
 
 
 
 

 

 

HAK CIPTA :  
 

“Prototipe Model Data Center Antar Unit Surveilans” 
 

Implementasi dari hasil Penelitian Hibah Bersaing, Direktorat Riset dan Pengabdian 

Masyarakat Direktorat Jenderal Penguatan Riset dan Pengembangan Kementerian Riset, 

Teknologi, dan Pendidikan Tinggi, sesuai dengan no. Kontrak : 023/A.35-

02/UDN.09/V/2016, dengan Judul : ”Desain Model Prototype Data Warehouse Sebagai 

Integrasi Data Tersebar Untuk Mendukung Sistem Monitoring Dan Analisa Data Surveilans 

Kesehatan Masyarakat Kabupaten Grobogan” 
 



 



Prototipe Model Data Center Antar Unit Surveilans ini merupakan model sinkronisasi dari 

database dan aplikasi yang heterogen (berbeda platform) pada masing - masing unit 

surveilans ( puskesmas & Rumah Sakit ) sebagai sumber data center. Dengan menggunakan 

SOA Web Services sumber data yang berbeda platform tersebut dapat di strukturisasi dan 

integrasi untuk membentuk pusat data (data center) epidemiologi, sehingga dapat memberi 

manfaat untuk melakukan analisa dan monitoring kasus dalam pengendalian penyebaran 

penyakit. Hal ini dikarenakan data center dapat digunakan untuk menerima kiriman data 

secara on line dari masing-masing unit surveilans. Aplikasi ini berjalan pada lingkungan 

web base (berbasis web). Merupakan implementasi hasil penelitian hibah bersaing dengan 

No. Kontrak : 023/A.35-02/UDN.09/V/2016 dengan judul : ”Desain Model Prototype Data 

Warehouse Sebagai Integrasi Data Tersebar Untuk Mendukung Sistem Monitoring Dan 

Analisa Data Surveilans Kesehatan Masyarakat Kabupaten Grobogan” 
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�� JHW/DSRUDQ:�56

<DLWX� VHUYLFH� \DQJ�GLEHULNDQ� VLVWHP�5XPDK� VDNLW� DJDU� ELVD�PHOLKDW� GDWD�SHQ\DNLW�
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<DLWX� VHUYLFH� XQWXN� PHQJHWDKXL� SHQGHULWD� SHQ\DNLW� \DQJ� VHVXDL� GHQJDQ� ODSRUDQ�

/%��DWDX�ODSRUDQ�SHQ\DNLW�EXODQDQ�

G� ,QWHJUDVL�GDWD� ,&'�SHQ\DNLW�DQWDUD�VLVWHP�3XVNHVPDV�GDQ�VLVWHP�5XPDK�6DNLW�GHQJDQ�

VLVWHP�'LQDV�.HVHKDWDQ�GLEXDW�VHUYLFH XQWXN�PHPEDJL�GDWD�,&'�SHQ\DNLW�NH�VLVWHP�ODLQ�

PHQJJXQDNDQ�ZHE�VHUYLFH 62$3�GHQJDQ�NRPXQLNDVL�GDWD�PHQJJXQDNDQ�;0/��%HULNXW�

DGDODK�ZHE�VHUYLFH�\DQJ�GLEHULNDQ�ROHK�VLVWHP�'LQDV�.HVHKDWDQ�

�� JHW'DWD,&'

<DLWX� VHUYLFH� XQWXN� PHQGDSDWNDQ� GDWD� PDVWHU� ,&'� SHQ\DNLW� \DQJ� VXGDK�

GLVWDQGDUNDQ�ROHK�'LQNHV�

�����+DVLO�5DQFDQJDQ�$UVLWHNWXU�,QWHJUDVL�$QWDU�+RVW�8QLW�6XUYHLODQV�'HQJDQ 'LQNHV�



��

%HULNXW� DGDODK� KDVLO� GHVDLQ� VLVWHP� LQWHJUDVL� GDUL� VLVWHP� LQIRUPDVL� \DQJ� KHWHURJHQ��

GHQJDQ�PHPEXDW�SURWRWLSH�HPSDW�VLVWHP�LQIRUPDVL�\DQJ�EHUEHGD��6HSHUWL�SDGD�JDPEDU�EHULNXW�

LQL�

*DPEDU������'HVDLQ�,QWHJUDVL�$QWDU�8QLW�6XUYHLODQV�'HQJD :HE�6HUYLFH�DQWDU�6LVWHP

3HQMHODVDQ�+DVLO��,QWHJUDVL�GHQJDQ�,QWHUDNVL�:HE�6HUYLFHV�DGDODK�VHEDJDL�EHULNXW��

D� 6LVWHP�,QIRUPDVL�'LQDV�.HSHQGXGXNDQ

6LVWHP� LQIRUPDVL� GDUL� 'LQDV� .HSHQGXGXNDQ� DNDQ� PHPEHULNDQ� VHUYLFH� NH�

3XVNHVPDV� GDQ� 5XPDK� 6DNLW�� %HULNXW� LQL� DGDODK� DUVLWHNWXU� LQWHJUDVL� DQWDUD� VLVWHP�

.HSHQGXGXNDQ�GHQJDQ�VLVWHP�3XVNHVPDV�

:HE�6HUYHU
6LVWHP�.HSHQGXGXNDQ

�ĂƚĂďĂƐĞ�
DǇƐƋů

6LVBNHSHQGXGXNDQ

tĞď�^ĞƌǀĞƌ�
^ŝƐƚĞŵ�WƵƐŬĞƐŵĂƐ

:HE�6HUYLFH�
6HUYLFH'LQDV.HSHQGXGXN

DQ

WDEHOBSHQGXGXN

�ĂƚĂďĂƐĞ�
DǇƐƋů

3XVNHVPDVBD
WBSDVLHQ

,17(51(7

;0/�62$3�5HTXHVW�

;0/�62$3�5HVSRQVH�

:HE�6HUYLFH�6HUYHU :HE�6HUYLFH�&OLHQW

6LVWHP�.HSHQGXGXNDQ 6LVWHP�3XVNHVPDV

*DPEDU������,QWHJUDVL�DQWDUD�6LVWHP�.HSDQGXGXNDQ�GHQJDQ�6LVWHP�3XVNHVPDV

6LVWHP�.HSHQGXGXNDQ� MXJD�PHPEHULNDQ� VHUYLFH� DWDX� WHULQWHJUDVL� GHQJDQ� VLVWHP�

5XPDK�VDNLW��EHULNXW�LQL�DGDODK�DUVLWHNWXU�LQWHJUDVL�DQWDUD�VLVWHP�.HSHQGXGXNDQ�GHQJDQ�

VLVWHP�5XPDK�VDNLW�



��

:HE�6HUYHU
6LVWHP�.HSHQGXGXNDQ

'DWDEDVH�
0\VTO

6LVBNHSHQGXGXNDQ

:HE�6HUYHU�
6LVWHP�5XPDK�VDNLW

:HE�6HUYLFH�
6HUYLFH'LQDV.HSHQGXGXN

DQ

WDEHOBSHQGXGXN

'DWDEDVH�
3RVWJUH

GEBUXPDKVDNLW
WDEHOBSDVLHQ

,17(51(7

;0/�62$3�5HTXHVW�

;0/�62$3�5HVSRQVH�

:HE�6HUYLFH�6HUYHU :HE�6HUYLFH�&OLHQW

6LVWHP�.HSHQGXGXNDQ 6LVWHP�5XPDK�VDNLW

*DPEDU������,QWHJUDVL�DQWDUD�6LVWHP�.HSDQGXGXNDQ�GHQJDQ�6LVWHP�3XVNHVPDV

:HE�VHUYLFH 6HUYLFH'DWD.HSHQGXGXNDQ�\DQJ�DNDQ�PHPEDJL�GDWD�NH�KRVW�ODLQ�

\DLWX�VHEDJDL�EHULNXW�

7DEHO�����3HUDQFDQJDQ�ZHE�VHUYLFH VLVWHP�'LQDV�.HVHKDWDQ

0HWKRG�:HE�6HUYLFH 3DUDPHWHU 8UO�:6'/

JHW'DWD3HQGXGXN �
ORFDOKRVW�ILN�GLVGXN�ZV�NHSHQGXGXNDQ�
SKS"ZVGO

E� 6LVWHP�,QIRUPDVL�3XVNHVPDV

6LVWHP� LQIRUPDVL� 3XVNHVPDV� DNDQ� PHPEHULNDQ� VHUYLFH� NHSDGD� GLQDV� DJDU� ELVD�

PHOLKDW�GDWD�ODSRUDQ�SHQFDWDWDQ�SHQ\DNLW��%HULNXW�LQL�DGDODK�DUVLWHNWXU�VLVWHP�LQWHJUDVL�

:HE�6HUYHU
6LVWHP�3XVNHVPDV

'DWDEDVH�
0\VTO

SXVNHVPDVBD

:HE�6HUYHU�
6LVWHP�'LQNHV

:HE�6HUYLFH�/DSRUDQ�
3XVNHVPDV

'DWDEDVH�
0\VTO

GEBGLQNHV

,17(51(7

;0/�62$3�5HTXHVW�

;0/�62$3�5HVSRQVH�

:HE�6HUYLFH�6HUYHU :HE�6HUYLFH�&OLHQW

6LVWHP�3XVNHVPDV
6LVWHP�'LQNHV

WBVWDWBSHQ\DNLW

WBSDVLHQ

ODSRUDQBSHQ\DNLW

ODSRUDQBSHQGHULWD

*DPEDU�������$UVLWHNWXU�LQWHJUDVL�6LVWHP�3XVNHVPDV�GHQJDQ�6LVWHP�'LQNHV

'DWD�\DQJ�DNDQ�GL�LQWHJUDVLNDQ�DGDODK�GDWD�GDWD�ODSRUDQ��GHQJDQ�PHWRGH�ZHE�

VHUYLFH�EHULNXW�PHWKRG�\DQJ�PHPEDJL�GDWD�NH�VLVWHP�ODLQ�\DLWX�VHEDJDL�EHULNXW�



��

7DEHO�����3HUDQFDQJDQ�ZHE�VHUYLFH VLVWHP�3XVNHVPDV

0HWKRG�:HE�6HUYLFH 3DUDPHWHU 8UO�:6'/

JHW/DSRUDQ.'3$
7DQJJDO��\\\\�
PP�GG�

KWWS���ORFDOKRVW�ILN�SXVNHVPDV$�ZV�SXV
NHVPDVBVHUYLFH�SKS"ZVGO

JHW/DSRUDQ:�3$
7DQJJDO��\\\\�
PP�GG�

JHW/DSRUDQ/%�3$
7DKXQ%XODQ�
�\\\\�PP�

JHW3HQGHULWD:�
.RGHLFG�GDQ�WJO�
�\\\\�PP�GG�

JHW3HQGHULWD:�
.RGHLFG�GDQ�WJO�
�\\\\�PP�GG�

JHW3HQGHULWD/%�
.RGHLFG��EXODQ��
WDKXQ

F� 6LVWHP�,QIRUPDVL�5XPDK�6DNLW

,QWHJUDVL� DQWDUD� VLVWHP� LQIRUPDVL�5XPDK� VDNLW� GHQJDQ�6LVWHP� LQIRUPDVL�'LQNHV��

EHULNXW�DGDODK�DUVLWHNWXU�LQWHJUDVL�GDUL�NHGXD�VLVWHP�GLDWDV�

:HE�6HUYHU
6LVWHP�5XPDK�VDNLW

'DWDEDVH�
3RVWJUH

GEBUXPDKVDNLW

:HE�6HUYHU�
6LVWHP�'LQNHV

:HE�6HUYLFH�/DSRUDQ�
5XPDK�6DNLW

'DWDEDVH�
0\VTO

GEBGLQNHV

,17(51(7

;0/�62$3�5HTXHVW�

;0/�62$3�5HVSRQVH�

:HE�6HUYLFH�6HUYHU :HE�6HUYLFH�&OLHQW

6LVWHP�5XPDK�6DNLW
6LVWHP�'LQNHV

WDEHOBVXUYLOHQFH

WDEHOBSDVLHQ

ODSRUDQBSHQ\DNLW

ODSRUDQBSHQGHULWD

*DPEDU ���$UVLWHNWXU�LQWHJUDVL�VLVWHP�5XPDK�VDNLW�GHQJDQ�VLVWHP�'LQNHV



��

%HULNXW� DGDODK� VHUYLFH� \DQJ� GLEHULNDQ� 6LVWHP� 5XPDK� 6DNLW� NHSDGD� 'LQDV�

.HVHKDWDQ�

7DEHO����3HUDQFDQJDQ�ZHE�VHUYLFH VLVWHP�5XPDK�VDNLW

0HWKRG�:HE�6HUYLFH 3DUDPHWHU 8UO�:6'/

JHW/DSRUDQ:�56
7DQJJDO��\\\\�
PP�GG�

KWWS���ORFDOKRVW�ILN�UV�ZV�ODSRUDQBUV�SK
S"ZVGO

JHW/DSRUDQ:�56
7DQJJDO��\\\\�
PP�GG�

JHW/DSRUDQ/%�56
7DKXQ%XODQ�
�\\\\�PP�

/DSRUDQ3HQGHULWD3HQ\D
NLW:�

.RGHLFGSHQ\DNL
W��7DQJJDO�
�\\\\�PP�GG�

/DSRUDQ3HQGHULWD3HQ\D
NLW:�

.RGHLFGSHQ\DNL
W��7DQJJDO�
�\\\\�PP�GG�

/DSRUDQ3HQGHULWD3HQ\D
NLW/%�

.RGHLFGSHQ\DNL
W��WDKXQ��EXODQ

G� 6LVWHP�,QIRUPDVL�'LQDV�.HVHKDWDQ

6LVWHP� LQIRUPDVL�'LQDV�.HVHKDWDQ� DNDQ�PHPEHULNDQ� VHUYLFH� NH� 3XVNHVPDV� GDQ�

5XPDK� 6DNLW�� %HULNXW� LQL� DGDODK� DUVLWHNWXU� LQWHJUDVL� DQWDUD� VLVWHP� 'LQDV� .HVHKDWDQ�

GHQJDQ�VLVWHP�3XVNHVPDV�

:HE�6HUYHU
6LVWHP�'LQNHV

'DWDEDVH�
0\VTO

GEBGLQNHV

:HE�6HUYHU�
6LVWHP�3XVNHVPDV

:HE�VHUYLFH
6HUYLFH'LQDV.HVHKDWDQ

'DWDEDVH�
0\VTO

SXVNHVPDVBD

,17(51(7

;0/�62$3�5HTXHVW�

;0/�62$3�5HVSRQVH�

:HE�6HUYLFH�6HUYHU :HE�6HUYLFH�&OLHQW

6LVWHP�'LQNHV 6LVWHP�3XVNHVPDV

,FGBSHQ\DNLW

WBSHQ\DNLW

*DPEDU������$UVLWHNWXU�,QWHJUDVL�6LVWHP�'LQDV�.HVHKDWDQ�GHQJDQ�6LVWHP�3XVNHVPDV

%HULNXW� LQL� DGDODK� DUVLWHNWXU� LQWHJUDVL� DQWDUD� VLVWHP� 'LQDV� .HVHKDWDQ� GHQJDQ�

VLVWHP�3XVNHVPDV�



��

:HE�6HUYHU
6LVWHP�'LQNHV

'DWDEDVH�
0\VTO

GEBGLQNHV

:HE�6HUYHU�
6LVWHP�5XPDK�VDNLW

:HE�VHUYLFH
6HUYLFH'LQDV.HVHKDWDQ

'DWDEDVH�
3RVWJUH

GEBUXPDKVDNLW

,17(51(7

;0/�62$3�5HTXHVW�

;0/�62$3�5HVSRQVH�

:HE�6HUYLFH�6HUYHU :HE�6HUYLFH�&OLHQW

6LVWHP�'LQNHV 6LVWHP�5XPDK�6DNLW

,FGBSHQ\DNLW

WDEHOBLFGBSHQ\DNLW

*DPEDU�������$UVLWHNWXU�,QWHJUDVL�6LVWHP�'LQDV�.HVHKDWDQ�GHQJDQ�6LVWHP�5XPDK�VDNLW

%HULNXW� DGDODK� VHUYLFH� \DQJ� GLEHULNDQ� 6LVWHP� 5XPDK� 6DNLW� NHSDGD� 'LQDV�

.HVHKDWDQ�

7DEHO����3HUDQFDQJDQ�ZHE�VHUYLFH VLVWHP�'LQDV�.HVHKDWDQ

0HWKRG�:HE�6HUYLFH 3DUDPHWHU 8UO�:6'/

JHW'DWD,&' �
KWWS���ORFDOKRVW�ILN�GLQNHV�ZV�GLQNHVBVH
UYLFH�SKS"ZVGO

���� +DVLO�5DQFDQJDQ� :HE�6HUYLFHV�

'DODP� SHQHOLWLDQ� LQL� NDPL� EXDW� VXDWX� SURWRW\SH� GDWD� FHQWHU� �GDWDZDUHKRXVH� HSLGHPLRORJL��

\DQJ�PHQGDSDWNDQ�VXPEHU�GDWD�HSLGHPLRORJL�GDUL�SXVNHVPDV�GDQ�UXPDK�VDNLW��GHQJDQ�GEPV�

P\VTO�\DQJ���'DWD�FHQWHU�WHUVHEXW��DNDQ�PHQGDSDWNDQ�VXPEHU�GDWD�HSLGHPLRORJL�GDUL��'DODP�

SURVHV�SHPEXDWDQ�;0/�:HE�6HUYLFHV�WHUGDSDW�EHEHUDSD�VHUYLFHV�DWDDX�IXQJVL�IXQJVL� �\DQJ�

GLEXDW�XQWXN�PHQJDDNVHV�GDWDEDVH���6HUYLFHV�VHUYLFHV�WHUVHEXW��\DQJ�QDQWLQ\D�GL�SDQJJLO�GDQ�

GLJXQDNDQ� XQWXN�PHPEDQJXQ� VLVWHP� LQWHJUDVL� ODSRUDQ� HSLGHPLRORJL� SXVNHVPDV� GDQ� UXPDK�

VDNLW� PHQXMX� GDWD� FHQWHU� HSLGHPLRORJL� GLQDV� NHVHKDWDQ� VHEDJDL� EDVLV� GDWD� WHUSDGX� VLVWHP�

VXUYHODQV� WHUSDGX� �667�� 3URVHV� LQWHJUDVL� SHUWDPD� DGDODK�PHQJLQWHJUDVLNDQ� ODSRUDQ�ZDEDK�

/%�� �IRUPDW� HSLGHPLRORJL�KDULDQ�SXVNHVPDV�� � GDUL�SXVNHVPDV�NH�GDWD� FHQWHU� HSLGHPLRORJL�

GLQDV�NHVHKDWDQ��3HQJLULPDQ�/%���VHODPD�LQL�GLODNXNDQ�VHFDUD�PDQXDO��VHKLQJJD�EDJLDQ�GDWD�

FHQWHU�EHNHUMD�HNVWUD�XQWXN�PHPDVXNDQ�GDWD�XQWXN�VHODQMXWQ\D�PHODNXNDQ�SHQJRODKDQ�GDWD�

HSLGHPLRORJL��3URVHV�SHQJLULPDQ�GDWD�GLQL�GLODNXNDQ�VHFDUD�KDULDQ��'HQJDQ�PHEXDW�VHUYLYH�

\DQJ� GDSDW� PHQJLQWDJUDVLNDQ� GDWD� HSLGHPLRORJL� VHFDUD� RWRPDWLV� NH� GDWD� FHQWHU� GLQDV�

NHVHKDWDQ� DNDQ� PHPLOLNL� GDPSDN� HILVLHQVL� GDODP� SHQJRODKDQ� GDQ� PHQJDQDOLVLV� GDWD�

HSLGHPLRORJL�VHUWD�WHULQWHJUDVL�GHQJDQ�XQLW�VXUYHLODVQ�\DQJ�ODLQ��'HVDLQ�ZHE�VHUYLFHV�\DQJ�GL�

HPEHGHG� SDGD� VLVL� ZHE� SXVNHVPDV� GHQJDQIXQJVL� XWDPD� VHQG� GDWD� WUDQVDNVL /%�� NH� GDWD�

FHQWHU�GLQDV�NHVHKDWDQ��DGDODK�VHSHUL�JDPEDU�GLEDZDK�LQL��



��

*DPEDU������'RNXPHQ�:6'/�6HUYLFHV�0HQJDPELO�'DWD�/%��3XVNHVPDV�8QWXN�'L�.LULP�.H�'LQNHV

'HVDLQ� ZHE� VHUYLFHV� SHQJLULPDQ� GDWD� ODSRUDQ� HSLGHPLRORJL� KDULDQ� GDUL� UXPDK� VDNLW� NH�

GDWD�FHQWHU�HSLGHPLRORJL�GLQDV�NHVKDWDQ�SDGD�SULQVLSQ\D�DGDODK�VDPD�GHQJDQ�\VQJ�GLGHVLDQ�

SDGD�VLVL�ZHE�SXVNHVPDV��3HUEHGDDQQ\D�DGDODK�SDGD�IRUPDW�SHODSRUDQ��IRUPDW�\DQJ�GLSDNDL�

GLEHUL�QDPD�:��KDULDQ��'HVDLQ�ZHE�VHUYLYHV�WHUVHEXW�DGDODK�VHSHUWL�JDPEDU�GLEDZDK�LQL���

*DPEDU���� 'RNXPHQ�:6'/�6HUYLFHV�0HQJDPELO�'DWD�:��5XPDK�6DNLW�8QWXN�
'LNLULP�.H�'LQNHV

�VHUYHU�!FRQILJXUH:6'/��:HE�6HUYLFH�/DSRUDQ�3XVNHVPDV���XUQ�'DWD/DSRUDQ3XVNHVPDV���
������������������������� UHJLVWHU�62$3 JHW/DSRUDQ/%�3$������������������������������
�VHUYHU�!UHJLVWHU�
JHW/DSRUDQ/%�3$
� ���PHWKRG�QDPH

DUUD\�
7DKXQ%XODQ
 !
[VG�VWULQJ
�� ���LQSXW�SDUDPHWHUV
DUUD\�
RXWSXW
� !�
[VG�$UUD\
�� ���RXWSXW�SDUDPHWHUV

XUQ�/DSRUDQ/%�3XVNHVPDV
� ���QDPHVSDFH

XUQ�/DSRUDQ/%�3XVNHVPDV�JHW/DSRUDQ/%�3$
� ���VRDSDFWLRQ

USF
� ���VW\OH

HQFRGHG
� ���XVH

6HUYLFH�/DSRUDQ�/%��GDUL�3XVNHVPDV
 ���GRFXPHQWDWLRQ

��
IXQFWLRQ�JHW/DSRUDQ/%�3$��7DKXQ%XODQ�^
WU\�^
LQFOXGHBRQFH�
FRQQ�SKS
�
�SUHSDUHVWW �NRQHNVL�!SUHSDUH��6(/(&7�WBVWDWBSHQ\DNLW�NRGHBSHQ\DNLW�QDPDBSHQ\DNLW�&2817�
��$6�MPOBSHQ\DNLW�

)520�WBVWDWBSHQ\DNLW��-2,1�WBSHQ\DNLW��:+(5(�WBSHQ\DNLW�NRGHBSHQ\DNLW WBVWDWBSHQ\DNLW�NRGHBSHQ\DNLW�
$1'�WJOBNHMDGLDQ�/,.(�
��7DKXQ%XODQ�
��*5283�%<�NRGHBSHQ\DNLW���25'(5�%<�MPOBSHQ\DNLW�'(6&���

�SUHSDUHVWW�!H[HFXWH���
�UHV �SUHSDUHVWW�!IHWFK$OO���
IRUHDFK���UHV�DV��GDWD��^
�/DS>@ DUUD\�
NRGHSHQ\DNLW
 !�GDWD>
NRGHBSHQ\DNLW
@�


QDPDSHQ\DNLW
 !�GDWD>
QDPDBSHQ\DNLW
@�

MPOSHQ\DNLW
 !�GDWD>
MPOBSHQ\DNLW
@
��

�NRQHNVL QXOO�
UHWXUQ��/DS�
FDWFK��3'2([FHSWLRQ��H��^
HFKR��H�!JHW0HVVDJH���

`
������������������������������������ JHW3HQGHULWD/%��������������������������������
�VHUYHU�!UHJLVWHU�
JHW3HQGHULWD/%�
������������������ ���PHWKRG�QDPH
DUUD\�
NRGHLFG
 !
[VG�VWULQJ
�
EXODQ
 !
[VG�LQW
�
WDKXQ
 !
[VG�LQW
������� ���LQSXW�SDUDPHWHUV
DUUD\�
RXWSXW
� !�
[VG�$UUD\
����������� ���RXWSXW�SDUDPHWHUV

XUQ�'DWD3HQGHULWD3HQ\DNLW/%�
�������������� ���QDPHVSDFH

XUQ�'DWD3HQGHULWD3HQ\DNLW/%��JHW3HQGHULWD/%�
������ ���VRDSDFWLRQ

USF
������������������������������VW\OH

HQFRGHG
����������������� ���XVH

6HUYLFH�3HQGHULWD�3HQ\DNLW�KDVLO�GLDJQRVD��SDUDPHWHU�LQSXW�NRGH�LFG��EXODQ��LQW���WDKXQ��LQW��
����������������������GRFXPHQWDWLRQ

��
IXQFWLRQ�JHW3HQGHULWD/%���NRGHLFG��EXODQ��WDKXQ�^

�VHUYHU�!FRQILJXUH:6'/��:HE�6HUYLFH�/DSRUDQ�5XPDK�6DNLW���XUQ�'DWD/DSRUDQ5XPDK6DNLW���
��UHJLVWHU�62$3 JHW/DSRUDQ.'3$
�VHUYHU�!UHJLVWHU�
JHW/DSRUDQ:�56
� ���PHWKRG�QDPH

DUUD\�
WDQJJDO
 !
[VG�VWULQJ
�� ���LQSXW�SDUDPHWHUV
DUUD\�
RXWSXW
� !�
[VG�$UUD\
�� ���RXWSXW�SDUDPHWHUV

XUQ�/DSRUDQ:�5XPDK6DNLW
� ���QDPHVSDFH

XUQ�/DSRUDQ:�5XPDK6DNLW�JHW/DSRUDQ:�56
� ���VRDSDFWLRQ

USF
� ���VW\OH

HQFRGHG
� ���XVH

6HUYLFH�/DSRUDQ�:��GDUL�5XPDK�6DNLW
 ���GRFXPHQWDWLRQ

��
IXQFWLRQ�JHW/DSRUDQ:�56��WDQJJDO�^
WU\�^
LQFOXGHBRQFH�
FRQQ�SKS
�
�SUHSDUHVWW �NRQHNVL�!SUHSDUH��6(/(&7�WDEHOBVXUYLOHQFH�NRGHLFGSHQ\DNLW��WDEHOBLFGBSHQ\DNLW�QDPDLFGSHQ\DNLW��&2817�
��$6�
MPOBSHQ\DNLW

)520�WDEHOBVXUYLOHQFH
-2,1�WDEHOBLFGBSHQ\DNLW
21�WDEHOBLFGBSHQ\DNLW�NRGHLFGSHQ\DNLW WDEHOBVXUYLOHQFH�NRGHLFGSHQ\DNLW�
:+(5(�WDQJJDONHMDGLDQ� �
�WDQJJDO




��

6HGDQJDNDQ�VHUYLFHV�SHQHULPDDQ�GDWD�/%��GDQ�:��SDGD�VLVL�ZHEVHUYLFH�GL�GLQDV�NHVHKDWD�

DWDV�UHVSRQ�SHQJLULPDQ�GDWD�DWDV�SHUPLQWDDQ�VHUYLYHV�WHUVHEXW�DGDODK�VHEDJDL�EHULNXW��

*DPEDU�����'RNXPHQ�:6'/�6HUYLYHV��3HQHULPDDQ�'DWD�'DUL�5HVSRQ�:HE�6HUYLFHV�
3XVNHVPDV�'DQ�56

FODVV�/LKDWVRDS�H[WHQGV�&,B&RQWUROOHU^
SXEOLF�IXQFWLRQ�BBFRQVWUXFW��^

SDUHQW��BBFRQVWUXFW���������������
�WKLV�!ORDG�!OLEUDU\��QX6RDSBOLE���
�WKLV�!ORDG�!PRGHO��WDQJJDOBPRGHO���

�WKLV�!ORDG�!PRGHO�
YDOLGDWLRQBPRGHO
��
`
��PHWKRG�XQWXN�PHOLKDW�[PO�VRDS�VHUYLFH�Z��GDUL�3XVNHVPDV
SXEOLF�IXQFWLRQ�6RDS:�3XVNHVPDV��WDQJJDO�^
���VHUYLFH�GDWD�SHQGXGXN�VHUYLFH�ODSRUDQ�Z��GDUL�SXVNHVPDV

�WKLV�!QXVRDSBFOLHQW� �QHZ�QXVRDSBFOLHQW��KWWS���ORFDOKRVW�WDXQDQ�SXVNHVPDV$�ZV�SXVNHVPDVBVHUYLFH�SKS"ZVGO���
LI��WKLV�!QXVRDSBFOLHQW�!IDXOW�
^

�WH[W� �
(UURU��
��WKLV�!QXVRDSBFOLHQW�!IDXOW�
`
HOVH
^
LI���WKLV�!QXVRDSBFOLHQW�!JHW(UURU���
^

�WH[W� �
(UURU��
��WKLV�!QXVRDSBFOLHQW�!JHW(UURU���
`
HOVH
^

�URZ>
GDWD
@� ��WKLV�!QXVRDSBFOLHQW�!FDOO�
JHW/DSRUDQ.'3$
�DUUD\�
WDQJJDO
 !�WDQJJDO���
�URZ>
UHTXHVW
@ �WKLV�!QXVRDSBFOLHQW�!UHTXHVW�
�URZ>
UHVSRQ
@ �WKLV�!QXVRDSBFOLHQW�!UHVSRQVH�

`
`

�URZ>
WDQJJDO
@ �WKLV�!WDQJJDOBPRGHO�!NRQYHUVL7DQJJDO��WDQJJDO��
�URZ>
WJO
@ �WDQJJDO�

�WKLV�!ORDG�!YLHZ�
PHQXBYLHZ
��
�WKLV�!ORDG�!YLHZ�
OLKDWVRDS�VRDSBZ�BSXVNHVPDVBYLHZ
��URZ��
�WKLV�!ORDG�!YLHZ�
IRRWHUBYLHZ
��

`
��PHWKRG�XQWXN�PHOLKDW�[PO�VRDS�VHUYLFH�Z��GDUL�5XPDK�6DNLW
SXEOLF�IXQFWLRQ�6RDS:�5XPDK6DNLW��WDQJJDO�^
���VHUYLFH�GDWD�SHQGXGXN�VHUYLFH�ODSRUDQ�Z��GDUL�SXVNHVPDV
�WKLV�!QXVRDSBFOLHQW� �QHZ�QXVRDSBFOLHQW��KWWS���ORFDOKRVW�WDXQDQ�UV�ZV�ODSRUDQBUV�SKS"ZVGO���
LI��WKLV�!QXVRDSBFOLHQW�!IDXOW�
^

�WH[W� �
(UURU��
��WKLV�!QXVRDSBFOLHQW�!IDXOW�
`
HOVH
^
LI���WKLV�!QXVRDSBFOLHQW�!JHW(UURU���
^

�WH[W� �
(UURU��
��WKLV�!QXVRDSBFOLHQW�!JHW(UURU���
`
HOVH
^

�URZ>
GDWDZ�
@� ��WKLV�!QXVRDSBFOLHQW�!FDOO�
JHW/DSRUDQ:�56
�DUUD\�
WDQJJDO
 !�WDQJJDO���
�URZ>
UHTXHVW
@ �WKLV�!QXVRDSBFOLHQW�!UHTXHVW�
�URZ>
UHVSRQ
@ �WKLV�!QXVRDSBFOLHQW�!UHVSRQVH�
����WKLV�!ORDG�!YLHZ�
DULWPDWLNDBFOLHQWBYLHZ
��URZ��

`
`

�URZ>
WDQJJDO
@ �WKLV�!WDQJJDOBPRGHO�!NRQYHUVL7DQJJDO��WDQJJDO��
�URZ>
WJO
@ �WDQJJDO�
�WKLV�!ORDG�!YLHZ�
PHQXBYLHZ
��
�WKLV�!ORDG�!YLHZ�
OLKDWVRDS�VRDSBZ�BUXPDKVDNLWBYLHZ
��URZ��
�WKLV�!ORDG�!YLHZ�
IRRWHUBYLHZ
��

`



��

�����+DVLO�3HUDQFDQJDQ ,QWHUIDFH� ,QWHJUDVL�8QLW�6XUYLODQV�'HQJDQ�'DWD�&HQWHU

3URWRW\SH� LQWHJUDVL�GDWD� FHQWHU� \DQJ�GL�NHPEDQJNDQ�SDGD�GLQDV�NHVHKDWDQ�PHUXSDNDQ�

LQWHJUDVL� GXD� XQLW� VXUYHLODQV� \DLWX� SXVNHVPDV� GDQ� UXPDK� VDNLW�� 'HQJDQ� PHQGHVDLQ� ;0/�

:HE� 6HUYLFHV� GDWD� GDUL� GXD� XQLW� VXUYHLODQV� GDSDW� GDSDW� GLVDWXNDQ� PHQMDGL� VLVWHP� \DQJ�

WHULQWDJUDVL� ZDODXSXQ� EHUVXPEHU� GDUL� DSOLNDVL� GDQ� GEPV� \DQJ� EHUEHGD� �PXOWL� SODWIRUP����

*DPEDU� GLEDZDK� LQL� PHQXQMXNDQ� LQIRUPDVL� MXPODK� GDWD� ODSRUDQ� HSLGHPLRORJL� \DQJ�

EHUVXPEHU�GDUL�SXVNHVPDV�GDQ�UXPDK�VDNLW�

*DPEDU ��� 'HVDLQ�+DODPDQ�,QIRUPDVL�'DWD�&HQWHU�(SLGHPLRORJL�'LQNHV

8QWXN� PHPRQLWRULQJ� SHQJLULPDQ� GDWD� HSLGHPLRORJL� GDUL� XQLW� VXUYHLODQ� GDSDW� GLODNXNDQ�

VLQNURQLVDVL� GDWD� NLULPDQ� GDUL� PDVLQJ�PDVLQJ� XQLW� VXUYHLODQ� VHWLDS� KDUL� DWDX� SHU� WDQJJDO���

'HQJDQ�VLVWHP�PRQLWRULQJ�KDULDQ�LQL�DNDQ�GDSDW�PHPDVWLNDQ�XQLW�VXUYHLODQV�PDQD�VDMD�\DQJ�

WLGDN�PHODNXNDQ�SHQJLULPDQ�GDWD�HSLGHPLRORJL�VHKLQJJD�ELVD�GLODNXNDQ�WLQGDNDQ�WHUWHQWX��KDO�

LQL� VDQJDW� SHQWLQJ� XQWXN� PHODNXNDQ� PRQLWRULQJ� ZDEDK� WHUXWDPD� XQWXN� ZDEDK� SHQ\DNLW�

PHQXODU�



��

*DPEDU�����+DODPDQ�0RQLWRULQJ�3HODSRUDQ�'DWD�(SLGHPLRORJL


