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0HZXMXGNDQ�EDMX�LGDPDQ�GHQJDQ�KDUJD�\DQJ�VHVXDL�DQJJDUDQ�VHVRUDQJ�WHUNDGDQJ�PHQJDODPL�NHVXOLWDQ��-LND�
GLODNXNDQ� VHFDUD� ODQJVXQJ�GHQJDQ�PHPEHOL� EDKDQ� GDQ�PHQFDUL� SHQMDKLW� \DQJ� VHVXDL� WHUNDGDQJ�PHPEXWXKNDQ�
HQHUJL�\DQJ�FXNXS�EHVDU�GDQ�ELVD�MXJD�ELD\D�OHELK�WLQJJL�GDUL�DQJJDUDQ��7RNR RQOLQH�\DQJ�PHQ\HGLDNDQ�EDKDQ�EDMX�
PDVLK�VHGLNLW�GDQ�MDVD�SHQMDKLW�RQOLQH�MXJD�WHUEDWDV�VHUWD�GDODP�PHPLOLK�GHVDLQ�NXUDQJ�YDULDWLI��'DODP�SHQHOLWLDQ�
LQL� DNDQ� PHPEXDW� SHUDQFDQJDQ� DSOLNDVL� PDUNHWSODFH� \DQJ� XWDPDQ\D� XQWXN� EXWLN�� WRNR� EDKDQ�� GDQ� SHQMDKLW��
3HQJXQMXQJ�GDSDW�PHODNXNDQ�RUGHU�ODQJVXQJ�NH�EXWLN�GHQJDQ�GHVDLQ�GDQ�EDKDQ�\DQJ�VHGLDNDQ�DWDX�ELVD�PHPEHOL�
EDKDQ�GHQJDQ�PHPLOLK�GDQ�PHPEDQGLQJNDQ�VHUWD�PHQJJXQDNDQ�MDVD�SHQMDKLW�GHQJDQ�PHPLOLK�GHVDLQ�\DQJ�VHVXDL�
VHOHUD��8QWXN�PHQMDJD�NHDPDQDQ�FXVWRPHU�SURVHV�SHPED\DUDQ�GDQ�NRQILUPDVL�RUGHU�VDPSDL�WHULPD�EDUDQJ�GLNHOROD�
VHFDUD� WHUSXVDW�� $SOLNDVL� GLNHPEDQJNDQ� PHQJJXQDNDQ� *5$33/(� �*XLGHOLQHV� IRU� 5DSSLG� $SSOLFDWLRQ�
(QJLQHULQJ���$QDOLVLV�GLODNXNDQ�GHQJDQ�REVHUYDVL�ODSDQJDQ��VWXGL�OLWHUDWXU��ZDZDQFDUD�GDQ�NXHVLRQHU� +DVLO�DQDOLVD�
DNDQ�GLJDPEDUNDQ�PHQJJXQDNDQ�QRWDVL�80/��8QLILHG�0RGHOLQJ�/DQJXDJH��XQWXN�VHODQMXWQ\D�GLLPSOHPHQWDVLNDQ�
GDODP� VHEXDK� DSOLNDVL� ZHE PHQJJXQDNDQ� EDKDVD� SHPURJUDPDQ� 3+3� VHUWD� EDVLV� GDWD� 0\64/� $GDSXQ�
SHQJHPEDQJDQ� PHQJJXQDNDQ� ZHE� UHVSRQVLYH� GHQJDQ ERRWVWUDS� IUDPHZRUN� GDUL� VLVL� GHVDLQ� DSOLNDVL� XQWXN�
PHPEHULNDQ�IOHNVLELOLWDV�DSOLNDVL�NHWLND�GLDNVHV�GHQJDQ�GHYLFH�\DQJ�UHVROXVLQ\D�OHELK�NHFLO��VHSHUWL�KDQGSKRQH��
WDEOHW�GDQ�ODLQQ\D�

.DWD�NXQFL����0DUNHWSODFH��RUGHU�EDMX��*5$33/(��80/��:HE�5HVSRQVLI��%RRWVUDS�)UDPHZRUN

�� 3(1'$+8/8$1

0HPLOLNL� EDMX� \DQJ� VHVXDL� XNXUDQ�� GHVDLQ�

\DQJ�GLVXNDL�VHUWD�EDKDQ�GDQ�PRWLI�\DQJ�VHVXDL�VHOHUD�
VDQJDW� GLLQJLQNDQ� ROHK� VHVHRUDQJ�� +DO� WHUVHEXW�

ELDVDQ\D�GDSDW�GLSHUROHK�GL�EXWLN�\DQJ�VXGDK�SXSROHU��

QDPXQ�KDUJDQ\D� SDVWL�PDKDO��7HWDSL� MLND�GLODNXNDQ�

VHFDUD� PDQGLUL� GDODP� PHZXMXGNDQ� KDO� WHUVHEXW�

ELDVDQ\D�PHPEXWXKNDQ�ZDNWX�\DQJ� ODPD�GDQ�ELD\D�

\DQJ� FXNXS� PDKDO� MXJD� MLND� WLGDN� GDSDW�
PHPEDQGLQJNDQ��.HJLDWDQ�PHQFDUL�EDKDQ�XQWXN�EDMX�

VHFDUD� RQOLQH� PDVLK� VHGLNLW� VHKLQJJD� SLOLKDQQ\D�

WHUEDWDV��MLND�GLODNXNDQ�GHQJDQ�PHPEHOL�ODQJVXQJ�NH�

WRNR� EDKDQ� PHPEXWXKNDQ� ZDNWX� GDQ� HQHUJL� \DQJ�

FXNXS� WLQJJL�� GHQJDQ�PHQJXQMXQJL� WRNR� EDKDQ� VDWX�

SHU�VDWX��'DODP�PHPLOLK�GHVDLQ�EDMX�ELVD�GLODNXNDQ�

NH� SHQMDKLW� QDPXQ� WHUNDGDQJ� WLGDN� VHPXD� SHQMDKLW�

PHPLOLNL� NROHNVL� SLOLKDQ� GHVDLQ�� 0HQFDUL� SHQMDKLW�

MXJD�VXVDK�DSDODJL�MLND�EDMX�WHUVHEXW�EXUX�EXUX�PDX�

GL�SDNDL�GDQ�SHQMDKLW�VHEDJLDQ�EHVDU� WLGDN�PHPLOLNL�

VWDQGDU� KDUJD�� VHKLQJJD� FDORQ� SHQJJXQD� MDVD� WLGDN�

GDSDW�PHPLOLK�GHQJDQ�OHOXDVD�

3HUNHPEDQJDQ� WRNR� RQOLQH� GDQ� PDUNHWSODFH�

VDQJDW�SHVDW��%HUGDVDUNDQ�GDWD�SHUNHPEDQJDQ�XVDKD�

SHUGDJDQJDQ�EHUEDVLV�RQOLQH�GL�,QGRQHVLD�\DQJ�GLWXOLV�

ROHK� 6HSWLDQ� 'HQ\� GL� /LSXWDQ��FRP� EDKZD� WRWDO�

MXPODK�SHUGDJDQJDQ�RQOLQH�PHQFDSDL������MXWD�GDODP�

EHEHUDSD�WDKXQ�WHUDNKLU��+DO� LQL� MXJD�GLGXNXQJ�GDWD�

GDUL�%DGDQ�3XVDW�6WDWLVWLN� �%36��\DLWX�GDODP�NXUXQ�

ZDNWX����WDKXQ�WHUDNKLU��MXPODK�SHUGDJDQJDQ�RQOLQH�

PHQLQJNDW�VHNLWDU����SHUVHQ�>�@���

2QOLQH� VKRS� DWDX� WRNR� RQOLQH� PHUXSDNDQ�

VLVWHP� EHODQMD� RQOLQH� \DQJ� PDQD� SHPEHOL� GDSDW�

PHQDQ\DNDQ� KDUJD� DWDX� ODLQQ\D� ODQJVXQJ� NHSDGD�

SHQMXDO�� GDSDW�PHODOXL� WHOHSRQ�� VPV�� EEP�� OLQH� DWDX�

ZKDWVDSS��6HGDQJNDQ�PDUNHWSODFH�PHUXSDNDQ�PRGHO�

ELVQLV� RQOLQH� \DQJ� PHPEDQWX� PHPSURPRVLNDQ�

EDUDQJ� GDJDQJDQ� VHUWD�PHPIDVLOLWDVL� WUDQVDNVL� XDQJ�

VHFDUD� RQOLQH�� 3DGD� PDUNHWSODFH� LQL� PHQ\HGLDNDQ�

EHEHUDSD� SURGXN� GDUL� SHQMXDO� RQOLQH�� &RQWRK� GDUL�

PDUNHWSODFH� GLDQWDUDQ\D� \DLWX� EXNDODSDN�FRP��

WRNRSHGLD�FRP�� OD]DGD�FRP�� GDQ� VHEDJDLQ\D��



0HQXUXW�'DYLG�EDQJXQ��GLUHNWXU�GLJLWDO�GDQ�VWUDWHJLF�

SRUWRIROLR�7HONRP�EDKZD�SHUWXPEXKDQ�H�FRPPHUFH�

\DQJ� EHJLWX� PDVLI� PHPHUOXNDQ� GXNXQJDQ�

LQIUDVWUXNWXU�NXDW�GDQ� OXDV��0DUNHWSODFH�PHUXSDNDQ�

PHGLD� \DQJ�PHPXGDKNDQ� EDJL� SHPLOLN� SURGXN� GDQ�

SHQFDUL� SURGXN�� ROHK� NDUHQD� LWX� 7HONRP� EHUVLQHUJL�

GHQJDQ� %801� ODLQ� PHPEHULNDQ� NHPXGDKDQ� EDJL�

ELQDDQ�ELQDDQ�GHQJDQ�PHQ\HGLDQ�PDUNHWSODFH>�@���

%HODMDU� GDUL� DSOLNDVL� PDUNHWSODFH� \DQJ� WHODK�

DGD�� DSOLNDVL�PDUNHWSODFH� RUGHU� EDMX� SLQWDU� GLEDWDVL�

KDQ\D�SURGXN�\DQJ�WHUNDLW�GHQJDQ�EDMX��<DLWX�EXWLN�
\DQJ�PHQ\HGLDNDQ�EDMX��MDVD�GHVDLQ�GDQ�MDKLW��7RNR�

EDKDQ�\DQJ�PHQ\HGLDNDQ�EHUEDJDL�MHQLV�EDKDQ�EDMX��

GDQ� SHQMDKLW� \DQJ� PHQDZDUNDQ� MDVD� MDKLW�� $SOLNDVL�

PHQFDNXS� SHQDZDUDQ� SURGXN� EDKDQ�� EDMX� MDGL� GDUL�

EXWLN� GDQ� MDVD� SHQMDKLW�� 3HQHOLWLDQ� LQL� PHPDSDUNDQ�

SURVHV� SHUDQFDQJDQ� DSOLNDVL� PDUNHWSODFH� \DQJ�

PHPXGDKNDQ� FXVWRPHU� GDODP�PHPLOLK� GHVDLQ�\DQJ�

VHVXDL�\DQJ�WHODK�GL�VHGLDNDQ�ROHK�EXWLN�GDQ�SHQMDKLW��

PHPLOLK�EDKDQ�\DQJ�GLVHGLDNDQ�ROHK�WRNR�EDKDQ�VHUWD�

PHQJJXQDNDQ� MDVD� SHQMDKLW� \DQJ� VHVXDL� GHQJDQ�

SLOLKDQ��0HWRGH�\DQJ�GLJXQDNDQ�\DLWX�REMHFW�RULHQWHG�

SURJUDPPLQJ�� GLPDQD� NRGH� SURJUDP� GLEXQJNXV�

GDODP� FODVV� GDQ� GLEDJL� GDODP� EHEHUDSD� PHWKRG�

�-RJL\DQWR�� ������� 6HUWD� PHQJJXQDNDQ� EDKDVD�

SHPURJUDPDQ�3+3�GDQ EDVLV�GDWD�0\64/��$GDSXQ�

SHQJHPEDQJDQ�PHQJJXQDNDQ�ZHE�UHVSRQVLYH�GHQJDQ�

ERRWVWUDS�IUDPHZRUN��8QWXN�WDKDS�DQDOLVD�GDQ�GHVDLQ�

GLDJUDP�PHQJJXQDNDQ�GLDJUDP�80/�

�� 0(72'2/2*,

0HWRGH� SHQJHPEDQJDQ� PHQJJXQDNDQ�

*5$33/(� �*XLGHOLQHV� IRU� 5DSSLG� $SSOLFDWLRQ�

(QJLQHULQJ�� GHQJDQ� WXMXDQ� GDSDW� PHQJKDVLONDQ�

VLVWHP�EHURULHQWDVL�REMHN�GDODP�ZDNWX�\DQJ�VLQJNDW�

WDQSD� PHQJXUDQJL� NXDOLWDV� VLVWHP� \DQJ� GLEDQJXQ��

*5$33/(�DGDODK�VHEXDK�SHPRGHODQ�SDGD�DNVL�DNVL�

\DQJ�GLODNXNDQ�VHMXPODK�VHJPHQ��VHWLDS�VHJPHQ�DNDQ�

PHQJKDVLONDQ� SURGXN� NHUMD� GHQJDQ� EHQWXN� \DQJ�

EHURULHQWDVL� REMHN� >�@�� 6HJPHQ�VHJPHQ� \DQJ�

GLJXQDNDQ� GDODP� *5$33/(� PHQFDNXS� DQDOLVLV�

NHEXWXKDQ� V\VWHP�� SHQJHPEDQJDQ� PRGHO� GDQ�

GLDJUDP��SHPEXDWDQ�FRGH��KLQJJD�WDKDS�LQVWDODVL�GDQ�

HYDOXDVL��$GDSXQ�WDKDSDQQ\D�VHEDJDL�EHULNXW�

D� 5HTXLUHPHQW� *DWKHULQJ�� PHQGHILQLVLNDQ

NHEXWXKDQ� XVHU� WHUKDGDS� VLVWHP \DQJ� DNDQ

GLEDQJXQ�

E� $QDO\VLV�� PHUXSDNDQ EHQWXN� WUDQVLVL� GDUL�

LQIRUPDVL� GDVDU� GDODP� EHQWXN� PRGHO� GDQ�

GLDJUDP�
F� 'HVLJQ�� PHUXSDNDQ� WDKDS� PHUDQFDQJ� WDPSLODQ

VLVWHP�GDUL�SHUDQFDQJDQ�GDUL�PRGHO�GDQ�GLDJUDP�

\DQJ�WHODK�GLDQDOLVLV�

G� 'HYHORSPHQW�� PHUXSDNDQ� WDKDS� SHPEXDWDQ

VLVWHP�GDQ�SHQHUDSDQ�PRGHO�GDQ�GLDJUDP�\DQJ�

WHODK�WHUEHQWXN�
H� 'HSOR\PHQW�� PHUXSDNDQ� WDKDS� DNKLU� \DQJ�

GLODNXNDQ�� � VLVWHP� \DQJ� WHUEHQWXN� DNDQ�

GLLQWHJUDVLNDQ�GHQJDQ�KDUGZDUH�PDXSXQ�GHQJDQ�

VLVWHP�RSHUDVL�\DQJ�GLJXQDNDQ�

3DGD�SHUDQFDQJDQ�DSOLNDVL�PDUNHWSODFH�RUGHU�

EDMX� SLQWDU�� SHQXOLV� PHODNXNDQ� WDKDS� UHTXLUHPHQW�

JDWKHULQJ�� DQDO\VLV� GDQ� GHVDLQ�� 8QWXN� WDKDS�

GHYHORSPHQW�GDQ�GHSOR\PHQW�DNDQ�GLODQMXWNDQ�SDGD�

LPSOHPHQWDVL�GDQ�SHQJHPEDQJDQ�VLVWHP��2OHK�NDUHQD�

LWX� SHQJXMLDQ� GLODNXNDQ� GHQJDQ�PHQJDPELO� VDPSHO�

GDUL�FDORQ�FXVWRPHU��EXWLN��WRNR�EDKDQ��GDQ�SHQMDKLW�

EDLN�PHODOXL�NXHVLRQHU�GDQ�ZDZDQFDUD�

�� /$1'$6$1�7(25,

$SOLNDVL

$SOLNDVL�PHUXSDNDQ� VXDWX� VXEWHNV� SHUDQJNDW�

OXQDN� NRPSXWHU� \DQJ� PHPDQIDDWNDQ� NHPDPSXDQ�

NRPSXWHU�ODQJVXQJ�XQWXN�PHODNXNDQ�VDWX�WXJDV�\DQJ�

GLLQJLQNDQ�SHQJJXQD��ZLNLSHGLD�RUJ��
6HGDQJNDQ� SHQJHUWLDQ� DSOLNDVL� PHQXUXW� SDUD�

DKOL� PHQGHILQLVLNDQ� DSOLNDVL� VHSHUWL� \DQJ� GL�

NHPXNDQDQ�ROHK�EHEHUDSD� DKOL�� GL� DQWDUDQ\D� DGDODK�

>�@���

D� 0HQXUXW� 3UDQDPD� ������� DSOLNDVL� DGDODK� VDWX�

XQLW�SHUDQJNDW�OXQDN�\DQJ�GLEXDW�XQWXN�PHOD\DQL�
NHEXWXKDQ�DNDQ�EHEHUDSD�DNWLYLWDV�VHSHUWL�V\VWHP�

SHUQLDJDDQ�� JDPH�� SHOD\DQDQ� PDV\DUDNDW��

SHULNODQDQ�� DWDX� VHPXD� SURVHV� \DQJ� KDPSHU�

GLODNXNDQ�PDQLVLD��

E� 0HQXUXW� 9HUPDQ� GNN� ������� DSOLNDVL� DGDODK�

SHUDQJNDW�LQWUXNVL�NKXVXV�GDODP�FRPSXWHU�\DQJ�

GL� UDQFDQJ�DJDU�NLWD�PHQ\HOHVDLNDQ� WXJDV�WXJDV�

WHUWHQWX��

F� 0HQXUXW� <XKHIL]DU� ������� DSOLNDVL� PHUXSDNDQ�

SURJUDP� \DQJ� GLNHPEDQJNDQ� XQWXN� PHPHQXKL�

NHEXWXKDQ� SHQJJXQD� GDODP� PHQMDODQNDQ�

SHNHUMDDQ� WHUWHQWX�� -DGL� DSOLNDVL� PHUXSDNDQ�

VHEXDK� SURJUDP� \DQJ� GLEXDW� GDODP� VHEXDK�

SHUDQJNDW� OXQDN� GHQJDQ� FRPSXWHU� XQWXN�

PHPXGDKNDQ�SHNHUMDDQ�DWDX�WXJDV�WXJDV�VHSHUWL�

SHQHUDSDQ�� SHQJJXQDDQ� GDQ� SHQDPEDKDQ� GDWD�

\DQJ�GLEXWXKNDQ�

0DUNHWSODFH

0DUNHWSODFH� PHUXSDNDQ� PRGHO� ELVQLV� RQOLQH�

\DQJ� PHPEDQWX� PHPSURPRVLNDQ� EDUDQJ� GDJDQJDQ�

VHUWD�PHPIDVLOLWDVL�WUDQVDNVL�XDQJ�VHFDUD�RQOLQH��3DGD�

PDUNHWSODFH� PHQ\HGLDNDQ� EHEHUDSD� SURGXN� GDUL�

SHQMXDO� RQOLQH�� 0HQXUXW� 7XUEDQ� ������� ����

PHQGHILQLVNDQ� EDKZD� ³0DUNHWSODFH� LV� D� YLUWXDO�

PDUNHWSODFH� LQ� ZKLFK� VHOOHUV� DQG� EX\HUV� PHHW� DQG�

FRQGXFW�GLIIHUHQW�W\SHV�RI�WUDQVDFWLRQV�´

0HQXUXW� 7XUEDQ� ������� ������� WLSH�

PDUNHWSODFH�GLEHGDNDQ�PHQMDGL�GXD�WLSH��\DLWX��

D� 3ULYDWH�(�PDUNHWSODFHV

%DKZD�³3ULYDWH�H�PDUNHWSODFHV�DUH�WKRVH�RZQHG�

DQG� RSHUDWHG� E\� D� VLQJOH� FRPSDQ\´�� <DQJ�

GLDUWLNDQ� EDKZD� SULYDWH� H�PDUNHWSODFHV� \DLWX�

GLPLOLNL�GDQ�GLMDODQNDQ�ROHK�VDWX�SHUXVDKDDQ�



E� 3XEOLF�(�PDUNHWSODFHV

%DKZD�³3XEOLF�H�PDUNHWSODFHV�DUH�XVXDOO\�%�%�

PDUNHWV��7KH\�RIWHQ�DUH�RZQHG�E\�D�WKLUG�SDUW\�

�QRW�D�VHOOHU�RU�D�EX\HU��RU�E\�D�JURXS�RI�EX\LQJ�

RU� VHOOLQJ� FRPSDQLHV� �D� FRQVRUWLXP��� DQG� WKH\�

VHUYH� PDQ\� VHOOHUV� DQG� PDQ\� EX\HUV´��

.HVLPSXODQQ\D��SXEOLF�H�PDUNHWSODFHV�ELDVDQ\D�

GLPLOLNL� ROHK� SLKDN� NHWLJD� \DLWX� EXNDQ� SHQMXDO�

PDXSXQ�SHPEHOL�DWDX�JUXS��PHUHND�PHPEHULNDQ�

MDVD�XQWXN�SHQMXDO�GDQ SHPEHOL�

3HPRGHODQ�6LVWHP

3HPRGHODQ� VHULQJ� GLJXQDNDQ� GDODP�

PHPRGHONDQ�VHEXDK�VLVWHP�\DQJ�DNDQ�GLEDQJXQ��GDQ�

\DQJ�SDOLQJ�WHNHQDO�GDODP�PHPRGHONDQ�VLVWHP�DGDODK�

SHPRGHODQ�EHURULHQWDVL�REMHN�GHQJDQ�PHQJJXQDNDQ�

DODW�EDQWX�80/��8QLILHG�0RGHOLQJ�/DQJXDJH@��80/�

VLQJNDWDQ� GDUL� 8QLILHG�0RGHOOLQJ� /DQJXDJH� DGDODK�

EDKDVD�SHPRGHODQ�VWDQGDU�\DQJ�PHPLOLNL�VLQWDNV�GDQ�

VHPDQWLN��.HWLND�NLWD�PHPEXDW�PRGHO�PHQJJXQDNDQ�

NRQVHS� 80/� DGD� DWXUDQ�DWXUDQ� \DQJ� KDUXV� GLLNXWL��

%DJDLPDQD�HOHPHQ�SDGD�PRGHO�PRGHO�\DQJ�NLWD�EXDW�

EHUKXEXQJDQ� VDWX� GHQJDQ� ODLQQ\D� KDUXV� PHQJLNXWL�

VWDQGDU� \DQJ� DGD�� 80/� EXNDQ� KDQ\D� VHNHGDU�

GLDJUDP��WHWDSL�MXJD�PHQFHULWDNDQ�NRQWHNVQ\D�>�@���

80/��DGDODK�VHEXDK�EDKDVD�\DQJ�EHUGDVDUNDQ�

JUDILN�JDPEDU� XQWXN� PHPYLVXDOLVDVL��

PHQVSHVLILNDVLNDQ�� PHPEDQJXQ�� GDQ�

SHQGRNXPHQWDVLDQ�GDUL�VHEXDK�VLVWHP�SHQJHPEDQJDQ�

VRIWZDUH� EHUEDVLV� 22� �2EMHFW�2ULHQWHG��� 80/�

PHUXSDNDQ PRGHO� XQWXN�PHUDQFDQJ� SHQJHPEDQJDQ�

VRIWZDUH� \DQJ� EHUEDVLV� REMHFW� RULHQWHG�� 3HPHFDKDQ�

PDVDODK�XWDPD�GDUL�2EMHFW�2ULHQWHG�ELDVDQ\D�GHQJDQ�

SHQJJDPEDUDQ� GDODP� EHQWXN�PRGHO��0RGHO� DEVWUDN�

�VHPX��PHUXSDNDQ�JDPEDUDQ�GHWDLO�GDUL�LQWL�PDVDODK�

\DQJ� DGD�� XPXPQ\D� VDPD� VHSHUWL� UHIOHNVL� GDUL�

SUREOHP�\DQJ�DGD�SDGD�NHQ\DWDDQ� 80/�WHUGLUL�DWDV�

EHEHUDSD� GLDJUDP�� 'LDJUDP� 8VH� &DVH�� 'LDJUDP�

&ODVV��'LDJUDP�3DFNDJH�� � � � � � � �'LDJUDP�6HTXHQFH��

'LDJUDP� &ROODERUDWLRQ�� 'LDJUDP� 6WDWH&KDUW��
'LDJUDP�$FWLYLW\��GDQ�'LDJUDP�'HSOR\PHQW�

D� 8VH�&DVH�'LDJUDP�

'LDJUDP� LQL� PHQJJDPEDUNDQ� IXQJVLRQDOLWDV�

\DQJ� GLKDUDSNDQ� GDUL� VHEXDK� VLVWHP�� <DQJ�

GLWHNDQNDQ�DGDODK�³DSD´�\DQJ�GLSHUEXDW�VLVWHP��

GDQ� EXNDQ� ³EDJDLPDQD´�� 6HEXDK� XVH� FDVH�
PHUHSUHVHQWDVLNDQ�VHEXDK�LQWHUDNVL�DQWDUD�DNWRU�

GHQJDQ� VLVWHP�� 8VH� FDVH� PHUXSDNDQ� VHEXDK�

SHNHUMDDQ� WHUWHQWX�� PLVDOQ\D� ORJLQ� NH� VLVWHP��

PHQJ�FUHDWH� VHEXDK� GDIWDU� EHODQMD�� GDQ�

VHEDJDLQ\D��6HRUDQJ�VHEXDK�DNWRU�DGDODK�VHEXDK�

HQWLWDV� PDQXVLD� DWDX� PHVLQ� \DQJ� EHULQWHUDNVL�

GHQJDQ� VLVWHP� XQWXN� PHODNXNDQ� SHNHUMDDQ�

SHNHUMDDQ� WHUWHQWX�� � 8VH� FDVH� GLDJUDP� GDSDW�

VDQJDW� PHPEDQWX� ELOD� NLWD� VHGDQJ� PHQ\XVXQ�

UHTXLUHPHQW�VHEXDK�VLVWHP��PHQJNRPXQLNDVLNDQ�

UDQFDQJDQ�GHQJDQ�NOLHQ��GDQ�PHUDQFDQJ�WHVW�FDVH�

XQWXN�VHPXD�IHDWXUH�\DQJ�DGD�SDGD�VLVWHP��

E� &ODVV�'LDJUDP

'LDJUDP�FODVV PHUXSDNDQ�NXPSXODQ�NHODV�NHODV�

REMHN��.HODV�VHEDJDL�VXDWX�GHILQLVL�VXPEHU�GD\D�

\DQJ� WHUPDVXN� GLGDODPQ\D� LQIRUPDVL�LQIRUPDVL�

\DQJ� PHQJJDPEDUNDQ� ILWXU� VXDWX� HQWLWDV� GDQ�

EDJDLPDQD� SHQJJXQDDQQ\D�� 6HGDQJNDQ� REMHN�

DGDODK�HQWLWDV�\DQJ�EHUVLIDW�XQLN�\DQJ�PHQJLNXWL�

DWXUDQ�DWXUDQ� \DQJ� VXGDK� GLGHILQLVLNDQ� GDODP�

NHODVQ\D�� 'DODP� WHUPLQRORJL� SHUDQJNDW� OXQDN��

NRGH� SURJUDP� GLWXOLV� VHEDJDL� NXPSXODQ� NHODV�

NHODV� \DQJ� PHQJDFX� SDGD� SHULODNX� \DQJ� WHODK�

GLGHILQLVLNDQ� GDODP� NHODV�� 'DODP� GDWDEDVH��

REMHN� GLQ\DWDNDQ� EHUXSD� VHEXDK� EDULV� \DQJ�

WHUVLPSDQ�GDODP�ILOH�\DQJ�EHUDGD�GDODP�PHPRUL�

NRPSXWHU�� -DGL� GLDJUDP� FODVV PHQJJDPEDUNDQ�

³ILVLN´�VLVWHP�\DQJ�DNDQ�GLEXDW�>�@��6HEXDK�NHODV�

GLJDPEDUNDQ�VHEDJDL�VHEXDK�NRWDN�\DQJ�WHUEDJL�

DWDV� �� EDJLDQ��%DJLDQ� DWDV� DGDODK�EDJLDQ� QDPD�

GDUL�NHODV��%DJLDQ�WHQJDK�PHQGHILQLVLNDQ�DWULEXW�

NHODV�� %DJLDQ� DNKLU� PHQGHILQLVLNDQ� RSHUDVL�

RSHUDVL�GDUL�VHEXDK�NHODV�

F� $FWLYLW\�'LDJUDP�
$FWLYLW\�GLDJUDPV�PHQJJDPEDUNDQ�EHUEDJDL�DOLU�

DNWLYLWDV� GDODP� VLVWHP� \DQJ� VHGDQJ� GLUDQFDQJ��

EDJDLPDQD�PDVLQJ�PDVLQJ�DOLU�EHUDZDO��GHFLVLRQ�

\DQJ� PXQJNLQ� WHUMDGL�� GDQ� EDJDLPDQD� PHUHND�

EHUDNKLU�� $FWLYLW\� GLDJUDP� MXJD� GDSDW�

PHQJJDPEDUNDQ� SURVHV� SDUDOHO� \DQJ PXQJNLQ�
WHUMDGL�SDGD�EHEHUDSD�HNVHNXVL��$FWLYLW\�GLDJUDP�

PHUXSDNDQ� VWDWH� GLDJUDP� NKXVXV�� GL� PDQD�

VHEDJLDQ�EHVDU�VWDWH�DGDODK�DFWLRQ�GDQ�VHEDJLDQ�

EHVDU� WUDQVLVL� GL�WULJJHU� ROHK� VHOHVDLQ\D� VWDWH�

VHEHOXPQ\D� �LQWHUQDO� SURFHVVLQJ��� 2OHK� NDUHQD�

LWX� DFWLYLW\� GLDJUDP� WLGDN� PHQJJDPEDUNDQ�

EHKDYLRXU� LQWHUQDO� VHEXDK� VLVWHP� �GDQ� LQWHUDNVL�

DQWDU� VXEVLVWHP�� VHFDUD� HNVDN�� WHWDSL� OHELK�

PHQJJDPEDUNDQ� SURVHV�SURVHV� GDQ� MDOXU�MDOXU�

DNWLYLWDV�GDUL�OHYHO�DWDV�VHFDUD�XPXP��

G� 6HTXHQFH�'LDJUDP�

6HTXHQFH� GLDJUDP� PHQJJDPEDUNDQ� LQWHUDNVL�

DQWDU� REMHN� GL� GDODP� GDQ� GL� VHNLWDU� VLVWHP�

�WHUPDVXN� SHQJJXQD�� GLVSOD\�� GDQ� VHEDJDLQ\D��

EHUXSD� PHVVDJH� \DQJ� GLJDPEDUNDQ� WHUKDGDS�

ZDNWX�� 6HTXHQFH� GLDJUDP� WHUGLUL� DWDU� GLPHQVL�

YHUWLNDO��ZDNWX��GDQ�GLPHQVL�KRUL]RQWDO� �REMHN�

REMHN� \DQJ� WHUNDLW��� 6HTXHQFH� GLDJUDP� ELDVD�

GLJXQDNDQ�XQWXN�PHQJJDPEDUNDQ�VNHQDULR�DWDX�

UDQJNDLDQ� ODQJNDK�ODQJNDK� \DQJ� GLODNXNDQ�

VHEDJDL� UHVSRQV� GDUL� VHEXDK� HYHQW� XQWXN�

PHQJKDVLONDQ�RXWSXW�WHUWHQWX��3DGD�GLDJUDP�LQL��

GLPHQVL� YHUWLNDO� PHUHSUHVHQWDVLNDQ� ZDNWX��

%DJLDQ� SDOLQJ� DWDV� GDUL� GLDJUDP� PHQMDGL� WLWLN�

DZDO� GDQ� ZDNWX� EHUMDODQ� NH� EDZDK� VDPSDL�
GHQJDQ�EDJLDQ�GDVDU�GDUL�GLDJUDP��*DULV�YHUWLNDO�

GLVHEXW� OLIHOLQH�� GLOHNDWNDQ� SDGD� VHWLDS� RE\HN�

DWDX� DNWRU�� .HPXGLDQ� OLIHOLQH� WHUVHEXW�

GLJDPEDUNDQ� PHQMDGL� NRWDN� NHWLND� RE\HN�

PHODNXNDQ�VXDWX�RSHUDVL� NRWDN�WHUVHEXW�GLVHEXW�

DFWLYDWLRQ�



3+3

3+3� DGDODK� VLQJNDWDQ GDUL �3+3� +\SHUWH[W�

3UHSURFHVVRU�� \DQJ� PHUXSDNDQ� VHEXDK EDKDVD

VFULSWLQJ�\DQJ�WHUSDVDQJ�SDGD�+70/��6HEDJLDQ�EHVDU�

VLQWDNV� PLULS� GHQJDQ� EDKDVD� &�� -DYD� GDQ 3HUO��

GLWDPEDK� EHEHUDSD� IXQJVL� 3+3� \DQJ� VSHVLILN��

0HQXUXW�5DKDUMR��%XGL��������3+3�DGDODK�VDODK�VDWX�

EDKDVD� SHPURJUDPDQ� VNULS� \DQJ� GLUDQFDQJ� XQWXN�

PHPEDQJXQ� DSOLNDVL� ZHE�� $SOLNDVL� ZHE� DGDODK�

DSOLNDVL� \DQJ� GLVLPSDQ� GDQ� GLHNVHNXVL� �ROHK� 3+3�

(QJLQH�� GL� OLQJNXQJDQ� ZHE� VHUYHU� 7XMXDQ� XWDPD�

SHQJJXQDDQ�EDKDVD�LQL�DGDODK�XQWXN�PHPXQJNLQNDQ�
SHUDQFDQJ� ZHE�� 3URJUDP� SKS� KDUXV� GLWHUMHPDKNDQ�

ROHK� ZHE�VHUYHU� VHKLQJJD� PHQJKDVLONDQ� NRGH� KWPO�

\DQJ�GLNLULP�NH�EURZVHU�DJDU�GDSDW�GLWDPSLONDQ�

.HNXDWDQ�\DQJ�SDOLQJ�XWDPD�3+3�DGDODK�SDGD�

NRQHNWLYLWDVQ\D� GHQJDQ� VLVWHP GDWDEDVH� GLGDODP�

ZHE��6LVWHP�GDWDEDVH�\DQJ�GDSDW�GLGXNXQJ�ROHK�3+3�

DGDODK�� 2UDFOH�� 0\64/�� 6\EDVH�� 3RVWJUH64/�� GDQ�

VHEDJDLQ\D�� .HXQJJXODQ� ODLQQ\D� GDUL� 3+3� DGDODK�

3+3� MXJD� PHQGXNXQJ� NRPXQLNDVL� GHQJDQ� OD\DQDQ�

VHSHUWL� SURWRFRO� ,0$3�� 6103�� 1173�� 323�� GDQ�

EDKNDQ�+773�

0\64/

0\64/� DGDODK� VHEXDK� VHUYHU� GDWDEDVH� 64/�

PXOWLXVHU� GDQ� PXOWL�WKUHDGHG�� 64/� VHQGLUL� DGDODK�

VDODK� VDWX� EDKDVD� GDWDEDVH� \DQJ� SDOLQJ� SRSXOHU� GL�

GXQLD�� ,PSOHPHQWDVL� SURJUDP� VHUYHU� GDWDEDVH� LQL�

DGDODK� SURJUDP� GDHPRQ� 
P\VTOG
� GDQ� EHEHUDSD�

SURJUDP� ODLQ� VHUWD� EHEHUDSD� SXVWDND� 0\64/�

PHUXSDNDQ�VRIWZDUH�5'%06��DWDX�VHUYHU�GDWDEDVH��

\DQJ�GDSDW�PHQJHOROD�GDWDEDVH�GHQJDQ�VDQJDW�FHSDW��

GDSDW�PHQDPSXQJ� GDWD� GDODP� MXPODK� VDQJDW� EHVDU��

GDSDW�GLDNVHV�ROHK�EDQ\DN�XVHU��PXOWL�XVHU��GDQ�GDSDW�

PHODNXNDQ� VXDWX� SURVHV VHFDUD� VLQNURQ� DWDX�

EHUEDUHQJDQ��PXOWL�WKUHDGHG��>�@��

6DDW� LQL�� 0\64/� EDQ\DN� GLJXQDNDQ� GL�

EHUEDJDL� NDODQJDQ� XQWXN� PHODNXNDQ� SHQ\LPSDQDQ�
GDQ�SHQJRODKDQ�GDWD��PXODL�GDUL�NDODQJDQ�DNDGHPLV�

VDPSDL� NH� LQGXVWUL� NHFLO��PHQHQJDK��PDXSXQ�EHVDU��

0\64/� PHUXSDNDQ� SURJUDP� \DQJ� PXOWL�WKUHDGHG��

VHKLQJJD�GDSDW�GLSDVDQJ�SDGD�VHUYHU�\DQJ�PHPLOLNL�

PXOWL�&38�� GLGXNXQJ� SURJUDP�SURJUDP� XPXP�

VHSHUWL� &�� &���� -DYD�� 3HUO�� 3+3�� 3\WKRQ�� GDQ�
VHEDJDLQ\D��EHNHUMD�SDGD�EHUEDJDL�SODWIRUP��

)UDPHZRUN

0HQXUXW� 6LHQD�� ������� )UDPHZRUN� DGDODK�

VHNXPSXODQ� OLEUDU\� \DQJ� GLRUJDQLVDVLNDQ� SDGD�

VHEXDK� UDQFDQJDQ� DUVLWHNWXU� XQWXN� PHPEHULNDQ�

NHFHSDWDQ��NHWHSDWDQ��NHPXGDKDQ�GDQ�NRQVLVWHQVL�GL�

GDODP�SHQJHPEDQJDQ�DSOLNDVL�GDUL�GHILQLVL�WHUVHEXW´��

)UDPHZRUN�WHUGLUL�GDUL�

�� 0RGHO�

0RGHO� PHQFDNXS� VHPXD� SURVHV \DQJ� WHUNDLW�

GHQJDQ� SHPDQJJLODQ� VWUXNWXU� GDWD� EDLN� EHUXSD�

SHPDQJJLODQ� IXQJVL�� LQSXW� SURFHVVLQJ� DWDX�

PHQFHWDN�RXWSXW�NH�GDODP�EURZVHU�

�� 9LHZ

9LHZ� PHQFDNXS� VHPXD� SURVHV� \DQJ� WHUNDLW�

OD\RXW� RXWSXW�� %LVD� GLELODQJ� XQWXN� PHQDUXK�

WHPSODWH�LQWHUIDFH�ZHEVLWH�DWDX�DSOLNDVL�

�� &RQWUROOHU

&RQWUROOHU�PHQFDNXS�VHPXD�SURVHV�\DQJ�WHUNDLW�

GHQJDQ� SHPDQJJLODQ� GDWDEDVH� GDQ� NDSVXOLVDVL�

SURVHV� SURVHV� XWDPD�� -DGL� VHPLVDO� GLEDJLDQ� LQL�

DGD� ILOH� EHUQDPD� PHPEHU�SKS�� PDND� VHPXD�

SURVHV� \DQJ� WHUNDLW� GHQJDQ� PHPEHU� DNDQ�

GLNDSVXOLVDVL��GLNHORPSRNDQ�GDODP�ILOH�LQL�

%RRWVWUDS

0HQXUXW� +XVHLQ� $ODWDV�� ������� %RRWVWUDS�

PHUXSDNDQ�IUDPHZRUN�XQWXN�PHPEDQJXQ�GHVDLQ�ZHE�

VHFDUD�UHVSRQVLI��$UWLQ\D��WDPSLODQ�ZHE�\DQJ�GLEXDW�

ROHK�ERRWVWUDS�DNDQ�PHQ\HVXDLNDQ�XNXUDQ�OD\HU�GDQ�

EURZVHU� \DQJ� NLWD� JXQDNDQ� EDLN� GL� GHVNWRS�� WDEOHW�

DWDXSXQ�PRELOH� GHYLFH��'HQJDQ� ERRWVWUDS� NLWD� MXJD�
ELVD� PHPEDQJXQ� ZHE� GLQDPLV� DWDXSXQ� VWDWLV�

5HVSRQVLYH�:HE�'HVLJQ�DGDODK�VXDWX�NHDGDDQ�VHEXDK�

KDODPDQ�ZHE�GLPDQD� WDPSLODQQ\D�DNDQ�FRFRN�� UDSL�

GDQ� WHWDS� HQDN� GLOLKDW� MLND� GLDNVHV� GDUL� SHUDQJNDW�

DSDSXQ� GHQJDQ� UHVROXVL� OD\DU� \DQJ� EHUEHGD��

0LVDOQ\D�� NHWLND� DQGD� PHQJDNVHV� EORJ� LQL� GHQJDQ�
SHUDQJNDW� �3&�+3�7DEOHW�� \DQJ�EHUEHGD�� DQGD� DNDQ�

PHOLKDW� WDPSLODQQ\D� EHUEHGD� NDUHQD� PHQ\HVXDLNDQ

GHQJDQ� OD\DU�� 6HFDUD� XPXP�� VHEXDK� KDODPDQ� ZHE�

WLGDN�ELVD�PHQ\HVXDLNDQ�WDPSLODQQ\D�VHQGLUL�GHQJDQ�

UHVROXVL� OD\DU� SHUDQJNDW� \DQJ� PHQJDNVHVQ\D>�@�

%RRWVWUDS� PHUXSDNDQ� )UDPHZRUN� DWDXSXQ� 7RROV�

XQWXN� PHPEXDW� DSOLNDVL� ZHE� DWDXSXQ� VLWXV� ZHE�

UHVSRQVLYH�VHFDUD�FHSDW��PXGDK�GDQ�JUDWLV�

%RRWVWUDS� WHUGLUL� GDUL� &66� GDQ�+70/�XQWXN�

PHQJKDVLONDQ� *ULG�� /D\RXW�� 7\SRJUDSK\�� 7DEOH��

)RUP��1DYLJDWLRQ��GDQ�ODLQ�ODLQ��'L�GDODP�%RRWVWUDS�

MXJD� VXGDK� WHUGDSDW� M4XHU\� SOXJLQV� XQWXN�

PHQJKDVLONDQ� NRPSRQHQ� 8,� \DQJ� FDQWLN� VHSHUWL�

7UDQVLWLRQV�� 0RGDO�� 'URSGRZQ�� 6FUROOVS\�� 7RROWLS��

7DE��3RSRYHU��$OHUW��%XWWRQ��&DURXVHO�GDQ�ODLQ�ODLQ�

'HQJDQ� EDQWXDQ� %RRWVWUDS�� NLWD� ELVD� PHPEXDW�

UHVSRQVLYH� ZHEVLWH� GHQJDQ� FHSDW� GDQ� PXGDK� GDQ�

GDSDW� EHUMDODQ� VHPSXUQD� SDGD� EURZVHU�EURZVHU�

SRSXOHU� VHSHUWL�&KURPH�� )LUHIR[�� 6DIDUL��2SHUD� GDQ�

,QWHUQHW�([SORUHU�

�� +$6,/�'$1�3(0%$+$6$1

5HTXLUHPHQW�*DWKHULQJ

3DGD� WDKDS� LQL� GLODNXNDQ� DQDOLVD� SHUPLQWDDQ�

XQWXN� PHQJHWDKXL� NHEXWXKDQ� SHQJJXQD� VLVWHP��

7DKDSDQ� LQL� KDUXV� GLODNXNDQ� VHFDUD� EHQDU� VXSD\D�

DSOLNDVL� \DQJ� GL� UDQFDQJ� VHVXDL� GHQJDQ� KDUDSDQ�

SHQJJXQD�� $SOLNDVL� LQL� GLKDUDSNDQ� PHPXGDKNDQ�

FXVWRPHU�GDODP�PHPLOLK�SURGXN�EDMX��GHVDLQ��EDKDQ��

MDVD� SHQMDKLW�� SHPED\DUDQ� GDQ� SHQJHFHNDQ�

SHQJLULPDQ� EDUDQJ�� 0HPXGDKNDQ� EXWLN�WRNR�



EDKDQ�SHQMDKLW� GDODP� PHQJXSORDG� GDQ� XSGDWH�

SURGXN�� SHPED\DUDQ� GDQ� SHQJHFHNDQ� SHQJLULPDQ�

EDUDQJ��

$QDOLVD�6LVWHP

3DGD�SHUDQFDQJDQ�DSOLNDVL�PDUNHWSODFH�RUGHU�

EDMX� SLQWDU� NHEXWXKDQ� IXQJVLRQDO� WHUGDSDW� OLPD�

SHQJJXQD�\DLWX�FXVWRPHU��EXWLN��WRNR�EDKDQ��SHQMDKLW�

GDQ� DGPLQ�� DGPLQ� DGDODK� SHQJHOROD� PDUNHWSODFH���

%HULNXW� EHEHUDSD� GLDJUDP� SHQMHODVDQ� NHEXWXKDQ�

IXQJVLRQDO�

���8VH�FDVH�'LDJUDP

8VH�FDVH GLDJUDP PHQMHODVNDQ�DSD�\DQJ�DNDQ�

GLODNXNDQ ROHK�VLVWHP�\DQJ�DNDQ�GLEDQJXQ�GDQ�VLDSD�

\DQJ EHULQWHUDNVL� GHQJDQ� VLVWHP� WHUVHEXW�� %HULNXW�

DGDODK XVH�FDVH�GDUL�DSOLNDVL�PDUNHWSODFH�RUGHU�EDMX�

SLQWDU \DQJ DNDQ�GLEDQJXQ�

$SOLNDVL�0DUNHWSODFH�2UGHU�%DMX�

3LQWDU

7RNR�%DKDQ

%XWLN

$GPLQ

/RJLQ

3LOLK�'HVDLQ

3LOLK�%DKDQ

3LOLK�-DVD�MDKLW

2UGHU

FHN�6DOGR

3HQMDKLW

.HOROD�'DWD�'LUL

.HOROD�'HVDLQ

.HOROD�3URGXN

.HOROD�-DVD�-DKLW

3HQJLULPDQ�%DUDQJ

.HOROD�,QIR

.HOROD�8VHU

.HOROD�SHPED\DUDQ

&XVWRPHU

/LKDW�,QIR

*DPEDU����8VH�FDVH�'LDJUDP�$SOLNDVL�0DUNHWSODFH�

2UGHU�%DMX�3LQWDU

���$FWLYLW\�'LDJUDP

$FWLYLW\� 'LDJUDP� PHUXSDNDQ� GLDJUDP� \DQJ

PHPRGHONDQ� DOXU� NHUMD� VXDWX� SURVHV� ELVQLV�� VDQJDW
PLULS� GHQJDQ� IORZFKDUW� NDUHQD�PHPRGHONDQ� SURVHV

ELVQLV�GDUL�VXDWX�DNWLYLWDV�NH�DNWLYLWDV� ODLQ�DWDX�GDUL

DNWLYLWDV�NH� VWDWXV��%HULNXW� DGDODK�EHEHUDSD DFWLYLW\�

GLDJUDP XQWXN�DSOLNDVL�PDUNHWSODFH�RUGHU�EDMX�SLQWDU�

/RJLQ

3LOLK�*DPEDU�%DKDQ

%HUL�'HVNULSVL

8SORDG

/LKDW�3URGXN�%DKDQ

3LOLK�3URGXN�%DKDQ

6LPSDQ

*DPEDU �� $FWLYLW\�'LDJUDP�3LOLK�

%DKDQ

*DPEDU �� $FWLYLW\�'LDJUDP�

.HOROD�3URGXN

*DPEDU �� $FWLYLW\�'LDJUDP�

.HOROD�'HVDLQ

/RJLQ

3LOLK�'HVDLQ

%HUL�'HVNULSVL

8SORDG

*DPEDU �� $FWLYLW\�'LDJUDP�

.HOROD�'DWD�'LUL

/RJLQ

8EDK�3URILOH

8EDK�'DWD

8SORDG

3LOLK�JDPEDU

/RJLQ

3LOLK�-HQLV�,QIR

7XOLV�,QIR�'HVNULSVL

8SORDG

/LKDW�-DVD�MDKLW

3LOLK�-DVD�MDKLW

6LPSDQ

*DPEDU �� $FWLYLW\�'LDJUDP�3LOLK�

-DVD�-DKLW

*DPEDU �� $FWLYLW\�'LDJUDP�

.HOROD�,QIR

3LOLK�JDPEDU

���6HTXHQFH�'LDJUDP

6HTXHQFH� GLDJUDP� PHQJJDPEDUNDQ�

LQWHUDNVL DQWDU� REMHN� GLGDODP� GDQ� VHNLWDU� VLVWHP�

�WHUPDVXN SHQJJXQD��GLVSOD\�GDQ�VHEDJDLQ\D���EHUXSD�

SHVDQ WHUKDGDS� ZDNWX� \DQJ� GLJXQDNDQ� XQWXN

PHQJJDPEDUNDQ� VNHQDULR� DWDX� UDQJNDLDQ� ODQJNDK�
ODQJNDK VHEDJDL� UHVSRQ� GDUL� VHEXDK� NHMDGLDQ� XQWXN



PHQJKDVLONDQ� NHOXDUDQ� WHUWHQWX�� %HULNXW� DGDODK�

EHEHUDSD VHTXHQFH�GLDJUDP�GDUL�DSOLNDVL�PDUNHWSODFH�

RUGHU�EDMX�SLQWDU�

$GPLQ�FXVWRPHU %XWLN�SHQMDKLW 'LDORJ�/RJLQ 'DWD�8VHU 0HQX�8WDPD

PHODNXNDQ�ORJLQ

PHODNXNDQ�ORJLQ
0HPEDFD

PLQWD�GDWD�SHQJJXQD

9HULILNDVL

SDQJJLO�PHQX�XWDPD

0HQX�XWDPD�ELVD�GLEXND

0HQX�XWDPD�ELVD�GLEXND

*DPEDU����6HTXHQFH�'LDJUDP�/RJLQ

$GPLQ 'LDORJ�/RJLQ 'DWD�$GPLQ 0HQX�8WDPD .HOROD�LQIR 'DWD�,QIR

/RJLQ

PHPEDFD�GDWD

SDQJJLO�GDWD�DGPLQ

YHULILNDVL

SDQJJLO�PHQX�XWDPD

PHPEXND�PHQX�XWDPD

PHPEXND�NHOROD�LQIR

PDVXNNDQ�GDWD�LQIR� JDPEDU 6LPSDQ

NHOROD�LQIR�VHOHVDL

*DPEDU����6HTXHQFH�'LDJUDP�.HOROD�,QIR

$GPLQ 'LDORJ�/RJLQ 'DWD�$GPLQ 0HQX�8WDPD .HOROD�SURGXN 'DWD�3URGXN

/RJLQ

PHPEDFD�GDWD

SDQJJLO�GDWD�DGPLQ

YHULILNDVL

SDQJJLO�PHQX�XWDPD

PHPEXND�PHQX�XWDPD

PHPEXND�NHOROD�LQIR

PDVXNNDQ�GDWD�JDPEDU� GHVNULSVL 6LPSDQ

NHOROD�LQIR�VHOHVDL

*DPEDU�����6HTXHQFH�'LDJUDP�.HOROD�3URGXN

$GPLQ 'LDORJ�/RJLQ 'DWD�$GPLQ 0HQX�8WDPD .HOROD�'HVDLQ 'DWD�'HVDLQ

/RJLQ

PHPEDFD�GDWD

SDQJJLO�GDWD�DGPLQ

YHULILNDVL

SDQJJLO�PHQX�XWDPD

PHPEXND�PHQX�XWDPD

PHPEXND�NHOROD�LQIR

PDVXNNDQ�GDWD�JDPEDU� GHVNULSVL 6LPSDQ

NHOROD�'HVDLQ�VHOHVDL

*DPEDU�����6HTXHQFH�'LDJUDP�.HOROD�'HVDLQ

'HVDLQ�6LVWHP

3DGD� WDKDS� LQL� PHUXSDNDQ� SHUDQFDQJDQ�

LQWHUIDFH�DSOLNDVL�PDUNHWSODFH�RUGHU�EDMX�SLQWDU�GDUL�

KDVLO� DQDOLVD� VLVWHP�� %HULNXW� DGDODK� LQWHUIDFH� XQWXN�

DSOLNDVL�PDUNHWSODFH�RUGHU�EDMX�SLQWDU�

D� 5DQFDQJDQ�LQWHUIDFH�WDPSLODQ�KDODPDQ�XWDPD

*DPEDU�����,QWHUIDFH�+DODPDQ�8WDPD

+DODPDQ� LQL� PXQFXO� NHWLND� XVHU� PHPEXND�

DODPDW�ZHE�DWDX�85/��8QWXN�PDVXN�KDODPDQ�LQL�

WDQSD� PHODOXL� ORJLQ�� 3DGD� KDODPDQ� LQL� GDSDW�

PHODNXNDQ� SHQFDULDQ� GDWD�� PHQDPSLONDQ� LQIR�

WHUEDUX�� PHQDPSLONDQ� NROHNVL� WHUEDUX� GHQJDQ�

JDPEDU� GDQ� GHVNULSVL� VLQJNDW� VHUWD� DGD� WRPERO�

NROHNVL� MDVD� MDKLW� \DQJ�PHQ\HGLDNDQ� LQIRUPDVL�

VHOXUXK� GDWD� MDVD� MDKLW� GDUL� EXWLN� GDQ� SHQMDKLW�

\DQJ�WHUJDEXQJ��3DGD�WRPERO�NROHNVL�EDKDQ�EDMX�

PHQ\HGLDNDQ�VHOXUXK�GDWD�EDKDQ�\DQJ�GLXSORDG�
ROHK� WRNR� EDKDQ� VHGDQJNDQ� WRPERO� NROHNVL�

GHVDLQ�EDMX�PHQ\HGLDNDQ�LQIRUPDVL�GHVDLQ�EDMX�



\DQJ� GDSDW� GL� RUGHU� ROHK� FXVWRPHU� \DQJ�

PHUXSDNDQ�GDWD�KDVLO�XSORDG�EXWLN�GDQ�SHQMDKLW��

E� 5DQFDQJDQ�LQWHUIDFH�WDPSLODQ�SLOLKDQ

*DPEDU�����,QWHUIDFH�+DODPDQ�3LOLKDQ

.HWLND� XVHU� PHQJNOLN� WRPERO� SLOLKDQ� SDGD�

VXGXW� NLUL� DWDV� GL� KDODPDQ� XWDPD� PDND� DNDQ�

PXQFXO�WDPSLODQ�SLOLKDQ�\DQJ�GDSDW�GLSLOLK�ROHK�

XVHU�� 7RPERO� EHUDQGD� DNDQ� PHQDPSLONDQ�

KDODPDQ� XWDPD�� WRPERO� PDVXN� DNDQ�

PHQDPSLONDQ�KDODPDQ�ORJLQ�EDJL�XVHU�\DQJ�WHODK�

PHPLOLNL� DNXQ�� 7RPERO� GDIWDU� DNDQ�

PHQJDUDKNDQ� XVHU� XQWXN� PHPEXDW� DNXQ� EDUX�

SDGD� DSOLNDVL� GDQ� WRPERO� NDWHJRUL� DNDQ�

PHPEHULNDQ� LQIRUPDVL� EHEHUDSD� NDWHJRUL� GDWD�

\DQJ�DGD�SDGD DSOLNDVL�

F� 5DQFDQJDQ� LQWHUIDFH� WDPSLODQ� KDODPDQ� XVHU�

EXWLN

+DODPDQ�LQL�PHUXSDNDQ�KDODPDQ�XWDPD�EDJL�XVHU�

EXWLN�MLND�WHODK�PHODNXNDQ�ORJLQ��3DGD�KDODPDQ�

LQL� XVHU� GDSDW� PHPEDFD� SHVDQ� MLND� WHODK� DGD�

SHVDQ� PDVXN� GDUL� FDORQ� FXVWRPHU�� -LND� DGD�

RUGHUDQ�PDND�XVHU�GDSDW�PHQHULPD�DWDX�PHQRODN�

RUGHUDQ� SDGD� WRPERO� SHUOX� GLNLULP�� 3DGD�

KDODPDQ�SHUOX�NLULP��XVHU�MXJD�GDSDW�PHODNXNDQ�

NRQILUPDVL�SHQJLULPDQ�GHQJDQ�PHPDVXNNDQ�UHVL�

SHQJLULPDQ�� � 3DGD� WRPERO� SHQJKDVLODQNX�GDSDW�

GLOLKDW�KDVLO�SHQMXDODQ��GDQD�RUGHUDQ�DNDQ�PDVXN�

NH GRPSHW� MLND� FXVWRPHU� WHODK� PHODNXNDQ�

NRQILUPDVL� SHQHULPDDQ� EDUDQJ�� 8QWXN�

PHODNXNDQ� SHQDPEDKDQ� SURGXN� DWDX� NHOROD�

SURGXN�GHQJDQ�PHQHNDQ�WRPERO�WDPEDK�SURGXN��
6HGDQJNDQ� SURGXN� \DQJQ� WHODK� GL� WDPEDKNDQ�

DNDQ�PXQFXO�GLEDZDK�GHQJDQ� WDPSLODQ�JDPEDU�

GDQ�GHVNULSVL VLQJNDW�

*DPEDU�����,QWHUIDFH�+DODPDQ�8VHU�%XWLN

G� 5DQFDQJDQ� LQWHUIDFH� WDPSLODQ� KDODPDQ� SLOLKDQ�

JDPEDU�WDPEDK�SURGXN��

*DPEDU ����,QWHUIDFH�KDODPDQ�SLOLKDQ�

JDPEDU�WDPEDK�SURGXN

+DODPDQ� LQL� DNDQ� PXQFXO� NHWLND� XVHU�

PHQHNDNDQ� WRPERO� WDPEDK� SURGXN�� XVHU� GDSDW�

PHPLOLK�JDPEDU�SURGXN�\DQJ�DNDQ�GLXSORDG�GDUL�
NDPHUD��NROHNVL�IRWR�DWDX�LQVWDJUDP�

H� 5DQFDQJDQ�LQWHUIDFH� WDPSLODQ�KDODPDQ�WDPEDK�

SURGXN

3DGD� KDODPDQ� LQL� XVHU� EXWLN� GDSDW� PHOHQJNDSL�

GDWD�SURGXN�GDUL�JDPEDU�\DQJ�WHODK�GLPDVXNNDQ��

-LND�PDVLK�DGD�JDPEDU�\DQJ�DNDQ�GLWDPEDKNDQ�
GDSDW� GLODNXNDQ� GHQJDQ� PHQJNOLN� WDPEDK�

JDPEDU��,QIRUPDVL�GDWD�EDUDQJ�GDSDW�GLOHQJNDSL�

GHQJDQ�PHQJLVL�ILHOG�DWDX�PHPLOLK�SLOLKDQ�\DQJ�

WHODK� GLVHGLDNDQ�� ,QIRUPDVL� \DQJ� GLEHULNDQ�

VHEDLNQ\D�GHQJDQ�VHMHODV�PXQJNLQ�GDQ�MLND�DGD�

NHVDODKDQ� LQSXW� DNDQ� GLEHULNDQ� SHVDQ� VHWHODK�

PHQHNDQ�WRPERO�VLPSDQ��-LND�WHODK�VHOHVDL�GDSDW�

GLVLPSDQ�GHQJDQ�PHQHNDQ�WRPERO�



*DPEDU ����,QWHUIDFH�KDODPDQ�WDPEDK�

SURGXN

3HQJHPEDQJDQ�6LVWHP

7DKDS�EHULNXWQ\D�DGDODK�GHYHORSPHQW�V\VWHP�

\DQJ� PHUXSDNDQ� ODQMXWDQ� GDUL� GHVDLQ� VLVWHP�� 3DGD�

WDKDS� LQL� GLODNXNDQ� SHQJHPEDQJDQ� DSOLNDVL� GHQJDQ�

PHODNXNDQ�FRGLQJ��$SOLNDVL� GLEDQJXQ�EHUEDVLV�ZHE�

GHQJDQ� PHQJJXQDNDQ� EDKDVD� SHPSURJUDPDQ� 3+3��

%RRWVWUDS� GDQ� P\64/� VHEDJDL� GDWDEDVHQ\D��

3HQGXNXQJ�ZHE�VHUYHU�PHQJJXQDNDQ�DSDFKH�

3HPRGHODQ�6LVWHP

3HPRGHODQ� DSOLNDVL� PDUNHWSODFH� RUGHU� EDMX�

SLQWDU� PHQJJXQDNDQ� SHQGHNDWDQ� EHURULHQWDVL� REMHN�

PHQJDVLONDQ� XVH� FDVH� GLDJUDP�� DFWLYLW\� GLDJUDP��

VHTXHQFH� GLDJUDP� GDQ� FODVV� GLDJUDP� GDODP� EHQWXN�

JDPEDU��3DGD�XVH�FDVH�GLDJUDP�WHUGDSDW���DNWRU�GDQ�

��� XVH� FDVH�� $NWRUQ\D� \DLWX� FXVWRPHU�� EXWLN�� WRNR�

EDKDQ�� SHQMDKLW� GDQ� DGPLQ�� 'LPDQD� DGPLQ� GDSDW�

PHODNXNDQ� SHQJHORODDQ� XQWXN� XVHU� GDQ� LQIR��$NWRU�

EXWLN� GDQ� SHQMDKLW� GDSDW� PHODNXNDQ� SHQJHORODDQ�

SURGXN�� GDWD� GLUL�� MDVD� MDKLW�� FHN� VDOGR�� NRQILUPDVL�

SHQJLULPDQ�EDUDQJ��WHULPD�RUGHU�GDQ�OLKDW�LQIR��$NWRU�

WRNR� EDKDQ� GDSDW� PHODNXNDQ� SHQJHORODDQ� SURGXN��

GDWD� GLUL�� WHULPD� RUGHU�� NRQILUPDVL� SHQJLULPDQ�� FHN�

VDOGR� GDQ� OLKDW� LQIR�� $NWRU� FXVWRPHU� GDSDW�PHOLKDW�

LQIR�� GHVDLQ�� EDKDQ�� MDVD� MDKLW�� PHODNXNDQ� RUGHU��

NRQILUPDVL�WHULPD�EDUDQJ��FHN�VDOGR�

3DGD�EHEHUDSD�JDPEDU�DFWLYLW\�GLDJUDP�GLDWDV��

PHQJJDPEDUNDQ� LQWHUDNVL� DQWDU� XVHU� FDVH�� 3DGD�

VHTXHQFH� GLDJUDP� PHPSHUOLKDWNDQ� EDKZD� WHUGDSDW�

WDKDS�GHPL�WDKDS�DOXU�\DQJ�WHUMDGL�GDQ�PHQJKDVLONDQ�

SDGD� XVH� FDVH�� 3DGD� FODVV� GLDJUDP� \DQJ� WHUEHQWXN�

PHPEDQWX� SHQJHPEDQJ� NDUHQD� VXGDK� WHUEHQWXN�

VWUXNWXU� VLVWHP� \DQJ� EDLN� VHEHOXP� GLODNXNDQ� WDKDS�

GHYHORSPHQW�����

(YDOXDVL�3HUDQFDQJDQ�6LVWHP�

6HEHOXP� GLODNXNDQ� WDKDS� LPSOHPHQWDVL��

SHQXOLV� DNDQ� � PHPDVWLNDQ� EDKZD� KDVLO� DQDOLVD� GDQ�

GHVDLQ�VXGDK�PHPHQXKL�NHEXWXKDQ�VLVWHP� XQWXN�LWX�

SHUOX� GLODNXNDQ� SHQJXMLDQ� VLVWHP�� 3HQJXMLDQ�

GLODNXNDQ� PHQJJXQDNDQ� NXHVLRQHU� GDQ� ZDZDQFDUD�

GHQJDQ� SHQJJXQD�� $GDSXQ� MXPODK� VDPSHO� DGD� ���

RUDQJ�\DQJ�WHUGLUL�GDUL����FXVWRPHU����EXWLN����WRNR�

EDKDQ����SHQMDKLW�GDQ���VHEDJDL�DGPLQ��%HULNXW�DGDODK�

KDVLO�HYDOXDVL�\DQJ�GLVDMLNDQ�GDODP�EHQWXN�SUHVHQWDVH�

QLODL�GDUL�VDPSHO�

D� .DWHJRUL�XVHU�LQWHUIDFH

3DGD� NDWHJRUL� LQL� KDVLO� GHVDLQ� GLQ\DWDNDQ� ����

VXGDK�PHQDULN��6DPSHO�DGPLQ�\DQJ�VHEDQ\DN���

RUDQJ�PHPEHUL�QLODL�����GDQ�PHQ\DNDQ�EDKZD�

WDPSLODQ� LQWHUIDFH�DGPLQ�VXGDK�PHQDULN�VHPXD�

GDQ� VDPSHO� FXVWRPHU� � VHEDQ\DN� ��� RUDQJ�

PHPEHUL�QLODL�UDWD�UDWD��������VDPSHO�GDUL�EXWLN�

PHPEHUL�QLODL�UDWD�UDWD��������VDPSHO�GDUL�WRNR�

EDKDQ� PHPEHUL� QLODL� ���� GDQ� �� VDPSHO� GDUL�

SHQMDKLW� PHPEHUL� QLODL� ����� 3HQLODLDQ� LQL�

GLGDVDUNDQ�SDGD�OD\RXW�GDQ�SHQHPSDWDQ�WRPERO�

E� .DWHJRUL�FRQWHQW

3DGD� NDWHJRUL� FRQWHQW� GLQ\DWDNDQ� ���� VXGDK�
VHVXDL�� 6DPSHO� DGPLQ� \DQJ� VHEDQ\DN� �� RUDQJ�

PHPEHUL�QLODL������VDPSHO�FXVWRPHU��VHEDQ\DN�

���VDPSHO�PHPEHUL�QLODL�UDWD�UDWD��������VDPSHO�

GDUL�EXWLN�PHPEHUL�QLODL�UDWD�UDWD �������VDPSHO�

GDUL�WRNR�EDKDQ�PHPEHUL�QLODL�����GDQ���VDPSHO�

GDUL� SHQMDKLW� PHPEHUL� QLODL� ����� 3HQLODLDQ� LQL�
GLGDVDUNDQ�SDGD�NHVHVXDLQ�LQIRUPDVL�

F� .DWHJRUL�XVDELOLW\

3DGD� NDWHJRUL� LQL� KDVLO� GHVDLQ� GLQ\DWDNDQ� ����

VDQJDW� EHUJXQD�� 6DPSHO� DGPLQ�� EXWLN�� WRNR�

EDKDQ�� SHQMDKLW� GDQ� FXVWRPHU� PDVLQJ�PDVLQJ�

PHPEHUL� QLODL� ���� GDQ� PHQ\DNDQ� EDKZD�

DSOLNDVL�EHUJXQD�GDQ�PHQGXNXQJ��

�� .(6,038/$1

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� PHQJHQDL�

SHUDQFDQJDQ� DSOLNDVL�PDUNHWSODFH� RUGHU� EDMX� SLQWDU�

PDND�GLSHUROHK�NHVLPSXODQ�VHEDJDL�EHULNXW�

D� 3HPRGHODQ� DSOLNDVL� PDUNHWSODFH� RUGHU� EDMX�

SLQWDU� PHQJJXQDNDQ� SHQGHNDWDQ� EHURULHQWDVL�

REMHN� GHQJDQ� 80/� GDQ� SHQ\DMLDQ� GHQJDQ�

PHQJJXQDNDQ� XVH� FDVH� GLDJUDP�� DFWLYLW\�

GLDJUDP��VHTXHQFH�GLDJUDP�GDQ�FODVV�GLDJUDP�

E� 'HVDLQ� DSOLNDVL� PDUNHWSODFH� RUGHU� EDMX� SLQWDU�

VHFDUD� XVHU� LQWHUIDFH� GDQ� FRQWHQW� VXGDK�

PHPHQXKL�NHEXWXKDQ�SHQJJXQD��+DO�LQL�WHUOLKDW�

GDUL� KDVLO� SHQJXMLDQ� EDKZD� ���� XVHU� LQWHUIDFH�

VXGDK�EDLN�GDQ�FRQWHQW�VXGDK�VHVXDL�
F� $SOLNDVL� PDUNHWSODFH� RUGHU� EDMX� SLQWDU�

PHPXGDKNDQ� FXVWRPHU� GDODP� PHPLOLK� GHVDLQ�

GDQ� EDKDQ� EDMX� VHUWD� MDVD� SHQMDKLW�� +DO� LQL�

GLGXNXQJ� GHQJDQ� GDWD� ���� SHQJJXQD�

PHQ\DWDNDQ�EDKZD�DSOLNDVL�EHUJXQD��

'DODP�LPSOHPHQWDVLQ\D�VLVWHP�GLNHPEDQJNDQ�
GHQJDQ�EHUEDVLV�ZHE�UHVSRQVLI��8QWXN�SHQJHPEDQJDQ�



OHELK� ODQMXW� GDSDW� PHQJJXQDNDQ� DSOLNDVL� EHUEDVLV�

PRELOH� GDQ� GHQJDQ� SHQDPEDKDQ� ILWXU� XQWXN�

PHQGXNXQJ�NHPXGDKDQ�EDJL�SHQJJXQD�

'$)7$5�3867$.$

%36�� -XPODK� H�FRPHPUFH� GL� ,QGRQHVLD� FDSDL� �����

MXWD�����������ZZZ�ELVQLV�OLSXWDQ��FRP���

GLDNVHV����6HSWHPEHU������

3HUWXPEXKDQ� H�&RPPHUFH� ,QGRQHVLD� 7HUWLQJJL� GL�

'XQLD�� ��������

�ZZZ�WHNQR�OLSXWDQ��FRP��� GLDNVHV� ���

6HSWHPEHU������

$ODWDV� +XVHLQ�� �������� 5HVSRQVLYH� ZHE� GHVLJQ�

GHQJDQ�3+3�GDQ�%RRWVWUDS��<RJ\DNDUWD��

/RNRPHGLD�

6FKPXOOHU��-RVHSK� ��������7HDFK�<RXUVHOI�80/

LQ� ��� +RXUV�� ,QGLDQDSROLV�� 6DPV�
3XEOLVKLQJ�

-RJL\DQWR�� �������� $QDOLVD� GDQ� 'HVDLQ� 6LVWHP�

,QIRUPDVL��<RJ\DNDUWD��$QGL�3XEOLVKHU

+XORSL��+DP]DK�-HQULVGD�� ��������3HQHUMHPDK�7HNV�

%DKDVD� *RURQWDOR� NH� 7H[W� %DKDVD�

,QGRQHVLD�� 7HVLV�� 8QLYHUVLWDV� 1HJHUL�
*RURQWDOR�

:LGRGR�� 3UDERZR� 3XGMR��	� +HUODZDWL�� ��������

0HQJJXQDNDQ� 80/�� %DQGXQJ��

,QIRUPDWLND�

5DKDUMR�� %XGL�� �������� %HODMDU� 2WRGLGDN� 0\64/��

%DQGXQJ��,QIRUPDWLND�
7XUEDQ�(���'DYLG�.��� -DH�/HH�	�/LDQJ�73�� ��������

(OHFWURQLF� &RPPHUFH� ������ 3HDUVRQ�

(GXFDWLRQ�3XEOLVKHU�


