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3HUHQFDQDDQ�VWUXNWXU�PHUXSDNDQ�IDNWRU�SHQWLQJ�\DQJ�PHQHQWXNDQ�NHNXDWDQ�

GDQ�NHDPDQDQ�VXDWX�EDQJXQDQ��WHUXWDPD�EDQJXQDQ�EHUWLQJNDW��PXOW\�VWRU\��GLPDQD�

GDODP�SHUHQFDQDDQ�VWUXNWXU�WHUVHEXW�EDQJXQDQ�GLGHVDLQ�DJDU�GDSDW�PHOD\DQL�EHEDQ�

VHVXDL� GHQJDQ� IXQJVL� EDQJXQDQ� \DQJ� GLUHQFDQDNDQ�� 3HUHQFDQDDQ� VWUXNWXU� KDUXV�

PHQJDFX� NHSDGD� VWDQGDU� \DQJ� EHUODNX�� GDODP� KDO� LQL� \DLWX� VWDQGDU� 3HUV\DUDWDQ�

EHWRQ� VWUXNWXUDO� XQWXN� EDQJXQDQ� JHGXQJ� �61,� ������������ GDQ� SHPEHEDQDQ�

PHQJDFX�SDGD�VWDQGDU�%HEDQ�PLQLPXP�XQWXN�SHUDQFDQJDQ�EDQJXQDQ�JHGXQJ�GDQ�

VWUXNWXU�ODLQ��61,��������������

'DODP� SHUHQFDQDDQ� VWUXNWXU� MXJD� KDUXV� PHPSHUKLWXQJNDQ� NHNXDWDQ�

EDQJXQDQ� WHUKDGDS� JHPSD� \DQJ� PXQJNLQ� WHUMDGL�� +DO� LQL� GLVHEDENDQ� ,QGRQHVLD�

EHUDGD�SDGD�SHUWHPXDQ���OHPSHQJ�WHNWRQLN�UDNVDVD��\DLWX�OHPSHQJ�VDPXGUD�LQGR�

DXVWUDOLD�� OHPSHQJ� HXUDVLD� GDQ� OHPSHQJ� VDPXGUD� SDVLILN� \DQJ� EHULQWHUDNVL� GDQ�

PHQ\HEDENDQ� JHWDUDQ� WDQDK� VHFDUD� WLED�WLED� �6HWLDZDQ�� ������� 2OHK� NDUHQD� LWX�

SHUHQFDQDDQ� VWUXNWXU� MXJD� KDUXV� PHPSHUKDWLNDQ� EHEDQ� JHPSD� DJDU� GDSDW�

PHQJDQWLVLSDVL� NHUXVDNDQ� EHQJXQDQ� DSDELOD� WHUMDGL� JHPSD�� %DQJXQDQ� \DQJ�

GLUHQFDQDNDQ�DJDU�WDKDQ�WHUKDGDS�JHPSD�WHUVHEXW�KDUXV�EHUSHGRPDQ�SDGD�VWDQGDU�

\DQJ�EHUODNX�VDDW�LQL�\DLWX�7DWD�FDUD�SHUHQFDQDDQ�NHWDKDQDQ�JHPSD�XQWXN�VWUXNWXU�

EDQJXQDQ�JHGXQJ�GDQ�QRQ�JHGXQJ��61,���������������



��

3DGD�VDDW�WHUMDGL�JHPSD�EXPL�DNLEDW�GDUL�LQWHUDNVL�OHPSHQJ�WHNWRQLN��EHQWXUDQ�

GDQ� SHUJHVHNDQ� DQWDU� OHPSHQJ� PHQ\HEDENDQ� JHWDUDQ� SDGD� SHUPXNDDQ� EXPL��

*HWDUDQ� WHUVHEXW�PHQMDODU� GDODP� EHQWXN� JHORPEDQJ� \DQJ�PHPLOLNL� VXDWX� HQHUJL�

PHQ\HEDENDQ�VWUXNWXU�GLDWDVQ\D�LNXW�EHUJHWDU��GDQ�JHWDUDQ�WHUVHEXW�PHQ\HEDENDQ�

JD\D�JD\D� SDGD� VWUXNWXU� NDUHQD� FHQGHUXQJ� PHPSXQ\DL� JD\D� XQWXN�

PHPSHUWDKDQNDQ� GLULQ\D� GDUL� JHUDNDQ� �6FKRGHN�� ������� 3HQJDUXK� GDUL� JHWDUDQ�

DNLEDW� JHPSD� SDGD� VWUXNWXU� WHUVHEXW� GLDQDOLVLV� GHQJDQ� PHPSHUWLPEDQJNDQ�

VSHNWUXP� JHPSD� EXPL� VHUWD� SULODNX� QRQOLQHDU� GDUL� VWUXNWXU�� 6XDWX� EDQJXQDQ�

PHPSXQ\DL�WLQJNDW�NHUHQWDQDQ�\DQJ�EHUEHGD�GHQJDQ�WLQJNDW�NLQHUMD�DWDX�OHYHO�RI�

SHUIRUPDQFH�VHWHODK�WHUMDGL�JHPSD��<XQXV���������

8QWXN�PHQLQJNDWNDQ�NHWDKDQDQ�VWUXNWXU�WHUKDGDS�JHPSD��NKXVXVQ\D�VWUXNWXU�

EDQJXQDQ� EHUWLQJNDW� WLQJJL� �KLJK� ULVH�� ELDVDQ\D� PHQJJXQDNDQ� VLVWHP� SHPLNXO�

VHLVPLN��6LVWHP�SHPLNXO�VHLVPLN�\DQJ�ELDVD�GLJXQDNDQ�SDGD�EDQJXQDQ�JHGXQJ�DGD�

EHEHUDSD� MHQLV� \DLWX� VLVWHP� UDQJND� SHPLNXO� PRPHQ�� EUDFLQJ�� GLQGLQJ� JHVHU�

�VKHDUZDOO���GDPSHUV� GDQ� VLVWHP� LVRODVL� GDVDU� �EDVH� LVRODWRU�� �0XOLDGL�	� ,KVDQ��

�������8QWXN�VLVWHP�UDQJND�SHPLNXO�PRPHQ��EUDFLQJ��GDQ�VKHDUZDOO�PHPLOLNL�VLIDW�

\DLWX�PHQDPEDK� NHNDNXDQ� SDGD� VWUXNWXU� JHGXQJ� VHDUDK� JD\D� ODWHUDO�� VHGDQJNDQ�

XQWXN�GDPSHUV�GDQ�VLVWHP�LVRODVL�GDVDU�PHPLOLNL�VLIDW�PHUHGXNVL�JD\D�JHPSD�\DQJ�

EHNHUMD�SDGD�EDQJXQDQ���

8QWXN� EDQJXQDQ� EHUWLQJNDW� PHQJJXQDNDQ� PDWHULDO� EHWRQ� EHUWXODQJ�� VDODK�

VDWX� VLVWHP�SHPLNXO� JD\D� VHLVPLN� \DQJ�ELDVD� GLSDNDL� DGDODK� VKHDUZDOO� �GLQGLQJ�

JHVHU���'LQGLQJ� JHVHU�PHUXSDNDQ� NRPSRQHQ� SHODW� EHWRQ� \DQJ� GLOHWDNNDQ� VHFDUD�

YHUWLNDO� VHDUDK� WLQJJL� EDQJXQDQ�� .RPELQDVL� GDUL� VWUXNWXU� GHQJDQ� PHQJJXQDNDQ�

VLVWHP�SRUWDO�EHWRQ�EHUWXODQJ�NKXVXV�GHQJDQ�VKHDUZDOO�\DQJ�VDQJDW�HIHNWLI�GDODP�



��

PHQDKDQ�JD\D�JHPSD�\DQJ� WHUMDGL��GLPDQD�VKHDUZDOO� VHQGLUL�PHPLOLNL�NHNDNXDQ�

\DQJ� WLQJJL� WHUKDGDS� WDKDQDQ�JD\D�ELGDQJ�KRUL]RQWDO�ODWHUDO� �3UDWDQD�	�<XQL]DU��

������� 6LVWHP� JDQGD� �GXDO� V\VWHP�� PHUXSDNDQ� VLVWHP� \DQJ� SDOLQJ� SRSXOHU�

GLJXQDNDQ� VHEDJDL� VLVWHP� VWUXNXU� SHQDKDQ� JD\D� ODWHUDO� PXODL� GDUL� EHUWLQJNDW�

PHGLXP�VDPSDL�EHUWLQJNDW�WLQJJL��PXODL�GDUL�EDQJXQDQ����ODQWDL�VDPSDL�EDQJXQDQ�

���ODQWDL��7DUDQDWK���������$GDSXQ�61,�����������WLGDN�PHPEHUL�EDWDVDQ�WLQJJL�

PDNVLPDO�XQWXN�EDQJXQDQ�JHGXQJ�GDODP�PHQJDSOLNDVLNDQ�VLVWHP�SHPLNXO�ODWHUDO�

LQL��

'DODP�PHQJDQDOLVLV�VWUXNWXU�EDQJXQDQ�WDKDQ�JHPSD�WHUGDSDW���MHQLV�PHWRGH�

\DLWX�� DQDOLVD� GLQDPLN� GDQ� DQDOLVD� VWDWLN�� 3HQHQWXDQ� MHQLV� DQDOLVLV� \DQJ� GLSDNDL�

GDODP�PHQJDQDOLVLV�EHEDQ�JHPSD�PHQXUXW�$6&(������SDGD� WDEHO��������� XQWXN�

KDPSLU� VHPXD� NDWHJRUL� GHVDLQ� VHLVPLN� GLL]LQNDQ� XQWXN�PHPDNDL� VDODK� VDWX� GDUL�

DQDOLVLV� WHUVHEXW�� $QDOLVD� GLQDPLN� GDSDW� GLODNXNDQ� GHQJDQ� �� FDUD� \DLWX� DQDOLVLV�

UHVSRQ� VSHNWUD� �5HVSRQVH� 6SHFWUXP�$QDO\VLV�� GDQ� DQDOLVLV� ULZD\DW� ZDNWX� �7LPH�

+LVWRU\�$QDO\VLV���VHGDQJNDQ�DQDOLVLV�VWDWLN�GDSDW�GLODNXNDQ�GHQJDQ���FDUD��\DLWX�

DQDOLVLV� VWDWLN� OLQHDU� HNLYDOHQ�GDQ�DQDOLVLV� VWDWLN�QRQOLQHDU�GHQJDQ�EHEDQ�GRURQJ�

�1RQOLQHDU� 6WDWLF� 3XVKRYHU� $QDO\VLV�� �3XUQRPR� HW�� DO�� ������� $QDOLVLV� VWDWLN�

QRQOLQHDU�SXVKRYHU�LQL�VHULQJ�GLWHUDSNDQ�SDGD�NRQVHS�SHUHQFDQDDQ�EHUEDVLV�NLQHUMD�

WHUKDGDS� JHPSD� DWDX� OHELK� GLNHQDO� VHEDJDL� 3HUIRUPDQFH� %DVHG� (DUWKTXDNH�

(QJLQHHULQJ��\DQJ�PDQD�NRQVHS�WHUVHEXW�GDSDW�GLJXQDNDQ�XQWXN�PHQGHVDLQ�VXDWX�

EDQJXQDQ� EDUX� �3HUIRUPDQFH� %DVHG� 6HLVPLF� 'HVLJQ�� PDXSXQ� DWDXSXQ� XQWXN�

PHQJHYDOXDVL� NLQHUMD� EDQJXQDQ� \DQJ� VXGDK� DGD� �3HUIRUPDQFH� %DVHG� 6HLVPLF�

(YDOXDWLRQ�� �1DGHDN�� ������� 3DGD� DQDOLVLV� SXVKRYHU�� SHQJDUXK� JHPSD� UHQFDQD�

WHUKDGDS� VWUXNWXU� JHGXQJ�GLDQJJDS� VHEDJDL� EHEDQ� VWDWLV� ODWHUDO� \DQJ�PHQDQJNDS�



��

SDGD� SXVDW� PDVVD� PDVLQJ�PDVLQJ� ODQWDL�� 3HPEHULDQ� EHEDQ� GLODNXNDQ� VHFDUD�

EHUWDKDS�GDQ�GLWLQJNDWNDQ�GHQJDQ�SHQJDOL�VDPSDL�VDWX� WDUJHW�SHUSLQGDKDQ� ODWHUDO�

GDULD�VXDWX�WLWLN�DFXDQ�WHUFDSDL��5DFKPDQ�HW��DO���������7XMXDQ�DQDOLVLV�SXVKRYHU�

DGDODK� XQWXN�PHPSHUNLUDNDQ� JD\D�PDNVLPXP� GDQ� GHIRUPDVL� \DQJ� WHUMDGL� VHUWD�

XQWXN�PHPSHUROHK� LQIRUPDVL� EDJLDQ�PDQD� VDMD� \DQJ� NULWLV�� GLPDQD� KDO� WHUVHEXW�

GLWXQMXNNDQ� SDGD� EDJLDQ� PDQD� VDMD� VWUXNWXU� PHQJDODPL� SHOHOHKDQ� SHUWDPD� NDOL�

�VHQGL�SODVWLV���'HZREURWR���������'DUL�KDVLO�DQDOLVLV�SXVKRYHU�MXJD�GDSDW�GLSHUROHK�

LQIRUPDVL� EHUXSD�NXUYD�NDSDVLWDV��.XUYD�NDSDVLWDV�PHQ\DWDNDQ�KXEXQJDQ�DQWDUD�

JD\D�JHVHU�GDVDU��EDVH�VKHDU��WHUKDGDS�SHUDOLKDQ�DWDS��URRI�GLVSODFHPHQW��VWUXNWXU�

EDQJXQDQ� JHGXQJ�� .HPXGLDQ� EHUGDVDUNDQ� NXUYD� NDSDVLWDV� GDSDW� GLWHQWXNDQ�

GDNWLOLWDV� SHUDOLKDQ� DNWXDO� VWUXNWXU�� \DQJ�PDQD� EHUJDQWXQJ� SDGD� SHQHQWXDQ� WLWLN�

SHUDOLKDQ�SDGD�VDDW�OHOHK�SHUWDPD�WHUMDGL�GDQ�WLWLN�SHUDOLKDQ�XOWLPLW��0DUZDQWR�HW��

DO���������

0HQXUXW�1DGHDN���������QLODL�GDUL�OHYHO�NLQHUMD�JHGXQJ�GDSDW�GLWHQWXNDQ�GDUL�

SHQJRODKDQ� NXUYD� NDSDVLWDV� \DQJ� GLSHUROHK� GDUL� KDVLO� DQDOLVLV� SXVKRYHU� GHQJDQ�

PHWRGH� VSHNWUXP� NDSDVLWDV� �&DSDFLW\� 6SHFWUXP�0HWKRG� \DQJ�PHQJDFX� NHSDGD�

SHUDWXUDQ�$7&���� GDQ�PHWRGH� NRHILVLHQ� SHUSLQGDKDQ� �'LVSODFHPHQW�&RHIILFLHQW�

0HWKRG��PHQJDFX�SDGD�SHUDWXUDQ�)(0$�����GDQ�)(0$������$7&�GDQ�)(0$�

PHUXSDNDQ� OHPEDJD�\DQJ�PHUXPXVNDQ�GDQ�PHQJXVXONDQ�SURJUDP�GDQ�SHGRPDQ�

DQDOLVLV� VWDWLN� QRQ�OLQHDU� �SXVKRYHU�� GLEDZDK� SHQJDUXK� JHPSD� SDGD� EDQJXQDQ��

1DPXQ�EHUGDVDUNDQ�SHQHOLWLDQ�6XGDUPDQ��������GDQ�'HZREURWR� ��������PHWRGH�

NRHILVLHQ� SHUSLQGDKDQ� �'LVSODFHPHQW� &RHIILFLHQW� 0HWKRG�� \DQJ� PHQJDFX� SDGD�

)(0$�����GDQ�)(0$�����OHELK�PHQHQWXNDQ�GLEDQGLQJ�GHQJDQ�PHWRGH�VSHNWUXP�



��

NDSDVLWDV �&DSDFLW\�6SHFWUXP�0HWKRG��PHQJJXQDNDQ�$7&����NDUHQD�PHPEHULNDQ�

QLODL�\DQJ�NHFLO��WLGDN�NRQVHUYDWLI���

0DND� EHUGDVDUNDQ� ODWDU� EHODNDQJ� WHUVHEXW�� SHQXOLV� PHQHWDSNDQ� MXGXO�

´3(1*$58+�/(7$.�6+($5:$//� 3$'$�%$1*81$1�%(57,1*.$7�

7,1**,� '(1*$1� 3(0,.8/� *$<$� 6(,60,.� '8$/� 6<67(0

0(1**81$.$1�386+29(5� �$1$/<6,6´�� 3HQHOLWLDQ� LQL� GLODNXNDQ� XQWXN�

PHQJXML�PRGHO�EDQJXQDQ�EHUWLQJNDW�GHQJDQ���YDULDVL�SHQHPSDWDQ�VKHDUZDOO�GDQ���

PRGHO� WDQSD�VKHDUZDOO�\DQJ�GLDQDOLVLV�GHQJDQ�PHWRGH� VWDWLN�QRQOLQHDU�SXVKRYHU�

PHQJJXQDNDQ� EDQWXDQ� VRIWZDUH� (7$%6� Y�������� �([WHQGHG� 7KUHH� 'LPHQVLRQDO�

$QDO\VLV�RI�%XLOGLQJ�6\VWHPV 9HUVLRQ����������NHPXGLDQ�PHPEDQGLQJNDQ�KDVLOQ\D�

VDWX� VDPD� ODLQ� GDQ�PHQHQWHQWXNDQ� QLODL� OHYHO� NLQHUMDQ\D� GHQJDQ�PHQJDFX� SDGD�

PHWRGH� GLVSODFHPHQW� FRHIILFLHQW� PHWKRG� )(0$� ���� GDQ� )(0$� ���� GDQ�

PHQHQWXNDQ�SRVLVL� SHQHPSDWDQ�VKHDUZDOO� \DQJ� SDOLQJ�RSWLPXP�GDODP�PHQDKDQ�

JD\D�JHPSD�\DLWX�GLXNXU�GDUL�VHJL�VLPSDQJDQ��JD\D�JHVHU�GDVDU�GDQ�NLQHUMDQ\D�

%� %DWDVDQ�0DVDODK�

$JDU�SHPEDKDVDQ�OHELK�WHUDUDK�GDQ�WLGDN�WHUMDGL�SHQJHPEDQJDQ�PDVDODK�\DQJ�

NRPSOHNV��PDND�GLWHQWXNDQ�EDWDVDQ�EDWDVDQ�VHEDJDL�EHULNXW��

�� 0RGHO�\DQJ�GLDQDOLVLV�PHUXSDNDQ�PRGHO�\DQJ�GLEXDW�VHQGLUL�GHQJDQ�PHQJDFX�

SDGD�SHUDWXUDQ�WHUEDUX�561,����������;��3HUV\DUDWDQ�EHWRQ�VWUXNWXUDO�XQWXN�

EDQJXQDQ� JHGXQJ� GDQ� SHQMHODVDQ��� 3HPEHEDQDQ� PHQJDFX� SDGD� SHUDWXUDQ�

WHUEDUX�561,�������������%HEDQ�GHVDLQ�PLQLPXP�GDQ�NULWHULD�WHUNDLW�XQWXN�

EDQJXQDQ�JHGXQJ�GDQ�VWUXNWXU�ODLQ��GDQ�3385*�������3HGRPDQ�SHUHQFDQDDQ�

SHPEHEDQDQ�XQWXN�UXPDK�GDQ�JHGXQJ���$QDOLVLV�EHEDQ�JHPSD�DGDODK�SHUDWXUDQ�



��

WHUEDUX� 561,�� ��������;� �7DWD� FDUD� SHUHQFDQDDQ� NHWDKDQDQ� JHPSD� XQWXN�

VWUXNWXU�EDQJXQDQ�JHGXQJ�GDQ�QRQJHGXQJ���GHQJDQ�EHEDQ�DQJLQ�GLDEDLNDQ��

�� 0HWRGH�\DQJ�GLJXQDNDQ�DGDODK�DQDOLVLV�UHVSRQV�VSHNWUXP�GDQ�SXVKRYHU�GHQJDQ�

SHPRGHODQ���GLPHQVL��

�� /RNDVL�EDQJXQDQ�SDGD�.RWD�<RJ\DNDUWD�GHQJDQ�DVXPVL�MHQLV�WDQDK�\DLWX�WDQDK�

NHUDV��6&���

�� 0RGHO� \DQJ� GLDQDOLVLV� VHEDQ\DN� �� GHQJDQ� �� PRGHO� WDQSD� PHQJJXQDDQ�

VKHDUZDOO� GDQ���PRGHO� GHQJDQ�YDULDVL� SHQHPSDWDQ�VKHDUZDOO� \DQJ�EHUEHGD��

0RGHO�DGDODK� MHQLV�EDQJXQDQ�EHUWLQJNDW� WLQJJL� �KLJK�ULVH��VHWLQJJL����PHWHU�

GHQJDQ� MXPODK���� ODQWDL��7DQJJD��SRQGDVL�GDQ�SHQXODQJDQ�GHVDLQ�VKHDUZDOO

WLGDN�GLSHUKLWXQJNDQ�GDQ�SRQGDVL�GLDQJJDS�MHSLW�VHPSXUQD��

�� 3HUKLWXQJDQ� VWUXNWXU� PHQJJXQDNDQ� EDQWXDQ� VRIWZDUH� (7$%6� 9HUVL� ��������

�([WHQGHG� 7KUHH� 'LPHQVLRQDO� $QDO\VLV� RI� %XLOGLQJ� 6\VWHPV�� GHQJDQ�

PHQJDQDOLVLV���SDUDPHWHU�\DLWX�VLPSDQJDQ�KRUL]RQWDO��HIHN�S�GHOWD��JD\D�JHVHU�

GDVDU��EDVH�VKHDU��GDQ�OHYHO�NLQHUMD�\DQQJ�GLJXQDNDQ�XQWXN�PHQHQWXNDQ�SRVLVL�

SHQHPSDWDQ�VKHDUZDOO�SDGD�VWUXNWXU�JHGXQJ���

�� 0HWRGH� \DQJ� GLJXQDNDQ� GDODP�PHQJDQDOLVLV� NLQHUMD� VWUXNWXU� PHQJJXQDNDQ�

DGDODK� VWDWLN� QRQ� OLQHDU� SXVKRYHU� GHQJDQ� PHWRGH� NRHILVLHQ� SHUSLQGDKDQ�

�'LVSODFHPHQW�&RHIILFLHQW�0HWKRG��\DQJ�PHQJDFX�SDGD�)(0$�����GDQ�)(0$�

�����

�� 3RVLVL� VKHDUZDOO� SDOLQJ� RSWLPDO� \DQJ� PDQD� DNDQ� PHQMDGL� KDVLO� DNKLU� GDUL�

SHQHOLWLDQ� LQL� GLWHQWXNDQ� KDQ\D� EHUGDVDUNDQ� SHUWLPEDQJDQ� GDUL� VHJL�

VWUXNWXUDOQ\D�VDMD�GDQ�PHQJDEDLNDQ�SHUWLPEDQJDQ�GDUL�VHJL�DUVLWHNWXUDO��



��

&� 5XPXVDQ�0DVDODK�

%HUGDVDUNDQ� ODWDU� EHODNDQJ� GLDWDV�� PDND� GDSDW� GLDPELO� UXPXVDQ� PDVDODK�

VHEDJDL�EHULNXW��

�� %DJDLPDQD�PDQJDQDOLVLV� NLQHUMD� VWUXNWXU� EDQJXQDQ� GHQJDQ�PHQJJXQDNDQ�

PHWRGH�DQDOLVLV�VWDWLN�QRQOLQHDU�SXVKRYHU"��

�� %DJDLPDQD�SHQJDUXK�OHWDN�VKHDUZDOO�WHUKDGDS�VLPSDQJDQ�SDGD�PRGHO�\DQJ�

GLDQDOLVLV"��

�� %DJDLPDQD� SHQJDUXK� OHWDN� VKHDUZDOO� WHUKDGDS� NLQHUMD� SDGD� PRGHO� \DQJ�

GLDQDOLVLV�PHQJJXQDNDQ�)(0$�����GDQ�)(0$����"��

'� 7XMXDQ�3HQHOLWLDQ�

$GDSXQ�WXMXDQ�GDUL�SHQHOLWLDQ�LQL�EHUGDVDUNDQ�GDUL�UXPXVDQ�PDVDODK�GLDWDV�

DGDODK�VHEDJDL�EHULNXW��

�� 8QWXN�PHQJHWDKXL�SHUEHGDDQ�VLPSDQJDQ��GDQ�JHVHU�GDVDU�SDGD���PRGHO�\DQJ�

GLDQDOLVLV�

�� 0HQHQWXNDQ�OHYHO�NLQHUMD�VWUXNWXU�SDGD���PRGHO�\DQJ�GLDQDOLVLV�EHUGDVDUNDQ�

NULWHULD�)(0$�����GDQ�)(0$�����

�� 8QWXN�PHQHQWXNDQ�SRVLVL�SHQHPSDWDQ�VKHDUZDOO�\DQJ�SDOLQJ�RSWLPXP�SDGD�

EDQJXQDQ�EHUWLQJNDW�WLQJNDW�WLQJJL�GDUL�KDVLO�DQDOLVLV�

(� 0DQIDDW�3HQHOLWLDQ�

0DQIDDW�\DQJ�GDSDW�GLDPELO�VHWHODK�GLDGDNDQQ\D�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�

EHULNXW��

�� .HSDGD�PDV\DUDNDW��EHUXSD�LQIRUPDVL�PHQJHQDL�VKHDUZDOO�VHEDJDL�VLVWHP�

SHQDKDQ�JHPSD�GDQ�NULWHULD�NHUXVDNDQ�SDGD�EDQJXQDQ�VHWHODK�WHUMDGL�JHPSD��



��

�� .HSDGD� SUDNWLVL� GL� ELGDQJ� SHUHQFDQDDQ� VWUXNWXU�� GDSDW� GLMDGLNDQ� VHEDJDL�

DFXDQ� GDODP� KDO� PHODNXNDQ� SHUHQFDQDDQ� NKXVXVQ\D� GDODP� PHODNXNDQ�

DQDOLVLV�SDGD�EDQJXQDQ�EHUWLQJNDW�WLQJJL�PHQJJXQDNDQ�PHWRGH�VWDWLN�QRQ�

OLQHDU�SXVKRYHU����

�� .HSDGD�8QLYHUVLWDV��NKXVXVQ\D�PDKDVLVZD�EHUXSD�SHQJHWDKXDQ�PHQJHQDL�

DQDOLVLV�NLQHUMD�JHGXQJ�GHQJDQ�PHWRGH�DQDOLVLV�VWDWLN�QRQ�OLQHDU�SXVKRYHU

PHQJJXQDNDQ�VRIWZDUH�(7$%6�GDQ�MXJD�GDSDW�GLJXQDNDQ�VHEDJDL�UHIHUHQVL�

XQWXN�PDKDVLVZD�ODLQ�\DQJ�DNDQ�PHODNXNDQ�SHQHOLWLDQ�VHMHQLV��


