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6HOXUXK�ZLOD\DK�SDQWDL�VHODWDQ�-DZD�

%DUDW��PHUXSDNDQ�GDHUDK�HQGHPLV�PDODU�

LD� \DQJ� VHULQJ� PHQJDODPL� NHMDGLDQ� OXDU�

ELDVD� �./%���EDKNDQ�GL� EHEHUDSD�EDJLDQ�

ZLOD\DKQ\D�� GLVHUWDL� GHQJDQ� NHPDWLDQ��

:LOD\DK�\DQJ�SDOLQJ�WLQJJL�WLQJNDW�HQGH�

PLVLWDVQ\D�DGDODK�.DEXSDWHQ�*DUXW�\DQJ�

SHUQDK�PHQJDODPL�./%� WDKXQ������GDQ�

������ VHUWD� .DEXSDWHQ� 6XNDEXPL� \DQJ�

SHUQDK�PHQJDODPL�./%� WDKXQ������GDQ�

������ 

0DODULD� PHUXSDNDQ� UH-HPHUJLQJ�

GLVHDVH�DWDX�SHQ\DNLW�\DQJ�GDSDW�PXQFXO�

NHPEDOL�VHVXDL�GHQJDQ�SHUXEDKDQ�IHQRP�

HQD� DODP�� ELDVDQ\D� GDODP� SHULRGH� OLPD�

DWDX� VHSXOXK� WDKXQDQ��� PLVDOQ\D� PHQJL�

NXWL� SHUXEDKDQ� OLQJNXQJDQ� \DQJ� EHUNDL�

WDQ� GHQJDQ� SHUNHPEDQJDQ� Q\DPXN�

$QRSKHOHV� VSS�� VHUWD� PRELOLVDVL�

SHQGXGXN��� .DUHQD� LWX�� PHVNLSXQ�

VHNDUDQJ� LQL� NHVDNLWDQ� PDODULD� GL� -DZD�

%DUDW� VHGDQJ� GDODP� WUHQG� PHQXUXQ�

EDKNDQ� GL� EHEHUDSD� ZLOD\DK� WHODK�

PHQJKLODQJ�� WDSL� GL�PDVD� \DQJ� DNDQ�GD�

WDQJ� VDQJDW�EHUSHOXDQJ�XQWXN�PHQLQJNDW�

NHPEDOL� EDKNDQ� PHQMDGL� ./%�� NDUHQD�

WHUVHGLDQ\D� IDNWRU� ULVLNR� SHQXODUDQ��

)DNWRU� \DQJ� SDOLQJ� GRPLQDQ� DGDODK�

NHEHUDGDDQ� YHNWRU� �SHQXODU�� \DLWX� Q\D�

PXN� $QRSKHOHV� VSS�� \DQJ� EHUKXEXQJDQ�

HUDW� GHQJDQ� SHUXEDKDQ� HNRVLVWHP� GDQ�

LNOLP��VHUWD�SDUDVLW�VHEDJDL�VXPEHU�SHQX�

6WDWXV�.HUHQWDQDQ�1\DPXN�$QRSKHOHV�VXQGDLFXV�7HUKDGDS� 

,QVHNWLVLGD�&\SHUPHUWKULQ�'L�.DEXSDWHQ�*DUXW 

1XQXQJ�6HQLDZDWL����/XNPDQ�+DNLP�� 

6XVFHSWLELOLW\�6WDWXV�RI�$QRSKHOHV�VXQGDLFXV�0RVTXLWRHV�$JDLQVW 

,QVHFWLFLGHV�&\SHUPHWKULQ�LQ�*DUXW�5HJHQF\� 

$EVWUDFW��$W�WKH�WLPH�RI�KLJK�YHFWRU�SRSXODWLRQV�DQG�PDODULD�WUDQVPLVVLRQ�LV�LQ�SURJUHVV��LW�

LV�QHFHVVDU\�WR�XVH�LQVHFWLFLGHV�WR�FRQWURO�YHFWRU�XVLQJ�WKH�KRXVH�VSUD\LQJ��7R�JHW�WKH�UHVXOWV�

DV�REMHFWLYH� WKH�HUDGLFDWLRQ�RI� WKH�YHFWRU� WKDW� LV�DEOH� WR�VXSSUHVV� WKH�YHFWRU�SRSXODWLRQ�VR�

WKDW�QR�ORQJHU�SOD\�D�UROH�LQ�PDODULD�WUDQVPLVVLRQ�� WKH�LQVHFWLFLGH�XVHG�VKRXOG�EH�HIIHFWLYH�

DJDLQVW� PRVTXLWRHV� DQG� WKH� PRVTXLWRHV� DUH� VWLOO� VXVFHSWLEOH� WR� WKH� LQVHFWLFLGH� XVHG�� 

7R�GHWHUPLQH�WKH�OHYHO�RI�PDODULD�YHFWRU�PRVTXLWR�VXVFHSWLELOLW\�WR�LQVHFWLFLGHV��LQ�WKH�WHUUL�

WRU\�RI�*DUXW�GLVWULFW�KDV�FRQGXFWHG�VXVFHSWLELOLW\�WHVWV�RI�$QRSKHOHV��VXQGDLFXV�PRVTXLWRHV�

WR� LQVHFWLFLGHV� &\SHUPHWKULQ� KHOG� LQ� 1RYHPEHU� XS� WR� 'HFHPEHU� ������ 0RVTXLWRHV� WHVWHG�

ZHUH� FDSWXUHG� LQ� WKH� IRUP� RI� ODUYDH� IURP� SRQGV� DQG� HVWXDULHV� LQ� .DU\DPXNWL� &LEDORQJ�

*DUXW�� DQG� WKHQ� UHDUHG� LQ� WKH� ILHOG� LQVHNWDULXP��7KH�DGXOW� OHYHO�ZHUH� WKHQ� WHVWHG� IRU� WKHLU�

VXVFHSWLELOLW\�� 

0RVTXLWR� VXVFHSWLELOLW\� WHVWV� FRQGXFWHG�XVLQJ� WKH�:+2�6XVFHSWLELOLW\�7HVW�.LW� DV�PDQ\�DV�

IRXU�UHSHWLWLRQV�SHUIRUPHG�VLPXOWDQHRXVO\��ZKLOH�WKH�LQVHFWLFLGH�XVHG�LQ�WKH�IRUP�RI�LPSUDJ�

QDWHG�SDSHU�ZLWK�D�GRVH�RI������ 

)URP�WHVWV�LW�LV�NQRZQ�WKDW�PRVTXLWR�PRUWDOLW\�UDWH�XS�WR������WHVW��7KLV�LQGLFDWHV�WKDW�WKH�

PRVTXLWR�$Q��VXQGDLFXV�LQ�*DUXW�UHJHQF\�RI�:HVW�-DYD��LV�VWLOO�VXVFHSWLEOH�WR�WKH�LQVHFWLFLGH�

&\SHUPHQWKULQ��7KHUHIRUH�� LW� FDQ�VWLOO�EH�XVHG� LQ� WKH�HUDGLFDWLRQ�RI�PDODULD�YHFWRUV� LQ� WKH�

UHFRPPHQGHG�GRVDJH�RI������J�P�� 

.H\ZRUGV��VXVFHSWLELOLW\�RI�PDODULD�9HFWRU��LQVHFWLFLGHV�F\SHUPHWKULQ��$QRSKHOHV�VXQGDLFXV��

:+2�VXVFHSWLELOLW\�WHVW��*DUXW 

�� 'LQDV�.HVHKDWDQ�3URYLQVL�-DZD�%DUDW 

�� /RND�/LWEDQJ�3�%��&LDPLV 

�� 



 

 

ODUDQ�� 'L� &LDPLV�� WHUGDSDW� Q\DPXN� $Q��

VXQGDLFXV� GHQJDQ� NHSDGDWDQ� PHQJJLJLW�

SHU�MDP�SHU�RUDQJ�DWDX�PDQ�KRXU�GHQVLW\�

�0+'�� UDWD-UDWD� ������� VHGDQJNDQ�

NHSDGDWDQ� SDUDVLW�3ODVPRGLXP� VSS�� DGD�

ODK� ������ Å�� GL� *DUXW� GLWHPXNDQ� $Q��

VXQGDLFXV� GHQJDQ� 0+'� ����� GDQ� $Q��

DFRQLWXV� GHQJDQ� 0+'� ������ GHQJDQ�

NHSDGDWDQ�3ODVPRGLXP�VSS��DGDODK�������

Å�� GL� .DEXSDWHQ� 7DVLNPDOD\D� WHUGDSDW�

$Q��DFRQLWXV�GHQJDQ�0+'�������GDQ�$Q��

VXQGDLFXV� GHQJDQ� 0+'� ����� VHUWD�

NHSDGDWDQ� 3ODVPRGLXP� VSS�� VHEHVDU�

�����Å�� GL� .DEXSDWHQ� 6XNDEXPL��

GLWHPXNDQ� $Q�� VXQGDLFXV� GHQJDQ� UDWD-

UDWD�0+'��������GDQ�$Q��DFRQLWXV�GHQJDQ�

0+'� ����� VHUWD� $Q�� PDFXODWXV� GHQJDQ�

0+'������ ��GDQ�NHSDGDWDQ�3ODVPRGLXP�

VSS��DGDODK�������Å��NHSDGDWDQ�3ODVPR�

GLXP�VSS��GL�&LDQMXU�DGDODK������Å��VH�

GDQJNDQ�NHEHUDGDDQ�Q\DPXN�$QRSKHOHV-

Q\D� VHODPD� ��� WDKXQ� WHUDNKLU� WLGDN�

GLWHPXNDQ�ODSRUDQQ\D��� 

3HPEHUDQWDVDQ�YHNWRU�PDODULD� \DQJ�

SDOLQJ� GLVDUDQNDQ� DGDODK� SHQJHORODDQ�

OLQJNXQJDQ� VHUWD� ELRORJLFDO� FRQWURO�

�SHQJHQGDOLDQ�VHFDUD�KD\DWL��NDUHQD�WLGDN�

EHUSHQJDUXK� WHUKDGDS� NHVLQDPEXQJDQ�

HNRORJL� VHUWD� ELVD� GLODQMXWNDQ� ROHK�

PDV\DUDNDW���0HWRGD� LQL�PHUXSDNDQ�SUR�

JUDP� MDQJND� SDQMDQJ� \DQJ� HIHNWLI� GLO�

DNXNDQ� SDGD� GDHUDK� HQGHPLV� PDODULD�

GHQJDQ� NDUDNWHULVWLN� WHPSDW� SHULQGXNDQ�

\DQJ� VXGDK� GLNHWDKXL�� 7DSL� NHQ\DWDDQQ�

\D�� VXOLW� PHQJLGHQWLILNDVL� WHPSDW� SHULQ�

GXNDQ�VHFDUD�NHVHOXUXKDQ�GL�VXDWX�GDHUDK�

NDUHQD� ELDVDQ\D� EHUDJDP� GDQ� WHUVHEDU�

GLEHEHUDSD� WHPSDW� GDQ� VHULQJ� SLQGDK-

SLQGDK�� .DUHQD� LWX� SDGD� VDDW� SRSXODVL�

YHNWRU� PDODULD� VHGDQJ� WLQJJL� GDQ� SHQX�

ODUDQ� VHGDQJ� EHUODQJVXQJ�� SHUOX� GLVHUWDL�

GHQJDQ� PHWRGD� SHPEHUDQWDVDQ� \DQJ�

PHPSXQ\DL� HIHN� ODQJVXQJ� GDODP�

SHQXUXQDQ�SRSXODVL�YHNWRU�VHKLQJJD�ELVD�

GHQJDQ� VHJHUD� PHQXUXQNDQ� SHQXODUDQ�

PDODULD�� \DLWX� SHPEHUDQWDVDQ� GHQJDQ�

PHQJJXQDNDQ�LQVHNWLVLGD� 

�3HQJJXQDDQ�MHQLV�LQVHNWLVLGD�GDODP�

MDQJND� SDQMDQJ� GL� VXDWX� ZLOD\DK�� ELVD�

PHQJDNLEDWNDQ�UHVLVWHQ�Q\DPXN�WHUKDGDS�

LQVHNWLVLGD�� ,QL� GLVHEDENDQ� NDUHQD� Q\D�

PXN� DGDODK� VHUDQJJD� \DQJ� PXGDK� PH�

Q\HVXDLNDQ� GHQJDQ� NRQGLVL� OLQJNXQJDQ�

WHUPDVXN� LQVHNWLVLGD� \DQJ� ELDVD�

GLJXQDNDQ�� .DUHQD� LWX�� Q\DPXN�PDPSX�

PHQJHPEDQJNDQ�DQWLERGL�XQWXN�PHQLQJ�

NDWNDQ� NHNHEDODQ� WHUKDGDS� LQVHNWLVLGD�

\DQJ� GLSDNDL� VHKLQJJD� ELVD� PHQLQJ�

NDWQ\D� VWDWXV� UHVLVWHQVL� WHUKDGDS� LQVHN�

WLVLGD� \DQJ�GLSDNDL����5HVLVWHQVL� Q\DPXN�

NDUHQD� SHPDNDLDQ� LQVHNWLVLGD� GDODP�

MDQJND� ZDNWX� ODPD�� SHUWDPD� NDOL�

GLODSRUNDQ� SDGD� WDKXQ� ����� GL� $PHULND�

/DWLQ�SDGD�Q\DPXN�VSHVLHV�4XDGUDVSLGL�

RWXV�SHUQLFLRXV�WHUKDGDS�''7�VHWHODK�LWX�

KDPSLU� GL� VHPXD� EHQXD� GLWHPXNDQ�

ODSRUDQ� EHEHUDSD� VSHVLHV� Q\DPXN� WHU�

KDGDS�EHUEDJDL�MHQLV�LQVHNWLVLGD��� 

6DODK� VDWX� GDHUDK� HQGHPLV� PDODULD�

GL�-DZD�%DUDW�\DQJ�PHPLOLNL�IDNWRU�SHQX�

ODUDQ�PDODULD�SRWHQVLDO�DGDODK�.DEXSDWHQ�

*DUXW�� NDUHQD� LWX� DGD� NHPXQJNLQDQ� GL�

PDVD� \DQJ� DNDQ� GDWDQJ� PHPHUOXNDQ�

SHPEHUDQWDVDQ� YHNWRU� GHQJDQ�

PHQJJXQDNDQ� LQVHNWLVLGD��8QWXN�PHQJH�

WDKXL� WLQJNDW� UHVLVWHQVL� YHNWRU�PDODULD� GL�

.DEXSDWHQ�*DUXW�� WHODK�GLODNXNDQ�XML� UH�

VLVWHQVL�Q\DPXN�$Q�� �VXQGDLFXV� WHUKDGDS�

LQVHNWLVLGD� &\SHUPHWKULQ� \DQJ� ELDVD�

GLJXQDNDQ� GDODP� SHPEHUDQWDVDQ� YHNWRU�

PDODULD�GL�ZLOD\DK�LQL� 

%$+$1�'$1�0(72'( 

8ML� GLODNXNDQ� GL� 'HVD� .DU\DPXNWL�

.HFDPDWDQ� &LEDORQJ� .DEXSDWHQ� *DUXW�

\DQJ�PHUXSDNDQ�GDHUDK�HQGHPLV�PDODULD�

WLQJJL� VHUWD� SHUQDK� GLODNXNDQ� SHPEHU�

DQWDVDQ� YHNWRU� PHQJJXQDNDQ� &\SHUPH�

WKULQ�� 8ML� GLODNVDQDNDQ� SDGD� EXODQ� 1R�

YHPEHU�VDPSDL�GHQJDQ�'HVHPEHU������ 

1\DPXN�8ML�GDQ�,QVHNWLVLGD 

1\DPXN� XML� DGDODK� $Q�� VXQGDLFXV�

\DQJ� GLWDQJNDS� GDODP� VWDGLXP� ODUYD� LQ�

�� 

$VSLUDWRU�9RO����1R����7DKXQ����������-�� 



 

 

VWDU� ,,� GDQ� ,,,� GHQJDQ� FDUD� SHQFLGXNDQ�

GDUL� NRODP� GDQ� PXDUD� +DPLQWH� \DQJ�

PHUXSDNDQ� WHPSDW� SHULQGXNDQ� SRWHQVLDO�

GL� ORNDVL� XML�� /RNDVL� SHQDQJNDSDQ�EHUMD�

UDN� VHNLWDU� ���� PHWHU� GDUL� SHPXNLPDQ�

SDGDW�SHQGXGXN� 

3DGD�VDDW�SHQDQJNDSDQ��WHPSDW�SHU�

LQGXNDQ� VHGDQJ� SRWHQVLDO� GHQJDQ� NDGDU�

JDUDP� UDWD-UDWD� ���� SSP� GDQ� GLWHPXNDQ�

WXPEXKDQ�DLU�\DQJ�WHUGLUL�GDUL�OXPXW�GDQ�

UXPSXW� DLU� VHUWD� WXPEXKDQ� DLU� ODLQQ\D��

/DUYD� Q\DPXN� \DQJ� WHUWDQJNDS� VHODQMXW�

Q\D� GLEDZD� NH� LQVHNWDULXP� ODSDQJDQ� GL�

UXPDK� SHQGXGXN� GL� VHNLWDU� WHPSDW� SH�

QDQJNDSDQ� ODUYD� GDQ� GLSHOLKDUD� VDPSDL�

PHQMDGL�GHZDVD� 

1\DPXN� \DQJ� WHODK� GHZDVD� GLEHUL�

PDNDQ� ODUXWDQ� JXOD� GDQ� YLWDPLQ� VHUWD�

GDUDK�PDUPRW� VDPSDL�EHUXPXU� � DQWDUD���

VDPSDL� GHQJDQ� �� KDUL�� 6HEHOXP� GLSDNDL�

XQWXN� XML�� Q\DPXN� GLLGHQWLILNDVL� VSHVL�

HVQ\D��\DQJ�GLSDNDL�XQWXN�XML�DGDODK�Q\D�

PXN� $Q�� VXQGDLFXV� EHUMHQLV� NHODPLQ�

EHWLQD�� 1\DPXN� WHUSLOLK�� VHODQMXWQ\D�

GLSLQGDKNDQ� NH� GDODP� SDSHU� FXS�

VHEDQ\DN����V�G�����HNRU�GL�VHWLDS�SDSHU�

FXS��NHPXGLDQ�GLEHUL�PDNDQ�ODUXWDQ�JXOD�

VDPSDL�NHQ\DQJ� 

,QVHNWLVLGD�\DQJ�GLXML�DGDODK�&\SHU�

PHWKULQ�GDODP�EHQWXN�LPSUDJQHWHG�SDSHU�

GHQJDQ� NRQVHQWUDVL� ������ \DQJ� GLEXDW�

ROHK�:+2� 

8ML� NHUHQWDQDQ� Q\DPXN� WHUKDGDS� LQ�

VHNWLVLGD� 

8ML�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�

:+2� 6XVFHSWLELOLW\� 7HVW� .LW� \DQJ� EHU�

EHQWXN� WDEXQJ� GHQJDQ� �� �HPSDW�� SHQJX�

ODQJDQ� \DQJ� GLODNXNDQ� VHFDUD� VHUHPSDN��

XML� GLODNVDQDNDQ� PDODP� KDUL� GL� UXPDK�

SHQGXGXN� \DQJ� MXJD� PHUXSDNDQ� WHPSDW�

SHPHOLKDUDDQ�ODUYD�� 

3DGD� VHWLDS� SHQJXODQJDQ�� GLVLDSNDQ�

�� SDVDQJ� :+2� 6XVFHSWLELOLW\� 7HVW� .LW��

\DLWX� XQWXN� SHUODNXDQ� GDQ� NRQWURO�� .H�

GDODP� NLW� � XQWXN� SHUODNXDQ�� GLPDVXNDQ�

LPSUHJQDWHG� SDSHU� \DQJ� EHULVL� LQVHN�

WLVLGD�&\SHUPHWKULQ��������NH�GDODP�NLW�

XQWXN� NRQWURO�� GLPDVXNDQ� NHUWDV� \DQJ�

WLGDN� DGD� LQVHNWLVLGDQ\D� �NHUWDV� +96���

6HPXD�NHUWDV��EDLN�\DQJ�PHPDNDL�LQVHN�

WLVLGD� PDXSXQ� NRQWURO�� GLSDVDQJ� GDODP�

EHQWXN�PHOLQJNDU�VHKLQJJD�PHQXWXSL� VH�

OXUXK� SHUPXNDDQ� GDODP� GLQGLQJ� WDEXQJ��

VHEDJDL�SHQJXDW�GLEHUL�FLQFLQ� 

.H� GDODP� PDVLQJ-PDVLQJ� WDEXQJ�

XML�� GLPDVXNNDQ� Q\DPXN� $Q�� VXQGDLFXV�

EHWLQD� GDODP� NRQGLVL� SHUXW� NHQ\DQJ� DLU�

JXOD��PDVLQJ-PDVLQJ�VHEDQ\DN����V�G�����

HNRU� SHU� WDEXQJ� GDQ� GLELDUNDQ� NRQWDN�

GHQJDQ�NHUWDV�VHODPD����PHQLW��1\DPXN�

\DQJ� NQRFN� GRZQ� DWDX� MDWXK� VHODPD�

GLNRQWDNNDQ�� GLDPDWL� GDQ� GLFDWDW� \DLWX�

SDGD�PHQLW�NH�����PHQLW�NH�����PHQLW�NH�

���GDQ�PHQLW�NH���� 

6HWHODK� VHOHVDL� GLNRQWDNNDQ�� Q\D�

PXN�GLNHOXDUNDQ�GDUL� WDEXQJ�XML� GDQ� VH�

ODQMXWQ\D� GLPDVXNDQ� NH� GDODP� WDEXQJ�

SHPHOLKDUDDQ� XQWXN� GLDPDWL� VHODPD� ���

MDP��VHEDJDL�PDNDQDQQ\D�Q\DPXN�GLEHUL�

ODUXWDQ� JXOD� \DQJ� GLVLPSDQ� SDGD� NDSDV��

7DEXQJ� SHPHOLKDUDDQ� \DQJ� EHULVL� Q\D�

PXN� \DQJ� VXGDK� GLXML�� GLPDVXNNDQ� NH�

GDODP�NXUXQJDQ�Q\DPXN�GDQ�GLVLPSDQ�GL�

LQVHNWDULXP��8QWXN�PHQMDJD�NHOHPEDEDQ�

WDEXQJ�� PDND� NXUXQJDQ� Q\DPXN� GLWXWXS�

GHQJDQ�KDQGXN�EDVDK��1\DPXN�\DQJ�PD�

WL� VHODPD� SHQJDPDWDQ�� GLDPDWL� GDQ� GL�

FDWDW�\DLWX�SDGD�MDP�SHUWDPD��MDP�NHGXD��

MDP�NH�HQDP�� MDP�NH�GXD�EHODV�GDQ� MDP�

NH� GXD� SXOXK� HPSDW�� 6HODPD� Q\DPXN�

GLNRQWDNNDQ� GDQ� SHQJDPDWDQ�� VXKX� GDQ�

NHOHPEDEDQ�UXDQJDQ�GLXNXU�GDQ�GLFDWDW� 

8QWXN� PHQJHWDKXL� WLQJNDW� NHVDOD�

KDQ�SHODNVDQDDQ�XML�\DQJ�PHQJDNLEDWNDQ�

DGDQ\D�NHPDWLDQ�Q\DPXN�XML�EXNDQ�NDUH�

QD�SHQJDUXK�LQVHNWLVLGD��PDND�SHUVHQWDVH�

NHPDWLDQ� Q\DPXN� GLNRUHNVL�

PHQJJXQDNDQ� UXPXV� $EERWV�� %LOD� NH�

PDWLDQ�NRQWURO�������GDWD�NHPDWLDQ�DGD�

ODK� EHQDU�� ELOD� NHPDWLDQ� NRQWURO� �-�����

PDND�NHPDWLDQ�Q\DPXN�XML�KDUXV�GLNRUH�

NVL� GHQJDQ� UXPXV�$EERWV�� ELOD�NHPDWLDQ�

�� 

6WDWXV�.HUHQWDQDQ����������1XQXQJ�6HQLDZDQWL��HW�DO� 



 

 

NRQWURO� OHELK� GDUL� �����PDND�XML� HILNDVL�

KDUXV�GLXODQJ���� 

7LQJNDW� UHVLVWHQVL� Q\DPXN� GLKLWXQJ�

EHUGDVDUNDQ� UDWD-UDWD� NHPDWLDQ� Q\DPXN�

GDUL���NDOL�SHQJXODQJDQ��$GD�WLJD�NULWHULD�

NHUHQWDQDQ�\DLWX�����UHQWDQ��ELOD�UDWD-UDWD�

NHPDWLDQ� Q\DPXN� VHEHVDU� ��� -� ������

DUWLQ\D� Q\DPXN� \DQJ� GLXML� PDVLK� ELVD�

GLEHUDQWDV� GHQJDQ� LQVHNWLVLGD� GDODP� GR�

VLV� DQMXUDQ�� SHUOX� YHULILNDVL�WROHUDQ�� ELOD�

UDWD-UDWD� NHPDWLDQ� Q\DPXN� VHEHVDU� ��-

����� DUWLQ\D� � LQVHNWLVLGD� PDVLK� ELVD�

GLJXQDNDQ� WDSL� KDUXV� DGD� SHQLQJNDWDQ�

GRVLV�� GDQ� UHVLVWHQ�� ELOD� UDWD-UDWD� NH�

PDWLDQ� Q\DPXN� VHEHVDU� ������ DUWLQ\D�

VXGDK� WLGDN� ELVD� GLJXQDNDQ� GDQ� KDUXV�

GLJDQWL� GHQJDQ� MHQLV� LQVHNWLVLGD� \DQJ�

ODLQ� 

+$6,/ 

6XKX�GDQ�.HOHPEDEDQ�8GDUD 

5DWD-UDWD� VXKX� XGDUD� VHODPD� SH�

QDQJNDSDQ� Q\DPXN� GDQ� SHODNVDQDDQ� XML�

DGDODK�����R&��VHGDQJNDQ�VXKX�PLQLPXP�

DGDODK������ R&�GDQ�VXKX�PDNVLPXP������

R&�� � 5DWD-UDWD� NHOHPEDEDQ� XGDUD� DGDODK�

�������PLQLPXPQ�����GDQ�NPDNVLPXP��

����� 

-XPODK�1\DPXN�8ML�GDQ�-XPODK�1\D�

PXN�.QRFN�GRZQ 

-XPODK�Q\DPXN�\DQJ�GLXML�VHODPD���

SHQJXODQJDQ�� SDGD� SHUODNXDQ� VHEDQ\DN�

���� HNRU� DWDX� UDWD-UDWD� ������ HNRU� SHU�

SHQJXODQJDQ�� VHGDQJNDQ� SDGD� NRQWURO�

VHEDQ\DN� ��� HNRU� DWDX� UDWD-UDWD� ������

HNRU�SHU�SHQJXODQJDQ� 

3DGD� SHUODNXDQ�� MXPODK� Q\DPXN�

\DQJ�NQRFN�GRZQ�SDGD�PHQLW�NH�VHSXOXK��
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