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3HWD� PHUXSDNDQ� VXDWX� KDO� \DQJ� WLGDN� ELVD� GLWLQJJDONDQ� GDODP� SHODNVDQDDQ�
SHPEDQJXQDQ� 3HWD� PHPLOLNL� SHUDQDQ� SHQWLQJ� GDODP� SHQ\HGLDDQ� GDWD� JHRVSDVLDO�
'DODP�UDQJND�PHQXQMDQJ�SURJUDP�SHPHULQWDK�EHUXSD�SHPEDQJXQDQ�QDVLRQDO�EHUEDVLV�
GHVD�GDQ�GDHUDK�SLQJJLUDQ��PDND� GDODP�7XJDV�$NKLU�LQL�GLDGDNDQ�SHPHWDDQ�WRSRJUDIL
VNDOD�������GL�'XVXQ�3XUZRVDVRQR��'HVD�%HOXN��.HFDPDWDQ�%D\DW��.DEXSDWHQ�.ODWHQ��
3URYLQVL�-DZD�7HQJDK�

3HWD� WRSRJUDIL LQL� GLEXDW� GHQJDQ� PHQJJXQDNDQ� PHWRGH� WHUHVWULV�� $ODW� \DQJ�
GLJXQDNDQ� EHUXSD� 7RWDO� 6WDWLRQ GDQ�:DWHUSDVV�� 3HNHUMDDQ� SHPHWDDQ� WRSRJUDIL� LQL�
PHOLSXWL SHQJXNXUDQ D]LPXW�LNDWDQ��SHQJXNXUDQ NHUDQJND�NRQWURO�KRUL]RQWDO �..+�
GHQJDQ�PHWRGH�SROLJRQ�WHUWXWXS��SHQJXNXUDQ�NHUDQJND�NRQWURO�YHUWLNDO �..9� GHQJDQ�
PHWRGH�:DWHUSDVV��SHQJXNXUDQ�GHWLO��SHQJJDPEDUDQ�SHWD�VHFDUD�PDQXVNULS��XML�SHWD��
GDQ�SHQJJDPEDUDQ�SHWD�VHFDUD�GLJLWDO�

%HUGDVDUNDQ� SHQJXNXUDQ� \DQJ� VXGDK� GLODNVDQDNDQ�� ..+� GDODP� SHPHWDDQ�
WRSRJUDIL� LQL�PHPHQXKL� VSHVLILNDVL� WHNQLV� SHNHUMDDQ �725� GHQJDQ� QLODL� NHVDODKDQ�
SHQXWXS� VXGXW� �IV�� VHEHVDU� �Û�¶�����´� GDQ� QLODL� NHVDODKDQ� SHQXWXS� OLQLHU� SROLJRQ�
VHEHVDU� ��ͳͳͲͳͶͶǡͶ͵͹Ǥ ..9� GDODP� SHPHWDDQ� WRSRJUDIL� LQL� MXJD� PHPHQXKL� 725�
GHQJDQ� QLODL� NHVDODKDQ� SHQXWXS� EHGD� WLQJJL� VHEHVDU� �������� P�� +DVLO� XML� SHWD�
PDQXVNULS� GDODP� SHPHWDDQ� WRSRJUDIL� LQL�PHPHQXKL� 725�XQWXN� XML� SODQLPHWULVQ\D�
\DLWX�PHPLOLNL� QLODL� NHEHQDUDQ� VHEHVDU� ����� VHGDQJNDQ� XQWXN� XML� NHWLQJJLDQ� WLGDN�
PHPHQXKL� 725� NDUHQD� NXUDQJ� GDUL� VDPD� GHQJDQ� ���� \DLWX� KDQ\D�PHPLOLNL� QLODL�
NHEHQDUDQ� VHEHVDU� ����� 'DUL� KDVLO� XML� SHWD�� PDND� GDSDW� GLVLPSXONDQ� EDKZD SHWD�
WRSRJUDIL� LQL� OD\DN� GLJXQDNDQ� GDODP� SHUHQFDQDDQ� SHPEDQJXQDQ� \DQJ� WLGDN�
PHPHUOXNDQ�GDWD�NHWLQJJLDQ�GHQJDQ�NHWHOLWLDQ�WLQJJL�

.DWD�.XQFL� SHPHWDDQ�WRSRJUDIL��SHWD�WRSRJUDIL��SHQJXNXUDQ�WHUHVWULV��SODQLPHWULV�������
NHWLQJJLDQ�
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0DSV� FDQ QRW� EH� DEDQGRQHG� LQ� WKH� GHYHORSPHQW SODQQLQJ�� 0DSV� KDYH� DQ�
LPSRUWDQW�UROH�LQ�SURYLGLQJ�JHRVSDWLDO�GDWD��,Q�RUGHU�WR�VXSSRUW�JRYHUQPHQW�SURJUDPV�
LQ�WKH�IRUP�RI�YLOODJH�EDVHG�DQG�VXEXUEDQ�EDVHG�QDWLRQDO�GHYHORSPHQW��VR�LQ�WKLV�)LQDO�
3URMHFW�ZDV�EH�KHOG�WRSRJUDSKLF�PDSSLQJ�ZLWK�D��������VFDOH�LQ�3XUZRVDVRQR�+DPOHW��
%HOXN�9LOODJH��%D\DW�'LVWULFW��.ODWHQ�5HJHQF\��&HQWUDO�-DYD�3URYLQFH�

7KLV�WRSRJUDSKLF�PDS�LV�FUHDWHG�XVLQJ�WKH�WHUUHVWULDO�PHWKRG��7KH�WRROV�XVHG�LQ�
WKLV�WRSRJUDSKLF�PDSSLQJ�LV�7RWDO�6WDWLRQ�DQG�:DWHUSDVV��7KLV WRSRJUDSKLF�PDSSLQJ�
ZRUN�LQFOXGHV�PHDVXUHPHQW�RI�ERQG�D]LPXWK��PHDVXUHPHQW�RI�WKH�KRUL]RQWDO�FRQWURO�
VXUYH\ �..+�� ZLWK� FORVHG WUDYHUVH� PHWKRGV�� PHDVXUHPHQW� RI� WKH� YHUWLFDO FRQWURO�
VXUYH\� �..9�� ZLWK� WKH� :DWHUSDVV� PHWKRG�� GHWDLOV� PHDVXUHPHQW�� GHSLFWLRQ� RI�
PDQXVFULSW�PDS��PDS�WHVWLQJ��DQG�GHSLFWLRQ�RI�GLJLWDO�PDS�

%DVHG�RQ�PHDVXUHPHQWV�WKDW�KDYH�EHHQ�FRPSOHWHG��WKH�..+�LQ�WKLV�WRSRJUDSKLF�
PDSSLQJ� KDV� PHW WKH� 7HUP� 2I� 5HIHUHQFH� �725�� ZLWK� DQJOH� FORVXUH� HUURU �෇V�� RI
�Û�¶������ DQG�OLQHDU�FORVXUH�HUURU��IO��RI ���������������7KH�..9�LQ�WKLV�WRSRJUDSKLF�
PDSSLQJ�DOVR�KDV�PHW�WKH�725�ZLWK�HOHYDWLRQ�GLIIHUHQFH�FORVXUH�HUURU�RI���������P�
7KH�UHVXOWV�RI�WKH�PDQXVFULSW�PDS�WHVW�LQ�WRSRJUDSKLF�PDSSLQJ�KDV�PHW�WKH�725�IRU�
WKH�SODQLPHWULF�WHVW�ZKLFK�KDV�D�WUXWK�YDOXH�RI ���� ZKLOH�IRU�WKH�HOHYDWLRQ�WHVW�KDV�
QRW�PHW�WKH�725�EHFDXVH�LW�LV�OHVV�WKDQ�HTXDO�WR������ZKLFK�RQO\�KDV�D�WUXWK�YDOXH�RI�
����� )URP� WKH� UHVXOWV� RI� WKH� PDQXVFULSFW� PDS WHVW�� LW� FDQ� EH� FRQFOXGHG� WKDW WKLV�
WRSRJUDSKLF�PDS�LV�VXLWDEOH�XVHG�WR�GHYHORSPHQW�SODQQLQJ�WKDW�GRHV�QRW�UHTXLUH�KLJK�
DFFXUDF\�LQ�HOHYDWLRQ�

.H\ ZRUGV�� WRSRJUDSKLF PDSSLQJ�� WRSRJUDSKLF� PDS�� WHUUHVWULDO PHDVXUHPHQW��
SODQLPHWULF��HOHYDWLRQ�
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