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JHW.H\&RGH�� DQG�JHW*DPH$FWLRQ��� PHWKRGV��

,I�\RXU DSSOLFDWLRQ�XVHV�JDPH�DFWLRQV�DQG�\RX�ZDQW�WKH�
DSSOLFDWLRQ�WR�EH�SRUWDEOH��\RX�VKRXOG�WUDQVODWH�NH\�HYHQWV�LQWR�
JDPH�DFWLRQV�ZLWK�WKH�JHW*DPH$FWLRQ��� PHWKRG�DQG�WHVW�WKH�
UHVXOW��)RU�H[DPSOH��WKH�JDPH�DFWLRQV�83��'2:1��/()7��DQG�5,*+7
FDQ�EH�PDSSHG�GLIIHUHQWO\�RQ�GLIIHUHQW�GHYLFHV��7KH�
JHW*DPH$FWLRQ��� PHWKRG�UHWXUQV�WKH�5,*+7 JDPH�DFWLRQ��IRU�
H[DPSOH��ZKHQ�WKH�XVHU�SUHVVHV�WKH�NH\�WKDW�LV�D�QDWXUDO�ULJKW�RQ�
WKH�GHYLFH��

������(YHQW�'HOLYHU\�0HWKRGV
7KH�IROORZLQJ�PHWKRGV�RI�WKH�&DQYDV FODVV�DUH�DYDLODEOH�IRU�KDQGOLQJ�ORZ�OHYHO�
HYHQWV��
SURWHFWHG�YRLG�NH\3UHVVHG�LQW�NH\&RGH��
SURWHFWHG�YRLG�NH\5HOHDVHG�LQW�NH\&RGH��
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7KHVH�PHWKRGV�DUH�FDOOEDFNV�WKDW�\RX�VKRXOG�RYHUULGH�LQ�D�FODVV�WKDW�H[WHQGV�WKH�
&DQYDV FODVV��7KHUH�DUH�D�FRXSOH�RI�LPSRUWDQW�WKLQJV�WR�QRWH�KHUH��

x 7KH�NH\5HSHDWHG��� PHWKRG�PLJKW�QRW�EH�DYDLODEOH�RQ�DOO�GHYLFHV��<RXU�
DSSOLFDWLRQ�VKRXOG�FKHFN�WKH�DYDLODELOLW\�RI�UHSHDW�DFWLRQV�E\�FDOOLQJ�WKH�
KDV5HSHDW(YHQWV��� PHWKRG��

x 7KH�SRLQWHU�HYHQWV�PD\�QRW�EH�SUHVHQW�RQ�DOO�GHYLFHV��VR�EHIRUH�XVLQJ�WKH�
SRLQWHU3UHVVHG����SRLQWHU'UDJJHG����DQG�SRLQWHU5HOHDVHG��� PHWKRGV��
\RXU�DSSOLFDWLRQ�VKRXOG�FKHFN�LI�D�SRLQWHU�PHFKDQLVP�LV�DYDLODEOH�E\�FDOOLQJ�
WKH�KDV3RLQWHU(YHQWV�� DQG�KDV3RLQWHU0RWLRQ(YHQWV��� PHWKRGV�ILUVW��

��������+DQGOLQJ�ORZ�OHYHO�HYHQWV

([DPSOH���� VKRZV�KRZ�WR�KDQGOH�ORZ�OHYHO�HYHQWV��,Q�WKLV�H[DPSOH��WKH�&DQYDV FODVV�
LV�VXEFODVVHG�WR�XVH�DQ�DQRQ\PRXV�LQQHU�FODVV��DQ�LPSOHPHQWDWLRQ�LV�SURYLGHG�IRU�WKH�
NH\3UHVVHG�� DQG�NH\5HOHDVHG��� PHWKRGV��DQG�DQ�HPSW\�LPSOHPHQWDWLRQ�LV�
SURYLGHG�IRU�WKH�SDLQW��� PHWKRG��:KHQ�D�NH\�LV�SUHVVHG�RU�UHOHDVHG��WKH�DSSOLFDWLRQ�
SULQWV�WKH�YDOXH�RI�WKDW�NH\��
([DPSOH������+DQGOLQJ�ORZ�OHYHO�HYHQWV�
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6\VWHP�RXW�SULQWOQ��NH\5HOHDVHG������FKDU�NH\&RGH���
`�HOVH�^

6\VWHP�RXW�SULQWOQ��NH\5HOHDVHG�DFWLRQ��
�JHW*DPH$FWLRQ�NH\&RGH���
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`

`�����HQG�RI�DQRQ\PRXV�FODVV
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`�HOVH�^
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`

`
`��
GLVSOD\�VHW&XUUHQW�FDQYDV��

`
`

,I�\RX�UXQ�WKH�(YHQW([�0,'OHW�DQG�DFWLYDWH�LW��\RX�VKRXOG�VHH�RXWSXW�VLPLODU�WR�WKDW�
LQ�)LJXUH������

)LJXUH������+DQGOLQJ�ORZ�OHYHO�HYHQWV

$Q�DOWHUQDWLYH�LPSOHPHQWDWLRQ�IRU�WKH�NH\3UHVVHG��� PHWKRG�LV�WR�LQWHUSUHW�WKH�NH\V�
DW�UXQWLPH��DV�VKRZQ�LQ�WKH�IROORZLQJ�VHJPHQW�RI�FRGH��



SXEOLF�YRLG�NH\3UHVVHG�LQW�NH\&RGH��^
LQW�DFWLRQ� �JHW*DPH$FWLRQ�NH\&RGH��
VZLWFK�DFWLRQ��^
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&KDSWHU����1HWZRUNLQJ�
:D\�EDFN�LQ�&KDSWHU����ZH�EULHIO\�LQWURGXFHG�WKH�&/'&�*HQHULF�&RQQHFWLRQ�
)UDPHZRUN��/HW
V�TXLFNO\�UHYLHZ�ZK\�LW�ZDV�QHFHVVDU\�WR�FUHDWH�DQ�HQWLUHO\�QHZ�
QHWZRUNLQJ�OLEUDU\�IRU�WKH�&/'&��

7KH�MDYD�LR DQG�MDYD�QHW SDFNDJHV�RI�WKH�-�6(�DUH�QRW�VXLWDEOH�IRU�KDQGKHOG�
GHYLFHV�ZLWK�D�VPDOO�PHPRU\�IRRWSULQW��IRU�WKH�IROORZLQJ�UHDVRQV��

x 'HYLFH�PDQXIDFWXUHUV�ZKR�ZRUN�ZLWK�FLUFXLW�VZLWFKHG�QHWZRUNV�UHTXLUH�
VWUHDP�EDVHG�FRQQHFWLRQV�VXFK�DV�WKH�7UDQVSRUW�&RQWURO�3URWRFRO��7&3���
ZKLFK�LV D�FRQQHFWLRQ�RULHQWHG�SURWRFRO��

x 'HYLFH�PDQXIDFWXUHUV�ZRUNLQJ�ZLWK�SDFNHW�VZLWFKHG�QHWZRUNV�UHTXLUH�
GDWDJUDP�EDVHG�FRQQHFWLRQV�VXFK�DV�WKH�8VHU�'DWDJUDP�3URWRFRO��8'3���
ZKLFK�LV�D�FRQQHFWLRQOHVV�SURWRFRO��

x 2WKHU�KDQGKHOG�GHYLFHV�KDYH�VSHFLILF�PHFKDQLVPV�IRU�FRPPXQLFDWLRQV�
$OO�WKLV�YDULDWLRQ�PDNHV�GHVLJQLQJ�QHWZRUNLQJ�IDFLOLWLHV�IRU�WKH�&/'&�TXLWH�D�
FKDOOHQJH��7KLV�FKDOOHQJH�KDV�OHG�WR�WKH�GHVLJQ�RI�D�VHW�RI�UHODWHG�DEVWUDFWLRQV�WKDW�FDQ�
EH�XVHG�DW�WKH�SURJUDPPLQJ�OHYHO�LQVWHDG�RI�XVLQJ�GLIIHUHQW�DEVWUDFWLRQV�IRU�GLIIHUHQW�
IRUPV�RI�FRPPXQLFDWLRQV��)RU�H[DPSOH��WKH�-�6(�MDYD�QHW SDFNDJH�SURYLGHV�D�VHW�RI�
UHODWHG�DEVWUDFWLRQV�LQ�WKH�IRUP�RI�RYHU����QHWZRUNLQJ�FODVVHV��LQFOXGLQJ�6RFNHW��
6HUYHU6RFNHW��DQG�'DWDJUDP6RFNHW��:LWK�WKH�&/'&��KRZHYHU��ZH�QHHG�WR�JR�D�
VWHS�IXUWKHU�WR�VDYH�VSDFH��

����*HQHULF�&RQQHFWLRQV
,Q�WKH�*HQHULF�&RQQHFWLRQ�)UDPHZRUN��DOO�FRQQHFWLRQV�DUH�FUHDWHG�XVLQJ�WKH�VWDWLF�
RSHQ��� PHWKRGV�IURP�D�VLQJOH�FODVV��MDYD[�PLFURHGLWLRQ�LR�&RQQHFWRU ��,I�
VXFFHVVIXO��WKHVH�PHWKRGV�UHWXUQ�DQ�REMHFW�WKDW LPSOHPHQWV�RQH�RI�WKH�JHQHULF�
FRQQHFWLRQ�LQWHUIDFHV��)LJXUH���� VKRZV�KRZ�WKHVH�LQWHUIDFHV�IRUP�DQ�LQKHULWDQFH�
KLHUDUFK\��7KH�&RQQHFWLRQ LQWHUIDFH��GRQ
W�FRQIXVH�&RQQHFWLRQ ZLWK�&RQQHFWRU��LV�
WKH�EDVH�LQWHUIDFH��

)LJXUH������&RQQHFWLRQ�LQWHUIDFH�KLHUDUFK\



x 7KH�&RQQHFWLRQ LQWHUIDFH�UHSUHVHQWV�WKH�PRVW�EDVLF�FRQQHFWLRQ W\SH��,W�FDQ�
RQO\�EH�RSHQHG�DQG�FORVHG��

x 7KH�,QSXW&RQQHFWLRQ LQWHUIDFH�UHSUHVHQWV�D�GHYLFH�IURP�ZKLFK�GDWD�FDQ�EH�
UHDG��,WV�RSHQ,QSXW6WUHDP��� PHWKRG�UHWXUQV�DQ�LQSXW�VWUHDP�IRU�WKH�
FRQQHFWLRQ��

x 7KH�2XWSXW&RQQHFWLRQ LQWHUIDFH�UHSUHVHQWV�D�GHYLFH�WR�ZKLFK�GDWD�FDQ�EH�
ZULWWHQ��/LNHZLVH��LWV�RSHQ2XWSXW6WUHDP��� PHWKRG�UHWXUQV�DQ�RXWSXW�VWUHDP�
IRU�WKH�FRQQHFWLRQ��

x 7KH�6WUHDP&RQQHFWLRQ LQWHUIDFH�FRPELQHV�WKH�LQSXW�DQG�RXWSXW�FRQQHFWLRQV��
x 7KH�&RQWHQW&RQQHFWLRQ LQWHUIDFH�H[WHQGV�WKH�6WUHDP&RQQHFWLRQ LQWHUIDFH��

,W�SURYLGHV�DFFHVV�WR�VRPH�RI�WKH�EDVLF�PHWDGDWD�LQIRUPDWLRQ�SURYLGHG�E\�
+773�FRQQHFWLRQV��

x 7KH�6WUHDP&RQQHFWLRQ1RWLILHU LQWHUIDFH�ZDLWV�IRU�D�FRQQHFWLRQ�WR�EH�
HVWDEOLVKHG��,W�UHWXUQV�DQ�REMHFW�WKDW�LPSOHPHQWV�WKH�6WUHDP&RQQHFWLRQ
LQWHUIDFH��RQ�ZKLFK�D�FRPPXQLFDWLRQ�OLQN�KDV�EHHQ�HVWDEOLVKHG��

x 7KH�'DWDJUDP&RQQHFWLRQ LQWHUIDFH�LV�XVHG�WR�UHSUHVHQW�D�GDWDJUDP�HQGSRLQW��

7KH�VLPSOHVW�RSHQ��� PHWKRG�RI�WKH�&RQQHFWRU FODVV�KDV�WKH�IROORZLQJ�V\QWD[��
SXEOLF�&RQQHFWLRQ�RSHQ�6WULQJ�QDPH��WKURZV�MDYD�LR�,2([FHSWLRQ�

7KH�6WULQJ SDUDPHWHU�KDV�WKH�IRUPDW��VFKHPH�WDUJHWDGGUHVV�SDUDPHWHUV� DQG�
FRQIRUPV�WR�WKH�85/�V\QWD[�LQ�5)&�������+HUH�DUH�D�IHZ�H[DPSOHV��
(VWDEOLVK�DQ�+773�FRQQHFWLRQ

&RQQHFWRU�RSHQ��KWWS���ZZZ�RUD�FRP���

6WDUW�D�VRFNHW�FRQQHFWLRQ
&RQQHFWRU�RSHQ��VRFNHW���ZZZ�RUD�FRP������

(VWDEOLVK�D�GDWDJUDP�FRQQHFWLRQ
&RQQHFWRU�RSHQ��GDWDJUDP������������������������



&RPPXQLFDWH�ZLWK�D�SRUW
&RQQHFWRU�RSHQ��FRPP���EDXGUDWH �������

2SHQ�ILOHV
&RQQHFWRU�RSHQ��ILOH��P\ILOH�W[W���

7KH�JRDO�RI�WKH�DERYH�V\QWD[�LV�WR�LVRODWH�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�VHWXS�RI�RQH�
SURWRFRO�DQG�DQRWKHU�SURWRFRO�LQWR�D�VLPSOH�VWULQJ�WKDW�FKDUDFWHUL]HV�WKH�W\SH�RI�
FRQQHFWLRQ��0RVW�RI�WKH�DSSOLFDWLRQ
V�FRGH�UHPDLQV�WKH�VDPH��UHJDUGOHVV�RI�WKH�
SURWRFRO�\RX�XVH��<RX�ZLOO�VHH�WKH�EHQHILWV�RI�WKLV�LQ�WKH�H[DPSOHV�ODWHU�LQ�WKLV�FKDSWHU��

7KH�FRQQHFWLRQ�H[DPSOHV�DERYH�DUH�IRU�LOOXVWUDWLRQ�RQO\��7KH�
&/'&�LWVHOI�GRHV�QRW�SURYLGH�DQ\�SURWRFRO�LPSOHPHQWDWLRQV��
EHFDXVH�QR�LPSOHPHQWDWLRQV�VKRXOG�EH�SURYLGHG�DW�WKH�
FRQILJXUDWLRQ�OHYHO��,Q�DGGLWLRQ��D�-�0(�SURILOH�VXFK�DV�WKH�
0,'3�GRHV�QRW�KDYH�WR�SURYLGH�LPSOHPHQWDWLRQV�IRU�DOO�RI�WKH�
SURWRFROV�PHQWLRQHG�HDUOLHU��7KH�0,'3�LPSOHPHQWDWLRQ�IURP�
6XQ�0LFURV\VWHPV��IRU�H[DPSOH��SURYLGHV�DQ�LPSOHPHQWDWLRQ�IRU�
WKH�+773�SURWRFRO��EXW�LW�GRHV�QRW�SURYLGH�LPSOHPHQWDWLRQV�IRU�
VRFNHW�RU�GDWDJUDP�FRQQHFWLRQV��

7KH�&RQQHFWRU FODVV�SURYLGHV�WZR�RWKHU�VWDWLF�RSHQ��� PHWKRGV�WKDW�FDQ�EH�XVHG�WR�
RSHQ�FRQQHFWLRQV��ZKLFK�KDYH�WKH�IROORZLQJ�VLJQDWXUHV��
SXEOLF�VWDWLF�&RQQHFWLRQ�RSHQ�6WULQJ�XUO��LQW�PRGH�

WKURZV�MDYD�LR�,2([FHSWLRQ�
SXEOLF�VWDWLF�&RQQHFWLRQ�RSHQ�6WULQJ�XUO��LQW�PRGH��ERROHDQ�WLPHRXWV�

WKURZV�MDYD�LR�,2([FHSWLRQ�

7KH�ILUVW�PHWKRG�WDNHV�WZR�SDUDPHWHUV��WKH�85/�IRU�WKH�FRQQHFWLRQ�DQG�WKH�DFFHVV�
PRGH��7KH�DFFHVV�PRGH�LV�XVHG�WR�LQGLFDWH�WR�WKH�SURWRFRO�KDQGOHU�WKH�LQWHQWLRQV�RI�WKH�
FDOOLQJ�FRGH��7KH�DFFHVV�PRGH�FDQ�EH�RQH�RI�WKH�IROORZLQJ�FRQVWDQWV��ZKLFK�DUH�
GHILQHG�LQ�WKH�&RQQHFWRU FODVV��
SXEOLF�VWDWLF�ILQDO�LQW�5($'�
SXEOLF�VWDWLF�ILQDO�LQW�:5,7(�
SXEOLF�VWDWLF�ILQDO�LQW�5($'B:5,7(�

<RX�FDQ�XVH�WKHVH�FRQVWDQWV�WR�VSHFLI\�LI�WKH�FRQQHFWLRQ�LV�JRLQJ�WR�EH�H[FOXVLYHO\�
UHDG�IURP��5($'���H[FOXVLYHO\�ZULWWHQ�WR��:5,7(���RU�ERWK��5($'B:5,7(���,I�WKH�DFFHVV�
PRGH�SDUDPHWHU�LV�RPLWWHG��WKH�5($'B:5,7( GHIDXOW�ZLOO�EH�XVHG��,W�LV�LPSRUWDQW��
KRZHYHU��WR�QRWH�WKDW�WKHVH�IODJV�DUH�SURWRFRO�GHSHQGHQW��)RU�H[DPSOH��D�FRQQHFWLRQ�WR�
D�SULQWHU�ZRXOG�QRW�DOORZ�5($' DFFHVV��

7KH�RWKHU�RSHQ��� PHWKRG�WDNHV�DQ�DGGLWLRQDO�WKLUG�SDUDPHWHU��ZKLFK�LV�D�ERROHDQ�
IODJ�WR�LQGLFDWH�WKDW�WKH�FDOOLQJ�FRGH�ZDQWV�WR�UHFHLYH�D�WLPHRXW�H[FHSWLRQ�LQ�WKH�IRUP�
RI�D�MDYD�LR�,QWHUUXSWHG,2([FHSWLRQ��7KH�WLPHRXW�YDOXH�LV�QRW�JLYHQ��DV�LW�LV�
SURWRFRO�GHSHQGHQW��DQG�WKHUH�LV�QR�JXDUDQWHH�WKDW�WKH�XQGHUO\LQJ�SURWRFRO�



LPSOHPHQWDWLRQ�ZLOO�WKURZ�WKH�WLPHRXW�H[FHSWLRQ��,I�WKLV�SDUDPHWHU�LV�RPLWWHG��WKHQ�QR�
WLPHRXW�H[FHSWLRQV�ZLOO�EH�WKURZQ��

����0,'3�&RQQHFWLYLW\
7KH�0,'3�H[WHQGV�WKH�&/'&�*HQHULF�&RQQHFWLRQ�)UDPHZRUN�WR�SURYLGH�VXSSRUW�IRU�
WKH�+773�SURWRFRO��:K\�+773"�:HOO��+773�FDQ�EH�LPSOHPHQWHG�XVLQJ�ERWK�,3�
SURWRFROV��VXFK�DV�7&3�,3��RU�QRQ�,3�SURWRFROV��VXFK�DV�:$3�DQG�,�PRGH���,Q�WKH�
ODWWHU�FDVH��WKH�GHYLFH�ZRXOG�KDYH�WR�XWLOL]H�D�JDWHZD\�WKDW�FRXOG�SHUIRUP�85/�
QDPLQJ�UHVROXWLRQ�WR�DFFHVV�WKH�,QWHUQHW��DV�VKRZQ�LQ�)LJXUH������

)LJXUH������7KH�EHQHILW�RI�+773�VXSSRUW

$OO�RI�WKH�0,'3�����LPSOHPHQWDWLRQV�PXVW�SURYLGH�VXSSRUW�IRU�
WKH�+773�SURWRFRO��7KHUHIRUH��ZH�HQFRXUDJH�\RX�WR�RQO\�XVH�
SURWRFROV�VXSSRUWHG�E\�WKH�0,'3��L�H���+773���DV�WKLV�ZLOO�DOORZ�
WKH�DSSOLFDWLRQ�WR�EH�SRUWDEOH�DFURVV�DOO�PRELOH�LQIRUPDWLRQ�
GHYLFHV��

7KH�LGHD�RI�KDYLQJ�WKH�0,'3�VXSSRUW�WKH�+773�SURWRFRO�LV�YHU\�FOHYHU��)RU�QHWZRUN�
SURJUDPPLQJ��\RX�FDQ�UHYHUW�WR�WKH�+773�SURJUDPPLQJ�PRGHO��DQG�\RXU�DSSOLFDWLRQV�
ZLOO�UXQ�RQ�DQ\�0,'3�GHYLFH��ZKHWKHU�LW�LV�D�*60�SKRQH�ZLWK�D�:$3�VWDFN��D�SKRQH�
ZLWK�,�PRGH��D�3DOP�9,,�ZLUHOHVV��RU�D�KDQGKHOG�GHYLFH�ZLWK�%OXHWRRWK��
������7KH�+WWS&RQQHFWLRQ�,QWHUIDFH
7KH�+WWS&RQQHFWLRQ LQWHUIDFH�LV�SDUW�RI�WKH�MDYD[�PLFURHGLWLRQ�LR SDFNDJH��7KLV�
LQWHUIDFH�GHILQHV�WKH�QHFHVVDU\�PHWKRGV�DQG�FRQVWDQWV�WR�H[FKDQJH�GDWD�WKURXJK�DQ�
+773�FRQQHFWLRQ��,W�KDV�WKH�IROORZLQJ�PHWKRGV��WKH�FRQVWDQWV��ZKLFK�KDYH�EHHQ�
RPLWWHG�KHUH�WR�VDYH�VSDFH��DUH�GRFXPHQWHG�LQ�$SSHQGL[�'���
SXEOLF�LQWHUIDFH�+WWS&RQQHFWLRQ�H[WHQGV�&RQWHQW&RQQHFWLRQ�^

���SXEOLF�LQVWDQFH�PHWKRGV
SXEOLF�ORQJ�JHW'DWH�����WKURZV�,2([FHSWLRQ�
SXEOLF�ORQJ�JHW([SLUDWLRQ�����WKURZV�,2([FHSWLRQ�
SXEOLF�6WULQJ�JHW)LOH�����



SXEOLF�6WULQJ�JHW+HDGHU)LHOG�LQW�Q��WKURZV�,2([FHSWLRQ�
SXEOLF�6WULQJ�JHW+HDGHU)LHOG�6WULQJ�QDPH��WKURZV�,2([FHSWLRQ�
SXEOLF�ORQJ�JHW+HDGHU)LHOG'DWH�6WULQJ�QDPH��ORQJ�GHI��WKURZV�

,2([FHSWLRQ�
SXEOLF�LQW�JHW+HDGHU)LHOG,QW�6WULQJ�QDPH��LQW�GHI��WKURZV�

,2([FHSWLRQ�
SXEOLF�6WULQJ�JHW+HDGHU)LHOG.H\�LQW�Q��WKURZV�,2([FHSWLRQ�
SXEOLF�6WULQJ�JHW+RVW�����
SXEOLF�ORQJ�JHW/DVW0RGLILHG�����WKURZV�,2([FHSWLRQ�
SXEOLF�LQW�JHW3RUW�����
SXEOLF�6WULQJ�JHW3URWRFRO�����
SXEOLF�6WULQJ�JHW4XHU\�����
SXEOLF�6WULQJ�JHW5HI�����
SXEOLF�6WULQJ�JHW5HTXHVW0HWKRG�����
SXEOLF�6WULQJ�JHW5HTXHVW3URSHUW\�6WULQJ�NH\��
SXEOLF�LQW�JHW5HVSRQVH&RGH�����WKURZV�,2([FHSWLRQ�
SXEOLF�6WULQJ�JHW5HVSRQVH0HVVDJH�����WKURZV�,2([FHSWLRQ�
SXEOLF�6WULQJ�JHW85/�����
SXEOLF�YRLG�VHW5HTXHVW0HWKRG�6WULQJ�PHWKRG��WKURZV�,2([FHSWLRQ�
SXEOLF�YRLG�VHW5HTXHVW3URSHUW\�6WULQJ�NH\��6WULQJ�YDOXH��WKURZV�

,2([FHSWLRQ�
`

7KH�+773�SURWRFRO�LV�D�UHTXHVW�UHVSRQVH�DSSOLFDWLRQ�SURWRFRO�LQ�ZKLFK�WKH�SDUDPHWHUV�
RI�WKH�UHTXHVW�PXVW�EH�VHW�EHIRUH�WKH�UHTXHVW�LV�VHQW��7KH�FRQQHFWLRQ�FRXOG�EH�LQ�RQH�RI�
WKH�WKUHH�IROORZLQJ�VWDWHV��
6HWXS

1R�FRQQHFWLRQ�KDV�EHHQ�HVWDEOLVKHG�\HW��
&RQQHFWHG

$�FRQQHFWLRQ�KDV�EHHQ�PDGH�DQG�WKH�UHTXHVW�KDV�EHHQ�VHQW��D�UHVSRQVH�LV�
H[SHFWHG�VRRQ��

&ORVHG
7KH�FRQQHFWLRQ�KDV�EHHQ�FORVHG��6RPH�PHWKRGV�ZLOO�WKURZ�DQ�,2([FHSWLRQ LI�
FDOOHG��

2QO\�LQ�WKH�VHWXS�VWDWH�FDQ�WKH�PHWKRGV�VHW5HTXHVW0HWKRG��� DQG�
VHW5HTXHVW3URSHUW\��� EH�LQYRNHG��7KHVH�FDQ�EH�XVHG�WR�FRYHU�WKH�+773�KHDGHUV�
WKDW�DUH�W\SLFDOO\�VHHQ�LQ�DQ�+773�UHTXHVW��)RU�H[DPSOH��VXSSRVH�\RX�KDYH�WKH�
IROORZLQJ�FRQQHFWLRQ��
+WWS&RQQHFWLRQ�F� ��+WWS&RQQHFWLRQ�

&RQQHFWRU�RSHQ��KWWS���ZZZ�RUD�FRP���

<RX�FDQ�VHW�WKH�UHTXHVW�PHWKRG�WR�EH�RI�W\SH�3267 DV�IROORZV��
F�VHW5HTXHVW0HWKRG�+WWS&RQQHFWLRQ�3267��



<RX�FDQ�DOVR�XVH�WKH�VHW5HTXHVW3URSHUW\��� PHWKRG�WR�VHW�VRPH�RI�WKH�+773�
KHDGHU�LQIRUPDWLRQ��)RU�H[DPSOH��\RX�FDQ�VHW�WKH�8VHU�$JHQW SURSHUW\�DV�IROORZV��
F�VHW5HTXHVW3URSHUW\��8VHU�$JHQW��

�3URILOH�0,'3�����&RQILJXUDWLRQ�&/'&�������

7KH�IROORZLQJ�PHWKRGV�RI�+WWS&RQQHFWLRQ �RU�LWV�VXE�LQWHUIDFHV���ZKLFK�FDXVH�GDWD�
WR�EH�WUDQVPLWWHG�RU�UHFHLYHG��ZLOO�FDXVH�D�VWDWH�WUDQVLWLRQ�IURP�WKH�VHWXS�VWDWH�WR�WKH�
FRQQHFWHG�VWDWH��
SXEOLF�ORQJ�JHW'DWH��� WKURZV MDYD�LR�,2([FHSWLRQ
SXEOLF�6WULQJ�JHW(QFRGLQJ���
SXEOLF�ORQJ�JHW([SLUDWLRQ��� WKURZV MDYD�LR�,2([FHSWLRQ
SXEOLF�6WULQJ�JHW+HDGHU)LHOG�6WULQJ�QDPH� WKURZV MDYD�LR�,2([FHSWLRQ
SXEOLF�ORQJ�JHW+HDGHU)LHOG'DWH�6WULQJ�QDPH��ORQJ�GHI� WKURZV
MDYD�LR�,2([FHSWLRQ
SXEOLF�LQW�JHW+HDGHU)LHOG,QW�6WULQJ�QDPH��LQW�GHI� WKURZV
MDYD�LR�,2([FHSWLRQ
SXEOLF�6WULQJ�JHW+HDGHU)LHOG.H\�LQW�Q� WKURZV MDYD�LR�,2([FHSWLRQ
SXEOLF�ORQJ�JHW/DVW0RGLILHG��� WKURZV MDYD�LR�,2([FHSWLRQ
SXEOLF�ORQJ�JHW/HQJWK���
SXEOLF�LQW�JHW5HVSRQVH&RGH��� WKURZV MDYD�LR�,2([FHSWLRQ
SXEOLF�6WULQJ�JHW5HVSRQVH0HVVDJH��� WKURZV MDYD�LR�,2([FHSWLRQ
SXEOLF�6WULQJ�JHW7\SH���
SXEOLF�'DWD,QSXW6WUHDP�RSHQ'DWD,QSXW6WUHDP�6WULQJ�QDPH� WKURZV
MDYD�LR�,2([FHSWLRQ
SXEOLF�'DWD2XWSXW6WUHDP�RSHQ'DWD2XWSXW6WUHDP�6WULQJ�QDPH� WKURZV
MDYD�LR�,2([FHSWLRQ
SXEOLF�,QSXW6WUHDP�RSHQ,QSXW6WUHDP�6WULQJ�QDPH� WKURZV
MDYD�LR�,2([FHSWLRQ
SXEOLF�2XWSXW6WUHDP�RSHQ2XWSXW6WUHDP�6WULQJ�QDPH� WKURZV
MDYD�LR�,2([FHSWLRQ

:KLOH�WKH�FRQQHFWLRQ�LV�RSHQ��L�H���LQ�WKH�FRQQHFWHG�VWDWH���WKH�IROORZLQJ�PHWKRGV�FDQ�
EH�VDIHO\�LQYRNHG��
SXEOLF�YRLG�FORVH��� WKURZV MDYD�LR�,2([FHSWLRQ
SXEOLF�6WULQJ�JHW)LOH���
SXEOLF�6WULQJ�JHW+RVW���
SXEOLF�LQW�JHW3RUW���
SXEOLF�6WULQJ�JHW3URWRFRO���
SXEOLF�6WULQJ�JHW4XHU\���
SXEOLF�6WULQJ�JHW5HTXHVW0HWKRG���
SXEOLF�6WULQJ�JHW5HTXHVW3URSHUW\�6WULQJ�NH\�
SXEOLF�6WULQJ�JHW85/���

%HIRUH�ZH�ORRN�DW�VDPSOH�DSSOLFDWLRQV��OHW
V�EULHIO\�UHYLHZ�VRPH�RI�WKH�FRQFHSWV�WKDW�
RXU�H[DPSOHV�ZLOO�EH�XVLQJ��WKH�+773�SURJUDPPLQJ�PRGHO��&*,��DQG�-DYD�VHUYOHWV��

����7KH�+773�3URJUDPPLQJ�0RGHO
+773�LV�D�UHTXHVW�UHVSRQVH�DSSOLFDWLRQ�SURWRFRO��:KHQ�SURJUDPPLQJ�ZLWK�-DYD�
+773�OLEUDULHV��VXFK�DV�WKH�*HQHULF�&RQQHFWLRQ�)UDPHZRUN��WKH�SDUDPHWHUV�RI�WKH�
UHTXHVW�PXVW�DOZD\V�EH�VHW�EHIRUH�WKH�UHTXHVW�LV�VHQW��7KLV�DOORZV�WKH�HQWLUH�UHTXHVW��
LQFOXGLQJ�SDUDPHWHUV��WR�EH�VHQW�DW WKH�VDPH�WLPH��



������5HTXHVW�0HWKRGV
7KHUH�DUH�WZR�FRPPDQGV�WR�VHQG�GDWD�IURP�D�IRUP�RQ�D�ZHE�SDJH�WR�D�&*,�VFULSW�RU�D�
VHUYOHW�KRVWHG�E\�WKH�+773�VHUYHU��7KHVH�FRPPDQGV�DUH�*(7 DQG�3267��(DFK�RI�WKHVH�
KDV�D�GLIIHUHQW�ZD\�RI�VHQGLQJ�GDWD�WR�WKH�VHUYHU��

x )RU�WKH�*(7 PHWKRG��WKH�LQSXW�YDOXHV�DUH�VHQW�DV�SDUW�RI�WKH�85/�LQ�WKH�
48(5<B675,1* HQYLURQPHQW�YDULDEOH��

x )RU�WKH�3267 PHWKRG��GDWD�LV�VHQW�DV�DQ�LQSXW�VWUHDP�DQG�LWV�OHQJWK�LV�VDYHG�LQ�
WKH�&217(17B/(1*7+ HQYLURQPHQW�YDULDEOH��

7KH�3267 PHWKRG�LV�PRUH�VHFXUH��DQG�\RX�FDQ�VHQG�PRUH�GDWD�XVLQJ�LW��$V�DQ�H[DPSOH��
FRQVLGHU�WKH�IROORZLQJ�+70/�FRGH�IRU�WKH�IRUP�VKRZQ�LQ�)LJXUH������

)LJXUH������)RUP�ZLWK�RQH�ILHOG��*(7�PHWKRG�

�IRUP�DFWLRQ KWWS���ZZZ�VRPHVLWH�FRP�FJL�
ELQ�JHWJUDGH�FJLPHWKRG �*(7�!�
6WXGHQW���
�LQSXW�W\SH �WH[W��QDPH �LGQXP��VL]H ��!
�LQSXW�QDPH �5HWULHYH0DUNV��YDOXH �5HWULHYH�0DUNV��W\SH �VXEPLW�!�
��IRUP!�

7KLV�IRUP�LV�KDQGOHG�E\�WKH�VFULSW�DW�KWWS���ZZZ�VRPHVLWH�FRP�FJL�ELQ�JHWJUDGH�FJL��
1RWH�WKDW�WKH�IRUP�XVHV�WKH�*(7 PHWKRG�WR�WUDQVPLW�WKH�LQIRUPDWLRQ��:KHQ�WKH�XVHU�
HQWHUV�D�VWXGHQW�QXPEHU��VXFK�DV���������DQG�FOLFNV�WKH�5HWULHYH�0DUNV�EXWWRQ��WKH�
IRUP�GDWD�LV�VHQW�WR�WKH�&*,�VFULSW�DV�SDUW�RI�WKH�85/��+HQFH��WKH�HQFRGHG�85/�LV��
KWWS���ZZZ�VRPHVLWH�FRP�FJL�ELQ�JHWJUDGH�FJL"LGQXP ��������

,Q�WKH�FDVH�RI�3267��KRZHYHU��LQSXW�YDOXHV�DUH�QRW�VHQW�DV�SDUW�RI�WKH�85/��7KH\�DUH�
VHQW�DV�DQ�LQSXW�VWUHDP�LQ�D�VHSDUDWH�PHVVDJH��
,I�WKH�XVHU�HQWHUV�D�VWULQJ�ZLWK�VSDFHV��DOO�VSDFHV�DUH�UHSODFHG�E\�WKH�SOXVHV������$OVR��
LI�WKH�IRUP�UHTXLUHV�PXOWLSOH�LQSXW�YDOXHV�IRU�GLIIHUHQW�ILHOGV��WKH�ILHOGV�DUH�VHSDUDWHG�
E\�DQ�DPSHUVDQG��	���)RU�H[DPSOH��LI�WKH�DERYH�IRUP�KDV�WZR�LQSXW�ILHOGV²RQH�IRU�
WKH�VWXGHQW�QDPH�DQG�WKH�RWKHU�IRU�WKH�VWXGHQW�QXPEHU²WKH�QDPHV�RI�WKH�ILHOGV�DUH�
QDPH�DQG�LGQXP��UHVSHFWLYHO\��6XSSRVH�WKH�LQSXW�YDOXHV�DUH��6DP�/HH��IRU�QDPH�DQG�
���������IRU�LGQXP��7KHQ�WKH�HQFRGHG�85/�ZRXOG�EH��KWWS���ZZZ�VRPHVLWH�FRP�FJL�
ELQ�JHWJUDGH�FJL"QDPH 6DP�/HH	LGQXP ��������

������6HUYOHWV
-DYD�VHUYOHWV�DOVR�VXSSRUW�D�UHTXHVW�DQG�UHVSRQVH�SURJUDPPLQJ�PRGHO��:KHQ�D�FOLHQW�
VHQGV�D�UHTXHVW�WR�WKH�VHUYHU��WKH�VHUYHU�UHOD\V�WKH�UHTXHVW�WR�WKH�VHUYOHW��7KH�VHUYOHW�
WKHQ�FRQVWUXFWV�D�UHVSRQVH�WKDW�WKH�VHUYHU�UHOD\V�EDFN�WR�WKH�FOLHQW��8QOLNH�&*,�VFULSWV��



KRZHYHU��VHUYOHWV�DUH�ZULWWHQ�LQ�-DYD�DQG�UXQ�ZLWKLQ�WKH�VDPH�SURFHVV�DV�WKH�+773�
VHUYHU��

:KHQ�D�FOLHQW�UHTXHVW�LV�PDGH��WKH�VHUYHU ILUVW�FDOOV�XSRQ�WKH�VHUYLFH��� PHWKRG�RI�
WKH�VHUYOHW�DQG�SDVVHV�LW�D�UHTXHVW�DQG�UHVSRQVH�REMHFW��7KH�VHUYOHW�WKHQ�GHWHUPLQHV�
ZKHWKHU�WKLV�UHTXHVW�LV�D�*(7 RU�3267 RSHUDWLRQ��DQG�FDOOV�HLWKHU�WKH�
+WWS6HUYOHW�GR*HW�� RU�+WWS6HUYOHW�GR3RVW�� PHWKRGV�DV�QHHGHG��%RWK�WKH�
GR*HW�� DQG�GR3RVW��� PHWKRGV�WDNH�D�UHTXHVW�REMHFW��+WWS6HUYOHW5HTXHVW��DQG�D�
UHVSRQVH�REMHFW��+WWS6HUYOHW5HVSRQVH��DV�SDUDPHWHUV�>�@

>�@ 7KLV�LV�MXVW�HQRXJK�LQIRUPDWLRQ�WR�JHW�\RX�WKURXJK�WKLV�FKDSWHU��,I�\RX
G�OLNH�WR�OHDUQ�PRUH�DERXW�-DYD�VHUYOHWV��
ZH�UHFRPPHQG�-DYD�6HUYOHW�3URJUDPPLQJ E\�-DVRQ�+XQWHU��2
5HLOO\��

����,QYRNLQJ�5HPRWH�$SSOLFDWLRQV�IURP�0,'OHWV
1RZ�OHW
V�ORRN�DW�VRPH�H[DPSOHV�RI�IHWFKLQJ�+773�SDJHV�DQG�LQYRNLQJ�&*,�VFULSWV�
DQG�VHUYOHWV�IURP�0,'OHWV�XVLQJ�WKH�FRQQHFWLRQ�IUDPHZRUN��
������)HWFKLQJ�D�3DJH
([DPSOH���� VKRZV�KRZ�WR�UHDG�WKH�FRQWHQWV�RI�D�ILOH�UHIHUHQFHG�E\�D�85/��XVLQJ D�
6WUHDP&RQQHFWLRQ��$Q�+WWS&RQQHFWLRQ FDQ�DOVR�EH�XVHG��EXW�VLQFH�QR�+773�
VSHFLILF�EHKDYLRU�LV�QHHGHG�KHUH��WKH�6WUHDP&RQQHFWLRQ LV�XVHG��7KH�DSSOLFDWLRQ�LV�
YHU\�VLPSOH��7KH�&RQQHFWRU�RSHQ��� PHWKRG�RSHQV�D�FRQQHFWLRQ�WR�WKH�85/�DQG�
UHWXUQV�D�6WUHDP&RQQHFWLRQ REMHFW��7KHQ�DQ�,QSXW6WUHDP LV�RSHQHG�WKURXJK�ZKLFK�
WR�UHDG�WKH�FRQWHQWV�RI�WKH�ILOH��RQH�FKDUDFWHU�DW�D�WLPH��XQWLO�WKH�HQG�RI�WKH�ILOH�
�VLJQDOHG�E\�D�FKDUDFWHU�YDOXH�RI�����LV�UHDFKHG��,Q�WKH�HYHQW�WKDW�DQ�H[FHSWLRQ�LV�
WKURZQ��ERWK�WKH�VWUHDP�DQG�FRQQHFWLRQ�DUH�FORVHG��
([DPSOH������)HWFKLQJ�D�SDJH�UHIHUHQFHG�E\�D�85/�

LPSRUW�MDYD�LR�
�
LPSRUW�MDYD[�PLFURHGLWLRQ�LR�
�
LPSRUW�MDYD[�PLFURHGLWLRQ�OFGXL�
�
LPSRUW�MDYD[�PLFURHGLWLRQ�PLGOHW�
�
SXEOLF�FODVV�)HWFK3DJH0LGOHW�H[WHQGV�0,'OHW�^

SULYDWH�'LVSOD\�GLVSOD\�
6WULQJ�XUO� ��KWWS���ZZZ�MDYDFRXUVHV�FRP�KHOOR�W[W��
SXEOLF�)HWFK3DJH0LGOHW�����^

GLVSOD\� �'LVSOD\�JHW'LVSOD\�WKLV��
`
�



�7KLV�ZLOO�EH�LQYRNHG�ZKHQ�ZH�VWDUW�WKH�0,'OHW

�
SXEOLF�YRLG�VWDUW$SS�����^

WU\ ^
JHW9LD6WUHDP&RQQHFWLRQ�XUO��

`�FDWFK��,2([FHSWLRQ�H��^
��+DQGOH�([FHSWLRQV�DQ\�RWKHU�ZD\�\RX�OLNH�
6\VWHP�RXW�SULQWOQ��,2([FHSWLRQ�����H��



H�SULQW6WDFN7UDFH�����
`

`
�



�3DXVH��GLVFRQWLQXH�����

�
SXEOLF�YRLG�SDXVH$SS�����^
`
�



�'HVWUR\�PXVW�FOHDQXS�HYHU\WKLQJ���

�
SXEOLF�YRLG�GHVWUR\$SS�ERROHDQ�XQFRQGLWLRQDO��^
`
�



�UHDG�XUO�YLD�VWUHDP�FRQQHFWLRQ

�
YRLG�JHW9LD6WUHDP&RQQHFWLRQ�6WULQJ�XUO��WKURZV�,2([FHSWLRQ�^

6WUHDP&RQQHFWLRQ�F� �QXOO�
,QSXW6WUHDP�V� �QXOO�
6WULQJ%XIIHU�E� �QHZ�6WULQJ%XIIHU�����
7H[W%R[�W� �QXOO�
WU\�^

F� ��6WUHDP&RQQHFWLRQ�&RQQHFWRU�RSHQ�XUO��
V� �F�RSHQ,QSXW6WUHDP�����
LQW�FK�
ZKLOH��FK� �V�UHDG������� �����^

E�DSSHQG��FKDU��FK��
`
6\VWHP�RXW�SULQWOQ�E�WR6WULQJ������
W� �QHZ�7H[W%R[��)HWFK�3DJH���E�WR6WULQJ���������������

`�ILQDOO\�^
LI�V�� �QXOO��^

V�FORVH�����
`
LI�F�� �QXOO��^

F�FORVH�����
`

`
���GLVSOD\�WKH�FRQWHQWV�RI�WKH�ILOH�LQ�D�WH[W�ER[�
GLVSOD\�VHW&XUUHQW�W��

`
`

:KHQ�\RX�UXQ�DQG�DFWLYDWH�)HWFK3DJH0LGOHW��\RX�VKRXOG�VHH�D�VFUHHQ VLPLODU�WR�
)LJXUH������

)LJXUH������)HWFKLQJ�D�SDJH�UHIHUHQFH�E\�D�85/



������,QYRNLQJ�D�&*,�6FULSW��*(7�
7KH�IROORZLQJ�H[DPSOH�VKRZV�KRZ�WR�LQYRNH�D�&*,�VFULSW�IURP�DQ�+773�VHUYHU��
FDSWXULQJ�DQG�GLVSOD\LQJ�WKH�UHVXOWV�RQ�WKH�KDQGKHOG�GHYLFH�VFUHHQ��7KLV�H[DPSOH�XVHV�
DQ�+WWS&RQQHFWLRQ REMHFW��ZKLFK�LV�UHWXUQHG�E\�WKH FDOO�WR�WKH�&RQQHFWRU�RSHQ���
PHWKRG��7KH�FDOO�WR�VHW5HTXHVW0HWKRG��� VHWV�WKH�UHTXHVW�PHWKRG�WR�*(7��IROORZHG�
E\�WZR�FDOOV�WR�VHW5HTXHVW3URSHUW\�����ZKLFK�LQ�WXUQ�VHW�WKH�+773�UHTXHVW�KHDGHU�
SURSHUWLHV�8VHU�$JHQW DQG�&RQWHQW�/DQJXDJH��,Q�WKLV�H[DPSOH��D�VFULSW�LV�LQYRNHG�
ZLWK�D�VWXGHQW�,'�QXPEHU�HQFRGHG�DV�SDUW�RI�WKH�85/��7KH�VFULSW�VHDUFKHV�D�GDWDEDVH�
ILOH�DQG�UHWXUQV�WKH�ILQDO�JUDGH�IRU�WKH�VWXGHQW�FRUUHVSRQGLQJ�WR�WKH�,'�QXPEHU��

7KH�85/�KDV�WKH�IRUP�KWWS���ZZZ�MDYDFRXUVHV�FRP�FJL�
ELQ�JHWJUDGH"LGQXP ��������$OWHUQDWLYHO\��\RX�FDQ�GR�WKLV�ZLWK�
WKH�FRPPHQWHG�RXW�FRGH�VKRZQ�EHORZ�LQ�EROG��7KH�ODWWHU�
WHFKQLTXH�FDQ�DOVR�EH�XVHG�LI�WKH�VWXGHQW�,'�QXPEHU�LV�WR�EH�
HQWHUHG E\�WKH�XVHU��DV�\RX�ZLOO�VHH�LQ�WKH�QH[W�H[DPSOH��

7KLV�H[DPSOH
V�VRXUFH�FRGH�LV�VKRZQ�LQ�([DPSOH������
([DPSOH������,QYRNLQJ�D�&*,�VFULSW��*(7�PHWKRG��

LPSRUW�MDYD�LR�
�
LPSRUW�MDYD[�PLFURHGLWLRQ�LR�
�
LPSRUW�MDYD[�PLFURHGLWLRQ�OFGXL�
�
LPSRUW�MDYD[�PLFURHGLWLRQ�PLGOHW�
�
�



�$Q�H[DPSOH�0,'OHW�WR�LQYRNH�D�&*,�VFULSW��*(7�PHWKRG��

�
SXEOLF�FODVV�,QYRNH&JL0LGOHW��H[WHQGV�0,'OHW�^

SULYDWH�'LVSOD\�GLVSOD\�
6WULQJ�XUO� �

�KWWS���ZZZ�MDYDFRXUVHV�FRP�FJLELQ�JHWJUDGH�FJL"LGQXP ��������
SXEOLF�,QYRNH&JL0LGOHW������^

GLVSOD\� �'LVSOD\�JHW'LVSOD\�WKLV��
`
�



�,QLWLDOL]DWLRQ��,QYRNHG�ZKHQ�ZH�DFWLYDWH�WKH�0,'OHW�

�
SXEOLF�YRLG�VWDUW$SS�����^

WU\�^
JHW*UDGH�XUO��

`�FDWFK��,2([FHSWLRQ�H��^
6\VWHP�RXW�SULQWOQ��,2([FHSWLRQ�����H��
H�SULQW6WDFN7UDFH�����

`
`
�



�3DXVH��GLVFRQWLQXH�����




�
SXEOLF�YRLG�SDXVH$SS�����^
`
�



�'HVWUR\�PXVW�FOHDQXS�HYHU\WKLQJ�

�
SXEOLF�YRLG�GHVWUR\$SS�ERROHDQ�XQFRQGLWLRQDO��^
`
�



�5HWULHYH�D�JUDGH����

�
YRLG�JHW*UDGH�6WULQJ�XUO��WKURZV�,2([FHSWLRQ�^

+WWS&RQQHFWLRQ�F� �QXOO�
,QSXW6WUHDP�LV� �QXOO�
2XWSXW6WUHDP�RV� �QXOO�
6WULQJ%XIIHU�E� �QHZ�6WULQJ%XIIHU�����
7H[W%R[�W� �QXOO�
WU\�^

F� ��+WWS&RQQHFWLRQ�&RQQHFWRU�RSHQ�XUO��
���VHW�WKH�UHTXHVW�PHWKRG�WR�*(7
F�VHW5HTXHVW0HWKRG�+WWS&RQQHFWLRQ�*(7��
���VHW�VRPH�+773�UHTXHVW�KHDGHUV
F�VHW5HTXHVW3URSHUW\��8VHU�$JHQW���3URILOH�0,'3�����

&RQILJXUDWLRQ�&/'&�������
F�VHW5HTXHVW3URSHUW\��&RQWHQW�/DQJXDJH����HQ�&$���
RV� �F�RSHQ2XWSXW6WUHDP�����
�

��5HWULHYH LQIR�IRU�,'�QXPEHU�������
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&*,�VFULSW��,Q�WKLV�H[DPSOH��DQ�+773�FRQQHFWLRQ�LV�RSHQHG�WR�WKH�&*,�VFULSW��
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FRUUHVSRQGLQJ�ILQDO�JUDGH�DQG�UHWXUQV�WKH�JUDGH�WR�WKH�FDOOLQJ�FOLHQW��,Q�WKH�FDVH�RI�
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�
SXEOLF�FODVV�5HTXHVW6HUYOHW�H[WHQGV�+WWS6HUYOHW�^

SXEOLF�YRLG�GR3RVW�+WWS6HUYOHW5HTXHVW�UHTXHVW��+WWS6HUYOHW5HVSRQVH�
UHVSRQVH��

WKURZV�,2([FHSWLRQ��6HUYOHW([FHSWLRQ�^
UHVSRQVH�VHW&RQWHQW7\SH��WH[W�SODLQ���
3ULQW:ULWHU�RXW� �UHVSRQVH�JHW:ULWHU�����
%XIIHUHG5HDGHU�EU� �UHTXHVW�JHW5HDGHU�����
6WULQJ�EXI� �EU�UHDG/LQH�����
RXW�SULQW��5HF����EXI��

`
`

,Q�RUGHU�WR�XVH�6HUYOHW5HTXHVW�JHW3DUDPHWHU�6WULQJ� WR�
UHWULHYH�WKH�LQSXW�YDOXHV�IURP�WKH�0,'OHW�LQ�([DPSOH������WKH�
&217(17B7<3( KHDGHU�PXVW�EH�VHW�WR�DSSOLFDWLRQ�[�ZZZ�
IRUP�XUOHQFRGHG��DV�GLVFXVVHG�HDUOLHU�LQ�WKLV�FKDSWHU��

:KHQ�\RX�UXQ�,QYRNH6HUYOHW0LGOHW� DQG�LQYRNH�LW�E\�HQWHULQJ�\RXU�QDPH��\RX�
VKRXOG�VHH�VRPHWKLQJ�VLPLODU�WR�)LJXUH������

)LJXUH������6HFRQG0LGOHW6HUYOHW�RXWSXW



����:LUHOHVV�6HVVLRQ�7UDFNLQJ
7KH�WHUP�VHVVLRQ�WUDFNLQJ PHDQV�PDLQWDLQLQJ�VWDWH�LQIRUPDWLRQ�DERXW�D�VHULHV�RI�
UHTXHVWV�IURP�WKH�VDPH�FOLHQW��0DLQWDLQLQJ�VXFK�LQIRUPDWLRQ�IRU�FOLHQWV�WKDW�XVH�+773�
LV�D�SUREOHP��:K\"�%HFDXVH�+773�LV�D�UHTXHVW�UHVSRQVH�SURWRFRO��ZKLFK�PHDQV�WKH�
FRQQHFWLRQ�EHWZHHQ�WKH�FOLHQW�DQG�WKH�VHUYHU�LV�QRW�PDLQWDLQHG�IRU WKH�GXUDWLRQ�RI�WKH�
FRQYHUVDWLRQ��,Q�RWKHU�ZRUGV��+773�LV�D�VWDWHOHVV SURWRFRO��7KLV�PHDQV�\RX�FDQQRW�
GHSHQG�RQ�WKH�XQGHUO\LQJ�FRQQHFWLRQ�SURWRFRO�WR�PDLQWDLQ�VWDWH�LQIRUPDWLRQ��\RX�PXVW�
ILQG�RWKHU�ZD\V�WR�SHUIRUP�VHVVLRQ�WUDFNLQJ��
7KH�WZR�PRVW�ZLGHO\�XVHG�WHFKQLTXHV�IRU�VHVVLRQ�WUDFNLQJ�DUH�FRRNLHV DQG�85/�
UHZULWLQJ��$�FRRNLH�LV�D�SLHFH�RI�GDWD�WKDW�D�:HE�VHUYHU�VHQGV�WR�WKH�FOLHQW��7KLV�SLHFH�
RI�GDWD�LV�VWRUHG�E\�WKH�FOLHQW�DQG�XVHG�WKH�QH[W�WLPH�WKH�FOLHQW�PDNHV�D�UHTXHVW�IURP�
WKDW�VHUYHU��+RZHYHU��LI�FRRNLHV�DUH�GLVDEOHG�E\�WKH�EURZVHU�RU��PRUH�LPSRUWDQWO\��LI�
WKH�EURZVHU�LWVHOI�GRHV�QRW�VXSSRUW�WKHP��DV�LV�WKH�FDVH�ZLWK�PRVW�FXUUHQW�ZLUHOHVV�
GHYLFHV���WKHQ�FRRNLHV�DUH�QRW�RI�PXFK�XVH��+RZHYHU��\RX�FDQ�VHQG�DQG�UHFHLYH�
FRRNLHV�WKURXJK�WKH�XVH�RI�WKH�+WWS&RQQHFWLRQ�VHW5HTXHVW3URSHUW\��� DQG�
+WWS&RQQHFWLRQ�JHW+HDGHU)LHOG��� PHWKRGV��7R�VHQG�D�FRRNLH�WR�D�VHUYHU��VLPSO\�
VHW�WKH�YDOXH�RI�WKH�FRRNLH UHTXHVW�SURSHUW\�EHIRUH�VHQGLQJ�WKH�PHVVDJH��
6WULQJ�P\/RFDO&RRNLH9DULDEOH�
+WWS&RQQHFWLRQ�FRQQHFWLRQ� ��+WWS&RQQHFWLRQ�&RQQHFWLRQ�RSHQ�VRPH85/��
&RQQHFWLRQ�VHW5HTXHVW3URSHUW\��FRRNLH���P\/RFDO&RRNLH9DULDEOH��

:KHQ�\RX�UHFHLYH�D�UHVSRQVH�EDFN�IURP�WKH�VHUYHU��\RX�FDQ�SDUVH�WKH�UHVXOWLQJ�6HW�
FRRNLH KHDGHU�ILHOG�DV�IROORZV��
LV� �F�RSHQ,QSXW6WUHDP�����
6WULQJ�FRRNLH� �FRQQHFWLRQ�JHW+HDGHU)LHOG��6HW�FRRNLH���
,I��FRRNLH�� �QXOO�

P\/RFDO&RRNLH9DULDEOH� �FRRNLH�VXEVWULQJ����FRRNLH�LQGH[2I�������

7KH�RWKHU�WHFKQLTXH�IRU�VHVVLRQ�WUDFNLQJ�LV�85/�UHZULWLQJ��7KLV�WHFKQLTXH�LV�LGHDO�IRU�
FOLHQWV�WKDW�GR�QRW�VXSSRUW�FRRNLHV�RU�KDYH�FRRNLHV�GLVDEOHG��:LWK�WKLV�WHFKQLTXH��WKH�
VHVVLRQ�LQIRUPDWLRQ�LV�HQFRGHG�LQWR�85/V�WKDW�WKH�VHUYHU�JHQHUDWHV��7KLV�PHDQV�WKDW�
LQVWHDG�RI�UHWXUQLQJ�WKLV�85/��KWWS���ZZZ�VRPHVLWH�FRP�VHUYOHW�VKRS�FDWDORJ�KWPO���
WKH�VHUYHU�JHQHUDWHV�WKH�IROORZLQJ�85/��RU�VRPHWKLQJ�VLPLODU��LQVWHDG�
�KWWS���ZZZ�VRPHVLWH�FRP�VHUYOHW�VKRS�FDWDORJ�KWPO�MVHVVLRQLG FO��������$W���
7KH�LQIRUPDWLRQ�WKDW�ZRXOG�RWKHUZLVH�EH�VWRUHG�LQ�D�FRRNLH�LV�DSSHQGHG�WR�WKH�85/��
<RX�FDQ�SDUVH�WKLV�LQIRUPDWLRQ�RXW�LQWR�D�6WULQJ DIWHU�LW�DUULYHV��XVLQJ�D�WHFKQLTXH�
VLPLODU�WKH�RQH�ZH�XVHG�ZLWK�FRRNLHV�LQ�WKH�SUHYLRXV�VHFWLRQ��7KH�VHUYHU�ZLOO�ORRN�IRU�
WKLV�LQIRUPDWLRQ�ZKHQ�D�UHTXHVW�LV�PDGH�IURP�WKH�FOLHQW��7KH�H[DFW�V\QWD[�RI�WKH�
HQFRGHG�85/�GHSHQGV�RQ�WKH�XQGHUO\LQJ�VHUYHU�HQYLURQPHQW��+RZHYHU��WKH�-DYD�
6HUYOHW�$3,�SURYLGHV�IDFLOLWLHV�VXFK�DV�WKH�UHVSRQVH�HQFRGH85/�6WULQJ� DQG�
UHVSRQVH�HQFRGH5HGLUHFW85/�6WULQJ� PHWKRGV��ZKLFK�\RX�FDQ�XVH�IRU�VHVVLRQ�
WUDFNLQJ��

����0,'OHW�1HWZRUNLQJ�6HFXULW\



2YHU�WKH�SDVW�IHZ�\HDUV��FRQFHUQV�DERXW�VHFXULW\�RQ�WKH�,QWHUQHW�KDYH�KHDWHG�XS�
LPPHQVHO\��,W
V�FRPPRQ�LQ�WKLV�GD\�DQG�DJH�WR�KHDU�RI�FRPSDQLHV�ZKRVH�GDWD�KDV�EHHQ�
KDFNHG�DQG�IURP�ZKRP�YDOXDEOH�FUHGLW�FDUG�LQIRUPDWLRQ�KDV�EHHQ�VWROHQ��,W�SUREDEO\�
ZRQ
W�EH�ORQJ�EHIRUH�SHRSOH�FDQ��VQLII��WKH�GDWD�JRLQJ�WKURXJK FHOO�SKRQHV�MXVW�DV�
HDVLO\�DV�GDWD�WUDYHOLQJ�DFURVV�WKH�,QWHUQHW��:KDW�FDQ�\RX�GR"�)RUWXQDWHO\��FRPSXWHUV�
WKHVH�GD\V�DUH�FDSDEOH�RI�XVLQJ�HQFU\SWLRQ WHFKQLTXHV�WR�VFUDPEOH�GDWD�DV�LW�WUDYHOV�
WKURXJK�WKH�XQVDIH�FRUULGRUV�RI�WKH�,QWHUQHW��,Q�IDFW��RQH�RI�WKH�PRVW�SRSXODU�IRUPV�RI�
HQFU\SWLRQ�XVHV�D�ZLGH�YDULHW\�RI�FU\SWRJUDSKLF�WHFKQLTXHV�WR�SURWHFW�\RXU�GDWD��,W
V�
FDOOHG�6HFXUH�6RFNHWV�/D\HU��66/��DQG�LV�EXLOW�LQWR�SUDFWLFDOO\�HYHU\�ZHE�EURZVHU��
:LOO�\RX�QHHG�HQFU\SWLRQ�IRU�\RXU�0,'OHW�SURJUDPV"�7KDW
V�D�KDUG�TXHVWLRQ�WR�
DQVZHU��0DQ\�ZLUHOHVV�SURWRFROV�DOUHDG\�XVH�D�VRSKLVWLFDWHG�OHYHO�RI�VFUDPEOLQJ²IDU�
PRUH�WKDQ�DQ�DYHUDJH��VQLIIHU��FDQ�GHFRGH��$QG�ZKLOH�FU\SWRJUDSKLF�VRIWZDUH�FDQ�EH�
UHODWLYHO\�VPDOO�DQG�HDV\�WR�XVH�RQ�D�GHVNWRS��XVLQJ�LW�RQ�D�FHOO�SKRQH�FDQ�TXLFNO\�
H[SHQG�ERWK�\RXU�SURFHVVLQJ�SRZHU�DQG�SURJUDP�VSDFH��8QGHUVWDQGLQJ�FU\SWRJUDSK\�
FDQ�WDNH�D�ELW�RI�WLPH�DV�ZHOO�>�@ +RZHYHU��LI�\RX�DEVROXWHO\�PXVW�KDYH�VHFXULW\�RQ�\RXU�
FHOO�SKRQH�WR�SURWHFW�GDWD�WUDYHOLQJ�RQ�WKH�,QWHUQHW��ZH�UHFRPPHQG�FKHFNLQJ�RXW�WKH�
RSHQ�VRXUFH�OLJKWZHLJKW�$3,�VRIWZDUH�IURP��7KH�/HJLRQ�RI�WKH�%RXQF\�&DVWOH��
�KWWS���ZZZ�ERXQF\FDVWOH�RUJ���

>�@ $�JUHDW�SODFH�WR�VWDUW��KRZHYHU��LV�%UXFH�6FKQHLHU
V�$SSOLHG�&U\SWRJUDSK\��6HFRQG�(GLWLRQ��:LOH\��

&KDSWHU����'DWDEDVH�3URJUDPPLQJ�
$�GDWDEDVH�LV�D�QRQ�YRODWLOH�SODFH�IRU�VWRULQJ�WKH�VWDWH�RI�REMHFWV��)RU�VRPH�
DSSOLFDWLRQV��\RX�PLJKW�QHHG�REMHFWV�WR�H[LVW�HYHQ�DIWHU�WKH�DSSOLFDWLRQ�WKDW�FUHDWHG�
WKHP�FORVHV��:LWKRXW�D�VWRUDJH�PHFKDQLVP��REMHFWV�DQG�WKHLU�VWDWHV�DUH�GHVWUR\HG�
ZKHQ�DQ�DSSOLFDWLRQ�FORVHV��+RZHYHU��LI�\RX�VDYH�REMHFWV�WR�D�SHUVLVWHQW�VWRUDJH�
IDFLOLW\��VXFK�DV�D�GDWDEDVH��WKH\�FDQ�EH�UHDG�LQ�ODWHU�E\�WKH�VDPH�DSSOLFDWLRQ�RU�HYHQ�
RWKHU�DSSOLFDWLRQV��
7KH�SHUVLVWHQW�VWRUDJH�IDFLOLWLHV�SURYLGHG�LQ�WKH�-�6(�SODWIRUP��VXFK�DV�WKH�-'%&�DQG�
2EMHFW�6HULDOL]DWLRQ�$3,V��DUH�WRR�ODUJH�IRU�KDQGKHOG�GHYLFHV�ZLWK�D�VPDOO�PHPRU\�
IRRWSULQW��6WRUDJH�UHTXLUHPHQWV�YDU\�VLJQLILFDQWO\�IURP RQH�UHVRXUFH�FRQVWUDLQHG�
GHYLFH�WR�DQRWKHU��-�0(�DQG�WKH�0,'3�VROYH�WKLV�SUREOHP�E\�XVLQJ�WKH�5HFRUG�
0DQDJHPHQW�6\VWHP��506���
7KLV�FKDSWHU�LQWURGXFHV�WKH�GHWDLOV�RI�WKH�0,'3�506��D�SHUVLVWHQW�VWRUDJH�IDFLOLW\�IRU�
0,'OHWV��DQG�VKRZV�\RX�KRZ�WR�GHYHORS�0,'3�GDWDEDVH�DSSOLFDWLRQV��XVLQJ�DQ�
H[DPSOH�LQYROYLQJ�VWRFNV��7KURXJKRXW�WKLV�FKDSWHU��WKH�WHUPV�UHFRUG�VWRUH DQG�
GDWDEDVH DUH�XVHG�LQWHUFKDQJHDEO\��

����7KH�5HFRUG�0DQDJHPHQW�6\VWHP
$Q�506�GDWDEDVH��RU�UHFRUG�VWRUH��FRQVLVWV�RI�D�FROOHFWLRQ�RI�UHFRUGV�WKDW�UHPDLQ�
SHUVLVWHQW�DIWHU�WKH�0,'OHW�FORVHV��:KHQ�\RX�LQYRNH�WKH�0,'OHW�DJDLQ��LW�FDQ�UHWULHYH�
GDWD�IURP�WKH�SHUVLVWHQW�UHFRUG�VWRUH��+RZHYHU��WR�XVH�WKH�506��ZH�QHHG�WR�JHW�
IDPLOLDU�ZLWK�VRPH�RI�WKH�FODVVHV�DQG�FRQFHSWV�SURYLGHG�E\�WKH�
MDYD[�PLFURHGLWLRQ�UPV SDFNDJH��


