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2YHUYLHZ�RI ,�2 VWUHDPV
7R�EULQJ�LQ�LQIRUPDWLRQ��D�SURJUDP�RSHQV�D�VWUHDP RQ�DQ�
LQIRUPDWLRQ�VRXUFH��D�ILOH��PHPRU\��D�VRFNHW��DQG�UHDGV�WKH�
LQIRUPDWLRQ�VHTXHQWLDOO\��

6LPLODUO\��D�SURJUDP�FDQ�VHQG�LQIRUPDWLRQ�WR�DQ�H[WHUQDO�
GHVWLQDWLRQ�E\�RSHQLQJ�D�VWUHDP�WR�D�GHVWLQDWLRQ�DQG�ZULWLQJ�WKH
LQIRUPDWLRQ�RXW�VHTXHQWLDOO\�



2YHUYLHZ�RI ,�2 VWUHDPV���
7KH�DOJRULWKPV�IRU�VHTXHQWLDOO\�UHDGLQJ�DQG�ZULWLQJ�GDWD�DUH�
EDVLFDOO\�WKH�VDPH��
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:ULWLQJ
RSHQ�D�VWUHDP�
ZKLOH�PRUH�LQIRUPDWLRQ

ZULWH LQIRUPDWLRQ�
FORVH�WKH�VWUHDP�

5HDGLQJ
RSHQ�D�VWUHDP�
ZKLOH�PRUH�LQIRUPDWLRQ

UHDG LQIRUPDWLRQ�
FORVH�WKH�VWUHDP�

7KH�MDYD�LR SDFNDJH�FRQWDLQV�D�FROOHFWLRQ�RI�VWUHDP�FODVVHV�WKDW�
VXSSRUW�WKHVH�DOJRULWKPV�IRU�UHDGLQJ�DQG�ZULWLQJ��7R�XVH�WKHVH�
FODVVHV��D�SURJUDP�QHHGV�WR�LPSRUW�WKH�MDYD�LR SDFNDJH�



&KDUDFWHU�VWUHDPV
7KH�VWUHDP�FODVVHV�DUH�GLYLGHG�LQWR�WZR�FODVV�KLHUDUFKLHV��EDVHG
RQ�WKH�GDWD�W\SH��HLWKHU�FKDUDFWHUV�RU�E\WHV��RQ�ZKLFK�WKH\�
RSHUDWH��
5HDGHU DQG�:ULWHU DUH�WKH�DEVWUDFW�VXSHUFODVVHV�IRU�FKDUDFWHU�
VWUHDPV�LQ�MDYD�LR��5HDGHU�SURYLGHV�WKH�$3,�DQG�SDUWLDO�
LPSOHPHQWDWLRQ�IRU�UHDGHUV��VWUHDPV�WKDW�UHDG����ELW�FKDUDFWHUV��
DQG�:ULWHU�SURYLGHV�WKH�$3,�DQG�SDUWLDO�LPSOHPHQWDWLRQ�IRU�ZULWHUV�
�VWUHDPV�WKDW�ZULWH����ELW�FKDUDFWHUV�
0RVW�SURJUDPV�VKRXOG�XVH�UHDGHUV�DQG�ZULWHUV�WR�UHDG�DQG�ZULWH�
WH[WXDO�LQIRUPDWLRQ��7KH�UHDVRQ�LV�WKDW�WKH\�FDQ�KDQGOH�DQ\�
FKDUDFWHU�LQ�WKH�8QLFRGH�FKDUDFWHU�VHW��ZKHUHDV�WKH�E\WH�VWUHDPV
DUH�OLPLWHG�WR�,62�/DWLQ�����ELW�E\WHV��
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&KDUDFWHU�VWUHDPV���



%\WH�VWUHDPV
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7R�UHDG�DQG�ZULWH���ELW�E\WHV��SURJUDPV�VKRXOG�XVH�WKH�E\WH�
VWUHDPV��GHVFHQGDQWV�RI�,QSXW6WUHDP DQG�2XWSXW6WUHDP ��
,QSXW6WUHDP�DQG�2XWSXW6WUHDP�SURYLGH�WKH�$3,�DQG�SDUWLDO�
LPSOHPHQWDWLRQ�IRU�LQSXW�VWUHDPV��VWUHDPV�WKDW�UHDG���ELW�E\WHV��
DQG�RXWSXW�VWUHDPV��VWUHDPV�WKDW�ZULWH���ELW�E\WHV���7KHVH�
VWUHDPV�DUH�W\SLFDOO\�XVHG�WR�UHDG�DQG�ZULWH�ELQDU\�GDWD�VXFK�DV
LPDJHV�DQG�VRXQGV��
7ZR�RI�WKH�E\WH�VWUHDP�FODVVHV��2EMHFW,QSXW6WUHDP�DQG�
2EMHFW2XWSXW6WUHDP��DUH�XVHG�IRU�REMHFW�VHULDOL]DWLRQ��



%\WH�VWUHDPV���



7KH ,�2 VXSHUFODVVHV
5HDGHU�DQG�,QSXW6WUHDP�GHILQH�VLPLODU�$3,V�EXW�IRU�GLIIHUHQW�GDWD�
W\SHV��)RU�H[DPSOH��5HDGHU FRQWDLQV�WKHVH�PHWKRGV�IRU�UHDGLQJ�
FKDUDFWHUV�DQG�DUUD\V�RI�FKDUDFWHUV��
LQW�UHDG���
LQW�UHDG�FKDU�FEXI>@��
LQW�UHDG�FKDU�FEXI>@��LQW�RIIVHW��LQW�OHQJWK��
,QSXW6WUHDP GHILQHV�WKH�VDPH�PHWKRGV�EXW�IRU�UHDGLQJ�E\WHV�DQG�
DUUD\V�RI�E\WHV��
LQW�UHDG���
LQW�UHDG�E\WH�FEXI>@��
LQW�UHDG�E\WH�FEXI>@��LQW�RIIVHW��LQW�OHQJWK��
%RWK�VWUHDPV�SURYLGH�PHWKRGV�IRU�PDUNLQJ�D�ORFDWLRQ�LQ�WKH�
VWUHDP��VNLSSLQJ�LQSXW��DQG�UHVHWWLQJ�WKH�FXUUHQW�SRVLWLRQ��



7KH ,�2 VXSHUFODVVHV ���
:ULWHU�DQG�2XWSXW6WUHDP�DUH�VLPLODUO\�SDUDOOHO��:ULWHU GHILQHV�
WKHVH�PHWKRGV�IRU�ZULWLQJ�FKDUDFWHUV�DQG�DUUD\V�RI�FKDUDFWHUV��
LQW�ZULWH�LQW�F��
LQW�ZULWH�FKDU�FEXI>@��
LQW�ZULWH�FKDU�FEXI>@��LQW�RIIVHW��LQW�OHQJWK��
$QG�2XWSXW6WUHDP GHILQHV�WKH�VDPH�PHWKRGV�EXW�IRU�E\WHV��
LQW�ZULWH�LQW�F��
LQW�ZULWH�E\WH�FEXI>@��
LQW�ZULWH�E\WH�FEXI>@��LQW�RIIVHW��LQW�OHQJWK��
$OO�RI�WKH�VWUHDPV�DUH�DXWRPDWLFDOO\�RSHQHG�ZKHQ�FUHDWHG��<RX�
FDQ�FORVH�DQ\�VWUHDP�H[SOLFLWO\�E\�FDOOLQJ�LWV�FORVH PHWKRG�RU�WKH�
JDUEDJH�FROOHFWRU�FDQ�LPSOLFLWO\�FORVH�LW��ZKLFK�RFFXUV�ZKHQ�WKH
REMHFW�LV�QR�ORQJHU�UHIHUHQFHG��



,�2 VWUHDPV ² PHPRU\�
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&KDU$UUD\5HDGHU� &KDU$UUD\:ULWHU
%\WH$UUD\,QSXW6WUHDP� %\WH$UUD\2XWSXW6WUHDP
8VH�WKHVH�VWUHDPV�WR�UHDG�IURP�DQG�ZULWH�WR�PHPRU\��<RX�FUHDWH�
WKHVH�VWUHDPV�RQ�DQ�H[LVWLQJ�DUUD\�DQG�WKHQ�XVH�WKH�UHDG�DQG�
ZULWH�PHWKRGV�WR�UHDG�IURP�RU�ZULWH�WR�WKH�DUUD\�
6WULQJ5HDGHU� 6WULQJ:ULWHU
6WULQJ%XIIHU,QSXW6WUHDP
8VH�6WULQJ5HDGHU�WR�UHDG�FKDUDFWHUV�IURP�D�6WULQJ�LQ�PHPRU\��
8VH�6WULQJ:ULWHU�WR�ZULWH�WR�D�6WULQJ��6WULQJ:ULWHU�FROOHFWV�WKH
FKDUDFWHUV�ZULWWHQ�WR�LW�LQ�D�6WULQJ%XIIHU��ZKLFK�FDQ�WKHQ�EH�
FRQYHUWHG�WR�D�6WULQJ�
6WULQJ%XIIHU,QSXW6WUHDP�LV�VLPLODU�WR�6WULQJ5HDGHU��H[FHSW�WKDW�LW�
UHDGV�E\WHV�IURP�D�6WULQJ%XIIHU�



,�2 VWUHDPV � SLSH�DQG�ILOH
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3LSHG5HDGHU 3LSHG:ULWHU
3LSHG,QSXW6WUHDP 3LSHG2XWSXW6WUHDP
,PSOHPHQW�WKH�LQSXW�DQG�RXWSXW�FRPSRQHQWV�RI�D�SLSH��3LSHV�DUH�
XVHG�WR�FKDQQHO�WKH�RXWSXW�IURP�RQH�WKUHDG�LQWR�WKH�LQSXW�RI�
DQRWKHU��
)LOH5HDGHU )LOH:ULWHU
)LOH,QSXW6WUHDP )LOH2XWSXW6WUHDP
&ROOHFWLYHO\�FDOOHG�ILOH�VWUHDPV��WKHVH�VWUHDPV�DUH�XVHG�WR�UHDG
IURP�RU�ZULWH�WR�D�ILOH�RQ�WKH�QDWLYH�ILOH�V\VWHP��



,�2 VWUHDPV � FRQFDWHQDWLRQ�DQG�
VHULDOL]DWLRQ
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6HTXHQFH,QSXW6WUHDP
&RQFDWHQDWHV�PXOWLSOH�LQSXW�VWUHDPV�LQWR�RQH�LQSXW�VWUHDP��

2EMHFW,QSXW6WUHDP2EMHFW2XWSXW6WUHDP
8VHG�WR�VHULDOL]H�REMHFWV�



,�2 VWUHDPV � FRXQWLQJ�DQG�
SHHNLQJ�DKHDG
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/LQH1XPEHU5HDGHU /LQH1XPEHU,QSXW6WUHDP
.HHSV�WUDFN�RI�OLQH�QXPEHUV�ZKLOH�UHDGLQJ�

3XVKEDFN5HDGHU 3XVKEDFN,QSXW6WUHDP
7KHVH�LQSXW�VWUHDPV�HDFK�KDYH�D�SXVKEDFN�EXIIHU��:KHQ�UHDGLQJ�
GDWD�IURP�D�VWUHDP��LW�LV�VRPHWLPHV�XVHIXO�WR�SHHN�DW�WKH�QH[W�IHZ�
E\WHV�RU�FKDUDFWHUV�LQ�WKH�VWUHDP�WR�GHFLGH�ZKDW�WR�GR�QH[W�



,�2 VWUHDPV � SULQWLQJ�DQG�
EXIIHULQJ

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

3ULQW:ULWHU 3ULQW6WUHDP
&RQWDLQ�FRQYHQLHQW�SULQWLQJ�PHWKRGV��7KHVH�DUH�WKH�HDVLHVW�
VWUHDPV�WR�ZULWH�WR��VR�\RX�ZLOO�RIWHQ�VHH�RWKHU�ZULWDEOH�VWUHDPV�
ZUDSSHG�LQ�RQH�RI�WKHVH�
%XIIHUHG5HDGHU %XIIHUHG:ULWHU
%XIIHUHG,QSXW6WUHDP %XIIHUHG2XWSXW6WUHDP
%XIIHU�GDWD�ZKLOH�UHDGLQJ�RU�ZULWLQJ��WKHUHE\�UHGXFLQJ�WKH�QXPEHU�
RI�DFFHVVHV�UHTXLUHG�RQ�WKH�RULJLQDO�GDWD�VRXUFH��%XIIHUHG�
VWUHDPV�DUH�W\SLFDOO\�PRUH�HIILFLHQW�WKDQ�VLPLODU�QRQEXIIHUHG�
VWUHDPV�DQG�DUH�RIWHQ�XVHG�ZLWK�RWKHU�VWUHDPV�



,�2 VWUHDPV � ILOWHULQJ
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)LOWHU5HDGHU )LOWHU:ULWHU
)LOWHU,QSXW6WUHDP )LOWHU2XWSXW6WUHDP
7KHVH�DEVWUDFW�FODVVHV�GHILQH�WKH�LQWHUIDFH�IRU�ILOWHU�VWUHDPV��
ZKLFK�ILOWHU�GDWD�DV�LW
V�EHLQJ�UHDG�RU�ZULWWHQ��



,�2 VWUHDPV � FRQYHUWLQJ�
EHWZHHQJ�E\WHV�DQG�FKDUDFWHUV
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,QSXW6WUHDP5HDGHU 2XWSXW6WUHDP:ULWHU
$�UHDGHU�DQG�ZULWHU�SDLU�WKDW�IRUPV�WKH�EULGJH�EHWZHHQ�E\WH�
VWUHDPV�DQG�FKDUDFWHU�VWUHDPV�
$Q�,QSXW6WUHDP5HDGHU�UHDGV�E\WHV�IURP�DQ�,QSXW6WUHDP�DQG�
FRQYHUWV�WKHP�WR�FKDUDFWHUV��XVLQJ�WKH�GHIDXOW�FKDUDFWHU�HQFRGLQJ�
RU�D�FKDUDFWHU�HQFRGLQJ�VSHFLILHG�E\�QDPH�
$Q�2XWSXW6WUHDP:ULWHU�FRQYHUWV�FKDUDFWHUV�WR�E\WHV��XVLQJ�WKH�
GHIDXOW�FKDUDFWHU�HQFRGLQJ�RU�D�FKDUDFWHU�HQFRGLQJ�VSHFLILHG�E\�
QDPH�DQG�WKHQ�ZULWHV�WKRVH�E\WHV�WR�DQ�2XWSXW6WUHDP�
<RX�FDQ�JHW�WKH�QDPH�RI�WKH�GHIDXOW�FKDUDFWHU�HQFRGLQJ�E\�FDOOLQJ�
6\VWHP�JHW3URSHUW\��ILOH�HQFRGLQJ���



8VLQJ�ILOH�VWUHDPV
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LPSRUW�MDYD�LR���
SXEOLF�FODVV�&RS\�^�
SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJV��WKURZV�,2([FHSWLRQ�^�

)LOH�LQSXW)LOH� �QHZ�)LOH��LQ�W[W����
)LOH�RXWSXW)LOH� �QHZ�)LOH��RXW�W[W����
)LOH5HDGHU�LQ� �QHZ�)LOH5HDGHU�LQSXW)LOH���
)LOH:ULWHU�RXW� �QHZ�)LOH:ULWHU�RXWSXW)LOH���
LQW�F��
ZKLOH���F� �LQ�UHDG����� �����RXW�ZULWH�F���
LQ�FORVH����RXW�FORVH����

`�`����FRS\LQJ�E\WHV�E\�DQDORJ\



&RQFDWHQDWLQJ�ILOHV
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LPSRUW�MDYD�LR���
SXEOLF�FODVV�&RQFDWHQDWH�^�

SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJV��WKURZV�,2([FHSWLRQ�^�
/LVW2I)LOHV�P\OLVW� �QHZ�/LVW2I)LOHV�DUJV���
6HTXHQFH,QSXW6WUHDP�V� �QHZ
6HTXHQFH,QSXW6WUHDP�P\OLVW���
LQW�F��
ZKLOH���F� �V�UHDG����� �����6\VWHP�RXW�ZULWH�F���
V�FORVH����

`�`� ��/LVW2I)LOHV�LPSOHPHQWV�(QXPHUDWLRQ�
���QH[W(OHPHQW���UHWXUQV�)LOH,QSXW6WUHDP



8VLQJ�ILOWHULQJ�VWUHDPV
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� 7KH�MDYD�LR�SDFNDJH�SURYLGHV�D�VHW�RI�DEVWUDFW�FODVVHV�WKDW�
GHILQH�DQG�SDUWLDOO\�LPSOHPHQW�ILOWHU�VWUHDPV��
� $�ILOWHU�VWUHDP�ILOWHUV�GDWD�DV�LW
V�EHLQJ�UHDG�IURP�RU�ZULWWHQ WR�WKH�
VWUHDP��
� $�ILOWHU�VWUHDP�LV�FRQVWUXFWHG�RQ�DQRWKHU�VWUHDP��WKH�XQGHUO\LQJ�
VWUHDP���
� 7KH�UHDG�PHWKRG�LQ�D�UHDGDEOH�ILOWHU�VWUHDP�UHDGV�LQSXW�IURP�WKH�
XQGHUO\LQJ�VWUHDP��ILOWHUV�LW��DQG�SDVVHV�RQ�WKH�ILOWHUHG�GDWD�WR�WKH�
FDOOHU��7KH�ZULWH�PHWKRG�LQ�D�ZULWDEOH�ILOWHU�VWUHDP�ILOWHUV�WKH GDWD�
DQG�WKHQ�ZULWHV�LW�WR�WKH�XQGHUO\LQJ�VWUHDP��7KH�ILOWHULQJ�GRQH�E\�
WKH�VWUHDPV�GHSHQGV�RQ�WKH�VWUHDP��6RPH�VWUHDPV�EXIIHU�WKH�
GDWD��VRPH�FRXQW�GDWD�DV�LW�JRHV�E\��DQG�RWKHUV�FRQYHUW�GDWD�WR�
DQRWKHU�IRUP��



'DWD,QSXW6WUHDP�DQG�
'DWD2XWSXW6WUHDP�H[DPSOH
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SXEOLF�FODVV�'DWD,2'HPR�^
SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJV��WKURZV�,2([FHSWLRQ�^
'DWD2XWSXW6WUHDP�RXW� �QHZ�'DWD2XWSXW6WUHDP�QHZ

)LOH2XWSXW6WUHDP��LQYRLFH��W[W����
GRXEOH>@�SULFHV� �^��������������������`�
LQW>@�XQLWV� �^����������`�
6WULQJ>@�GHVFV� �^��-DYD�7�VKLUW����-DYD�0XJ����-DYD�3LQ��`�



'DWD���� H[DPSOH���
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IRU��LQW�L� ����L���SULFHV�OHQJWK��L�����^
RXW�ZULWH'RXEOH�SULFHV>L@������RXW�ZULWH&KDU�
?W
��
RXW�ZULWH,QW�XQLWV>L@���������������RXW�ZULWH&KDU�
?W
��
RXW�ZULWH&KDUV�GHVFV>L@�������RXW�ZULWH&KDU�
?Q
��

`
RXW�FORVH���

��,Q�WKH�LQYRLFH��W[W�VKRXOG�EH�
������ ��� -DYD�7�VKLUW�
����� �� -DYD�0XJ�
����� �� -DYD�3LQ��



'DWD���� H[DPSOH���
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���UHDG�LW�LQ�DJDLQ
'DWD,QSXW6WUHDP�LQ� �QHZ�'DWD,QSXW6WUHDP�QHZ

)LOH,QSXW6WUHDP��LQYRLFH��W[W����

GRXEOH�SULFH�
LQW�XQLW�
6WULQJ%XIIHU�GHVF�
GRXEOH�WRWDO� �����



'DWD���� H[DPSOH���
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WU\�^
ZKLOH��WUXH��^
SULFH� �LQ�UHDG'RXEOH���
LQ�UHDG&KDU�������������WKURZV�RXW�WKH�WDE
XQLW� �LQ�UHDG,QW���
LQ�UHDG&KDU�������������WKURZV�RXW�WKH�WDE

FKDU�FKU�
GHVF� �QHZ�6WULQJ%XIIHU�����
FKDU�OLQH6HS� �

6\VWHP�JHW3URSHUW\��OLQH�VHSDUDWRU���FKDU$W����



'DWD���� H[DPSOH���
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ZKLOH���FKU� �LQ�UHDG&KDU����� �OLQH6HS�
GHVF�DSSHQG�FKU��

6\VWHP�RXW�SULQWOQ��<RX
YH�RUGHUHG����
XQLW�����XQLWV�RI����
GHVF�����DW������SULFH��

WRWDO� �WRWDO���XQLW��SULFH�
`

`�FDWFK��(2)([FHSWLRQ H��^�������`
6\VWHP�RXW�SULQWOQ��)RU�D�727$/�RI�������WRWDO��
LQ�FORVH���

``



'DWD���� H[DPSOH���
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7KH�RXWSXW�VKRXOG�EH�

<RX
YH�RUGHUHG����XQLWV�RI�-DYD�7�VKLUW�DW��������
<RX
YH�RUGHUHG���XQLWV�RI�-DYD�0XJ�DW�������
<RX
YH�RUGHUHG����XQLWV�RI�'XNH�-XJJOLQJ�'ROOV�DW��������

)RU�D�727$/�RI���������



:ULWLQJ�ILOWHULQJ�VWUHDPV
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�� &UHDWH�D�VXEFODVV�RI�)LOWHU,QSXW6WUHDP�DQG�
)LOWHU2XWSXW6WUHDP��,QSXW�DQG�RXWSXW�VWUHDPV�RIWHQ�FRPH�LQ�
SDLUV��VR�LW
V�OLNHO\�WKDW�\RX�ZLOO�QHHG�WR�FUHDWH�ERWK�LQSXW�DQG�
RXWSXW�YHUVLRQV�RI�\RXU�ILOWHU�VWUHDP��

�� 2YHUULGH�WKH�UHDG�DQG�ZULWH�PHWKRGV��LI�\RX�QHHG�WR��

�� 3URYLGH�DQ\�QHZ�PHWKRGV��

�� 0DNH�VXUH�WKDW�WKH�LQSXW�DQG�RXWSXW�VWUHDPV�ZRUN�WRJHWKHU��



2EMHFW�VHULDOL]DWLRQ
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5HDGLQJ�DQG�ZULWLQJ�REMHFWV�LV�D�SURFHVV�FDOOHG�REMHFW�
VHULDOL]DWLRQ�7KH�NH\�WR�ZULWLQJ�DQ�REMHFW�LV�WR�UHSUHVHQW�LWV�
VWDWH�LQ�D�VHULDOL]HG�IRUP�VXIILFLHQW�WR�UHFRQVWUXFW�WKH�REMHFW�DV�
LW�LV�UHDG��2EMHFW�VHULDOL]DWLRQ�LV�HVVHQWLDO�WR�EXLOGLQJ�DOO�EXW�WKH�
PRVW�WUDQVLHQW�DSSOLFDWLRQV��<RX�FDQ�XVH�REMHFW�VHULDOL]DWLRQ�LQ
WKH�IROORZLQJ�ZD\V��

� 5HPRWH�0HWKRG�,QYRFDWLRQ��50,��� FRPPXQLFDWLRQ�EHWZHHQ�
REMHFWV�YLD�VRFNHWV�

� /LJKWZHLJKW�SHUVLVWHQFH�� WKH�DUFKLYDO�RI�DQ�REMHFW�IRU�XVH�LQ�D�
ODWHU�LQYRFDWLRQ�RI�WKH�VDPH�SURJUDP��



:ULWLQJ WR DQ�
2EMHFW2XWSXW6WUHDP
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([DPSOH�
)LOH2XWSXW6WUHDP�RXW� �QHZ�)LOH2XWSXW6WUHDP��WKH7LPH����
2EMHFW2XWSXW6WUHDP�V� �QHZ�2EMHFW2XWSXW6WUHDP�RXW���
V�ZULWH2EMHFW��7RGD\���
V�ZULWH2EMHFW�QHZ�'DWH�����
V�IOXVK����



:ULWLQJ WR DQ�
2EMHFW2XWSXW6WUHDP���

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

� 2EMHFW2XWSXW6WUHDP�PXVW�EH�FRQVWUXFWHG�RQ�DQRWKHU�
VWUHDP��

� 2EMHFW2XWSXW6WUHDP�LPSOHPHQWV�WKH�'DWD2XWSXW�LQWHUIDFH�
WKDW�GHILQHV�PDQ\�PHWKRGV�IRU�ZULWLQJ�SULPLWLYH�GDWD�W\SHV��
VXFK�DV�ZULWH,QW��ZULWH)ORDW��RU�ZULWH87)��

� 7KH�ZULWH2EMHFW�PHWKRG�WKURZV�D�1RW6HULDOL]DEOH([FHSWLRQ�
LI�LW
V�JLYHQ�DQ�REMHFW�WKDW�LV�QRW�VHULDOL]DEOH�

� $Q�REMHFW�LV�VHULDOL]DEOH�RQO\�LI�LWV�FODVV�LPSOHPHQWV�
WKH�6HULDOL]DEOH�LQWHUIDFH��



5HDGLQJ�IURP�
2EMHFW,QSXW6WUHDP

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

2QFH�\RX
YH�ZULWWHQ�REMHFWV�DQG�SULPLWLYH�GDWD�W\SHV�WR�D�
VWUHDP��\RX�FDQ�UHDG�WKHP�RXW�DJDLQ�DQG�UHFRQVWUXFW�WKH�
REMHFWV�
)LOH,QSXW6WUHDP�LQ� �QHZ�)LOH,QSXW6WUHDP��WKH7LPH����
2EMHFW,QSXW6WUHDP�V� �QHZ�2EMHFW,QSXW6WUHDP�LQ���
6WULQJ�WRGD\� ��6WULQJ�V�UHDG2EMHFW����
'DWH�GDWH� ��'DWH�V�UHDG2EMHFW����



5HDGLQJ�IURP�
2EMHFW,QSXW6WUHDP���

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

� 2EMHFW,QSXW6WUHDP�PXVW�EH�FRQVWUXFWHG�RQ�DQRWKHU�VWUHDP��
� ,Q�SUHYLRXV�H[DPSOH��WKH�REMHFWV�ZHUH�DUFKLYHG�LQ�D�ILOH��VR�

WKH�FRGH�FRQVWUXFWV�DQ�2EMHFW,QSXW6WUHDP�RQ�D�
)LOH,QSXW6WUHDP��1H[W��WKH�FRGH�XVHV�2EMHFW,QSXW6WUHDP
V�
UHDG2EMHFW�PHWKRG�WR�UHDG�WKH�6WULQJ�DQG�WKH�'DWH�REMHFWV�
IURP�WKH�ILOH��

� 7KH�REMHFWV�PXVW�EH�UHDG�IURP�WKH�VWUHDP�LQ�WKH�VDPH�
RUGHU�LQ�ZKLFK�WKH\�ZHUH�ZULWWHQ��

� 7KH�UHWXUQ�YDOXH�IURP�UHDG2EMHFW�LV�DQ�REMHFW�WKDW�LV�FDVW�WR�
DQG�DVVLJQHG�WR�D�VSHFLILF�W\SH��

� 2EMHFW,QSXW6WUHDP�VWUHDP�LPSOHPHQWV�WKH�'DWD,QSXW�
LQWHUIDFH�WKDW�GHILQHV�PHWKRGV�IRU�UHDGLQJ�SULPLWLYH�GDWD�W\SHV�
�DQDORJRXV�WR�'DWD2XWSXW�,QWHUIDFH���



3URYLGLQJ�VHULDOL]DWLRQ IRU�D
FODVV

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

&RPSOHWH�GHILQLWLRQ�RI�WKH�6HULDOL]DEOH�LQWHUIDFH�
SDFNDJH�MDYD�LR�
SXEOLF�LQWHUIDFH�6HULDOL]DEOH�^��`��
0DNLQJ�LQVWDQFHV�RI�\RXU�FODVVHV�VHULDOL]DEOH�LV�
SXEOLF�FODVV�0\&ODVV�LPSOHPHQWV�6HULDOL]DEOH�^�����`�



3URYLGLQJ�VHULDOL]DWLRQ IRU�D
FODVV���

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

<RX�GRQ
W�KDYH�WR�ZULWH�DQ\�PHWKRGV��7KH�VHULDOL]DWLRQ�RI�
LQVWDQFHV�RI�WKLV�FODVV�DUH�KDQGOHG�E\�WKH�GHIDXOW:ULWH2EMHFW�
PHWKRG�RI�2EMHFW2XWSXW6WUHDP��7KLV�PHWKRG�DXWRPDWLFDOO\�
ZULWHV�RXW�HYHU\WKLQJ�UHTXLUHG�WR�UHFRQVWUXFW�DQ�LQVWDQFH�RI�WKH
FODVV��LQFOXGLQJ�WKH�IROORZLQJ��

� &ODVV�RI�WKH�REMHFW�
� &ODVV�VLJQDWXUH�
� 9DOXHV�RI�DOO�QRQ�WUDQVLHQW�DQG�QRQ�VWDWLF�PHPEHUV��LQFOXGLQJ�

PHPEHUV�WKDW�UHIHU�WR�RWKHU�REMHFWV�
<RX�FDQ�GHVHULDOL]H�DQ\�LQVWDQFH�RI�WKH�FODVV�ZLWK�WKH�
GHIDXOW5HDG2EMHFW�PHWKRG�LQ�2EMHFW,QSXW6WUHDP��)RU�PDQ\�
FODVVHV��WKLV�GHIDXOW�EHKDYLRU�LV�JRRG�HQRXJK��



&XVWRPLQJ�VHULDOL]DWLRQ

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

<RX�FDQ�FXVWRPL]H�VHULDOL]DWLRQ�IRU�\RXU�FODVVHV�E\�SURYLGLQJ�
WZR�PHWKRGV�IRU�LW��ZULWH2EMHFW�DQG�UHDG2EMHFW��
7KH�ZULWH2EMHFW�PHWKRG�FRQWUROV�ZKDW�LQIRUPDWLRQ�LV�VDYHG�
DQG�LV�W\SLFDOO\�XVHG�WR�DSSHQG�DGGLWLRQDO�LQIRUPDWLRQ�WR�WKH�
VWUHDP��
7KH�UHDG2EMHFW�PHWKRG�HLWKHU�UHDGV�WKH�LQIRUPDWLRQ�ZULWWHQ�E\�
WKH�FRUUHVSRQGLQJ�ZULWH2EMHFW�PHWKRG�RU�FDQ�EH�XVHG�WR�
XSGDWH�WKH�VWDWH�RI�WKH�REMHFW�DIWHU�LW�KDV�EHHQ�UHVWRUHG��



&XVWRPLQJ�VHULDOL]DWLRQ���

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

7KH�ZULWH2EMHFW�DQG�UHDG2EMHFW�PHWKRGV�PXVW�EH�GHFODUHG�
H[DFWO\�DV�VKRZQ�
SULYDWH�YRLG�ZULWH2EMHFW�2EMHFW2XWSXW6WUHDP�V��WKURZV�
,2([FHSWLRQ�^�
V�GHIDXOW:ULWH2EMHFW����
���FXVWRPL]HG�VHULDOL]DWLRQ�FRGH�`�
7KH�UHDG2EMHFW�PHWKRG�PXVW�UHDG�LQ�HYHU\WKLQJ�ZULWWHQ�E\�
ZULWH2EMHFW�LQ�WKH�VDPH�RUGHU�LQ�ZKLFK�LW�ZDV�ZULWWHQ�
SULYDWH�YRLG�UHDG2EMHFW�2EMHFW,QSXW6WUHDP�V��WKURZV�
,2([FHSWLRQ�^�
V�GHIDXOW5HDG2EMHFW����
���FXVWRPL]HG�GHVHULDOL]DWLRQ�FRGH��`�



)LOH�DQG�6WUHDP7RNHQL]HU

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

)LOH�FODVV
5HSUHVHQWV�D�ILOH�RQ�WKH�QDWLYH�ILOH�V\VWHP��<RX�FDQ�FUHDWH�
D�)LOH�REMHFW�IRU�D�ILOH�RQ�WKH�QDWLYH�ILOH�V\VWHP�DQG�WKHQ�
TXHU\�WKH�REMHFW�IRU�LQIRUPDWLRQ�DERXW�WKDW�ILOH��VXFK�DV�LWV�
IXOO�SDWK�QDPH��

6WUHDP7RNHQL]HU��FODVV
%UHDNV�WKH�FRQWHQWV�RI�D�VWUHDP�LQWR�WRNHQV��7RNHQV�DUH�
WKH�VPDOOHVW�XQLW�UHFRJQL]HG�E\�D�WH[W�SDUVLQJ�DOJRULWKP�
�VXFK�DV�ZRUGV��V\PEROV��DQG�VR�RQ���$�6WUHDP7RNHQL]HU�
REMHFW�FDQ�EH�XVHG�WR�SDUVH�DQ\�WH[W�ILOH��)RU�H[DPSOH��\RX�
FRXOG�XVH�LW�WR�SDUVH�D�VRXUFH�ILOH�LQWR�YDULDEOH�QDPHV��
RSHUDWRUV��DQG�VR�RQ��RU�WR�SDUVH�DQ�+70/�ILOH�LQWR�+70/�
WDJV��6LPLODU�FODVV�LV�6WULQJ7RNHQL]HU�


