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'HQJDQ� LQL� VD\D� PHQ\DWDNDQ� EDKZD� ODSRUDQ� VNULSVL� LQL� EHQDU� ± EHQDU�

PHUXSDNDQ�KDVLO�NDU\D�VD\D�VHQGLUL�GDQ�EXNDQ�PHUXSDNDQ�KDVLO�NDU\D�RUDQJ�

ODLQ�� EDLN� VHEDJLDQ� PDXSXQ� VHOXUXKQ\D�� NHFXDOL� GLQ\DWDNDQ� GDODP� WHNV��

VHDQGDLQ\D� GLNHWDKXL� EDKZD� ODSRUDQ� VNULSVL� LQL� WHUQ\DWD� PHUXSDNDQ� KDVLO�

NDU\D� RUDQJ� ODLQ�� PDND� VD\D� VDGDU� GDQ� PHQHULPD� NRQVHQNXHQVL� EDKZD�

ODSRUDQ� VNULSVL� LQL� WLGDN� GDSDW� VD\D� JXQDNDQ� VHEDJDL� V\DUDW� XQWXN�

PHPSHUROHK�JHODU�VDUMDQD�WHNQLN�
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1DVNDK� VNULSVL� EHUMXGXO� 6LVWHP 0RQLWRULQJ 3HQHUDQJDQ� -DODQ� 8PXP�

%HUEDVLV� ,27�,QWHUQHW� 2I� 7KLQJV� \DQJ� GLWXOLV� ROHK� 5REE\� -�� $UXQJ�

/DE\ �� ���������� WHODK� GLVHWXMXL� GDQ� GLWHULPD� XQWXN� GLDMXNDQ� NH� 7LP�

SHQJXML

3HPELPELQJ�,� �� $QGUHZ�-RHZRQR��67���07���,30�
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'HPL� SHUNHPEDQJDQ� LOPX� SHQJHWDKXDQ�� VD\D� VHEDJDL� PDKDVLVZD�

8QLYHUVLWDV�.DWROLN�:LG\D�0DQGDOD�6XUDED\D��

1DPD� ��5REE\�-��$UXQJ�/DE\

153 ������������

0HQ\HWXMXL�6NULSVL�.DU\D�,OPLDK�VD\D��GHQJDQ�-XGXO���³6LVWHP�3HQHUDQJDQ�

-DODQ� 8PXP�%HUEDVLV� ,27�,QWHUQHW� 2I� 7KLQJV�´� XQWXN� GLSXEOLNDVLNDQ��

GLWDPSLONDQ� GL� ,QWHUQHW� DWDX� PHGLD� ODLQ� �'LJLWDO� /LEUDU\ 3HUSXVWDNDDQ�

8QLYHUVLWDV�.DWROLN�:LG\D�0DQGDOD�6XUDED\D��XQWXN�NHSHQWLQJDQ�DNDGHPLN�

VHEDWDV�VHVXDL�GHQJDQ�8QGDQJ�8QGDQJ�+DN�&LSWD�

'HPLNLDQ� SHUQ\DWDDQ� SHUVHWXMXDQ� SXEOLNDVL� NDU\D� LOPLDK� LQL� VD\D� EXDW�

GHQJDQ�VHEHQDUQ\D�
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3XML� GDQ� V\XNXU� NHSDGD� 7XKDQ� <DQJ� 0DKD� (VD� DWDV� EHUNDW� GDQ�

NDUXQLD�1\D�VHKLQJJD�VNULSVL�³6LVWHP�3HQHUDQJDQ�-DODQ�8PXP�%HUEDVLV�

,27�,QWHUQHW�2J�7KLQJV�´ GDSDW�WHUVHOHVDLNDQ��%XNX�VNULSVL�LQL�GLWXOLV�JXQD�

PHPHQXKL� VDODK� VDWX� V\DUDW� XQWXN� PHPSHUROHK� JHODU� 6DUMDQD� 7HNQLN� GL�

-XUXVDQ�7HNQLN�(OHNWUR�8QLND�:LG\D�0DQGDOD�6XUDED\D��

3DGD�NHVHPSDWDQ�LQL�SHQXOLV�LQJLQ�PHQJXFDSNDQ�WHULPD�NDVLK�\DQJ�

SHUWDPD� NHSDGD� RUDQJ� WXD� SHQXOLV� \DQJ� VXGDK�PHPEHURNDQ� VHPDQJDW� GDQ�

MXJD�PHQGRDNDQ�SHQXOLV�KLQJJD�SHQJHUMDDQ�VNULSVL�LQL�EROHK�VHOHVDL�

<HQJ� NHGXD�� SHQXOLV� PHQJXFDSNDQ� WHULPD� NDVLK� NHSDGD� VHPXD�

SLKDN� DWDV� VHJDOD� VDUDQ�� ELPELQJDQ�� GDQ� GRURQJDQ� VHPDQJDW� KLQJJD�

WHUVHOHVDLNDQ\D VNULSVL�LQL��NHSDGD�

�� $QGUHZ� -RHZRQR� 67��� 07��� ,30�� VHODNX� SHPELPELQJ� ,�� \DQJ�

VHQDQWLDVD� PHPEDQWX� GDODP� PHPEHULNDQ� DUDKDQ� VHODPD� SURVHV�

SHQJHUMDDQ�$ODW�GDQ�MXJD�SHQXOLVDQ�EXNX��

�� ,U��'UV��3HWHU�5KDWRGLUMR�$���0�.RP���VHODNX�SHPELPELQJ�,,�\DQJ�

PHQDVHKDWL�GDODP�SHPLNLUDQ�GDQ�SHQXOLVDQ�EXNX�

�� ,U�� <XOLDWL� 6�6L�� 07��� ,30� VHODNX� GRVHQ� SHQGDPSLQJ� DNDGHPLN�

\DQJ�PHPEHQDWX�GDODP�ELGDQJ�DNDGHPLN�VHODPD�EHUNXOLDK�

�� 5HNDQ�UHNDQ� VHSHUMXDQJDQ�� -XUXVDQ� 7HNQLN� (OHNWUR� 8QLYHUVLWDV�

.DWROLN�:LG\D�0DQGDOD 6XUDED\D� DQJNDWDQ������\DQJ�VHQDQWLDVD�

PHPEHULNDQ�GRURQJDQ�VHPDQJDW�

�� 7HPDQ�WHPDQ� /DERUDWRULXP�0HNDQLN� GDQ� 5RERWLN� �+DVDQ�� 1LFR��

%LODO��'HZL��$OYLDQ��<HUU\��\DQJ�WHODK�PHPEHULNDQ�VHPDQJDW�GDQ�
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GLKDUDS PDVXNNDQ�LGH��NULWLN�GDQ�VDUDQ�\DQJ�VLIDWQ\D�PHPEDQJXQ��6HPRJD�
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$EVWUDN

3HQHUDQJDQ� MDODQ� XPXP� �3-8�� PHUXSDNDQ� KDO� SHQWLQJ� VHEDJDL�
IDVLOLWDV� XPXP�� \DQJ� KDUXV� GLSHUKDWLNDQ� DJDU� VLVWHP� WHWDS� WHUDZDW� GDQ�
RSWLPDO��3DGD�NRQGLVL�WHUWHQWX��NHDGDDQ�ODPSX�3-8�WLGDN�GLNHWDKXL�GHQJDQ�
SDVWL�NLQHUMDQ\D��NDUHQD� WHUOHWDN�SDGD� ORNDVL� WHUWHQWX� \DQJ� WLGDN� WHUMDQJNDX�
ODQJVXQJ�� 'LVLVL� ODLQ� MXJD� SHUOX� GLNHWDKXL� DSDNDK� ODPSX� SHQHUDQJDQ�
NRQGLVLQ\D� EDLN�� 6ROXVL� PHQJDWDVL� SHUPDVDODKDQ� WHUVHEXW� DGDODK�
SHQJJXQDDQ�,QWHUQHW�RI�7KLQJVXQWXN�PRQLWRULQJ�NRQGLVL�SHUDODWDQ�3-8�\DQJ�
WHULQWHJUDVL�MDULQJDQ�LQWHUQHW�

$ODW�LQL�PHQJJXQDNDQ�EDWHUDL����9GF�VHEDJDL�VXPEHU�XWDPD�XQWXN�
PHQMDODQNDQ�NHVHOXUXKDQ�VLVWHP�� �3DQHO�VXU\D�DNDQ�PHQMDGL� LQSXWDQ�XQWXN�
SURVHV�FKDUJLQJ SDGD�EDWHUDL�GDQ�MXJD�SURVHV�SHQHUDQJDQ�ROHK�ODPSX�3-8��
$ODW� LQL�PHQJJXQDNDQ�PLNURNRQWUROHU�:HPRV�'��0LQL� XQWXN�PHQJRQWURO�
VLVWHP� GDQ� SHQJKXEXQJ� NH� ZHE� VHUYHU�� 6HQVRU� DUXV� $&6� ���� GDQ� VHQVRU�
WHJDQJDQ� VHEDJDL� LQSXWDQ� XQWXN� PHPRQLWRULQJ� NHDGDDQ� VLVWHP� 3-8� VDDW�
SURVHV�FKDUJLQJ GDQ�SHQ\XSODLDQ�NH�ODPSX�3-8��

$ODW�LQL�SDGD�QDQWLQ\D�DNDQ�PHPRQLWRULQJ�VLVWHP�3-8�PHODOXL�GDWD�
DUXV�GDQ�WHJDQJDQ�SDGD�SDQHO�VXU\D��EDWHUDL�GDQ�ODPSX�3-8�\DQJ�GLNLULPNDQ�
NH� FORXG� ILUHEDVH� XQWXN� GDSDW� GLPRQLWRU� PHODOXL� DSOLNDVL� VPDUWSKRQH�
DQGURLG� VHFDUD� UHDOWLPH \DLWX� VHWLDS� ��� PHQLW� XQWXN� SHPEDKDUXDQ� GDWD��
7HJDQJDQ�GDQ�DUXV�FKDUJLQJ SDGD�VLVWHP�3-8�PHQFDSDL�������9�GDQ������
$�� .RPVXPVL� DUXV� SDGD� ODPSX� 3-8� DNDQ� GLNRQWURO� EHUGDVDUNDQ� GHWHNVL�
SHUJHUDNDQ� PDQXVLD� ROHK� VHQVRU� 3,5� \DQJ� PHPLFX� VDNODU� GLPPHU� XQWXN�
PHQJDWXU�HQHUJL�\DQJ�GLNHOXDUNDQ��\DLWX�����$�NHWLND�SHUHJHUDNDQ�PDQXVLD�
WHUGHWHNVL� GDQ� ���� $� NHWLND� WLGDN� DGDQ\D� GHWHNVL� SHUJHUDNDQ� PDQXVLD��
6LVWHP�3-8�GDSDW�EHNHUMD�VHODPD���� MDP�KLQJJD�NHDGDDQ�RII��2OHK�NDUHQD�
LWX�� NRQGLVL� VLVWHP� 3-8� GDSDW� GLNDWDKXL� NLQHUMDQ\D� PHODOXL� SDUDPHWHU�
SDUDPHWHU� \DQJ� GLPRQLWRULQJ� GDQ� PHPXGDKNDQ� XQWXN� SURVHV�
WURXEOHVKRRWLQJ SDGD�VLVWHP�3-8�

.DWD�NXQFL� �� ,QWHUQHW� 2I� 7KLQJV�� 3HQHUDQJDQ� -DODQ� 8PXP� �3-8���
0LNURNRQWUROHU�
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$EVWUDFW

3XEOLF�VWUHHW�OLJKWLQJ��3-8��LV�LPSRUWDQW�DV�D�SXEOLF�IDFLOLW\��ZKLFK�
PXVW�EH�FRQVLGHUHG�VR�WKDW�WKH�V\VWHP�UHPDLQV�ZHOO�PDLQWDLQHG�DQG�RSWLPDO��
,Q� FHUWDLQ� FRQGLWLRQV�� WKH� FRQGLWLRQ� RI� WKH� 3-8� OLJKWV� LV� QRW� NQRZQ� ZLWK�
FHUWDLQW\� LWV�SHUIRUPDQFH��EHFDXVH� LW� LV� ORFDWHG� LQ�FHUWDLQ� ORFDWLRQV� WKDW�DUH�
QRW�GLUHFWO\�DFFHVVLEOH��2Q�WKH�RWKHU�KDQG�LW�DOVR�QHHGV�WR�NQRZ�ZKHWKHU�WKH�
OLJKWLQJ� FRQGLWLRQV� DUH� JRRG�� 7KH� VROXWLRQ� WR� RYHUFRPH� WKHVH� SUREOHPV� LV�
WKH�XVH�RI�WKH�,QWHUQHW�RI�7KLQJV�WR�PRQLWRU�WKH�FRQGLWLRQ�RI�3-8�HTXLSPHQW�
WKDW�LV�LQWHJUDWHG�ZLWK�WKH�LQWHUQHW�QHWZRUN�

7KLV� WRRO� XVHV� D� ��� 9'&� EDWWHU\� DV� WKH� PDLQ� VRXUFH� WR� UXQ� WKH�
ZKROH� V\VWHP� 6RODU� SDQHOV� ZLOO� EH� LQSXW� IRU� WKH� FKDUJLQJ� SURFHVV� RQ� WKH�
EDWWHU\� DQG� DOVR� WKH� OLJKWLQJ� SURFHVV� E\� WKH� 3-8� OLJKWV�� 7KLV� WRRO� XVHV� D�
PLFURFRQWUROOHU�:HPRV�'��0LQL� WR� FRQWURO� WKH� V\VWHP� DQG� FRQQHFWLQJ� WR�
WKH� ZHE� VHUYHU�� $&6� ���� FXUUHQW� VHQVRU� DQG� YROWDJH� VHQVRU� DV� LQSXW� IRU�
PRQLWRULQJ�WKH�VWDWH�RI�WKH�3-8�V\VWHP�GXULQJ�WKH�SURFHVV�RI�FKDUJLQJ�DQG�
VXSSO\LQJ�WR�WKH�3-8�ODPS�

7KLV�WRRO�ZLOO� ODWHU�EH�PRQLWRULQJ�WKH�3-8�V\VWHP�WKURXJK�FXUUHQW�
DQG�YROWDJH�GDWD�RQ�VRODU�SDQHOV��EDWWHULHV�DQG�3-8�ODPSV�WKDW�DUH�VHQW�WR�WKH�
)LUHEDVH�FORXG�WR�EH�PRQLWRUHG�WKURXJK�WKH�$QGURLG�VPDUWSKRQH�DSSOLFDWLRQ�
LQ� UHDOWLPH� ZKLFK� LV� HYHU\� ��� PLQXWHV� IRU� GDWD� XSGDWLQJ�� 7KH� FKDUJLQJ�
YROWDJH� DQG� FXUUHQW� LQ� WKH� 3-8� V\VWHP� UHDFKHV� ������9� DQG� �����$�� 7KH�
FXUUHQW�FRQVXPSWLRQ�RI�WKH�3-8�ODPS�ZLOO�EH�FRQWUROOHG�EDVHG�RQ�GHWHFWLRQ�
RI�KXPDQ�PRYHPHQW�E\�WKH�3,5�VHQVRU�ZKLFK�WULJJHUV�D�GLPPHU�VZLWFK� WR�
UHJXODWH� WKH� HQHUJ\� UHOHDVHG�� ZKLFK� LV� ���� $� GXULQJ� KXPDQ� PRYHPHQW�
GHWHFWHG� DQG� ����$� ZKHQ� WKHUH� LV� QR� GHWHFWLRQ� RI� KXPDQ�PRYHPHQW�� 7KH�
3-8�V\VWHP�FDQ�ZRUN�IRU����KRXUV�XQWLO�LW�LV�RII��7KHUHIRUH��WKH�FRQGLWLRQ�RI�
WKH�3-8�V\VWHP�FDQ�EH�NQRZQ�IRU�LWV�SHUIRUPDQFH�WKURXJK�SDUDPHWHUV�WKDW�
DUH�PRQLWRUHG�DQG�PDNH�LW�HDV\�IRU�WKH�WURXEOHVKRRWLQJ�SURFHVV�RQ�WKH�3-8�
V\VWHP�

.H\ZRUGV�� ,QWHUQHW� RI� 7KLQJV�� 3XEOLF� 6WUHHW� /LJKWLQJ� �3-8���
0LFURFRQWUROOHU�
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