� GDQ� UHQDQJ�� 0DVLQJ�PDVLQJ� NHJLDWDQ�
HNVWUDNXULNXOHU� LQL� PHPLOLNL� NHDQJJRWDDQQ\D� PDVLQJ�PDVLQJ�� GLPDQD� SHPELQD�
NHJLDWDQ�EHUWDQJJXQJ�MDZDE�DWDV�VHWLDS�NHJLDWDQ�HNVWUDNXULNXOHU��+LQJJD�VDDW�LQL��
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SURVHV�SHQGDIWDUDQ�DQJJRWD�HNVWUDNXULNXOHU�PDVLK�PHQJJXQDNDQ�FDUD�PDQXDO�\DLWX�
GHQJDQ�PHQJLVL� OHPEDUDQ� IRUPXOLU� SHQGDIWDUDQ� GDQ� SURVHV� SHQGDIWDUDQQ\D� MXJD�
PHPDNDQ�ZDNWX�\DQJ�OHELK�ODPD��NDUHQD�VHWLDS�VLVZD�KDUXV�PHQJLVL�GDWD�SULEDGL�
GDQ� PLQDW� HNVWUDNXULNXOHUQ\D� GDODP� IRUPXOLU� \DQJ� GLEDJLNDQ� NHSDGDQ\D� GDQ�
GLNKDZDWLUNDQ� OHPEDUDQ� IRUPXOLU� DNDQ�KLODQJ�DWDX� UXVDN�PDND�DNDQ�PHUHSRWNDQ�
JXUX�SHPELQD�XQWXN�PHQJHOROD�EHUNDV��NHPXGLDQ�SDGD�SHQJRODKDQ�GDWD�SHQLODLDQ�
VLVZD�\DQJ�PHQJLNXWL�VHWLDS�HNVWUDNXULNXOHU�\DQJ�PDVLK�GLODNXNDQ�VHFDUD�PDQXDO�
PHQJJXQDNDQ�NHUWDV�SHQLODLDQ�\DQJ�GLNKDZDWLUNDQ�MXJD�KLODQJ�DWDX�UXVDN��

3DGD� DEVHQVL� HNVWUDNXULNXOHU PDVLK� PHQJJXQDNDQ� EXNX� DEVHQVL� GLPDQD�
NRRUGLQDWRU�PHQJDEVHQVL�GHQJDQ�FDUD�PHQXOLV�QDPD�DQJJRWD�HNVWUDNXULNXOHU \DQJ�
KDGLU��VHKLQJJD�SHPELQD�VXOLW�XQWXN�PHPEHULNDQ�LQIRUPDVL�PHQJHQDL�VLVZD�\DQJ�
DNWLI� GDQ� VLVZD� \DQJ� WLGDN� DNWLI� NDUHQD� KDUXV� PHQFDUL� GDODP� OHPEDUDQ� NHUWDV�
DEVHQVL�� 6HODQMXWQ\D� GDODP� SHQ\DPSDLDQ� VHJDOD� LQIRUPDVL� WHQWDQJ� NHJLDWDQ�
HNVWUDNXULNXOHU�GDQ�SHUORPEDDQ�MXJD�PDVLK�GLVDPSDLNDQ�VHFDUD�ODQJVXQJ�GL�VHWLDS�
NHODV�DWDX�SXQ�VDDW�DSHO�SDJL�PHPEXDW�VLVZD�DNDQ�ERODN�EDOLN�EHUWDQ\D�PHQJHQDL�
SHUORPEDDQ� \DQJ� DNDQ� EHUODQJVXQJ� VHKLQJJD� PDVLK� NXUDQJ� HIHNWLI�� NXUDQJQ\D�
SHPDQIDDWDQ� WHNQRORJL� GL� 60.� 1HJHUL� �� 6HL� 5DPSDK� VHKLQJJD� EHOXP� DGDQ\D�
VLVWHP�LQIRUPDVL�XQWXN�PHPDQDMHPHQ�NHJLDWDQ�HNVWUDNXULNXOHU�GL�VHNRODK�WHUVHEXW�

%HUGDVDUNDQ�SHUPDVDODKDQ�\DQJ�GLMHODVNDQ�GL�DWDV XQWXN�PHQJDWDVL�PDVDODK�
WHUVHEXW��PDND�SHQXOLV�PHPEHULNDQ�VROXVL�GHQJDQ�PHQJHPEDQJNDQ�VHEXDK�VLVWHP�
LQIRUPDVL� PDQDMHPHQ� HNVWUDNXULNXOHU�� \DQJ� GDSDW� PHQJRQWURO� NHJLDWDQ�
HNVWUDNXULNXOHU�� 6LVWHP� LQL� GLKDUDSNDQ� GDSDW� PHPSHUPXGDK� SURVHV� PDQDMHPHQ�
HNVWUDNXULNXOHU�GDQ�GDSDW�PHPEHULNDQ�LQIRUPDVL�VHFDUD�OXDV�
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%HUGDVDUNDQ� ODWDU� EHODNDQJ� GL� DWDV�� PDND� GLUXPXVNDQ� VHEXDK� MXGXO��
³3HQJHPEDQJDQ� 6LVWHP� ,QIRUPDVL�0DQDMHPHQ� (NVWUDNXULNXOHU� %HUEDVLV�:HE GL�
60.�1HJHUL���6HL�5DPSDK´�
���� ,GHQWLILNDVL�0DVDODK

%HUGDVDUNDQ� ODWDU� EHODNDQJ�� PDND� GDSDW� GLGHIHQLVLNDQ� PDVDODK�PDVDODK�
\DLWX�VHEDJDL�EHULNXW�

�� 3URVHV� SHUHNUXWDQ� DQJJRWD� GL� VHWLDS� HNVWUDNXULNXOHU� \DQJ� GLODNXNDQ�
PDVLK� VHFDUD� PDQXDO \DQJ� PHPDNDQ� ZDNWX� OHELK� ODPD� GDQ�
GLNKDZDWLUNDQ�OHPEDUDQ�IRUPXOLU DNDQ�UXVDN�GDQ�KLODQJ��

�� 3URVHV�SHQLODLDQ�DQJJRWD�HNVWUDNXULNXOHU�\DQJ�GLODNXNDQ�PDVLK�VHFDUD�
PDQXDO \DQJ�GLWXOLVNDQ�ROHK�VHWLDS�SHPELQD PHQJJXQDNDQ�NHUWDV�QLODL�
\DQJ�GL NDZDWLUNDQ�UXVDN�GDQ�KLODQJ�

�� 3URVHV� DEVHQVL� DQJJRWD� HNVWUDNXULNXOHU� \DQJ� GLODNXNDQ� PDVLK� VHFDUD�
PDQXDO PHQJJXQDNDQ� EXNX� DEVHQVL� PHPEXDW� SHPELQD� VXOLW�
PHPEHULNDQ� LQIRUPDVL� NHDNWLIDQ� VLVZD� GDODP� HNVWUDNXULNXOHU� NDUHQD�
KDUXV�PHQFDUL�GDODP�OHPEDUDQ�NHUWDV�DEVHQVL��

�� 3HQ\DPSDLDQ� VHJDOD� LQIRUPDVL� WHQWDQJ� HNVWUDNXULNXOHU� PDVLK�
GLVDPSDLNDQ� VHFDUD� ODQJVXQJ GDUL� NHODV� NH� NHODV�� \DQJ� GLUDVD PDVLK�
NXUDQJ� HIHNWLI PHPEXDW� VLVZD� DNDQ� ERODN� EDOLN� EHUWDQ\D� PHQJHQDL�
NHMHODVDQ�LQIRUPDVL�\DQJ�VXGDK�GLVDPSDLNDQ�VHFDUD�ODQJVXQJ�

���� 3HPEDWDVDQ�0DVDODK
%HUGDVDUNDQ�SHUPDVDODKDQ�\DQJ�WHODK�GLXUDLNDQ SDGD�LGHQWLILNDVL�PDVDODK�GL�

DWDV��PDND�EDWDVDQ�PDVDODK�GDODP�SHQHOLWLDQ�LQL�DGDODK�
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�� 6LVWHP�LQL�GLWXMXNDQ�XQWXN�VHNRODK�60.�1HJHUL���6HL�5DPSDK�
�� 8VHU� \DQJ� GDSDW� PHQJDNVHV� VLVWHP� LQL� \DLWX� DGPLQ�� NHSDOD� VHNRODK��

SHPLQD�HNVWUDNXULNXOHU��GDQ�VLVZD�
�� 3HPELQD�GDSDW�PHQJLQSXWNDQ�QLODL�DQJJRWD�HVNWUDNXULNXOHU�
�� 6LVZD�GDSDW�PHQFHWDN�QLODL�\DQJ�VXGDK�GLEHULNDQ�ROHK�SHPELQD�GL�ZHE�
�� .HSDOD� VHNRODK� GDSDW� PHPDQWDX� GDQ� PHQFHWDN� UHSRUW NHJLDWDQ�

HNVWUDNXULNXOHU�GL�ZHE�\DQJ�GLNHPEDQJNDQ�
���� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ� LGHQWLILNDVL� GDQ� EDWDVDQ� PDVDODK� GL� DWDV�� DGDSXQ� UXPXVDQ�
PDVDODK�SDGD�SHQHOLWLDQ�LQL�\DLWX��

�� %DJDLPDQD� PHQJHPEDQJNDQ� VLVWHP� LQIRUPDVL� PDQDMHPHQ�
HNVWUDNXULNXOHU�EHUEDVLV�:HE�GL�60.�1HJHUL���6HL�5DPSDK"

�� %DJDLPDQD� YDOLGDVL� DKOL� VLVWHP� PHODOXL� ,QVWUXPHQ� GHQJDQ� NULWHULD�
&RUUHFWQHVV�� 5HOLDELOLW\�� (IILFLHQF\�� ,QWHJULW\�� 8VDELOLW\�
0DLQWDLQDELOLW\�� )OH[LELOLW\�� GDQ� 3RUWDELOLW\ SDGD� VLVWHP� LQIRUPDVL�
PDQDMHPHQ� HNVWUDNXULNXOHU� EHUEDVLV� :HE� GL� 60.� 1HJHUL� �� 6HL�
5DPSDK"

�� %DJDLPDQD� SHQLODLDQ� SHQJJXQD� PHODOXL� LQVWUXPHQ� GHQJDQ� NULWHULD�
8VHIXOQHVV �0DQIDDW�6LVWHP���(DV\�RI�8VH �.HQXGDKDQ�6LVWHP���(DV\�RI�
/HDUQLQJ �0XGDK�'LSDKDPL���6DWLVIDFWLRQ �.HSXDVDQ��WHUKDGDS�VLVWHP�
LQIRUPDVL�PDQDMHPHQ�HNVWUDNXULNXOHU�EHUEDVLV�:HE�GL�60.�1HJHUL���
6HL�5DPSDK"
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���� 7XMXDQ�3HQHOLWLDQ
3HQHOLWLDQ� \DQJ� EHUMXGXO� ³3HQJHPEDQJDQ� 6LVWHP� ,QIRUPDVL� 0DQDMHPHQ�

(NVWUDNXULNXOHU�%HUEDVLV�:HE´
�� 0HQJHPEDQJNDQ�VLVWHP�LQIRUPDVL�PDQDMHPHQ�HNVWUDNXULNXOHU�EHUEDVLV�

:HE�GL�60.�1HJHUL���6HL�5DPSDK�
�� 0HQJHWDKXL� YDOLGDVL� DKOL� VLVWHP PHODOXL� ,QVWUXPHQ� GHQJDQ� NULWHULD�

&RUUHFWQHVV�� 5HOLDELOLW\�� (IILFLHQF\�� ,QWHJULW\�� 8VDELOLW\�
0DLQWDLQDELOLW\�� )OH[LELOLW\�� GDQ� 3RUWDELOLW\ SDGD� VLVWHP� LQIRUPDVL�
PDQDMHPHQ�HNVWUDNXULNXOHU�EHUEDVLV�:HE�GL�60.�1HJHUL���6HL�5DPSDK�

�� 0HQJHWDKXL SHQLODLDDQ� SHQJJXQD PHODOXL� LQVWUXPHQ� GHQJDQ� NULWHULD�
8VHIXOQHVV �0DQIDDW�6LVWHP���(DV\�RI�8VH �.HQXGDKDQ�6LVWHP���(DV\�RI
/HDUQLQJ �0XGDK�'LSDKDPL���6DWLVIDFWLRQ �.HSXDVDQ��WHUKDGDS�VLVWHP�
LQIRUPDVL�PDQDMHPHQ�HNVWUDNXULNXOHU�EHUEDVLV�:HE�GL�60.�1HJHUL���
6HL�5DPSDK�

���� 0DQIDDW�3HQHOLWLDQ
3HQHOLWLDQ�LQL�GLKDUDSNDQ�GDSDW�PHPEHULNDQ�PDQIDDW��
�� 0DQIDDW�7HRULWLV�

D� 3HQHOLWLDQ� LQL� GDSDW� PHQDPEDK� WDQJJXQJ� MDZDE� SDGD� LOPX�
SHQJHWDKXDQ�GL�ELGDQJ�SHQGLGLNDQ�

E� +DVLO� SHQHOLWLDQ� LQL� GDSDW� GLJXQDNDQ� VHEDJDL� EDKDQ� DFXDQ� GDQ�
SHUWLPEDQJDQ�EDJL�SHQHOLWLDQ�VHODQMXWQ\D�

�� 0DQIDDW�3UDNWLV�
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D� %DJL� 3HQHOLWL�� GDSDW� PHQDPEDK� LOPX� SHQJHWDKXDQ�� SHQJDODPDQ��
XQWXN� PHQJDSOLNDVLNDQ� LOPX� \DQJ� GLSHUROHK� GL� EDQJNX�
SHUNXOLDKDQ��VHUWD�VHEDJDL�V\DUDW�XQWXN�PHPSHUROHK�JHODU�VDUMDQD�
SDGD�)DNXOWDV�7HNQLN�8QLYHUVLWDV�1HJHUL�0HGDQ�

E� %DJL� VHNRODK�� GDSDW�PHPSHUPXGDK� GDODP� SHQJRODKDQ� LQIRUPDVL�
PDQDMHPHQ�HNVWUDNXULNXOHU�

F� %DJL� SHPELQD� HNVWUDNXULNXOHU�� GDSDW� PHPSHUPXGDK� GDODP�
PHQJHORODK�GDWD�NHJLDWDQ�HNVWUDNXULNXOHU�

G� %DJL� VLVZD�� GDSDW� PHPSHUPXGDK� VLVZD� GDODP� PHQJHWDKXL�
LQIRUPDVL�NHJLDWDQ�HNVWUDNXULNXOHU�


