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-RNR�7ULDQWR�

7HNQLN�,QIRUPDWLND��8QLYHUVLWDV�3DPXODQJ�

-/��6XU\D�.HQFDQD�1R�����3DPXODQJ��7DQJHUDQJ�6HODWDQ�,QGRQHVLD�

HPDLO���GRVHQ�����#XQSDP�DF�LG�

�

3HQ\DNLW�GLDUH�PHUXSDNDQ�VDODK�VDWX�PDVDODK�NHVHKDWDQ�PDV\DUDNDW�\DQJ�XWDPD�GL�,QGRQHVLD��

NKXVXVQ\D�\DQJ�WHUMDGL�SDGD�DQDN�GLEDZDK�OLPD�WDKXQ��+DO�LQL�GLVHEDENDQ�NDUHQD��PDVLK�NXUDQJQ\D�

SHQJHWDKXDQ�SDGD�VHEDJLDQ�RUDQJ�WXD�EDOLWD�PHQJHQDL�SHQDQJDQDQ�VHSHUWL�DSD�\DQJ�KDUXV�GLODNXNDQ�

SDGD� SHQ\DNLW� \DQJ� WLPEXO�� VHUWD� NXUDQJQ\D� NHVDGDUDQ� RUDQJ� WXD� EDOLWD� XQWXN� EHUSHULODNX� KLGXS�

EHUVLK�GDQ�VHKDW��6HODLQ�LWX��VXOLWQ\D�SDUD�RUDQJ�WXD�EDOLWD�GDODP�PHQFDUL�VROXVL�SHQDQJDQDQ�SHQ\DNLW�
\DQJ�WHSDW�SDGD�VLWXDVL�\DQJ�NXUDQJ�PHQGXNXQJ��0HOLKDW�NRQGLVL�VHSHUWL�LWX��PDND�GLEXDWODK�VHEXDK�

VLVWHP� XQWXN� GLDJQRVD� SHQ\DNLW� GLDUH� \DQJ� GLJXQDNDQ� XQWXN� PHQXQMDQJ� SHOD\DQDQ� NHVHKDWDQ�

WHUKDGDS� DQDN� NKXVXVQ\D� EDOLWD�� 'DODP� SHQHOLWLDQ� LQL�PHWRGH� \DQJ� GLJXQDNDQ� GDODP� SHPEXDWDQ�

VLVWHP�LQL�\DLWX�GHQJDQ�PHQJJXQDNDQ�PHWRGH�)RUZDUG�&KDLQLQJ��3HODFDNDQ��5XQXW�0DMX���GHQJDQ�

WHNQLN�SHQHOXVXUDQ�%HVW�)LUVW�6HDUFK��+DVLO��GDUL�SHQHOLWLDQ�LQL�GLKDUDSNDQ�GDSDW�EHUIXQJVL�GHQJDQ�

RSWLPDO� XQWXN� NDVXV� SHQ\DNLW� GLDUH� \DQJ� WHUMDGL� SDGD� VHRUDQJ� EDOLWD�� GLPDQD� WLGDN�PHPHUOXNDQ�

LQWHUDNVL�DQWDUD�GRNWHU�GDQ�SDVLHQQ\D�VHFDUD�ODQJVXQJ��

�

.DWD�NXQFL���)RUZDUG�&KDLQLQJ��'LDJQRVD��'LDUH��$QGURLG�
�

�

��� /$7$5�%(/$.$1*�

3HQ\DNLW�GLDUH�PDVLK�PHUXSDNDQ�VDODK�

VDWX� PDVDODK� NHVHKDWDQ� PDV\DUDNDW� \DQJ�

XWDPD� GL� ,QGRQHVLD�� LQL� GLWXQMXNNDQ� GHQJDQ�
WLQJJLQ\D�DQJND�NHVDNLWDQ�GDQ�NHPDWLDQ�\DQJ�

GLVHEDENDQ�ROHK�SHQ\DNLW�WHUVHEXW��NKXVXVQ\D�

\DQJ� WHUMDGL� SDGD� DQDN� GLEDZDK� OLPD� WDKXQ��

.DUHQD� VDDW� XVLD� DQDN� GLEDZDK� OLPD� WDKXQ��

VLVWHP�NHNHEDODQ�WXEXK�\DQJ�WHUEHQWXN�EHOXP�

VHPSXUQD�� $NLEDWQ\D�� DQDN� ELVD� GHQJDQ�

PXGDK�WHUVHUDQJ�SHQ\DNLW���

0HQXUXW� 'HSNHV� WDKXQ� ������ GLDUH�

PHUXSDNDQ�SHQ\DNLW�HQGHPLV�GL�,QGRQHVLD�GDQ�
MXJD� PHUXSDNDQ� SHQ\DNLW� SRWHQVLDO� NHMDGLDQ�

OXDU� ELDVD� \DQJ� VHULQJ� GLVHUWDL� GHQJDQ�

NHPDWLDQ�� +DVLO� ULVNHVGDV� �ULVHW� NHVHKDWDQ�
GDVDU�� WDKXQ� ����� PHQ\DWDNDQ� EDKZD� GLDUH�

PHUXSDNDQ� SHQ\HEDE� NHPDWLDQ� QRPRU� VDWX�

SDGD� ED\L� �������� GDQ� SDGD� EDOLWD� ���������

VHGDQJNDQ� SDGD� JRORQJDQ� VHPXD� XPXU�

PHUXSDNDQ�SHQ\HEDE�NHPDWLDQ�\DQJ�NH�HPSDW�

��������� 3DGD� WDKXQ� ����� DQJND� NHVDNLWDQ�

GLDUH�SDGD�VHPXD�XPXU�VHEHVDU�����SHU�������

SHQGXGXN� GDQ� DQJND� NHVDNLWDQ� GLDUH� SDGD�

EDOLWD� ���� SHU� ������ SHQGXGXN� �.DMLDQ�

0RUELGLWDV� 'LDUH� ������� �0HQXUXW� ULVNHVGDV�
WDKXQ�������ELOD�GLOLKDW�VHFDUD�SHU�NHORPSRN��

XPXU�GLDUH�WHUVHEDU�GL�VHPXD�NHORPSRN�XPXU�

GHQJDQ� SUHYDOHQVL� WHUWLQJJL� WHUGHWHNVL� SDGD�
DQDN� EDOLWD� ����� WDKXQ�� \DLWX� �������

6HGDQJNDQ�PHQXUXW� MHQLV�NHODPLQ�SUHYDOHQVL�

ODNL�ODNL� GDQ� SHUHPSXDQ� KDPSLU� VDPD�� \DLWX�
����� SDGD� ODNL�ODNL� GDQ� ����� SDGD�

SHUHPSXDQ��

$GD� KXEXQJDQ� QHJDWLI� DQWDUD� NHMDGLDQ�

GLDUH� GHQJDQ� WLQJNDW� SHQJHWDKXDQ� RUDQJ� WXD�

GDQ�LQGHNV�NHND\DDQ�NXDQWLO��6HPDNLQ�WLQJJL�

SHQJHWDKXDQ� RUDQJ� WXD� EDOLWD� DNDQ� JHMDOD�

SHQ\DNLW� GDQ� VROXVL� SDGD� SHQ\DNLW� WHUVHEXW��

PDND�VHPDNLQ�UHQGDK�WLQJNDW�SUHYDOHQVL�GLDUH��

$NDQ� WHWDSL� SDGD� NHQ\DWDDQQ\D�� PDVLK�
NXUDQJQ\D�SHQJHWDKXDQ�SDGD�VHEDJLDQ�RUDQJ�

WXD� EDOLWD� PHQJHQDL� SHQDQJDQDQ� VHSHUWL� DSD�

\DQJ� KDUXV� GLODNXNDQ� SDGD� SHQ\DNLW� \DQJ�
WLPEXO�� VHUWD�NXUDQJQ\D� NHVDGDUDQ� RUDQJ� WXD�

EDOLWD� XQWXN� EHUSHULODNX� KLGXS� EHUVLK� GDQ�

VHKDW��6HODLQ�LWX��VXOLWQ\D�SDUD�RUDQJ�WXD�EDOLWD�

GDODP� PHQFDUL� VROXVL� SHQDQJDQDQ� SHQ\DNLW�

\DQJ� WHSDW� SDGD� VLWXDVL� \DQJ� NXUDQJ�

PHQGXNXQJ��

0HOLKDW� NRQGLVL� VHSHUWL� LWX�� SHQXOLV�

PHQFRED�XQWXN�PHPEXDW�VHEXDK�VLVWHP�\DQJ�

GLJXQDNDQ� XQWXN� PHQXQMDQJ� SHOD\DQDQ�

NHVHKDWDQ� WHUKDGDS� DQDN� NKXVXVQ\D� EDOLWD��
.DUHQD� GLSHUOXNDQ� DGDQ\D� SHQJHWDKXDQ�

PHQJHQDL�SHQ\DNLW�\DQJ�GLDODPL�ROHK�VL�DQDN�



,661�����������

-851$/�,1)250$7,.$�81,9(56,7$6�3$08/$1*� ���

9RO�����1R�����-XQL������

DJDU� PHQJHWDKXL� GHQJDQ� SDVWL� SHQ\DNLW� DSD�

\DQJ�GLGHULWD�GDQ�NHPXGLDQ�WLQGDNDQ�DSD�\DQJ�

KDUXV� VHJHUD� GLODNXNDQ�� /HELK� MHODV� ODJL�

SHQ\DNLW� GLDUH� SDGD� DQDN� SHUOX� GLNHWDKXL�
JHMDOD�VHUWD�WLQGDNDQ�SHUWDPD�DSD�\DQJ�SHUOX�

GLODNXNDQ� ROHK� SDUD� RUDQJWXD� EDOLWD�PDXSXQ�

VHRUDQJ� SHWXJDV� NHVHKDWDQ�� .DUHQD� ELOD�

SHQDQJDQDQQ\D� WLGDN� WHSDW�� GDSDW� EHUDNLEDW�

IDWDO���

6LVWHP�LQL�DNDQ�PHQJDGRSVL�FDUD�NHUMD�
VHRUDQJ� GRNWHU� GDODP�PHQGLDJQRVD� SHQ\DNLW�

VHRUDQJ� SDVLHQ� GDQ� DNDQ� VHGDSDW� PXQJNLQ�

PHPEHULNDQ� SHQMHODVDQ� PHQJHQDL� SHQ\DNLW�
WHUVHEXW� VHUWD� SHQJREDWDQ� SHUWDPD� DWDX�

GLVHEXW�VHEDJDL�VZDPHGLNDVL�\DQJ�GLDQMXUNDQ�

NHSDGD� VHRUDQJ� SDVLHQ� XQWXN� PHQJREDWL�
SHQ\DNLWQ\D�� 6ZDPHGLNDVL� DGDODK� SHPLOLKDQ�

GDQ�SHQJJXQDDQ�REDW�PRGHUQ��KHUEDO��PDXSXQ�

REDW� WUDGLVLRQDO� ROHK� VHRUDQJ� LQGLYLGX� XQWXN�

PHQJDWDVL� SHQ\DNLW� DWDX� JHMDOD� SHQ\DNLW�

�:+2���������

6LVWHP�LQL�DNDQ�PHPEDQGLQJNDQ�JHMDOD�

DWDX� V\PSWRP� \DQJ� GLGHULWD� ROHK� VHRUDQJ�

SDVLHQ� GHQJDQ� VHEXDK� GDWD� WHQWDQJ� SHQ\DNLW�

EHVHUWD� JHMDODQ\D�� .HPXGLDQ� KDVLO� GDUL�
SHUEDQGLQJDQ� WHUVHEXW� DNDQ� GLDPELO� \DQJ�

PHPLOLNL�WLQJNDW�NHWHSDWDQ�\DQJ�SDOLQJ�WLQJJL��

6HKLQJJD� WHODK� GLNHWDKXL� GLDJQRVD� WHQWDQJ�
SHQ\DNLW� VHRUDQJ� SDVLHQ� VHKLQJJD� GDSDW�

GLNHWDKXL� SXOD� SHQDQJDQDQ� \DQJ� WHSDW� XQWXN�

PHQFHJDK� WHUMDGLQ\D� JHMDOD� SHQ\DNLW� OHELK�
ODQMXW�� 6LVWHP� LQL� GLEXDW� EHUGDVDUNDQ� KDVLO�

ULVHW� SHQHOLWLDQ� \DQJ� WHODK� GLODNXNDQ� ROHK�

SHQXOLV�VHFDUD�ODQJVXQJ�NHSDGD�'U��5DFKPDW�

.XUQLDZDQ�� 6S�� $�� 0�� .HV� VHEDJDL� GRNWHU�

VSHVLDOLV� DQDN� GL� 0D\DSDGD� +RVSLWDO�

7DQJHUDQJ��
1DPXQ� GHPLNLDQ�� WHQWXQ\D� VLVWHP� LQL�

WLGDN� DNDQ� VHUWD� PHUWD� PHQJJDQWLNDQ� SHUDQ�

NHUMD� VHRUDQJ� GRNWHU� VHFDUD� NHVHOXUXKDQ��

6LVWHP� LQL� GDSDW� EHUIXQJVL� GHQJDQ� RSWLPDO�

XQWXN�NDVXV�SHQ\DNLW�GLDUH�\DQJ�WHUMDGL�SDGD�

VHRUDQJ� EDOLWD�� GLPDQD� WLGDN� PHPHUOXNDQ�

LQWHUDNVL� DQWDUD� GRNWHU� GDQ� SDVLHQQ\D� VHFDUD�

ODQJVXQJ��

�

��� 0(72'(�3(1(/,7,$1�

6LVWHP� LQL� KDQ\D� GLJXQDNDQ� XQWXN�

SURVHGXU� SHQDQJDQDQ� SHQ\DNLW� SDGD� DQDN�

EDOLWD� \DQJ� PHQGHULWD� SHQ\DNLW� GLDUH�� 'DWD�
VDPSHO� VHEDJDL� GDWD� MHQLV� SHQ\DNLW� \DQJ�

WHUGLDJQRVD� EHVHUWD� SHODNVDQDDQ� SHUWDPDQ\D�

DGDODK�VHEDJDL�EHULNXW����
�

$QDOLVLV�0HWRGH�3HODFDNDQ�

0HWRGH� SHODFDNDQ� \DQJ� GLJXQDNDQ�

GDODP� PHPEDQJXQ� VLVWHP� XQWXN� GLDJQRVD�

SHQ\DNLW� GLDUH� SDGD� EDOLWD� DGDODK� IRUZDUG�
FKDLQLQJ�� 'HQJDQ�PHQJJXQDNDQ�PHWRGH� LQL��

VHPXD�GDWD�JHMDOD�GDQ�DWXUDQ�DNDQ�GLWHOXVXUL�

XWQXN� PHQGDSDWNDQ� KDVLO� GLDJQRVD� SHQ\DNLW�

\DQJ�WHUGHWHNVL��

�

$QDOLVLV�0HWRGH�3HQFDULDQ�

0HWRGH� SHQFDULDQ� \DQJ� GLJXQDNDQ�

GDODP� PHPEDQJXQ� VLVWHP� XQWXN� GLDJQRVD�

SHQ\DNLW� GLDUH� SDGD� EDOLWD� DGDODK� EHVW� ILUVW�
VHDUFK��3URVHV�SHQFDULDQ�LQL�PHPHULNVD�VHPXD�

VLPSXO� WXMXDQ� �MHQLV� SHQ\DNLW��� 0HWRGH� LQL�

GLJXQDNDQ�DJDU�SURVHV�SHQFDULDQ�OHELK�HIHNWLI��
PHQHPXNDQ� VROXVL� WHUEDLN� WDQSD� KDUXV�

PHQJXML� OHELK� EDQ\DN� ODJL� GDODP� UXDQJ�

NHDGDDQ��

�

$QDOLVLV�3RKRQ�.HSXWXVDQ�

3HPEHQWXNDQ� SRKRQ� NHSXWXVDQ� SDGD�

VLVWHP� SDNDU� XQWXN� GLDJQRVD� SHQ\DNLW� GLDUH�

PHQJJXQDNDQ� ELQDU\� WUHH�� 3RKRQ� NHSXWXVDQ�

LQL�GLNRPELQDVLNDQ�GHQJDQ�PHWRGH�SHQFDULDQ�
EHVW� ILUVW� VHDUFK�� \DQJ� GDSDW� GLOLKDW� SDGD�

JDPEDU�GLEDZDK�LQL��

�
*DPEDU������3RKRQ�.HSXWXVDQ�%HVW�)LUVW�

6HDUFK�

�

.HWHUDQJDQ���

*� ��-HQLV�MHQLV�JHMDOD�

5� ��.HORPSRN�*HMDOD�

.� ��3HQ\DNLW��

3� ��.HVLPSXODQ�
�

3HUDQFDQJDQ� 3RKRQ� .HSXWXVDQ� 'LDJQRVD�

3HQ\DNLW�'LDUH�

'LDJUDP�SRKRQ�NHSXWXVDQ�DGDODK�VXDWX�

UDQFDQJDQ�\DQJ�GLJXQDNDQ�XQWXN�PHPEDQJXQ�

VLVWHP�SDNDU��GLDJUDP�SRKRQ�NHSXWXVDQ�DNDQ�

PHPSHUPXGDK� XQWXN� PHQ\XVXQ� EDVLV�
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SHQJHWDKXDQ� GDQ� DWXUDQ� VHUWD� PHQHQWXNDQ�

IDNWRU�NHSDVWLDQ�GDUL�GLDJQRVD�SHQ\DNLW�GLDUH��

�
*DPEDU������3RKRQ�.HSXWXVDQ�'LDJQRVD�

'LDUH�
�

$QDOLVLV�.DLGDK�3URGXNVL�

.DLGDK� SURGXNVL� ELDVDQ\D� GLWXOLVNDQ�
GDODP� EHQWXN� MLND�PDND� �,)�7+(1���.DLGDK�

LQL� GDSDW� GLNDWDNDQ� VHEDJDL� KXEXQJDQ�

LPSOLNDVL� GXD� EDJLDQ�� \DLWX� EDJLDQ� SUHPLVH�

�MLND�� GDQ� EDJLDQ� NRQNOXVL� �PDND��� $SDELOD�

EDJLDQ� SUHPLVH� GLSHQXKL�� PDND� EDJLDQ�

NRQNOXVL� MXJD� DNDQ� EHUQLODL� EHQDU�� 6HEXDK�

NDLGDK� WHUGLUL� GDUL� NODXVD�NODXVD�� 6HEXDK�

NODXVD� PLULS� VHEXDK� NDOLPDW� VXE\HN�� NDWD�

NHUMD�GDQ�REMHN�\DQJ�PHQ\DWDNDQ�VXDWX�IDNWD��

$GD� VHEXDK� NODXVD� SUHPLVH� GDQ� NODXVD�
NRQNOXVL� SDGD� VHEXDK� NDLGDK�� 6XDWX� NDLGDK�

MXJD� WHUGLUL� DWDV� EHEHUDSD� SUHPLVH� GDQ� OHELK�

GDUL� VDWX� NRQNOXVL�� $QWDUD� SUHPLVH� GDQ�
NRQNOXVL� GDSDW� EHUKXEXQJDQ� GHQJDQ� ³25´�

DWDX�³$1'´��%HULNXW�NDLGDK�NDLGDK�SURGXNVL�

GDODP�PHQJDQDOLVLV�SHQ\DNLW�GLDUH���

D�� �0RGHO�8VH�&DVH�'LDJUDP�

�

*DPEDU������8VH�&DVH�'LDJUDP�6LVWHP�

'LDJQRVD�3HQ\DNLW�'LDUH�

�

$FWLYLW\�'LDJUDP��

D�� $FWLYLW\�'LDJUDP�'LDJQRVD�

�
*DPEDU������$FWLYLW\�'LDJUDP�'LDJQRVLV�

�

3DGD� JDPEDU� ���� PHQJJDPEDUNDQ�

NHJLDWDQ� XVHU� GLPDQD� XVHU� PHODNXNDQ�

GLDJQRVLV� GHQJDQ� PHQMDZDE� SHUWDQ\DDQ�
SHUWDQ\DDQ�\DQJ�GLNHOXDUNDQ�ROHK�VLVWHP��-LND�

MDZDEDQ� DWDX� JHMDOD� \DQJ� GLDODPL� VHVXDL�

GHQJDQ� UXOH� DWDX�DWXUDQ�\DQJ� WHODK� DGD�SDGD�
VLVWHP��PDND�VLVWHP�DNDQ�PHQDPSLONDQ�KDVLO�

GLDJQRVLV�SHQ\DNLW�\DQJ�GLGHULWD��

�
E�� $FWLYLW\�'LDJUDP�3HODNVDQDDQ�

3HUWDPD�

�
*DPEDU������$FWLYLW\�'LDJUDP�3HODNVDQDDQ�

3HUWDPD�

�
3DGD� JDPEDU� ���� PHQJJDPEDUNDQ�

NHJLDWDQ� XVHU� \DQJ� LQJLQ� PHOLKDW� MHQLV�

SHODNVDQDDQ� SHUWDPD� GDUL� KDVLO� GLDJQRVLV��
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6HWHODK� KDVLO� GLDJQRVLV�PXQFXO� SDGD� VLVWHP��

XVHU� PHPLOLK� WRPERO� XQWXN� PHQDPSLONDQ�

MHQLV� SHODNVDQDDQ� SHUWDPD� EHUGDVDUNDQ� KDVLO�

GLDJQRVLV��
�

6HTXHQFH�'LDJUDP�

3DGD�GLDJUDP�VHNXHQVLDO�DWDX�VHTXHQFH�

GLDJUDP� LQL� DNDQ� PHQJJDPEDUNDQ� SHULODNX�

DNWRU� GHQJDQ� REMHN� \DQJ� EHUNDLWDQ� VHUWD�

PHVVDJH� �SHVDQ�� \DQJ� DNDQ� GLVDPSDLNDQ��
6HTXHQFH� GLDJUDP� SDGD� VLVWHP� GLDJQRVD�

SHQ\DNLW�GLDUH�SDGD�EDOLWD�GLDQWDUDQ\D�VHEDJDL�

EHULNXW���
D�� 6HTXHQFH�'LDJUDP�'LDJQRVD�

�
*DPEDU������6HTXHQFH�'LDJUDP�'LDJQRVD�

�

E�� 6HTXHQFH� 'LDJUDP� 3HODNVDQDDQ�

SHUWDPD�

�
*DPEDU������6HTXHQFH�'LDJUDP�3HODNVDQDDQ�

3HUWDPD�

�

��� 3HUDQFDQJDQ�$QWDU�0XND�3HQJJXQD�

�8VHU�,QWHUIDFH��

3HUDQFDQJDQ� DQWDU� PXND� SHQJJXQD�
�XVHU�LQWHUIDFH��EHUWXMXDQ�XQWXN�PHPEHULNDQ�

JDPEDUDQ� WHQWDQJ� DSOLNDVL� \DQJ� DNDQ�

GLEDQJXQ�� 6HKLQJJD� DNDQ� PHPSHUPXGDK�
GDODP�PHQJLPSOHPHQWDVLNDQ�DSOLNDVL��'HVDLQ�

DQWDU� PXND� SHQJJXQD� SDGD� VLVWHP� GLDJQRVD�

SHQ\DNLW� GLDUH� SDGD� EDOLWD� LQL� GLEXDW� VHEDJDL�

EHULNXW���

D�� +DODPDQ�0HQX�8WDPD�

�
*DPEDU������7DPSLODQ�+DODPDQ�0HQX�

8WDPD�

�

E�� +DODPDQ�'LDJQRVLV�3HQ\DNLW�

�
*DPEDU� ��� �� 7DPSLODQ�

+DODPDQ�'LDJQRVLV�3HQ\DNLW�

F�� +DODPDQ�+DVLO�'LDJQRVLV�
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�
*DPEDU�������7DPSLODQ�+DODPDQ�+DVLO�

'LDJQRVLV�

�

G�� +DODPDQ�3HODNVDQDDQ�3HUWDPD�

�
*DPEDU�������7DPSLODQ�+DODPDQ�

3HODNVDQDDQ�3HUWDPD�

�

H�� +DODPDQ�$ERXW�8V�

�
*DPEDU�������7DPSLODQ�+DODPDQ�$ERXW�8V�

�

��� .(6,038/$1�

'DODP� SHQXOLVDQ� VNULSVL� LQL� SHQXOLV�
WHODK� XUDLNDQ� EDJDLPDQD� SHUDQFDQJDQ� GDQ�

SHQJLPSOHPHQWDVLDQ� VHEXDK� VLVWHP� GLDJQRVD�

SHQ\DNLW� GLDUH� SDGD� DQDN� XVLD� ���� WDKXQ�

EHUEDVLV� PRELOH� DQGURLG� SDGD� 0D\DSDGD�

+RVSLWDO�� 0DND� GDSDW� SHQXOLV� VLPSXONDQ�

VHEDJDL�EHULNXW��
��� $SOLNDVL�EHUEDVLV�PRELOH�DQGURLG�GDSDW�

PHQMDGL� DOWHUQDWLI� SLOLKDQ� XWDPD� EDJL�

SHQJJXQD� GDODP� PHQFDUL� LQIRUPDVL�
PHQJHQDL�GLDJQRVD�VXDWX�SHQ\DNLW�GLDUH�

SDGD�DQDN�XVLD�����WDKXQ��VHVXDL�GHQJDQ�

KDVLO� SDGD� OHPEDU� DQJNHW� NXHVLRQHU�
VHEDQ\DN���� OHPEDU�\DLWX�GLNDUHQDNDQ�

DSOLNDVL� LQL� PXGDK� GDODP�

SHQJJXQDDQQ\D��

��� $SOLNDVL� LQL� PXGDK� GLDNVHV� ROHK� SDUD�

SHQJJXQD� NDUHQD� EHURSHUDVL� VHFDUD�

RIIOLQH�WDQSD�MDULQJDQ�GDWD��

��� 'HQJDQ� PHQJJXQDNDQ� DSOLNDVL� VLVWHP�

GLDJQRVD� SHQ\DNLW� GLDUH� LQL�� SDUD�

SHQJJXQD� NKXVXVQ\D� RUDQJ� WXD� GDSDW�
GHQJDQ� PXGDK� PHPSHUROHK� LQIRUPDVL�

SHQDQJDQDQ� SHUWDPD� \DQJ� KDUXV�

GLODNXNDQ� WHUNDLW� GHQJDQ� KDVLO�
GLDJQRVD��

�
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9RO�����1R�����-XQL������

��� 6$5$1�

%HUGDVDUNDQ� NHVLPSXODQ� \DQJ� WHODK�

GLEXDW� PDND� VDUDQ� \DQJ� DNDQ� GLVDPSDLNDQ�

SHQXOLV� XQWXN� PHQLQJNDWNDQ� VLVWHP� \DQJ�
GLUDQFDQJ� XQWXN� NHEXWXKDQ� \DQJ� DNDQ�

PHQGDWDQJ�DGDODK�VHEDJDL�EHULNXW��

��� 7DPSLODQ� VLVWHP� DSOLNDVL� \DQJ� GLEXDW�

PDVLK� VHGHUKDQD�� XQWXN� SHQHOLWLDQ�

VHODQMXWQ\D� GLKDUDSNDQ� VLVWHP� \DQJ�

GLUDQFDQJ� GDQ� GLEXDW� GDSDW�
PHQ\HPSXUQDNDQ� SHQHOLWLDQ�

VHEHOXPQ\D� DJDU� GDSDW� PHQJKDVLONDQ�

WDPSLODQ� \DQJ� OHELK� PHQDULN� GDQ�
LQRYDWLI��

��� 6LVWHP� DSOLNDVL� \DQJ� GLEXDW� EHOXP�

FXNXS� DNXUDW� GDODP� PHQGLDJQRVD�
SHQ\DNLW� GLDUH�� XQWXN� SHQHOLWLDQ�

VHODQMXWQ\D� VLVWHP� GLKDUDSNDQ� GDSDW�

GLNHPEDQJNDQ�ODJL�XQWXN�PHQJKDVLONDQ�

KDVLO� GLDJQRVD� \DQJ� OHELK� DNXUDW�

GLEDQGLQJNDQ�SHQHOLWLDQ�VHEHOXPQ\D��

��� 3HPEXDWDQ� VLVWHP� DSOLNDVL� LQL� PDVLK�

EHURSHUDVL� VHFDUD� RIIOLQH�� VHEDLNQ\D�

SHQJHPEDQJDQ� NHGHSDQQ\D� GDSDW�

EHURSHUDVL�VHFDUD�RQOLQH��
�

�

'$)7$5�3867$.$�
0HUOLQD�� 1LWD��� GDQ� +LGD\DW�� 5DKPDW�� ������

3HUDQFDQJDQ�6LVWHP�3DNDU��-DNDUWD��*KDOLD�

,QGRQHVLD��

$UKDPL��0XKDPPDG��������.RQVHS�'DVDU�6LVWHP�

3DNDU��<RJ\DNDUWD��$QGL��

6��5RVD�$���GDQ�6KDODKXGGLQ��0���������5HND\DVD�

3HUDQJNDW� /XQDN� 7HUVWUXNWXU� GDQ�

%HURULHQWDVL�2EMHN��%DQGXQJ��,QIRUPDWLND��

6XDUJD�� ������ 'DVDU� 3HPURJUDPDQ� .RPSXWHU�

GDODP�%DKDVD�-DYD��<RJ\DNDUWD��$QGL��

-DGLDPDQ� 3��� 9LNWRU� +�� 3��� 	� 'ZLPDU\XJD� 3���

�������� 6LVWHP� 3DNDU� 'LDJQRVD� 3HQ\DNLW�

-DQWXQJ� 0HQJJXQDNDQ� 0HWRGH� &HUWDLQW\�

)DFWRU� %HUEDVLV� :HE�� 8QLYHUVLWDV�

3DODQJNDUD\D��

)LWUL� 1��� <RJD� +�� $��� 	� (QGDK� 1�� <��� ��������

$SOLNDVL� 3DNDU� XQWXN� 'LDJQRVD� 3HQ\DNLW�

.XOLW� 0HQJJXQDNDQ� 0HWRGH� )RUZDUG�

&KDLQLQJ� GL�$O�$ULI�6NLQ�&DUH�.DEXSDWHQ�

&LDPLV��670,.�7DVLNPDOD\D��

'DGL� 5��� GDQ� $VULO� +��� �������� 6LVWHP� 3DNDU�

'LDJQRVD� 3HQ\DNLW� 7DQDPDQ� 3DGL�

0HQJJXQDNDQ�0HWRGH� )RUZDUG� &KDLQLQJ��

670,.�0DUGLUD�,QGRQHVLD��9RO��� ��1R�����

�������

.HPHQWULDQ� .HVHKDWDQ� 5,�� �������� 3URILO�

.HVHKDWDQ� ,QGRQHVLD� 7DKXQ� ������

.HPHQWULDQ�.HVHKDWDQ�5,��

.HPHQWULDQ� .HVHKDWDQ� 5,�� �������� 3URILO�

.HVHKDWDQ� ,QGRQHVLD� 7DKXQ� ������

.HPHQWULDQ�.HVHKDWDQ�5,��

.HPHQWULDQ�.HVHKDWDQ�5,�� �������� 6LWXDVL�

'LDUH� GL� ,QGRQHVLD�� .HPHQWULDQ� .HVHKDWDQ� 5,�

� �

�


