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�����5HYLHZ�+DVLO�+DVLO�3HQHOLWLDQ�7HUGDKXOX

$GDSXQ�KDVLO�KDVLO�SHQHOLWLDQ�WHUGDKXOX�DGDODK�VHEDJDL�EHULNXW�

3HQHOLWLDQ�SHUWDPD�GLODNXNDQ�ROHK�$WULDQL��/DOX�$GL�3HUPDGL��%DLT�+DQGD\DQL�

5LQXDVWXWL SDGD�WDKXQ������GDODP �-6(+��-XUQDO�6RVLDO�(NRQRPL�GDQ�+XPDQLRUD�

9RO���1RPRU���-XQL�������+DO���������3HQHOLWLDQ�GLODNXNDQ�GL�NRWD�0DWDUDP�-XQL�

����� WHUKGDS� LQGLYLGX� \DQJ� EHUPLQDW� WUDQVDNVL� PHQJJXQDNDQ� RYR�� 3HQHOLWLDQ�

EHUWXMXDQ�XQWXN�PHQJHWDKXL�SHQJDUXK�NHPXGKDQ�SHQJJXQDDQ�GDQ�PDQIDDW�WHUKDGDS�

PLQDW�PHQJJXQDNDQ�GRPSHW�GLJLWDO�292��3HQHOLWLDQ�EHUMHQLV�DVRVLDWLI�GDQ�PHWRGH�

SHJXPSXODQ� GDWD� PHQJJXQDNDQ� QRQSUREDELOLW\� VDPSOLQJ� XQWXN� PHQHQWXNDQ�

VDPSHO�VHEDQ\DN������VHUDWXV��UHVSRQGHQ��0HWRGH�SHQJXMLDQ�PHQJJXQDNDQ�DQDOLVLV�

UHJUHVL�OLQLHU�EHUJDQGD�GDQ�PHQJKDVLONDQ�KDVLO�SHQHOLWLDQ�EHUXSD�YDULDEHO�PDQIDDW�

GDQ� NHPXGDKDQ� SHQJJXQDDQ� EHUSHQJDUXK� SRVLWLI� GDQ� VLJQLILNDQ� WHUKGDS� PLQDW�

PHQJJXQDNDQ�292��6HODLQ� LWX�� IDNWRU� NHPXGDKDQ� WDPSLODQ� MXJD�PHPSHQJDUXKL�

PLQDW�SHQJJXQD�GDQ�NRQVXPHQ�PHUDVD�VHQDQJ�NHWLND�PHQJJXQDNDQ�GDQ�GLVDUDQNDQ�

XQWXN� JHQFDU� PHPEHULNDQ� SURPR� GDQ� GLVNRQ� XQWXN� PHQDULN� PLQDW� NRQVXPHQ�

PHQJJXQDNDQ�GRPSHW�GLJLWDO�292�

3HQHOLWLDQ�NHGXD�GLODNXNDQ�ROHK�-XQLWD�)DGKLOODK�6LJDU�SDGD�WDKXQ����� GDODP�

MXUQDO�(0%$��-XUQDO�5LVHW�(NRQRPL��0DQDMHPHQ��%LVQLV�GDQ�$NXQWDQVL� 9RO�����

1R�����+DO�����������3HQHOLWLDQ�LQL�GLODNXNDQ�GL�NRWD�0DQDGR��\DQJ�EHUWXMXDQ�XQWXN�

PHQJDQDOLVD�EDJDLPDQD�KXEXQJDQ�GDQ�SHQJDUXK�DQWDUD�SHUFHLYHG�HDVH�RI�XVH�GDQ�

SHUFHLYHG�XVHIXOQHVV�GDQ�SHUFHLYHG�HQMR\PHQW�WHUKDGDS LQWHQWLRQ WR�XVH NKXVXVQ\D�

SDGD� SHQJJXQD�XDQJ� HOHNWRUQLN� GL�0DQDGR��3HQHOLWLDQ� LQL�PHQJJXQDNDQ�PHWRGH�

NXHVLRQHU�\DQJ�GLEDJLNDQ�NHSDGD��� �HQDP�SXOXK� UHVSRQGHQ \DQJ�GLSLOLK�GHQJDQ�

PHWRGH� FRQYHQLHQFH� VDPSOLQJ XQWXN� SHQJXPSXODQ� GDWDQ\D� VHUWD� PHQJJXQDNDQ�

WHNQLN�DQDOLVLV�NXDQWLWDWLI�GDQ�PHQJJXQDNDQ�PHWRGH�UHJUHVL�OLQHDU�EHUJDQGD��+DVLO�

SHQHOLWLDQ� LQL� \DLWX� PHQJKDVLONDQ� EDKZD� YDULDEHO SHUFHLYHG� HDVH� RI� XVH GDQ�
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SHUFHLYHG� XVHIXOQHVV GDQ� SHUFHLYHG� HQMR\PHQW� PHPLOLNL� SHQJDUXK� SRVLWLI� GDQ

VLJQLILNDQ�WHUKDGDS LQWHQWLRQ WR�XVH��

3HQHOLWLDQ�NHWLJD�\DQJ�GLODNXNDQ�ROHK�$QGKLND�%D\X�3UDWDPD�GDQ�,�'HZD�*HGH�

'KDUPD�6XSXWUD SDGD�WDKXQ������GDODP�(�-XUQDO $NXQWDQVL�8QLYHUVLWDV�8GD\DQD��

9RO�����1R����0HL�������S ����± ���� 3HQHOLWLDQ�LQL�GLODNXNDQ�GL�)DNXOWDV�(NRQRPL�

GDQ�%LVQLV�8QLYHUVLWDV�8GD\DQD��\DQJ�EHUWXMXDQ�XQWXN�PHQJDWDKXL�DSDNDK�SHUVHSVL�

PDQIDDW�� SHUVHSVL� NHPXGDKDQ� SHQJJXQDQ� GDQ� WLQJNDW� NHSHUFD\DDQ� EHUSHQJDUXK�

WHUKDGDS� PLQDW� PHQJJXQDNDQ� XDQJ� HOHNWURQLN� SDGD� PDKDVLVZD� UHJXODU� VRUH�

DQJNDWDQ�������3HQHOLWLDQ� LQL�PHQJJXQDNDQ�PHWRGH�VXUYH\�GHQJDQ�PHPEDJLNDQ�

NXHVLRQHU�NHSDGD������VHUDWXV��UHVSRQGHQ�GHQJDQ�WHNQLN�QRQSUREDELOLW\�VDPSOLQJ

GHQJDQ�SHQGHNDWDQ� LQVLGHQWDO� VDPSOLQJ��+DVLO�GDUL�SHQHOLWLDQ� LQL�GLGDSDWL�EDKZD�

YDULDEHO SHUVHSVL� PDQIDDW�� SHUVHSVL� NHPXGDKDQ� SHQJJXQDDQ�� GDQ� WLQJNDW�

NHSHUFD\DDQ�PHPLOLNL�SHQJDUXK�SRVLWLI�GDQ�VLJQILNDQ�WHUKDGDS�PLQDW�PHQJJXQDNDQ�

XDQJ�HOHNWURQLN�

3HQHOLWLDQ�NHHPSDW�\DQJ�GLODNXNDQ�ROHK�6XOLVW\R�6HWL�8WDPL�GDQ�%HUOLDQLQJVLK�

.XVXPDZDWL SDGD -XOL� ���� GDODP� -XUQDO� %$/$1&(�� (FRQRPLF�� %XVLQHVV��

0DQDJHPHQW�DQG�$FFRXQWLQJ��9RO������1R�����-XOL�������KDO�������� 3HQHOLWLDQ�LQL�

EHUWXMXDQ� XQWXN� PHQJDQDOLVLV� SHQJDUXK� NHJXQDDQ�� NHPXGDKDQ� GDQ� NHDPDQDQ�

WHUKDGDS�PLQDW�PDKDVLVZD�VWLH�$'�PHQJJXQDNDQ�HPRQH\��3HQHOLWLDQ�LQL�GLODNXNDQ�

GL� -DNDUWD� GDQ� EHUMHQLV� GHVNULSWLI�NXDQWLWDWLI�� 6DPSHO� SHQHOLWLDQ� EHUMXPODK� ����

�VHUDWXV�� RUDQJ�PDKDVLVZD�67,(�$'��'DWD� GLSHUROHK� GDUL� SHQ\HEDUDQ� NXHVLRQHU�

PHQJJXQDNDQ�VNDOD�OLNHUW�GDQ�SHQJXMLDQ�PHQJJXQDNDQ�VRIWZDUH�6366��+DVLO�GDUL�

SHQHOLWLDQ� LQL� \DLWX� YDULDEHO� NHJXQDDQ� WLGDN� EHUSHQJDUXK� WHUKDGDS� PLQDW�

SHQJJXQDDQ�HPRQH\�GHQJDQ�QLODL�VLJ��������!�������6HGDQJNDQ�YDULDEHO�NHPXGDKDQ�

GDQ�NHDPDQDQ�EHUSHQJDUXK�WHUKDGDS�PLQDW�SHQJJXQDDQ�HPRQH\�GHQJDQ�QLODL�VLJ��

������!������GDQ�������!������

3HQHOLWLDQ� NHOLPD� \DQJ� GLODNXNDQ� ROHK� 'DPD\DQWL� 2FWDYLD� GDQ�0XKDPPDG�

'DPDU�+DIL]K SDGD�WDKXQ������GDODP -XUQDO�0DQDMHPHQ�,QGRQHVLD�9RO�����1R����

+DO������������3HQHOLWLDQ�LQL�XQWXN�PHQJHWDKXL�IDNWRU�IDNWRU�\DQJ�PHPSHQJDUXKL�

NRQVXPHQ�GDODP�PHQJJXQDNDQ�OD\DQDQ�(�SD\PHQW��)DNWRU�IDNWRU�WHUVHEXW�DGDODK��

0DQIDDW�� .HSHUFD\DDQ�� (ILNDVL� 'LUL�� .HPXGDKDQ� 3HQJJXQDDQ� GDQ� .HDPDQDQ��
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3HQJXPSXODQ� GDWD� PHQJXQDNDQ� NXHVLRQHU� RQOLQH� JRRJOH� IRUP� NHSDGD� VDPSHO�

VHEDQ\DN���� �HPSDW�UDWXV�VDWX��UHVSRQGHQ�\DQJ�PHUXSDNDQ SHQJJXQD�.DUWX�.UHGLW�

GDQ�.DUWX�'HELW�� 3HQHOLWLDQ� LQL�PHQJJXQDNDQ�PHWRGH� GHVNULSWLI� GHQJDQ�PHWRGH�

NXDQWLWDWLI�� �7HNQLN� DQDOLVLV� \DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ� LQL� DGDODK� DQDOLVLV�

UHJUHVL�OLQHDU�EHUJDQGD��3HQJRODKDQ�GDWD�\DQJ�GLGDSDW�ODOX�GLRODK�GHQJDQ�VRIWZDUH�

VWDWLVWLN�,%0�6366�9HUVL�����+DVLO�GDUL�SHQHOLWLDQ�LQL�EHUXSD�WDQJJDSDQ�UHVSRQGHQ�

WHUKDGDS� IDNWRU�IDNWRU� \DQJ� PHPSHQJDUXKL� NRQVXPHQ� H�SD\PHQW� GDSDW�

GLNDWHJRULNDQ�EDLN� WLDS�YDULDEHOQ\D�VHUWD� WDQJJDSDQ� UHVSRQGHQ� WHUKDGDS�SHUVHSVL�

NRQVXPHQ� PHQJHQDL� H�SD\PHQW� WHUPDVXN� SDGD� NDWHJRUL� VDQJDW� EDLN�� +DVLO� XML

SHQJDUXK�YDULDEHO�EHEDV�\DLWX��0DQIDDW� (ILNDVL�'LUL��.HPXGDKDQ�3HQJJXQDDQ��GDQ�

.HDPDQDQ� WHUEXNWL� EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS� YDULDEHO� GHSHQGHQ� \DLWX�

SHUVHSVL�NRQVXPHQ�PHQJHQDL�HSD\PHQW� VHFDUD� VLPXOWDQ�PDXSXQ�SDUVLDO��1DPXQ�

VHFDUD�SDUVLDO��YDULDEHO�.HSHUFD\DDQ�WLGDN�EHUSHQJDUXK�VLJQLILNDQ�WHUKDGDS�SHUVHSVL�

NRQVXPHQ�PHQJHQDL�H�SD\PHQW�

3HQHOLWLDQ�NHHQDP�GLODNXNDQ�ROHK�(GLVRQ�:D]RHO�/XEXD GDQ�$GDP�6HPODPER

SDGD�'HVHPEHU������GDODP ,QIRUPDWLRQ�7HFKQRORJLVW��7KH���9RO������1R���� +DO��

��������� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJHWDKXL� SHQJDUXK� NHPXGDKDQ�

SHQJJXQDDQ�GDQ�PDQIDDW�\DQJ�GLUDVDNDQ�XQWXN�DGRSVL� OD\DQDQ�XDQJ�PRELOH�ROHK�

8.0�GL�'DU�HV�6DODDP��7DQ]DQLD��3HQHOLWLDQ�LQL�PHQJJXQDNDQ�PHWRGH�NXDQWLWDLI�

GHQJDQ�SHQJXPSXODQ�GDWD�PHQJJXQDNDQ�NXHVLRQHU�\DQJ�GLVHEDU�NHSDGD�UHVSRQGHQ�

EHUMXPODK������VHUDWXV�HPSDW�SXOXK��RUDQJ��+DVLO�GDUL�SHQHOLWLDQ�LQL�VHFDUD�XPXP��

PDQIDDW�ILQDQVLDO�\DQJ�GLUDVDNDQ��NHQ\DPDQDQ�GHQJDQ ODQJNDK�ODQJNDK�WUDQVDNVL�

GDQ�NXDOLWDV�GXNXQJDQ�SHQJJXQD�PHPSHQJDUXKL�QLDW�XQWXN�PHQJJXQDNDQ�OD\DQDQ�

XDQJ�VHOXOHU�ROHK�SHPLOLN�8.0�

3HQHOLWLDQ NHWXMXK \DQJ� GLODNXNDQ� (UQLWD� 2NWLYLDQD� 6DILWUL�� <XVL� 7\URQL�

0XVLW\R�� 1LNHQ� +HQGUDNXVPD�:DUGKDQL� SDGD� -XUQDO� 3HQJHPEDQJDQ� 7HNQRORJL�

,QIRUPDVL�GDQ�,OPX�.RPSXWHU�9RO�����1R�����$JXVWXV�������KOP�������������7XMXDQ�

GDUL�SHQHOLWLDQ�LQL�\DLWX�XQWXN�PHQJHWDKXL�SHULODNX�SHQJXQDDQ�292�SDGD�SHQJDUXK�

SHQJJXQD�� %HEHUDSD� YDULDEHO \DQJ� GLJXQDNDQ� DGDODK� SHUFHLYHG� FRPSDELOLW\��

SHUFHLYHG�HDVH�WR�XVH��SHUFHLYHG�XVHIXOQHVV��LQGLYLGXDO�PRELOLW\��SHUFHLYHG�VHFXULW\��

VXEMHFWLYH�QRUP�GDQ LQWHQWLRQ�WR�XVH��3RSXODVL�GDODP�SHQHLOOLWLDQ�LQL�\DLWX�VHOXUXK�

SHQJJXQD�RYR�\DQJ�GLNHWDKXL�GDUL�KDVLO�SHQJJXQD�\DQJ�VXGDK�PHQJXQGXK�DSOLNDVL�
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2YR��WHNQLN�SHQJXPSXODQ�GDWD�PHQJJXQDNDQ�NXHVLRQHU�\DQJ�GLVHEDU�VHFDUD�RQOLQH�

NHSDGD� ���� �VHUDWXV�� UHVSRQGHQ�� +DVLO� GDUL� SHQHOLWLDQ� LQL� GLSHUROHK� SHUFHLYHG�

FRPSDELOLW\� \DQJ� WLGDN� EHUSHQJDUXK� FXNXS� EHVDU� SDGD� SHULODNX� SHQJJXQD�292�

GHQJDQ�QLODL�W�KLWXQJ�OHELK�EHVDU�GDUL�QLODL�W�WDEHO \DLWX��������6HGDQJNDQ�YDULDEHO

\DQJ� SHUFHLYHG� HDVH� WR� XVH�� SHUFHLYHG� XVHIXOQHVV�� SHUFHLYHG� VHFXULW\�� LQGLYLGXDO�

PRELOLW\�� VXEMHFWLYH� QRUP� GDQ� DWWLWXGH� WRZDUGV� VDQJDW� EHUSHQJDUXK� FXNXS� EHVDU�

SDGD�LQWHQWLRQ�WR�XVH�GLNDUHQDNDQ�W�KLWXQJ�OHELK�NHFLO�GDUL�W�WDEHO�

3HQHOLWLDQ�NHGHODSDQ�\DQJ�GLODNXNDQ�ROHK�$OKDQRRI�)DKDG�$O\DEHV�GDQ�2WKPDQ�

$OVDOORXP�SDGD�(XURSHDQ�-RXUQDO�RI�%XVLQHVV�DQG�0DQDJHPHQW� 9RO�����1R�����

+DO�� ������� WDKXQ� ������ 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�PHQJHWDKXL� IDFWRU�IDNWRU�

SHUVHSVL� NRQVXPHQ� WHQWDQJ� SHPED\DUDQ� HOHNWURQLN�� )DFWRU�IDNWRU� WHUVHEXW� \DLWX�

PDQIDDW�� NHPXGDKDQ� SHQJJXQDDQ�� VHOI�HIILFDF\�� NHSHUFD\DDQ� GDQ� NHDPDQDQ��

3HQHOLWLDQ� LQL�GLODXNDQ�GL�6DXGL�$UDELD��3HQJXPSXODQ�GDWD�GHQJDQ�PHQ\HEDUNDQ�

NXHVLRQHU�VHFDUD�RQOLQH NHSDGD������GXD�UDWXV�GXD�SXOXK�VHPELODQ��UHVSRQGHQ��GDWD�

GLDQDOLVLV�PHQJJXQNDQ�DQDOLVLV�UHJUHVL�EHUJDQGD��GDQ�GLRODK�GHQJDQ�SURJUDP�6366�

PHQXQMXNNDQ� EDKZD� PDQIDDW�� NHPXGDKDQ� SHQJJXQDDQ�� GDQ� VHOI�HIILFDF\

PHPSHQJDUXKL� SHUVHSVL� NRQVXPHQ�6DXGL� WHQWDQJ� VLVWHP� SHPED\DUDQ� HOHNWURQLN��

VHPHQWDUD� NHSHUFD\DDQ� GDQ� NHDPDQDQ� WLGDN� VHFDUD� VLJQLILNDQ� WHUNDLW� GHQJDQ�

SHUVHSVL�NRQVXPHQ�WHQWDQJ�SHPED\DUDQ�HOHNWURQLN�

3HQHOLWLDQ�NHVHPELODQ�\DQJ�GLODNXNDQ�ROHK�=XURQL�0G�-XVRK�GDQ�7HQJ�<HH�-LQJ�

SDGD -RXUQDO�RI�(GXFDWLRQ�DQG�6RFLDO�6FLHQFHV��9RO������ ,VVXH����+DO������� )HE�

������3HQHOLWLDQ�EHUWXMXDQ�XQWXN�PHQJXML�IDNWRU�IDNWRU�\DQJ�EHUNRQWULEXVL�WHUKDGDS�

QLDW�XQWXN�PHQJDGRSVL�SHPED\DUDQ�HOHNWURQLN�GL�NDODQJDQ�PDKDVLVZD�8QLYHUVLWDV

3XWUD� 0DOD\VLD� �830��� 3HQHOLWLDQ� PHQJJXQDNDQ� PHWRGH� NXDQWLWDWLI� GDQ�

SHQJXPSXODQ� GDWD� GHQJDQ� PHQ\HEDUNDQ� NXHVLRQHU� NHSDGD� ���� �GXD� UDWXV��

UHVSRQGHQ�\DLWX�VLVZD�830��+DVLO�SHQHOLWLDQ�LQL�GDSDW�GLVLPSXONDQ�EDKZD SHUVHSVL�

NHDPDQDQ��U� ��������S� ���������QRUPD�VXE\HNWLI��U� ��������S� ��������GDQ�VHOI�

HIILFDF\ �U�  � ������� S�  � ������� EHUKXEXQJDQ� VLJQLILNDQ� GHQJDQ� QLDW� XQWXN�

PHQJDGRSVL�SHPED\DUDQ�HOHNWURQLN�GL�NDODQJDQ� VLVZD�830��6HPHQWDUD� LWX��QLDW�

XQWXN�PHQJDGRSVL� SHPED\DUDQ� HOHNWURQLN�PHPLOLNL� HIHN� SRVLWLI� \DQJ� NXDW� SDGD�

SHQJJXQDDQ�VHEHQDUQ\D�SHPED\DUDQ�HOHNWURQLN��U� ��������S� ��������
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3HQHOLWLDQ�NHVHSXOXK�\DQJ�GLODNXNDQ�ROHK�'LGLQ�(ORN�3DUDVWLWL��,PDP�0XNKOLV��

$JXQJ�+DU\RQR�SDGD�-(63��9RO�����1R����+DO���������3HQHOLWLDQ�LQL�GLODNXNDQ�SDGD�

0DUHW� ������ EHUWXMXDQ� XQWXN� PHQJJDPEDUNDQ� PLQDW� VLVZD� WHQWDQJ� SHQJJXQDDQ�

XDQJ� HOHNWURQLN� %5,==,�� 3HQHOLWLDQ� LQL� DGDODK� GHVNULSWLI� NXDOLWDWLI� GHQJDQ�

PHQJJXQDNDQ� PHWRGH� DWDX� SHQGHNDWDQ� VWXGL� NDVXV�� 3HQJXPSXODQ� GDWD�

PHQJJXQDNDQ� PHWRGH� ZDZDQFDUD� NHSDGD� PDKDVLVZD� VHEDJDL� UHVSRQGHQ� GDQ�

)XQGLQJ�2IILFHU�GDUL�%DQN 5DN\DW�,QGRQHVVLD�&DEDQJ�0DUWDGLQDWD�0DODQJ� +DVLO�

SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD� .70� �.DUWX� ,GHQWLWDV� 0DKDVLVZD�� WHULQWHJUDVL�

WLGDN�PHQLQJNDWNDQ�SHQJJXQDDQ�XDQJ�HOHNWURQLN�%5,==,�GL�NDODQJDQ�VLVZD��0LQDW�

VLVZD� WHUKDGDS� SHQJJXQDDQ� XDQJ� HOHNWURQLN� %5,==,� VHEDJDL� DODW� SHPED\DUDQ�

PDVLK�VDQJDW�UHQGDK�

�����/DQGDVDQ�7HRUL

�������3HQJHUWLDQ�8DQJ�(OHNWURQLN

8DQJ� HOHNWURQLN� PHQXUXW� 5HSRUW� 2Q� (OHFWURQLF� 0RQH\ GDODP� +HQGDUV\DK�

���������� \DLWX� VHEXDK� WRNR�PRQHWHU� HOHNWRUQLN� \DQJ�PHPLOLNL� SHUDQJNDW� WHNQLV�

EHULVL�QLODL�GDQ�GDSDW�GLJXQDNDQ�VHFDUD� OXDV��GLJXQDNDQ�XQWXN�SHPED\DUDQ�VXDWX�

XVDKD�DWDXSXQ�XQWXN�NHSHUOXDQ�ODLQQ\D��WDQSD�KDUXV�PHOLEDWNDQ�NDUWX�UHNHQLQJ�EDQN�

GDODP�WUDQVDNVDVLQ\D��QDPXQ�EHUWLQGDN�VHEDJDL�LQWUXPHQ�SHPE\DUDQQ\D�

8DQJ�HOHNWURQLN�DWDX�HOHFWURQLF�PRQH\�VHVXDL�3HUDWXUDQ�%DQN�,QGRQHVLD�1RPRU�

�����3%,������ WHQWDQJ� 8DQJ� (OHNWURQLN PHUXSDNDQ� DODW� SHPED\DUDQ� \DQJ�

PHPHQXKL�XQVXU�XQVXU�EHULNXW�LQL�

D� 'LWHUELWNDQ� DWDV� GDVDU� QLODL� XDQJ� \DQJ� GLVHWRU� WHUOHELK� GDKXOX� ROHK�

SHPHJDQJ�NHSDGD�SHQHUELW�

E� 1LODL�XDQJ�GLVLPSDQ�VHFDUD�HOHNWURQLN�GDODP�VXDWX�PHGLD�VHSHUWL�FKLS DWDX�

VHUYHU�

F� 'LJXQDNDQ� VHEDJDL� DODW� SHPED\DUDQ� NHSDGD� SHGDJDQJ� \DQJ� EXNDQ�

PHUXSDNDQ�SHQHUELW�XDQJ�HOHNWURQLN�WHUVHEXW�

G� 1LODL�XDQJ�HOHNWURQLN�\DQJ�GLVHWRU�ROHK�SHPHJDQJ�GDQ�GLNHOROD�ROHK�SHQHUELW�

EXNDQ�PHUXSDNDQ�VLPSDQDQ�VHEDJDLPDQD�GLPDNVXG�GDODP�XQGDQJ�XQGDQJ�

\DQJ�PHQJDWXU�PHQJHQDL�SHUEDQNDQ�
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1LODL� 8DQJ� (OHNWURQLN�PHQXUXW� 3%,� 12025� �����3%,������ 7HQWDQJ�8DQJ�

(OHNWURQLN� \DLWX�QLODL� XDQJ� \DQJ�GLVLPSDQ� VHFDUD� HOHNWURQLN�GDODP�VXDWX� VHUYHU�

PDXSXQ� FKLS� GDQ� GDSDW� GLSLQGDKNDQ� JXQD� NHSHQWLQJDQ� WUDQVDNVL� SHPED\DUDQ�

DWDXSXQ�WUDQVIHU�GDQD�

0HQXUXW� 3HUDWXUDQ� %DQN� ,QGRQHVLD� 1R�������3%,������� $ODW� 3HPED\DUDQ�

0HQJJXQDNDQ�.DUWX��$30.��DGDODK�DODW�SHPED\DUDQ�\DQJ�PHOLSXWL�NDUWX�NUHGLW��

NDUWX� GHELW�� GDQ� MXJD� $70�� 3HUEHGDDQ� SRNRN� DQWDUD� XDQJ� HOHNWURQLN� GDQ� $ODW�

3HPED\DUDQ� 0HQJJXQDNDQ� .DUWX� �$30.�� GLOLKDW� GDODP� KDO� VWDWXV� NRQVXPHQ��

.RQVXPHQ�$30.�GLZDMLENDQ�PHQMDGL�QDVDEDK�EDQN�\DQJ�EHUVDQJNXWDQ��VHKLQJJD�

QDVDEDK�KDUXV�SXQ\D�UHNHQLQJ�WDEXQJDQ�WHUOHELK�GDKXOX�XQWXN�PHQGDSDWNDQ�NDUWX�

NDUWX�GHELW��$70��GDQ�NDUWX�NUHGLW��6DYLUD��������������%HUEHGD�GHQJDQ�NRQVXPHQ�

$30.�� NRQVXPHQ� XDQJ� HOHNWURQLN� WLGDN� SHUOX� PHQMDGL� QDVDEDK� EDQN� WHUOHELK�

GDKOX��VHKLQJJD�NRQVXPHQ�GDSDW�ODQJVXQJ�PHPEHOL�XDQJ�HOHNWURQLN�PHODOXL�SLKDN�

SHQHUELW�\DLWX�EDQN�DWDX�SHUXVDKDDQ�WHOHNRPXQLNDVL�

6HGDQJNDQ� GDODP� +HUG\DQV\DK� ���������� SHUEHGDDQ� XDQJ� HOHNWURQLN� GDQ�

$30.� \DLWX�� QLODL� XDQJ� WHUFDWDW� GDODP� LQVWUXPHQW� PHGLD� XDQJ� HOHNWURQLN��

VHGDQJNDQ�$30.� WLGDN� DGD� SHQFDWDWDQ� SDGD� LQVWUXPHQW� NDUWX��'DQD� SDGD� XDQJ�

HOHNWURQLN� VHSHQXKQ\D� EHUDGD� GDODP� SHQJXDVD� SHPHJDQJ�� VHGDQJNDQ� GDQD� SDGD�

$30.� EHUDGD� GDODP� SHQJXDVDDQ� EDQN�� 7UDQVDNVL� SHPED\DUDQ� XDQJ� HOHNWURQLN�

GLODNXNDQ�VHFDUD�RIIOLQH�NH�SHQHUELW��VHGDQJNDQ�$30.�GLODNXNDQ�VHFDUD�RQOLQH NH�

SHQHUELW�

3HPED\DUDQ�PHQJJXQDNDQ�XDQJ�HOHNWURQLN�WLGDN�VHODOX�PHPEXWXKNDQ�SURVHV�

RWRULVDVL� VHEHOXP� PHQJJXQDNDQQ\D� NDUHQD� SDGD� XDQJ� HOHNWRUQLN� WHUVHEXW� WHODK�

WHUHNDP� VHMXPODK� QLODL� XDQJ�� VHKLQJJD� DUWLQ\D� VHVHRUDQJ� \DQJ� PHPLOOLNL� XDQJ�

HOHNWURQLN� VDPD�GHQJDQ�PHPLOLNL�XDQJ� WXQDL�� QDPXQ�QLODL� XDQJQ\D� WHODK�GLXEDK�

DWDX� GLNRQYHUVL� GDODP� EHQWXN� GDWD� HOHNWURQLV� SDGD� GHYLFH DWDX� LQVWUXPHQW� \DQJ�

GLJXQDNDQ�

�������6HMDUDK�XDQJ�HOHNWURQLN�

'LODQVLU�GDODP�ODPDQ�7ULEXQQHZV�%HOLWXQJ��DZDO�PXOD�XDQJ�HOHNWURQLN�GLPXODL�

SDGD� WDKXQ� �����DQ� GLPDQD�:HVWHUQ� 8QLRQ�PHPSHUNHQDONDQ� (OHFWURQLF� )XQGV�



��

7UDQVIHU �()7���GLPDQD�PHQDQGDL�GLPXODLQ\D�HUD�XDQJ�HOHNWURQLN��'L� ,QGRQHVLD�

DZDO�PXOD� XDQJ� HOHNWURQLN� WHUMDGL� SDGD� WDKXQ� ����� VDDW� VDODK� VDWX� EDQN� VZDVWD�

PHQHUDSNDQ�XDQJ�HOHNWURQLN�\DLWX�)OD]]�%&$�\DLWX�VHEXDK�SURGXN�XDQJ�HOHNWURQLN�

EHUEHQWXN�NDUWX�\DQJ�ELVD�GLJXQDNDQ�PHODNXNDQ�WUDQVDNVL�DWDX�SHPED\DUDQ�GLJLWDO�

VHEDJDL� SHQJJDQWL� WUDQVDNVL� WXQDL�� VHSHUWL� PHPED\DU� MDODQ� WRO�� DQJNXWDQ� XPXP��

SHPED\DUDQ�SDUNLU��IRRGFRXUW��GOO��\DQJ�GLNHOXDUNDQ�ROHK�%DQN�%&$��

6HPDNLQ� PDUDNQ\D� SHQJJXQDDQ� XDQJ� HOHNWURQLN� GL� ,QGRQHVLD�� PHPEXDW�

SHQ\HGLD�OD\DQDQ�XDQJ�HOHNWURQLN�EHUWDPEDK�SHVDW�EDLN�NRUSRUDVL�%801�PDXSXQ�

SHQ\HGLD� VZDVWD� XQWXN�PHQJHPEDQJNDQ� XDQJ� HOHNWURQLN��+LQJJD� VDDW� LQL� VXGDK�

WHUGDIWDU� VHEDQ\DN� ��� �HPSDW� SXOXK� VHPELODQ�� SHQ\HOHQJJDUD� XDQJ� HOHNWURQLN�

EHUEHQWXN�NDUWX�PDXSXQ�DSOLNDVL�\DQJ�DGD�GL�,QGRQHVLD�\DQJ�DNDQ�GLMDEDUNDQ�SDGD�

VXE�EDE���������

�������7LSH�SURGXN�XDQJ�HOHNWURQLN

3URGXN� XDQJ� HOHNWURQLN� WHUGLUL� GDUL� GXD� WLSH� MLND GLOOLKDW� GDUL� PHGLD� \DQJ�

GLJXQDNDQ��3%,�1R����3DVDO���$\DW�����7DKXQ��������\DLWX�

�� 3UHSDLG�FDUG�HOHFWURQLF�SXUVH�NDUWX�SUDED\DU��\DQJ�PHPLOLNL�NDUDNWHULVWLN�

EHULNXW�

D� 1LODL�XDQJ�GLNRQYHUVL�PHQMDGL�QLODL�HOHNWURQLV�GDQ�GLVLPSDQ�GDODP�VXDWX�

FKLS \DQJ�WHUWDQDP�SDGD�NDUWX�

E� 0HNDQLVPH� SHPLQGDKDQ� QLODL� DWDX� GDQD� GLODNXNDQ� GHQJDQ� FDUD�

PHPDVXNDQ�NDUWX�NH�VXDWX�DODW�FDUG�UHDGHU�

�� 3UHSDLG� VRIWZDUH� DWDX� GLVHEXW� MXJD� GHQJDQ� XDQJ� GLJLWDO�� \DQJ� PHPLOLNL�

NDUDNWHULVWLN�EHULNXW�

D� 1LODL�XDQJ�GLNRQYHUVL�PHQMDGL�QLODL�HOHNWURQLV�GDQ�GLVLPSDQ�GDODP�VXDWX�

KDUG�GLVN�FRPSXWHU�

E� 0HNDQLVPH� SHPLQGDKDQ� GDQD� GLODNXNDQ� VHFDUD� RQOLQH� PHODOXL� VXDWX�

MDULQJDQ�NRPXQLNDVL�VHSHUWL�LQWHUQHW�VDDW�PHODNXNDQ�SHPED\DUDQ�

6HWHODK�LQL�DNDQ�GLWDPSLONDQ�WLSH�SURGXN�XDQJ�HOHNWULN�SDGD�JDPEDU�����



��

6XPEHU��KWWSV���PHGLXP�FRP�#DULHVVDQWRVR�PDVXN�NH�GXQLD�FDVKOHVV�H�PRQH\�

GDQ�DSD�\DQJ�WHUMDGL�GL�EHODNDQJ������EE��HG� �GLDNVHV�SDGD����0HL������

*DPEDU������8DQJ�(OHNWURQLN�EHUEDVLV�&KLS�GDQ�6HUYHU

�������-HQLV�-HQLV�8DQJ�(OHNWURQLN

7HUGDSDW� �� �GXD�� MHQLV� XDQJ� HOHNWURQLN� ELOD� GLOLKDW� EHUGDVDUNDQ� WHUFDWDW� DWDX�

WLGDN�WHUFDWDWQ\D�LQGHQWLWDV�SHPHJDQJ�XDQJ�HOHNWURQLN��$]L]L������������\DLWX�

�� 8DQJ�HOHNWURQLN�UHJLVWHUHG��\DLWX�XDQJ�HOHNWURQLN�\DQJ�SHPHJDQJQ\D�KDUXV�

PHQGDIWDUNDQ� LGHQWLWDVQ\D� WHUOHELK� GDKXOX� VHEHOXP� GDSDW� PHQJJXQDNDQ�

XDQJ� HOHNWURQLN� NHSDGD� SHQHUELW� XDQJ� HOHNWURQLN�� 3HQHUELW� KDUXV�

PHQHUDSNDQ� SULQVLS� PHQJHQDO� QDVDEDKQ\D� WHUOHELK� GDKXOX� GDODP�

PHQHUELWNDQ�XDQJ�HOHNWURQLN�

�� 8DQJ�HOHNWURQLN�XQUHJLVWHUHG��\DLWX�XDQJ�HOHNWURQLN�\DQJ�QDVDEDKQ\D�WLGDN�

SHUOX� PHQGDIWDUNDQ� LGHQWLWDVQ\D� WHUOHELK� GDKXOX� NHSDGD� SHQHUELW� XDQJ�

HOHNWURQLN�

3HQFDWDWDQ�GDWD�LGHQWLWDV�GLODNXNDQ�ROHK�SHQHUELW�GHQJDQ�PHQ\HGLDNDQ�VDUDQD�

EHUXSD�IRUPXOLU�\DQJ�KDUXV�GLLVL�ROHK�FDORQ�SHPHJDQJ��GLSHUXQWXNNDQ�EDJL�FDORQ�

SHPHJDQJ� \DQJ� EDUX� SHUWDPD� NDOL� PHQJDMXNDQ� VHEDJDL� SHPHJDQJ�� VHWLGDNQ\D�

SHQFDWDWDQ�PHQ\DQWXPNDQ�QDPD��WHPSDW�WDQJJDO�ODKLU�DWDXSXQ�DODPDW�\DQJ�WHUWHUD�

SDG� EXNWL� LGHQWLWDV� SHPHJDQJ� �6XUDW� (GDUDQ�%DQN� ,QGRQHVLD�1R�� ������'$63� �

8DQJ�(OHNWURQLN��



��

3HQHUELW� XDQJ� HOHNWURQLN� MHQLV� UHJLVWHUHG� PHPEHULNDQ� IDVLOLWDV� NHSDGD�

SHPHJDQJQ\D�\DLWX��+HQGDUV\DK����������

� 5HJLVWUDVL�ROHK�SHPHJDQJ�

� %LVD�GLWRS�XS�DWDX�GLLVL�XODQJ�

� %LVD�GLJXQDNDQ�XQWXN�SHPED\DUDQ�WDJLKDQ��

� %LVD�XQWXN�SHPED\DUDQ�SHPEHOLDQ�

� 'DSDW�GLWDULN WXQDL�

� %LVD�WUDQVIHU�GDQD�NH�SHPHJDQJ�ODLQ�

� 6HEDJDL�SHQ\DOXUDQ�GDODP�SURJUDP�EDQWXDQ�SHPHULQWDK�NHSDGD�PDV\DNDW��

PLVVDO��.-3�

� 'DQ�IDVLOLWDV�ODLQ�EHUGDVDUNDQ�SHUVHWXMXDQ�%DQN�,QGRQHVLD�

3HQHUELW�XDQJ�HOHNWURQLN�MHQLV�8QUHJLVWHUHG�NHSDGD�SHPHJDQJ��EHUXSD�

� %LVD�GLLVL�XODQJ�DWDX�WRS�XS�

� 8QWXN�SHPED\DUDQ�WUDQVDNVL�SHPEHOLDQ�

� 8QWXN�SHPED\DUDQ�WDJLKDQ�

� 'DQ�IDVLOLWDV�ODLQQ\D�\DQJ�GLVHWXMXL�%DQN�,QGRQHVLD�

'DODP� +HQGDUV\DK� ���������� GLOLKDW� GDUL� PDVD� EHUODNXQ\D�� XDQJ� HOHNWURQLN�

GLEHGDNDQ�PHQMDGL����GXD� \DLWX�

�� 5HORDGDEOH��\DLWX�XDQJ�HOHNWURQLN�\DQJ�ELVD�GLLVL�XODQJ�DWDX�WRS�XS�NHPEDOL��

PLVDOQ\D��NHWLND�QLODL�GDODP�XDQJ�HOHNWURQLN�LWX�WHODK�KDELV�PDND�SHPHJDQJ�

GDSDW�PHQJLVL� XODQJ�NHPEDOL� WDQSD�KDUXV�PHPLOLNL� \DQJ�EDUX� DJDU�GDSDW�

GLJXQDNDQ�

�� 'LVSRVDEOH�� \DLWX� XDQJ� HOHNWURQLN� \DQJ� WLGDN� ELVD� GLLVL� XODQJ� NHPEDOL��

$UWLQ\D�MLND�QLODL�DWDX�VDOGR�\DQJ�GDODP�XDQJ�HOHNWURQLN�WHODK�KDELV�PDND�

SHPHJDQJ� WLGDN�ELVD�PHQJJXQDNDQQ\D�NHPEDOL� GDQ�KDUXV�PHPLOLNL�\DQJ�

EDUX�

�������-HQLV�7UDQVDNVL�3DGD�8DQJ�(OHNWURQLN

6HFDUD�XPXP��MHQLV�MHQLV�WUDQVDNVL�GDODP�PHQJJXQDNDQ�XDQJ�HOHNWURQLN�DGDODK�

VHEDJDL�EHULNXW��$]L]L�����������



��

�� 3HQHUELWDQ��LVVXHDQFH��GDQ�3HQJLVLDQ�8ODQJ��WRS�XS�

3HQHUELW� ELVD� PHQJLVL� QLODL� XDQJQ\D� WHUOHELK� GDKXOOX� NHGDODP�PHGLD�

XDQJ�HOHNWURQLNQ\D�VHEHOXP�PHGLD�HOHNWURQLN�WHUVHEXW�GLMXDO�NHSDGD�FDORQ�

SHPHJDQJ�� <DQJ� NHPXGLDQ� VL� SHPHJDQJ� PHGLD� HOHNWURQLN� WHUVHEXW� ELVD�

PHQJLVL� XODQJQ\D� VHQGLUL� VHFDUD�PDQGLUL� GHQJDQ�EHUEDJDL� FDUD��PLVDOQ\D�

GHQJDQ�PHQ\HWRUNDQ�XDQJ�WXQDL��PHQGHELWNDQ�XDQJ�GDUL�UHNHQLQJ�EDQN��DWDX�

GDUL�WHPSDW�WHPSDW�NKXVXV�\DQJ�GLVHGLDNDQ�ROHK�SHQHUELW�\DQJ�GLOHQJNDSL�

GHQJDQ�SHUDODWDQ�NKXVXV�

�� 7UDQVDNVL�3HPED\DUDQ

7UDQVDNVL� SHPED\DUDQ� PHQJJXQDNDQ� XDQJ� HOHNWURQLN� \DLWX� NHJLDWDQ�

SHUWXNDUDQ�QLODL�XDQJ�GDODP�GDWD�PHGLD�HOHNWURQLN�GHQJDQ�VHMXPODK�EDUDQJ�

\DQJ� GLODNXNDQ� ROHK� SHPHJDQJ� XDQJ� HOHNWRUQLN� GHQJDQ� SHGDJDQJ� VHVXDL�

GHQJDQ�SURVHGXU�\DQJ�EHUODNX�

D� 7UDQVIHU��\DLWX�VHEXDK�IDVLOLWDV�EHUXSD�NHJLDWDQ�SHPLQGDKDQ�VHMXPODK�

GDQD� GDUL� SHPHJDQJ� XDQJ� NHSDGD� VL� SHQHULPD� \DQJ� GLNHKHQGDNL�

SHQJLULP�PHODOXL VDUDQD�PHGLD�XDQJ�HOHNWURQLN�

E� 7DULN� WXQDL�� \DLWX� VHEXDK� IDVLOLWDV� \DQJ� GLEHULNDQ� NHSDGD� SHPHJDQJ�

XDQJ�HOHNWURQLN�XQWXN�PHQFDLUNDQ�VHMXPODK�GDQDQ\D�\DQJ�WHUVLPSDQ�GL�

PHGLD�XDQJ�HOHNWURQLN�PLOLNQ\D��NDSDQSXQ�LD�EXWXKNDQ��

F� 5HIXQG DWDX� 5HGHHP�� \DLWX� IDVLOLWDV \DQJ� GLVHGLDNDQ� ROHK� SHQHUELW�

NHSDGD� SHPHJDQJ� EHUXSD� SHQJHPEDOLDQ� DWDX� SHQXNDUDQ� NHPEDOL�

VHMXPODK�XDQJ� \DQJ�PXQJNLQ� WLGDN� MDGL� WHUSDNDL� DWDXSXQ� \DQJ�PDVD�

EHUODNXQ\D� WHODK� KDELV�� DWDXSXQ� UHGHHP� \DQJ� GLLEDUDWNDQ� SHQXNDUDQ�

SRLQ� DWDX� UHZDUG� DWDV� SHPDNDLDQ� XDQJ� HOHNWURQLN� GHQJDQ� EHUDJDP�

SURPR�PHQDULN�\DQJ�GLEHULNDQ�ROHK�SHQHUELW�

�������%DWDV�QLODL�XDQJ�HOHNWURQLN

%DWDV�QLODL�XDQJ�XQWXN�5HJLVWHUHG GDQ�8QUHJLVWHUHG�\DQJ�WHODK�GLWHWDSNDQ�ROHK�

3%,�1R����3DVDO����$\DW����������WHQWDQJ 8DQJ�(OHNWURQLN��DGDODK�VHEDJDL�EHULNXW�

�� 8QWXN�MHQLV�XDQJ�HOHNWURQLN�XQUHJLVWHUHG DWDX�WLGDN�WHUGDIWDU�SDOLQJ�EDQ\DN�

VHEHVDU�5S������������GXD�MXWD�UXSLDK��



��

�� 8QWXN�MHQLV�XDQJ�HOHNWURQLN�UHJLVWHUHG DWDX�WHUGDIWDU�SDOLQJ�EDQ\DN�DGDODK�

VHEHVDU�5S�������������VHSXOXK�MXWD�UXSLDK��

6HPHQWDUD�LWX��EDWDV�QLODL�WUDQVDNVL�XQWXN�NHGXD�MHQLV�XDQJ�HOHNWURQLN�WHUVHEXW�

GDODP�VDWX�EXODQ�XQWXN�VHWLDS�XDQJ�HOHNWURQLN�GLWHWDSNDQ�VHFDUD�NHVHOXUXKDQ�SDOLQJ�

EDQ\DN� DGDODK� 5S� ����������� �GXD� SXOXK� MXWD��� \DQJ� PHOLSXWL� WUDQVIHU� GDQD��

WUDQVDNVL�SHPED\DUDQ��GDQ�IDVLOLWDV�WUDQVDNVL�ODLQ�\DQJ�GLVHGLDNDQ�SHQHUELW�

�������3HUDWXUDQ�\DQJ�PHQJDWXU�XDQJ�HOHNWURQLN

6LVWHP�SHPED\DUDQ�GHQJDQ�XDQJ�HOHNWURQLN�GL�,QGRQHVLD�GLDWXU�ROHK�

�� 3HUDWXUDQ�%DQN�,QGRQHVLD�1RPRU������3%,������WHQWDQJ�8DQJ�(OHNWURQLN�

�� 6XUDW�(GDUDQ�%DQN�,QGRQHVLD�1R�������'$63�WDQJJDO ���$SULO������SHULKDO�

8DQJ�(OHNWURQLN��(OHFWURQLF�0RQH\��

�������)XQJVL�DWDX�PDQIDDW�XDQJ�HOHNWURQLN

3HQJJXQDDQ� 8DQJ� (OHNWURQLN� VHEDJDL� DODW� SHPED\DUDQ� GDSDW PHPEHULNDQ�

PDQIDDW�VHEDJDL�EHULNXW�

D� 0HPEHULNDQ� NHPXGDKDQ� GDQ� NHFHSDWDQ� GDODP� PHODNXNDQ� WUDQVDNVL�

WUDQVDNVL�SHPED\DUDQ�WDQSD�SHUOX�PHPEDZD�XDQJ�WXQDL�

E� 7LGDN� ODJL� PHQHULPD� XDQJ� NHPEDOLDQ� GDODP� EHQWXN� EDUDQJ �VHSHUWL�

SHUPHQ��DNLEDW�SDGDJDQJ�WLGDN�PHPSXQ\DL�XDQJ NHPEDOLDQ�EHUQLODL�NHFLO�

�UHFHK��

F� 6DQJDW� GLJXQDNDQ� XQWXN� WUDQVDNVL� PDVVDO� \DQJ� QLODLQ\D� NHFLO QDPXQ�

IUHNXHQVLQ\D�WLQJJL��VHSHUWL��WUDQVSRUWDVL��SDUNLU��WRO�GDQ IDVW�IRRG�

�������.HXQJJXODQ 'DQ�.HOHPDKDQ 3HQJJXQDDQ�8DQJ�(OHNWURQLN

6HEDJDL� SHQJJXQD� DWDX� SHPHJDQJ� XDQJ� HOHNWURQLN�� EHULNXW� LQL EHEUDSD�

NHXQJJXODQ� MLND� PHODNXNDQ� WUDQVDNVL� GHQJDQ� XDQJ� HOHNWURQLN� �+HQGDUV\DK��

��������

D� /HELK�FHSDW��SUDNWLV��IOHNVLEHO��GDQ�Q\DPDQ�GLEDQGLQJNDQ�XDQJ�WXQDL��NHWLND�

WUDQVDNVL� GHQJDQ� QLODL� \DQJ� NHFLO�� SHQJJXQD� WLGDN� SHUOX� PHQ\HGLDNDQ�

VHMXPODK�XDQJ�SDV�DWDX PHQ\LPSDQ�NHPEDOLDQ�



��

E� 8DQJ�HOHNWURQLN�PXGDK�GLSHUROHK�VLDSD�VDMD�WDQSD�KDUXV�PHPEXND�UHNHQLQJ�

WDEXQJDQ� EDQN� WHUOHELK� GDKXOX� \DQJ� PHPEXWXKNDQ� SURVHV� GDQ� SURVHGXU�

\DQJ�OHELK�ODPD�

F� 8DQJ�HOHNWURQLN�ELVD�GLLVL�XODQJ�GHQJDQ�PXGDK�VHSHUWL�KDOQ\D�LVL�XODQJ�SXOVD�

WHOHSRQ�VHOXOHU��7RS�XS XDQJ�HOHNWURQLN�GDSDW�GLODNXNDQ�PHODOXL�KDQGSRQH��

PHODOXL�SHGDJDQJ��PHUFKDQW��\DQJ�GLWXQMXN�SHQHUELW�XDQJ�HOHNWURQLN��PHVLQ�

$70��P�EDQNLQJ��PDXSXQ�LQWHUQHW EDQNLQJ�

G� 7LQJNDW�NHSXDVDQ�NRQVXPHQ�EHUWDPEDK�GHQJDQ�EHUNXUDQJQ\D�WUDQVDNVL�

H� 8DQJ�HOHNWURQLN�GDSDW�PHQMDPLQ�NHSDVWLDQ�GDQ�SHUOLQGXQJDQ�KDN�NRQVXPHQ�

DWDV�WUDQVDNVL�\DQJ�GLODNXNDQ�

I� 8DQJ�HOHNWURQLN�PHPEXDW�WUDQVDNVL�PHQMDGL�OHELK�SUDNWLV�XQWXN�GLJXQDNDQ�

VHKDUL�KDUL��VHSHUWL�SHPEHOL�WLGDN�SHUOX�PHQJHOXDUNDQ�VHWXPSXN�XDQJ�GDUL�

VDNXQ\D�GDQ�SHQMXDO�WLGDN�SHUOX�UHSRW�GDODP�PHQ\HGLDNDQ�XDQJ�NHPEDOLDQ�

MLND�EHUWUDQVDNVL�PHQJJXQDNDQ�XDQJ�HOHNWURQLN�

J� 8DQJ� HOHNWURQLN� PHPEHUL� EHUEDJDL� NHXQWXQJDQ� PLVDOQ\D�� SHQHUELW� XDQJ�

HOHNWRQLN�PHPEHULNDQ�GLVNRQ�DWDX�FDVKEDFN ELOD�PHODNXNDQ�SHPED\DUDQ�

PHQJJXQDNDQ�XDQJ�HOHNWURQLN�SDGD�EHEHUDSD�PHUFKDQW�\DQJ�GLSLOLK�VHSHUWL��

UHVWDXUDQW��NDIH�

K� 8DQJ� HOHNWURQLN� ELVD� GLJXQDNDQ� XQWXN� PHQWUDQVIHU� GDQD� NH� VHVDPD�

SHQJJXQD� XDQJ� HOHNWURQLN� GDUL� SHQHUELW� \DQJ� VDPD�� 3HQJJXQD� MXJD� ELVD�

PHPEHOL� SXOVD� VHOXOHU�� PHPED\DU� WDJLKDQ� UXPDK� WDQJJD�� GDQ� WUDQVDNVL�

NHJLDWDQ�VHKDUL�KDUL�ODLQQ\D�

L� 0HQJJXQDNDQ� XDQJ� HOHNWNURQLN� VDPD� GHQJDQ� PHQGXNXQJ� SURJUDP�

SHPHULQWDK�*117�DWDX�PHZXMXGNDQ�OHVK�FDVK�VRFLHW\�

1DPXQ�� XDQJ� HOHNWURQLN� MXJD� PHPLOLNL� NHOHPDKDQ�� %HEHUDSD� GLDQWDUDQ\D�

\DLWX�

D� 'DQD� \DQJ� GLVLPSDQ� GDODP� XHQJ� HOHNWURQLN� WLGDN� GLMDPLQ� ROHK� OHPEDJD�

SHQMDPLQ�VLPSDQDQ�DWDX�/36�\DQJ�GLNHWDKXL�KDQ\D�PHQMDPLQ�GDQD�QDVDEDK�

\DQJ�GLVLPSDQ�GDODP�EHQWXN�UHNHQLQJ�VLPSDQDQ�GL�OHPEDJD�SHUEDQNDQ�

E� 3HQJJXQDDQ� XDQJ� HOHNWURQLN� WHUEDWDV� KDQ\D� SDGD� PHUFKDQW�PHUFKDQW�

WHUWHQWX�\DQJ�WHODK�EHNHUMD�VDPD�GHQJDQ�SHQHUELW�XDQJ�HOHNWURQLN��ELDVDQ\D�

KDQ\D�WHUVHGLD�GL�NRWD�NRWD�\DQJ�EHVDU��



��

F� 5HVLNR�DNLEDW�NDUWX�DWDX�SRQVHO�\DQJ�KLODQJ�DWDX�GLFXUL��\DLWX�QRPLQDO�XDQJ�

\DQJ� WHUVLPSDQ� NHPXQJNLQDQ� WLGDN� ELVD� GLVHODPDWNDQ�� NDUHQD� GDQD�

VHSHQXKQ\D�GDODP�NXDVD�VL�SHPHJDQJ�NDUWX�GDQ�WLGDN�DGD�RURWLVDVL�3,1�DWDX�

VHPDFDPQ\D�

��������3LKDN�SLKDN�GDODP�SHQ\HOHQJJDUDDQ�XDQJ�HOHNWURQLN

0HQXUXW�%DQN�,QGRQHVLD� WHUGDSDW�EHEHUDSD�SLKDN�GDODP�SHQ\HOHQJJDUDDQ�XDQJ�

HOHNWURQLN� \DQJ� GLWXDQJ� GDODP�3%,�1R�� �����3%,������ WHQWDQJ� XDQJ� HOHNWURQLN��

VHEDJDL�EHULNXW�

D� 3HPHJDQJ� DWDX� 3HQJJXQD� LDODK� SHQJJXQD� VDK� DWDX� \DQJ� WHODK� WHUGDIWDU�

VHEDJDL�SHPHJDQJ�XDQJ�HOHNWURQLN�

E� 3HQHUELW LDODK�SLKDN�\DQJ�PHQHUELWNDQ�XDQJ�HOHNWURQLN�EDLN�EDQN�PDXSXQ�

OHPEDJD�NHXDQJDQ�ODLQQ\D�

F� 3ULQFLSDO�\DLWX�SLKDN�\DQJ�EHUWDQJJXQJ�MDZDE�DWDV�SHQJHORODDQ�VLVWHP�DWDX�

MDULQJDQ�DQWDU�DQJJRWDQ\D��VHSHUWL�PHODOXNDQ�SHQHUXVDQ�GDWD�WUDQVDNVL�XDQJ�

HOHNWURQLN�PHODOXL MDULQJDQ��PHODNVDQDNDQ�SHUKLWXQJDQ�NHZDMLEDQ�GDQ�KDN��

PHQ\HOHVDLNDQ� SHPED\DUDQ�� GDQ� PHQHWDSNDQ� PHNDQLVPH� VHUWD� SURVHGXU�

ELVQLV��\DQJ�EHUSHUDQ�VHEDJDL�SHQHUELW�DWDX�DFTXLUHU�GDODP�WUDQVDNVL�XDQJ�

HOHNWURQLN�

G� $FTXLUHU�DGDODK�SLKDN�\DQJ�PHODNXNDQ�NHUMD�VDPD�GHQJDQ�SHQ\HGLD�EDUDQJ�

DWDX� SHGDJDQJ� �PHUFKDQW�� VHKLQJJD� SHGDJDQJ� ELVD� PHPSURVHV� WUDQVDNVL�

XDQJ� HOHNWURQLNQ\D�� GDQ� MXJD� EHUWDQJJXQJ� MDZDE� GDODP� SHQ\HOHVDLDQ�

SHPED\DUDQ�NHSDGD�SHGDJDQJ�

H� 3HQ\HOHQJJDUD� .OLULQJ� LDODK� SLKDN� \DQJ� EHUWXJDV� VHWHODK� WHUMDGL� SURVHV�

WUDQVDNVL� XDQJ� HOHNWURQLN� GHQJDQ� PHPSHUKLWXQJNDQ� NHZDMLEDQ� GDQ� KDN�

NHXDQJDQ�PDVLQJ�PDVLQJ�SHQHUELW�

I� 3HQ\HOHQJJDUD� 6ZLWFKLQJ� LDODK� EDQN� PDXSXQ� OHPEDJD� VHODLQ� EDQN� \DQJ�

PHQ\HGLDNDQ�LQIUDVWUXNWXU�\DQJ�EHUIXQJVL�VHEDJDL�SXVDW�DWDX�SHQJKXEXQJ�

SHQHUXVDQ�GDWD�WUDQVDNVL�XDQJ�HOHNWURQLN�

J� 3HGDJDQJ�DWDX�PHUFKDQW�LDODK�SHQ\HGLD�EDUDQJ�DWDX�MDVD�\DQJ�PHQMXDOQ\D�

NHSDGD�3HQJJXQD�GDQ�DNDQ�PHQHULPD�SHPED\DUDQ�GDUL�3HQJJXQD�



��

K� 3HQ\HOHQJJDUD� 3HQ\HOHVDLDQ� $NKLU� LDODK� SLKDN� \DQJ� EHUWDQJJXQJ� MDZDE�

XQWXN�PHODNXNDQ�SHQ\HOHVDLDQ�DNKLU WHUKDGDS�KDN�GDQ�NHZDMLEDQ�NHXDQJDQ�

PDVLQJ�PDVLQJ� SHQHUELW� DWDX� $FTXLUHU EHUGDVDU� KDVLO� SHUKLWXQJDQ� SLKDN�

NOLULQJ

L� 3HQ\HOHQJJDUD� -DVD� 6LVWHP� 3HPED\DUDQ� LDODK� SHQ\HOHQJJDUD� MDVD� VLVWHP�

SHPED\DUDQ� VHEDJDLPDQD� GLPDNVXG� GDODP� NHWHQWXDQ� EDQN� ,QGRQHVLD�

PHQJHQDL�SHQ\HOHQJJDUDDQ�SHPURVHVDQ�WUDQVDNVL�SHPED\DUDQ�

M� 3HQ\HOHQJJDUD�SHQXQMDQJ� LDODK�SHQ\HOHQJJDUD�SHQXQMDQJ� \DQJ�GLPDNVXG�

GDODP� NHWHQWXDQ� EDQN� LQGRHQVLD� PHQJHQDL� SHQ\HOHQJJDUDDQ� SHPURVHVDQ�

WUDQVDNVL�SHPED\DUDQ�

��������'DIWDU�8DQJ�(OHNWURQLN�GL�,QGRQHVLD

'LODQVLU�GDODP�ODPDQ�ZHE�%DQN�,QGRQHVLD���������KLQJJD����0HL������VXGDK�

WHUGDIWDU�VHEDQ\DN�����OLPD�SXOXK�VDWX��SHQ\HOHQJJDUD�XDQJ�HOHNWURQLN�\DQJ�DGD�GL�

,QGRQHVLD��SDGD�WDEHO�����EHULNXW�LQL�

7DEHO����� 3HQ\HOHQJJDUD�8DQJ�(OHNWURQLN�GL�,QGRQHVLD

1R 1DPD�3HQ\HOHQJJDUD� 1DPD�3URGXN�8DQJ�(OHNWURQLN

�� 37�$UWDMDVD�3HPED\DUDQ�(OHNWURQLV 0<17�(�0RQH\

�� 37�%DQN�&HQWUDO�$VLD�7EN� 6DNXNX�GDQ�)OD]]

�� 37�%DQN�&,0%�1LDJD� 5HNHQLQJ�3RQVHO

�� 37�%DQN�'., -DNDUWD�2QH�-DN2QH�GDQ�
-DN&DUG

�� 37�%DQN�0DQGLUL��3HUVHUR��7EN 0DQGLUL�H�&DVK�	�0DQGLUL�H�
0RQH\

�� 37�%DQN�0HJD�7EN 0HJD�9LUWXDO�GDQ�0HJD�&DVK

�� 37� %DQN� 1HJDUD� ,QGRQHVLD� �3HUVHUR��
7EN�

8QLN4X�GDQ�7DS&DVK

�� 37�%DQN�1DWLRQDOQREX 1REX�H�0RQH\

�� 37�%DQN�3HUPDWD %%0�0RQH\

��� 37�%DQN�5DN\DW�,QGRQHVLD 7�EDQN�GDQ�%UL]]L

��� 37�)LQQHW�,QGRQHVLD )LQQ&KDQQHO

��� 37�,QGRVDW�7EN 3D\3UR�'RPSHWNX



��

��� 37�1XVD�6DWX�,QWL�$UWKD 'RNX3D\

��� 37�6N\H�6DE�,QGRQHVLD 6N\H�0RELOH�0RQH\�GDQ�
6N\H&DUG

��� 37�7HOHNRPXQLNDVL�,QGRQHVLD�7EN )OH[\�&DVK�GDQ�L9DV�&DUG

��� 37�7HOHNRPXQLNDVL�6HOXOHU 7�&DVK�GDQ�7DS�,]\

��� 37�;/�$[LDWD�7EN ;/�7XQDL

��� 37�6PDUWIUHQ�7HOHFRP�7EN 8DQJNX

��� 37�'RPSHW�$QDN�%DQJVD� *R�3D\

��� 37�:LWDPL�7XQDL�0DQGLUL 7UXH0RQH\

��� 37�(VSD\�'HELW�,QGRQHVLD�.RH� 'DQD

��� 37�%DQN�41%�,QGRQHVLD�7EN� 'RRHW

��� 37�%3'�6XPVHO�%DEHO� %6%�&DVK

��� 37�%XDQD�0HGLD�7HNQRORJL *XGDQJ�9RXFKHU

��� 37�%LPDVDNWL�0XOWL�6LQHUJL� 6SHHG�&DVK

��� 37�9LVLRQHW�,QWHUQDVLRQDO� 2YR�&DVK

��� 37�,QWL�'XQLD�6XNVHV ,6DNX

��� 37�9HULWUD�6HQWRVD�,QWHUQDVLRQDO� 3D\WUHQ

��� 37�6ROXVL�3DVWL�,QGRQHVLD .DV3UR

��� 37�%OXHSD\�'LJLWDO�,QWHUQDVLRQDO� %OXH3D\

��� 37�(]HHOLQN�,QGRQHVLD (]HHOLQN

��� 37�(�3D\�*OREDO�8WDPD� 0�%D\DU

��� 37�&DNUD�8OWLPD�6HMDKWHUD� '8:,7

��� 37�$LUSD\�,QWHUQDWLRQDO�,QGRQHVLD� 6KRSHH3D\

��� 37�%DQN�6LQDUPDV� 6LPDV�(�0RQH\

��� 37�7UDQVDNVL�$UWKD�*HPLODQJ� 2WWR&DVK

��� 37�)LQWHN�.DU\D�1XVDQWDUD� /LQN$MD

��� 37�0D[�,QWHUDFWLYHV�7HFQRORJLHV� =LSD\

��� 37�6DUDQD�3DFWLQGR 3$&&DVK

��� 37�'DWD&HOO�,QIRPHGLD� 3$<',$

��� 37�1HW]PH�.UHDVL�,QGRQHVLD� 1HW]PH

��� 37�%DQN�%1,�6\DULDK� +DVDQDKNX



��

6XPEHU��%DQN�,QGRQHVLD������ �GLDNVHV�SDGD���-XQL������

3HUXVDKDDQ� SHQ\HOHQJJDUD� XDQJ� HOHNWURQLN� \DQJ� WHUGDIWDU� GL� %DQN� ,QGRQHVLD�

PHPLOLNL�WDQJJDO�RSHUDVLRQDO�\DQJ�EHUEHGD�EHGD��1DPXQ��\DQJ�SHUWDPD�NDOL�\DLWX�

37�%DQN�&HQWUDO�$VLD��37�%DQN�'.,��37�%DQN�0DQGLUL��37�%DQN�0HJD��GDQ�37�

%DQN�1HJDUD� ,QGRQHVLD� \DLWX� SDGD� WDQJJDO� �� -XOL� ������ 6HGDQJNDQ� \DQJ� SDOLQJ�

WHUEDUX�\DLWX�37�9LVL�-D\D�,QGRQHVLD�\DLWX�SDGD�WDQJJDO���$SULO������

��������'DIWDU�3URGXN�3D\ODWHU�'L�,QGRQHVLD

'L� ,QGRQHVLD� VHQGLUL� SURGXN� FLFLODQ� WDQSD� NDUWX� NUHGLW� PDNLQ� EDQ\DN�

EHUPXQFXODQ��)LQWHFK�7HFKQRORJ\�PHQXUXW�%DQN� ,QGRQHVLD�\DLWX�KDVLO�JDEXQJDQ�

DQWDUD�SHUXVDKDDQ� MDVD�NHXDQJDQ�GHQJDQ� WHNQRORJL�\DQJ�PHQJXEDK�PRGHO�ELVQLV�

NRQYHQVLRQDO�PHQMDGL�PRGHUDW��VHSHUWL�GDODP�KDO�SHPED\DUDQ�\DQJ�DZDOQ\D�KDUXV�

PHPEDZD�XDQJ�WXQDL�GDQ�EHUWDWDS�PXND��VHNDUDQJ�ELVD�GDUL�WUDQVDNVL�MDUDN�MDXK�GDQ�

GHQJDQ� KLWXQJDQ� GHWLN� VDMD�� 'LODQVLU� GDUL� ODPDQ� ZHE� 2-.� �RMN�JR�LG��� KLQJJD�

)HEUXDUL������VXGDK�WHUGDSDW�VHEDQ\DN������VHUDWXV�HQDP�SXOXK�VDWX��SHUXVDKDDQ�

)LQWHFK� /HQGLQJ� \DQJ� EHUL]LQ� GDQ� WHUGDIWDU� GL� 2-.�� %HULNXW� LQL� EHEHUDSD�

GLDQWDUDQ\D�SDGD�7DEHO�����

7DEHO������3HUXVDKDDQ�)LQWHFK�/HQGLQJ�GL�,QGRQHVLD

1R�� 1DPD�3URGXN 1DPD�3HUXVDKDDQ

�� .UHGLYR� 37�)LQ$FFHO�'LJLWDO�,QGRQHVLD

�� $NXODNX� 37��3LQWDU�,QRYDVL�'LJLWDO

��� 37�01&�7HNQRORJL�1XVDQWDUD� 6SLQSD\

��� 37�.HUHWD�&RPPXWHU�,QGRQHVLD� .07

��� 37�0DVV�5DSLG�7UDQVLW� 077

��� 37�3DSULND�0XOWL�0HGLD 3DSULND

��� 37�$VWUD�'LJLWDO�$UWKD $VWUD3D\

��� 37�%DQN�2&%&�1,63 2QH�:DOOHW

��� 37�5SD\�)LQDQVLDO�'LJLWDO�,QGRQHVLD <RXUSD\

��� 37�9LVL�-D\D�,QGRQHVLD (LGXSD\

��� 37�%DQN�-DEDU�GDQ�%DQWHQ 'LJL&DVK



��

�� &LFLO 37�&LFLO�6ROXVL�0LWUD�7HNQRORJL

�� 7UDYHORND3D\ %DQN�%5,��%1,��'DQDPDV

�� +RPH�&UHGLW� 37�+RPH�&UHGLW�,QGRQHVLD

�� $ZDQ�7XQDL� 37�6LPSOHIL�7DNQRORJL�,QGRQHVLD

�� -XOR�&LFLO� 37�-XOR�7HNQRORJL�,QGRQHVLD

�� 2YR�SD\ODWHU� 7DUDOLWH

�� 7RNRSHGLD 7DUDOLWH

��� *2-(.�SD\ODWHU� )LQGD\D

��� /D]DGD�3D\ODWHU .UHGLYR

��� %XNDODSDN -XOR

��� 6KRSHH�SD\ODWHU� 37�/HQWHUD�'DQD�1XVDQWDUD

��� ,QGRGDQD� 37�$UWKD�'DQD�7HNQRORJL

��� '$1$� 37��(VSD\�'HELW�,QGRQHVLD�NRH

��� /LQN$MD� )LQWHN�.DU\D�1XVDQWDUD

6XPEHU��2WRULWDV�-DVD�.HXDQJDQ������ �GLDNVHV�SDGD���-XQL������

0HQXUXW :HE�2-. �GLDNVHV����0DUHW��������)LQWHFK�/HQGLQJ�DWDX�)LQWHFK�3HHU�

WR�3HHU� /HQGLQJ �3�3�� PHUXSDNDQ� OD\DQDQ� SLQMDP� PHPLQMDP� XDQJ� EHUEDVLV�

WHNQRORJL� LQIRUPDVL��GHQJDQ� LQRYDVLQ\D� \DQJ�PHPDQIDDWNDQ� WHNQRORJL� LQIRUPDVL�

VHKLQJJD� SHPEHUL� SLQMDP�GDQ�SHQHULPD�SLQMDPDQ�GDSDW�PHODNXNDQ� WUDQVDNVLQ\D�

WDQSD� KDUXV� EHUWHPX� VHFDUD� ODQJVXQJ�PHODLQNDQ�PHODOXL� VLVWHP� \DQJ�GLVHGLDNDQ�

VHSHUWL�VHEXDK�DSOLNDVL��

�����3HQJHUWLDQ�3HUVHSVL�.HPXGDKDQ�3HQJJXQDDQ

.HPXGDKDQ�EHUDVDO�GDUL�NDWD�GDVDU�\DLWX�PXGDK��0HQXUXW�.DPXV�%HVDU�%DKDVD�

,QGRQHVLD�PXGDK�\DLWX�WLGDN�PHPHUOXNDQ�WHQDJD�DWDX�SLNLUDQ�GDODP�PHQJHUMDNDQ�

WLGDN�EHUDW��WLGDN�VXNDU�DWDX�JDPSDQJ��.HPXGDKDQ�PHQXUXW�.%%,�\DLWX�VHVXDWX�\DQJ�

GDSDW� PHPSHUPXGDK� GDQ� PHOHDQFDUNDQ� XVDKD�� 0HQXUXW� 'DYLV� GDODP� 3DPEXGL�

����������NHPXGDKDQ�SHQJXQDDQ�(DVH�RI�XVH�DGDODK�VHMDXK�PDQD�VHVHRUDQJ�SHUFD\D�

EDKZD�PHQJJXQDNDQ�VLVWHP� WHUWHQWX� DNDQ�EHEDV�GDUL�XVDKD��6HGDQJNDQ�PHQXUXW�

5RJHUV� GDODP� 2FWDYLD� GDQ� +DIL]K� ��������� PHQHJDVNDQ� EDKZD� NHPXGDKDQ�

SHQJJXQDDQ�DGDODK�LVWLODK�\DQJ�PHZDNLOL�WLQJNDW�GL�PDQD�LQRYDVL�GLDQJJDS�WLGDN�



��

VXOLW�XQWXN�GLSDKDPL��GLSHODMDUL�DWDX�GLRSHUDVLNDQ��'DSDW�GLVLPSXONDQ�NHPXGDKDQ�

SHQJJXQDDQ�\DLWX�NHDGDDQ�GLPDQD�VHVHRUDQJ�WLGDN�SHUOX�PHPHUOXNDQ�XVDKD�\DQJ�

EDQ\DN�XQWXN�PHQJJXQDNDQ�XDQJ�HOHNWURQLN�GDQ�PXGDK�XQWXN�GLSDKDPL�

0HQXUXW�*HQDG\� ����������� NHPXGDKDQ� SHQJJXQDDQ� \DQJ� GLNDLWNDQ� GHQJDQ�

XDQJ�HOHNWURQLN�VHEDJDL�EHULNXW�

�� 6LVWHP�0XGDK�'LPHQJHUWL

3HPDKDPDQ�WHQWDQJ�VLVWHP�DWDX�WDWD�FDUD�SHQJJXQDDQ�XDQJ�HONWURQLN�VDQJDW�

GLSHUOXNDQ� XQWXN� PHQGXNXQJ� SHQHUDSDQ� XDQJ� HOHNWURQLN� SDGD� PDV\DNDW��

0DV\DNDUDW�KDUXV�PHQJHWDKXL�EDKZD�OD\DQDQ�XDQJ�HOHNWURQLN�GDSDW�GLSHUROHK�

GDUL� DJHQ� SHOD\DQDQ� XDQJ� GLJLWDO� DWDXSXQ� GDUL� SHQJXQGXKDQ� DSOLNDVL� XDQJ�

HOHNWURQLN�PHODOXL� WHOHSRQ� JHQJJDP��8DQJ� HOHNWURQLN� GDSDW� GLJXQDNDQ� SDGD�

PHUFKDQW�PHUFKDQW�\DQJ�WHODK�EHNHUMDVDPD�GHQJDQ�SHQHUELW�XDQJ�HOHNWURQLN��

�� 3UDNWLV�'DODP�3HQJJXQDDQ

3HQJJXQDDQ� XDQJ� HOHNWURQLN� \DQJ� GLWXMXNDQ� XQWXN� PHPEHUL� NHPXGDKDQ�

NHSDGD�SHQJJXQD�KDUXV�PHPLOLNL�NHXQJJXODQ�GLDQWDUD�\DLWX�QLODL�SUDNWLV�VDDW�

SHQJRSHUDVLDQ�XDQJ�HOHNWURQLN�

6\DUDW�DJDU�XDQJ�HOHNWURQLN�GDSDW�GLJXQDNDQ�\DLWX��KDUXV�WHUVHGLD�VDOGR�\DQJ�

PHQFXNXSL� GDQ� MXJD� PHVLQ� XQWXN� EHUWUDQVDNVL�� SHQJJXQD� GDSDW� ODQVJXQJ�

PHQHPSHONDQ� DWDX�PHQJJHVHNNDQ� XDQJ� HOHNWURQLN� SDGD�PHVLQ� WHUVHEXW� VDDW�

PHODNXNDQ�SHPED\DUDQ��8QWXN�XDQJ�HOHNWURQLN�EHUEDVLV�VHUYHU��SHQJJXQD�KDUXV�

PHPDVWLNDQ� EDKZD� SHUDQJNDW� GDODP� NHDGDDQ� RQOLQH� DWDX� WHUKXEXQJ� GHQJDQ�

LQWHUQHW�

�� 6LVWHP�0XGDK�'LJXQDNDQ

$SDELOD�SHQJJXQD�LQJLQ�PHQJJXQDNDQ�XDQJ�HOHNWURQLN�VHEDJDL�DOWHUQDWLIH�

LQVWUXPHQW�SHPED\DUDQ��PDND�SDVWLNDQ�VDOGR�\DQJ�GLPLOLNL�FXNXS��GDQ�WLQJJDO�

PHQ�WDS ��PHQHPSHONDQ�NDUWX�NH�PHVLQ�HGF�XQWXN�\DQJ�EHEDVLV�FKLS��VHGDQJNDQ�

XQWXN� \DQJ� EHUEDVLV� VHUYHU�� SHQJJXQD� KDQ\D� WLQJJDO�PHPLQGDL EDUFRGH GDUL�

DSOLNDVL�XDQJ�HOHNWURQLN�GDQ�PHQJDUDKNDQQ\D�NH�PHVLQ�\DQJ�WHODK�GLVHGLDNDNDQ�

SDGD�PHUFKDQW��

�� 6LVWHP�0XGDK�'LMDQJNDX

8DQJ�HOHNWURQLN�ELVD�GLJXQDNDQ�SDGD�PHUFKDQW�\DQJ�EHNHUMDVDPD�GHQJDQ�

SHQHUELW� XDQJ� HOHNWURQLN�� 8QWXN� SHQJLVLDQ� XODQJ� VDOGR� DWDX� WRS�XS� ELVD�



��

GLODNXNDQ� PHODOXL� PHVLQ� $70�� PRELOH� EDQNLQJ�� LQWHUQHW� EDQNLQJ��PDXSXQ�

PHODOXL�PLQLPDUNHW�VHSHUWL�DOIDPDUW�GDQ�LQGRPDUHW�

�����3HQJHUWLDQ�3HUVHSVL�.HJXQDDQ

0HQXUXW�'DYLV�GDODP�3DPEXGL�����������PHQJDWDNDQ�EDKZD�SHUVHSVL�NHJXQDDQ�

DWDX�SHUFHLYHG�XVHIXOQHVV�DGDODK�VHMDXK�PDQD�WLQJNDW�NHSHUFD\DDQ�VHVRUDQJ�EDKZD�

GHQJDQ� PHQJJXQDNDQ� VXDWX� VLVWHP� WHNQRORJL� DNDQ� PHPEHULNDQ� PDQIDDW� GDQ�

PHQLQJNDWNDQ�NLQHUMD�SHNHUMDDQQ\D��-DGL��DSDELOD�VXDWX�VLVWHP�WHNQRORJL� WHUVHEXW�

GLSHUFD\D�DNDQ�EHUJXQD�PDND�VHVHRUDQJ�WHUVHEXW�DNDQ�PHQJJXQDNDQQ\D��1DPXQ�

VHEDOLNQ\D�� MLND� VXDWX� VLVWHP� WHNQRORJL� GLSHUFD\D� WLGDN� DNDQ� EHUJXQD�� PDND�

VHVHRUDQJ� LWX� WLGDN� DNDQ� PHQJJXQDNDDQ\D�� 6HGDQJNDQ� PHQXUXW� :DQJ� GDQ� /L�

����������� PHQJDWDNDQ� EDKZD� NRQVXPHQ� GDSDW� PHUDVDNDQ� SHUVHSVL� NHJXQDDQ�

NHWLND�WHNQRORJL�\DQJ�GLDGRSVL�GDSDW�PHPDNDQ�VHGLNLW�ZDNWX�GDQ�PHPEHUL�HILVLHQVL�

\DQJ�WLQJJL�GDODP�EHUWUDQVDNVL��

.HJXQDDQ�GDODP�3DPEXGL����������PHPLOLNL�� �WLJD� LQGLNDWRU��\DLWX�

�� SHQJKHPDWDQ� ZDNWX�� \DLWX� SHQJJXQDDQ� GDUL� DSOLNDVL� 2YR� VDQJDW� FHSDW�

GLDSOLNDVLNDQ�� EHJLWXSXOD� SDGD� ILWXU� 2YRSD\ODWHU�Q\D� \DQJ� MXJD� GDSDW�

PHQJKHPDW�ZDNWX�NHWLND�EHUWUDQVDNVL�NDUHQD�GDSDW�GLJXQDNDQ�NDSDQSXQ��GDQ�

WDQSD�SURVHV�\DQJ�UXPLW�

�� 8ELNXLWDV�� DWDX� GDODP� .%%,� GLVHEXW� NHDGDDQ� PXQFXO� GLPDQD�PDQD��

0DNVXGQ\D�DGDODK�DSOLNDVL�2YR�GDQ�ILWXU�SD\ODWHU�GDSDW�GLJXQDNDQ�GL�KDPSHU�

VHPXD� WHPSDW� SHUEHODMDDQ� EDLN� RQOLQH PDXSXQ� RIIOLQH�� 3HQJJXQD� GDSDW�

PHQJJXQDNDQ�DSOLNDVL� WDQSD�KDUXV�GDWLQJ�ODQJVXQJ�NH�WRNR�XQWXN�PHODNXNDQ�

WUDQVDNVL��GDSDW�GLJXQDNDQ�NDSDQSXQ�GDQ�GLPDQDSXQ�

�� .HQ\DPDQDQ�� GDODP� PHQJJXQDNDQ� DSOLNDVL� SHQJJXQD� DNDQ� PHUDVD� Q\DPDQ�

NDUHQD� DGDQ\D� VLVWHP� NHDPDQDQ� EHUXSD� 3,1� VDDW� DNDQ� PHQJDNVHV� DSOLNDVL�

VHEDJDL�ZXMXG�SHUOLQGXQJDQ� WHUKDGDS�GDWD� SHQJJXQD��$SOLNDVL� GDSDW� GLDNVHV�

FHSDW� PHODOXL� WHOHSRQ� VHOXOHU� PDVLQJ�PDVLQJ� SHQJJXQD� GDODP� VDWX� QRPRU�

VHKLQJJD�PHQLQJNDWNDQ�NHSDVWLDQ�
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�����3HQJHUWLDQ�SHUVHSVL�NHDPDQDQ

0HQXUXW 7VLDNLV� GDQ� 6WHSKDQLGHV� GDODP 2FWDYLD� GDQ� +DIL]K� ���������

EHUSHQGDSDW� EDKZD� NHDPDQDQ� DGDODK� VHSHUDQJNDW� SURVHGXU� GDQ� SURJUDP� XQWXN�

PHPYHULILNDVL� VXPEHU� LQIRUPDVL�� PHQMDPLQ� LQWHJULWDV� GDQ� SULYDVL� LQIRUPDVL��

6HGDQJNDQ�PHQXUXW�+D\XQLQJW\DV�GDODP�0DXOLDQL �����������SHUVHSVL�NHDPDQDQ�

GLGHILQLVLNDQ� VHEDJDL� SUREDELOLWDV� VXEMHNWLI� GLPDQD� NRQVXPHQ� SHUFD\D� EDKZD�

LQIRUPDVL� SULEDGL�PHUHND� WLGDN� DNDQ� GLOLKDW�� GLVLPSDQ�� GDQ� GLPDQLSXODVL� VHODPD�

WUDQVLW� GDQ� SHQ\LPSDQDQ� ROHK� SLKDN�SLKDN� \DQJ� WLGDN� SDQWDV� GHQJDQ� FDUD� \DQJ�

VHVXDL�GHQJDQ�KDUDSDQ�PHUHND�

.HPDQDQ�PHQXUXW�$QDP������������PHPLOLNL����WLJD��LQGLNDWRU�\DLWX�

�� 3ULYDF\��DWDX�NHUDKDVLDDQ�GDWD�SULEDGL GLPDQD�NHUDKDVLDDQ�GDWD�SHQJJXQD�\DQJ�

GLGDIWDUNDQ�NHSDGD�SHQHUELW�XDQJ�HOHNWURQLN�WHUMDJD�NHUDKDVLDDQQ\D��3HQJJXQD�

DNDQ�PHUDVD�DPDQ�PHUHNDP�GDWD�SULEDGLQ\D�VDDW�PHODNXNDQ�SHQGDIWDUDQ��WLGDN�

DNDQ�WHUMDGL�NHERFRUDQ�GDWD�DWDX�VHPDFDPQ\D�\DQJ�GDSDW�PHUXJLNDQ�SHQJJXQD�

�� ,QWHJULW\��DWDX�LQWHJLWDV�\DLWX�GDODP�PHQJJXQDNDQ�XDQJ�HOHNWURQLN��SHQJJXQD�

DPDQ�WHUKDGDS�NHMDGLDQ�SHQJKDSXVDQ�DWDX�SHQJXEDKDQ�GDWD�WDQSD�LMLQ�GDUL�SLKDN�

EHUZHQDQJ��NHDNXUDWDQ�VHUWD�NHXWXKDQ�LQIRUPDVL�MXJD�GLMDJD�GDUL�RNQXP�\DQJ�

WLGDN�EHUWDQJJXQJ�MDZDE�

�� $XWKHQWLFDWLRQ��DXWHQWLNDVL�\DLWX�VDODK�VDWX�ODQJNDK�XQWXN�PHQMDJD�NHDPDQDQ�

VXDWX�VLVWHP�GHQJDQ�PHQJRQILUPDVL�EDKZD�VHVHRUDQJ�DWDX�VHVXDWX�LWX�DVOL�DWDX�

DXWHQWLN�� 'DODP� KDO� SHQJJXQDDQ� XDQJ� HOHNWURQLN�� DXWHQWLNDVL� DGDODK� XQWXN�

PHPDVWLNDQ� EDKZD� \DQJ� PHQJJXQDNDQ� DWDX� \DQJ� GDSDW� PHQJDNVHV� XDQJ�

HOHNWURQLN�PHUXSDNDQ�SHQJJXQD�DVOLQ\D�

�����0LQDW 3HQJJXQDDQ�8DQJ�(OHNWURQLN

0HQXUXW� 6\DLIXO� %DKUL� 'MDPDUDK� GDODP� $]L]L� ����������� PLQDW� DGDODK�

NHFHQGHUXQJDQ� \DQJ� PHQHWDS� XQWXN� PHQJHQDQJ� GDQ� PHPSHUKDWLNDQ EHEHUDSD�

DNWLYLWDV�� 6HVHRUDQJ� \DQJ� EHUPLQDW� WHUKDGDS� DNWLYLWDV� DNDQ� PHPSHUKDWLNDQ�

DNWLYLWDV�LWX�VHFDUD�NRQVLVWHQ GHQJDQ�UDVD�VHQDQJ��6HGDQJNDQ�PHQXUXW�6XU\REURWR�

GDODP�0XNWL� ����������� PLQDW� PHUXSDNDQ� NHFHQGHUXQJDQ� GDODP� VXDWX� LQGLYLGX�
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XQWXN�WHUWDULN�SDGD�VXDWX�REMHN�DWDX�PHQ\HQDQJL�VXDWX�REMHN�GDQ�NHFHQGHUXQJDQ�

NHFHQGHUXQJDQ�ODLQ�\DQJ�PHQJJHUDNNDQ�LQGLYLGX�SDGD�VXDWX�SLOLKDQ�WHUWHQWX�

0HQXUXW� 3ULDPERGR� GDQ� 3UDEDZDQL� ����������� PLQDW� SHULODNX� DWDX�

PHQJJXQDNDQ�GLGHILQLVLNDQ�VHEDJDL�WLQJNDW�VHEHUDSD�NXDW�NHLQJLQDQ�DWDX�GRURQJDQ�

VHVHRUDQJ� XQWXN� PHODNXNDQ� SHULODNX� WHUWHQWX�� $GDQ\D� VXDWX� NHWHUWDULNDQ� \DQJ�

PHQHWDS� SDGD GLUL� VXDWX� VXEMHN� DWDX� VHVHRUDQJ \DQJ� VHGDQJ�PHQJDODPLQ\D� DWDV�

VXDWX�ELGDQJ�DWDX�KDO�WHUWHQWX�GDQ�WLPEXOQ\D UDVD�VHQDQJ�WHUKDGDS�ELGDQJ�DWDX�KDO�

WHUVHEXW�� VHKLQJJD� VHVHRUDQJ� EHUNHLQJLQDQ� XQWXN�PHQGDODPLQ\D��0LQDW�PHQXUXW�

3UDWDPD� GDQ� 6XSXWUD� ����������� \DLWX NHLQJLQDQ� \DQJ� GLGRURQJ� ROHK� VXDWX�

NHLQJLQDQ� VHWHODK� PHOLKDW�� PHQJDPDWL� GDQ� PHPEDQGLQJNDQ� VHUWD�

PHPSHUWLPEDQJNDQ�GHQJDQ�NHEXWXKDQ�\DQJ�GLLQJLQNDQQ\D

0LQDW� GLLGHQWLILNDVL� PHODOXL� LQGLNDWRU�LQGLNDWRU� VHEDJDL� EHULNXW �)HUGLQDQG�

GDODP�$]L]L�������������

�� 0LQDW� UHIUHQVLDO�� DGDODK NHFHQGHUXQJDQ� SDGD� VHVHRUDQJ� XQWXN�

PHUHIHUHQVLNDQ�SURGXN�WHUVHEXW�NHSDGD�RUDQJ�ODLQ�

�� 0LQDW� SUHIHUHQVLDO�� DGDODK PLQDW� \DQJ� GLJDPEDUNDQ� VHEDJDL SHULODNX�

VHVHRUDQJ�\DQJ�PHPLOLNL�SUHIHUHQVL�XWDPD�SDGD�SURGXN�WHUVHEXW�

�� 0LQDW� WUDQVDNVLRQDO�� DGDODK NHFHQGHUXQJDQ� \DQJ� WLPEXO� SDGD� LQGLYLGX�

XQWXN�PHPEHOL�VXDWX�SURGXN��

�� 0LQDW� HNVSORUDWLI�� GLJDPEDUNDQ VHEDJDL� SHULODNX� VHVHRUDQJ� \DQJ� VHODOX�

PHQFDUL� LQIRUPDVL� PHQJHQDL� SURGXN� \DQJ� GLPLQDWLQ\D� GDQ� PHQFDUL�

LQIRUPDVL�XQWXN�PHQGXNXQJ�VLIDW�VLIDW�SRVLWLI GDQ�NHXQJJXODQ GDUL�SURGXN�

WHUVHEXW�

�����+XEXQJDQ�$QWDU�9DULDEHO�3HQHOLWLDQ

������3HQJDUXK�3HUVHSVL�.HPXGDKDQ�3HQJJXQDDQ�7HUKDGDS�0LQDW�

3HQJJXQDDQ�8DQJ�(OHNWURQLN

+DVLO� SHQHOLWLDQ� PHQXUXW� 3UDWDPD� GDQ� 6XSXWUD� ������� EDKZD� YDULDEHO

NHPXGDKDQ� SHQJJXQDDQ� EHUSHQJDUXK� SRVLWLI� GDQ� VLJQLILNDQ� WHUKDGDS� PLQDW�

PHQJJXQDNDQ�XDQJ�HOHNWURQLN��+DO�LQL�GDSDW�GLOLKDW�SDGD�KDVLO�SHQHOLWLDQ�PHODOXL�
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XML� W�KLWXQJ�\DLWX� OHELK�NHFLO�GDUL������\DLWX�������������'HQJDQ�GHPLNLDQ��KDVLO�

SHQHOLWLDQ� LQL� PHQGXNXQJ� KLSRWHVLV� \DQJ� GLDMXNDQ� ³3HUVHSVL� .HPXGDKDQ�

3HQJJXQDDQ�EHUSHQJDUXK�SRVLWLI�WHUKDGDS�PLQDW�PHQJJXQDNDQ�XDQJ�HOHNWRQLN´�

3HUVHSVL� NHPXGDKDQ� SHQJJXQDDQ� PHUXSDNDQ� NHDGDDQ� GLPDQD� VHVHRUDQJ�

WHUEHEDV�GDUL�XVDKD�VDDW�PHQJRSHUDVLNDQ�VHVXDWX��-DVD�OD\DQDQ�XDQJ�HOHNWURQLN�\DQJ�

VXGDK�EDQ\DN�EHUNHPEDQJ�VDDW�LQL�PHQDZDUNDQ�NHPXGDKDQ�GDQ�NHSUDNWLVDQ�GDODP�

PHQJJXQDNDQ� XDQJ� HOHNWURQLN�� .HWLND� SHQJJXQD� PHUDVD� PXGDK� GDODP�

PHQJJXQDNDQ� XDQJ� HOHNWURQLN�� PDND� SHQJJXQD� DNDQ� PHPSHUWLPEDQJNDQ� XQWXN�

PHQJJXQDNDQ� XDQJ� HOHNWURQLN� WHUVHEXW� GLNHPXGLDQ� KDUL�� GDQ� PHQMDGLNDQ� XDQJ�

HOHNWURQLN� VHEDJDL� DODW� LQVWUXPHQW� SHPED\DUDQ� VHKDUL�KDUL�� .DUHQD� SHQJJXQD�

PHUDVD�OHELK�SUDNWLV�NHWLND�PHODNXNDQ�SHPED\DUDQ�PHQJJXQDNDQ�XDQJ HOHNWURQLN�

GLEDQGLQJNDQ� XDQJ� WXQDL�� 7HWDSL� VHEDOLNQ\D�� DSDELOD� VDDW� EHUWUDQVDNL�

PHQJJXQDNDDQ� XDQJ� HOHNURQLN� WHUDVD� OHELK� VXOLW�� PDND� SHQJJXQD� DNDQ�

PHQJJXQDNDQ�XDQJ�WXQDL�VDDW�EHUWUDQVDNVL�\DQJ�GLUDVD�OHELK�PXGDK�

'HQJDQ�GHPLNLDQ��GDSDW�GLVLPSXONDQ�EDKZD�NHPXGDKDQ�GDODP�PHQJJXQDNDQ�

DNDQ� PHPEHULNDQ� QLODL� NHSUDNWLVDQ� GDODP� EHUWDQVDNVL� \DQJ� PHQ\HEDENDQ�

SHQJJXQD�DNDQ�PHPXWXVNDQ�XQWXN�PHQJJXQDNDQ�XDQJ�HOHNWURQLN�

�������3HQJDUXK�3HUVHSVL�.HJXQDDQ�7HUKDGDS�0LQDW�3HQJJXQDDQ�8DQJ�

(OHNWURQLN

+DVLO�SHQHOLWLDQ�PHQXUXW�6DILWUL��0XVLW\R��GDQ�0DUGKDQL���������EDKZD�YDULDEHO�

SHUVHSVL� NHJXQDDQ�EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS�PLQDW�PHQJJXQDNDDQ�GLJLWDO�

SD\PHQW�2YR��+DO�LQL�GDSDW�GLOLKDW�GDUL�KDVLO�SHQHOLWLDQ�PHODOXL�XML�W�KLWXQJ�OHELK�

NHFLO� GDUL� W� WDEHO� ����� \DLWX�������������'HQJDQ�GHPLNLDQ��KDVLO� LQL�PHQGXNXQJ�

KLSRWHVLV� \DQJ� GLDMXNDQ� ³SHUFHLYHG� XVHIXOQHVV� EHUSHQJDUXK� SRVLWLI� WHUKDGDS�

LQWHQWLRQ�WR�XVH´�

3HUVHSVL� NHJXQDDQ�PHUXSDNDQ� VXDWX� UDVD� SHUFD\D� WHUKDGDS� VLVWHP� LQIRUPDVL�

\DQJ� DNDQ� EHUJXQD� XQWXN� PHQLQJNDWNDQ� NLQHUMDQ\D� NHWLND� PHQJJXQDNDQQ\D��

6HVHRUDQJ� DNDQ� PHQJJXQDNDQ� SURGXN� SD\ODWHU� NHWLND� GLSHUFD\D� DNDQ� EHUJXQD�

XQWXN� PHQLQJNDWNDQ� NLQHUMD� GDODP� SURVHV� EHUWUDQVDNVLQ\D�� 1DPXQ� VHEDOLNQ\D��

NHWLND� SURGXN� SD\ODWHU GLUDVD� WLGDN� DNDQ� EHUJXQD� GDODP� PHQLQJNDWNDQ� NLQHUMD�
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GDODP� EHUWUDQVDNVL�� PDND� VHVHRUDQJ� WLGDN� DNDQ� PHQJJXQDNDQQ\D�� 6HVHRUDQJ�

WHUVHEXW�PXQJNLQ�DNDQ�PHQJJXQDNDQ�SURGXN�NHXDQJDQ�ODLQQ\D�\DQJ�GLUDVD�DNDQ�

EHUJXQD�GDODP�SURVHV�EHUWUDQVDNVLQ\D�DWDX�GDODP�PHODNXNDQ�SHPED\DUDQ�

'HQJDQ� GHPLNLDQ�� GDSDW� GLVLPSXONDQ� EDKZD� NHJXQDDQ� GDODP�PHQJJXQDNDQ�

DNDQ�PHQLQJNDWNDQ�NLQHUMD�GDODP�EHUWUDQVDNVL� VHKLQJJD�VHVHRUDQJ� WHUVHEXW�DNDQ�

PHPXWXVNDQ�XQWXN�PHQJJXQDNDQ�XDQJ�HOHNWURQLN�

������ 3HQJDUXK�3HUVHSVL�.HDPDQDQ�7HUKDGDS�0LQDW�3HQJJXQDDQ�8DQJ�

(OHNWURQLN

+DVLO�SHQHOLWLDQ�PHQXUXW�6DILWUL��0XVLW\R��GDQ�0DUGKDQL���������EDKZD�YDULDEHO

SHUVHSVL� NHDPDQDQ� EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS�PLQDW�PHQJJXQDNDQ� GLJLWDO�

SD\PHQW�2YR��+DO� LQL� MXJD�GDSDW�GLOLKDW�GDUL�KDVLO�SHQHOLWLDQ�PHODOXL�XML� W�KLWXQJ�

OHELK� NHFLO� GDUL� ����� \DLWX� ������������ 'HQJDQ� GHPLNLDQ�� KDVLO� LQL� PHQGXNXQJ�

KLSRWHVLV�\DQJ�GLDMXNDQ�³SHUFHLYHG�VHFXULW\ EHUSHQJDUXK�SRVLWLI�WHUKDGDS�LQWHQWLRQ�

WR�XVH´�

3HUVHSVL� NHDPDQDQ�PHUXSDNDQ�SHUDVDDQ� DPDQ� WHUKDGDS� VXDWX� VLVWHP�GLPDQD�

GDWD�\DQJ�NLWD�EHULNDQ�WLGDN�DNDQ�WHUMDGL�NHERFRUDQ�GDWD��DWDX�GDSDW�GLDNVHV�ROHK�

\DQJ�EXNDQ�EHUKDN�� WHUMDJD�NHUDKDVLDDQQ\D��-DVD�XDQJ�HOHNWURQLN�KDUXV�PHPLOLNL�

VLVWHP� NHDPDQDQ� \DQJ� NHWDW� GDQ� WLGDN�PXGDK� GLUHWDV� VHPEDUDQJ� RUDQJ�� NDUHQD�

LQIRUPDVL� GDWD� SULEDGL� \DQJ� GLUHNDP� ROHK� SHQJJXQD� NH� DSOLNDVL� XDQJ� HOHNWURQLN�

PHUXSDNDQ�GDWD�SULEDGL�\DQJ�VDQJDW�SHQWLQJ�VHSHWL�QRPRU�LGHQWLWDV�DWDXSXQ�QRPRU�

WHOHSRQ��%LDVDQ\D��GDODP�XDQJ�HOHNWURQLN�EHUEDVLV�VHUYHU�DWDX�DSOLNDVL��GLEXWXKNDQ�

3,1� DWDX� SDVVZRUG� VDDW� LQJLQ� PHQJDNVHV� XDQJ� HOHNWURQLN�� DGDSXOD� \DQJ� KDUXV�

PHPEHULNDQ�QRPRU�RWHQWLNDVL�\DQJ�GLNLULPNDQ�NH�QRPRU�WHOHSRQ�\DQJ�WHUKXEXQJ�

GHQJDQ�DSOLNDVL�XQWXN�PHPDVWLNDQ�EDKZD�\DQJ�PHQJDNVHV�XDQJ�HOHNWURQLN�WHUVHEXW�

PHUXSDNDQ�SHQJJXQD�DVOL��

$SDELOD�SHQJJXQD�SHUFD\D�XDQJ�HOHNURQLN�PHPEHULNDQ�UDVD�DPDQ�WHUKDGDS�GDWD�

\DQJ�WHODK�GLEHULNDQ�SHQJJXQD��PDND�SHQJJXQD�DNDQ�PHQJJXQDNDQ�XDQJ�HOHNWURQLN�

WDQSD�DGD�UDVD�NKDZDWLU��6HEDOLNQ\D��MLND�XDQJ�HOHNNWURQLN�WLGDN�PHPEHUL�UDVD�DPDQ�

DWDX�PHQLPEXONDQ�NHNKDZDWLUDQ�WHUKDGDS�GDWD�\DQJ�GLGDIWDUNDQ��PDND�SHQJJXQD�
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WLGDN�DNDQ�PHQJJXQDNDQ�DSOLNDVL�XDQJ�HOHNWURQLN�VHEDJDL�LQVWUXPHQW�SHPED\DUDQ�

DWDX�EHUWUDQVDNVL�

'HQJDQ�GHPLNLDQ��GDSDW�GLVLPSXONDQ�NHDPDQDQ�GDODP�PHQJDNVHV�DSOLNVL�GDSDW�

PHPEHULNDQ� UDVD� DPDQ� \DQJ�PHQ\HEDENDQ� SHQJJXQD� LQJLQ�PHQJJXQDNDQ� XDQJ�

HOHNWURQLN�VHEDJDL DODW�SHPED\DUDQ�

�����3HQJHPEDQJDQ�+LSRWHVLV

+LSRWHVLV�PHUXSDNDQ�GXJDDQ�VHPHQWDUD�\DQJ�PDVLK�KDUXV�GLFDUL�NHEHQDUDQQ\D��

+XEXQJDQ�DQWDU�YDULDEHO�GDODP�SHQHOLWLDQ�LQL�PHPLOLNL�KLSRWHVLV�EHULNXW�LQL�

�� 7HUGDSDW�SHQJDUXK VHFDUD�SDUVLDO SHUVHSVL�NHPXGDKDQ�SHQJJXQDDQ�WHUKDGDS�

PLQDW�SHQJJXQDDQ�RYRSD\ODWHU�

�� 7HUGDSDW� SHQJDUXK VHFDUD� SDUVLDO SHUVHSVL� NHJXQDDQ� WHUKDGDS� PLQDW�

SHQJJXQDDQ�RYRSD\ODWHU�

�� 7HUGDSDW� SHQJDUXK� VHFDUD� SDUVLDO� SHUVHSVL� NHDPDQDQ WHUKDGDS� PLQDW�

SHQJJXQDDQ�XDQJ�HOHNWURQLN�

�� 7HUGDSDW� SHQJDUXK� VHFDUD� VLPXOWD SHUVHSVL� NHPXGDKDQ� SHQJJXQDDQ��

SHUVHSVL�NHJXQDDQ�GDQ�SHUVHSVL�NHDPDQDQ�WHUKDGDS�PLQDW�SHQJJXQDDQ�XDQJ�

HOHNWURQLN�

�����.HUDQJND .RQVHSWXDO�3HQHOLWLDQ

0HQXUXW�6DSWR�+DU\RNR�GDODP�.DMLQ�������������NHUDQJND�NRQVHSWXDO�DGDODK�

PHQMHODVNDQ� VHFDUD� WHRULWLV� PRGHO� NRQVHSWXDO� GDUL� YDULDEHO�YDULDEHO� SHQHOLWLDQ��

WHQWDQJ�EDJDLPDQD�SHUWDXWDQ�WHRUL�\DQJ�EHUKXEXQJDQ�GHQJDQ�YDULDEHO�\DQJ�LQJLQ�

GLWHOLWL�� \DLWX� YDULDEHO� LQGHSHQGHQ� GDQ� YDULDEHO� GHSHQGHQ�� 0DND� NHUDQJND�

NRQVHSWXDO�GDODP�SHQHOLWLDQ LQL�GLJDPEDUNDQ�SDGD�JDPEDU���� EHULNXW�LQL�



��

*DPEDU������.HUDQJND�.RQVHSWXDO�3HQHOLWLDQ

3HUVHSVL�.HPXGDKDQ�
3HQJJXQDDQ��;��

3HUVHSVL�.HJXQDDQ
�;��

0LQDW�3HQJJXQDDQ�
8DQJ�(OHNWURQLN��<�

3HUVHSVL�.HDPDQDQ�
�;��


