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5DQFDQJ�%DQJXQ�60$57�),(/'�6<67(0�%HUEDVLV�,R7�
VHEDJDL�DODW�3HPDQWDX�GDQ�3HQJRQWURO�.HDGDDQ�6DZDK�

GHQJDQ�$SOLNDVL�6PDUWSKRQH�0HODOXL�,QWHUQHW

5LVNL�5DPD�.XVXPD���1XUDQL�$ODZL\DK���0LIWDKXO�$QZDU�
�8QLYHUVLWDV�6HEHODV�0DUHW

&RUUHVSRQGLQJ DXWKRU��ULVNLUDPD#VWXGHQW�XQV�DF�LG

$EVWUDN� 3HUNHPEDQJDQ� WHNQRORJL�VDDW� LQL�GLJXQDNDQ�KDPSLU�GLEHUEDJDL�ELGDQJ�NHKLGXSDQ�
PDQXVLD� WDN� WHUNHFXDOL� SDGD� ELGDQJ� SHUWDQLDQ�� ,QGRQHVLD� VHEDJDL� QHJDUD� DJUDULV� GHQJDQ�
VXPEHU�GD\D�DODP�\DQJ�PHOLPSDK�GDSDW�PHPDQIDDWNDQ�WHNQRORJL�JXQD�PHQJHOROD�NHND\DDQ�
DODP� \DQJ� GLPLOLNL� VHFDUD� PDNVLPDO�� 6DODK� VDWX� VHNWRU� SHUWDQLDQ� \DQJ� XQJJXO� VHUWD�
PHPEHULNDQ�SHPDVXNDQ� \DQJ� FXNXS�EHVDU�GL� ,QGRQHVLD� DGDODK�SDGL� VDZDK�� 7DQDK� VHEDJDL�
IDNWRU� XWDPD� GDODP� KROWLNXOWXUD� KDUXV� GLSHUKDWLNDQ� GHQJDQ� VHEDLN�EDLNQ\D� DJDU� GDSDW�
PHPEHULNDQ� KDVLO� VHVXDL� GHQJDQ� \DQJ�GLKDUDSNDQ�� ,QWHUQHW� RI� 7KLQJV �,R7�� DGDODK�GLPDQD�
VHWLDS�KDUL�EHQGD�EHQGD�ILVLN�\DQJ�WHUKXEXQJ�GHQJDQ�LQWHUQHW�GDODP�VDWX EHQWXN�SHPDQWDXDQ�
GDQ� SHQJHQGDOLDQ� DWDX� \DQJ� ODLQ� VHFDUD� UHDO� WLPH�� VPDUW� ILOHG V\VWHP� EHUEDVLV� ,R7� KDGLU�
VHEDJDL� DODW� \DQJ� GLNHPEDQJNDQ� XQWXN� PHQJKXEXQJNDQ� VHOXUXK� NRPSRQHQ� VHSHUWL� VHQVRU�
NHOHPEDSDQ�WDQDK�JXQD�PHQJHWDKXL�NXDOLWDV�WDQDK�VDZDK�SDGL�\DQJ�WHUVHGLD��.DPHUD�XQWXN�
PHPDQWDX� NRQGLVL� SDGD� ZDNWX� WHUWHQWX�� PRWRU� VHUYR XQWXN� PHQJJHUDNNDQ� RUDQJ�RUDQJDQ�
VDZDK� VHKLQJJD� GDSDW� PHQJXVLU� EXUXQJ�� VHUWD� EX]]HU� EHUIUHNXHQVL� WLQJJL� XQWXN� PHQJXVLU�
WLNXV�� 'LPDQD� KDVLO� SHPDQWDXDQ� PHODOXL� EHUEDJDL� SHUDODWDQ� GDSDW� GLWDPSLONDQ� VHFDUD�
RWRPDWLV�PHODOXL�6PDUWSKRQH SHWDQL��'LKDUDSNDQ�GHQJDQ�DODW�\DQJ�GLNHPEDQJNDQ�LQL�SHWDQL�
WLGDN� SHUOX� VHFDUD� WHUXV� PHQHUXV� GDWDQJ� NH� VDZDK� SDGL� XQWXN� PHPDQWDX� VHOXUXK� HOHPHQ�
SHQGXNXQJ�NHVXEXUDQ�VHUWD�SURGXNVL�SDGL�VDZDK��

�� 3HQGDKXOXDQ
���� /DWDU�%HODNDQJ

3HUNHPEDQJDQ� WHNQRORJL� LQIRUPDVL� NLQL� PHPEHULNDQ� GDPSDN� EHVDU� SDGD� JOREDOLVDVL� VHSHUWL�
SHUVDLQJDQ� ELVQLV� KLQJJD� WXQWXWDQ� JD\D� KLGXS� \DQJ� VHPDNLQ� PHQLQJNDW�� 3HUNHPEDQJDQ� WHNQRORJL�
GLJXQDNDQ�GDODP�EHUEDJDL�ELGDQJ�NHKLGXSDQ�PDQXVLD�WDN�WHUNHFXDOL�SDGD�ELGDQJ�SHUWDQLDQ��,QGRQHVLD�
VHEDJDL�QHJDUD�DJUDULV�GHQJDQ�VXPEHU�GD\D�DODP�\DQJ�PHOLPSDK GDSDW�PHPDQIDDWNDQ�WHNQRORJL�JXQD�
PHQJHOROD� NHND\DDQ� DODP� \DQJ� GLPLOLNL� VHFDUD� PDNVLPDO� >�@�� 3HUWDQLDQ� \DQJ� GLKDUDSNDQ� DGDODK�
SHUWDQLDQ�\DQJ�PDPSX�PHQMDJD�NHVHLPEDQJDQ�HNRVLVWHP�GL�GDODPQ\D�VHKLQJJD�DOLUDQ�QXWULVL� �XQVXU�
KDUD��GDQ�HQHUJL�WHUMDGL�VHFDUD�VHLPEDQJ��.HVHLPEDQJDQ�LQLODK�\DQJ�DNDQ�PHQJKDVLONDQ�SURGXNWLYLWDV�
\DQJ� WLQJJL�GDQ�NHEHUODQMXWDQ�SURGXNVL�\DQJ� WHUMDJD�VHFDUD�HIHNWLI�GDQ�HILVLHQ� >�@��6DODK�VDWX�VHNWRU�
SHUWDQLDQ� \DQJ� XQJJXO� VHUWD� PHPEHULNDQ� SHPDVXNDQ� \DQJ� FXNXS� EHVDU� GL� ,QGRQHVLD� DGDODK� SDGL�
VDZDK��7DQDK�VHEDJDL�IDNWRU�XWDPD�GDODP�KROWLNXOWXUD�KDUXV�GLSHUKDWLNDQ�GHQJDQ�VHEDLN�EDLNQ\D�DJDU�
GDSDW�PHPEHULNDQ�KDVLO�VHVXDL�GHQJDQ�\DQJ�GLKDUDSNDQ��'LNXWLS�GDUL�EDGDQ�SXVDW�VWDWLVWLN�NHPHQWHULDQ�
SHUWDQLDQ� UHSXEOLN� ,QGRQHVLD� WHUOLKDW� EDKZD� OXDV� VDZDK SURYLQVL� MDZD� WHQJDK�PHQJDODPL� SHQXUXQDQ�
>�@��%HEHUDSD�SHUPDVDODKDQ�\DQJ� VHULQJ�GLDODPL�ROHK�SHWDQL�SDGD�XPXPQ\D�DGDODK�NHVXOLWDQ�GDODP�
PHPRQLWRULQJ� �NHDGDDQ�SDGL� VDZDK�GDUL�EHUEDJDL�PDFDP�JDQJJXDQ�VHSHUWL�NHOHPEDSDQ� WDQDK��KDPD�
ZHUHQJ��KDPD�WLNXV�GDQ�HILVLHQVL�ZDNWX�SHWDQL�

6DODK� VDWX� VROXVL� GDUL�PDVDODK�PRQLWRULQJ� VDZDK�SDGL� \DQJ� VXOLW� GDQ� WHUNHQGDOD� DGDODK� GHQJDQ�
SHQJJXQDDQ� ,QWHUQHW� RI� 7KLQJV� �,R7��� 6HWLDS�KDUL� EHQGD�EHQGD� ILVLN� \DQJ� WHUKXEXQJ�GHQJDQ� LQWHUQHW�
GDODP� VDWX� EHQWXN� SHPDQWDXDQ� GDQ� SHQJHQGDOLDQ� DWDX� \DQJ� ODLQ� VHFDUD� UHDO� WLPH�� 3HQHUDSDQ�PRGHO�
,QWHUQHW�RI�7KLQJV GDODP�VPDUW�KRPH�FRQWURO WHODK�GLODNXNDQ�XQWXN�PHQJRQWURO�ODPSX��NLSDV�DQJLQ��DF�
GDQ�\DQJ�ODLQQ\D�>�@��6DPD�KDOQ\D�GHQJDQ�VPDUWKRPH�FRQWURO��VPDUW�ILOHG \DQJ�DNDQ�GLNHPEDQJNDQ�
LQL�DNDQ�PHQJKXEXQJNDQ�VHOXUXK�HOHPHQ�VHSHUWL� VHQVRU�NHOHPEDSDQ� WDQDK�JXQD�PHQJHWDKXL�NXDOLWDV�
WDQDK�VDZDK�SDGL�\DQJ� WHUVHGLD��.DPHUD�XQWXN�PHPDQWDX�NRQGLVL� SDGD�ZDNWX� WHUWHQWX��PRWRU� VHUYR



���

XQWXN�PHQJJHUDNNDQ�RUDQJ�RUDQJDQ�VDZDK�VHKLQJJD�GDSDW�PHQJXVLU�EXUXQJ��VHUWD�EX]]HU�EHUIUHNXHQVL�
WLQJJL�XQWXN�PHQJXVLU� WLNXV��'LPDQD�KDVLO�SHPDQWDXDQ�PHODOXL�EHUEDJDL�SHUDODWDQ�GDSDW�GLWDPSLONDQ�
VHFDUD� RWRPDWLV� PHODOXL� 6PDUWSKRQH SHWDQL�� 'LKDUDSNDQ� GHQJDQ� DODW� \DQJ� GLNHPEDQJNDQ� LQL� SHWDQL�
WLGDN�SHUOX� VHFDUD� WHUXV�PHQHUXV�GDWDQJ NH� VDZDK�SDGL�XQWXN�PHPDQWDX� VHOXUXK�HOHPHQ�SHQGXNXQJ�
NHVXEXUDQ�VHUWD�SURGXNVL�SDGL�VDZDK��
���� 7XMXDQ�3HQHOLWLDQ�

7XMXDQ�GDUL�NHJLDWDQ�LQL�DGDODK�PHPEXDW�VXDWX�VLVWHP�\DQJ�GDSDW�PHPDQWDX�NHDGDDQ�VDZDK�GDQ�
PHQJRQWURO� VDZDK� VHFDUD� MDUDN� MDXK� GHQJDQ� PHQHUDSNDQ NRQVHS ,QWHUQHW� RI� � 7KLQJV GHQJDQ� WLGDN�
PHQLQJJDONDQ� FDUD� EHUWDQL� NRQYHQVLRQDO�� 6LVWHP� LQL� GLKDUDSNDQ� GDSDW� PHPLQLPDOLVDVL� SHQJJXQDDQ�
ZDNWX�� WHQDJD�� GDQ� HQHUJL� \DQJ� WHUEXDQJ� VLD�VLD� VHKLQJJD� GDSDW� PHQLQJNDWNDQ� SURGXNWLYLWDV� XQWXN�
NHJLDWDQ�ODLQQ\D��
���� 0DQIDDW 3HQHOLWLDQ
���0HQJKHPDW�ZDNWX�GDQ�WHQDJD�GDODP�VLVWHP�PRQLWRULQJ�VDZDK�VHFDUD�RWRPDWLV�
���0HQJHWDKXL�GDQ�PHQJXNXU�NHOHPEDSDQ�NDGDU�DLU�GDODP�WDQDK�PHQJJXQDNDQ�VHQVRU�VRLO�PRLVWXUH��
���0HPEHULNDQ�NHPXGDKDQ�PHPRLWRULQJ�VDZDK��GDODP�NHDGDDQ�MDUDN�MDXK��

�� /DQGDVDQ 7HRUL
���� ,QWHUQHW�RI�7KLQJV��,R7�

,QWHUQHW� RI� 7KLQJV�� DWDX� GLNHQDO� MXJD� GHQJDQ� VLQJNDWDQ� ,R7�� PHUXSDNDQ� VHEXDK� NRQVHS� \DQJ�
EHUWXMXDQ�XQWXN�PHPSHUOXDV�PDQIDDW�GDUL�NRQHNWLYLWDV�LQWHUQHW�\DQJ�WHUVDPEXQJ�VHFDUD�WHUXV�PHQHUXV�
GDQ�PHPLOLNL� NHPDPSXDQ� VHSHUWL� EHUEDJL GDWD�� VHUWD�PDPSX�PHQMDGL� UHPRWH� NRQWURO� SDGD� EHUEDJDL
EHQGD�GL�GXQLD�Q\DWD��&DUD�.HUMD�,R7�\DLWX�GHQJDQ�PHPDQIDDWNDQ�VHEXDK�DUJXPHQWDVL�SHPURJUDPDQ�
GLPDQD� WLDS�WLDS� SHULQWDK� DUJXPHQQ\D� LWX�PHQJKDVLONDQ� VHEXDK� LQWHUDNVL� DQWDUD� VHVDPD�PHVLQ� \DQJ�
WHUKXEXQJ� VHFDUD� RWRPDWLV� WDQSD� FDPSXU� WDQJDQ� PDQXVLD�� ,R7� PHPLOLNL� MDQJNDXDQ� MDUDN� \DQJ� OXDV�
NDUHQD�LQWHUDNVL�DQWDU�PHVLQ�GLKXEXQJNDQ�GHQJDQ�LQWHUQHW��6HPHQWDUD�PDQXVLD�KDQ\D�EHUWXJDV�VHEDJDL�
SHQJDWXU�GDQ�SHQJDZDV�EHNHUMDQ\D� DODW� WHUVHEXW��$GDSXQ� WDQWDQJDQ� WHUEHVDU GDODP�PHQJNRQILJXUDVL�
,R7� LDODK� PHQ\XVXQ� MDULQJDQ� NRPXQLNDVLQ\D�� GLPDQD� MDULQJDQ� WHUVHEXW� VDQJDWODK� NRPSOHNV�� GDQ�
PHPHUOXNDQ� VLVWHP� NHDPDQDQ� \DQJ� NHWDW�� 6HODLQ� LWX� ELD\D� \DQJ� PDKDO� VHULQJ� PHQMDGL� SHQ\HEDE�
NHJDJDODQ�\DQJ�EHUXMXQJ�SDGD�JDJDOQ\D�SURGXNVL�
���� $UGXLQR8QR�

$UGXLQR� 8QR� DGDODK� SDSDQ� PLNURNRQWUROHU� \DQJ� EHUEDVLV� $UGXLQR� GHQJDQ� PHQJJXQDNDQ� FKLS�
$WPHJD���3�� %RDUG� LQL� PHPLOLNL� ��� SLQ� GLJLWDO� � LQSXW�RXWSXW� �GLPDQD� �� SLQ� GLDQWDUDQ\D� GDSDW�
GLJXQDNDQ� VHEDJDL� RXWSXW� 3:0��� �� SLQ� DQDORJ� LQSXW�� GDQ� �� SLQ� 8$57� �VHULDO� SRUW� KDUGZDUH���
$UGXLQR8QR� GLOHQJNDSL� GHQJDQ� VHEXDK� RVFLOODWRU� ���0K]�� VHEXDK� SRUW�86%�� SRZHU� MDFN�'&�� ,&63�
KHDGHU�� GDQ� WRPERO� UHVHW�� %RDUG� LQL� VXGDK� VDQJDW� OHQJNDS�� VXGDK� PHPLOLNL� VHJDOD� VHVXDWX� \DQJ�
GLEXWXKNDQ� XQWXN� VHEXDK� PLNURNRQWUROHU�� 'HQJDQ� SHQJJXQDDQ� \DQJ� FXNXS� VHGHUKDQD�� SHQJJXQD�
WLQJJDO�PHQJKXEXQJNDQ�SRZHU�GDUL�86%�NH�3&�DWDX�PHODOXL�DGDSWRU�$&�'&�NH�MDFN�'&�

*DPEDU��� $UGXLQR8QR

���� 5DVEHUU\�3L
5DVSEHUU\�3L�DGDODK�VHEXDK�QDPD�VLQJOH�ERDUG�FRPSXWHU�EXDWDQ�5DVSEHUU\�3L�)RXQGDWLRQ�\DQJ�

GLJXQDNDQ� XQWXN� PHQJHGXNDVL� WHQWDQJ� FRPSXWHU� GDQ� PHPSHUPXGDK� DNVHV� GDODP� PHPSHODMDUL�
NRPSXWDVL��0HPLOLNL�HPSDW�SURVHVRU����*+]�GHQJDQ�UDP��*%��
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*DPEDU��� 5DVEHUU\�3L

���� (63�����
(63�����DGDODK�FKLS�\DQJ�\DQJ�GLUDQFDQJ�XQWXN�NHEXWXKDQ�NRQHNVL�MDULQJDQ \DQJ�OHQJNDS�GDQ�

PDQGLUL� GHQJDQ� VWDQGDUG� :L�)L�� 6HKLQJJD� (63����� PHPXQJNLQNDQ� GLJXQDNDQ� EDLN� VHEDJDL� KRVW�
DSOLNDVL� PDXSXQ� DWDX� XQWXN� PHQMDODQNDQ� VHPXD� IXQJVL� MDULQJDQ� :L�)L�� 0RGXO� :L�)L� LQL� GDSDW�
GLSHUJXQDNDQ�VHFDUD�VWDQGDORQH�PDXSXQ�GHQJDQ�PLNURNRQWUROHU WDPEDKDQ�XQWXN�NHQGDOLQ\D��(63�����
PHPLOLNL� NHPDPSXDQ� SHPURVHVDQ� GDQ� SHQ\LPSDQDQ� RQ�ERDUG� \DQJ� PHPXQJNLQNDQ� XQWXN�
GLLQWHJUDVLNDQ�GHQJDQ�VHQVRU�GDQ�SHUDQJNDW�NKXVXV�DSOLNDVL�ODLQ�PHODOXL�*3,2V�SLQ�\DQJ�WHUVHGLD�
���� 6RLO�0RLVWXUH�6HQVRU

6RLO� PRLVWXUH� VHQVRU� LQL� GDSDW� PHQJHWDKXL� EHVDUQ\D� NHOHPEDEDQ� GLGDODP� WDQDK�� 6DQJDW� FRFRN�
GLJXQDNDQ� XQWXN� SURWRW\SLQJ� SURMHFW� PRQLWRULQJ� NHEXQ�� SHQJRQWURODQ� SHQJDLUDQ�LULJDVL�� DWDXSXQ�
SURMHFW� ,R7� �,QWHUQHW� RI�7KLQJV�� DJULFXOWXUH�� 3ULQVLS� NHUMD� VHQVRU� LQL� \DLWX� GHQJDQ�PHQJDOLUNDQ DUXV�
SDGD� GXD� SUREH� PDND� UHVLVWDQVL� \DQJ� WHUEDFD� EHUEDQGLQJ� OXUXV� GHQJDQ� MXPODK� NHOHPEDEDQ� \DQJ�
WHUGHWHNVL��0DNLQ�EDQ\DN�FDLUDQ�PDND�OHELK�PXGDK�PHQJDOLUNDQ�OLVWULN�GHQJDQ�NDWD�ODLQ�UHVLVWDQVLQ\D�
NHFLO��6HEDOLNQ\D�MLND�UHVLVWDQVLQ\D�EHVDU�PDND�OLVWULN�\DQJ�PHQJDOLU�DNDQ�NHFLO�\DQJ�NLWD�DVXPVLNDQ�
WDQDK�WHUVHEXW�PDNLQ�NHULQJ�

*DPEDU��� 6RLO�PRLVWXUH�VHQVRU

���� 3HUDQFDQJDQ�$ODW�GDQ�3HPRJUDPDQ
����� *DPEDUDQ�8PXP

6HFDUD�JDULV�EHVDU�VLVWHP�PRQLWRULQJ�NHDGDDQ�VDZDK�PHQJJXQDNDQ�0LNURNRQWUROHU�$UGXLQR8QR�
GDQ�5DVEHUU\�3L�WHULQWHJUDVL�LQWHUQHW�RI�WKLQJV�GHQJDQ�PHGLD�NRPXQLNDVL�6PDUWSKRQH��GLEDJL PHQMDGL�
GXD�EDJLDQ� \DLWX SHUDQFDQJDQ�SHUDQJNDW�NHUDV��KDUGZDUH��GDQ�SHUDQFDQJDQ�SHPURJUDPDQ��FRGLQJ��
����� 3HUDQFDQJDQ�3HUDQJNDW�.HUDV��+DUGZDUH�

'DODP� SHUDQFDQJDQ� KDUGZDUH� LQL�� MHQLV� PLNURNRQWUROHU� \DQJ� GLJXQDNDQ� SDGD� VLVWHP� DGDODK�
0LNURNRQWUROHU� $UGXLQR8QR� GDQ� 5DVEHUU\�3L�� 3HUDQFDQJDQ� KDUGZDUH� WHUGLUL� GDUL� SHUDQFDQJDQ� FDWX�
GD\D�� SHUDQFDQJDQ� PRGXO� :L�)L� (63������ SHUDQFDQJDQ� 'ULYHU� %X]]HU�� NDPHUD�� GDQ� SHUDQFDQJDQ�
UDQJNDLDQ�6RLO�0RLVWXUH�6HQVRU�\DQJ�EHUIXQJVL�XQWXN�PHQJXNXU�NHOHPEDSDQ�WDQDK��
����� 5DQJDNDLDQ�,QGLNDWRU�

3HULQJDWDQ UDQJDNDLDQ�LQGLNDWRU�PHQJJXQDNDQ�NRPSRQHQ�XWDPD�EHUXSD�%X]]HU��%X]]HU�EHUIXQJVL�
XQWXN�LQGLNDWRU�SHULQJDWDQ�EHUXSD�VXDUD��
����� 3HUDQFDQJDQ�,QWHUNRQHNVL

,QWHUNRQHNVL \DQJ� GLJXQDNDQ� DGDODK�PRGXO�:L�)L� WLSH� (63� ������0RGXO� LQL� EHUIXQJVL� VHEDJDL�
SHUDQJNDW�WDPEDKDQ PLNURNRQWUROHU�DJDU�WHUKXEXQJ�GHQJDQ�:L�)L�GDQ�PHPEXDW�NRQHNVL�7&3�,3�\DQJ�
GDSDW�WHUKXEXQJ�GHQJDQ�MDULQJDQ�LQWHUQHW�
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����� 3HUDQFDQJDQ�3HPURJUDPDQ��&RGLQJ�
3HUDQFDQJDQ SHPURJUDPDQ��FRGLQJ��GLEXDW�DJDU�PLNURNRQWUROHU�GDSDW�EHNHUMD�VHVXDL�SULQVLS�NHUMD�

\DQJ�GL� LQJLQNDQ��3HPURJUDPDQ�GLODNXNDQ�PHQJJXQDNDQ�VRIWZDUH ,'(�$UGXLQR��0HQXUXW�*KLWR�GDQ�
1XUGLDQD� � � ������� ODQJNDK�ODQJNDK�GDODP�PHQJXSORDG�NRGH�SURJUDP�PHODOXL� ,'(�$UGXLQR�GLPXODL�
GHQJDQ�PHQJHGLW��SURJUDP�GDODP�EDKDV�&��.HPXGLDQ�PHQXMX�FRPSOLHU�\DLWX�PHQJXEDK�NRGH�SURJUDP�
�EDKDVD�&��PHQMDGL� NRGH� ELQHU�� GDQ� ODQJNDK� WHUDNKLU� DGDODK� XSORDGHU� \DLWX�PHQJXSORDG� NRGH� ELQHU�
GDUL�NRPSXWHU�NH�GDODP�PHPRUL�GL�GDODP�SDSDQ�$UGXLQR�>�@�

�� $QDOLVLV�GDQ�3HUDQFDQJDQ�
���� $QDOLVLV�6LVWHP�

$QDOLVLV�VLVWHP�GLODNXNDQ�GL�ODERUDWRULXP�(OHNWURQLND�)DNXOWDV�7HNQLN�8QLYHUVLWDV�6HEHODV�0DUHW�
GHQJDQ�PHQJDFX�SDGD�EHUEDJDL� VXPEHU�XQWXN�PHPSHODMDUL� VLVWHP�\DQJ�VXGDK�DGD�� VHKLQJJD�SHQXOLV�
GDSDW�PHUDQFDQJ� SHPEXDWDQ� VLVWHP� \DQJ� EDUX��$GDSXQ� WXMXDQ� GDUL� DQDOLVLV� VLVWHP� LQL� DGDODK� XQWXN
PHPSHUROHK�JDPEDUDQ�WHQWDQJ�DODW�GDQ�DSOLNDVL�\DQJ�DNDQ�GL�UDQFDQJ��3HPEXDWDQ�6PDUW�)LHOG�6\VWHP
EHUEDVLV�,R7�EHUWXMXDQ�XQWXN�PHPEDQWX�SHPLOLN�VDZDK�PHPRQLWRULQJ�NHDGDDQ�VDZDKQ\D� .HJLDWDQ�LQL�
GLODNXNDQ� GHQJDQ� PHQJDQDOLVD� NHEXWXKDQ� SHQJJXQD� VHSHUWL� PHQJKHPDW� ZDNWX�� WHQDJD� GDQ� ELD\D�
GDODP�PHPDQWDX�VDZDK��
����0HWRGH�3HQHOLWLDQ�

7DKDS� LQL� PHQMHODVNDQ� WHQWDQJ� PHWRGRORJL� SHQJHPEDQJDQ� \DQJ� DNDQ� GLJXQDNDQ� GDODP� 6PDUW�
)LHOG� 6\VWHP GHQJDQ� PHQJJXQDNDQ� PHWRGH� 5DWLRQDO� 8QLILHG� 3URFFHVV� �583�� XQWXN� PHQJDQDOLVLV�
VLWHP�\DQJ DNDQ�GL�UDQFDQJ�GHQJDQ�HPSDW�WDKDSDQ�DQDOLVLV�\DLWX�LGHQWLILNDVL��PHPDKDPL��PHQJDQDOLVD�
GDQ�PHODSRUNDQ��
����6LVWHP�<DQJ�6HGDQJ�%HUMDODQ�

6LVWHP�\DQJ�VHGDQJ�EHUMDODQ�VDDW�LQL�SDUD�SHPLOLN�VDZDK�PHODNXNDQ�PRQLWRULQJ�ODKDQQ\D�VHFDUD�
PDQXDO�\DLWX�GHQJDQ�PHQJHFHN ODQJVX�QJ�NRQGLVL�VDZDK�VHKLQJJD�WLGDN�WHUGDSDW�HILVLHQVL�ZDNWX��
����6LVWHP�8VXODQ�

6LVWHP�\DQJ�DNDQ�GLXVXONDQ�SHQXOLV�\DLWX�GHQJDQ�PHPEXDW�DODW�6PDUW�)LHOG�6\VWHP�EHUEDVLV�,R7�
GHQJDQ� PHQJJXQNDQ� 0LNURNRQWUROHU� DUGXLQR8QR� GDQ� 5DVEHUU\�3L� WHULQWHJUDVL� LQWHUQHW� RI� WKLQJV�
GHQJDQ�PHGLD�NRPXQLNDVL�6PDUWSKRQH��3DGD�VLVWHP�\DQJ�SHQXOLV�XVXONDQ�\DLWX�VHEDJDL�EHULNXW���
���/DQJNDK�DZDO�\DQJ�GLODNXNDQ�\DLWX�SHQJDNWLIDQ�DODW�\DQJ�VXGDK�GLWHPSDWNDQ GL�ORNDVL�\DQJ�DNDQ�GL�

SDQWDX��
���6HODQMXWQ\D�SHPDQWDXDQ�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�VHEXDK�DSOLNDVL�SDGD�VPDUWSKRQH�NDUHQD�

DODW� GLORNDVL� WHODK� WHUKXEXQJ� SDGD� DSOLNDVL� WHUVHEXW�� %HUEDJDL� MHQLV� IDVLOLWDV� \DQJ� GLVHGLDNDQ�
GSURJUDP�PHQJJXQDNDQ�PLNURNRQWUROHU�$UGXLQR8QR�GDQ�5DVEHUU\�3L�

���� 3HUDQFDQJDQ�$UVLWHNWXU�
3HUDQFDQJDQ�V\VWHP�HOHNWURQLN�GLVXVXQ�GDODP�GLDJUDP�EORN�VLVWHP�$UGXLQR��$ODW�XWDPD�\DLWX�

$UGXLQR8QR� GDQ� 5DVSEHUU\�3L� VHEDJDL� SHQJRQWURO� VHOXUXK� SHULQWDK� \DQJ� GLKXEXQJNDQ� GHQJDQ�
(63�����GDQ�VHQVRU��NHPXGLDQ�GLKXEXQJNDQ�GHQJDQ�DSOLNDVL�VPDUWSKRQH PHODXL�LQWHUQHW��VHWHODK�LWX�
GLODNXNDQ� SHQJXMLDQ� NHEHUKDVLODQQ\D� GLWDQGDL� GHQJDQ� DODW� VXGDK� WHUKXEXQJ� GHQJDQ� DSOLNDVL� GDQ�
EHUKDVLO�PHPRQLWRU�LQSXWDQ�VHQVRU��.HPXGLDQ�SHQJXMLDQ�NHGXD�GLODNXNDQ�SDGD�SHUDODWDQ�RXWSXW�\DQJ�
WHODK� WHUKXEXQJ� GHQJDQ� UHOD\� GDQ� PLNURNRQWUROHU�� DSDELOD� DSOLNDVL� ELVD� PHQJLULPNDQ� SHULQWDK� GDQ�
GLUHVSRQ� ROHK� SHUDQJNDW�� PDND� DODW� VXGDK� EHUMDODQ� GHQJDQ� EDLN�� 6NHPD� DODW� GL� JDPEDUNDQ� VHEDJDL�
EHULNXW��



���

*DPEDU����6NHPD�DODW�

���� ,PSOHPHQWDVL�3HUDQJNDW�/XQDN�
,PSOHPHQWDVL�$QWDUPXND�PHUXSDNDQ�SHQHUDSDQ�PHQJHQDL�WDPSLODQ�DSOLNDVL�GDQ�NHJXQDDQ�IXQJVL�

GDUL� VHWLDS� EXWWRQ� \DQJ� DGD�� 8QWXN� PHPSHUMHODV� EHQWXN� GDUL� LPSOHPHQWDVL� DQWDUPXND�� EHULNXW�
SHQHUDSDQ�GDQ�IXQJVL�GDUL�VHWLDS�WDPSLODQ�\DQJ�WHODK GLEXDW��
%HUGDVDUNDQ�JDPEDU�GLVDPSLQJ�PHUXSDNDQ�WDPSLODQ�PHQX�SDGD�WDPSLODQ�DZDO�DSOLNDVL�VPDUW�JDUGHQ�
V\VWHP��GLPDQD�PHQX� WHUVHEXW�KDQ\D� WHUGDSDW�EXWWRQ�EXWWRQ�\DQJ�GL�GLUDQFDQJ�VHFDUD�VHGHUKDQD�VDMD�
XQWXN�PHPXGDKNDQ�XVHU��GLDQWDUDQ\D�DGD�EXWWRQ�EOXHWRRWK�WHUKXEXQJ�GDQ�EHOXP�WHUKXEXQJ��DGD�EXWWRQ�
RQ� GDQ� RII�� DGD� EXWWRQ� NRQWURO� VXDUD�� GDQ� DGD� EXWWRQ� H[LW� XQWXN� NHOXDU�� GDQ� \DQJ� WHUDNKLU� DGD�
PRQLWRULQJ��'LGDODP�DSOLNDVL�NLWD�GDSDW�PHQJHWDKXL� LQIRUPDVL� VHSHUWL�� ORNDVL�SHPDVDQJDQ�DODW�� VXKX�
XGDUD��NHOHPEDSDQ WDQDK��GDQ�JDPEDU�VDZDK�VHFDUD�UHDOWLPH

*DPEDU��� 7DPSLODQ�:(%

���� ,PSOHPHQWDVL�6PDUW�)LHOG�V\VWHP�
6HWHODK�PHODOXL�SURVHV�SHUDQFDQJDQ�KDUGZDUH�GDQ�VRIWZDUH��SHQXOLV�EHUKDVLO�PHQ\XVXQ�NRPSRQHQ��

DODW� VPDUW� )LHOG� V\VWHP� EHUEDVLV� ,R7��%HUEDJDL� ILWXU� \DQJ� GLPXDW� GDODP� DODW� LQL� GLDQWDUDQ\D� DGDODK�
3KRWRYROWDLF��3DQHO�6XU\D��\DQJ�GLJXQDNDQ�XQWXN�PHQJKDVLONDQ�OLVWULN�GDUL�PDWDKDUL�VHEDJDL�VXPEHU�
HQHUJL�DODW��3RUW�$&�DGDODK�ILWXU�WDPEDKDQ�XQWXN�PHQJXUDQJL�ELD\D�NDUHQD�GHQJDQ�ILWXU�LQL�DODW�GDSDW�
EHNHUMD� GHQJDQ� VXPEHU� OLVWULN� GDUL� 3/1� VHKLQJJD� WLGDN� SHUOX�PHQJJXQDNDQ� 39�� VRODU� FKDUJHU�� GDQ�
EDWWHU\� .DPHUD� GDQ� $QWHQD�� NDPHUD GLJXQDNDQ� XQWXN� PHQDQJNDS� JDPEDU� NRQGLVL� VDZDK� VHFDUD�



���

UHDOWLPH VHUWD DQWHQD��GLJXQDNDQ�XQWXN�PHPSHUNXDW�NHPDPSXDQ�DODW�GDODP�PHQDQJNDS�VLQ\DO�NDUHQD�
QDQWLQ\D�VHPXD�GDWD�DNDQ�WHUKXEXQJ�NH�VHUYHU�GDQ�GLWDPSLONDQ�GL�ZHE��7HUDNKLU 6RLO�0RLVWXUH�6HQVRU�
GLJXQDNDQ�XQWXN�PHPDQWDX�NHOHPEDSDQ�WDQDK�\DQJ�VHNDOLJXV�GLJXQDNDQ�XQWXN�PHQJHWDKXL�NHEXWXKDQ�
DOLUDQ�DLU��*DPEDU�ILWXU�WHUVHGLD�GLEDZDK�LQL���

*DPEDU���
3DQHO�VXU\D

*DPEDU���
3RUW�$&

*DPEDU���
.DPHUD�GDQ�DQWHQD

*DPEDU���
6RLO�PRLVWXUH�VHQVRU

���� 3HQJXMLDQ�6LVWHP�
6HWHODK� PHODNXNDQ� SHUDQFDQJDQ� GDQ� SHPDVDQJDQ� NRPSRQHQ�� VHODQMXWQ\D� DGDODK� PHODNXNDQ�

VHUDQJNDLDQ� SHQJXMLDQ� VLVWHP�� SHQJXMLDQ� VLVWHP� LQL� PHOLSXWL� SHQJXMLDQ� KDUGZDUH� GDQ� SHQJXMLDQ�
VRIWZDUH�� +DUGZDUH� GDQ� VRIWZDUH� GLKXEXQJNDQ�� SHQJXMLDQ� GLNDWDNDQ� EHUKDVLO� NDUHQD� KDUGZDUH� GDQ�
VRIWZDUH�GDSDW�PHODNXNDQ�IXQJVLQ\D�VHVXDL�\DQJ�GLKDUDSNDQ��7HWDSL�SHQJXMLDQ�EDUX�GDSDW�GLODNXNDQ�GL�
ODERUDWRULXP�GLNDUHQDNDQ�NRQGLVL�SDQGHPL�\DQJ�VHGDQJ�WHUMDGL�PHPEDWDVL�EHUEDJDL�NHJLDWDQ�ODSDQJDQ�

�� 3HQXWXS
����.HVLPSXODQ

%HUGDVDUNDQ� SURJUDP� \DQJ� WHODK� GLODNVDQDNDQ��PDND� GDSDW� GLWDULN� NHVLPSXODQ� EDKZD� DODW� 6PDUW�
)LHOG� 6\VWHP� GDSDW� PHPDQWDX� NHDGDDQ� VDZDK� GDQ� PHQJRQWURO� VDZDK� VHFDUD� MDUDN� MDXK� GHQJDQ�
PHQHUDSNDQ�NRQVHS ,QWHUQHW�RI��7KLQJV��6HWHODK�PHODOXL�SHQJXMLDQ�VLQNURQLVDVL�KDUGZDUH�GDQ�VRIWZDUH���
'HQJDQ� DGDQ\D� VLVWHP� LQL� GLKDUDSNDQ� GDSDW�PHPLQLPDOLVDVL� SHQJJXQDDQ�ZDNWX�� WHQDJD�� GDQ� HQHUJL�
GHQJDQ� WLGDN� PHQLQJJDONDQ� FDUD� EHUWDQL� NRQYHQVLRQDO�� .HNXUDQJDQQ\D� \DLWX� EHOXP� GLODNXNDQ�
SHQJXMLDQ�VNDOD�ODSDQJDQ�
����6DUDQ
���6LPXODVL�GHVDLQ�DODW�SHUOX�GLNHPEDQJNDQ�GHQJDQ�PHQJJXQDNDQ�DSOLNDVL�6ROLGZRUNV�
���3HQJHPEDQJDQ� DODW� OHELK� ODQMXW�PHODXL� XML� ODSDQJDQ� VHKLQJJD� DODW� GDSDW� GLLSOHPHQWDVLNDQ� VHFDUD�

ODQJVXQJ�NHSDGD�PDV\DUDNDW

�� 5HIHUHQVL
>�@�+XVGL��������0RQLWRULQJ�.HOHPEDEDQ�7DQDK�3HUWDQLD�0HQJJXQDNDQ�6RLO�0RLVWXUH�6HQVRU�)F����

'DQ�$UGXLQR�8QR��*RURQWDOR��8QLYHUVLWDV�,FKVDQ�*RURQWDOR
>�@�3DQJJDEHDQ��$��������$JULELVQLV�7DQDPDQ�3HUNHEXQDQ�7HQWDQJ���3HUWDQLDQ�7HUSDGX��3HNDQEDUX��

8QLYHUVLWDV�/DQFDQJ�.XQLQJ�3HNDQEDUX
>�@� $QRQLP�� .HPHQWHULDQ� 3HUDQLDQ� 5XSXEOLN� ,QGRQHVLD�� 85/�� � SHUWDQLDQ�JR�LG�KRPH�

�"VKRZ SDJH	DFW YLHZ	LG ����'LDNVHV�SDGD�WDQJJDO����6HSWHPEHU������
>�@�8OODK�� )���+DELE��0��$��� )DUKDQ��0���.KDOLG�� 6���'XUUDQL��0��<���	� -DEEDU�� 6�� ������ 6HPDQWLF�

LQWHURSHUDELOLW\�IRU�ELJ�GDWD�LQ�KHWHURJHQHRXV�,R7�LQIUDVWUXFWXUH�IRU�KHDOWKFDUH� 6XVWDLQDEOH�FLWLHV�
DQG�VRFLHW\� ����������

>�@�*KLWR��5��.���	�1XUGLDQD��1���������5DQFDQJ�%DQJXQ�6PDUW�*DUGHQ�6\VWHP�0HQJJXQDNDQ�6HQVRU�
6RLO�0RLVWXUH� 'DQ� $UGXLQR� %HUEDVLV� $QGURLG� �6WXGL� .DVXV�� 'L� *HUDL� %LELW� 1DUQHD� &LNLMLQJ���
3URVLGLQJ�,QGXVWULDO�5HVHDUFK�:RUNVKRS�DQG�1DWLRQDO�6HPLQDU��������������


