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6HNRODK�GDVDU�PHUXSDNDQ�WDKDSDQ�GDODP�SHQGLGLNDQ�GLPDQD�SDUD�VLVZD�

GLEHNDOL� LOPX� XQWXN� GDSDW� PHODQMXWNDQ� NH� MHQMDQJ� \DQJ� OHELK� WLQJJL�� \DLWX�

6HNRODK�0HQHQJDK�3HUWDPD��3HQGLGLNDQ�6'�PHUXSDNDQ�VHVXDWX�\DQJ�SHQWLQJ�

EDJL� VHWLDS� DQDN�� NDUHQD� SHQGLGLNDQ� 6'� EHUSHQJDUXK� GDODP� SHQJHPEDQJDQ�

NHSULEDGLDQ� GDQ� SHQJHPEDQJDQ� SHQJHWDKXDQ� GDODP� EHODMDU� DQDN�� 8QWXN�

SHQJHPEDQJDQ� SHQJHWDKXDQ� GDODP� EHODMDU�� SDUD� VLVZD� GLGLGLN� GHQJDQ� EDLN�

VHKLQJJD�VLDS�XQWXN�PDVXN�NH�GDODP�6HNRODK�0HQHQJDK�3HUWDPD�\DQJ�EDLN�

GDQ� GLLQJLNDQ�� 3HQJHPEDQJDQ� NHSULEDGLDQ� PHUXSDNDQ� IDNWRU� \DQJ� VDQJDW�

SHQWLQJ� XQWXN� VHWLDS� LQGLYLGX�� 3DGD� VDDW� 6'��PHUXSDNDQ� NHVHPSDWDQ� XQWXN�

EHODMDU� NRPSRQHQ� SHQWLQJ� GDODP� SHQJHPEDQJDQ� SULEDGL�� GLVLSOLQ� GLUL��

NHSHUFD\DDQ�GLUL�GDQ�NHUMD�WLP��3DGD�GDVDUQ\D�NHWLND�VLVZD�PHQJDPELO�EDJLDQ�

GDODP� SURJUDP� VHNRODK� DQWDUD� ODLQ� DQWDU�VHNRODK� NRPSHWLVL�� PHPEHULNDQ�

PHUHND�NHVHPSDWDQ�\DQJ�EDLN�XQWXN�PHQGDSDWNDQ�NHSHUFD\DDQ�GLUL��.HGXD��

UXWLQLWDV� VHNRODK�PHQJHPEDQJNDQ� GLVLSOLQ� GLUL� SDGD� DQDN�DQDN� GDQ�PHODOXL�

WXJDV� UXPDK� GDQ� WXJDV� VHNRODK�� PHUHND� EHODMDU� PHQJHOROD� ZDNWX� VHFDUD�

HIHNWLI�

6HWLDS� VLVZD� PHPLOLNL� GXD� SHQJDMDU� XWDPD� GDODP� NHKLGXSDQ� PHUHND��

\DLWX� RUDQJWXD� GDQ� JXUX� PHUHND� 2UDQJWXD� PHPLOLNL� SHUDQ� \DQJ� SHQWLQJ�

GDODP� SHQGLGLNDQ�� \DLWX� VHEDJDL� JXUX� SHUWDPD� GDODP� SHQGLGLNDQ� DQDN��

RUDQJWXD� VHEDJDL� SLKDN� \DQJ� SHUKDWLDQ� GHQJDQ� SHQGLGLNDQ� DQDNQ\D� KDUXV�

GDSDW�PHQJRQWURO� GDQ�PHQJHWDKXL� NHJLDWDQ� DQDNQ\D� GLVHNRODK�� NDUHQD� VDQJ�

DQDN�PHQJKDELVNDQ�WLJD�SXOXK�SHUVHQ�GDUL�ZDNWXQ\D�GDODP�EHUDNWLYLWDV�XQWXN�

PHPSHUROHK� SHQGLGLNDQ� GLVHNRODK� GLEDQGLQJNDQ� RUDQJWXD�� 2UDQJWXD� KDUXV�

PHQJHWDKXL� DSD� \DQJ� GLGDSDW� DQDNQ\D� GLVHNRODK� NDUHQD� LQJLQ� PHQJHWDKXL�

LQIRUPDVL� WHQWDQJ�SHUNHPEDQJDQ�DQDNQ\D�GDQ�EDJDLPDQD�NHEXWXKDQ�EHODMDU�

PHUHND� WHUSHQXKL� GDQ� WXMXK� SXOXK� SHUVHQ� GDUL� ZDNWX� DNWLYLWDV� DQDNQ\D�
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GLODNXNDQ� GLOXDU� VHNRODK�� GDQ� LQL� GDSDW� GLPDQIDDWNDQ� ROHK� RUDQJWXD� XQWXN�

EHUSDUWLVLSDVL�GDQ�PHQGXNXQJ�DQDNQ\D�GDODP�SHQGLGLNDQ�

3HUPDVDODKDQ� \DQJ� WHUMDGL� GDODP� 6'1� � .$0$6$1� DGDODK� RUDQJWXD�

WLGDN� PHPSXQ\DL� KDN� DNVHV� XQWXN� PHQJHWDKXL� VHFDUD� ODQJVXQJ� PHQJHQDL�

NHDGDDQ� DNDGHPLNQ\D�� :DOL� NHODV� PHQJDODPL� NHVXOLWDQ� GDODP NRPXQLNDVL�

GHQJDQ� RUDQJWXD�� +DO� LQL� PD\RULWDV� GLVHEDENDQ� ROHK� ZDNWX� GDQ� NHVLEXNDQ�

RUDQJWXD� VLVZD� GDODP� SHNHUMDDQQ\D� VHKLQJJD� WLGDN� GDSDW� PHPHQXKL�

SDQJJLODQ� ZDOL� NHODV�� GDQ� WLGDN� WHUGDSDWQ\D� PHGLD� GLPDQD� RUDQJWXD� GDSDW��

GHQJDQ�ZDOL�NHODV�DQDNQ\D��NDUHQD�XQWXN��GHQJDQ�ZDOL�NHODV��RUDQJWXD�KDUXV�

PHQGDWDQJL� ZDOL� NHODVQ\D� GL� VHNRODK�� SLKDN� VHNRODK� ELDVDQ\D� DNDQ�

PHODNXNDQ�NRPXQLNDVL�GHQJDQ�RUDQJWXD�ELOD� WHUMDGL PDVDODK�QLODL�GDQ�VLNDS�

GHQJDQ� VLVZD WHUWHQWX�� WDSL� RUDQJWXD� ODLQQ\D� WLGDN� � WDQSD� UHQFDQD� \DQJ�

GLDGDNDQ�ROHK�VHNRODK�XQWXN�EHUWHPPX�GHQJDQ�SDUD�RUDQJWXD�VLVZD�

'DODP� PHPEDQWX� DQDNQ\D� GDODP� PHQLQJNDWNDQ� SUHVWDVL� DQDNQ\D��

RUDQJWXD� KDUXV� PHQJHWDKXL� SUHVWDVL� DQDNQ\D� VDDW� LQL� GDQ� KDUXV� VHFDUD� UHDO�

WLPH�� \DQJ� EHUDUWL� LQIRUPDVL� WHUVHGLD� ODQJVXQJ�� VHKLQJJD� RUDQJWXD� GDSDW�

PHODNXNDQ� WLQGDNDQ� XQWXN� PHPEDQWX� DQDNQ\D� GDODP� PHQLQJNDWNDQ�

SUHVWDVLQ\D�

6DDW� LQL� EDQ\DN� WHNQRORJL� \DQJ� GDSDW� GLJXQDNDQ� XQWXN� PHPEHULNDQ�

LQIRUPDVL�GDODP�EHQWXN�VRIWZDUH DWDX�ZHEVLWH�\DQJ�GDSDW�GLPDQIDDWNDQ�XQWXN�

PHQ\HOHVDLNDQ� PDVDODK� \DQJ� WHUGDSDW� SDGD� 6'1� �� .$0$6$1� GHQJDQ�

PHQHUDSNQ� VXDWX� VLVWHP� LQIRUPDVL DJDU� PXGDK� GL� DNVHV� NDSDQ� SXQ� GDQ�

GLPDQDSXQ�
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ϭ͘Ϯ ZƵŵƵƐĂŶ�DĂƐĂůĂŚ
%HUGDVDUNDQ�ODWDU�EHODNDQJ�PDVDODK�\DQJ�WHODK�GLXUDLNDQ�GLDWDV��GDSDW�

GLUXPXVNDQ�SHUPDVDODKDQQ\D�VHEDJDL�EHULNXW��

�� %DJDLPDQD� FDUD� PHPSHUPXGDK� RUDQJWXD� XQWXN� PHQJHWDKXL� LQIRUPDVL�

SHUNHPEDQJDQ�DNDGHPLN�DQDN�GL VHNRODK"

�� %DJDLPDQD� FDUD JXUX� GDQ� RUDQJWXD� GDSDW� EHUNRPXQLNDVL NDSDQSXQ��

GLPDQDSXQ GHQJDQ�PXGDK"

ϭ͘ϯ dƵũƵĂŶ�
7XMXDQ�\DQJ�LQJLQ�GLFDSDL�DGDODK��

�� 0HPEXDW� GDQ� PHQJHPEDQJNDQ� VLVWHP� LQIRUPDVL� VHNRODK� EHUEDVLV� ZHE�

XQWXN� NRPXQLNDVL� DQWDUD� JXUX� GDQ� RUDQJ� WXD VHKLQJD� RUDQJWXD� GDSDW�

PHQJHWDKXL�LQIRUPDVL�DNDGHPLN�DQDNQ\D�GL�VHNRODK�

�� 0HQ\HGLDNDQ� PHGLD� NRPXQLNDVL EHUEDVLV� ZHE DQWDUD� JXUX� GHQJDQ�

RUDQJWXD� VLVZD� EHJLWXSXOD� VHEDOLNQ\D VHKLQJJD� PHPSHUPXGDK� RUDQJWXD�

GDQ�JXUX�XQWXN�EHUNRPXQLNDVL�

ϭ͘ϰ �ĂƚĂƐĂŶ�DĂƐĂůĂŚ
%HULNXW DGDODK�EDWDVDQ�PDVDODK�SDGD�SHQHOLWLDQ�LQL�DGDODK��

�� *XUX� GLVLQL� DGDODK� JXUX� \DQJ� PHQJDMDU� GDQ� MXJD� ZDOL� NHODV� \DQJ�

EHUWDQJJXQJ�MDZDE�GHQJDQ�VLVZD�VLVZDQ\D�

�� $SOLNDVL� KDQ\D� GLJXQDNDQ� VHEDWDV� XQWXN�PHGLD� NRPXQLNDVL� DQWDU� JXUX�

GDQ�RUDQJWXD�VLVZD��7LGDN�GLJXQDNDQ�VDPSDL�SHQ\LPSDQDQ�UDSRU�NDUHQD�

UDSRU�GLEHULNDQ�ROHK�VHNRODK�VHFDUD�ILVLN�

�� 'DWD�QLODL�XQWXN�NDVXV�XML�DGDODK�SDGD�WDXQ�DMDUDQ�����������

ϭ͘ϱ �ĞĨŝŶŝƐŝ�KƉĞƌĂƐŝŽŶĂů
$SOLNDVL�VLVWHP�LQIRUPDVL�EHUEDVLV�:(%�XQWXN�NRPXQLNDVL�DQWDUD�JXUX�

GDQ� RUDQJWXD� PXULG� 6WXGL� .DVXV� 6'1� .DDPDVDQ �� %DQMDUDQ $SOLNDVL� LQL�

GLJXQDNDQ�XQWXN�NRPXQLNDVL�DQWDU�JXUX�GDQ�RUDQJ�WXD�PHODOXL�ZHE GDQ�MXJD�

KDVLO�EHODMDU�VLVZD�VHODPD�VDWX�SHULRGH�WHUWHQWX��$SOLNDVL�LQL�GLEDQJXQ�GHQJDQ�
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EDKDVD� 3HPURJUDPDQ� 3+3� EHUEDVLV� )UDPHZRUN� &RGH,JQLWHU �&,�� GDQ�

GDWDEDVH 0\64/�

ϭ͘ϲ DĞƚŽĚĞ�WĞŶŐĞƌũĂĂŶ
0RGHO�3URWRW\SH�DGDODK�VDODK�VDWX�PRGHO�VHGHUKDQD�SHPEXDWDQ�VRIWZDUH�

\DQJ� PHQJLMLQNDQ� SHQJJXQD� PHPLOLNL� VXDWX� JDPEDUDQ� DZDO�GDVDU� WHQWDQJ�

SURJUDP�VHUWD�PHODNXNDQ�SHQJXMLDQ�DZDO�\DQJ�GLGDVDUNDQ�SDGD�NRQVHS�PRGHO�

NHUMD��ZRUNLQJ�PRGHO��

*DPEDU����

0RGHO�3URWRW\SH >��@

7DKDSDQ�� WDKDSDQ�GDUL�PRGHO�SURWRW\SH DGDODK�VHEDJDL�EHULNXW��

�� .RPXQLNDVL

7DKDS� LQL� PHUXSDNDQ� WDKDS� DQDOLVD� WHUKDGDS� NHEXWXKDQ� VLVWHP��

7DKDSDQ� LQL� DNDQ� PHQJKDVLONDQ� GRNXPHQ� VHEDJDL� GDWD� \DQJ�

EHUKXEXQJDQ� GHQJDQ� NHLQJLQDQ� XVHU GDODP� SHPEXDWDQ� ³$SOLNDVL�

VLVWHP� LQIRUPDVL�EHUEDVLV�:(%�XQWXN�NRPXQLNDVL� DQWDUD� JXUX�GDQ�

RUDQJWXD� PXULG� 6WXGL� .DVXV� 6'1� .DDPDVDQ� � %DQMDUDQ´�� \DLWX�

GHQJDQ� PHQGHILQLVLNDQ� SURVHV� ELVQLV� EHUMDODQ� GDQ� XVXODQ� GHQJDQ�
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PHPEXDW�)ORZPDS��3DGD� WDKDS� LQL�� SHQXOLV�PHODNXNDQ�ZDZDQFDUD�

GDQ�VWXGL�OLWHUDWXUH��

�� 3HUHQFDQDDQ�FHSDW

$NDQ� GLODNXNDQ� SHUHQFDQDDQ� GDQ� SHPRGHODQ� VHFDUD� FHSDW� EHUXSD�

UDQFDQJDQ� FHSDW�TXLFN� GHVLJQ�� \DQJ� GLOLKDW� GDUL� SURVHV� ELVQLV�

EHUMDODQ�GL�6'1�.DPDVDQ���GDQ�NHPXGLDQ�DNDQ�PHPXODL�NRQVWUXNVL�

SHPEXDWDQ�SURWRW\SH�

�� 3HPRGHODQ

3URVHV� GHVDLQ� DNDQ�PHQHUMHPDKNDQ� V\DUDW� NHEXWXKDQ� SHUDQFDQJDQ�

SHUDQJNDW�OXQDN�\DQJ�GDSDW�GLSHUNLUDNDQ�VHEHOXP�GLEXDW��3URVHV�LQL�

EHUIRNXV�SDGD�VWUXNWXU�GDWD��DUVLWHNWXU�SHUDQJNDW�OXQDN��UHSUHVHQWDVL�

LQWHUIDFH��GDQ�GHWDLO�DOJRULWPD��'DODP�SHUDQFDQJDQ�³$SOLNDVL�VLVWHP�

LQIRUPDVL�EHUEDVLV�:(%�XQWXN�NRPXQLNDVL�DQWDUD�JXUX�GDQ�RUDQJWXD�

PXULG� 6WXGL� .DVXV� 6'1� .DDPDVDQ� � %DQMDUDQ´� GHVDLQ� \DQJ�

GLJXQDNDQ� \DLWX� PHQJJXQDNDQ� SHUDQFDQJDQ� )ORZPDS�� %DOVDPLT�

0RFNXSV��(5'��8VH�&DVH��$FWLYLW\�'LDJUDP��6HTXHQFH�'LDJUDP�

�� 3HPEHQWXNDQ�3URWRW\SH

3DGD�WDKDS�SHPEHQWXNDQ�SURWRW\SH LQL��VHWHODK�GLEXDWQ\D�SHPRGHODQ�

\DQJ�WHUGLUL�GDUL�UDQFDQJDQ�UDQFDQJDQ�EHUXSD�PRGHO�NHUMD�GDQ�MXJD�

SURJUDP�� ODOX GLHYDOXDVL� ROHK� XVHU� \DLWX� RUDQJWXD� GDQ� JXUX� 6'1�

.DPDVDQ���GDQ�GLJXQDNDQ�XQWXN�PHQJRODK�NHPEDOL�NHEXWXKDQQ\D��

3LKDN�SHQJHPEDQJ�DNDQ�PHPSHODMDUL�NHEXWXKDQ�GDQ�NHLQJLQDQ�JXUX�

GDQ�RUDQJWXD�

�� (YDOXDVL�3URWRW\SH

3DGD� WDKDS� LQL�� PHQJHYDOXDVL� V\VWHP� DWDX� SHUDQJNDW� OXQDN� \DQJ�

VXGDK� MDGL�DSDNDK�VXGDK�VHVXDL�GHQJDQ�NHLQJLQDQ�XVHU�DWDX�EHOXP��

-LND�EHOXP��PDND�VLVWHP�DNDQ�GLUHYLVL�NHPEDOL�NHWDKDS���GDQ����-LND�

VLVWHP�VXGDK�GLNDWDNDQ�EDLN�PDND�VLVWHP�VLDS�XQWXN�GLJXQDNDQ�ROHK�

XVHU�
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