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5LQD�&DQGUD�1RRU�6DQWL�
)DNXOWDV�7HNQRORJL�,QIRUPDVL��8QLYHUVLWDV�6WLNXEDQN�6HPDUDQJ�

HPDLO�� ULQD#XQLVEDQN�DF�LG�

$EVWUDN���'HQJDQ�PHQJJXQDNDQ�WHNQLN�DQWDUPXND��NRPSXWHU�GDSDW�GLGD\DJXQDNDQ��XQWXN�PHQJHQGDOLNDQ�
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VLVWHP�LQL�GDSDW�GLIXQJVLNDQ�VHEDJDL�VLVWHP�NHDPDQDQ�UXPDK�\DQJ�VHODQMXWQ\D�DSDELOD�WHUGDSDW�SLQWX�DWDX�

MHQGHOD�\DQJ�GLEXND�VHFDUD�SDNVD�PDND�DODW�WHUVHEXW�VHFDUD�RWRPDWLV�DNDQ�PHQHOSRQ�NH�QRPRU�WHUWHQWX�DWDX�

PHPEXQ\LNDQ�DODUP��6LVWHP�GLEXDW�GHQJDQ�PHPDQIDDWNDQ�NRPSXWHU�\DQJ�GLSDVDQJL�NDUWX�PXOWLPHGLD�GDQ�

NDUWX�DQWDUPXND�NRPSXWHU�EHUEDVLV�33,������� ,&�'70)�GHFRGHU�XQWXN�PHQWHUMHPDKNDQ�WRPERO� WHOHSRQ�

\DQJ�GLWHNDQ��UDQJNDLDQ�VDNODU�PHQGHWHNVL�EXND�WXWXS�SLQWX��GDQ�UDQJNDLQ�UHOD\�XQWXN�PHQJKLGXS�PDWLNDQ�

ODPSX��

.DWD�NXQFL � VLVWHP�NHDPDQDQ�UXPDK��MDOXU�WHOHSRQ��SHQJHQGDOLDQ�

3(1'$+8/8$1�

%HUNHPEDQJQ\D� WHNQRORJL� NRPSXWHU�
PHPEDZD� SHUXEDKDQ� EHVDU� SDGD� NRQVHS�

NRPXQLNDVL�� .RPXQLNDVL� EHUNHPEDQJ� PHQMDGL�

EHQWXN� EDUX� \DLWX� .RPXQLNDVL� GDWD�� 'DODP� KDO�
LQL�� LQIRUPDVL� \DQJ� GLWUDQVPLVLNDQ� WLGDN� KDQ\D�

LQIRUPDVL� VXDUD�� JDPEDU�� YLGHR� GDQ� VHEDJDLQ\D��

WHWDSL� MXJD� GDWD�� %DKNDQ� VHOXUXK� LQIRUPDVL�
EHUXVDKD� GLXEDK� PHQMDGL� EHQWXN� GDWD�� 7UHQG�

WHUDNKLU� PHQXQMXNDQ� WHOHSRQ� ELVD�

GLVHOHQJJDUDNDQ� GL� LQWHUQHW�� WHWDSL� EXNDQ� VXDUD�

\DQJ�GLWUDQVPLVLNDQ�PHODLQNDQ�GDWD��

��� 6LVWHP�.RPSXWHU�

.RPSXWHU� GLJLWDO� JHQHUDVL� 9RQ� 1HXPDQ�

WHODK� EHUNHPEDQJ� SHVDW� GDQ� PHUDPEDK�

NHKLGXSDQ�PDQXVLD�GL�KDPSLU�VHPXD�VHNWRU��

0RGHO�NRPSXWHU�9RQ�1HXPDQ�VHQGLUL�WHUGLUL�
DWDV� OLPD� NRPSRQHQ� XWDPD�� \DLWX� �� XQLW�

PDVXNDQ��XQLW�NHOXDUDQ��XQLW�SHQJLQJDW��XQLW�

$/8�GDQ�XQLW�SHPURVHV�SXVDW�>0XUGRFFD�	�
+HXULQJ������@���6HGDQJNDQ�'DYLG�3DWWHUVRQ�

PHQJXUDLNDQ� NRPSXWHU� WHUGLUL� DWDV� OLPD�

EDJLDQ� \DLWX� PDVXNDQ�� NHOXDUDQ�� SHQJLQJDW��

GDWD� SDWK�� GDQ� NRQWURO� >3DWWHUVRQ�� ����@��
6XVXQDQ� LQL� GDSDW� GLSHULQJNDV�PHQMDGL� WLJD�

NHORPSRN� \DLWX� �� XQLW� PDVXNDQ�NHOXDUDQ��

XQLW� SHQJLQJDW� GDQ� XQLW� LQIRUPDVL� \DQJ�

GLOHWDNNDQ� GL� XQLW� PHPRUL� >$OL� 	� *LOOLVSH��

����@�� 3HUDODWDQ� PDVXNDQ�NHOXDUDQ�

PHPXQJNLQNDQ�&38�EHUNRPXQLNDVL�GHQJDQ�
PDQXVLD�DWDX�VLVWHP�NRPSXWHU�\DQJ�ODLQ�>$OL�

	�*LOOLVSH������@��

��� $QWDUPXND�SDGD�,%0�3&�

3HUDODWDQ� DQWDUPXND� \DQJ� GLEDQJXQ� VHQGLUL�

PHPEHUL�NHOHOXDVDDQ�SDGD�SHPLOLKDQ�DODPDW�

GDQ� SHUDODWDQ�� 3ULQWHU� SRUW� WHUEDWDV� SDGD�
DODPDW� ���� ±� ��(� +H[� GDQ� KDQ\D� GDSDW�

PHPEDFD� �� ELW�� 6HGDQJNDQ� VHULDO� SRUW�

WHUEDWDV� SDGD� DODPDW� &20�� �)����))��

&20�� �)����))�� VHULDO� SRUW� WLGDN� GLSLOLK�
NDUHQD� PDVLK� PHPEXWXKNDQ� SHUDODWDQ�

WDPEDKDQ� \DQJ� PDPSX� EHUNRPXQLNDVL�

VHFDUD� VHULDO�� � VHGDQJNDQ� 86%� �8QLYHUVDO�
6HULDO� %XV�� PHPSXQ\DL� NHWHUEDWDVDQ� \DQJ�

VDPD�GHQJDQ VHULDO�SRUW��

8QWXN� NHSHUOXDQ� GLVDLQ� SRUW� LQL�� ,%0� 3&�

WHODK�PHQ\HGLDNDQ� VORW� ,6$��3RUW�SRUW� \DQJ�
GLEXDW� GLUDQJNDL� GDODP� VHEXDK� NDUWX� \DQJ�

VHODQMXWQ\D�GLWDQFDSNDQ�SDGD�VORW�LQL�
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��� 3URJUDPPDEOH�3HULSKHUDO�,QWHUIDFH������

3URJUDPPDEOH� 3HULSKHUDO� ,QWHUIDFH�
PHUXSDNDQ�,&��UDQJNDLDQ�WHULQWHJHUDVL��\DQJ�

GLJXQDNDQ� XQWXN� NHSHUOXDQ� DQWDUPXND�

DQWDUD�NRPSXWHU�GHQJDQ�SHUDODWDQ�HOHNWURQLV�

GLJLWDO�� 6HEXDK� ,&� ����� EHNHUMD� GDODP�
IRUPDW� GDWD� �� ELW� GDQ� PHPSXQ\DL� SHQD�

VHEDQ\DN����EXDK�\DQJ�WHUGLUL�GDUL�����SHQD�

\DQJ� GLNHORPSRNNDQ� GDODP� �� JUXS� GDQ� ��
SRUW� XQWXN� PDVXNDQ�NHOXDUDQ� \DQJ�

EHUKXEXQJDQ� GHQJDQ� GHYDLV� OXDU� \DLWX� 3RUW�

$� �$�� ±� $���� %�%�� ±� %���� &� XSSHU� �&�� ±�
&��� GDQ� &� ORZHU� �&�� ±� &���� �� SHQD� XQWXN�

MDOXU�GDWD����SHQD�XQWXN�DODPDW�\DLWX�$��GDQ�

$��� �� SHQD� XQWXN� FDWX� GD\D� GDQ� �� SHQD�

PDVXNDQ� XQWXN� NHQGDOL� \DLWX� SHQD� 5HDG��
:ULWH�� &KLS� 6HOHFW� GDQ� 5HVHW�� 'DQ� WHUGLUL�

GDUL� �� SRUW� GDWD� PDVXNDQ� GDQ� NHOXDUDQ��

0DVLQJ�PDVLQJ� SRUW� WHUGLUL� GDUL� �� ELW� GDWD��
%ORN�GLDJUDP�33,������WHUOLKDW�SDGD�JDPEDU�

EHULNXW�LQL���

*DPEDU����'LDJUDP�%ORN�33,������

3HPLOLKDQ� PRGH�PRGH� RSHUDVL�

GLODNXNDQ� GHQJDQ� FDUD� PHQHWDSNDQ� ELW�ELW�

NHQGDOL� SDGD� VDDW� PDVXNDQ� $�� GDQ� $�� WLQJJL��
%LW�ELW�NHQGDOL�PHPSXQ\DL�DUWL�VHEDJDL�EHULNXW�� 

·� '�� ��PHQHQWXNDQ�PRGH VHW�IODJ���� �DNWLI� 

·� '�������PHQHQWXNDQ�PRGH�RSHUDVL�GDUL�JURXS�

$ 

·� '�� �� PHQHQWXNDQ� SRUW� $� VHEDJDL� PDVXNDQ�

DWDX�NHOXDUDQ 

·� '�� �� PHQHQWXNDQ� SRUW� &� XSSHU� VHEDJDL�

PDVXNDQ�DWDX�NHOXDUDQ 

·� '�� �� PHQHQWXNDQ� SRUW� %� VHEDJDL� PDVXNDQ�

DWDX�NHOXDUDQ 

·� '�� �� PHQHQWXNDQ� SRUW� %� VHEDJDL� PDVXNDQ�

DWDX�NHOXDUDQ 

·� '�� �� PHQHQWXNDQ� SRUW� &� � ORZHU� VHEDJDL�

PDVXNDQ�DWDX�NHOXDUDQ�

*DPEDU����&RQWURO�:RUG�33,������

��� 6LVWHP�7HOHSRQ�

&DOO� 3URJUHVV� 7RQH� GLJXQDNDQ� VHEDJDL�

LQGLNDWRU� SHQJHQDODQ� GDQ� VWDWXV� XQWXN� SURVHV�

SHPDQJJLODQ�� 1DGD� LQL� EHUXSD� SDVDQJDQ�

IUHNXHQVL� \DQJ� GLPDWLNDQ� GDQ� GLKLGXSNDQ�
GHQJDQ�ODMX�UDWH�\DQJ�EHUYDULDVL��1DPD�3URJUHVV�

GLVDMLNDQ�GDODP�WDEHO��� 

·� 7RQH� GLDO� PHUXSDNDQ� QDGD� \DQJ�

PHPEHULWDKX� EDKZD� SURVHV� GLDO� ELVD�
GLODNXNDQ��7RQH�LQL�GLKDVLONDQ�GDUL�NRPSRVLW�

JHORPEDQJ� VLQXV� ���� +]� GDQ� ���� +]�

GLSHUGHQJDUNDQ�VHFDUD�NRQWLQ\X� 

·� 7RQH� EXV\�PHQDQGDNDQ� EDKZD� QRPRU� \DQJ�

GLSDQJJLO� VHGDQJ� VLEXN��7RQH� LQL� GLKDVLONDQ�

GDUL� NRPSRVLW� ���� �� ���� GDQ
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GLSHUGHQJDUNDQ�VHODPD�����GHWLN�GDODP�MHGD�

����GHWLN� 

·� 5LQJ� EDFN� PHQDQGDNDQ� EDKZD� QRPRU� \DQJ�

GLSDQJJLO� VXGDK� PHQDQJJDSL� GHQJDQ�

PHPEXQ\LNDQ�GHULQJ WRQH�LQL�GLKDVLONDQ�����

������GDQ� GLSHUGHQJDUNDQ� VHODPD�����GHWLN�

GDODP�MHGD���GHWLN� 

·� &RQJHVWLRQ�PHQDQGDNDQ�EDKZD�NDQWRU�SXVDW�

VHGDQJ�NHOHELKDQ�EHEDQ�VHKLQJJD� WLGDN�ELVD�

PHOD\DQL�SDQJJLODQ�NH�QRPRU�WHUWHQWX��1DGD�

LQL�VDPD�GHQJDQ�QDGD�VLEXN�WHWDSL�EHGD� ODMX�
RQ�RIIQ\D�� \DLWX� GLSHUGHQJDUNDQ� WLDS� ����

GHWLN�GDQ�MHGD�����GHWLN��

7DEHO����1DGD�3URJUHVV�3DQJJLODQ�7HOHSRQ�

7RQH��VHF�� )UHTXHQF\�

�+]��

2Q�WLPH�

�VHF��

2II�WLPH�

�VHF��

'LDO� �������� &RQWLQXRXV�

%XV\� �������� ���� ����

5LQJ�%DFN� �������� �� ��

&RQJHVWLRQ� �������� ���� ����

5HFHLYHU�

RII�KRRN�

����������

�����������

���� ����

�1DGD�'LDO� GLVDMLNDQ� NH� SHODQJJDQ� VHODPD� MXPODK� ZDNWX� WHUWHQWX�

\DQJ�ELDVDQ\D�DGDODK����GHWLN��

3(0%8$7$1�6,67(0 

·� 'HVDLQ�6LVWHP�3HUDQJNDW�.HUDV�

6LVWHP� LQVWUXPHQWDVL� HOHNWURQLN� WHUGLUL� GDUL�

VHMXPODK� NRPSRQHQ� \DQJ� VHFDUD� EHUVDPD��
VDPD� GLJXQDNDQ� XQWXN� PHODNXNDQ� VXDWX�

SHQJHQGDOLDQ�GDQ�PHQFDWDW�KDVLOQ\D��6HEXDK�

VLVWHP� LQVWUXPHQWDVL� SDGD� XPXPQ\D� WHUGLUL�

GDUL� WLJD� HOHPHQ� SHQWLQJ� \DLWX� SHUDQWL�
PDVXNDQ� �LQSXW� GHYLFH��� SHQJNRQGLVL� VLQ\DO�

�VLJQDO� FRQGLWLRQLQJ�� DWDX� SHUDODWDQ�

SHQJRODK� GDQ� SHUDQWL� NHOXDUDQ� �RXWSXW�
GHYLFH���

3DGD� SHUDQJNDW� NHUDV� 6LVWHP� 3HQJHQGDOLDQ�

3HUDODWDQ� HOHNWURQLV� GDQ� 6LVWHP� .HDPDQDQ�

5XPDK�0HODOXL�7HOHSRQ�%HUEDVLV�.RPSXWHU�
PDVXNDQ� EHUXSD� OLQH� WHOHSRQ� \DQJ�

GLKXEXQJNDQ� GHQJDQ� 3URJUDPPDEOH�

3HULSKHUDO� ,QWHUIDFH� �33,�� VHODQMXWQ\D�
GLKXEXQJNDQ� GHQJDQ� NRPSXWHU� PHODOXL�

SDUDOHO� SRUW�� SHUDQWL� SHQJRODK� QDGD� GDUL�

WHOSRQ� EHUXSD� UDQJNDLDQ� WRQH� GHFRGHU��
VHGDQJNDQ�SHUDQWL�NHOXDUDQ�EHUXSD�UHOD\�GDQ�

VZLWFK� \DQJ� DNDQ� GLDNWLINDQ� DWDX�

GLNHQGDOLNDQ�ROHK�NRPSXWHU�PHODOXL�SDUDOHO�
SRUW��LQL�DNDQ�GLKXEXQJNDQ�ODQJVXQJ�GHQJDQ�

SHUDODWDQ� HOHNWURQLN� DWDX� SHUDODWDQ� OLVWULN�

\DQJ� DNDQ� GLNHQGDOLNDQ� GDQ� KDVLO� NHOXDUDQ�

\DQJ� ODLQ� DGDODK� VXDUD�\DQJ� GLKDVLONDQ� GDUL�
6RXQG� &DUG� \DQJ� NHPXGLDQ� GLKXEXQJNDQ�

NH� UDQJNDLDQ� DXGLR� RSWRFRXSOHU� VHEDJDL�

KDVLO� RXWSXW� GDUL� NRPSXWHU� \DQJ� ELVD�
GLGHQJDUNDQ�ODQJVXQJ�OHZDW�WHOHSRQ��

3DGD�SULQVLSQ\D�DODW�LQL�WHUGLUL�GDUL�EHEHUDSD�

EDJLDQ� \DLWX� ULQJ�GHWHFWRU��'70)� GHFRGHU��
EXV\�GHWHFWRU��DXGLR�RSWRFRXSOHU��GDQ�UHOD\�

GULYHU�� 6NHPD� EORN� GLDJUDP� GDUL� UDQJNDLQ�

SHQJHQGDOLDQ�SHUDODWDQ�HOHNWURQLV�GDQ�VLVWHP�

NHDPDQDQ� UXPDK� PHODOXL� WHOHSRQ� EHUEDVLV�
NRPSXWHU��GDSDW�GLOLKDW�SDGD�JDPEDU�EHULNXW�

LQL���

/LQH�

D�� $XGLR� 2SWRFRXSOHU� EHUIXQJVL� XQWXN�
PHQJHLVRODVL� WHJDQJDQ� GDUL� VRXQG� FDUG�

NH� OLQH� WHOHSRQ�� 3HQJJXQDDQ�

2SWRFRXSOHU�DJDU�VHFDUD�HOHNWURQLV� MDOXU�
WHOHSRQ� GDQ� NRPSXWHU� PHQMDGL� WHUSLVDK�

NDUHQD� MLND� GLVDPEXQJNDQ� ODQJVXQJ�

GHQJDQ� NDEHO� NHPXQJNLQDQ� ELVD� UXVDN�

GHQJDQ� $XGLR� 2SWRFRXSOHU� PHQFHJDK�
NHUXVDNDQ��

E�� %XVV\� 'HWHFWRU� EHUIXQJVL� XQWXN�

PHQJHWDKXL� DSDNDK� MDOXU� WHOSRQ� VHGDQJ�
VLEXN� DWDX� WLGDN�� NRPSXWHU� DNDQ�

*DPEDU����6NHPD�%ORN�'LDJUDP
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PHQJHWDKXL� DSDNDK� WHOHSRQ� \DQJ�

GLKXEXQJL�VLEXN�WLGDN��

F�� 5LQJ�%DFN� EHUIXQJVL�XQWXN�PHQGHWHNVL�

DSDNDK� WHOHSRQ� \DQJ� GLKXEXQJL�

NRPSXWHU� WHODK� GLDQJNDW� DWDX� EHOXP�

VHKLQJJD�NRPSXWHU�ELVD�PHPEHUL�UHVSRQ�
\DQJ� WHSDW�� NDODX� WLGDN� DGD� EHUDUWL�

WHOHSRQ�WHUVHEXW�UXVDN��

G�� '70)� 'HFRGHU� EHUIXQJVL� XQWXN�
PHQHUMHPDKNDQ� GDUL� QDGD�QRPHU� WHOSRQ�

NH� GDODP� ORJLF� ELQHU� VHKLQJJD� ELVD�

GLEDFD�ROHK�NRPSXWHU��

H�� 5LQJ� 'HWHFWRU� EDJLDQ� LQL� KXEXQJDQ�

DQWDUD� SHQHOSRQ� NH� NRPSXWHU� EHUIXQJVL�

XQWXN� PHQJHWDKXL� MLND� DGD� WHOHSRQ�

PDVXN��LQWL�GDUL�EDJLDQ�LQL�DGDODK�EHUXSD�
NRPSRQHQ� RSWRFRXSOHU� \DQJ� EHUIXQJVL�

XQWXN� PHQJLVRODVL� WHJDQJDQ� GDUL�

MDULQJDQ�WHOHSRQ�GHQJDQ�NRPSXWHU��

I�� 6ZLWFK� EDJLDQ� LQL� EHUXSD� VDNODU� NHFLO�

\DQJ� DNDQ� GLSDVDQJ� SDGD� SLQWX� DWDX�

MHQGHOD� \DQJ� EHUIXQJVL� PHPEDFD� VWDWXV�
VZLFWK�VHEDJDL�VHQVRU�\DQJ�GLKXEXQJNDQ�

ODQJVXQJ� GHQJDQ� NRPSXWHU� PHODOXL�

NDUWX�33,��

J�� 5HOD\�'ULYHU�EDJLDQ� LQL�EHUIXQJVL�XQWXN�
PHQJXDWNDQ� VLQ\DO� GDUL� NRPSXWHU�

VHKLQJJD� ELVD� PHQJJHUDNDQ� UHOD\� \DQJ�

GLJXQDNDQ� XQWXN� PHPXWXV� GDQ�
PHQ\DPEXQJ�DUXV�WHJDQJDQ�WLQJJL��

K�� 33,�GLJXQDNDQ�VHEDJDL�DQWDUPXND�DQWDUD�

NRPSXWHU� GHQJDQ� SHUDODWDQ� HOHNWURQLN�

GLJLWDO�

L�� .RPSXWHU�GLJXQDNDQ�VHEDJDL�SXVDW�

SHQJHQGDOLDQ�VLVWHP�

M�� %HEDQ� \DQJ� GLSDNDL� EHUXSD� SHUDODWDQ�
OLVWULN� \DQJ� EHNHUMD� VHFDUD� RQ� ±� RII��

PLVDODQ\D� XQWXN� ODPSX� OLVWULON�� NLSDV�

DQJLQ�GDQ�VHEDJDLQ\D� 

·� 'HVDLQ�6LVWHP�3HUDQJNDW�/XQDN�

3DGD� SHUDQJNDW� OXQDN� 6LVWHP� 3HQJHQGDOLDQ�

3HUDODWDQ� HOHNWURQLV� GDQ� 6LVWHP� .HDPDQDQ�

5XPDK�0HODOXL�7HOHSRQ�%HUEDVLV�.RPSXWHU�

GLNRQWURO� PHQJJXQDNDQ� OLQH� WHOHSRQ��
3HUDQJNDW� OXQDN� \DQJ� GLUDQFDQJ� GHQJDQ�

PHQJJXQDNDQ� EDQWXDQ� NRPSXWHU� GDSDW�

PHODNXNDQ� SHQJRQWURODQ� WHUKDGDS�

SHQJHQGDOLDQ� SHUDODWDQ� HOHNWURQLN� GDQ�

VHQVRU�NHDPDQDQ�UXPDK��

3HUDQJNDW�OXQDN�\DQJ�GLUDQFDQJ�PHPSXQ\DL�

�� IXQJVL�� IXQJVL�IXQJVL� WHUVHEXW� DGDODK�

VHEDJDL�EHULNXW���

D�� 0HQJDWXU�QRPRU�DNVHV�

<DLWX� PHQJLVL� NRGH�NRGH� XQWXN�

SHQDPDDQ� SHUDODWDQ� HOHNWURQLN� GDQ�

VHQVRU��

E�� 3HQDPDDQ� SHUDODWDQ� HOHNWURQLN� GDQ�

VHQVRU�NHDPDQDQ�UXPDK�

<DLWX� SHQJJXQD� GDSDW� PHQJDWXU�
SHUDODWDQ�HOHNWURQLN�GDQ�VHQVRU�NHPDQDQ�

UXPDK�\DQJ�GLNHKHQGDNL��

F�� 3HQJDWXUDQ�QRPRU�GLDO�WHOHSRQ�

<DLWX�XQWXN�PHQJKXEXQJL�QRPRU�QRPRU�
WHOHSRQ�\DQJ�GLNHKHQGDNL�DSDELOD�VHQVRU�

DNWLI��

G�� *DQWL�QRPRU�3,1�

<DLWX� LQWXN� PHQJJDQWL� DWDX� PHPEXDW�

QRPRU� 3,1� \DQJ� EHUKDN� PHQJDNVHV�

VLVWHP� 

·� 'HVDLQ�'DWD�

3DGD� SHQHOLWLDQ� LQL� GLPDQIDDWNDQ� 5HFRUG�

XQWXN� PHQ\LPSDQ� VHUDQJNDLDQ� GDWD� GDODP�

VXDWX� YDULDEHO�� 3HQHOLWLDQ� LQL� WHUGLUL� GDUL� ��

EXDK UHFRUG�GHQJDQ�VWUXNWXU�VHEDJDL�EHULNXW�

��� 5HFRUG�GDWD�WHQWDQJ�VDNODU�

W\SH�

75'DWD� �UHFRUG�
QRPHU��������VWULQJ>�@��

VDN��VDN��VDN��VDN���

VDN��VDN��VDN��VDN��� E\WH��

LQIRVDN�LQIRVHQ�LQIRQRP���ERROHDQ��
HQG��

��� 5HFRUG�GDWD�WHQWDQJ�VHQVRU�

75HF,2� �UHFRUG�
VDN��VDN��VDN��VDN���

VDN��VDN��VDN��VDN���

VHQ��VHQ��VHQ��VHQ���
VHQ��VHQ��VHQ��VHQ�����E\WH��

HQG��

��� 5HFRUG�GDWD�WHQWDQJ�DOWHUQDWLI�GLDO�

75HF'LDO� �UHFRUG�
DOW��DOW��DOW��DOW����VWULQJ>��@�
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UHGLDO�ULQJ���E\WH��

HQG� 

·� 'HVDLQ�$QWDUPXND�XQWXN�3HQJJXQD�

'DODP�SHPEXDWDQ�DSOLNDVL��VXDWX�DQWDUPXND�

DGDODK� VXDWX� WDPSLODQ�SDGD� OD\DU�NRPSXWHU��

\DQJ� WHUOLKDW� SDGD� VDDW� PHQJDNVHV� VLVWHP��

3DGD� DSOLNDVL� \DQJ� DNDQ� GLEDQJXQ��
DQWDUPXND�\DQJ�GLUDQFDQJ�WHUEDJL�PHQMDGL���

D�� $QWDUPXND�8WDPD�� \DLWX� WDPSLODQ� DZDO�

\DQJ� PHUXSDNDQ� PHQX� XWDPD� GDUL�
VLVWHP��

E�� $QWDUPXND�NHGXD��\DLWX� WDPSLODQ�XQWXN�

PHQJLVL�QRPRU�3,1��

F�� $QWDUPXND� NHWLJD�� \DLWX� SHQJDWXUDQ�

QRPRU�DNVHV�SHUDODWDQ��

G�� $QWDUPXND� NHHPSDW�� \DLWX� SHQDPDDQ�

VDNODU�GDQ�VHQVRU��

H�� $QWDUPXND� NHOLPD�� \DLWX� DWXU� QRPRU�

GLDO��

I�� $QWDUPXND� NHHQDP�� \DLWX� JDQWL� QRPRU�
3,1��

3(0%$+$6$1�

'HQJDQ� PHQJJXQDNDQ� EDKDVD�

SHPURJUDPDQ� �'HOSKL� YHUVL� ������ � SHQJHQGDOLDQ�

SHUDODWDQ� HOHNWURQLN� EHVHUWD� DQWDUPXND� GDUL�

3HUVRQDO�.RPSXWHU��3&���NH� MDOXU�WHOHSRQ�GDSDW�
GLODNXNDQ��3URJUDP�LQL�WHUGLUL�GDUL�EHEHUDSD�XQLW�

SURJUDP�\DLWX���

D�� 8QLW�8QLW0HQX�

8QLW� LQL� EHUIXQJVL� XQWXN� PHPEXDW� IRUP�

PHQX�� PHQX� LQL� EHUXSD� WRPERO�WRPERO�

DQWDUD� ODLQ� ³$WXU�QRPHU� DNVHV´�� ³3HQDPDDQ�

VDNODU� GDQ� VHQVRU´�� ³$WXU� QRPHU� GLDO´��
³*DQWL� QRPHU� SLQ´�� ³/RJLQ´�� 3DGD� XQLW� LQL�

WHUGDSDW� SURVHGXU�SURVHGXU� XQWXN�

PHQDPSLONDQ� IRUP� GDUL� XQLW� \DQJ� ODLQ\D��
DNDQ� WHWDSL� XQWXN� PHQJDNWLINDQ� WRPERO��

WRPERO� WHUVHEXW� WHUOHELK� GDKXOX� PHQHNDQ�

WRPERO� ³/RJLQ´� LQL� EHUDUWL� DNDQ� GLPLQWD�
XQWXN� PHQJLVL� SDVVZRUG� DWDX� QRPHU� SLQ�

WHUOHELK� GDKXOX�� GDQ� DSDELOD� SDVVZRUGQ\D�

EHWXO� PDND� WRPERO�WRPERO� \DQJ� ODLQ� DNDQ�

DNWLI��

E�� 8QLW�3DVVZRUG�

8QLW� LQL�EHUIXQJVL�XQWXN�PHQDPSLONDQ�IRUP�
SDVVZRUG� \DQJ� PDQD� SDVVZRUG� LQL� KDUXV�

GLLVL�GHQJDQ�QRPHU�SLQ�\DQJ�EHQDU�SDGD�VDDW�

DNDQ� PHQJDNWLINDQ� WRPERO� PHQX� VHSHUWL�

\DQJ�WHODK�GLMHODVNDQ�SDGD�XQLW�8QLW0HQX��

F�� 8QLW�*DQWL3LQ�

8QLW� LQL�EHUIXQJVL�XQWXN�PHQDPSLONDQ�IRUP�

XQWXN� PHUXEDK� QRPHU� SLQ� VHVXDL� GHQJDQ�
NHKHQGDN�DQGD��1RPHU�SLQ� \DQJ� WHODK� DQGD�

EXDW� DNDQ� GLVLPSDQ� SDGD� UHJLVWU\� ZLQGRZV�

\DQJ�VHEHOXPQ\D�VXGDK�GL�HQNULS��

G�� 8QLW�6HW,2�

8QLW� LQL�EHUIXQJVL�XQWXN�PHQDPSLONDQ�IRUP�

XQWXN� SHPEHULDQ� QDPD� VHQVRU� GDQ� QDPD�

VDNODU��3DGD� DODW� LQL� WHUGDSDW� �� EXDK� VHQVRU�
GDQ� �� EXDK� VDNODU� HODNWURQLN�� GDUL� PDVLQJ��

PDVLQJ� VDNODU� GDQ� VHQVRU� ELVD� GLEHUL� QDPD�

PLVDOQ\D� VDNODU� �� GLEHUL� QDPD� ³/DPSX�
GHSDQ´� VHQVRU���GLEHUL� QDPD�³3LQWX�GHSDQ´�

GHQJDQ� SHPEHULDQ� QDPD� LQL� EHUDUWL� EDKZD�

ODPSX� GHSDQ� KDUXV� GLVDPEXQJNDQ� GHQJDQ�
VDNODU� �� GDQ� VHQVRU� �� KDUXV� GLSDVDQJ� SDGD�

SLQWX�GHSDQ�NDUHQD�LQL�KXEXQJDQQ\D�GHQJDQ�

VXDUD� \DQJ� WHODK� GLVHVXDLNDQ� GHQJDQ� QDPD��

QDPD� WHUVHEXW�� 1DPD�QDPD� LQL� DNDQ� GL�
VLPSDQ� SDGD� ILOH� GDWDEDVH� GHQJDQ� QDPD�

VHWLR�GDW��

H�� 8QLW�6HW1RPHU�

8QLW� LQL�EHUIXQJVL�XQWXN�PHQDPSLONDQ�IRUP�

SHQJDWXUDQ� QRPHU� GDQ� DNVHV� VDNODU�� 3DGD�

XQLW� LQLODK� NLWD� PHQHQWXNDQ� QRPHU�QRPHU�

\DQJ� GLJXQDNDQ� XQWXN� PHQJDNVHV� VDNODU� ��
VDPSDL�GHQJDQ�VDNODU����SHQJDNVHVDQ�VDNODU�

EHUXSD� PDWL�� KLGXS� GDQ� WHWDS�� .DODX� PDWL�

DUWLQ\D� VDNDODU� 2))� �� KLGXS� DUWLQ\D� VDNODW�
21� GDQ� WHWDS� DUWLQ\D� NRQGLVL� VDNODU� WLGDN�

EHUXEDK�GDUL�NRQGLVL�DZDO��6HODLQ�PHQJDNVHV�

VDNODU�MXJD�ELVD�GLVHUWDNDQ�LQIRUPDVL�NRQGLVL�
VHOXUXK� VDNODU�� NRQGLVL� VHQVRU� GDQ� IXQJVL�

GDUL�PDVLQJ�PDVLQJ�QRPHU�\J�WHODK�GLEXDW��

I�� 8QLW�8QLW'LDO�

8QLW� LQL�EHUIXQJVL�XQWXN�PHQDPSLONDQ�IRUP�
SHQJLVLDQ� QRPHU� WHOHSRQ� \DQJ� DNDQ�

GLSDQJJLO� SDGD� VDDW� VHQVRU� GDODP� NHDGDDQ�

DNWLI�� SHQJLVLDQ� QRPHU� WHOSRQ� WHUGLUL� GDUL� ��
DOWHUQDWLI��DOWHUQDWLI���DNDQ�GLSDQJJLO�WHUOHELK�

GDKXOX�� GDQ� NDODX� QRPHU� LWX� PDVLK� GDODP
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NHDGDDQ� VLEXN� PDND� SHPDQJJLODQ� DNDQ�

GLXODQJ� VHEDQ\DN� SHQJLVLDQ� DQJND� SDGD�
UHGLDO��

J�� 8QLW�6KDUH'DWD�

8QLW� LQL� EHULVL� YDULDEHO�YDULDEHO�� WLSH� GDWD��

GDQ�FRQVWDQWD�\DQJ�EHUVLIDW�JOREDO�VHKLQJJD�
ELVD� GL� DNVHV� GDUL� VHOXUXK� XQLW� \DQJ�

PHPEXWXKNDQ��

K�� 8QLW�8QLW8WDPD�

8QLW� LQL� PHUXSDNDQ� XQLW� XQWXN� PHODNXNDQ�

SURVHV� XWDPD� XQWXN� PHODNXNDQ� DNVHV�

WHUKDGDS� KDUGZDUH�� SHQJDNVHVDQ� WHUKDGDS�
KDUGZDUH�GLODNXNDQ�GHQJDQ�NRPSRQHQ�WLPHU�

GHQJDQ� QLODL� LQWHUYDO� ��� LQL� EHUDUWL� VHWLDS� ��

PLOL� GHWLN� NRPSXWHU� PHQJDPDWL� KDUGZDUH�

PHODOXL� 33,�� 8QWXN� PHODNXNDQ� NRPXQLNDVL�
GHQJDQ�KDUGZDUH�LQWHUIDFH�\DQJ�GL�JXQDNDQ�

DGDODK�33,�GHQJDQ�PHQJJXQDNDQ�NRPSRQHQ�

%$,23RUW� SDGD� GHOSKL� ELVD� ODQJVXQJ�
PHQJDNVHV� DODPDW�DODPDW� � SRUW�� 6HGDQJNDQ�

NRPSRQHQ�7UD\,FRQ�SDGD�XQLW�LQL�GLJXQDNDQ�

XQWXN� PHPEXDW� LNRQ� SDGD� SRMRN� NDQDQ�
EDZDK� VHKLQJJD� SDGD� VDDW� SURJUDP� DNWLI�

WLGDN�QDPSDN�SDGD�WDVNEDU��

3DGD�SULQVLSQ\D�FDUD�NHUMD�GDUL�VLVWHP�LQL�

ELVD�GLEDJL�PHQMDGL�GXD�EDJLDQ�\DLWX���

D�� 3HQJHQGDOLDQ�3HUDODWDQ�(OHNWURQLN�

3DGD�VDDW�WHOSRQ�EHUGHULQJ�PDND�VLQ\DO�DNDQ�

GLWHULPD� ROHK� EDJLDQ� ULQJ� GHWHFWRU�� SDGD�
EDJLDQ� LQL� VLQ\DO� ULQJ� \J� GLWHULPD� GDUL� OLQH�

WHOHSRQ� GLXEDK� PHQMDGL� JHORPEDQJ� NRWDN�

77/� VHKLQJJD� ELVD� GLEDFD� ROHK� NRPSXWHU�

PHODOXL� 33,� SRUW� $�� VHODQMXWQ\D� NRPSXWHU�
DNDQ� PHPEHULNDQ� VLQ\DO� NHOXDUDQ� NH� UHOD\�

PHODOXL� SRUW� %� SDGD� 33,� VHKLQJJD� WHOHSRQ�

WHUDQJNDW� DWDX� 2II� +RRN�� VHODQMXWQ\D�
NRPSXWHU� DNDQ� PHPEHULNDQ� LQIRUPDVL�

EHUXSD� VXDUD� \DQJ� PHQ\DWDNDQ� EDKZD�

WHOHSRQ� WHODK� WHUKXEXQJ�NH�VLVWHP�NRPSXWHU�
GDQ� NHPXGLDQ� NRPSXWHU� DNDQ� PHPLQWD�

QRPHU� SLQ�� MLND� QRPHU� SLQ� WHUVHEXW� EHQDU�

PDND� GLNHQGDOLNDQ� VLVWHP� GDUL� WHOHSRQ� GDQ�

MLND� QRPHU� SLQ� VDODK� PDND� NRPSXWHU� DNDQ�
WHUXV� PHPLQWD� QRPHU� SLQ� VDPSDL� GLWXWXS�

WHOHSRQ��

6HWHODK� PDVXN� NH� GDODP� VLVWHP� GDQ� QRPRU�
SLQ� EHQDU�� PDND� ELVD� XQWXN� PHPXODL�

PHQJHQGDOLNDQ� SHUDODWDQ� OLVWULN� \DQJ� VXGDK�

WHUKXEXQJ�NH�DODW�GDUL� � WHOHSRQ�GHQJDQ�FDUD�

PHQHNDQ� QRPHU�QRPHU� WHUWHQWX� \DQJ�

VHEHOXPQ\D� VXGDK� GLLVLNDQ� GL� GDODP�
SURJUDP��

3DGD� VDDW� QRPHU� WHOHSRQ� GLWHNDQ� GHQJDQ�

FDWDWDQ�GLDO�PRGH�SDGD�WHOHSRQ�GDODP�PRGH�

WRQH� WLGDN� GDODP� PRGH� SXOVH�� WRQH� DNDQ�
GLWHULPD�ROHK�EDJLDQ�WRQH�GHFRGHU� GDUL�WRQH�

GHFRGHU� LQL� DNDQ� PHQJKDVLONDQ� �� NHOXDUDQ�

\DLWX���ELW�NHOXDUDQ�NRGH�ELQHU�DQJND�GDQ���
ELW� VWUREH� NHPXGLDQ� GL� KXEXQJNDQ� NH�

NRPSXWHU�PHODOXL�33,�SRUW�$��$QJND�DQJND�

\DQJ� GLKDVLONDQ� GDUL� SHQHNDQDQ� WRPERO�
QRPHU�SDGD� WHOHSRQ�DNDQ�GLFRFRNDQ�GHQJDQ�

GDWD�\DQJ�VXGDK�GLLVLNDQ�SDGD�SURJUDP��MLND�

FRFRN� PDND� DNDQ� GLWHUXVNDQ� NH� SHQJHQGDOL�

UHOD\� PHODOXL� SRUW� %� SDGD� 33,� VHKLQJJD�
SHUDODWDQ� HOHNWURQLN� \DQJ� WHUKXEXQJ� ELVD�

RQ�RII� VHVXDL� GHQJDQ� SHQJHVHWDQ� SDGD�

SURJUDP��

3HQHNDQDQ� QRPHU� SDGD� WHOHSRQ� KDUXV�

GLDNKLUL� GHQJDQ� WDQGD� 
� VHEDJDL� WDQGD�

HNVHNXVL� DWDX� HQWHU�� 6HEDJDL� WDQGD� DWDX�
LQIRUPDVL� NDODX� QRPRU� \DQJ� GLNLULP� VXGDK�

GLWHULPD� ROHK� NRPSXWHU�� NRPSXWHU� DNDQ�

PHPEHULNDQ�VXDUD��$SDELOD�DNDQ�PHPDWLNDQ�

³ODPSX� GHSDQ´� GHQJDQ� NRGH� DQJND� ³��
´�
PDND� NRPSXWHU� DNDQ� PHPEXQ\LNDQ� VXDUD�

³/DPSX� GHSDQ� PDWL³� VHKLQJJD� ELVD�

PHQGHQJDUNDQ� GDUL� WHOHSRQ�� 6DPEXQJDQ�
GHQJDQ� VLVWHP� VHFDUD� RWRPDWLV� DNDQ� SXWXV�

SDGD�VDDW�GLWXWXS�WHOHSRQ�DWDX�RQ�KRRN��%ORN�

GLDJUDPQ\D�SDGD�JDPEDU����

/LQH�7HOSRQ�

*DPEDU����6NHPD�3HQJHQGDOLDQ�3HUDODWDQ�
(OHNWURQLN
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E�� 3HQJDPDWDQ�6HQVRU�

6HQVRU� \DQJ� GLSDVDQJ� SDGD� SLQWX� DGDODK�
VHEXDK� VDNODU� NHFLO� \DQJ� GLKXEXQJNDQ�

GHQJDQ� NRPSXWHU�PHODOXL� 33,� SRUW� %�� SDGD�

VDDW� SLQWX� WHUEXND� PDND� VDNODU� DNDQ�

WHUKXEXQJ�DWDX�21�NHPXGLDQ�SURJUDP�DNDQ�
\DQJ� PHQJDPDWL� SRUW� %� DNDQ� WDKX� NDODX�

WHUMDGL� SHUXEDKDQ� GDWD� SDGD� SRUW� %�

NHPXGLDQ�SURJUDP�DNDQ�PHPEHULNDQ�VLQ\DO�
NH�UHOD\�XQWXN�PHQJDQJNDW�WHOHSRQ�DWDX�2II�

+RRN�� NHPXGLDQ� SURJUDP� DNDQ�

PHPEXQ\LNDQ� VLQ\DO� GLDO� VHVXDL� GHQJDQ�
QRPHU�QRPHU� \DQJ� WHODK� GLLVLNDQ� SDGD�

SURJUDP��6LQ\DO�GLDO�LQL�EHUXSD�ILOH�ILOH�ZDY�

\DQJ�EHULVL�WRQH�GDUL�PDVLQJ�PDVLQJ�QRPHU��

3DGD� SURJUDQ� GLVHGLDNDQ� HPSDW� DOWHUQDWLI�
SHQJLVLDQ� QRPHU� WHOHSRQ� \DQJ� DNDQ�

GLSDQJJLO� SDGD� VDDW� VHQVRU� 21�� MLND� SDGD�

DOWHUQDWLI� SHUWDPD� WLGDN� DGD� UHVSRQ� DWDX�
VLEXN� LQL� ELVD� GLGHWHNVL� PHODOXL� EXV\�

GHWHFWRU�PDND�DNDQ�GLODQMXWNDQ�NH�DOWHUQDWLI�

NHGXD� GDQ� VHWHUXVQ\D�� 3DGD� VDDW� GLDO� NH�
QRPHU� WHOHSRQ� MLND� DGD� UHVSRQ� PDND�

NRPSXWHU� DNDQ� PHPEHULNDQ� LQIRUPDVL�

EHUXSD�VXDUD�\DQJ�PHQ\DWDNDQ�EDKZD�SLQWX�

WHODK� WHUEXND�� 'HQJDQ� GHPLNLDQ� ELVD�
GLNHWDKXL� GHQJDQ� PHODOXL� WHOHSRQ��

VHODQMXWQ\D� GDSDW� GLNHQGDOLNDQ� VLVWHP�

VHSHUWL� SDGD� ODQJNDK� SHUWDPD�� PLVDOQ\D�
PHPEXQ\LNDQ� DODUP�� PHQJLGXSNDQ� ODPSX�

GDQ� VHEDJDLQ\D�� %HULNXW� LQL� DGDODK� EORN�

GLDJUDPQ\D���

*DPEDU����6NHPD�3HQJDPDWDQ�6HQVRU�

.(6,038/$1�

'DUL�KDVLO�SHQHOLWLDQ�LQL�GDSDW�GLDPELO�EHEHUDSD�

NHVLPSXODQ��\DLWX���

��� 6LVWHP�NRPSXWHU�\DQJ�GLKXEXQJNDQ�GHQJDQ�

PHQJJXQDNDQ� MDOXU� WHOHSRQ� DNDQ� OHELK�
GLPDQIDDWNDQ� XQWXN� PHQJHQGDOLNDQ�

SHUDODWDQ�HOHNWURQLN�\DQJ�WHUGDSDW�GLUXPDK��

��� 6LVWHP� LQL� VHFDUD� RWRPDWLV� PHQJKXEXQJL�
QRPRU�QRPRU� WHOHSRQ�\DQJ� WHODK�GLWHQWXNDQ�

VHEHOXPQ\D� DSDELOD� VHQVRU�VHQVRU� \DQJ�

GLWHPSDWNDQ� SDGD� SLQWX� DWDX� MHQGHOD� DNWLI��
PLVDOQ\D� SLQWX� DWDX� MHQGHOD� GLEXND� VHFDUD�

SDNVD��

%HEHUDSD�VDUDQ�\DQJ�ELVD�GLEHULNDQ�DGDODK���

��� .DUHQD� NHWHUEDWDVDQ� 33,� ����� \DQJ� KDUXV�
GLSDVDQJ� SDGD� VORW� ,6$�� PDND� DJDU� VLVWHP�

ELVD� GLKXEXQJNDQ� VHFDUD� OHELK� XPXP�

VHEDLNQ\D� PHQJJXQDNDQ� SULQWHU� SRUW�
GHQJDQ�PRGH�NHUMD�(33��

��� 3HUOX�GLWDPEDKNDQ�NHPDPSXDQ�VLVWHP�XQWXN�

PHQJDPELO� NHSXWXVDQ� GHQJDQ� EHUEDJDL�
SHQGHNDWDQ� \DQJ�DGD�XQWXN�PHQJNODVLILNDVL�

WLQJNDW� NHDPDQDQ� DWDV� VXDWX� NHMDGLDQ� GDQ�

VHODQMXWQ\D�GDSDW�PHPEHUL� LQIRUPDVL�VHFDUD�

WHSDW��'HQJDQ�WDPEDKDQ�NHPDPSXDQ�VHSHUWL�
LQL�� VLVWHP� GDSDW� PHPLOLK� XQWXN�

PHQJKXEXQJL� VLDSD� VDMD� EHUGDUNDQ� GDIWDU�

QRPRU� WHOHSRQ� \DQJ� GLEHULNDQ�� PLVDOQ\D�
NDSDQ� VLVWHP� KDUXV� PHQJKXEXQJL� NDQWRU�

SROLVL� DWDX� FXNXS� PHQJKXEXQJL� WHWDQJJD�

WHUGHNDW�GDQ�VHEDJDLQ\D��

��� 'LWDPEDKNDQ� SURVHV� SHUHNDPDQ� NHMDGLDQ�
GHQJDQ�PHQFDWDW�NHMDGLDQ��PHPEDFD�VHQVRU��

GDQ�PHQJXUXWNDQ�EHUGDVDU�ZDNWX��

��� 6LVWHP� NHDPDQDQ� UXPDK� GDSDW� GLWDPEDK�
GHQJDQ� SHUHNDPDQ� NHMDGLDQ� GLSDVDQJL�

NDPHUD� YLGHR�� 'HQJDQ� GHPLNLDQ�

GRNXPHQWDVL� NHMDGLDQ� SDGD� ORNDVL� \DQJ�
GLSDVDQJL� NDPHUD� GDSDW� GLUHNDP� GHQJDQ�

WHSDW�SDGD�VDDW�NHMDGLDQ�EHUODQJVXQJ��

'$)7$5�3867$.$�

��� &DQWX�� 0DUFR��� ������ 0DVWHULQJ� 'HOSKL��
6\EHF�

��� *UDI�� )�� 5XGROI� 	� 6KHHWV�� :LOOLDP��� �����

(QFO\ORSHGLD�2I�(OHFWURQLFV�&LUFXLW�9ROXPH�

���7$%�%RRNV�

6HQV� 33,�

2II�

'LDO�QRPHU�

/LQH�

7HOHSRQ�

3&
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��� *UDI�� )�� 5XGROI��� ������ (QFO\ORSHGLD� 2I�

(OHFWURQLFV�&LUFXLW�9ROXPH����7$%�%RRNV�

��� +LRNL�:DUUHQ��� ������ 7HOHFRPPXQLFDWLRQV�

7KLUG�(GLWLRQ��3UHQWLFH�+DOO�

��� ,QGUD� <DWLQL�� ������ ,PSOHPHQWDVL�

3HQJDPDQDQ�5XPDK�GHQJDQ�-DOXU�7HOHSRQ��
8QLYHUVLWDV�*DGMDK�0DGD��<RJ\DNDUWD�

��� 0D]LGL�� $OL�� 0XKDPPDG��� 	� 0D]LGL��

*LOOLSVL�� -DQLFH��� ������ 7KH� ��[��� ,%0� 3&�
	� &RPDSDWLEOH� &RPSXWHUV�� 9RO� ,� 	� ,,� ��

$VVHPEO\� /DQJXDJH�� 'HVLJQ� DQG�

,QWHUIDFLQJ��3UHQWLFH�+DOO�

��� 0XUGRFFD��-��0LOH� �	�+HXULQJ��3��9LQFHQW���

������3ULQFLSOHV�2I�&RPSXWHU�$UFKLWHFWXUH��

3UHQWLFH�+DOO�

��� 3UHVVPDQ�� 6�� 5RJHU��� ������ 6RIWZDUH�

(QJLQHHULQJ� )RXUWK� (GLWLRQ�� 7KH�

0F*UDZ�+LOO�&RPSDQLHV��,QF�

��� 6WHHPDQ��-�3�0���������'DWD�6KHHW�%RRN�

��� �(OH[�0HGLD�.RPSXWLQGR��.HORPSRN�

*UDPHGLD��-DNDUWD


