




L 

 

6,67(0�%2267(5�)(50(17$6,� 

7$3$,�.(7$1�+,7$0�%(5%$6,6�

,17(51(7�2)�7+,1*6 

 

 

5DWQD�$LVXZDU\D 

)DUKDQ�$OIDWKUD 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3(1(5%,7�&9��(85(.$�0(',$�$.6$5$ 



LL 

 

6,67(0�%2267(5�)(50(17$6,� 

7$3$,�.(7$1�+,7$0�%(5%$6,6� 

,17(51(7�2)�7+,1*6 

 

3HQXOLV � 5DWQD�$LVXZDU\D 

)DUKDQ�$OIDWKUD 

 

  

'HVDLQ�6DPSXO � $UG\DQ�$U\D�+D\XZDVNLWD 

   

7DWD�/HWDN � 6UL�5DKD\X�8WDUL 

   

,6%1 � ����������������� 

   

'LWHUELWNDQ�ROHK � (85(.$�0(',$�$.6$5$��-81,����� 

$1**27$�,.$3,�-$:$�7(1*$+ 

12������-7(����� 

 

 

5HGDNVL� 

-DODQ�%DQMDUDQ��'HVD�%DQMDUDQ�57����5:����.HFDPDWDQ�%RMRQJVDUL�

.DEXSDWHQ�3XUEDOLQJJD�7HOS���������������� 

6XUHO���HXUHNDPHGLDDNVDUD#JPDLO�FRP 

&HWDNDQ�3HUWDPD������� 

 

 

 

$OO�ULJKW�UHVHUYHG 

 

 

 

+DN�&LSWD�GLOLQGXQJL�XQGDQJ�XQGDQJ 

'LODUDQJ�PHPSHUEDQ\DN�DWDX�PHPLQGDKNDQ�VHEDJLDQ�DWDX�VHOXUXK�

LVL� EXNX� LQL� GDODP� EHQWXN� DSDSXQ� GDQ� GHQJDQ� FDUD� DSDSXQ��

WHUPDVXN�PHPIRWRNRSL��PHUHNDP��DWDX�GHQJDQ�WHNQLN�SHUHNDPDQ�

ODLQQ\D�WDQSD�VHL]LQ�WHUWXOLV�GDUL�SHQHUELW� 



LLL 

 

.$7$�3(1*$17$5 

 

3XML�V\XNXU�SHQXOLV�SDQMDWNDQ�NHSDGD�7XKDQ�<DQJ�0DKD�(VD��

NDUHQD�DWDV�EHUNDW�GDQ�UDKPDW�1\D��SHQXOLV�GDSDW�PHQ\HOHVDLNDQ�

EXNX� LQL�� 3HQXOLVDQ� EXNX�PHUXSDNDQ� EXDK�NDU\D� GDUL� SHPLNLUDQ�

SHQXOLV�\DQJ�GLEHUL�MXGXO�´6LVWHP�%RRVWHU�)HUPHQWDVL�7DSDL�.HWDQ�

+LWDP� %HUEDVLV� ,QWHUQHW� RI� 7KLQJVµ�� 3HQXOLV� PHQ\DGDUL� EDKZD�

WDQSD�EDQWXDQ�GDQ�ELPELQJDQ�GDUL�EHUEDJDL�SLKDN�VDQJDWODK�VXOLW�

EDJL� SHQXOLV� XQWXN� PHQ\HOHVDLNDQ� NDU\D� LQL�� 2OHK� NDUHQD� LWX��

SHQXOLV�PHQJXFDSNDQ�EDQ\DN�WHULPD�NDVLK�SDGD�VHPXD�SLKDN�\DQJ�

WHODK�PHPEDQWX�SHQ\XVXQDQ�EXNX�LQL��6HKLQJJD�EXNX�LQL�ELVD�KDGLU�

GL�KDGDSDQ�SHPEDFD�� 

%XNX�LQL�WHUEDJL�PHQMDGL���EDE�\DQJ�PHPEDKDV��GLDQWDUDQ\D�

\DLWX� 

%DE�� 3HQGDKXOXDQ 

%DE�� .RQVHS� 'DVDU� GDQ� .RPSRQHQ� 3HQ\XVXQDQ� 6LVWHP�

)HUPHQWDVL�7DSDL�.HWDQ�+LWDP 

%DE�� 3URVHV�3HUDQFDQJDQ�6LVWHP�%RRVWHU 

%DE�� &RQWRK� ,PSOHPHQWDVL� 6LVWHP� %RRVWHU� 0HQJJXQDNDQ�

,QWHUQHW�RI�7KLQJV 

%DE�� 3HQXWXS 

3HQXOLV� PHQ\DGDUL� EDKZD� EXNX� LQL� PDVLK� MDXK� GDUL�

NHVHPSXUQDDQ��2OHK�NDUHQD�LWX�NULWLN�GDQ�VDUDQ�\DQJ�PHPEDQJXQ�

VDQJDW� GLEXWXKNDQ� JXQD� SHQ\HPSXUQDDQ� EXNX� LQL�� $NKLU� NDWD�

SHQXOLV�EHUKDUDS�7XKDQ�<DQJ�0DKD�(VD�EHUNHQDQ�PHPEDODV�VHJDOD�

NHEDLNDQ�VHPXD�SLKDN�\DQJ�WHODK�PHPEDQWX��6HPRJD�EXNX�LQL�DNDQ�

PHPEDZD�PDQIDDW�EDJL�SHQJHPEDQJDQ�LOPX�SHQJHWDKXDQ� 
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$� /DWDU�%HODNDQJ 

,QGRQHVLD� PHPLOLNL� NHND\DDQ� NXOLQHU� WUDGLVLRQDO� \DQJ�

PHQJJRGD�� VDODK� VDWXQ\D�DGDODK� WDSDL��7DSDL� DGDODK�PDNDQDQ�

KDVLO�IHUPHQWDVL�EDKDQ�SDQJDQ�EHUNDUERKLGUDW�DWDX�VXPEHU�SDWL��

3URVHV� IHUPHQWDVL� WDSDL� PHOLEDWNDQ� UDJL� GDQ� EHEHUDSD� MHQLV�

PLNURRUJDQLVPH� VHSHUWL� 6DFFKDURP\FHV� &HUHYLVLDH�� 5KL]RSXV�

2U\]DH�� (QGRP\FRSVLV� %XUWRQLL�� 0XFRU� VS��� &DQGLGD� 8WLOLV��

6DFFKDURP\FRSVLV�)LEXOLJHUD��3HGLRFRFFXV��GDQ�ODLQQ\D��%DKDQ�EDNX�

XQWXN� PHPEXDW� WDSDL� ELVD� EHUYDULDVL�� PXODL� GDUL� VLQJNRQJ��

NHWDQ�� KLQJJD� XEL� MDODU�� 7DSDL� PHPLOLNL� FLWD� UDVD� XQLN� GDQ�

PHQMDGL�EDJLDQ�SHQWLQJ�GDUL�ZDULVDQ�NXOLQHU�,QGRQHVLD��3URVHV�

IHUPHQWDVL� PHPEHULNDQ� WDSDL� NDUDNWHULVWLN� \DQJ� NKDV�� GDQ�

PDNDQDQ�LQL�WHODK�PHQMDGL�EDJLDQ�GDUL�NHKLGXSDQ�VHKDUL�KDUL�GL�

EDQ\DN�GDHUDK�GL�,QGRQHVLD�  

)HUPHQWDVL�DGDODK�SURVHV�SHUXEDKDQ�NLPLD�SDGD�VXEVWUDW�

RUJDQLN�\DQJ�WHUMDGL�DNLEDW�DNWLYLWDV�HQ]LP�\DQJ�GLKDVLONDQ�ROHK�

PLNURED��3URVHV� LQL�GDSDW�PHQJXEDK�UDVD��DURPD�� WHNVWXU��GDQ�

ZDUQD� EDKDQ� EDNX� VHFDUD� VLJQLILNDQ�� 0HVNLSXQ� IHUPHQWDVL�

XPXPQ\D� PHOLEDWNDQ� PLNURRUJDQLVPH�� DGD� MXJD� IHUPHQWDVL�

\DQJ�WHUMDGL�WDQSD�NHWHUOLEDWDQ�PLNURED��)HUPHQWDVL�PHPDLQNDQ�

SHUDQ� SHQWLQJ� GDODP� SHQJRODKDQ� PDNDQDQ� WUDGLVLRQDO� GDQ�

PRGHUQ� GL� EHUEDJDL� EXGD\D�� PHQFLSWDNDQ� SURGXN� GHQJDQ�

NDUDNWHULVWLN�XQLN�\DQJ�PHQFHUPLQNDQ�NHDQHNDUDJDPDQ�EDKDQ�

EDNX�GDQ�WHNQLN�IHUPHQWDVL�� 
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$� 7DSDL�.HWDQ�+LWDP 

7DSDL� NHWDQ� KLWDP� PHUXSDNDQ� SURGXN� IHUPHQWDVL� \DQJ�

NKDV�GL�ZLOD\DK�$VLD��WHUXWDPD�$VLD�7HQJJDUD��VHSHUWL�,QGRQHVLD��

0DOD\VLD�� )LOLSLQD�� .DPERMD�� 7LRQJNRN�� GDQ� 7KDLODQG�� GHQJDQ�

QDPD�\DQJ�EHUYDULDVL�GL�VHWLDS�QHJDUD��'L� ,QGRQHVLD��EHEHUDSD�

GDHUDK� \DQJ� GLNHQDO� PHPLOLNL� WDSDL� NHWDQ� KLWDP� \DQJ� NKDV�

DQWDUD�ODLQ�-DZD�%DUDW��6XPDWHUD�%DUDW��GDQ�6XODZHVL�%DUDW� 

%HUDV�NHWDQ�KLWDP�DGDODK�VDODK�VDWX�MHQLV�EHUDV�EHUSLJPHQ�

\DQJ� WHODK� ODPD�GLNRQVXPVL�ROHK�PDV\DUDNDW� ,QGRQHVLD��%HUDV�

LQL� ND\D� DNDQ� NDUERKLGUDW�� DQWLRNVLGDQ�� VHQ\DZD� ELRDNWLI�� GDQ�

VHUDW� \DQJ� EHUPDQIDDW� EDJL� NHVHKDWDQ�� %HUDV� NHWDQ� KLWDP�

PHPLOLNL�ZDUQD�XQJX�NHKLWDPDQ�\DQJ�NKDV��PHPEHULNDQ�QLODL�

JL]L� \DQJ� OHELK� WLQJJL� GDULSDGD� EHUDV� SXWLK� NRQYHQVLRQDO��

.RPELQDVL�IHUPHQWDVL�SDGD�EDKDQ�EDNX�EHUXSD�NHWDQ�KLWDP�LQL�

PHQJKDVLONDQ� WDSDL� NHWDQ� KLWDP� \DQJ� PHPLOLNL� UDVD� NKDV��

WHNVWXU�\DQJ�OHPEXW��VHUWD�DURPD�\DQJ�XQLN��VHKLQJJD�PHQMDGL�

VDODK�VDWX�PDNDQDQ�WUDGLVLRQDO�\DQJ�SRSXOHU�GL�,QGRQHVLD�GDQ�

QHJDUD�QHJDUD�ODLQ�GL�$VLD�7HQJJDUD� 

%HUDV� NHWDQ� KLWDP� PHPLOLNL� NDQGXQJDQ� SDWL� \DQJ�

GRPLQDQ��PHQFDSDL�VHNLWDU����������GDUL�WRWDO�NRPSRVLVL�EHUDV�

WHUVHEXW��%XWLUDQ�EHUDV�NHWDQ�KLWDP�WHUGLUL�GDUL�EDJLDQ�DOHXURQ��

HQGRVSHUP�� GDQ� HPEULR�� $OHXURQ� GDQ� HPEULR� PHQJDQGXQJ�

NRPSRQHQ�JL]L�VHSHUWL�YLWDPLQ��WKLDPLQ��ULERIODYLQ��GDQ�QLDFLQ���

OHPDN��SURWHLQ��GDQ�PLQHUDO��6HPHQWDUD�LWX��EDJLDQ�HQGRVSHUP�

KDPSLU� VHOXUXKQ\D� WHUGLUL� GDUL� SDWL�� \DQJ�PHUXSDNDQ� VXPEHU�

HQHUJL� XWDPD� GDUL� EHUDV� NHWDQ� KLWDP�� .RPELQDVL� QXWULVL� \DQJ�

WHUGDSDW�SDGD�EHUDV�NHWDQ�KLWDP�PHPEXDWQ\D�PHQMDGL�VXPEHU�



 

�� 

 

3526(6�3(5$1&$1*$1�

6,67(0�%2267(5 

�%$%� 

� 
3526(6�3(5$1&$1*$1�6,67(0�%2267(5 

$� 0HQJDQDOLVLV�.HEXWXKDQ�6LVWHP 

'DODP� SHUDQFDQJDQ� VLVWHP�� SHPHQXKDQ� EHUEDJDL� MHQLV�

NHEXWXKDQ� PHQMDGL� NXQFL� XQWXN� PHPDVWLNDQ� NLQHUMD� \DQJ�

RSWLPDO� GDQ�PHPXGDKNDQ� DQDOLVLV� VLVWHP� VHFDUD� NHVHOXUXKDQ��

3HUWDPD��NHEXWXKDQ�IXQJVLRQDO�KDUXV�MHODV�GDQ�PHQFDNXS�ILWXU�

ILWXU�DWDX�IXQJVL�IXQJVL�XWDPD�\DQJ�GLSHUOXNDQ��VHSHUWL�WLQGDNDQ�

SHQJJXQD� DWDX� UHVSRQV� WHUKDGDS� NHMDGLDQ� WHUWHQWX�� .HGXD��

NHEXWXKDQ� QRQ�IXQJVLRQDO� VHSHUWL� NHDPDQDQ�� NLQHUMD�� GDQ�

NHJXQDDQ� VLVWHP�� PHQMDGL� DWULEXW� SHQWLQJ� \DQJ� KDUXV�

GLSHUKLWXQJNDQ��6HODLQ�LWX��NHEXWXKDQ�SHUDQJNDW�NHUDV�PHQJDFX�

SDGD�VSHVLILNDVL�WHNQLV�SHUDQJNDW�NHUDV�\DQJ�GLSHUOXNDQ��VHSHUWL�

VHQVRU�VHQVRU� DWDX� PLNURNRQWUROHU� \DQJ� PHQGXNXQJ� IXQJVL�

VLVWHP�� 6HPHQWDUD� LWX�� NHEXWXKDQ� SHUDQJNDW� OXQDN� PHQFDNXS�

SODWIRUP� GDQ� EDKDVD� SHPURJUDPDQ� \DQJ� GLJXQDNDQ�� VHUWD�

NHEXWXKDQ� WHUNDLW� SHQJHPEDQJDQ� SHUDQJNDW� OXQDN�� 7HUDNKLU��

NHEXWXKDQ� GDWD� PHUXMXN� SDGD� MHQLV� GDWD� \DQJ� DNDQ� GLSURVHV�

DWDX�GLVLPSDQ�ROHK�VLVWHP��WHUPDVXN�IRUPDW��VXPEHU�GDWD��GDQ�

SHUV\DUDWDQ� LQWHJULWDV� GDWD�� 'HQJDQ� PHPHQXKL� VHPXD� MHQLV�

NHEXWXKDQ� LQL� VHFDUD� WHOLWL�� SHQJHPEDQJ� GDSDW� PHQJKDVLONDQ�

VLVWHP� \DQJ� EHUIXQJVL� GHQJDQ� EDLN� GDQ� PHPHQXKL� VWDQGDU�

NXDOLWDV�\DQJ�GLLQJLQNDQ� 

�� .HEXWXKDQ�)XQJVLRQDO�6LVWHP 

.HEXWXKDQ� IXQJVLRQDO� VLVWHP�PHUXSDNDQ� NHEXWXKDQ�

\DQJ�EHULVL�SURVHV�SURVHV�DSD�VDMD�\DQJ�DNDQ�GLODNXNDQ�ROHK�

VLVWHP��$GDSXQ�NHEXWXKDQ�IXQJVLRQDO�VLVWHP��\DLWX�VHEDJDL� 

EHULNXW� 
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,PSOHPHQWDVL� GDODP� EXNX� LQL� PHOLSXWL� WLJD� DVSHN� XWDPD��

LPSOHPHQWDVL�SHUDQJNDW�NHUDV��LPSOHPHQWDVL�SHUDQJNDW�OXQDN��GDQ�

LPSOHPHQWDVL� VLVWHP� VHFDUD� NHVHOXUXKDQ�� 6HWLDS� LPSOHPHQWDVL�

PHPLOLNL� SHUDQ� \DQJ� SHQWLQJ� GDODP� PHPEDQJXQ� VLVWHP� ERRVWHU�

IHUPHQWDVL�WDSDL�NHWDQ�KLWDP�\DQJ�HIHNWLI�GDQ�IXQJVLRQDO� 

 

$� ,PSOHPHQWDVL�3HUDQJNDW�.HUDV� 

,PSOHPHQWDVL� SHUDQJNDW� NHUDV� GDODP� SUR\HN� LQL�

GLODNXNDQ�GL� WLJD� ORNDVL�\DQJ�EHUEHGD��PDVLQJ�PDVLQJ�GHQJDQ�

IXQJVL�GDQ�NRPSRQHQ�\DQJ�NKXVXV� 

�� 5XDQJDQ�,QNXEDVL��7HPSDW�)HUPHQWDVL� 

'L� UXDQJDQ� LQL�� WHUGDSDW� NRPSRQHQ�NRPSRQHQ� YLWDO�

XQWXN� SURVHV� IHUPHQWDVL�� WHUPDVXN� KHDWHU�� NLSDV�� VHQVRU�

'+7����XQWXN�PHQJXNXU�VXKX�GDQ�NHOHPEDEDQ���GDQ�SUREH�

VHQVRU�S+��XQWXN�PHQJXNXU�WLQJNDW�NHDVDPDQ���.RPSRQHQ�

NRPSRQHQ� LQL� GLWHPSDWNDQ� VHFDUD� VWUDWHJLV� GDODP� NRWDN�

LQNXEDVL� XQWXN� PHQGXNXQJ� SURVHV� IHUPHQWDVL� WDSDL� NHWDQ�

KLWDP� 

�� 5XDQJDQ�3HQ\LPSDQDQ�.RPSRQHQ 

5XDQJDQ� LQL�EHUIXQJVL� VHEDJDL� WHPSDW�SHQ\LP�SDQDQ�

NRPSRQHQ�SHUDQJNDW�NHUDV� ODLQQ\D��'L�VLQL� WHUGDSDW�SRZHU�

VXSSO\� \DQJ� PHQ\HGLDNDQ� GD\D�� (63��� VHEDJDL�

PLNURNRQWUROHU� XWDPD�� GDQ� GULYHU� 0RVIHW� '����� \DQJ�

PHQJDWXU�GD\D�\DQJ�PDVXN�NH�KHDWHU��5XDQJDQ�SHQ\LPSDQDQ�

LQL� GLUDQFDQJ� XQWXN� PHQMDJD� NHDPDQDQ� GDQ� LQWHJUDVL�

NRPSRQHQ�SHUDQJNDW�NHUDV� 
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6LVWHP� LQL� WHUEXNWL� PDPSX� PHODNXNDQ� SHPEDFDDQ� VXKX�

GHQJDQ�DNXUDW�PHQJJXQDNDQ� VHQVRU�'+7���\DQJ� GLSDVDQJ�SDGD�

GLQGLQJ�EDJLDQ�GDODP�NRWDN�IHUPHQWDVL��'HQJDQ�WLQJNDW�NHDNXUDWDQ�

VHQVRU� PHQFDSDL� �������� VLVWHP� GDSDW� VHFDUD� HIHNWLI� PHPDQWDX�

VXKX� WDSDL� NHWDQ� KLWDP� \DQJ� GLOHWDNNDQ� GL� WHQJDK� UXDQJDQ�

IHUPHQWDVL� GHQJDQ� MDUDN� VHNLWDU� ������ FP� GDUL� GLQGLQJ�� +DO� LQL�

PHQJLQGLNDVLNDQ�NHPDPSXDQ�VLVWHP�GDODP�PHQJXNXU�VXKX�VHFDUD�

NRQVLVWHQ�GDQ�GDSDW�GLDQGDONDQ�VHODPD�SURVHV�IHUPHQWDVL� 

3HQHQWXDQ�WLQJNDW�NHPDWDQJDQ�WDSDL�NHWDQ�KLWDP�GLODNXNDQ�

GHQJDQ� PHQJXNXU� QLODL� S+� PHQJJXQDNDQ� VHQVRU� S+� \DQJ�

GLWDQFDSNDQ� SDGD� WDSDL�� 'HQJDQ� WLQJNDW� NHDNXUDWDQ� SHPEDFDDQ�

PHQFDSDL���������VLVWHP�PDPSX�PHQHQWXNDQ�WLQJNDW�NHPDWDQJDQ�

WDSDL� GHQJDQ� PHPRQLWRU� SHUXEDKDQ� QLODL� NRQGXNWLYLWDV� LQWHUQDO�

SDGD� WDSDL� NHWDQ� KLWDP�� 3DUDPHWHU� NHPDWDQJDQ� WDSDL� GLWHWDSNDQ�

SDGD� QLODL� S+� ��� \DQJ�EHUKDVLO� GLLQGLNDVLNDQ� ROHK� VLVWHP�GHQJDQ�

SUHVLVL�\DQJ�WLQJJL� 

6HODQMXWQ\D��VLVWHP�EHUKDVLO�PHPSHUFHSDW�SURVHV�IHUPHQWDVL�

WDSDL� NHWDQ� KLWDP� OHELK� FHSDW� GLEDQGLQJNDQ� GHQJDQ� SURVHV�

IHUPHQWDVL� PDQXDO�� +DO� LQL� GLFDSDL� GHQJDQ� PHQJJXQDNDQ�

SHQJHQGDOLDQ�VXKX�PHQJJXQDNDQ�KHDWHU�GDQ�PHQHUDSNDQ�PHWRGH�

NRQWURO�3,'��3URVHV�LQL�PHPDVWLNDQ�VXKX�IHUPHQWDVL�WHWDS�RSWLPDO�

XQWXN�SHUWXPEXKDQ� UDJL�GDQ�SURGXNVL� WDSDL�GHQJDQ�NHPDWDQJDQ�

\DQJ�GLLQJLQNDQ� 

7HUDNKLU�� LQWHJUDVL� VLVWHP� GHQJDQ� DSOLNDVL� $QGURLG� \DQJ�

WHUKXEXQJ� GHQJDQ� )LUHEDVH� PHPXQJNLQNDQ� SHQJJXQD� XQWXN�

PHQJRQWURO� VLVWHP� VHFDUD� ODQJVXQJ� PHODOXL� SRQVHO� SLQWDU��
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$��7ULDV��´3HUIRUPDQFH�7HVW�2I�:KLWH�*OXWLQRXV�7DSDL�)HUPHQWDWLRQ�7RRO�

�2U\]D� 6DWLYD�/��9DU�*OXWLQRVD��:LWK�$UGXLQR�8QR� 6\VWHP�$V�

0DWXULW\�'HWHFWLRQ�µ������ 

$OIDMUL�� .�� 6�� )DX]L\DK�� DQG� 0�� 5RVPLDWL�� ´6PDUW� )DQß�� %XLOG�

7HPSHUDWXUH�&RQWURO�$SOLFDWLRQ�$URXQG�7KH�%RG\�%DVHG�2Q�+HDW�

6HQVRU�µ�%DQGXQJ��$XJ������� 

&�� 6HSWLDQRUD� =XOID� HW� DO��� ´3HQJDUXK� /DPD� )HUPHQWDVL� 'DODP�

3HPEXDWDQ�7DSH�µ�8QLYHUVLWDV�1HJHUL�3DGDQJ��YRO������QR��������

������GRL�����������SURVHPQDVELR�YRO����� 

'��5DZDO��´7UDGLWLRQDO�,QIUDVWUXFWXUH�YV�)LUHEDVH�,QIUDVWUXFWXUH�µ�������

>2QOLQH@��$YDLODEOH��ZZZ�LMVUG�FRP 

'HSRLQRYDVL��´'DWDVKHHW�6HQVRU�S+�7DQDK�µ������ 

(�� $�� :�� 6DQDG�� ´3HPDQIDDWDQ� 5HDOWLPH� 'DWDEDVH� GL� 3ODWIRUP�

)LUHEDVH�3DGD�$SOLNDVL�(�7RXULVP�.DEXSDWHQ�1DELUH�µ�-XUQDO�

3HQHOLWLDQ�(QMLQLULQJ��YRO������QR�����SS����²����0D\�������GRL��

���������MSH����������� 

(��:��3UDWDPD�DQG�$��.LVZDQWRQR��´(OHFWULFDO�$QDO\VLV�8VLQJ�(63�

��� 0RGXOH� ,Q� 5HDOWLPH�µ� -((&6� �-RXUQDO� RI� (OHFWULFDO�

(QJLQHHULQJ� DQG� &RPSXWHU� 6FLHQFHV��� YRO�� ��� QR�� ��� SS�� ����²

������-DQ��������GRL�����������MHHFV�Y�L����� 

(OHFWURPDNHU��´'KW���7HPSHUDWXUH�$QG�+XPLGLW\�6HQVRU���6(1�����µ�

������ KWWSV���ZZZ�HOHFWURPDNHU�LR�VKRS�SURGXFW�GKW���

WHPSHUDWXUH�DQG�KXPLGLW\�VHQVRU��DFFHVVHG�)HE������������ 

(OHFWURPDNHU�� ´*UDYLW\�� ,�F� /FG����� $UGXLQR� /FG� 'LVSOD\� 0RGXOH�

�EOXH�� �� ')5�����µ� ������ KWWSV���ZZZ�HOHFWURPDNHU�LR� 

VKRS�SURGXFW�JUDYLW\�L�F�OFG�����DUGXLQR�OFG�GLVSOD\�

PRGXOH�EOXH��DFFHVVHG�)HE������������ 

(OHFWURPDNHU�� ´0LQLDWXUH� �Y� &RROLQJ� )DQ� :LWK� 0ROH[� 3LFREODGH�

&RQQHFWRU� �� �����µ� ������ KWWSV���ZZZ�HOHFWURPDNHU�LR� 

VKRS�SURGXFW�PLQLDWXUH��Y�FRROLQJ�IDQ�ZLWK�PROH[�

SLFREODGH�FRQQHFWRU��DFFHVVHG�)HE������������ 



 

�� 

 

([SR�� ´([SR� 'RFXPHQWDWLRQ�µ� ������ KWWSV���GRFV�H[SR�GHY��

�DFFHVVHG�)HE������������ 

([SR��´,QWURGXFWLRQ���([SR�'RFXPHQWDWLRQ�µ�������KWWSV���GRFV�H[SR� 

GHY�WXWRULDO�LQWURGXFWLRQ���DFFHVVHG�)HE������������ 

)�� (O� .KDLU� DQG� 5LDQ� )HUGLDQ�� ´5DQFDQJ� %DQJXQ� 6LVWHP� .RQWURO�

3HUWXPEXKDQ� 6D\XUDQ� GL� 'DODP� 5XDQJDQ� 'HQJDQ� 6LVWHP�

7DQDP�$HURSRQLN�µ�&+,36(7�� YRO�� ��� QR�� ���� SS�� �²���$SU��

������GRL�����������FKLSVHW��������������� 

)HEULDQL�� ´3HQJHPEDQJDQ� 3URGXN� -XV� %HQJNXDQJ� �3DFK\UK]XV�

(URVXV�� 7DSH� .HWDQ� +LWDP� 6HEDJDL� $OWHUQDWLI� 0LQXPDQ�

)XQJVLRQDO�7HUDSL�.RPSOHPHQWHU�3DVLHQ�'LDEHWHV�0HOLWXV�µ�

6NULSVL������� 

)LUHEDVH�� ´)LUHEDVH� %UDQG�*XLGHOLQHV�µ� ������ KWWSV���ILUHEDVH�JRRJOH� 

FRP�EUDQG�JXLGHOLQHV"KO LG��DFFHVVHG�)HE������������ 

*R0DUW����� ´(OHPHQ� 3HPDQDV� 8GDUD� 37&� 6XKX� .RQVWDQ� ,QVXODWHG�

���:�µ� ������ KWWSV���ZZZ�EOLEOL�FRP�S�KRW�HOHPHQ�

SHPDQDV�XGDUD�SWF�VXKX�NRQVWDQ�LQVXODWHG����Z�EDKDQ� 

SV��*2���������������DFFHVVHG�)HE������������ 

+�� <XOLWD�� ´5DQFDQJ� %DQJXQ� 6LVWHP� 3HQJDWXUDQ� 6XKX� $LU� 3DQDV�

3DGD�'LVSHQVHU�0HQJJXQDNDQ�0HWRGH�3URSRUWLRQDO�,QWHJUDO�

'HULYDWLYH��3LG��µ�6NULSVL������� 

+LEDWXOODK�$O�$]L]L�� ´5DQFDQJ�%DQJXQ�'DQ�8ML�.HUDJDDQ�%LRUHDNWRU�

7DSH�6LQJNRQJ�'HQJDQ�.RQWURO�6XKX�'DQ�.HPDWDQJDQ�%HUEDVLV�

$WPHJD����6NULSVL�µ������ 

,��:��6XEHUDWD��´0HWDEROLVPH�0LNURED�µ�8QLYHUVLWDV�8GD\DQD������� 

-��:H[OHU��*HW�3URJUDPPLQJ�ZLWK�1RGH�MV���VW�HG���YRO�����6KHOWHU�,VODQG��

1<��������0DQQLQJ�3XEOLFDWLRQV�&R������� 

.��'MXQDLGL����+HQGUD�-DWQLND����5DKPD��)��1LQJUXP��:��6\DKSXWUR��

DQG�&��.DELGR\R��´$ODW�3HQGHWHNVL�'DQ�0RQLWRULQJ�.HPDWDQJDQ�

7DSH�µ�YRO������QR���������� 

.LNL� .ULVWLDQGL� HW� DO���7HNQRORJL� )HUPHQWDVL�� <D\DVDQ� .LWD�0HQXOLV��

����� 



 

�� 

 

0�� &LDQL�� )�� &RPLWLQL�� DQG� ,�� 0DQQD]]X�� ´)HUPHQWDWLRQ�µ�

(QF\FORSHGLD� RI� (FRORJ\�� )LYH�9ROXPH� 6HW�� SS�� ����²������ -DQ��

������GRL����������%����������������������;� 

0��0HKD��´6WXGL�3HPEXDWDQ�7DSH�'DUL�%XDK�0DQJJD�+DUXP�0DQLV�

�0DQJLIHUD�,QGLFD�/����µ�6NULSVL��8QLYHUVLWDV�4XDOLW\��0HGDQ��

����� 

0��0XFKVLQ��´3HUEDQGLQJDQ�.HQGDOL�)X]]\�GDQ�.HQGDOL�3,'�3DGD�

3HPEXDWDQ� 0HVLQ� 3HQJHULQJ� &DEH� 'HQJDQ� 3HQJHQGDOLDQ�

6XKX� 7HUKDGDS� .HOHPEDEDQ�µ� 7KHVLV� �XQJUDGXDWH� �6�����

8QLYHUVLW\�RI�0XKDPPDGL\DK�0DODQJ��0DODQJ������� 

0�� 1DWVLU�� '�� %D\X� 5HQGUD�� DQG� $�� 'HUE\� <XGKD� $QJJDUD��

´,PSOHPHQWDVL�,RW�8QWXN�6LVWHP�.HQGDOL�$F�2WRPDWLV�3DGD�5XDQJ�

.HODV�'L�8QLYHUVLWDV�6HUDQJ�5D\D�µ�YRO�����QR�����������>2QOLQH@��

$YDLODEOH��

KWWSV���ZZZ�DUGXLQR�FF�HQ�3URGXFWV�&RXQWHUIHLW 

0��5LINL��$��1��/LVGDZDWL��6��.DULP��0��$��$O��DQG�%��%DQMDUPDVLQ��

´8ML� .LQHUMD� $ODW� %RRVWHU� )HUPHQWDVL� 7DSH� .HWDQ�µ� ������

$FFHVVHG��'HF������������>2QOLQH@��$YDLODEOH��+WWS���(SULQWV� 

8QLVND�%MP�$F�,G������� 

0XLV� 6DOXGLQ��3ULQVLS� .HUMD� /&'� GDQ� 3HPEXDWDQQ\D� �/LTXLG�&U\VWDO�

'LVSOD\���(G���&HW����<RJ\DNDUWD��*UDKD�,OPX�������� 

1�� ,�� $]L]DK�� ´3HQJDUXK� 3HPEHULDQ� $LU� 5HQGDPDQ� %HUDV� .HWDQ�

+LWDP� �2U\]D� VDWLYD� /�� 9DU� JOXWLQRVD�� 7HUKDGDS� .DGDU�

*OXNRVD�'DUDK�0HQFLW� �0XV�PXVFXOXV�� �µ�7KHVLV� �GLSORPD���

8QLYHUVLWDV�0XKDPPDGL\DK�6XUDED\D��6XUDED\D������� 

1��6LWRUXV��´3HQGHWHNVLDQ�S+�$LU�0HQJJXQDNDQ�6HQVRU�S+�0HWHU�

9����%HUEDVLV�$UGXLQR�1DQR�µ�'LSORPD�WKHVLV������� 

2SHQ� -6� )RXQGDWLRQ�� ´/RJRV� DQG� *UDSKLFV� _� 1RGH�MV�µ� ������

KWWSV���QRGHMV�RUJ�HQ�DERXW�UHVRXUFHV�� �DFFHVVHG� )HE�� ����

������ 

3�� 1�� 6DILURK� :�3�� *�� )�� 1DPD�� DQG� 0�� .RPDUXGLQ�� ´6LVWHP�

3HQJHQGDOLDQ� .DGDU� 3+� GDQ� 3HQ\LUDPDQ� 7DQDPDQ�

+LGURSRQLN� 0RGHO� :LFN� 6\VWHP�µ� -XUQDO� ,QIRUPDWLND� GDQ�
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7HNQLN� (OHNWUR� 7HUDSDQ�� YRO�� ���� QR�� ��� -DQ�� ������ GRL��

���������MLWHW�Y��L������� 

5��0��0DNDULP��´$GDNDK�0DQIDDW�7DSH�.HWDQ�+LWDP�EDJL�.HVHKDWDQ"�

,QL� )DNWDQ\D��µ� 1RY�� ���� ������ KWWSV���ZZZ�KDORGRF�FRP� 

DUWLNHO�DGDNDK�PDQIDDW�WDSH�NHWDQ�KLWDP�EDJL�NHVHKDWDQ�

LQL�IDNWDQ\D��DFFHVVHG�)HE������������ 

5�� 1�� )DX]L\DK��0DNDQDQ� )XQJVLRQDO� 7DSH� .HWDQ� +LWDP� 0HQFHJDK�

6LQGURPD� 0HWDEROLN�� YRO�� ��� 3DMDMDUDQ�� %DQGXQJ�� 3ROLWHNQLN�

.HVHKDWDQ�.HPHQNHV�%DQGXQJ������� 

7��$��/DGLVD��5��5DWQD��0��.DUVLZL��DQG�'��*XVQDGL��´,QRYDVL�7DSH�

.HWDQ� +LWDP� %HUEDVLV� %XDK� $SHO� 6HEDJDL� 5DJL� $ODPL� 7KH�

,QQRYDWLRQ� 2I� $SSOH� %DVHG� 2Q� %ODFN� 5LFH� 7DSH� $V� $� 1DWXUDO�

<HDVW�µ�%DQGXQJ��2FW������� 

7��7��6DSXWUR��́ 0HQJJXQDNDQ�3LQ�*3,2�3DGD�(63���µ�HPEHGHHGQHVLD��

0DU����������� 

7LIIDQL�$��´6LVWHP�0RQLWRULQJ�6XKX��.HOHPEDEDQ�GDQ�*DV�$PRQLD�

SDGD� .DQGDQJ� 6DSL� 3HUDK� %HUEDVLV� 7HNQRORJL� ,QWHUQHW� RI�

7KLQJV��,27��µ�-RXUQDO�RI�,QIRUPDWLRQ�7HFKQRORJ\�DQG�&RPSXWHU�

(QJLQHHULQJ��YRO��9RO����QR��1R����0DU������� 
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/$03,5$1 

 

/DPSLUDQ����'RNXPHQWDVL�3URJUDP�(63�� 

,QWURGXFWLRQ

 

3URJUDP�(63���PLNURNRQWUROOHU�XQWXN�6LVWHP�%RRVWHU�)HUPHQWDVL�

7DSDL�.HWDQ�+LWDP� 

OLEUDU\�\DQJ�GLJXQDNDQ� 

� PREL]W�)LUHEDVH�$UGXLQR�&OLHQW�/LEUDU\� IRU�(63����� DQG�

 (63��#A������ 

 EHHJHH�WRN\R�'+7�VHQVRU�OLEUDU\�IRU�(63[#A���� 

 PDUFRVFKZDUW]�/LTXLG&U\VWDOB,�&#A����� 

 EU�WWE�3,'#A����� 

)HDWXUH

 

· 3HQJRQWURODQ�VXKX�GHQJDQ�NRQWURO�3,' 

· ,QWHJUDVL�)LUHEDVH 

· 3HPEDFDDQ�WLQJNDW�NHPDWDQJDQ�GHQJDQ�VHQVRU�S+ 

· 3URJUDP�EHURULHQWDVL�REMHFW 

6WUXNWXU�)LOH

 

ZTT�LQFOXGH 

U���ZTT��
�+HDGHU�)ROGHU�
� 

U���ZTT�1HWZRUN�K 

U���XTT�6HQVRU'DWD�K 

ZTT�OLE 

U���XTT��
�$GGLWLRQDO�OLE�)ROGHU�
� 

ZTT�VUF 
U���ZTT��
�3URJUDP�)ROGHU�
� 

U���ZTT�PDLQ�FSS����
PDLQ�SURJUDP
� 

U���ZTT�1HWZRUN�FSS��
1HWZRUN�&ODVV
� 

U���XTT�6HQVRU'DWD�FSS��
6HQVRU�&ODVV
� 

ZTT�WHVW 
U���XTT��
�8QLW�WHVW�IROGHU�
� 

XTT�SODWIRUP�LQL 
����XTT��
�SODWIRUP�LR�FRQILJXUDWLRQ�
� 
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0DLQ�3URJUDP

 

�

 

�
�&UHDWHG�E\�)DUKDQ�$OIDWKUD��IUQ�DI� 

�
 

�
�*LWKXE���KWWSV���JLWKXE�FRP�IUQ�DI�HVS���IHUPHQWDWLRQ! 

�
� 

�LQFOXGH��$UGXLQR�K! 

�LQFOXGH��1HWZRUN�K� 

�LQFOXGH��6HQVRU'DWD�K� 

�LQFOXGH��7LFNHU�K! 

�LQFOXGH��/LTXLG&U\VWDOB,�&�K! 

�LQFOXGH��3,'BY��K! 

�LQFOXGH��UDQGRP! 

 

�GHILQH�173B6(59(5��SRRO�QWS�RUJ� 

�GHILQH�87&B2))6(7������ 

�GHILQH�87&B2))6(7B'67�� 

 

FRQVW�LQW�3:0� ���� 

FRQVW�LQW�'+73LQ� ���� 

FRQVW�LQW�S+3LQ� ���� 

 

ERRO�NRQWURO� �IDOVH� 

GRXEOH�WHPS��KXP��SK��SK'DWD� 

GRXEOH�6HWSRLQW��,QSXW��2XWSXW� 

GRXEOH�.S� �����.L� �����.G� ��� 

 

XQVLJQHG� ORQJ� VWDUW7LPH�� JHW'DWD0LOOLV�� FXUUHQW7LPH��

GDWD&RPSXWH0LOOLV� 

XQVLJQHG�ORQJ�KRXUV��PLQXWHV��VHFRQGV� 

 

6WULQJ�WLWOH� 

 

1HWZRUN�
QHWZRUN� 

6HQVRU'DWD�
VHQVRU'DWD� 
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/LTXLG&U\VWDOB,�&�OFG� �/LTXLG&U\VWDOB,�&��[����������� 

3,'�P\3,'�	,QSXW��	2XWSXW��	6HWSRLQW��.S��.L��.G��',5(&7�� 

 

YRLG�LQLWBQHWZRUN�����������LQLW�ZLIL�DQG�ILUHEDVH 

YRLG�LQLWBVHQVRUBGDWD�������LQLW�GKW�DQG�SK�VHQVRU 

YRLG�JHWBVHQVRUBGDWD��������JHW�GDWD�IURP�VHQVRU 

6WULQJ�JHWBWLPH�������������JHW�WLPH�IURP�QWS�VHUYHU 

 

YRLG�VHWXS�� 

^ 

��6HULDO�EHJLQ��������� 

��6HULDO�SULQWOQ��6\VWHP�VWDUWLQJ������ 

��OFG�LQLW��� 

��OFG�EDFNOLJKW��� 

��SLQ0RGH�3:0��287387�� 

��UDQGRP6HHG�DQDORJ5HDG����� 

 

��OFG�FOHDU��� 

��OFG�VHW&XUVRU������� 

��OFG�SULQWOQ��6\VWHP�VWDUWLQJ���� 

 

��LQLWBQHWZRUN��� 

 

��OFG�VHW&XUVRU������� 

��OFG�SULQWOQ��1HWZRUN�UHDG\������ 

��OFG�VHW&XUVRU������� 

��OFG�SULQWOQ��LQLW�V\VWHP�������� 

 

��P\3,'�6HW0RGH�$8720$7,&�� 

 

��LQLWBVHQVRUBGDWD��� 

 

��VWDUW7LPH� �PLOOLV��� 

 

��FRQILJ7LPH�87&B2))6(7��87&B2))6(7B'67��173B6(59(5�� 
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