
�

$SSOH7DON�3URWRFROV$SSOH7DON�3URWRFROV

$SSOH�&RPSXWHU�GHYHORSHG�WKH�$SSOH7DON�SURWRFRO�VXLWH�WR�LPSOHPHQW�ILOH
WUDQVIHU��SULQWHU�VKDULQJ��DQG�PDLO�VHUYLFH�DPRQJ�$SSOH�V\VWHPV�XVLQJ�WKH
/RFDO7DON�LQWHUIDFH�EXLOW�LQWR�$SSOH�KDUGZDUH��$SSOH7DON�SRUWV�WR�RWKHU
QHWZRUN�PHGLD�VXFK�DV�(WKHUQHW�E\�WKH�XVH�RI�/RFDO7DON�WR�(WKHUQHW�EULGJHV
RU�E\�(WKHUQHW�DGG�LQ�ERDUGV�IRU�$SSOH�PDFKLQHV�

$SSOH7DON�LV�D�PXOWL�OD\HUHG�SURWRFRO�SURYLGLQJ�LQWHUQHWZRUN�URXWLQJ�
WUDQVDFWLRQ�DQG�GDWD�VWUHDP�VHUYLFH��QDPLQJ�VHUYLFH��DQG�FRPSUHKHQVLYH�ILOH
DQG�SULQW�VKDULQJ��,Q�DGGLWLRQ��PDQ\�WKLUG�SDUW\�DSSOLFDWLRQV�H[LVW�IRU
$SSOH7DON�SURWRFROV�

7R�H[WHQG�WKH�DGGUHVVLQJ�FDSDELOLW\�RI�$SSOH7DON�QHWZRUNV�DQG�SURYLGH
FRPSOLDQFH�ZLWK�WKH�,(((�����VWDQGDUG��$SSOH�&RPSXWHU�LQWURGXFHG
$SSOH7DON�3KDVH���LQ�������$SSOH7DON�3KDVH���GLIIHUV�SULPDULO\�LQ�WKH�UDQJH
RI�DYDLODEOH�QHWZRUN�OD\HU�DGGUHVVHV�DQG�WKH�XVH�RI�WKH�,(((�������/RJLFDO
/LQN�&RQWURO��//&��SURWRFRO�DW�WKH�'DWD�/LQN�/D\HU�



���½��$SSOH7DON�3URWRFROV

7KH�$SSOH7DON�SURWRFRO�VXLWH�LQFOXGHV�WKH�IROORZLQJ�SURWRFROV�

• $$53��$SSOH7DON�$GGUHVV�5HVROXWLRQ�3URWRFRO�

• ''3��'DWDJUDP�'HOLYHU\�3URWRFRO�

• 5703��5RXWLQJ�7DEOH�0DLQWHQDQFH�3URWRFRO�

• $(3��$SSOH7DON�(FKR�3URWRFRO�

• =,3��=RQH�,QIRUPDWLRQ�3URWRFRO�

• $73��$SSOH7DON�7UDQVDFWLRQ�3URWRFRO�

• $'63��$SSOH7DON�'DWD�6WUHDP�3URWRFRO�

• 1%3��1DPH�%LQGLQJ�3URWRFRO�

• $63��$SSOH7DON�6HVVLRQ�3URWRFRO�

• 3$3��3ULQWHU�$FFHVV�3URWRFRO�

• $)3��$SSOH7DON�)LOLQJ�3URWRFRO�

7KH�IROORZLQJ�GLDJUDP�LOOXVWUDWHV�WKH�$SSOH7DON�SURWRFRO�VXLWH�LQ�UHODWLRQ�WR
WKH�26,�PRGHO�

$SSOH7DON�SURWRFRO�VXLWH�LQ�UHODWLRQ�WR�26,�PRGHO

Data Link

Application
AFP

Session

Transport

Network

Presentation TOPSPostscript

ASP SoftTalkPAP

KSPADSP

NBP
ATP

ZIP
AEP

DDP
RTMP
AURP

Tunneling

LAPAARP

Physical



$$53��¾���

$$53$$53

$$53��$SSOH7DON�$GGUHVV�5HVROXWLRQ�3URWRFRO��PDSV�EHWZHHQ�DQ\�WZR�VHWV
RI�DGGUHVVHV�DW�DQ\�OHYHO�RI�RQH�RU�PRUH�SURWRFRO�VWDFNV��6SHFLILFDOO\��LW�LV
XVHG�WR�PDS�EHWZHHQ�$SSOH7DON�QRGH�DGGUHVVHV�XVHG�E\�WKH�'DWDJUDP
'HOLYHU\�3URWRFRO��''3���DV�ZHOO�DV�KLJKHU�OHYHO�$SSOH7DON�SURWRFROV��DQG
WKH�DGGUHVVHV�RI�WKH�XQGHUO\LQJ�GDWD�OLQN�WKDW�LV�SURYLGLQJ�$SSOH7DON
FRQQHFWLYLW\��$$53�PDNHV�LW�SRVVLEOH�IRU�$SSOH7DON�V\VWHPV�WR�UXQ�RQ�DQ\
GDWD�OLQN�

7KH�$$53�SDFNHW�VWUXFWXUH�LV�VKRZQ�EHORZ�

8 16 bits

Data-link header

Hardware type

Protocol type

Hardware address length Protocol address length

Function

$$53�SDFNHW�VWUXFWXUH

+DUGZDUH�W\SH+DUGZDUH�W\SH

,GHQWLILHU�IRU�WKH�GDWD�OLQN�W\SH�

3URWRFRO�W\SH3URWRFRO�W\SH

,GHQWLILHU�IRU�WKH�SURWRFRO�IDPLO\�

+DUGZDUH�DGGUHVV�OHQJWK+DUGZDUH�DGGUHVV�OHQJWK

/HQJWK�LQ�E\WHV�RI�WKH�KDUGZDUH�DGGUHVV�ILHOG�

3URWRFRO�DGGUHVV�OHQJWK3URWRFRO�DGGUHVV�OHQJWK

/HQJWK�LQ�E\WHV�RI�WKH�SURWRFRO�DGGUHVV�ILHOG�

)XQFWLRQ)XQFWLRQ

,QGLFDWHV�WKH�SDFNHW�IXQFWLRQ��� $$53�UHTXHVW��� $$53�UHVSRQVH�DQG
��$$53�SUREH��

)ROORZLQJ�WKH�KHDGHU�DUH�WKH�KDUGZDUH�DQG�SURWRFRO�DGGUHVVHV�DFFRUGLQJ�WR
WKH�YDOXHV�RI�WKH�IXQFWLRQ�ILHOG�
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''3''3

7KH�'DWDJUDP�'HOLYHU\�3URWRFRO��''3��SURYLGHV�D�GDWDJUDP�GHOLYHU\�DQG
URXWLQJ�VHUYLFH�WR�KLJKHU�OD\HU�SURWRFROV��''3�IUDPH�KHDGHUV�FDQ�XVH�WKH
ORQJ�RU�VKRUW�IRUPDW��6KRUW�IRUPDW�''3�KHDGHUV�FDUU\�RQO\�WKH�VRXUFH�DQG
GHVWLQDWLRQ�VHUYLFH�VRFNHW�QXPEHUV��ZKLOH�ORQJ�IRUPDW�''3�KHDGHUV�DOVR
FDUU\�WKH�VRXUFH�DQG�GHVWLQDWLRQ�QHWZRUN�DQG�QRGH�DGGUHVVHV�QHHGHG�IRU
URXWLQJ�FDSDELOLW\��%HFDXVH�$SSOH7DON�3KDVH���GRHV�QRW�XVH�//$3�WR
LGHQWLI\�VRXUFH�DQG�GHVWLQDWLRQ�QRGHV��LW�VXSSRUWV�RQO\�WKH�ORQJ�IRUPDW�''3
KHDGHU�IRU�3KDVH���

6KRUW�)RUPDW�)UDPHV6KRUW�)RUPDW�)UDPHV

7KH�IROORZLQJ�ILHOGV�DUH�SUHVHQW�IRU�VKRUW�IRUPDW�''3�IUDPHV�

'HVWLQDWLRQ�VRFNHW'HVWLQDWLRQ�VRFNHW

'HVWLQDWLRQ�VHUYLFH�VRFNHW�DGGUHVV�XVHG�E\�WKH�IUDPH�

6RXUFH�VRFNHW6RXUFH�VRFNHW

6RXUFH�VHUYLFH�VRFNHW�DGGUHVV�XVHG�E\�WKH�IUDPH�

/HQJWK/HQJWK

7RWDO�OHQJWK�RI�WKH�GDWDJUDP�

''3�W\SH''3�W\SH

&RGH�XVHG�WR�LQGLFDWH�WKH�KLJKHU�OD\HU�SURWRFRO�XVHG�

/RQJ�)RUPDW�)UDPHV/RQJ�)RUPDW�)UDPHV

7KH�IROORZLQJ�DGGLWLRQDO�ILHOGV�DUH�SUHVHQW�IRU�ORQJ�IRUPDW�''3�IUDPHV�

'HVWLQDWLRQ'HVWLQDWLRQ

'HVWLQDWLRQ�QHWZRUN�QRGH�VRFNHW��'HVWLQDWLRQ�QHWZRUN�QXPEHU��QRGH
DGGUHVV��DQG�VRFNHW�DGGUHVV�XVHG�E\�WKH�IUDPH��GLVSOD\HG�LQ�WKH�IROORZLQJ
IRUPDW��1111�QQ��VV���ZKHUH�1111�LV�WKH�QHWZRUN�QXPEHU��QQ�LV�WKH
QRGH�DGGUHVV�DQG�VV�LV�WKH�VRFNHW�DGGUHVV�



''3��¾���

6RXUFH

6RXUFH�QHWZRUN�QRGH�VRFNHW��6RXUFH�QHWZRUN�QXPEHU��QRGH�DGGUHVV��DQG
VRFNHW�DGGUHVV�XVHG�E\�WKH�IUDPH��LQ�WKH�VDPH�IRUPDW�DV�'�

&KHFNVXP

&KHFNVXP�RI�WKH�HQWLUH�GDWDJUDP�EHJLQQLQJ�DIWHU�WKH�FKHFNVXP�ILHOG��$
FKHFNVXP�RI�]HUR�LPSOLHV�WKDW�WKH�FKHFNVXP�LV�QRW�LQ�XVH�

+RS�FRXQW

1XPEHU�RI�URXWHUV�HQFRXQWHUHG�E\�WKH�IUDPH��$IWHU����KRSV��WKH�SURWRFRO
GLVFDUGV�WKH�IUDPH�
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57035703

7KH�5RXWLQJ�7DEOH�0DLQWHQDQFH�3URWRFRO��5703��PDQDJHV�URXWLQJ
LQIRUPDWLRQ�IRU�$SSOH7DON�QHWZRUNV��5703�FRPPXQLFDWHV�NQRZQ�QHWZRUN
QXPEHUV�DQG�GDWD�FRQFHUQLQJ�DFFHVVLELOLW\�EHWZHHQ�QHWZRUNV��$SSOH7DON
3KDVH���DOORZV�IRU�VSOLW�KRUL]RQ�URXWLQJ�ZKHUH�WKH�SURWRFRO�WUDQVIHUV�RQO\
URXWLQJ�GDWD�DERXW�GLUHFWO\�FRQQHFWHG�QHWZRUNV�LQ�DQ�HIIRUW�WR�UHGXFH�WKH
WUDIILF�RYHUKHDG�LPSRVHG�E\�URXWLQJ�XSGDWHV�

)UDPHV)UDPHV

5703�IUDPHV�PD\�EH�RQH�RI�WKH�IROORZLQJ�W\SHV�
>UHTXHVW@ 5HTXHVWV�QHWZRUN�QXPEHU�DQG�ORFDO�URXWHU�,'�
>UHSO\@ 6XSSOLHV�QHWZRUN�QXPEHU�DQG�ORFDO�URXWHU�,'�
>GDWD@ &DUULHV�WKH�FXUUHQW�URXWLQJ�WDEOH�GDWD�
>5'5�VSOLW@ 5HTXHVWV�LPPHGLDWH�URXWLQJ�GDWD�XVLQJ�VSOLW�KRUL]RQ

�RQO\�3KDVH����
>5'5�IXOO@ 5HTXHVWV�IXOO�WDEOH�RI�URXWLQJ�GDWD��RQO\�3KDVH����

)UDPH�3DUDPHWHUV)UDPH�3DUDPHWHUV

7KH�IROORZLQJ�SDUDPHWHUV�DUH�SUHVHQW�LQ�$SSOH�5703�IUDPHV�

6RXUFH�QHWZRUN�QRGH�,'6RXUFH�QHWZRUN�QRGH�,'

1HWZRUN�QXPEHU�DQG�DGGUHVV�RI�WKH�V\VWHP�VHQGLQJ�WKH�5703�>UHSO\@�RU
>GDWD@�IUDPH��7KH�QHWZRUN�QRGH�,'�LV�GLVSOD\HG�LQ�WKH�IROORZLQJ�IRUPDW�
1111�QQ��ZKHUH�1111�LV�WKH�QHWZRUN�QXPEHU�DQG�QQ�LV�WKH�QRGH
DGGUHVV�

5RXWLQJ�WDEOH5RXWLQJ�WDEOH

/LVW�RI�NQRZQ�QHWZRUN�QRGHV�DQG�DFFHVVLELOLW\�QXPEHU�UHSUHVHQWLQJ�WKH
UHODWLYH�URXWLQJ�FRVW�WR�WKH�QHWZRUN��7KH�URXWLQJ�WDEOH�GLVSOD\V�LWHPV�LQ�WKH
IROORZLQJ�IRUPDW��1111�FF���ZKHUH�1111�LV�WKH�QHWZRUN�QXPEHU�DQG�FF
LV�WKH�URXWLQJ�FRVW��$SSOH7DON�3KDVH���5703�IUDPHV�FDQ�VSHFLI\�D�UDQJH�RI
QHWZRUN�QXPEHUV�DQG�D�SURWRFRO�YHUVLRQ�QXPEHU�IRU�WKH�ILUVW�WHUP��DV
IROORZV�
1111�1111�FF��>9 [@��ZKHUH�1111�LV�WKH�QHWZRUN�QXPEHU��FF�LV�WKH
URXWLQJ�FRVW�LQ�KRSV�DQG�[�LV�WKH�SURWRFRO�YHUVLRQ����IRU�3KDVH����



$(3��¾���

$(3$(3

7KH�$SSOH7DON�(FKR�3URWRFRO��$(3��SURYLGHV�DQ�HFKR�VHUYLFH�WR�$SSOH7DON
KRVWV��,W�FDQ�VSHFLI\�XS�WR�����E\WHV�RI�GDWD�IRU�DQ�HFKR�WUDQVDFWLRQ�

$(3�IUDPHV�PD\�EH�RQH�RI�WKH�IROORZLQJ�W\SHV�
>HFKR�UHTVW@ 5HTXHVW�WR�HFKR�WKH�VSHFLILHG�GDWD�
>HFKR�UHSO\@ (FKR�UHVSRQVH�FRQWDLQLQJ�HFKR�GDWD�
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$73$73

7KH�$SSOH7DON�7UDQVDFWLRQ�3URWRFRO��$73��SURYLGHV�UHOLDEOH�GHOLYHU\
VHUYLFH�IRU�WUDQVDFWLRQ�RULHQWHG�RSHUDWLRQV��$73�XVHV�D�ELWPDS�WRNHQ�WR
KDQGOH�DFNQRZOHGJHPHQW�DQG�IORZ�FRQWURO�DQG�D�VHTXHQFH�RI�UHVHUYHG�E\WHV
IRU�XVH�E\�KLJKHU�OHYHO�SURWRFROV�

)UDPHV)UDPHV

$73�IUDPHV�PD\�EH�RI�WKH�IROORZLQJ�W\SHV�
>UHTXHVW@ 5HTXHVWV�GDWD�VSHFLILHG�E\�WKH�ELWPDS�
>UHSO\@ 5HWXUQV�UHTXHVWHG�GDWD�
>UHOHDVH@ ,QGLFDWHV�HQG�RI�WUDQVDFWLRQ�

)UDPH�3DUDPHWHUV)UDPH�3DUDPHWHUV

$73�IUDPHV�FRQWDLQ�WKH�IROORZLQJ�SDUDPHWHUV�

7UDQVDFWLRQ�,'7UDQVDFWLRQ�,'

5HIHUHQFH�FRGH�XVHG�WR�PDWFK�$73�UHTXHVWV�ZLWK�$73�UHSOLHV�

7UDQVDFWLRQ�ELWPDS7UDQVDFWLRQ�ELWPDS

%LWPDS�UHTXHVWV�D�VSHFLILF�GDWD�IUDPH�DQG�SURYLGHV�DFNQRZOHGJPHQW�IRU
UHFHLYHG�GDWD����LQ�WKH�ELWPDS�LQGLFDWHV�DQ�RXWVWDQGLQJ�UHTXHVW�IRU�D�GDWD
VHJPHQW����LQGLFDWHV�WKDW�WKH�V\VWHP�VDWLVILHG�WKH�UHTXHVW��7KH�ELWPDS
SRVLWLRQ�FRUUHVSRQGV�WR�WKH�GDWD�VHJPHQW�SRVLWLRQ��7KH�ELW�RQ�WKH�IDU�ULJKW
UHSUHVHQWV�WKH�ILUVW�GDWD�VHJPHQW�ZLWK�VXFFHVVLYH�VHJPHQWV�LQGLFDWHG�WR�WKH
OHIW��7KH�ELWPDS�LV���ELWV�ZLGH��SHUPLWWLQJ�$73�WR�VHQG�XS�WR���GDWD
VHJPHQWV�SHU�WUDQVDFWLRQ�UHTXHVW�

6HTXHQFH�QXPEHU6HTXHQFH�QXPEHU

6HTXHQFH�QXPEHU�FRUUHVSRQGLQJ�WR�WKH�GDWD�VHJPHQW�RI�WKH�FXUUHQW
UHVSRQVH�IUDPH�

8VHU�E\WHV8VHU�E\WHV

)RXU�E\WHV�UHVHUYHG�IRU�XVH�E\�KLJKHU�OHYHO�SURWRFROV�



$73��¾���

&RQWURO�IODJV

7KH�IROORZLQJ�FRQWURO�IODJV�GLVSOD\�LQ�XSSHU�FDVH�ZKHQ�VHW�DQG�LQ�ORZHU�FDVH
ZKHQ�LQDFWLYH�
[��; :KHQ�VHW��H[DFWO\�RQFH�PRGH�LV�VHW��HQVXULQJ�WKDW�WKH�FXUUHQW

WUDQVDFWLRQ�LV�SHUIRUPHG�RQO\�RQFH�
H��( :KHQ�VHW��WKH�IUDPH�LV�WKH�HQG�RI�D�GDWD�UHVSRQVH�
V��6 :KHQ�VHW��WKH�ELWPDS�VWDWXV�UHTXHVWV�UHXVH�RI�EXIIHUV�DOUHDG\

DFNQRZOHGJHG�
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1%31%3

7KH�$SSOH7DON�1DPH�%LQGLQJ�3URWRFRO��1%3��PDQDJHV�WKH�XVH�RI�QDPHV
RQ�$SSOH7DON�QHWZRUNV��1%3�PDLQWDLQV�D�QDPHV�GLUHFWRU\�WKDW�LQFOXGHV
QDPHV�UHJLVWHUHG�E\�KRVWV�DQG�ERXQG�WR�VRFNHW�DGGUHVVHV��$IWHU�D�QDPH�LV
UHJLVWHUHG��WKH�$SSOH7DON�KRVW�FDQ�SHUIRUP�D�QDPH�ORRNXS�WR�ILQG�WKH
VRFNHW�DGGUHVV�DVVRFLDWHG�ZLWK�WKH�QDPH��:KHQ�WKH�KRVW�LVVXHV�D�QDPH
ORRNXS�RQ�WKH�,QWHUQHW��1%3�VHQGV�D�EURDGFDVW�ORRNXS�WR�D�URXWHU�WKDW
JHQHUDWHV�QDPH�ORRNXS�UHTXHVWV�WR�HDFK�QHWZRUN�ZLWKLQ�WKH�]RQH�VSHFLILHG
LQ�WKH�QDPH�

)UDPHV)UDPHV

1%3�IUDPHV�PD\�EH�RQH�RI�WKH�IROORZLQJ�W\SHV�
>EUGFDVW�ORRNXS@ %URDGFDVW�VHDUFK�IRU�WKH�VSHFLILHG�QDPH�
>QDPH�ORRNXS@ /RFDO�VHDUFK�IRU�WKH�VSHFLILHG�QDPH�
>ORRNXS�UHSO\@ 5HSO\�WR�D�QDPH�ORRNXS�

)UDPH�3DUDPHWHUV)UDPH�3DUDPHWHUV

1%3�IUDPHV�KDYH�WKH�IROORZLQJ�SDUDPHWHUV�

1XPEHU�RI�QDPHV1XPEHU�RI�QDPHV

1XPEHU�RI�VRFNHW�QDPH�SDLUV�FRQWDLQHG�LQ�WKH�PHVVDJH�

7UDQVDFWLRQ�,'7UDQVDFWLRQ�,'

5HIHUHQFH�FRGH�XVHG�WR�PDWFK�1%3�UHSOLHV�ZLWK�1%3�UHTXHVWV�



=,3��¾����

=,3=,3

7KH�$SSOH7DON�=RQH�,QIRUPDWLRQ�3URWRFRO��=,3��PDQDJHV�WKH�UHODWLRQVKLS
EHWZHHQ�QHWZRUN�QXPEHUV�DQG�]RQH�QDPHV��$SSOH7DON�QHWZRUNV�SULPDULO\
LPSOHPHQW�=,3�LQ�URXWHUV�WKDW�JDWKHU�QHWZRUN�QXPEHU�LQIRUPDWLRQ�E\
PRQLWRULQJ�5703�IUDPHV�

)UDPHV)UDPHV

=,3�IUDPHV�PD\�EH�RQH�RI�WKH�IROORZLQJ�W\SHV�
>]RQHQDPH�TXHU\@ 5HTXHVWV�]RQH�QDPH�IRU�D�QHWZRUN�QXPEHU�
>]RQHQDPH�UHSO\@ 6XSSOLHV�]RQH�QDPH�IRU�QHWZRUN�QXPEHU�
>]RQHOLVW�TXHU\@ 5HTXHVWV�WKH�FRPSOHWH�OLVW�RI�NQRZQ�]RQHV�
>]RQHOLVW�UHSO\@ 6XSSOLHV�WKH�FRPSOHWH�]RQH�OLVW�
>JHW�]RQH�UHTVW@ 5HTXHVWV�WKH�ORFDO�]RQH�,'�
>JHW�]RQH�UHSO\@ 6XSSOLHV�WKH�ORFDO�]RQH�,'�
>WDNHGRZQ�]RQH@ 5HPRYHV�D�]RQH�IURP�WKH�]RQH�OLVW�
>EULQJ�XS�]RQH@ $GGV�D�]RQH�WR�WKH�]RQH�OLVW�
>ORFDO�]RQH�UHT@ 5HTXHVWV�ORFDO�]RQHV�RQ�H[WHQGHG�QHWZRUNV�
>H[W�QDPH�UHSO\@ =RQH�QDPH�UHSOLHV�WRR�ORQJ�IRU�RQH�IUDPH�
>FKDQJH�QRWLI\�@ $OHUWV�QRGHV�RI�D�]RQH�QDPH�FKDQJH�
>QHW�LQIR�UHTVW@ 5HTXHVWV�QHWZRUN�LQIRUPDWLRQ�IRU�D�]RQH�QDPH�
>QHW�LQIR�UHSO\@ 6XSSOLHV�QHWZRUN�UDQJH�DQG�PXOWLFDVW�DGGUHVV�IRU

]RQHV�RQ�H[WHQGHG�QHWV�

)UDPH�3DUDPHWHUV)UDPH�3DUDPHWHUV

$SSOH�=,3�IUDPHV�FRQWDLQ�WKH�IROORZLQJ�SDUDPHWHUV�

1XPEHU1XPEHU

1XPEHU�RI�QHWZRUNV�IRU�WKH�UHTXHVW�RU�]RQH�LQIRUPDWLRQ�UHSO\�

6WDUW�LQGH[6WDUW�LQGH[

7KH�VWDUWLQJ�]RQH�IRU�WKH�]RQH�OLVW�UHTXHVW�

=RQH�QDPH=RQH�QDPH

7KH�QDPH�DVVRFLDWHG�ZLWK�WKH�VSHFLILHG�]RQH�
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0XOWLFDVW

0XOWLFDVW�DGGUHVV�DVVLJQHG�WR�WKH�VSHFLILHG�]RQH�

'HIDXOW�]RQH

7KH�ORFDO�]RQH�QDPH�

2OG�]RQH�QDPH

7KH�SUHYLRXVO\�XVHG�QDPH�IRU�WKH�VSHFLILHG�]RQH�

1HZ�]RQH�QDPH

1HZ�]RQH�QDPH�IRU�WKH�VSHFLILHG�]RQH�

1HWZRUN�UDQJH

7KH�UDQJH�RI�QHWZRUN�QXPEHUV�DVVRFLDWHG�ZLWK�WKH�VSHFLILHG�]RQH�GLVSOD\�LQ
WKH�IRUPDW��6666�((((�ZKHUH�6666�LV�WKH�VWDUWLQJ�QHWZRUN�QXPEHU�DQG
((((�LV�WKH�HQGLQJ�QHWZRUN�QXPEHU�

1HWZRUN�]RQH�OLVW

/LVW�RI�QHWZRUNV�DQG�]RQH�QDPHV�UHSUHVHQWHG�DV�IROORZV�
1111� �]RQHQDPH��ZKHUH�1111�LV�WKH�QHWZRUN�QXPEHU�DQG�]RQHQDPH
LV�WKH�]RQH�QDPH�

0HVVDJHV

$SSOH�=,3�>QHW�LQIR�UHSO\@�DQG�>FKDQJH�QRWLI\@�IUDPHV�FDQ�FRQWDLQ�WKH
IROORZLQJ�PHVVDJHV�
^LQYDOLG�]RQH` 6SHFLILHG�]RQH�QDPH�GRHV�QRW�H[LVW�
^RQH�]RQH` 6SHFLILHG�]RQH�LV�WKH�RQO\�]RQH�
^XVH�EURDGFDVW` /RFDO�QHWZRUN�GRHV�QRW�VXSSRUW�PXOWLFDVWLQJ��XVH

EURDGFDVWLQJ�



$63��¾����

$63$63

7KH�$SSOH7DON�6HVVLRQ�3URWRFRO��$63��PDQDJHV�VHVVLRQV�IRU�KLJKHU�OD\HU
SURWRFROV�VXFK�DV�$)3��$63�LVVXHV�D�XQLTXH�VHVVLRQ�LGHQWLILHU�IRU�HDFK
ORJLFDO�FRQQHFWLRQ�DQG�FRQWLQXRXVO\�PRQLWRUV�WKH�VWDWXV�RI�HDFK�FRQQHFWLRQ�
,W�PDLQWDLQV�LGOH�VHVVLRQV�E\�SHULRGLFDOO\�H[FKDQJLQJ�NHHS�DOLYH�IUDPHV�LQ
RUGHU�WR�YHULI\�WKH�VHVVLRQ�VWDWXV�

)UDPHV)UDPHV

$63�IUDPHV�FDQ�EH�RQH�RI�WKH�IROORZLQJ�W\SHV�
>RSHQ�VHVVLRQ�UHTVW@ 5HTXHVWV�WR�RSHQ�DQ�$63�VHVVLRQ�
>FORVH�VHVVLRQ�UHTVW@ 5HTXHVWV�WR�FORVH�DQ�$63�VHVVLRQ�
>FRPPDQG�FDOO�UHTVW@ &DOOV�WR�KLJKHU�OHYHO�SURWRFRO�
>VWDWXV�UHTXHVW@ 5HTXHVWV�VHUYHU�VWDWXV�
>VHVVLRQ�NHHS�DOLYH@ 0DLQWDLQV�LGOH�FRQQHFWLRQV�
>VHVVLRQ�ZULWH�UHTVW@ 5HTXHVWV�WR�SHUIRUP�D�ZULWH�RSHUDWLRQ�
>ZULWH�FRQWLQXH�UHT@ %HJLQV�WKH�WUDQVIHU�RI�ZULWH�GDWD�
>DWWHQWLRQ�UHTXHVW@ 6HQG�XUJHQW�GDWD�
>FORVH�VHVVLRQ�UHSO\@ $FNQRZOHGJHV�VHVVLRQ�FORVH�
>FRPPDQG�FDOO�UHSO\@ 5HSO\�IURP�KLJKHU�OHYHO�SURWRFRO�
>VHUYHU�VWDWXV�UHSO\@ 5HSO\�FRQWDLQLQJ�VHUYHU�LQIRUPDWLRQ�
>RSHQ�VHVVLRQ�UHSO\@ 5HSO\�WR�RSHQ�VHVVLRQ�UHTXHVW�
>VHVVLRQ�ZULWH�UHSO\@ 5HSO\�WR�VHVVLRQ�ZULWH�UHTXHVW�
>ZULWH�FRQWLQXH�USO\@ 6HVVLRQ�ZULWH�GDWD�
>DWWHQWLRQ�UHSO\@ $FNQRZOHGJHV�UHFHLSW�RI�DWWHQWLRQ�UHTXHVW�

)UDPH�3DUDPHWHUV)UDPH�3DUDPHWHUV

$SSOH�$63�IUDPHV�FDQ�FRQWDLQ�WKH�IROORZLQJ�SDUDPHWHUV�

6HVVLRQ�,'6HVVLRQ�,'

$�UHIHUHQFH�FRGH�XVHG�WR�LGHQWLI\�WKH�VHVVLRQ�

6HTXHQFH�QXPEHU6HTXHQFH�QXPEHU

8VHG�E\�FRPPDQG��ZULWH��DQG�ZULWH�FRQWLQXH�IUDPHV�WR�PDLQWDLQ�GDWD�RUGHU�

6HUYHU�VHVVLRQ�VRFNHW6HUYHU�VHVVLRQ�VRFNHW

7KH�VRFNHW�QXPEHU�LQ�XVH�E\�WKH�VHUYHU�HQG�RI�WKH�FRQQHFWLRQ�
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:RUNVWDWLRQ�VHVVLRQ�VRFNHW

:RUNVWDWLRQ�VHVVLRQ�VRFNHW��7KH�VRFNHW�QXPEHU�LQ�XVH�E\�WKH�ZRUNVWDWLRQ
HQG�RI�WKH�FRQQHFWLRQ�

9HUVLRQ�QXPEHU

$63�YHUVLRQ�QXPEHU�FXUUHQWO\�LQ�XVH�

%XIIHU�VL]H

%XIIHU�VL]H�DYDLODEOH�IRU�UHFHLYLQJ�FRPPDQG�EORFNV�

0HVVDJHV

$SSOH�$63�UHSO\�IUDPHV�FDQ�FRQWDLQ�WKH�IROORZLQJ�PHVVDJHV�
^2.` &RPPDQG�FRPSOHWHG�VXFFHVVIXOO\�
^[[[[�E\WHV�ZULWWHQ` 1XPEHU�RI�E\WHV�ZULWWHQ�IRU�>ZULWH�FRQWLQXH

USO\@�IUDPHV�
^EDG�YHUVLRQ�QXPEHU` $63�YHUVLRQ�QRW�VXSSRUWHG�
^EXIIHU�WRR�VPDOO` 5HTXHVW�EXIIHU�WRR�VPDOO�IRU�FRPPDQG�EORFN�
^QR�PRUH�VHVVLRQV` 6HUYHU�FDQQRW�RSHQ�DQ\�PRUH�VHVVLRQV�
^QR�VHUYHUV` 6HUYHU�QRW�UHVSRQGLQJ�
^SDUDPHWHU�HUURU` $63�SDUDPHWHU�YDOXHV�LQYDOLG�
^VHUYHU�LV�EXV\` 6HUYHU�WRR�EXV\�WR�RSHQ�DQRWKHU�VHVVLRQ�
^VHVVLRQ�FORVHG` 5HIHUHQFHG�VHVVLRQ�KDV�EHHQ�FORVHG�
^VL]H�HUURU` &RPPDQG�EORFN�ODUJHU�WKDQ�PD[LPXP�
^WRR�PDQ\�FOLHQWV` &OLHQW�QXPEHU�OLPLW�H[FHHGHG�
^QR�DFNQRZOHGJHPHQW` :RUNVWDWLRQ�GLG�QRW�DFNQRZOHGJH�
^XQNQRZQ�HUURU` 8QNQRZQ�HUURU�FRQGLWLRQ�
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3$33$3

7KH�3ULQWHU�$FFHVV�3URWRFRO��3$3��PDQDJHV�WKH�YLUWXDO�FRQQHFWLRQ�WR
SULQWHUV�DQG�RWKHU�VHUYHUV��3$3�LV�XVHG�WR�FRQYH\�FRQQHFWLRQ�VWDWXV�DQG
FRRUGLQDWH�GDWD�WUDQVIHU�

)UDPHV)UDPHV

3$3�IUDPHV�FDQ�EH�RQH�RI�WKH�IROORZLQJ�W\SHV�
>RSHQ�FRQQHFWLRQ�UTVW@ 5HTXHVW�WR�RSHQ�D�3$3�FRQQHFWLRQ�
>RSHQ�FRQQHFWLRQ�USO\@ 5HSO\�WR�RSHQ�FRQQHFWLRQ�UHTXHVW�
>VHQG�GDWD�UHTXHVW@ 5HTXHVW�WR�VHQG�3$3�GDWD�
>3$3�GDWD�VHJPHQW@ 6HJPHQW�RI�3$3�GDWD�WUDQVIHU�
>VHVVLRQ�NHHS�DOLYH@ 9HULI\�FRQQHFWLRQ�VWDWXV�
>FORVH�FRQQHFWLRQ�UHT@ 5HTXHVW�WR�FORVH�D�3$3�FRQQHFWLRQ�
>FORVH�FRQQHFWLRQ�UHS@ 5HSO\�WR�FORVH�FRQQHFWLRQ�UHTXHVW�
>VHQG�VHUYHU�VWDWXV@ 5HTXHVW�VHUYHU�VWDWXV�
>VHUYHU�VWDWXV�UHSO\@ 5HSO\�WR�VHUYHU�VWDWXV�UHTXHVW�

)UDPH�3DUDPHWHUV)UDPH�3DUDPHWHUV

3$3�IUDPHV�FDQ�FRQWDLQ�WKH�IROORZLQJ�SDUDPHWHUV�

&RQQHFWLRQ�,'&RQQHFWLRQ�,'

5HIHUHQFH�FRGH�XVHG�WR�LGHQWLI\�WKH�3$3�FRQQHFWLRQ�

$73�UHVSRQGLQJ�VRFNHW$73�UHVSRQGLQJ�VRFNHW

$73�VRFNHW�QXPEHU�XVHG�IRU�3$3�VWDWXV�DQG�GDWD�WUDQVIHUV�

0D[LPXP�EXIIHU�VL]H0D[LPXP�EXIIHU�VL]H

0D[LPXP�DPRXQW�RI�GDWD�LQ�E\WHV�WKDW�WKH�SURWRFRO�FDQ�VHQG�LQ�UHVSRQVH�WR
HDFK�>VHQG�GDWD�UHTXHVW@��DOVR�NQRZQ�DV�WKH�)ORZ�4XDQWXP��

:DLW�WLPH:DLW�WLPH

/HQJWK�RI�WLPH�WKDW�D�ZRUNVWDWLRQ�ZDLWV�IRU�D�FRQQHFWLRQ�

6HTXHQFH�QXPEHU6HTXHQFH�QXPEHU

8VHG�LQ�VHQG�GDWD�UHTXHVW�IUDPHV�WR�PDLQWDLQ�GDWD�RUGHU�
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(2)

(QG�RI�ILOH�LQGLFDWRU��8VHG�WR�LQGLFDWH�WKH�HQG�RI�D�GDWD�WUDQVIHU�

5HVXOW

5HVXOW�FRGH�LQGLFDWLQJ�WKH�RXWFRPH�RI�DQ�>RSHQ�FRQQHFWLRQ�UTVW@�
���� &RQQHFW�2.�
)))) 3ULQWHU�EXV\�

6WDWXV

6WDWXV�PHVVDJH�UHWXUQHG�E\�VWDWXV�DQG�RSHQ�FRQQHFWLRQ�UHSO\�IUDPHV�



$'63��¾����

$'63$'63

7KH�$SSOH7DON�'DWD�6WUHDP�3URWRFRO��$'63��SURYLGHV�D�GDWD�FKDQQHO�IRU
WKH�KRVWV��,W�LV�D�FRQQHFWLRQ�RULHQWHG�SURWRFRO�WKDW�JXDUDQWHHV�LQ�VHTXHQFH
GDWD�GHOLYHU\�ZLWK�IORZ�FRQWURO�

)UDPHV)UDPHV

$'63�IUDPHV�FDQ�EH�RQH�RI�WKH�IROORZLQJ�W\SHV�
>DFNQRZOHGJH�SUREH@ $FNQRZOHGJHV�GDWD�RU�UHTXHVWV�DFNQRZOHGJH�
>RSHQ�FRQQHFW�UHTVW@ 5HTXHVWV�DQ�$'63�FRQQHFWLRQ�
>RSHQ�FRQQHFW�DFNQ@ $FNQRZOHGJHV�$'63�FRQQHFWLRQ�
>RSHQ�UHTXHVW�	�DFNQ@ $FNQRZOHGJHV�LQERXQG�FRQQHFWLRQ�DQG

UHTXHVWV�DQ�RXWERXQG�FRQQHFWLRQ�
>RSHQ�FRQQHFW�GHQLDO@ 5HIXVHV�DQ�LQERXQG�FRQQHFWLRQ�
>FORVH�FRQQHFWLRQ@ 5HTXHVWV�WR�FORVH�DQ�$'63�FRQQHFWLRQ�
>IRUZDUG�UHVHW@ 5HTXHVWV�WR�LJQRUH�VSHFLILF�GDWD�
>IRUZDUG�UHVHW�DFNQ@ $FNQRZOHGJHV�IRUZDUG�UHVHW�RI�GDWD�VWUHDP�
>UHWUDQVPLW�DGYLVH@ 5HTXHVWV�WR�UHWUDQVPLW�GDWD�

)UDPH�3DUDPHWHUV)UDPH�3DUDPHWHUV

$'63�IUDPHV�FDQ�FRQWDLQ�WKH�IROORZLQJ�SDUDPHWHUV�

6RXUFH�FRQQHFWLRQ�,'6RXUFH�FRQQHFWLRQ�,'

5HIHUHQFH�FRGH�XVHG�WR�LGHQWLI\�WKH�VHQGLQJ�VLGH�RI�D�FRQQHFWLRQ�

'HVWLQDWLRQ�FRQQHFWLRQ�,''HVWLQDWLRQ�FRQQHFWLRQ�,'

5HIHUHQFH�FRGH�LGHQWLI\LQJ�WKH�UHFHLYLQJ�VLGH�RI�D�FRQQHFWLRQ�

6HQG�VHTXHQFH�QXPEHU6HQG�VHTXHQFH�QXPEHU

6HTXHQFH�QXPEHU�XVHG�IRU�WKH�RXWERXQG�GDWD�VWUHDP�

5HFHLYH�VHTXHQFH�QXPEHU5HFHLYH�VHTXHQFH�QXPEHU

6HTXHQFH�QXPEHU�XVHG�IRU�WKH�LQERXQG�GDWD�VWUHDP�

5HFHLYH�ZLQGRZ�VL]H5HFHLYH�ZLQGRZ�VL]H

$PRXQW�RI�XQDFNQRZOHGJHG�GDWD�WKDW�WKH�RWKHU�VLGH�RI�D�FRQQHFWLRQ�FDQ
VHQG�
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9HUVLRQ

$'63�YHUVLRQ�LQ�XVH�

$WWHQWLRQ�VHTXHQFH�QXPEHU

/RZHVW�E\WH�VHTXHQFH�QXPEHU�IRU�ZKLFK�WKH�SURWRFRO�FDQ�VHQG�DQ�DWWHQWLRQ
IUDPH�

&RGH

$WWHQWLRQ�FRGH�VXSSOLHG�E\�DWWHQWLRQ�IUDPHV�

&RQWURO�IODJ

:KHQ�VHW��YDOXH ����IUDPH�LV�D�FRQWURO�IUDPH�ZLWK�QR�GDWD�

$FN�UHTXHVW�IODJ

:KHQ�VHW��YDOXH ����VHQGHU�UHTXHVWV�DQ�DFNQRZOHGJPHQW�

(QG�RI�PHVVDJH�IODJ

:KHQ�VHW��YDOXH ����WKH�FXUUHQW�IUDPH�LV�WKH�HQG�RI�D�GDWD�PHVVDJH�

$WWHQWLRQ�IODJ

:KHQ�VHW��YDOXH ����WKH�IUDPH�LV�DQ�DWWHQWLRQ�IUDPH�



$)3��¾����

$)3$)3

7KH�$SSOH7DON�)LOLQJ�3URWRFRO��$)3��LV�WKH�ILOH�VKDULQJ�SURWRFRO�RI�WKH
$SSOH7DON�DUFKLWHFWXUH��,W�SURYLGHV�D�QDWLYH�PRGH�LQWHUIDFH�WR�$SSOH�ILOH
V\VWHP�UHVRXUFHV�

$SSOH�ILOHV�DUH�FRPSULVHG�RI�WZR�GDWD�VWUXFWXUHV�FDOOHG�IRUNV��$Q�$SSOH�ILOH
PD\�EH�DFFHVVHG�E\�LWV�GDWD�IRUN�RU�LWV�UHVRXUFH�IRUN��7KH�GDWD�IRUN�KROGV
UDZ�ILOH�GDWD�ZKLOH�WKH�UHVRXUFH�IRUN�FRQWDLQV�LQIRUPDWLRQ�XVHG�E\�WKH
RSHUDWLQJ�V\VWHP�WR�PDQDJH�LFRQV�DQG�GULYHUV�

)UDPHV)UDPHV

$)3�IUDPHV�FDQ�EH�RQH�RI�WKH�IROORZLQJ�FRPPDQGV�
>ORFN�XQORFN�E\WHV@ /RFNV�RU�XQORFNV�D�VSHFLILHG�E\WH�UDQJH�
>FORVH�YROXPH@ &ORVHV�WKH�VSHFLILHG�YROXPH�UHVRXUFH�
>FORVH�GLUHFWRU\@ &ORVHV�WKH�VSHFLILHG�GLUHFWRU\�
>FORVH�IRUN@ &ORVHV�WKH�VSHFLILHG�IRUN��ILOH��
>FRS\�ILOH@ &RSLHV�WKH�VSHFLILHG�ILOH�
>FUHDWH�GLUHFWRU\@ &UHDWHV�WKH�VSHFLILHG�GLUHFWRU\�
>FUHDWH�ILOH@ &UHDWHV�WKH�VSHFLILHG�ILOH�
>GHOHWH�ILOH@ 'HOHWHV�WKH�VSHFLILHG�ILOH�RU�GLUHFWRU\�
>OLVW�GLUHFWRU\@ /LVWV�WKH�VSHFLILHG�GLUHFWRU\�
>IOXVK�WR�GLVN@ :ULWHV�GDWD�KHOG�LQ�5$0�WR�GLVN�
>IOXVK�IRUN@ :ULWHV�GDWD�WR�GLVN�IRU�WKH�VSHFLILHG�IRUN�
>JHW�IRUN�SDUDPV@ 5HWULHYHV�SDUDPHWHUV�IRU�WKH�VSHFLILHG�IRUN�
>JHW�VHUYHU�LQIR@ 5HWULHYHV�VHUYHU�LQIRUPDWLRQ�
>JHW�VHUYHU�SDUDPV@ 5HWULHYHV�VHUYHU�SDUDPHWHUV�
>JHW�YROXPH�SDUDPV@ 5HWULHYHV�YROXPH�SDUDPHWHUV�
>FRQVXPHU�ORJLQ@ %HJLQV�ZRUNVWDWLRQ�ORJ�LQ�
>ORJLQ�FRQWLQXH@ &RQWLQXHV�ZRUNVWDWLRQ�ORJ�LQ�
>ORJRXW@ :RUNVWDWLRQ�ORJ�RXW�
>PDS�XVHU�JURXS�,'@ *HWV�,'�DVVRFLDWHG�ZLWK�XVHU�JURXS�QDPH�
>PDS�XVHU�JUS�QDPH@ *HWV�QDPH�DVVRFLDWHG�ZLWK�XVHU�JURXS�,'�
>PRYH�DQG�UHQDPH@ 0RYHV�DQG�UHQDPHV�D�ILOH�
>RSHQ�YROXPH@ 2SHQV�WKH�VSHFLILHG�YROXPH�
>RSHQ�GLUHFWRU\@ 2SHQV�WKH�VSHFLILHG�GLUHFWRU\�
>RSHQ�IRUN@ 2SHQV�WKH�VSHFLILHG�IRUN��ILOH��
>UHDG�IURP�IRUN@ 5HDGV�IURP�WKH�VSHFLILHG�IRUN��ILOH��
>UHQDPH�ILOH�GLU@ 5HQDPHV�D�ILOH�RU�GLUHFWRU\�
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>VHW�GLU�SDUDPV@ 6HWV�GLUHFWRU\�SDUDPHWHUV�
>VHW�ILOH�SDUDPV@ 6HWV�ILOH�SDUDPHWHUV�
>VHW�IRUN�SDUDPV@ 6HWV�IRUN�SDUDPHWHUV�
>VHW�YROXPH�SDUDPV@ 6HWV�YROXPH�SDUDPHWHUV�
>ZULWH�WR�IRUN@ :ULWHV�WR�WKH�VSHFLILHG�IRUN��ILOH��
>JHW�ILOH�GLU�SDUV@ *HWV�ILOH�RU�GLUHFWRU\�SDUDPHWHUV�
>VHW�ILOH�GLU�SDUV@ 6HWV�ILOH�RU�GLUHFWRU\�SDUDPHWHUV�
>FKDQJH�SDVVZRUG@ &KDQJHV�XVHU�SDVVZRUG�
>JHW�XVHU�LQIR@ 5HWULHYHV�XVHU�LQIRUPDWLRQ�
>RSHQ�GDWDEDVH@ 2SHQV�WKH�GHVNWRS�GDWDEDVH�
>FORVH�GDWDEDVH@ &ORVHV�WKH�GHVNWRS�GDWDEDVH�
>JHW�LFRQ@ 5HWULHYHV�DQ�LFRQ�IURP�WKH�GHVNWRS�GDWDEDVH�
>JHW�LFRQ�LQIR@ 5HWULHYHV�LFRQ�LQIRUPDWLRQ�
>DGG�$33/�PDSSLQJ@ $GGV�DSSOLFDWLRQ�LQIRUPDWLRQ�
>UHPRYH�$33/@ 5HPRYHV�DSSOLFDWLRQ�LQIRUPDWLRQ�
>JHW�$33/�PDSSLQJ@ 5HWULHYHV�DSSOLFDWLRQ�LQIRUPDWLRQ�
>DGG�FRPPHQW@ $GGV�D�FRPPHQW�WR�D�ILOH�RU�GLUHFWRU\�
>UHPRYH�FRPPHQW@ 5HPRYHV�D�FRPPHQW�IURP�D�ILOH�RU�GLUHFWRU\�
>JHW�FRPPHQW@ 5HWULHYHV�FRPPHQW�WH[W�IURP�D�ILOH�GLUHFWRU\�
>DGG�LFRQ@ $GGV�DQ�LFRQ�IRU�DQ�DSSOLFDWLRQ�

)UDPH�3DUDPHWHUV

$SSOH�$)3�IUDPHV�FDQ�FRQWDLQ�WKH�IROORZLQJ�SDUDPHWHUV�

$33/�LQGH[$33/�LQGH[

,QGH[��EHJLQQLQJ�ZLWK����RI�WKH�ILUVW�DSSOLFDWLRQ�PDSSLQJ�FRQWDLQHG�LQ�WKH
IUDPH�

$33/�WDJ$33/�WDJ

7DJ�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�WKH�DSSOLFDWLRQ�PDSSLQJ�FRQWDLQHG�LQ�WKH
IUDPH�

$WWULEXWHV$WWULEXWHV

$WWULEXWHV�RI�D�ILOH�RU�GLUHFWRU\�DUH�DV�IROORZV�
'LUHFWRU\�DWWULEXWHV�
,QY ,QYLVLEOH�WR�ZRUNVWDWLRQ�XVHU�
6\V 6\VWHP�GLUHFWRU\�
%N %DFNXS�LV�QHHGHG��GLU�PRGLILHG��
5, 5HQDPH�LQKLELW�PRGH�VHW�
', 'HOHWH�LQKLELW�PRGH�VHW�
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)LOH�DWWULEXWHV�
,QY ,QYLVLEOH�WR�ZRUNVWDWLRQ�XVHU�
08 0XOWL�XVHU�DSSOLFDWLRQ�
5$2 )LOH�UHVRXUFH�IRUN�DOUHDG\�RSHQ�
'$2 )LOH�GDWD�IRUN�DOUHDG\�RSHQ�
52 5HDG�RQO\�PRGH�VHW�IRU�ERWK�IRUNV�
:, &DQQRW�ZULWH�WR�HLWKHU�IRUN�
6\V )LOH�LV�V\VWHP�ILOH�
%N %DFNXS�LV�QHHGHG��ILOH�PRGLILHG��
5, 5HQDPH�LQKLELW�PRGH�VHW�
', 'HOHWH�LQKLELW�PRGH�VHW�
&3 &RS\�SURWHFW�PRGH�VHW�

%DFNXS�GDWH

'DWH�RI�WKH�ODVW�WLPH�WKH�V\VWHP�EDFNHG�XS�WKH�YROXPH�RU�GLUHFWRU\�

%LWPDS

)LHOG�FRQWDLQLQJ�ELWV�XVHG�WR�LQGLFDWH�WKH�SDUDPHWHUV�SUHVHQW�LQ�UHTXHVW�RU
UHSO\�

5HTXHVW�FRXQW

0D[LPXP�QXPEHU�RI�ILOHV�WR�UHWXUQ�IRU�OLVW�GLUHFWRU\�UHTXHVWV�

&UHDWLRQ�GDWH

'DWH�WKDW�WKH�V\VWHP�FUHDWHG�WKH�ILOH�RU�GLUHFWRU\�

)LOH�FUHDWRU

,'�VWULQJ�RI�WKH�DSSOLFDWLRQ�RU�GHYLFH�WKDW�FUHDWHG�D�ILOH�

'HVWLQDWLRQ�GLUHFWRU\�,'

'HVWLQDWLRQ�GLUHFWRU\�,'�IRU�D�ILOH�FRS\�RU�PRYH�

'DWD�IRUN�OHQJWK

'DWD�IRUN�OHQJWK��/HQJWK�RI�WKH�ILOH�

'HVWLQDWLRQ�YROXPH�,'

'HVWLQDWLRQ�YROXPH�,'�IRU�D�ILOH�FRS\�RU�PRYH�

'LUHFWRU\�ELWPDS

)LHOG�ZLWK�ELWV�WKDW�LQGLFDWH�ZKLFK�GLUHFWRU\�SDUDPHWHUV�DUH�SUHVHQW�LQ�$)3
IUDPHV�
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'LUHFWRU\�,'

,GHQWLILHU�DVVRFLDWHG�ZLWK�WKH�VSHFLILHG�GLUHFWRU\�

'HVNWRS�GDWDEDVH�UHIHUHQFH�QXPEHU

5HIHUHQFH�QXPEHU�XVHG�WR�DFFHVV�WKH�GHVNWRS�GDWDEDVH�

)LOH�ELWPDS

%LWV�WKDW�LQGLFDWH�ZKLFK�ILOH�SDUDPHWHUV�DUH�SUHVHQW�LQ�$)3�IUDPHV�

)UHH�E\WHV

1XPEHU�RI�E\WHV�IUHH�RQ�WKH�YROXPH�

2SHQ�IRUN�UHIHUHQFH�QXPEHU

5HIHUHQFH�FRGH�XVHG�WR�DFFHVV�WKH�RSHQ�IRUN�

*URXS�,'

*URXS�,'�XVHG�IRU�DXWKHQWLFDWLRQ�

*URXS�QDPH

*URXS�QDPH�XVHG�IRU�DXWKHQWLFDWLRQ�

,FRQ�WDJ

7DJ�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�WKH�VSHFLILHG�LFRQ�

,FRQ�VL]H

6L]H�RI�WKH�VSHFLILHG�LFRQ��LQ�E\WHV�

,FRQ�W\SH

7\SH�FRGH�LGHQWLI\LQJ�WKH�VSHFLILHG�LFRQ�

/RQJ�QDPH

/RQJ�QDPH��/RQJ�ILOH�QDPH��PD[LPXP����FKDUDFWHUV��

0DFKLQH�W\SH

7\SH�RI�$)3�VHUYHU�LQ�XVH�

0D[LPXP�UHSO\�VL]H

0D[LPXP�QXPEHU�RI�E\WHV�WKLV�SURWRFRO�UHWXUQV�IRU�OLVW�GLUHFWRU\�UHTXHVWV�
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$FFHVV�PRGH

2SHQ�PRGH�DWWULEXWHV�IRU�D�IRUN��UHSUHVHQWHG�DV�IROORZV�
5 $OORZV�HYHU\RQH�UHDG�DFFHVV�
: $OORZV�HYHU\RQH�ZULWH�DFFHVV�
'HQ\�5 'HQLHV�UHDG�DFFHVV�LI�WKH�ILOH�LV�RSHQ�
'HQ\�: 'HQLHV�ZULWH�DFFHVV�LI�WKH�ILOH�LV�RSHQ�

0RGLILFDWLRQ�GDWH

'DWH�WKH�V\VWHP�ODVW�PRGLILHG�WKH�ILOH�RU�GLUHFWRU\�

1HZ�OLQH�FKDUDFWHU

&KDUDFWHU�XVHG�WR�LQGLFDWH�D�QHZ�OLQH��&5��/)��IRU�UHDG�GDWD�

1HZ�OLQH�PDVN

9DOXH�XVHG�WR�PDVN�GDWD�IRU�FRPSDULVRQ�WR�WKH�QHZ�OLQH�FKDUDFWHU�

2IIVHW

6WDUWLQJ�ILOH�RIIVHW�IRU�ZULWH�FRPPDQGV�

2IIVSULQJ�FRXQW

1XPEHU�RI�ILOHV�UHWXUQHG�IRU�OLVW�GLUHFWRU\�UHTXHVWV�

2ZQHU�,'

,'�RI�WKH�ILOH�RU�GLUHFWRU\�

9ROXPH�SDVVZRUG

3DVVZRUG�UHTXLUHG�IRU�DFFHVV�WR�WKH�YROXPH�

3DUHQW�GLUHFWRU\�,'

,'�RI�WKH�SDUHQW�GLUHFWRU\�

3UR'26�LQIRUPDWLRQ

3UR'26�ILOH�W\SH�DQG�$X[�W\SH�IRU�XVH�E\�3UR'26�ZRUNVWDWLRQV�

5HVRXUFH�IRUN�OHQJWK

/HQJWK�RI�WKH�ILOH�UHVRXUFH�IRUN��LQ�E\WHV�

6RXUFH�GLUHFWRU\�,'

6RXUFH�GLUHFWRU\�,'�IRU�D�ILOH�FRS\�RU�PRYH�
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6KRUW�QDPH

6KRUW�ILOH�QDPH��PD[LPXP����FKDUDFWHUV��

6LJQDWXUH

,GHQWLILHV�WKH�YROXPH�W\SH��DV�IROORZV�
� )ODW��QR�VXSSRUW�IRU�GLUHFWRULHV�
� )L[HG�GLUHFWRU\�,'�
� 9DULDEOH�GLUHFWRU\�,'�

6RXUFH�YROXPH�,'

6RXUFH�YROXPH�,'�IRU�D�ILOH�FRS\�

6WDUW�LQGH[

6WDUW�LQGH[��EHJLQQLQJ�ZLWK����RI�WKH�UHTXHVWHG�ILOH�OLVW�IRU�OLVW�GLUHFWRU\
FRPPDQGV�DQG�UHSOLHV�

7RWDO�E\WHV

7RWDO�QXPEHU�RI�E\WHV�RQ�WKH�YROXPH�

8VHU�DXWKHQWLFDWLRQ�PHWKRG

7\SH�RI�XVHU�DXWKHQWLFDWLRQ�LQ�HIIHFW�

8VHU�,'

8VHU�,'�QXPEHU�XVHG�IRU�DXWKHQWLFDWLRQ�

8VHU�QDPH

8VHU�QDPH�XVHG�IRU�DXWKHQWLFDWLRQ�

9HUVLRQ

9HUVLRQ�QXPEHU�RI�$)3�LQ�XVH�

9ROXPH�ELWPDS

)LHOG�ZLWK�ELWV�WKDW�LQGLFDWH�ZKLFK�YROXPH�SDUDPHWHUV�DUH�SUHVHQW�LQ�$)3
IUDPHV�

9ROXPH�,'

,GHQWLILHU�DVVRFLDWHG�ZLWK�WKH�VSHFLILHG�YROXPH�

9ROXPHV

1XPEHU�RI�YROXPHV�FRQWDLQHG�RQ�WKH�VHUYHU�



$)3��¾����

0HVVDJHV

$)3�>JHW�VHUYHU�SDUDPV@�UHSOLHV�FRQWDLQ�D�OLVWLQJ�LQ�WKH�IRUPDW�
9RO1DPH�3�,,���ZKHUH�9RO1DPH�LV�D�OLVW�RI�WKH�YROXPH�QDPHV��3�LQGLFDWHV
SDVVZRUG�SURWHFWLRQ�DQG�,,�LQGLFDWHV�$SSOH�,,�FRQILJXUDWLRQ�LQIRUPDWLRQ
SUHVHQW�

7KH�IROORZLQJ�VWDWXV�DQG�HUURU�PHVVDJHV�PD\�EH�GLVSOD\HG�IRU�$)3�UHSOLHV�

6WDWXV (UURU�0HVVDJH

^2.` &RPPDQG�FRPSOHWHG�VXFFHVVIXOO\�
^2EMHFW�ORFNHG` 6SHFLILHG�REMHFW�ORFNHG�
^9ROXPH�ORFNHG` 6SHFLILHG�YROXPH�ORFNHG�
^,FRQ�W\SH�HUURU` ,FRQ�VL]H�PLVPDWFK�
^'LUHFWRU\�QRW�IRXQG` 6SHFLILHG�GLUHFWRU\�GRHV�QRW�H[LVW�
^&DQ
W�UHQDPH` &DQQRW�UHQDPH�YROXPH�RU�URRW�GLUHFWRU\�
^6HUYHU�JRLQJ�GRZQ` 7KH�VHUYHU�LV�QR�ORQJHU�DFWLYH�RQ�WKH�QHWZRUN�
^7RR�PDQ\�RSHQ�ILOHV` 2SHQ�ILOH�OLPLW�H[FHHGHG�
^2EMHFW�W\SH�HUURU` 6SHFLILHG�REMHFW�LQYDOLG�IRU�RSHUDWLRQ�
^&DOO�QRW�VXSSRUWHG` $)3�FDOO�XQVXSSRUWHG�E\�WKLV�YHUVLRQ�
^8VHU�QRW�DXWKRUL]HG` 8VHU�KDV�LQVXIILFLHQW�DFFHVV�ULJKWV�
^6HVVLRQ�FORVHG` 6SHFLILHG�VHVVLRQ�,'�KDV�EHHQ�FORVHG�
^%\WH�UDQJH�RYHUODS` /RFN�FRQIOLFWV�ZLWK�H[LVWLQJ�ORFN�
^5DQJH�QRW�ORFNHG` $WWHPSW�WR�XQORFN�DQ�XQORFNHG�E\WH�UDQJH�
^3DUDPHWHU�HUURU` 6SHFLILHG�SDUDPHWHUV�LQYDOLG�IRU�RSHUDWLRQ�
^2EMHFW�QRW�IRXQG` 6SHFLILHG�REMHFW�GRHV�QRW�H[LVW�
^2EMHFW�H[LVWV` 6SHFLILHG�REMHFW�DOUHDG\�H[LVWV�
^1R�VHUYHU` $)3�VHUYHU�LV�QRW�UHVSRQGLQJ�
^1R�PRUH�ORFNV` 1XPEHU�RI�VHUYHU�ORFNV�H[FHHGHG�
^0LVFHOODQHRXV�HUURU` *HQHUDO�FRPPDQG�HUURU�
^/RFN�HUURU` %\WH�UDQJH�DOUHDG\�ORFNHG�E\�DQRWKHU�XVHU�
^,WHP�QRW�IRXQG` 6SHFLILHG�LWHP�QRW�IRXQG�
^)ODW�YROXPH` 9ROXPH�GRHV�QRW�VXSSRUW�GLUHFWRULHV�
^)LOH�EXV\` 6SHFLILHG�ILOH�LV�FXUUHQWO\�RSHQ�
^(2)�HUURU` (QG�RI�IRUN�UHDFKHG�XQH[SHFWHGO\�
^'LVN�IXOO` 9ROXPH�LV�RXW�RI�GLVN�VSDFH�
^'LUHFWRU\�QRW�HPSW\` $WWHPSW�WR�GHOHWH�D�QRQ�HPSW\�GLUHFWRU\�
^'HQ\�FRQIOLFW` 6SHFLILHG�GHQ\�ULJKWV�FRQIOLFW�
^&DQQRW�PRYH` &DQQRW�PRYH�GLUHFWRU\�WR�D�GHVFHQGHQW�GLUHFWRU\�
^%LWPDS�HUURU` ,QYDOLG�ELWPDS�VSHFLILHG�IRU�REMHFW�
^%DG�YHUVLRQ�QXPEHU` 6SHFLILHG�YHUVLRQ�QXPEHU�LV�LQYDOLG�
^%DG�8VHU�$XWKHQWLF` 8VHU�DXWKHQWLFDWLRQ�IDLOHG�
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^&RQWLQXH�$XWKHQWLF` $XWKHQWLFDWLRQ�QRW�FRPSOHWHG�
^$FFHVV�GHQLHG` 8VHU�GRHV�QRW�KDYH�SHUPLVVLRQ�IRU�RSHUDWLRQ�

)RU�IXUWKHU�LQIRUPDWLRQ�RQ�$SSOH7DON��UHIHU�WR�´,QVLGH�$SSOH7DON�6HFRQG�(GLWLRQµ
E\�*XUVKDUDQ�6��6LGKX��5LFKDUG�)��$QGUHZV�DQG�$ODQ�%��2SSHQKHLPHU��$SSOH
&RPSXWHU��,QF�


