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,�� /DWDU�%HODNDQJ

3HUNHPEDQJDQ� LQGXVWUL� PDQXIDNWXU� \DQJ� WHUMDGL� GL� ,QGRQHLVD� PHQJDODPL� SHQLQJNDWDQ�

VHLULQJ�EHUMDODQDQQ\D�ZDNWX� \DQJ� VHPDNLQ�PRGHUQ�� 3HUVDLQJDQ�SDVDU� \DQJ� VDQJDW�NHWDW�

PHPEXDW� LQGXVWUL� PDQXIDNWXU� KDUXV� VHODOX� PHQJKDVLONDQ� SURGXN� \DQJ� EHUNXDOLWDV� DWDX�

EHUPXWX�WLQJJL�XQWXN�GDSDW�EHUVDLQJ�GDQ�EHUWDKDQ�GHQJDQ�NRPSHWLWRU�ODLQQ\D��3HQLQJNDWDQ�

YROXPH�SURGXNVL�DWDX�YDULDQ�SURGXN�\DQJ�GLKDVLONDQ VHVXDL�GHQJDQ�EHVDU�DWDX�NHFLOQ\D�

VXDWX� SHUXVDKDDQ��3HUXVDKDDQ�KDUXV� GDSDW�PHPEHULNDQ� WLQJNDW� SURGXNVL� \DQJ�RSWLPXP�

XQWXN�PHODNXNDQ�SHQ\HVXDLDQ�DQWDUD�NHEXWXKDQ�GDQ�NDSDVLWDV�SURGXNVL�\DQJ�WHUVHGLD�GDSDW�

WHUFDSDL��6DW\D���������

37��'LUJDQWDUD�,QGRQHVLD DGDODK�VDODK�VDWX�SHUXVDKDDQ�GL�,QGRQHVLD�\DQJ�EHUJHUDN�GDODP�

ELGDQJ� LQGXVWU\�PDQXIDNWXU�SHPEXDWDQ�SHVDZDW�� SHQJHPEDQJDQ�GHVDLQ��GDQ�SHPEXDWDQ�

SHVDZDW�NRPXWHU� VLSLO� GDQ�PLOLWHU�GDHUDK��37��'LUJDQWDUD� ,QGRQHVLD PHQHUDSNDQ� VLVWHP�

PDNH� WR� RUGHU�GDQ�PHPLOLNL� SURJUDP�SURJUDP SDGD� SURVHV� SURGXNVLQ\D�� -HQLV� SHVDZDW�

\DQJ�GLSURGXNVL�DGDODK�1&�����1�����&1�����GDQ�&1����\DQJ�WHUPDVXN�GDODP�EDJLDQ�

IL[HG�ZLQJ��3HVDZDW�MHQLV 1&��� WHUPDVXN�GDODP�SHVDZDW�\DQJ�FXNXS EDQ\DN�GLSHVDQ�DWDX�

GHQJDQ�SHUPLQWDDQ�\DQJ�FXNXS�WLQJJL GLEDQGLQJNDQ�GHQJDQ�MHQLV�SHVDZDW�ODLQQ\D��3HVDZDW�

MHQLV�1&����ELDVDQ\D�GLSHVDQ�ROHK QHJDUD�9LHWQDP��7KDLODQG��)LOLSLQD��,QGLD��GDQ�ODLQQ\D�

�37� 'LUJDQWDUD� ,QGRQHVLD� �3HUVHUR�� ������� 3DGD� � SURVHV� SHPEXDWDQ� SHVDZDW� 1&���

WHUGDSDW EHEHUDSD�NRPSRQHQ�\DQJ�EHUIXQJVL�XQWXN�PHQJHQGDOLNDQ�NHVHLPEDQJDQ�SHVDZDW��

VHSHUWL�DLOHURQ�� UXGGHU��GDQ�HOHYDWRU� 3DGD�SHQHOLWLDQ� LQL� SHQHOLWL� KDQ\D� EHUIRNXV� SDGD�

EDJLDQ�NRPSRQHQ�SHQ\XVXQ�SHVDZDW�1&����DGDODK�NRPSRQHQ�DLOHURQ��3DGD�SHQHOLWLDQ�LQL�

SHQXOLV�EHUIRNXV�SDGD�EDJLDQ�NRPSRQHQ�DLOHURQ��.RPSRQHQ�WHUVHEXW�WHUOHWDN�SDGD�EDJLDQ�

VD\DS�SHVDZDW \DQJ�GLJXQDNDQ�EHUSDVDQJDQ�XQWXN�PHQJHQGDOLNDQ�SHVDZDW�GDODP�JHUDNDQ�

UROOLQJ �DWDX�JHUDNDQ�GL�VHNLWDU�VXPEX�ORQJLWXGLQDO�SHVDZDW���\DQJ�ELDVDQ\D�PHQJKDVLONDQ�

SHUXEDKDQ�MDOXU�SHQHUEDQJDQ�NDUHQD�PHPLULQJNDQ�VXPEX�DUDK�WHUEDQJ��%HULNXW�PHUXSDNDQ�

NRPSRQHQ�DLOHURQ SDGD�*DPEDU�,�� GDQ�*DPEDU�,���
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*DPEDU�,�� .RPSRQHQ�$LOHURQ 3DGD�3HVDZDW�1&�����������������������������������������������

6XPEHU���$HURVRDFHZHE�RUJ

*DPEDU�,�� .RPSRQHQ�$LOHURQ 1&���

8QWXN�PHPHQXKL�SHUPLQWDDQ�SHODQJJDQ��GHQJDQ�PHPSURGXNVL�1&��� SHUXVDKDDQ�KDUXV�

ELVD� PHQFDSDL� WDUJHW� SURGXNVL� \DQJ� VXGDK� GLWHQWXNDQ�� 1DPXQ� SHUXVDKDDQ� WLGDN� ELVD�

PHPHQXKL� SHUPLQWDDQ� NDUHQD� WHUGDSDW� SHUPDVDODKDQ� NHWHUODPEDWDQ� SDGD� OLQL� SHUDNLWDQ�



ϯ

NRPSRQHQ� DLOHURQ� 1&����� +DO� WHUVHEXW� GDSDW� GLOLKDW� GHQJDQ� SHUEDQGLQJDQ� GDWD�

NHWHUODPEDWDQ�SHQ\HOHVDLDQ�SURVHV�SHUDNLWDQ�SDGD�NRPSRQHQ�DLOHURQ�1&����'DWD�WHUVHEXW�

DNDQ�GLWDPSLONDQ�SDGD�WDEHO�EHULNXW�\DQJ�PHQXQMXNNDQ�NHWHUODPEDWDQ�SDGD�SHQ\HOHVDLDQ�

NRPSRQHQ�DLOHURQ�1&�����

7DEHO�,�� -XPODK�'DWD�'HOD\ 3DGD� 3HUDNLWDQ�.RPSRQHQ�$LOHURQ

1R $VVHPEO\
3ODQ�6WDUW

'DWH
3ODQ )LQLVK�

'DWH
$FWXDO�6WDUW

'DWH

$FWXDO�
)LQLVK�
'DWH

.HWHUDQJDQ�
'HOD\

�
$LOHURQ�
1���

���������� ���������� ���������� ����������
'HOD\���
+DUL�

�
$LOHURQ�
1���

���������� ���������� ���������� ����������
'HOD\����
+DUL�

�
$LOHURQ�
1���

���������� ���������� ���������� ����������
'HOD\���
+DUL�

%HGDVDUNDQ� WDEHO� WHUVHEXW�� EHULNXW� PHUXSDNDQ� KDO�KDO� \DQJ� PHQ\HEDENDQ� WHUMDGLQ\D�

NHWHUODPEDWDQ�SDGD�SURVHV�SHUDNLWDQ�DLOHURQ��\DQJ�GLNHWDKXL SDGD�VXE�DVV\�DWDX�SHQ\XVXQ�

GDUL�NRPSRQHQ�DLOHURQ��'HQJDQ�PHPEDQGLQJNDQ�DQWDUD�WDQJJDO�UHQFDQD�SHQ\HOHVDLDQ�GDQ�

WDQJJDO� DNWXDO� \DQJ� WHUMDGL� GL� OLQL� SHUDNLWDQ� NRPSRQHQ� DLOHURQ� 1&��� VHSHUWL� \DQJ�

GLWXQMXNNDQ�GDODP�7DEHO�,���GDQ�*DPEDU�,���EHULNXW�LQL��

7DEHO�,�� 3HUEDQGLQJDQ�'HOD\�3HUDNLWDQ�.RPSRQHQ�$LOHURQ

1R $VVHPEO\
3ODQ�6WDUW

'DWH
3ODQ )LQLVK�

'DWH
$FWXDO�6WDUW

'DWH

$FWXDO�
)LQLVK�
'DWH

.HWHUDQJDQ�
'HOD\

�
6XSSRUW�
$VV\ �

���������� ���������� ���������� ���������� 7LGDN�GHOD\

�
6XSSRUW�
$VV\ �

���������� ���������� ���������� ����������
'HOD\ ���
+DUL�

�
7ULP�7DE�
$VV\

���������� ���������� ���������� ����������
'HOD\ ���
+DUL�

�
/LQNLQJ�
%HDULQJ

���������� ���������� ���������� ����������
'HOD\ ��
+DUL�

� $WWDFKLQJ ���������� ���������� ���������� ����������
'HOD\ ���
+DUL�

%HULNXW�DNDQ�GLWDPSLONDQ�NH�GDODP�EHQWXN��*DPEDU�,���*UDILN�3HUEDQGLQJDQ�7DUJHW�GDQ�

$NWXDO��3HUDNLWDQ .RPSRQHQ�$LOHURQ�
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*DPEDU�,�� *UDILN�3HUEDQGLQJDQ�7DUJHW�GDQ�$NWXDO��3HUDNLWDQ�.RPSRQHQ�$LOHURQ

7HUGDSDW���SHQ\XVXQ�NRPSRQHQ�DLOHURQ GLDQWDUDQ\D�DGDODK�VXSSRUW�DVV\����VXSSRUW�DVV\����

WULP� WDE� DVV\�� OLQNLQJ� EHDULQJ� DVV\�� GDQ� DWWDFKLQJ� DVV\� VHSHUWL� \DQJ� GLWXQMXNNDQ� SDGD�

*DPEDU�,�� EHULNXW�LQL�

*DPEDU�,�� 3URVHV�3HUDNLWDQ�$LOHURQ�1&���
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%HULNXW�LQL�PHUXSDNDQ�ILVKERQH�GLDJUDP�XQWXN�PHQJLGHQWLILNDVL�DNDU�SHUPDVDODKDQ�\DQJ�

WHUMDGL�SDGD�SURVHV�SHUDNLWDQ�DLOHURQ�\DQJ�PHPEXDW�NHWLGDNVHVXDLDQ�DQWDUD�UHQFDQD�GDQ�

NRQGLVL�DNWXDOQ\D��VHKLQJJD�GDSDW�PHQHQWXNDQ�VROXVL�\DQJ�WHSDW�SDGD�SHUPDVDODKDQ�WHUMDGL�

SDGD�SHUXVDKDDQ�37��'LUJDQWDUD�,QGRQHVLD��

*DPEDU�,�� )LVKERQH�'LDJUDP

3DGD� JDPEDU� GLDWDV� PHUXSDNDQ� GLDJUDP� WXODQJ� LNDQ� XQWXN� PHQJHORPSRNDQ SRWHQVL�

SHQ\HEDE� IDNWRU�IDNWRU� SHUPDVDODKQ\D�� 7XMXDQ� XWDPD� GDUL� GLDJUDP� WXODQJ� LNDQ DWDX�

ILVKERQH LQL�DGDODK�XQWXN�PHQJJDPEDUNDQ�KXEXQJDQ�DQWDUD�VHEDE�DNLEDW�DWDX VHPXD�IDNWRU�

\DQJ� EHUSHQJDUXK� SDGD� DNLEDW� \DQJ� WHUMDGL�� )LVKERQH� GLDJUDP� NRPSRQHQ� DLOHURQ�

GLWXQMXNNDQ� SDGD� *DPEDU� ,�� GL� DWDV� 0DVDODK� XWDPD� GDODP� MDOXU� SHUDNLWDQ� LQL� DGDODK�

NHWHUODPEDWDQ� GDUL� VHWLDS� VXE� SHUDNLWDQ� XQWXN� VHWLDS� NRPSRQHQ� KLQJJD� SHPURVHVDQ�

SHUDNLWDQ� DNKLU�� %HEHUDSD� IDNWRU� \DQJ� PHQ\HEDENDQ SHUPDVDODKDQ� SURVHV� SHUDNLWDQ�

DLOHURQ��3HQ\HEDE�SHUPDVDODKDQ�\DQJ�WHUMDGL VHWHODK GLLGHQWLILNDVL�EHUGDVDUNDQ� ILVKERQH�

GLDJUDP�DGDODK�IDNWRU�PDQ��SDUWV��GDQ�PHWKRG��%HULNXW�SHQMHODVDQ�PHQJHQDL�IDNWRU�IDNWRU

SHQ\HEDE�SHUPDVDODKDQ�SDGD�NRPSRQHQ�DLOHURQ EHUGDVDUNDQ�PDQ��SDUWV��GDQ PHWKRG�

�� )DNWRU�3DUWV

3HQ\HEDE� SHUPDVDODKDQ� EHUGDVDUNDQ� IDNWRU� SDUWV� DGDODK� SDUWV� \DQJ� GLEXWXKNDQ�

XQWXN�SURVHV�SHUDNLWDQ�DLOHURQ� WLGDN�DGD��NDUHQD� WHUGDSDW�SDUWV�\DQJ�EHOXP�ELVD�
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GLNLULPNDQ� GDUL� VWRUH PHQXMX� OLQL� SHUDNLWDQ� VHKLQJJD� PHQJDODPL� NHWHUODPEDWDQ�

SDGD�SURVHV�SHUDNLWDQ�DLOHURQ�

�� )DNWRU�0DQ

3HQ\HEDE� SHUPDVDODKDQ� EHUGDVDUNDQ� IDNWRU� PDQ� SHUOX� GLODNXNDQ� SHODNVDQDDQ�

WUDQQLQJ�SDGD�SHNHUMD�EDUX XQWXN�PHQLQJNDWNDQ�NRPSHWHQVL�EHNHUMDQ\D�

�� )DNWRU�7RRO

3HQ\HEDE�SHUPDVDODKDQ�EHUGDVDUNDQ�IDNWRU�WRRO DGDODK�SHUDODWDQ�\DQJ�GLJXQDNDQ�

ROHK�SHNHUMD� EHUVHUDNDQ� WLGDN� VHVXDL� GHQJDQ� WHPSDWQ\D�� 6HKLQJJD� DODW�DODW� \DQJ�

DNDQ�GLJXQDNDQ�WLGDN�VHVXDL�WHPSDWQ\D�GDQ�EHVHUDNDQ�

%HUGDVDUNDQ� KDVLO� GDUL� ILVKERQH� GLDJUDP�EDKZD� WHUGDSDW�PDVDODK� SDGD� SDUWV�SHQ\XVXQ�

NRPSRQHQ�DLOHURQ��\DLWX�SDUWV WLGDN�DGD� VDDW� GLEXWXKNDQ�SDGD OLQL� SHUDNLWDQ�NRPSRQHQ�

DLOHURQ��6HKLQJJD�PHQ\HEDENDQ�SURVHV�SHUDNLWDQ�DLOHURQ�PHQJDODPL�NHWHUODPEDWDQ� +DO�

LQL�GLNHWDKXL�EHUGDVDUNDQ�KDVLO�REVHUYDVL�VHFDUD�ODQJVXQJ��SHUPDVDODKDQ�XWDPD�SDGD�SURVHV�

SHUDNLWDQ� DLOHURQ� DGDODK� SDGD� NHWHUODPEDWDQ� GDWDQJQ\D� SDUWV� \DQJ� GLEXWXKNDQ� XQWXN�

SURVHV�DVVHPEO\�DLOHURQ�GDUL�VXE�DVVHPEO\�VWRUH�

%HULNXW�PHUXSDNDQ SDUHWR� GLDJUDP� GLJXQDNDQ� XQWXN�PHPSHUMHODV� NHWHUODPEDWDQ� DWDX�

GHOD\ \DQJ�SDOLQJ�GRPLQDQ�GLDQWDUD�VHPXD�SHQJDUXK�\DQJ�WHUMDGL�SDGD�SURVHV�SHUDNLWDQ�

NRPSRQHQ� DLOHURQ� 1&����� %HULNXW� DNDQ� GLWDPSLONDQ� SHUVHQWDVH� GDQ� NXPXODWLI�

NHWHUODPEDWDQ�NRPSRQHQ�DLOHURQ 1&����

7DEHO�,�� 3HUVHQWDVH�.HWHUODPEDWDQ��'HOD\��3URVHV�3HUDNLWDQ������

.RPSRQHQ�$LOHURQ�1&���

5DQNLQJ
3HQ\HEDE�.HWHUODPEDWDQ�

�GHOD\�
)UHNXHQVL

'HOD\�
5DWH ���

� 3DUW ��%HOXP�GLNLULPNDQ�ROHK�
VXE�DVVHPEO\�VWRUH�

� ���

� 7RRO ��$ODW�NHUMD�EHVHUDNDQ�
WLGDN�VHVXDL�WHPSDWQ\D�

� ���

� 0DQ ��8QVNLOO�RSHUDWRU�EDUX� � ���

7RWDO �� ����
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*DPEDU�,�� 3DUHWR�'LDJUDP�3HUVHQWDVH�3HQ\HEDE�.HWHUODPEDWDQ��'HOD\��

.RPSRQHQ�$LOHURQ�1&��

%HUGDVDUNDQ�KDVLO�GDUL�SDUHWR�GLDJUDP��GLNHWDKXL�EDKZD�NHWHUODPEDWDQ�SHQ\HEDE�SDOLQJ�

GRPLQDQ�GDUL�NHVHOXUXKDQ�SHQ\HEDE�NHWHUODPEDWDQ�DWDX�GHOD\�GHQJDQ�SHUVHQWDVH�VHEHVDU�

����� GHQJDQ� GHPLNLDQ� SHQHOLWLDQ� LQL� DNDQ� EHUIRNXV� SDGD� SHQ\HOHVDLDQ� NHWHUODPEDWDQ�

NRPSRQHQ�DLOHURQ�NDUHQD�VXE�DVVHPEO\�VWRUH�EHOXP�ELVD�OHQJNDS�PHQJLULPNDQ�SHVDQDQ�

.DUHQD�WHUGDSDW NHWHUODPEDWDQ�GDODP�PHQGDSDWNDQ�SDUWV PHQJHQDL�SURVHV�SHUDNLWDQ \DQJ�

DNDQ� GLSHUOXNDQ�� VHKLQJJD PHPEXDW� EHEHUDSD� EDJLDQ� SDUW DWDX� SHQ\XVXQ� NRPSRQHQ�

DLOHURQ� WLGDN�WHUVHGLD�SDGD�VDDW�GLEXWXKNDQ��'DUL�SHUPDVDODKDQ�WHUVHEXW��VDODK�VDWX�VROXVL�

VLVWHP�NRQWURO�SURGXNVL� �SURGXFWLRQ�FRQWURO� \DQJ�GDSDW�GLJXQDNDQ XQWXN�PHPSHUEDLNL�

NHVHVXDLDQ�DOLUDQ� LQIRUPDVL�SDGD�SURVHV�SHUDNLWDQ�DLOHURQ� WHUVHEXW�DGDODK�PHQJJXQDNDQ�

VLVWHP�NDQEDQ��.DQEDQ�GDODP�%DKDVD�-HSDQJ�\DQJ�EHUDUWL�WDQGD�DWDX�NDUWX��.DQEDQ�DGDODK�

VDODK�VDWX�DODW�DWDX�WRRO GDUL�-,7��MXVW�LQ�WLPH���1DPXQ��SHQHUDSDQ�NDUWX�NDQEDQ�DWDX�NDQEDQ�

NRQYHQVLRQDO�PHPOLNL�EHEHUDSD NHNXUDQJDQ�DWDX�NHOHPDKDQ�SDGD�VDDW� SHQJJXQDDQ\D��

.DUHQD� LQIRUPDVL�PHQJHQDL� NDUWX� NDQEDQ� DNDQ� GLSHUROHK� VHFDUD�PDQXDO� ROHK� RSHUDWRU�

VHKLQJJD� PHPEXWXKNDQ� EDQ\DN� NDUWX� \DQJ� DNDQ� GLJXQDNDQ� ROHK� RSHUDWRU GDQ� ELVD�

WHUMDGLQ\D�EHEHUDSD�NDUWX�\DQJ�KLODQJ�NDUHQD�WHUODOX�EDQ\DN�NDUWX�\DQJ�GLSDNDL��6HODLQ�LWX��

KDVLO� GDUL� FDWDWDQ� PDQXDO� KDUXV� GLPDVXNNDQ� NH� GDODP� VLVWHP�� VHKLQJJD� NHWHUODPEDWDQ�

PHPDVXNNDQ�GDWD�DNDQ�PHPSHUODPEDW XSGDWH LQIRUPDVL�WHUEDUX DWDX�PHQDKDQ�SHPEDUXDQ�

LQIRUPDVL�WHUEDUX �.XPDU�	�3DQQHHUVHOYDP���������
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8QWXN�PHQJKLQGDUL�SHUPDVDODKDQ�SDGD�NDQEDQ�NRQYHQVLRQDO��GDODP�XSD\D�XQWXN�SHPHQXKDQ�

SURVHV�SHUDNLWDQ�NRPSRQHQ�DLOHURQ�VHFDUD�WHSDW�ZDNWX��PDND�GLSHUOXNDQ�XQWXN�PHQFLSWDNDQ

DOLUDQ� LQIRUPDVL� \DQJ� ODQFDU�� VHKLQJJD� SHUXVDKDDQ GDSDW� PHODNXNDQ� SHUDQFDQJDQ� VLVWHP�

NDQEDQ� HOHNWURQLN� DWDX� H�NDQEDQ GHQJDQ� PHUHQFDQDNDQ� VLVWHP� \DQJ� EHUEDVLV� GDWD� EDVH��

PHQGHVDLQ�H�NDQEDQ GDQ�PHNDQLVPH�SHQJJXQDDQ�VLVWHP�H�NDQEDQ� 6LVWHP�NDQEDQ�HOHNWURQLN�

�H�NDQEDQ��DGDODK�SHUXEDKDQ�NDQEDQ� WUDGLVLRQDO�DWDX�NRQYHQVLRQDO�PHQXMX�HOHNWURQLN� WDQSD�

SHQJJXQDDQ�NDUWX��VHKLQJJD�PHPEHULNDQ�GDPSDN�NHSDGD�SHUXVDKDDQ�GDQ�SHPDVRN�VHEDJDL DODW�

LQIRUPDVL�XQWXN�PHPHQXKL�WXQWXWDQ�SHVDQDQ �GHPDQG� \DQJ�GDSDW�PHQGRURQJ�QLODL�GDQ�NLQHUMD

GDSDW�WHUVHOHVDLNDQ�WHSDW�ZDNWX �0DĜtNRYi��������

,�� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ�ODWDU�EHODNDQJ�\DQJ�WHODK�GLXUDLNDQ�GL�DWDV��GDSDW�GLUXPXVNDQ�SHUPDVDODKDQ�\DQJ�

DNDQ�GLWHOLWL�VHEDJDL�EDKDQ�SHQHOLWLDQ�WXJDV�DNKLU�\DLWX�

�� %DJDLPDQD�FDUD PHUDQFDQJ�GDQ�PHPEHULNDQ�XVXODQ�SHUEDLNDQ�\DQJ�GDSDW�GLEHULNDQ�

XQWXN� PHQJXUDQJL WHUMDGLQ\D� NHWHUODPEDWDQ SDGD� SURVHV� SHUDNLWDQ� DLOHURQ 1&����

GHQJDQ�FDUD�PHQHUDSNDQ�VLVWHP�H�NDQEDQ"

,�� 7XMXDQ�3HQHOLWLDQ

8UDLDQ�WXMXDQ�GDUL�SHQHOLWLDQ�\DQJ�GLODNXNDQ�DGDODK��

�� 0HPEHULNDQ� XVXODQ� PHQJHQDL� SHQHUDSDQ� VLVWHP� H�.DQEDQ XQWXN� PHQJXUDQJL�

NHWHUODPEDWDQ�SDGD�SURVHV�DVVHPEO\�DLOHURQ�

,�� %DWDVDQ�3HQHOLWLDQ

%DWDVDQ�PDVDODK�GDUL�SHQHOLWLDQ�WXJDV�DNKLU�LQL�DGDODK�VHEDJDL�EHULNXW��

�� 3HQHOLWLDQ�GLODNXNDQ�GL�ZLOD\DK�37��'LUJDQWDUD�,QGRQHVLD SDGD�SURGXN�SHVDZDW�1&����

\DQJ�EHUIRNXV�SDGD�OLQL�DVVHPEO\�NRPSRQHQ�DLOHURQ��

�� 3HQHOLWLDQ�LQL�WLGDN�PHQFDNXS�SHUKLWXQJDQ�ELD\D�ROHK�SHUXVDKDDQ�

�� 3HQHOLWLDQ�LQL�WLGDN�VDPSDL�SDGD�OLQL�IDEULNDVL�

�� ,QSXWDQ�GDUL�SHQHOLWLDQ�LQL�EHUXSD��0%20��5RXWLQJ�VKHHW��GDQ�SURFHVV�WLPH�

,�� 0DQIDDW 3HQHOLWLDQ

0DQIDDW�\DQJ�GLKDUDSNDQ�GDODP�SHQHOLWLDQ�WXJDV�DNKLU�LQL�DGDODK��

�� 6HEDJDL� XVXODQ� EDJL� 37�� 'LUJDQWDUD� ,QGRQHVLD GDODP�PHQMDODQNDQ� VLVWHP� H�NDQEDQ

SDGD�OLQL�SHUDNLWDQ� NRPSRQHQ�DLOHURQ 1&�����

�� 3HUXVDKDDQ� GDSDW� PHQJHQGDOLNDQ� NHWHUODPEDWDQ \DQJ� DGD� GL� ODQWDL� SURGXNVL



ϵ

�SURGXFWLRQ�FRQWURO� VHKLQJJD�DOLUDQ�SURGXNVL�SHUDNLWDQ�NRPSRQHQ�DLOHURQ 1&��� ELVD�

EHUMDODQ�GHQJDQ�EDLN�

�� ,QIRUPDVL� \DQJ� WHUNDLW� SDGD� OLQL� SHUDNLWDQ� NRPSRQHQ�DLOHURQ GDSDW� WHUVDPSDLNDQ�NH�

VHPXD�SLKDN�\DQJ�EHUNDLWDQ VHKLQJJD�VHPXD�LQIRUPDVL�ELVD�WHUVDPSDLNDQ�

,�� 6LVWHPDWLND�3HQHOLWLDQ

3HQHOLWLDQ�LQL�GLXUDLNDQ�GHQJDQ�VLVWHPDWLND�SHQXOLVDQ�VHEDJDL�EHULNXW��

%DE�,� 3HQGDKXOXDQ�

%DE� LQL� PHQMHODVNDQ� PHQJHQDL� ODWDU� EHODNDQJ� GDODP� SHUPDVDODKDQ� \DQJ�

EHUNDLWDQ� GHQJDQ� VLVWHP� H�NDQEDQ�� 6HODLQ� LWX� WHUGDSDW� SHUXPXVDQ� PDVDODK��

WXMXDQ� SHQHOLWLDQ�� PDQIDDW� SHQHOLWLDQ�� EDWDVDQ� SHQHOLWLDQ�� PDQIDDW�� GDQ�

VLVWHPDWLND�SHQXOLVDQ�PDVDODK�

%DE�,,� /DQGDVDQ�7HRUL�

%DE� LQL� EHULVL� PHQJHQDL� NDMLDQ� OLWHUDWXUH \DQJ� EHUKXEXQJDQ� GHQJDQ�

SHUPDVDODKDQ� SDGD� SHQHOLWLDQ� LQL�� 0DNVXG� GDQ� WXMXDQ� GDUL� EDE� LQL� LDODK�

PHPEHQWXN�NHUDQJND�EHUSLNLU�GDQ�PHQMDGL�ODQGDVDQ�WHRUL�\DQJ�DNDQ�GLJXQDNDQ�

GDODP�SHODNVDQDDQ�SHQHOLWLDQ�GDQ�SHUDQFDQJDQ�KDVLO�DNKLU��/DQGDVDQ�WHRUL�\DQJ�

GLJXQDNDQ�VHEDJDL�PHWRGH�GDODP�SHQJHUMDDQ�SHQHOLWLDQ�LQL�DGDODK�-XVW�,Q�7LPH��

:DVWH� GDQ�6LVWHP�(�.DQEDQ�

%DE�,,,� 0HWRGRORJL�3HQHOLWLDQ�

3DGD� EDE� PHWRGRORJL� SHQHOLWLDQ� DNDQ� GLMHODVNDQ� PHQJHQDL� ODQJNDK�ODQJNDK�

VHFDUD� WHUSHULQFL� XQWXN� PHQ\HOHVDLNDQ� SHQHOLWLDQ� VHVXDL� GHQJDQ� WXMXDQ� GDUL�

SHUPDVDODKDQ�\DQJ�DGD�VHUWD�EHUIXQJVL�VHEDJDL�NHUDQJND�EHUSLNLU�XWDPD�GDODP�

PHQMDJD�SHQHOLWLDQ�DJDU�PHQFDSDL�WXMXDQ�\DQJ�WHODK�GLWHWDSNDQ�

%DE�,9� 3HQJXPSXODQ�GDQ�3HQJRODKDQ�'DWD

3DGD� EDE� LQL� EHULVL� PHQJHQDL� SHQJXPSXODQ� GDWD�GDWD� \DQJ GLSHUROHK� GDUL�

SHUXVDKDDQ� \DQJ� QDQWLQ\D� GLJXQDNDQ� XQWXN� PHQ\HOHVDLNDQ� SHUPDVDODKDQ��

.HPXGLDQ� DNDQ� GLODNXNDQ� SHQJRODKDQ� GDWD� \DQJ� GLVHUWDL� GHQJDQ� SHQMHODVDQ�

ODQJNDK�ODQJNDK� SHQJRODKDQQ\D� VHKLQJJD� GLKDVLONDQ� VLVWHP� H�NDQEDQ \DQJ�

VHVXDL� GHQJDQ� NHEXWXKDQ� VHEDJDL� SHUEDLNDQ� GDUL� VLVWHP� H[LVWLQJ� GL� 37��

'LUJDQWDUD�,QGRQHVLD�
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%DE�9� $QDOLVLV�'DWD�

3DGD�EDE�LQL�EHULVL�PHQJHQDL�DQDOLVLV�GDUL�XVXODQ�\DQJ�PHOLSXWL�DQDOLVL�VLVWHP�H�

NDQEDQ VDDW�LQL�GDQ�DQDOLVLV�NHXQJJXODQ�VHUWD�NHOHPDKDQ�GDUL�VLVWHP�H�NDQEDQ

\DQJ�GLXVXONDQ�

%DE�9,� .HVLPSXODQ�GDQ�6DUDQ�

3DGD�EDE�LQL�EHULVL�PHQJHQDL�NHVLPSXODQ�\DQJ�GLSHUROHK�GDUL�SHQHOLWLDQ�\DQJ�

GLODNXNDQ�GDQ�VDUDQ�XQWXN�SHQHOLWLDQ�VHODQMXWQ\D�VHUWD�VDUDQ�XQWXN�SHUXVDKDDQ�

DJDU�PHQGDSDWNDQ�KDVLO�\DQJ�OHELK�RSWLPDO�


