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��� 1DWXUDO�/DQJXDJH�3URFHVVLQJ

1DWXUDO�/DQJXDJH�3URFHVVLQJ��1/3��PHUXSDNDQ�VDODK�VDWX�FDEDQJ�LOPX $,�\DQJ�EHUIRNXV�

SDGD�SHQJRODKDQ�EDKDVD QDWXUDO��%DKDVD QDWXUDO�DGDODK�EDKDVD \DQJ�VHFDUD�XPXP�GLJXQDNDQ�

ROHK�PDQXVLD�GDODP�EHUNRPXQLNDVL�VDWX�VDPD�ODLQ��%DKDVD \DQJ�GLWHULPD�ROHK�NRPSXWHU�EXWXK�

XQWXN�GLSURVHV�GDQ�GLSDKDPL�WHUOHELK�GDKXOX�VXSD\D�PDNVXG�GDUL�XVHU ELVD�GLSDKDPL�GHQJDQ�

EDLN�ROHK�NRPSXWHU�

$GD� EHUEDJDL� WHUDSDQ� DSOLNDVL� GDUL� 1/3�� 'LDQWDUDQ\D� DGDODK�&KDWERW �DSOLNDVL� \DQJ�

PHPEXDW� XVHU ELVD� VHRODK�RODK� PHODNXNDQ� NRPXQLNDVL� GHQJDQ� NRPSXWHU��� 6WHPPLQJ DWDX�

/HPPDWL]DWLRQ �SHPRWRQJDQ� NDWD� GDODP� EDKDVD WHUWHQWX� PHQMDGL� EHQWXN� GDVDU� SHQJHQDODQ�

IXQJVL�VHWLDS�NDWD�GDODP�NDOLPDW���6XPPDUL]DWLRQ �ULQJNDVDQ�GDUL�EDFDDQ���7UDQVODWLRQ 7RROV

�PHQWHUMHPDKNDQ� EDKDVD�� GDQ� DSOLNDVL�DSOLNDVL� ODLQ� \DQJ�PHPXQJNLQNDQ� NRPSXWHU�PDPSX�

PHPDKDPL�LQVWUXNVL�EDKDVD \DQJ�GLLQSXWNDQ�ROHK�XVHU� 5XDQJ�OLQJNXS�1/3�DQWDUD�ODLQ�DGDODK�

VHEDJDL�EHULNXW�

D� 4XHVWLRQ�$QVZHULQJ�6\VWHPV �4$6���.HPDPSXDQ�NRPSXWHU�XQWXN�PHQMDZDE�SHUWDQ\DDQ�

\DQJ�GLEHULNDQ�ROHK�XVHU��'DULSDGD�PHPDVXNNDQ�NH\ZRUG NH�GDODP�EURZVHU SHQFDULDQ��

GHQJDQ�4$6��XVHU ELVD�ODQJVXQJ�EHUWDQ\D�GDODP�EDKDVD DODPL \DQJ�GLJXQDNDQQ\D��EDLN�

EDKDVD ,QJJULV��0DQGDULQ��DWDXSXQ�,QGRQHVLD�

E� 6XPPDUL]DWLRQ�� 3HPEXDWDQ� ULQJNDVDQ� GDUL� VHNXPSXODQ� NRQWHQ� GRNXPHQ� DWDX� HPDLO��

'HQJDQ�PHQJJXQDNDQ�DSOLNDVL�LQL��XVHU ELVD�GLEDQWX�XQWXN�PHQJNRQYHUVLNDQ�GRNXPHQ�WHNV�

\DQJ�EHVDU�NH�GDODP�EHQWXN�VOLGH�SUHVHQWDVL�

F� 0DFKLQH� 7UDQVODWLRQ�� 3URGXN� \DQJ� GLKDVLONDQ� DGDODK� DSOLNDVL� \DQJ� GDSDW� PHPDKDPL�

EDKDVD PDQXVLD� GDQ�PHQWHUMHPDKNDQQ\D� NH� GDODP� EDKDVD ODLQ�� 7HUPDVXN� GL� GDODPQ\D�

DGDODK�*RRJOH�7UDQVODWH \DQJ�DSDELOD�GLFHUPDWL�VHPDNLQ�PHPEDLN�GDODP�SHQWHUMHPDKDQ�

EDKDVD��&RQWRK�ODLQ�ODJL�DGDODK�%DEHO)LVK�\DQJ�PHQWHUMHPDKNDQ�EDKDVD SDGD�UHDO�WLPH�

G� 6SHHFK� 5HFRJQLWLRQ�� )LHOG LQL� PHUXSDNDQ� FDEDQJ� LOPX� 1/3� \DQJ� FXNXS� VXOLW�� 3URVHV�

SHPEDQJXQDQ�PRGHO�XQWXN�GLJXQDNDQ�NRPSXWHU GDODP�PHQJHQDOL�EDKDVD \DQJ�GLXFDSNDQ�

VXGDK� EDQ\DN� GLNHUMDNDQ� EDKDVD \DQJ� VHULQJ� GLJXQDNDQ� DGDODK� EHUXSD� SHUWDQ\DDQ� GDQ�

SHULQWDK�

H� 'RFXPHQW FODVVLILFDWLRQ��6HGDQJNDQ�DSOLNDVL� LQL� DGDODK�PHUXSDNDQ�DUHD� SHQHOLWLDQ�1/3�

<DQJ� SDOLQJ� VXNVHV�� 3HNHUMDDQ \DQJ� GLODNXNDQ� DSOLNDVL� LQL� DGDODK�PHQHQWXNDQ� GLPDQD�
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WHPSDW�WHUEDLN�GRNXPHQ�\DQJ�EDUX�GLLQSXWNDQ�NH�GDODP�VLVWHP��+DO�LQL�VDQJDW�EHUJXQD�SDGD�

DSOLNDVL�VSDP�ILOWHULQJ��QHZV�DUWLFOH�FODVVLILFDWLRQ��GDQ�PRYLH�UHYLHZ�

��� 7H[W�0LQLQJ

7H[W�PLQLQJ PHPLOLNL�GHILQLVL�PHQDPEDQJ�GDWD�EHUXSD�LQIRUPDVL�VHEXDK�WHNV GDUL�KDVLO�

FUDZOLQJ GDWD�GDUL�LQWHUQHW�DWDXSXQ�VHEXDK�GRNXPHQ�\DQJ�WLGDN�WHUVWUXNWXU�GDQ�EHUWXMXDQ�XQWXN�

PHQJDPELO�SHQJHWDKXDQ�GDUL�WHNV��3URVHV�PLQLQJ WHNV�PHOLEDWNDQ�SHQHUDSDQ�VWUXNWXU�WHUKDGDS�

VXPEHU� GDWD \DQJ� VHEHOXPQ\D� EHOXP� WHUVWUXNWXU� NHPXGLDQ� PHODNXNDQ� HNVWUDNVL� LQIRUPDVL�

SHQJHWDKXDQ �1XU]DKSXWUD�	�0XVOLP��������

6HFDUD�XPXP��WH[W PLQLQJ KDUXV�PHOHZDWL�EHEHUDSD�WDKDSDQ�SURVHV�XQWXN�PHPSHUROHK�

KDVLO� \DQJ�PDNVLPDO��$GDSXQ�SURVHV� SURVHV� \DQJ�ELDVD� GLODNXNDQ�GDODP� WDKDS� WH[W PLQLQJ

DGDODK�VHEDJDL�EHULNXW��<DVLU�	�=RKDU��������

D� 7H[W�3UHSURFHVVLQJ�

3URVHV�SHQJXEDKDQ�EHQWXN�GDWD�\DQJ�EHOXP�WHUVWUXNWXU�PHQMDGL�GDWD�\DQJ�WHUVWUXNWXU�

VHVXDL�GHQJDQ�NHEXWXKDQ��XQWXN�SURVHV�WH[W�PLQLQJ \DQJ�OHELK�ODQMXW��VHQWLPHQW DQDO\VLV��

SHULQJNDVDQ��FOXVWHULQJ GRNXPHQW��HWF���

E� 7H[W�7UDQVIRUPDWLRQ

3URVHV�WUDQVIRUPDVL�WHNV�PHODNXNDQ�SHUXEDKDQ�NDWD�PHQMDGL�NDWD�GDVDU��VWHPPLQJ���

SHQJXUDQJDQ�GLPHQVL�NDWD�SDGD�GRNXPHQ��VWRS�ZRUG�UHPRYDO���EDJ�RI�ZRUG��GDQ�YHFWRULDO�

GRNXPHQW�UHSUHVHQWDWLRQ XQWXN�UHSUHVHQWDVL�GRNXPHQ��

F� )HDWXUH�6HOHFWLRQ

7DKDSDQ� LQL�GLODNXNDQ�SHPEXDQJDQ�EDJLDQ�EDJLDQ�\DQJ� WLGDN� WHUNDLW�� IHDWXUH \DQJ�

WLGDN�EHUSHQJDUXK�DNDQ�GLEXDQJ�GDQ�PHPIRNXVNDQ�IHDWXUH�\DQJ�EHUSHQJDUXK�GDODP�VXDWX�

NHJLDWDQ SHPRGHODQ�DWDX�SHQJDQDOLVDDQ�GDWD�

G� 3DWWHUQ�'LVFRYHU\

3DWWHUQ�'LVFRYHU\ EHUWXMXDQ�XQWXN PHQHPXNDQ�SROD�\DQJ�WHSDW�VHEDJDL�SHQJHWDKXDQ�

GDUL� WHNV GHQJDQ� PHQJJXQDNDQ� WHNQLN�WHNQLN� GDWD PLQLQJ VHSHUWL� FODVVLILFDWLRQ GDQ�

FOXVWHULQJ��

H� ,QWHUSUHWDWLRQ�

7DKDSDQ� LQL PHODNXNDQ� LQWHUSUHWDVL� NH� VXDWX� EHQWXN� XQWXN� NHPXGLDQ� GLODNXNDQ�

HYDOXDVL�
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��� 3UHSURFHVVLQJ

3UHSURFHVVLQJ�PHUXSDNDQ�WDKDSDQ�DZDO�GDODP�PHQJRODK GDWD�LQSXW�VHEHOXP�PHPDVXNL�

SURVHV� WDKDSDQ� XWDPD�� 3UHSURFHVVLQJ� WHUGLUL� GDUL� EHEHUDSD� WDKDSDQ�� $GDSXQ� WDKDSDQ�

SUHSURFHVVLQJ� EHUGDVDUNDQ �7ULDZDWL� 	� &KDQGUD�� ������� \DLWX�� FDVH� IROGLQJ�� WRNHQL]LQJ ��

SDUVLQJ�� ILOWHULQJ��VWHPPLQJ��%HULNXW�SHQMHODVDQ� HPSDW� WDKDSDQ�GDODP�SURVHV�SUHSURFHVVLQJ

DGDODK�VHEDJDL�EHULNXW�

D� &DVH�)ROGLQJ

&DVH IROGLQJ PHUXSDNDQ� WDKDSDQ� \DQJ� PHQJXEDK� VHPXD� KXUXI� GDODP� GRNXPHQ�

PHQMDGL�KXUXI�NHFLO��+DQ\D�KXUXI� µD¶� VDPSDL�GHQJDQ� µ]¶� \DQJ�GLWHULPD��.DUDNWHU� VHODLQ�

KXUXI GLKLODQJNDQ�GDQ�GLDQJJDS�GHOLPLWHU �SHPEDWDV� �7ULDZDWL�	�&KDQGUD���������

E� 7RNHQL]LQJ

7DKDS� WRNHQL]LQJ ��SDUVLQJ�DGDODK� WDKDS�SHPRWRQJDQ� VWULQJ LQSXW EHUGDVDUNDQ� WLDS�

NDWD� \DQJ�PHQ\XVXQQ\D �7ULDZDWL�	�&KDQGUD���������6HODLQ� LWX�� VSDVL�GLJXQDNDQ�XQWXN�

PHPLVDKNDQ�DQWDU�NDWD�WHUVHEXW�

F� )LOWHULQJ

7DKDS� ILOWHULQJ DGDODK� WDKDS�PHQJDPELO� NDWD� � NDWD� SHQWLQJ� GDUL� KDVLO� WRNHQL]LQJ��

3URVHV� ILOWHULQJ� GDSDW� PHQJJXQDNDQ� DOJRULWPD� VWRSOLVW �PHPEXDQJ� NDWD� \DQJ� NXUDQJ�

SHQWLQJ��DWDX�ZRUGOLVW �PHQ\LPSDQ�NDWD�SHQWLQJ���6WRSOLVW ��VWRSZRUG DGDODK�NDWD�NDWD�\DQJ�

WLGDN� GHVNULSWLI� \DQJ� GDSDW� GLEXDQJ� GDODP� SHQGHNDWDQ� EDJ�RI�ZRUGV�� &RQWRK� VWRSZRUG

DGDODK�³\DQJ´��³GDQ´��³GL´��³GDUL´�GDQ�ODLQ�± ODLQ��7ULDZDWL�	�&KDQGUD��������

G� 6WHPPLQJ

6WHPPLQJ PHUXSDNDQ� VXDWX� SURVHV� \DQJ� WHUGDSDW� GDODP� VLVWHP� ,5� \DQJ�

PHQWUDQVIRUPDVL�NDWD�NDWD \DQJ�WHUGDSDW�GDODP�VXDWX�GRNXPHQ�NH�NDWD�NDWD�DNDUQ\D��URRW

ZRUG��GHQJDQ�PHQJJXQDNDQ�DWXUDQ�DWXUDQ�WHUWHQWX��6WHPPLQJ NHEDQ\DNDQ�GLJXQDNDQ�SDGD�

WHNV�EHUEDKDVD LQJJULV�GLNDUHQDNDQ�WHNV�EHUEDKDVD LQJJULV�PHPLOLNL�VWUXNWXU�LPEXKDQ�\DQJ�

WHWDS�GDQ�PXGDK�XQWXN GLRODK�VHPHQWDUD�VWHPPLQJ XQWXN�SURVHV�EDKDVD ,QGRQHVLD�PHPLOLNL�

VWUXNWXU�LPEXKDQ�\DQJ�UXPLW���NRPSOHNV�VHKLQJJD�DJDN�OHELK�VXVDK�XQWXN�GLRODK�

��� 7ZLWWHU

7ZLWWHU DGDODK� VHEXDK� VRVLDO� PHGLD� \DQJ� PHQDZDUNDQ� OD\DQDQ� PLFUREORJJLQJ \DQJ�

PHPXQJNLQNDQ�SHQJJXQD�PHQJLULPNDQ�WZHHW DWDX�NLFDXDQ�GLEDWDVL�VHEDQ\DN�����NDUDNWHU�GDQ�

PHPEDFD�WZHHW SHQJJXQD�ODLQ��7ZLWWHU EDQ\DN�GLPDQIDDWNDQ�ROHK�SHQJJXQDQ\D�VHEDJDL�PHGLD�
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PHQJXWDUDNDQ�SHQGDSDW��EHUMXDODQ�SURGXN��PHQJNDPSDQ\HNDQ�VHXDWX��GVE �+LODO���������$GD�

EHEHUDSD�NDUDNWHULVWLN�\DQJ�GLPLOLNL�ROHK�7ZLWWHU�DQWDUD ODLQ�

D� /HQJWK

3DQMDQJ�PDNVLPXP�SHVDQ�7ZLWWHU�DGDODK�����NDUDNWHU��5DWD�UDWD�WZHHW \DQJ�VHULQJ�

GLWHPXNDQ�DGDODK�VHSDQMDQJ����VDPSDL����NDUDNWHU�

E� 'DWD�DYDLODELOLW\

'HQJDQ� 7ZLWWHU� $SOLFDWLRQ� 3URJUDPPLQJ� ,QWHUIDFH �$3,�� \DQJ� GLPLOLNL�� VDQJDW�

PXGDK�XQWXN�PHQJXPSXONDQ�MXWDDQ�WZHHW XQWXN�GDWD�VHW�SHODWLKDQ�

F� /DQJXDJH�PRGHO

0HPSRVWLQJ�SHVDQ�GDUL�EHUEDJDL�PDFDP�PHGLD�\DQJ�EHUEHGD�GDSDW�GLODNXNDQ�ROHK�

SHQJJXQD�7ZLWWHU��+DO�LQL�PHPXQJNLQNDQ IUHNXHQVL�VDODK�HMD�GDQ�EDKDVD JDXO�GL�WZHHW MDXK�

OHELK�WLQJJL�GDULSDGD�PHGLD�ODLQ�

G� 'RPDLQ

3HQJJXQD�7ZLWWHU�GDSDW�PHPSRVWLQJ�SHVDQ WZHHW WHQWDQJ�EHUDJDP�WRSLN��WLGDN�VHSHUWL�

PHGLD�ODLQ�\DQJ�GLUDQFDQJ�XQWXN�WRSLN�WHUWHQWX�

��� )UDPHZRUN 'MDQJR

'MDQJR�DGDODK�VHEXDK�IUDPHZRUN�IXOO�VWDFN XQWXN�PHPEXDW�DSOLNDVL�ZHE�GHQJDQ�EDKDVD

SHPURJUDPDQ� 3\WKRQ�� )UDPHZRUN DNDQ� PHPEDQWX� NLWD� PHPEXDW� ZHE� OHELK� FHSDW��

GLEDQGLQJNDQ�PHQXOLV�NRGH�GDUL�QRO�

'MDQJR�DZDOQ\D�GLNHPEDQJNDQ�SDGD�WDKXQ������GDQ������ROHK�EHEHUDSD�ZHE�GHYHORSHU�

\DQJ� EHUWXJDV� PHPEXDW� GDQ� PHUDZDW� ZHE� SRUWDO� �QHZVSDSHU ZHEVLWH�� 6HWHODK� PHPEXDW�

EHEHUDSD�ZHEVLWH��RUDQJ�RUDQJ�WHUVHEXW�PXODL�PHPEXDW�XODQJ�NRGH�NRGH�\DQJ�SHUQDK�PHUHND�

WXOLV�GHQJDQ�PHQHUDSNDQ�EHEHUDSD�GHVLJQ SDWWHUQ��/DOX�GLVHEDUNDQ�VHEDJDL�SURMHFW�RSHQ VRXUFH

GHQJDQ�QDPD�³'MDQJR´�SDGD�EXODQ�MXOL �����

'MDQJR�NHPXGLDQ�VHPDNLQ�EHUNHPEDQJ��ODOX�GLULOLV�YHUVL�����SDGD�EXODQ�VHSWHPEHU�������

6HNDUDQJ��������'MDQJR�VXGDK�PHQFDSDL�YHUVL����

��� /HYHQVKWHLQ 'LVWDQFH

/HYHQVKWHLQ�'LVWDQFH DWDX�(GLW�'LVWDQFH PHUXSDNDQ�VXDWX�SHQJXNXUDQ� �PHWULN��XQWXN�

PHQJKLWXQJ�MXPODK�SHUEHGDDQ�DQWDUD�GXD�NDWD�3HUKLWXQJDQ�MDUDN�DQWDUD�GXD�NDWD�GLWHQWXNDQ�

GDUL�MXPODK�PLQLPXP�RSHUDVL�SHUXEDKDQ�XQWXN�PHQJXEDK�NDWD�$�PHQMDGL�NDWD�%��/HYHQVKWHLQ

'LVWDQFH VHQGLUL� GLNHPEDQJNDQ� ROHK� 9ODGLPLU� /HYHQVKWHLQ� SDGD� WDKXQ� ������ /HYHQVKWHLQ
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'LVWDQFHPHUXSDNDQ�PHWRGH�GDODP�PHQJKLWXQJ�QLODL�\DQJ�GLGDSDW�GDUL�KDVLO�RSHUDVL�PRGLILNDVL�

VDWX�NDWD�GHQJDQ�NDWD�\DQJ�ODLQ�GHQJDQ�EDQWXDQ�PDWUL[��&DUD�\DQJ�GLJXQDNDQ�DGDODK�GHQJDQ�

PHOLKDW� VDWX� SHUVDWX� NDUDNWHU� GHQJDQ� NDUDNWHU� ODLQ\D�� DSDNDK� XQWXN� PHQXWXSL� SHUEHGDDQ�

WHUVHEXW�SHUOX�DGDQ\D�SHQDPEDKDQ�KXUXI��SHQJKDSXVDQ�KXUXI��DWDX�SHQ\LVLSDQ�KXUXI��'HQJDQ�

PHQJJXQDNDQ�IXQJVL�PDWUL[ �P�Q��GLPDQD�0�PHZDNLOL�NDWD�\DQJ�GLEDQGLQJNDQ��VHGDQJNDQ�1�

VHEDJDL�SHPEDQGLQJ�\DQJ�PDVLQJ�PDVLQJ�PHZDNLOL�VHWLDS�KXUXI�VHKLQJJD�GDSDW�OHELK�PXGDK�

PHOLKDW�RSHUDVL�DSD�\DQJ�SHUOX�GLODNXNDQ�XQWXN�NDWD�WHUVHEXW��1LODL�\DQJ�DNDQ�GLGDSDW�DGDODK�

VHEHUDSD�EDQ\DN�ODQJNDK�\DQJ�GLVHOHVDLNDQ�XQWXN�PHQGDSDWNDQ�NHPLULSDQ�NDWD��7RWDO�DQJND�

XQWXN� VHWLDS� RSHUDVLQ\D�PHQJDFX�NHSDGD�GLVWDQFH�� GLPDQD� VHPDNLQ� NHFLO�GLVWDQFH VHPDNLQ�

EHVDU�NHPXQJNLQDQ�NDWD�VHVXDL�GHQJDQ�WDUJHW�NDWD��7HUGDSDW�WLJD�PDFDP RSHUDVL�\DQJ�GDSDW�

GLODNXNDQ�ROHK�DOJRULWPD�LQL�\DLWX�

D� 2SHUDVL�SHQJXEDK�NDUDNWHU

2SHUDVL�SHQJXEDKDQ�NDUDNWHU�PHUXSDNDQ�RSHUDVL�PHQXNDU�VHEXDK�NDUDNWHU�GHQJDQ�

NDUDNWHU�ODLQ�FRQWRKQ\D�SHQXOLV�PHQXOLVNDQ�VWULQJ ³\DPJ´�PHQMDGL�³\DQJ´��'DODP�NDVXV�

LQL�NDUDNWHU ³P´�GLJDQWL�GHQJDQ�KXUXI�³Q´�

E� 2SHUDVL�SHQDPEDKDQ�NDUDNWHU

2SHUDVL� SHQDPEDKDQ�NDUDNWHU� EHUDUWL� HQDPEDKNDQ�NDUDNWHU� NH� GDODP� VXDWX� VWULQJ��

&RQWRKQ\D�VWULQJ ³NHSDG´�PHQMDGL VWULQJ ³NHSDGD´��GLODNXNDQ�SHQDPEDKDQ�NDUDNWHU�³D´�GL�

DNKLU� VWULQJ�� 3HQDPEDKDQ� NDUDNWHU� WLGDN� KDQ\D� GLODNXNDQ� GL� DNKLU� NDWD�� QDPXQ� ELDV�

GLWDPEDKNDQ�GLDZDO�PDXSXQ�GLVLVLSNDQ�GL�WHQJDK�VWULQJ�

F� 2SHUDVL�SHQJKDSXVDQ�NDUDNWHU

2SHUDVL� SHQJKDSXVDQ�NDUDNWHU�GLODNXNDQ�XQWXN�PHQJKLODQJNDQ�NDUDNWHU�GDUL� VXDWX�

VWULQJ�� &RQWRKQ\D� VWULQJ� ³EDUXU´� NDUDNWHU� WHUDNKLU� GLKLODQJNDQ� VHKLQJJD�PHQMDGL� VWULQJ�

³EDUX´��3DGD�RSHUDVL�LQL�GLODNXNDQ�SHQJKDSXVDQ�NDUDNWHU�³U´��

2SHUDVL�RSHUDVL�\DQJ�GLODNXNDQ�WHUVHEXW�GDSDW�GLOLKDW�SDGD�SHUVDPDDQ������ ��
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��� 6SHOOLQJ &RUUHFWLRQ

0HQXUXW�$WPDMD\D�������� 6SHOOLQJ FKHFNHU DGDODK�VHEXDK�IDVLOLWDV�\DQJ�EHUIXQJVL�XQWXN�

PHQJHFHN� NHVDODKDQ� SHQXOLVDQ� HMDDQ� VXDWX� NDWD� EHUGDVDUNDQ� EDKDVD WHUWHQWX�� 8PXPQ\D�

EHUNHUMD� GHQJDQ� PHQDQGDL� NDWD� \DQJ� EHUHMDDQ� VDODK� GHQJDQ� NXUYD� EHUZDUQD� PHUDK�� )LWXU�

WDPEDKDQ�\DQJ�GLPLOLNL�ROHK�VHEXDK�VSHOOLQJ FKHFNHU DGDODK�ZRUGV VXJJHVWLRQ \DQJ�EHUIXQJVL�

PHPEDQWX� XVHU GHQJDQ�PHPEHULNDQ� GDIWDU� NDWD�NDWD� \DQJ�PHPLOLNL� HMDDQ� \DQJ�PHQGHNDWL�

NH\ZRUG��)LWXU�ODLQ�\DQJ�ELDVD�GLPLOLNL�ROHK�VHEXDK�VSHOOLQJ FKHFNHU DGDODK�DXWR�FRUUHFWLRQ��

\DQJ�EHUIXQJVL�PHQJXEDK�VHFDUD�RWRPDWLV�NDWD�\DQJ�VDODK�PHQMDGL�VHEXDK�NDWD�\DQJ�PHPLOLNL�

HMDDQ� \DQJ�GHNDW�� 6HPXD� WLQJNDW� NHGHNDWDQ� HMDDQ� DQWDUD� NDWD� \DQJ� VDODK� GHQJDQ�NDWD� \DQJ�

PXQFXO�GL�GDIWDU�VXJJHVWLRQ�DWDXSXQ�NDWD�\DQJ�PXQFXO�NDUHQD�ILWXU�DXWR FRUUHFWLRQ GLWHQWXNDQ�

GHQJDQ�EDQ\DN�PHWRGH�VDODK�VDWXQ\D�PHWRGH�DOJRULWPD�/HYHQVKWHLQ 'LVWDQFH� 6SHOOLQJ FKHFNHU

DWDX�\DQJ�GLVHEXW�SHPHULNVD�HMDDQ�DGDODK�DSOLNDVL�\DQJ�PHPHULNVD�VHPXD�NDWD�GDODP�VHEXDK�

GRNXPHQ� XQWXN� PHQJKLQGDUL NHVDODKDQ� SHQJHMDDQ�� 3HPHULNVD� HMDDQ� GDSDW� EHUXSD� DSOLNDVL�

PDQGLUL� DWDX� VHEDJDL� EDJLDQ� GDUL� DSOLNDVL� \DQJ� OHELK� EHVDU�� VHSHUWL� DSOLNDVL� SHQJRODK� NDWD��

NDPXV�HOHNWURQLN�� DWDX PHVLQ�SHQFDUL�ZHE��&DUD�NHUMD� VSHOOLQJ�FKHFNHU PHPLQGDL�NDWD�NDWD�

SDGD�VXDWX�QDVNDK�GDQ�PHQJHNVWUDNQ\D��PHPEDQGLQJNDQ�NDWD�\DQJ�VDODK�GHQJDQ�PHPEHULNDQ�

SLOLKDQ� NHSDGD� SHQJJXQD� WHUKDGDS� NDWD�NDWD� \DQJ� GLNHWDKXL� HMDDQQ\D� ROHK� SHPHULNVD� HMDDQ�

WHUVHEXW��,QL�PXQJNLQ�KDQ\D�DNDQ�PHQDPSLONDQ�EHEHUDSD�GDIWDU�NDWD��DWDX�MXJD�PHQJDQGXQJ�

EHEHUDSD�LQIRUPDVL�WDPEDKDQ��VHSHUWL�NDWD�KXEXQJ�VHUWD�DWULEXW�OHNVLNDO�GDQ�JUDPDWLNDO��

'DODP� EHEHUDSD� NDVXV�� SHPHULNVD� HMDDQ� PHPEHULNDQ� VDUDQ� NDWD� \DQJ� VDODK� LQL�

GLNDUHQDNDQ�NHWLGDN�DNXUDWDQ�NDWD�\DQJ�WHUGDSDW�GDODP�SURJUDP�WHUVHEXW�

��� 3HQHOLWLDQ�7HUNDLW

6HEHOXPQ\D� SHQHOLWLDQ� WHUNDLW� WHODK� GLODNXNDQ� ROHK �<XOLNDZDWL� 	� :LQDUNR�� �������

3HQHOLWLDQ�WHUVHEXW�EHUKDVLO�PHODNXNDQ�SHQFRFRNDQ�NDWD�SDGD�SHVDQ�7ZLWWHU�EDKDVD ,QGRQHVLD�



��

PHQJJXQDNDQ� DOJRULWPD� 6RXQGH[ GHQJDQ� WLQJNDW� NHDNXUDWDQQ\D� UDWD�UDWD� VHEHVDU� �������

GHQJDQ�ZDNWX�SURVHV�XQWXN�PDVLQJ�PDVLQJ�VDPD�VHNLWDU����GHWLN�SHU�WZHHW�

6HODQMXWQ\D�SHQHOLWLDQ� WHUNDLW�\DQJ�GLODNXNDQ�ROHK� �,UDZDQ���������3DGD�SHQHOLWLDQQ\D�

GHQJDQ�PHQJJXQDNDQ�PHWRGH�QRLV\�FKDQQHO VLVWHP�PDPSX�PHPEHGDNDQ�EHEHUDSD�YDULDVL�GDUL�

VHEXDK�NDWD��QDPXQ�WLGDN�GDSDW�PHPEHGDNDQ�NDWD�\DQJ�KDUXVQ\D�WLGDN�GLQRUPDOLVDVL�GDQ�WLGDN�

GDSDW�PHPSHUEDLNL�VLQJNDWDQ��$NXUDVL�\DQJ�GLGDSDWNDQ�VLVWHP�DGDODK��������GDQ�)��6FRUH

VHEHVDU��������

6HODLQ� LWX� SDGD� SHQHOLWLDQ WHUNDLW� ODLQ\D� GLODNXNDQ� ROHK� �1DVXWLRQ�� %LMDNVDQD�� 	� $O�

)DUDE\���������3HQHOLWLDQ LQL�PHQJJXQDNDQ�PHWRGH�\DQJ�EHUEHGD�\DLWX�PHQJJXQDNDQ�PHWRGH�

ZRUG� DOLJQPHQW GDQ� :RUG�9HF XQWXN� PHQHPXNDQ� NHPLULSDQ� NDWD�NDWD� SDGD� DO�TXUDQ�

%HUGDVDUNDQ� HYDOXDVL�PHQJJXQDNDQ� UHJUHVL� VXSSRUW� YHFWRU� UHJUHVVLRQ �695��PHQJKDVLONDQ�

NHDNXUDWDQ�OHELK�UHQGDK�MLND�GLEDQGLQJNDQ PHQJJXQDNDQ�SHUKLWXQJDQ�7)�,')�

3HQHOLWLDQ�WHQWDQJ�QRUPDOLVDVL�WHNV�MXJD�GLODNXNDQ�ROHK��1DUDGKLSD�HW�DO��������� 'DODP�

SHQHOLWLDQQ\D PHQGHWHNVL� NDWD� WLGDN� EDNX� GHQJDQ� PHQJJXNDQ� �� PHWRGH�� \DLWX� PHWRGH�

GLFWLRQDU\� ORRNXS GDQ� NRUHNVL� GHQJDQ IRUZDUG� UHYHUVH� GLFWLRQDU\�� /DOX� NHPXGLDQ�

SHQHOLWLDQQ\D� PHQDPEDKNDQ� PRGXO� XPSDQ� EDOLN� XQWXN� PHPSHUEDKDUXL� GD\D� OHNVLNRQ� GDQ�

PHQJKDVLONDQ�VXPEHU�OHNVLNRQ�\DQJ�OHQJNDS�XQWXN�GLJXQDNDQ�GDODP�SHPHULNVD�HMDDQ��'HQJDQ�

PHQJJXQDNDQ�SHQGHNDWDQ�LQL�KDVLO�SHQHOLWLDQ WHUVHEXW�PHQGDSDWNDQ�DNXUDVL�PHQFDSDL�������

GDQ� UDWD�UDWD� ������ XQWXN� PHQGHWHNVL� NDWD� WLGDN� EDNX�� QDPXQ� SHQHOLWLDQ� WHUVHEXW� EHOXP�

PHQHUDSNDQ�QRUPDOLVDVL�NDWD�\DQJ�VXGDK�GLSHULNVD GL�GDODPQ\D�

3HQHOLWLDQ��+DQ�	�%DOGZLQ������� WHODK�PHODNXNDQ�VWXGL�QRUPDOLVDVL�OHNVLNDO�SDGD�PHGLD�

6KRUW�0HVVDJH�6HUYLFH �606���EDKZD� VHEDJLDQ�EHVDU�NDWD�NDWD� \DQJ� WLGDN� WHSDW�GLGDVDUNDQ�

SDGD� YDULDVL� PRUIRIRQHPLN� GDQ� PHQJXVXONDQ� PHWRGH� EHUWLQJNDW� XQWXN� PHQGHWHNVL� GDQ�

PHQRUPDONDQ�NDWD�NDWD�\DQJ�WLGDN�WHSDW��3DGD�SHQHOLWLDQ�LQL�MXJD�NRQVHS�PHQRUPDOLVDVL�GHQJDQ�

PHPEDQGLQJNDQ�PHWRGH� EHQFKPDUN GDUL� OLWHUDWXU�� GDQ�PHQFDSDL� VNRU�)�VFRUH \DQJ� WLQJJL�

GHQJDQ�PHQJLQWHJUDVLNDQ SHQFDULDQ�NDPXV��NHVDPDDQ�NDWD�GDQ�SHPRGHODQ�GXNXQJDQ�NRQWHNV��

*DPEDUDQ� SHUEDQGLQJDQ� EHEHUDSD� SHQHOLWLDQ�PHQJHQDL� QRUPDOLVDVL� WHNV GLSHUOLKDWNDQ� SDGD�

7DEHO�����



��

7DEHO���� 'DIWDU�SHUEDQGLQJDQ�SHQHOLWLDQ�WHUNDLW

1R� 3HQXOLV )RNXV�3HQHOLWLDQ 0HWRGH

� $PLH�<XOLNDZDWL� 1RUPDOLVDVL�/HNVLNDO�3DGD�
3HVDQ�7ZLWWHU

PHWRGH�SKRQHWLF�PDWFKLQJ
GHQJDQ�DOJRULWPD�VRXQGH[

� -RKDQHV�LUDZDQ 1RUPDOLVDVL�WHNV�7ZLWWHU�
EDKDVD ,QGRQHVLD

0HWRGH�1RLV\�&KDQQHO�0RGHO

� :DUGKDQD�
=�1DVXWLRQ

$QDOLVLV�GDQ�,PSOHPHQWDVL�
3HUKLWXQJDQ�6HPDQWLFV�
6LPLODULW\�3DGD�$\DW�$O�
4XUDQ

0HWRGH�:RUG�$OLJQPHQW GHQJDQ�
SHPEXDWDQ�YHNWRU�PHQJJXQDNDQ�
:RUG�9HF

� $TVDWK�5DV\LG�1��
GNN

6SHOOLQJ�FKHFNHU�SDGD�
GRNXPHQ�EDKDVD ,QGRQHVLD

0HWRGH�'LFWLRQDU\�/RRNXS GDQ�
NRUHNVL�GHQJDQ�)RUZDUG�5HYHUVH�
'LFWLRQDU\

� %R�+DQ�DQG�
7LPRWK\�%DOGZLQ�

1RUPDOLVDVL�OHNVLNDO�SDGD�
WHNV�606

%HQFKPDUN


