
��

'(&QHW�3URWRFROV'(&QHW�3URWRFROV

'LJLWDO�(TXLSPHQW�&RUSRUDWLRQ��'(&��GHYHORSHG�WKH�'(&QHW�SURWRFRO�WR
DOORZ�KLJK�VSHHG�FRPPXQLFDWLRQ�EHWZHHQ�'(&�PLQLFRPSXWHUV�DFURVV�ORFDO
DQG�ZLGH�DUHD�QHWZRUNV��7KH�'(&QHW�VXLWH�LQFOXGHV�WKH�IROORZLQJ�SURWRFROV�

• 53��5RXWLQJ�3URWRFRO�

• 023��0DLQWHQDQFH�2SHUDWLRQ�3URWRFRO�

• 163��1HWZRUN�6HUYLFH�3URWRFRO�

• 6&3��6HVVLRQ�&RQWURO�3URWRFRO�

• '$3��'DWD�$FFHVV�3URWRFRO�

• &7(50��&RPPDQG�7HUPLQDO�

• /$7��/RFDO�$UHD�7UDQVSRUW�

• 673��6SDQQLQJ�7UHH�3URWRFRO�

• /$9&��/RFDO�$UHD�9$;�&OXVWHU�
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7KH�IROORZLQJ�GLDJUDP�LOOXVWUDWHV�WKH�'(&QHW�SURWRFRO�VXLWH�LQ�UHODWLRQ�WR
WKH�26,�PRGHO�

Application

Presentation

Session

Transport

Network

Data Link

SCP

DAP SMB CTERM

MOP

LAT

SNAP

LLC

LAVC

STP

NSP

DRP

Physical

'(&QHW�SURWRFRO�VXLWH�LQ�UHODWLRQ�WR�WKH�26,�PRGHO



53��¾�����

5353

7KH�5RXWLQJ�3URWRFRO��53��GLVWULEXWHV�URXWLQJ�LQIRUPDWLRQ�DPRQJ�'(&QHW
KRVWV��,W�GHILQHV�URXWLQJ�FODVVHV�LQWR�WZR�OHYHOV��OHYHO����ZKLFK�KDQGOHV
URXWLQJ�ZLWKLQ�D�VLQJOH�'(&QHW�URXWLQJ�DUHD��DQG�OHYHO����ZKLFK�KDQGOHV
URXWLQJ�EHWZHHQ�DUHDV�

)UDPHV)UDPHV

53�IUDPHV�FDQ�EH�RQH�RI�WKH�IROORZLQJ�W\SHV�
>/HYHO���KHOOR@ 5RXWLQJ�XSGDWH�IURP�D�OHYHO���URXWHU�
>/HYHO���KHOOR@ 5RXWLQJ�XSGDWH�IURP�D�OHYHO���URXWHU�
>(QGQRGH�KHOOR@ 5RXWLQJ�XSGDWH�IURP�DQ�HQGQRGH�
>/��URXWHU�PVJ@ 5RXWLQJ�VWDWXV�IRU�D�ORFDO�DUHD�
>/��URXWHU�PVJ@ 5RXWLQJ�VWDWXV�IRU�RWKHU�DUHDV�
>5RXWHG�GDWD@ 6HJPHQW�RI�XVHU�GDWD�

)UDPH�3DUDPHWHU)UDPH�3DUDPHWHU

$OO�53�IUDPHV�KDYH�WKH�IROORZLQJ�SDUDPHWHU�

1RGH�DGGUHVV1RGH�DGGUHVV

1RGH�DGGUHVV��7KH�'(&QHW�DUHD�DQG�QRGH�JLYHQ�LQ�WKH�GHFLPDO�GRW�IRUP�
$UHD�1RGH��ZKHUH�$UHD�FDQ�H[WHQG�IURP������DQG�1RGH�FDQ�H[WHQG�IURP���
������

+HOOR�3DUDPHWHUV+HOOR�3DUDPHWHUV

+HOOR�IUDPHV�KDYH�WKH�IROORZLQJ�SDUDPHWHUV�

5RXWLQJ�SULRULW\5RXWLQJ�SULRULW\

5RXWLQJ�SULRULW\�RQ�D�VFDOH�RI������QRW�XVHG�IRU�>HQGQRGH�KHOOR@�IUDPHV��

+HOOR�SHULRG+HOOR�SHULRG

3HULRG�EHWZHHQ�URXWLQJ�XSGDWH�KHOOR�PHVVDJHV�

9HUVLRQ9HUVLRQ

7KH�YHUVLRQ�LQ�XVH�
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0XOWLFDVW�VWDWXV

<�LQGLFDWHV�WKDW�WKLV�SURWRFRO�VXSSRUWV�PXOWLFDVW�WUDIILF�RQ�WKH�OLQN��1
LQGLFDWHV�LW�GRHV�QRW�VXSSRUW�PXOWLFDVW�WUDIILF�

0D[LPXP

0D[LPXP�IUDPH�VL]H�VXSSRUWHG�RQ�WKH�OLQN�������IRU�(WKHUQHW��

5RXWHU�3DUDPHWHUV

53�URXWHU�IUDPHV�KDYH�WKH�IROORZLQJ�SDUDPHWHUV�

6RXUFH�QRGH

7KH�,'�RI�WKH�VHQGLQJ�QRGH�

1XPEHU�RI�,'V

1XPEHU�RI�,'V�FRQWDLQHG�LQ�WKH�URXWLQJ�WDEOH�IRU�WKLV�OHYHO���URXWLQJ
PHVVDJH�

1XPEHU�RI�DUHDV

1XPEHU�RI�DUHDV�FRQWDLQHG�LQ�WKH�URXWLQJ�WDEOH�IRU�WKLV�OHYHO���PHVVDJH�

'DWD�3DUDPHWHUV

53�>URXWHG�GDWD@�IUDPHV�KDYH�WKH�IROORZLQJ�SDUDPHWHUV�

5HTXHVW�UHWXUQ

:KHQ�VHW�WR����VHQGHU�LV�UHTXHVWLQJ�WKDW�WKH�RWKHU�SDUW\�UHWXUQ�WKH�IUDPH�
:KHQ�VHW�WR����VHQGHU�LV�VXJJHVWLQJ�WKDW�WKH�RWKHU�SDUW\�GLVFDUG�WKH�IUDPH�

5HWXUQ�SDWK

:KHQ�VHW�WR����IUDPH�LV�RQ�UHWXUQ�SDWK��ZKHQ�VHW�WR����IUDPH�LV�RQ�RXWERXQG
SDWK�

,QWUD�(WKHUQHW

:KHQ�VHW�WR����IUDPH�LV�IURP�D�GLUHFWO\�FRQQHFWHG�(WKHUQHW�VHJPHQW��ZKHQ
VHW�WR����WKH�V\VWHP�IRUZDUGHG�WKH�IUDPH�IURP�DQRWKHU�VHJPHQW�

9HUVLRQ

0XVW�EH���
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023023

7KH�0DLQWHQDQFH�2SHUDWLRQ�3URWRFRO��023��LV�XVHG�IRU�XWLOLW\�VHUYLFHV�VXFK
DV�XSORDGLQJ�DQG�GRZQORDGLQJ�V\VWHP�VRIWZDUH��UHPRWH�WHVWLQJ�DQG�SUREOHP
GLDJQRVLV�

)UDPHV)UDPHV

023�IUDPHV�FDQ�EH�RQH�RI�WKH�IROORZLQJ�FRPPDQGV�
>PHPRU\�ORDG�GDWD@ &RQWDLQV�PHPRU\�ORDG�GDWD�
>PHP�ORDG�UHTXHVW@ 5HTXHVW�IRUW�PHPRU\�ORDG�VHJPHQW�
>PHP�ORDG�Z�DGGU@ 0HPRU\�ORDG�ZLWK�WUDQVIHU�DGGUHVV�
>SDU�ORDG�Z�DGGU@ 3DUDPHWHU�ORDG�ZLWK�WUDQVIHU�DGGUHVV�
>GXPS�VHUYLFH�UHT@ 5HTXHVW�IRU�DVVLVWDQFH�ZLWK�GXPS�RSHUDWLRQ�
>PHP�GXPS�UHTXHVW@ 5HTXHVW�IRU�QH[W�PHPRU\�GXPS�VHJPHQW�
>PHPRU\�GXPS�GDWD@ &RQWDLQV�PHPRU\�GXPS�GDWD�
>GXPS�FRPSOHWHG@ $FNQRZOHGJPHQW�RI�GXPS�FRPSOHWLRQ�
>YROXQWHHU�DVVLVW@ 2IIHU�RI�GXPS�ORDG�ORRS�DVVLVWDQFH�
>UHTXHVW�SURJUDP@ 5HTXHVW�IRU�V\VWHP�RU�ORDGHU�SURJUDP�
>UHP�ERRW�UHTXHVW@ 5HTXHVW�IRU�ERRW�SURJUDP�
>UHPRWH�,'�UHTVW@ 5HTXHVW�IRU�UHPRWH�FRQVROH�LGHQWLILFDWLRQ�
>UHPRWH�V\VWHP�,'@ 5HPRWH�FRQVROH�LGHQWLILFDWLRQ�LQIRUPDWLRQ�
>FRXQWHUV�UHTXHVW@ 5HTXHVW�IRU�FRPPXQLFDWLRQ�LQIRUPDWLRQ�FRXQWHUV�
>FRXQWHUV�UHSO\@ &RPPXQLFDWLRQ�LQIRUPDWLRQ�FRXQWHUV�
>UHVHUYH�FRQVROH@ 5HPRWH�FRQVROH�LQ�UHVHUYHG�VWDWH�
>UHOHDVH�FRQVROH@ 5HOHDVH�RI�UHPRWH�FRQVROH�IURP�UHVHUYHG�VWDWH�
>UHP�FRQVROH�SROO@ 3ROO�RI�UHPRWH�FRQVROH�IRU�VWDWXV�
>UHP�FRQVROH�USO\@ 5HVSRQVH�WR�UHPRWH�FRQVROH�SROO�
>ORRSEDFN�UHTXHVW@ 5HTXHVW�WR�ORRSEDFN�HQFORVHG�GDWD�
>ORRSEDFN�UHSO\@ 5HVSRQVH�WR�ORRSEDFN�UHTXHVW�ZLWK�GDWD�

0HPRU\�'XPS�DQG�0HPRU\�/RDG�)UDPHV0HPRU\�'XPS�DQG�0HPRU\�/RDG�)UDPHV

023�PHPRU\�GXPS�DQG�PHPRU\�ORDG�IUDPHV�XVH�WKH�IROORZLQJ�SDUDPHWHUV�

/RDG�QXPEHU/RDG�QXPEHU

'DWD�VHJPHQW�VHTXHQFH�QXPEHU�RI�WKH�FXUUHQW�PHPRU\�GDWD�VHJPHQW�
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/RDG�DGGUHVV

0HPRU\�ORDG�DGGUHVV�IRU�VWRUDJH�RI�WKH�PHPRU\�GDWD�

7UDQVIHU�DGGUHVV

6WDUWLQJ�PHPRU\�DGGUHVV�RI�WKH�FXUUHQW�VHJPHQW�

0HPRU\�DGGUHVV

6WDUWLQJ�SK\VLFDO�PHPRU\�DGGUHVV�IRU�WKH�GXPS�

&RXQW

1XPEHU�RI�PHPRU\�ORFDWLRQV�WR�GXPS�

9HUVLRQ

3URWRFRO�IRUPDW�YHUVLRQ��FXUUHQWO\���

0HPRU\�VL]H

6L]H�RI�SK\VLFDO�PDFKLQH�PHPRU\�

%LWV

*HQHUDOO\�VHW�WR���IRU�FRPSDWLELOLW\�UHDVRQV�

%XIIHU�VL]H

/RFDO�EXIIHU�VL]H�LQ�E\WHV�

&RPPXQLFDWLRQ�GHYLFH

'HYLFH�W\SH�RI�WKH�UHTXHVWLQJ�V\VWHP��7KH�IROORZLQJ�GHYLFH�FRGHV�FDQ�EH
XVHG�

&RGH 'HYLFH

'3 '3���'$
81$ '(81$
'8 '8���'$
&1$ '(&1$
'/ '/���&�(�:$
41$ '(41$
'4 '4���'$
&, &RPS��,QWHUFRQ�
'$ '$���%�$/
3&/ 3&/���%
'83 '83���'$
'0& '0&���'$�)$�0$�0'
'1 '1���%$�$$
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&RGH 'HYLFH

'/9 '/9���(�)�-
'03 '03��
'7( '7(�����3'3���./���
'9 '9���$$�%$
'= '=���$�%�&�'
.'3 .0&���'83���'$
.'= .0&���'=���$�%�&�'
./ ./��-
'09 '09��
'39 '39��
'0) '0)���
'05 '05���$$�$%�$&�$(
.0< .06���3;��;����
.0; .06���%'�%(��;����

3DUDPHWHU�/RDG�)UDPHV

023�SDUDPHWHU�ORDG�IUDPHV�KDYH�WKH�IROORZLQJ�ILHOGV�

/RDG�QXPEHU/RDG�QXPEHU

7KH�GDWD�VHJPHQW�VHTXHQFH�QXPEHU�RI�WKH�FXUUHQW�GDWD�VHJPHQW�

7DUJHW�QDPH7DUJHW�QDPH

$6&,,�V\VWHP�QDPH�IRU�WDUJHW�V\VWHP�

7DUJHW�DGGUHVV7DUJHW�DGGUHVV

+H[�DGGUHVV�RI�WDUJHW�V\VWHP�

+RVW�V\VWHP�QDPH+RVW�V\VWHP�QDPH

$6&,,�V\VWHP�QDPH�RI�KRVW�

+RVW�V\VWHP�DGGUHVV+RVW�V\VWHP�DGGUHVV

+H[�DGGUHVV�RI�KRVW�V\VWHP�

+RVW�V\VWHP�WLPH+RVW�V\VWHP�WLPH

&XUUHQW�WLPH�IRU�KRVW�V\VWHP�
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5HTXHVW�3URJUDP�)UDPHV

023�>UHTXHVW�SURJUDP@�IUDPHV�KDYH�WKH�IROORZLQJ�ILHOGV�

&RPPXQLFDWLRQ�GHYLFH&RPPXQLFDWLRQ�GHYLFH

5HIHU�WR�WKH�YDOXHV�JLYHQ�IRU�GXPS�ORDG�IUDPHV�DERYH�

9HUVLRQ9HUVLRQ

9HUVLRQ�FXUUHQWO\�LQ�XVH�

7\SH7\SH

7\SH�RI�SURJUDP�WKDW�WKH�V\VWHP�UHTXHVWHG�
6HFRQGDU\ $�VHFRQGDU\�ORDGHU�SURJUDP�
7HUWLDU\ $�WHUWLDU\�ORDGHU�SURJUDP�
6\VWHP $Q�RSHUDWLQJ�V\VWHP�SURJUDP�

6RIWZDUH�,'6RIWZDUH�,'

6RIWZDUH�W\SH�WKDW�WKH�V\VWHP�UHTXHVWHG�
6WDQGDUG�2�6 6WDQGDUG�RSHUDWLQJ�V\VWHP�VRIWZDUH�
0DLQW�V\VWHP 0DLQWHQDQFH�V\VWHP�VRIWZDUH�

3URFHVVRU3URFHVVRU

6\VWHP�SURFHVVRU�W\SH�
3'3��� 3'3����V\VWHP�
&RPP�6UY &RPPXQLFDWLRQV�VHUYHU�
3URIHVV 3URIHVVLRQDO�

%RRW�5HTXHVW�)UDPHV

%RRW�UHTXHVW�IUDPHV�KDYH�WKH�IROORZLQJ�ILHOGV�

9HULILFDWLRQ�QXPEHU9HULILFDWLRQ�QXPEHU

$�YHULILFDWLRQ�FRGH�WKDW�PXVW�PDWFK�EHIRUH�WKLV�SURWRFRO�FDQ�KRQRU�D�ERRW
UHTXHVW�

%RRW�VHUYHU%RRW�VHUYHU

%RRW�V\VWHP�GHYLFH�W\SH�
5HT 5HTXHVWLQJ�V\VWHP�
'HI 'HIDXOW�ERRW�VHUYHU�
�GHYLFH!6SHFLILHG�GHYLFH�
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6RIWZDUH�,'

7KH�VRIWZDUH�W\SH�DV�JLYHQ�IRU�WKH�>UHTXHVW�SURJUDP@�IUDPH�DERYH�

5HPRWH�&RQVROH�)UDPHV

023�UHPRWH�FRQVROH�IUDPHV�KDYH�WKH�IROORZLQJ�ILHOGV�

5HFHLSW�QXPEHU

8VHG�WR�LGHQWLI\�D�SDUWLFXODU�UHTXHVW�

&RPPDQG�VWDWXV

&RQVROH�FRPPDQG�GDWD�VWDWXV�JLYHQ�DV�2.�LI�UHFHLYHG��RU�/RVW�LI�QRW
UHFHLYHG�
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163163

7KH�1HWZRUN�6HUYLFHV�3URWRFRO��163��SURYLGHV�UHOLDEOH�YLUWXDO�FRQQHFWLRQ
VHUYLFHV�ZLWK�IORZ�FRQWURO�WR�WKH�QHWZRUN�OD\HU�5RXWLQJ�3URWRFRO��53��

)UDPHV)UDPHV

163�IUDPHV�FDQ�EH�RQH�RI�WKH�IROORZLQJ�FRPPDQGV�
>GDWD�VHJPHQW@ &DUULHV�KLJKHU�OHYHO�GDWD�
>LQWHUUXSW@ &DUULHV�XUJHQW�GDWD�
>GDWD�UHTXHVW@ &DUULHV�GDWD�IORZ�FRQWURO�LQIRUPDWLRQ�
>LQWHUUXSW�UT@ &DUULHV�LQWHUUXSW�IORZ�FRQWURO�LQIRUPDWLRQ�
>GDWD�DFNQ@ $FNQRZOHGJHV�UHFHLSW�RI�GDWD�
>FRQWURO�DFNQ@ $FNQRZOHGJHV�UHFHLSW�RI�LQWHUUXSW�PHVVDJHV�
>FRQQHFW�DFNQ@ $FNQRZOHGJHV�D�>FRQQHFW�LQLW@�IUDPH�
>FRQQHFW�LQLW@ 5HTXHVWV�D�ORJLFDO�OLQN�FRQQHFWLRQ�
>FRQQHFW�DFNQ@ $FNQRZOHGJHV�D�OLQN�FRQQHFWLRQ�
>GLVFQFW�LQLW@ 5HTXHVWV�GLVFRQQHFWLRQ�RI�D�OLQN�
>GLVFQFW�DFNQ@ $FNQRZOHGJHV�GLVFRQQHFWLRQ�RI�D�OLQN�
>QR�RSHUDWLRQ@ 1R�RSHUDWLRQ�SHUIRUPHG�

3DUDPHWHUV3DUDPHWHUV

163�IUDPHV�FDQ�FRQWDLQ�WKH�IROORZLQJ�ILHOGV�

'HVWLQDWLRQ�OLQN�DGGUHVV'HVWLQDWLRQ�OLQN�DGGUHVV

'HVWLQDWLRQ�SRUW�RI�WKH�OLQN�

6RXUFH�OLQN�DGGUHVV6RXUFH�OLQN�DGGUHVV

6RXUFH�SRUW�RI�WKH�ORJLFDO�OLQN�

$FNQRZOHGJH�QXPEHU$FNQRZOHGJH�QXPEHU

7KH�VHJPHQW�QXPEHU�RI�WKH�ODVW�PHVVDJH�UHFHLYHG�VXFFHVVIXOO\�RU��LI
IROORZHG�E\�^1$.`��WKH�VHJPHQW�QXPEHU�RI�WKH�PHVVDJH�IRU�ZKLFK�WKH
V\VWHP�UHTXHVWV�D�UHWUDQVPLVVLRQ�

$FNQRZOHGJH�RWKHU$FNQRZOHGJH�RWKHU

6DPH�DV�DFNQRZOHGJH�QXPEHU��EXW�XVHG�WR�DFNQRZOHGJH�RWKHU�GDWD�
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6HJPHQW�QXPEHU

1XPEHU�RI�WKH�FXUUHQW�GDWD�IUDPH�

)ORZ�FRQWURO

&DQ�LQGLFDWH�WKH�IROORZLQJ�VHUYLFHV�
6HJBUHTVW 'DWD�VHJPHQW�UHTXHVW�FRXQW�
6&3BUHTVW 6HVVLRQ�FRQWURO�SURWRFRO�UHTXHVW�FRXQW�

)ORZ�FRQWURO�LQIRUPDWLRQ

7KH�GDWD�VHJPHQW�PHVVDJHV�FDQ�LQFOXGH�IORZ�FRQWURO�PHVVDJHV��^VHQG`�RU
^VWRS`��WR�LQGLFDWH�WKH�GHVLUHG�DFWLRQ�RI�WKH�UHFHLYLQJ�V\VWHP�

%20�(20

%HJLQQLQJ�RI�PHVVDJH�HQG�RI�PHVVDJH��,QGLFDWHV�WKH�VWDUW�RU�HQG�RI�D�GDWD
VHJPHQW�PHVVDJH�
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6&36&3

7KH�6HVVLRQ�&RQWURO�3URWRFRO��6&3��PDQDJHV�ORJLFDO�OLQNV�IRU�'(&QHW
FRQQHFWLRQV�

)UDPHV)UDPHV

6&3�IUDPHV�FDQ�EH�RQH�RI�WKH�IROORZLQJ�FRPPDQGV�
>FRQQHFW�GDWD@ 7UDQVIHUV�FRQQHFWLRQ�SDUDPHWHUV�
>GLVFRQQHFW@ 6XSSOLHV�GLVFRQQHFW�VWDWXV�LQIRUPDWLRQ�
>UHMHFW�GDWD@ 6XSSOLHV�UHMHFW�VWDWXV�LQIRUPDWLRQ�

&RQQHFW�'DWD�3DUDPHWHUV&RQQHFW�'DWD�3DUDPHWHUV

6&3�>FRQQHFW�GDWD@�IUDPHV�FRQWDLQ�WKH�GHVWLQDWLRQ�QDPH��'HVW��DQG�VRXUFH
QDPH��6UF��SDUDPHWHUV�WKDW�FDQ�FRQVLVW�RI�WKH�IROORZLQJ�ILHOGV�

2EMHFW�W\SH2EMHFW�W\SH

2QH�RI�WKH�IROORZLQJ�REMHFW�W\SHV�

7\SH 'HVFULSWLRQ

�8VHU�3URFHVV� *HQHUDO�WDVN�RU�HQG�XVHU�SURFHVV�
�)LOHV�'$3��� )LOH�DFFHVV�WKURXJK�'$3�YHUVLRQ���
�8QLW�5HFRUG� 8QLW�UHFRUG�VHUYLFH�
�$SS��7UP6UY� $SSOLFDWLRQ�WHUPLQDO�VHUYLFHV�
�&PG��7UP6UY� &RPPDQG�WHUPLQDO�VHUYLFHV�
�56;���0�7&�� 56;���0�WDVN�FRQWURO��YHUVLRQ���
�2S�6HUYLFHV� 2SHUDWRU�VHUYLFHV�LQWHUIDFH�
�1RGH�0DQDJH� 1RGH�UHVRXUFH�PDQDJHU�
������%6&�*:� ,%0������%6&�JDWHZD\�
������%6&�*:� ,%0������%6&�JDWHZD\�
������6'/&� ,%0������6'/&�JDWHZD\�
�736�$SSOLF�� 736�DSSOLFDWLRQ�
�57����',%2/� 57����',%2/�DSSOLFDWLRQ�
�7236����7�+� 7236����WHUPLQDO�KDQGOHU�
�7236����5�6� 7236����UHPRWH�VSRROHU�
�56;���0�7&�� 56;���;�WDVN�FRQWURO��YHUVLRQ���
�7/.�8WLOLW\� 7/.�XWLOLW\�
�)LOHV�'$3��� )LOH�DFFHVV�WKURXJK�'$3��YHUVLRQ����
�56;���6�57/� 56;���6�UHPRWH�WDVN�/RDGHU�
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7\SH 'HVFULSWLRQ

�1,&(�3URF�� 1,&(�SURFHVVRU�
�5676�(�073� 5676�(�PHGLD�WUDQVIHU�SURJUDP�
�5676�(�+&7+� 5676�(�KRPRJHQHRXV�FRPPDQG�WHUPLQDO

KDQGOHU�
�0DLO�/LVWHQ� 0DLO�OLVWHQHU�
�+RVW�7UP+QG� +RVW�WHUPLQDO�KDQGOHU�
�&RQ��7UP+QG� &RQFHQWUDWRU�WHUPLQDO�KDQGOHU�
�/RRS�0LUURU� /RRSEDFN�PLUURU�VHUYLFH�
�(YHQW�5FYU� (YHQW�UHFHLYHU�
�9$;�906�308� 9$;�906�SHUVRQDO�PHVVDJH�XWLOLW\�
�)76�6HUYLFH� )76�VHUYLFH�

*URXS

*URXS�FRGH�LGHQWLILHU�

8VHU

8VHU�FRGH�LGHQWLILHU�

'HVFULSWRU

$�XVHU�GHILQHG�VWULQJ�RI�GDWD�

9HUVLRQ

7KH�6&3�YHUVLRQ��DV�LQ�^6&3����`�

5HTXHVWRU�,'

8VHU�QDPH�IRU�DFFHVV�YHULILFDWLRQ�

3DVVZRUG

3DVVZRUG�IRU�XVHU�YHULILFDWLRQ�

$FFRXQW

/LQN�RU�VHUYLFH�DFFRXQW�GDWD�

8VHU�GDWD

(QG�XVHU�FRQQHFW�GDWD�
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'LVFRQQHFW�5HMHFW�3DUDPHWHUV

7KH�GHFRGLQJ�IRU�6&3�>GLVFRQQHFW@�DQG�>UHMHFW�GDWD@�IUDPHV�OLVWV�WKH�UHDVRQ
IRU�GLVFRQQHFWLRQ��DV�IROORZV�
^1R�HUURU` 1RUPDO�GLVFRQQHFW�ZLWK�QR�HUURU�
^6KXWWLQJ�GRZQ` 6RXUFH�QRGH�LV�GHDFWLYDWLQJ�
^8QNQRZQ�XVHU` 'HVWLQDWLRQ�HQG�XVHU�LV�XQNQRZQ�
^,QYDOLG�XVHUQDPH` 'HVWLQDWLRQ�HQG�XVHU�LQYDOLG�
^'HVW��RYHUORDGHG` 'HVWLQDWLRQ�RXW�RI�OLQN�UHVRXUFHV�
^8QNQRZQ�HUURU` 8QVSHFLILHG�HUURU�
^/LQN�DERUWHG` /LQN�DERUWHG�E\�WKLUG�SDUW\�
^8VHU�DERUWHG` /LQN�DERUWHG�E\�HQG�XVHU�
^+RVW�RYHUORDGHG` 6RXUFH�LV�RXW�RI�OLQN�UHVRXUFHV�
^%DG�,'�SDVVZRUG` ,QYDOLG�,'�RU�SDVVZRUG�
^%DG�DFFRXQW�LQIR` ,QYDOLG�DFFRXQW�GDWD�
^'DWD�WRR�ORQJ` &RQQHFW�GDWD�SDUDPHWHUV�WRR�ORQJ�
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'$3'$3

7KH�'DWD�$FFHVV�3URWRFRO��'$3��SURYLGHV�UHPRWH�ILOH�DFFHVV�WR�V\VWHPV
VXSSRUWLQJ�WKH�'(&QHW�DUFKLWHFWXUH�

)UDPHV)UDPHV

'$3�IUDPHV�FDQ�EH�RQH�RI�WKH�IROORZLQJ�FRPPDQGV�
>FRQILJXUDWLRQ@ ([FKDQJHV�LQIRUPDWLRQ�DERXW�ILOH�V\VWHPV�DQG

VXSSRUWHG�SURWRFROV�
>ILOH�DWWULEV@ 3URYLGHV�ILOH�DWWULEXWHV�
>RSHQ�ILOH@ 2SHQV�WKH�VSHFLILHG�ILOH�
>FUHDWH�ILOH@ &UHDWHV�WKH�VSHFLILHG�ILOH�
>UHQDPH�ILOH@ 5HQDPHV�WKH�VSHFLILHG�ILOH�
>GHOHWH�ILOH@ 'HOHWHV�WKH�VSHFLILHG�ILOH�
>OLVW�GLU@ /LVWV�WKH�VSHFLILHG�GLUHFWRU\�
>VXEPLW�ILOH@ 6XEPLWV�WKH�VSHFLILHG�EDWFK�ILOH�
>H[HFXWH�ILOH@ ([HFXWHV�WKH�VSHFLILHG�FRPPDQG�ILOH�
>FRQWURO�LQIR@ 3URYLGHV�FRQWURO�LQIRUPDWLRQ�DERXW�WKH�ILOH

V\VWHP�
>FRQWLQXH@ &RQWLQXHV�,�2�RSHUDWLRQ�DIWHU�HUURU�
>DFNQRZOHGJH@ $FNQRZOHGJHV�RSHQ�ILOH�DQG�FRQWURO�LQIRUPDWLRQ

FRPPDQGV�
>FORVH�ILOH@ &ORVHV�ILOH�RU�HQGV�GDWD�VWUHDP�
>GDWD�PHVVDJH@ &DUULHV�ILOH�,�2�GDWD�
>VWDWXV@ 5HWXUQV�VWDWXV�DQG�HUURU�LQIRUPDWLRQ�
>ILOH�LQGH[@ 6SHFLILHV�NH\V�IRU�ILOH�LQGH[LQJ�
>DOORFDWH@ &UHDWHV�RU�H[WHQGV�D�ILOH�
>VXPPDU\�LQIR@ 5HWXUQV�VXPPDU\�LQIRUPDWLRQ�DERXW�D�ILOH�
>WLPHVWDPS@ 6SHFLILHV�WLPH�IRU�WLPH�VWDPSHG�ILHOGV�
>SURWHFW�PRGH@ 6SHFLILHV�ILOH�SURWHFWLRQ�PRGH�
>ILOH�QDPH@ 5HQDPHV�ILOHV�RU�OLVWV�GLUHFWRULHV�
>DFFHVV�ULJKWV@ 6SHFLILHV�ILOH�DFFHVV�ULJKWV�
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)UDPH�3DUDPHWHUV

'$3�FRPPDQGV�FDQ�FRQWDLQ�WKH�IROORZLQJ�SDUDPHWHUV�

$OORFDWLRQ�VL]H$OORFDWLRQ�VL]H

7KH�QXPEHU�RI�EORFNV�DOORFDWHG�WR�D�ILOH�

$WWULEXWH$WWULEXWH

)LOH�DWWULEXWH�UHSUHVHQWHG�DV�IROORZV�
6HTQW 6HTXHQWLDO�DFFHVV�VXSSRUWHG�
5HODWY 5HODWLYH�DFFHVV�VXSSRUWHG�
,QGH[ ,QGH[HG�DFFHVV�VXSSRUWHG�
+DVKHG +DVKHG�IRUPDW�

%LW�FRXQW%LW�FRXQW

,QGLFDWHV�WKH�QXPEHU�RI�XQXVHG�ELWV�LQ�WKH�ODVW�E\WH�RI�WKH�GDWD�PHVVDJH�

%LWV�SHU�E\WH%LWV�SHU�E\WH

1XPEHU�RI�ELWV�LQ�HDFK�E\WH�

%ORFN�VL]H%ORFN�VL]H

3K\VLFDO�PHGLD�EORFN�VL]H�LQ�E\WHV�

%XFNHW�VL]H%XFNHW�VL]H

%XFNHW�VL]H�XVHG�WR�DFFHVV�UHODWLYH��KDVKHG�DQG�LQGH[HG�ILOHV�

&KHFNVXP&KHFNVXP

7KH����ELW�ILOH�FKHFNVXP�

'DWD�W\SH'DWD�W\SH

7\SH�RI�ILOH�GDWD�
$6&,, 6WDQGDUG���ELW�$6&,,�FKDUDFWHUV�
,PDJH %LQDU\�GDWD�
(%&',& (%&',&�HQFRGHG�GDWD�
&RPSU &RPSUHVVHG�GDWD�IRUPDW�
([HF ([HFXWDEOH�FRGH�
3ULYLO 3ULYLOHJHG�FRGH�
6HQVWY 6HQVLWLYH�GDWD��SXUJH�DIWHU�GHOHWH�

'HYLFH�W\SH'HYLFH�W\SH

&RGH�ZKLFK�LQGLFDWHV�WKH�W\SH�RI�GHYLFH�WKDW�'$3�DVVRFLDWHV�ZLWK�WKH�ILOH�
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)LOH�DFFHVV�PRGH

7KH�RSHQ�PRGH�IRU�ILOH�DFFHVV�ZKLFK�LV�VSHFLILHG�DV�RQH�RI�WKH�IROORZLQJ�
3XW 3XW��ZULWH��DFFHVV�DOORZHG�
*HW *HW��UHDG��DFFHVV�DOORZHG�
'HO 'HOHWH�DFFHVV�DOORZHG�
8SG 8SGDWH�DFFHVV�DOORZHG�
7UQ 7UXQFDWH�DFFHVV�DOORZHG�
%,2 %ORFN�,�2�DFFHVV�DOORZHG�
%52 %ORFN�DQG�5HFRUG�,�2�VZLWFKLQJ�DOORZHG�
)$2 )LOH�$FFHVV�2SWLRQV��7KH�ILOH�DFFHVV�RSWLRQV�FRGH�

)LO6\V

)LOH�V\VWHP��UHSUHVHQWHG�DV�RQH�RI�WKH�IROORZLQJ�

506���
)&6���
7236���

506���
57���
7236���

506���
1RQH
26��

0D[LPXP�EXIIHU�VL]H

7KH�PD[LPXP�EXIIHU�VL]H�WKH�VHQGLQJ�V\VWHP�FDQ�UHFHLYH�

2SHUDWLQJ�V\VWHP�W\SH

2SHUDWLQJ�V\VWHP�W\SH�FDQ�EH�RI�WKH�IROORZLQJ�

57���
56;���0
9$;�906
576��
&2326���

5676�(
56;���'
7236���
26��

56;���6
,$6
7236���
56;���0�

3DVVZRUG

3DVVZRUG�UHTXLUHG�IRU�ILOH�DFFHVV�

5HFRUG�DWWULEXWHV

5HFRUG�DWWULEXWHV�FRGH�
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5HFRUG�IRUPDW

5HSUHVHQWHG�DV�IROORZV�
8QGHI 8QGHILQHG�UHFRUG�IRUPDW�
)L[/HQ )L[HG�OHQJWK�UHFRUGV�
9DU/HQ 9DULDEOH�OHQJWK�UHFRUGV�
9DU�)& 9DULDEOH�OHQJWK�UHFRUGV�ZLWK�IL[HG�FRQWURO�IRUPDW�
$6&,, $6&,,�VWUHDP�IRUPDW�

5HFRUG�VL]H

)LOH�UHFRUG�VL]H�LQ�E\WHV�

5HFRUG�QXPEHU

7KH�UHFRUG�XVHG�ZKHQ�DFFHVVLQJ�ILOH�GDWD�

6KDUHG�DFFHVV�PRGH

7KH�RSHQ�PRGH�IRU�VKDULQJ�ILOH�DFFHVV��VSHFLILHG�DV�IROORZV�
3XW 3XW��ZULWH��DFFHVV�DOORZHG�
*HW *HW��UHDG��DFFHVV�DOORZHG�
'HO 'HOHWH�DFFHVV�DOORZHG�
8SG 8SGDWH�DFFHVV�DOORZHG�
06( 0XOWL�VWUHDP�DFFHVV�HQDEOHG�
83, 8VHU�SURYLGHG�LQWHUORFNLQJ�DOORZHG�
1LO 1R�VKDUHG�XVH�DOORZHG�

6WUHDP�,'

7KH�,'�FRGH�XVHG�WR�PXOWLSOH[�GDWD�VWUHDPV�RQ�RQH�ILOH�

6\VWHP�FDSDELOLWLHV

6\VWHP�FDSDELOLWLHV�FRGH�

6\VWHP�VSHFLILF�LQIRUPDWLRQ

,QIRUPDWLRQ�VSHFLILF�WR�KRPRJHQHRXV�V\VWHPV�

9HU

9HUVLRQ��7KH�'$3�YHUVLRQ�QXPEHU��WKH�'$3�VRIWZDUH�YHUVLRQ�QXPEHU�
IROORZHG�E\�WKH�XVHU�PRGLILFDWLRQ�QXPEHU�LQ�SDUHQWKHVLV�
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&RQWLQXH�3DUDPHWHUV

'$3�>FRQWLQXH@�IUDPHV�LQGLFDWH�WKH�UHFRYHU\�DFWLRQ�DV�RQH�RI�WKH�IROORZLQJ�
^WU\�DJDLQ` 5HSHDW�WKH�DWWHPSWHG�RSHUDWLRQ�
^VNLS�LW` 6NLS�WKH�DWWHPSWHG�RSHUDWLRQ�DQG�FRQWLQXH�
^DERUW�WUDQVIHU` $ERUW�WKH�,�2�WUDQVIHU�
^UHVXPH` 5HVWDUW�WKH�GDWD�VWUHDP�LI�VXVSHQGHG�

6WDWXV�3DUDPHWHUV

'$3�>VWDWXV@�IUDPHV�FDQ�UHSRUW�WKH�IROORZLQJ�VWDWXV�LQIRUPDWLRQ�
^SHQGLQJ` 2SHUDWLRQ�LQ�SURJUHVV�
^2.` 2SHUDWLRQ�VXFFHVVIXO�
^EDG�UHTXHVW` 6SHFLILHG�RSHUDWLRQ�XQVXSSRUWHG�
^RSHQ�HUURU` (UURU�RFFXUUHG�ZKLOH�RSHQLQJ�ILOH�
^,�2�HUURU` (UURU�RFFXUUHG�ZKLOH�WUDQVIHUULQJ�GDWD�
^,�2�ZDUQLQJ` 1RQ�IDWDO�,�2�HUURU�RFFXUUHG�
^FORVH�HUURU` (UURU�RFFXUUHG�ZKLOH�FORVLQJ�ILOH�
^EDG�IRUPDW` 0HVVDJH�IRUPDW�LQYDOLG�
^V\QF�HUURU` 0HVVDJH�UHFHLYHG�RXW�RI�V\QFKURQL]DWLRQ�
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&7(50&7(50

7KH�&RPPDQG�7HUPLQDO��&7(50��SURWRFRO�LV�WKH�WHUPLQDO�HPXODWLRQ
SURWRFRO�RI�WKH�'LJLWDO�1HWZRUN�$UFKLWHFWXUH��&7(50�XVHV�'(&QHW�WR
SURYLGH�D�FRPPDQG�WHUPLQDO�FRQQHFWLRQ�EHWZHHQ�'(&�WHUPLQDOV�DQG�'(&
RSHUDWLQJ�V\VWHPV�VXFK�DV�906�DQG�5676�(�

)UDPHV)UDPHV

&7(50�IUDPHV�FDQ�EH�RQH�RI�WKH�IROORZLQJ�FRPPDQGV�
>LQLWLDWH@ ,QLWLDWHV�WKH�FRPPDQG�WHUPLQDO�FRQQHFWLRQ�
>VWDUW�UHDG@ 5HTXHVWV�D�UHDG�IURP�WKH�WHUPLQDO�VHUYHU�
>UHDG�GDWD@ 7UDQVIHUV�WHUPLQDO�GDWD�WR�WKH�KRVW�
>RXW�RI�EDQG@ &RQYH\V�DQ�RXW�RI�EDQG�FKDUDFWHU�UHFHLYHG�E\�WKH

VHUYHU�
>DERUW�UHDG@ 5HTXHVWV�WKDW�WKH�FXUUHQW�WHUPLQDO�GDWD�UHDG�EH

DERUWHG�
>FOHDU�LQSXW@ 5HTXHVWV�WKDW�WKH�LQSXW�DQG�W\SH�DKHDG�EXIIHUV�EH

FOHDUHG�
>ZULWH�GDWD@ 7UDQVIHUV�WHUPLQDO�ZULWH�GDWD�DQG�FRQWURO

LQIRUPDWLRQ�
>ZULWH�VWDWXV@ 7UDQVIHUV�WHUPLQDO�ZULWH�VWDWXV�
>GLVFDUG�VWDW@ 6LJQDOV�ZKHWKHU�WR�GLVFDUG�WHUPLQDO�RXWSXW�
>UHDG�FRQILJ@ 5HTXHVWV�WKH�FXUUHQW�WHUPLQDO�FKDUDFWHULVWLFV�
>FRQILJ�GDWD@ 7UDQVIHUV�WHUPLQDO�FRQILJXUDWLRQ�GDWD�
>FKHFN�LQSXW@ 5HTXHVWV�WKH�FXUUHQW�LQSXW�FKDUDFWHU�FRXQW�
>LQSXW�FRXQW@ ,QGLFDWHV�WKH�QXPEHU�RI�LQSXW�FKDUDFWHUV�WR�EH

UHDG�
>LQSXW�VWDWH@ ,QGLFDWHV�WKH�SUHVHQFH�RI�QHZ�LQSXW�FKDUDFWHUV�

&7(50�3DUDPHWHUV&7(50�3DUDPHWHUV

7KH�IROORZLQJ�DUH�SRVVLEOH�&7(50�SDUDPHWHUV�

%XIIHU�VL]H%XIIHU�VL]H

6L]H�RI�WKH�WHUPLQDO�FKDUDFWHU�LQSXW�EXIIHU�

&KDUDFWHU�FRXQW&KDUDFWHU�FRXQW

1XPEHU�RI�FKDUDFWHUV�LQ�WKH�LQSXW�EXIIHU�



&7(50��¾�����

(QG

(QGLQJ�FKDUDFWHU�SRVLWLRQ��&XUUHQW�SRVLWLRQ�RI�WKH�ODVW�FKDUDFWHU�GLVSOD\HG�

(23

(QG�RI�SURPSW��&KDUDFWHU�SRVLWLRQ�RI�WKH�ILUVW�FKDUDFWHU�DIWHU�WKH�SURPSW�

+RUL]RQWDO�SRVLWLRQ

&XUUHQW�KRUL]RQWDO�SRVLWLRQ�RI�WKH�GLVSOD\HG�RXWSXW�

+RUL]RQWDO�SRVLWLRQ�FKDQJH

+RUL]RQWDO�SRVLWLRQ�FKDQJH��+RUL]RQWDO�SRVLWLRQ�FKDQJH�VLQFH�WKH�ODVW�UHDG�

/RZ�ZDWHU�PDUN

3RVLWLRQ�RI�WKH�ODVW�FKDUDFWHU�QRW�PRGLILHG�

0D[LPXP�UHFHLYH�VL]H

/HQJWK�RI�WKH�LQSXW�FKDUDFWHU�EXIIHU�

0D[LPXP�WUDQVPLW

0D[LPXP�WUDQVPLW�EXIIHU�VL]H�

&KDUDFWHU

2XW�RI�EDQG�FKDUDFWHU��7KH�RXW�RI�EDQG�FKDUDFWHU�UHFHLYHG�

3RVWIL[

3RVWIL[�QHZ�OLQH�FRXQW��1HZ�OLQH�SRVWIL[�FRXQW�IRU�WKH�FXUUHQW�ZULWH�

3UHIL[

3UHIL[�QHZ�OLQH�FRXQW��1HZ�OLQH�SUHIL[�FRXQW�IRU�WKH�FXUUHQW�ZULWH�

6RIWZDUH�UHYLVLRQ

6RIWZDUH�UHYLVLRQ�FXUUHQWO\�LQ�XVH�

6WDUW�RI�GLVSOD\

3RVLWLRQ�RI�WKH�ILUVW�FKDUDFWHU�WR�GLVSOD\�

7HUPLQDWLRQ

7HUPLQDWLRQ�VHW�ELWPDVN��7KH�����ELW�WHUPLQDWLRQ�VHW�IRU�WKH�UHDG�

7LPH�RXW

$PRXQW�WLPH�LQ�VHFRQGV�EHIRUH�D�UHDG�UHTXHVW�DERUWV�
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9HUVLRQ

3URWRFRO�YHUVLRQ�FXUUHQWO\�LQ�XVH�

9HUWLFDO�SRVLWLRQ

&XUUHQW�YHUWLFDO�SRVLWLRQ�RI�WKH�GLVSOD\HG�RXWSXW�

9HUWLFDO�SRVLWLRQ�FKDQJH

&KDQJH�LQ�YHUWLFDO�SRVLWLRQ�VLQFH�WKH�ODVW�UHDG�

0HVVDJHV

)RU�FHUWDLQ�&7(50�IUDPHV�YDULRXV�PHVVDJHV�FDQ�EH�GLVSOD\HG�DV�GHWDLOHG
EHORZ�

>LQSXW�VWDWH@�IUDPHV�GLVSOD\�WKH�FXUUHQW�LQSXW�VWDWXV�DV
^PRUH�FKDUDFWHUV`�RU�^QR�PRUH�FKDUDFWHUV`�

>ZULWH�VWDWXV@�IUDPHV�FDQ�GLVSOD\�WKH�ZULWH�VWDWXV�DV
^VRPH�RXWSXW�ORVW`�RU�^QR�RXWSXW�ORVW`�

>GLVFDUG�VWDW@�IUDPHV�FDQ�GLVSOD\�WKH�GLVFDUG�VWDWXV�DV
^GLVFDUG`�RU�^QR�GLVFDUG`�

>DERUW�UHDG@�IUDPHV�GLVSOD\�WKH�DERUW�UHTXHVW�DV
^XQFRQGLWLRQDO`�RU�^LI�QR�PRUH�LQSXW`�

>RXW�RI�EDQG@�IUDPHV�FDQ�FRQWDLQ�WKH�GLVSRVLWLRQ�RI�WKH�GDWD�DV�>GLVFDUG@�
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/$7/$7

7KH�/RFDO�$UHD�7UDQVSRUW��/$7��SURWRFRO�LV�GHVLJQHG�WR�KDQGOH�PXOWLSOH[HG
WHUPLQDO�WUDIILF�WR�IURP�WLPHVKDULQJ�KRVWV�
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673673

7KH�6SDQQLQJ�7UHH�3URWRFRO��673��SUHYHQWV�WKH�IRUPDWLRQ�RI�ORJLFDO
ORRSLQJ�LQ�WKH�QHWZRUN��,W�LV�LPSOHPHQWHG�E\�WKH������G�0$&�%ULGJH
0DQDJHPHQW�3URWRFRO��WR�SURYLGH�LQIRUPDWLRQ�RQ�EULGJH�WRSRORJ\�
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/$9&/$9&

7KH�/RFDO�$UHD�9$;�&OXVWHU��/$9&��SURWRFRO�FRPPXQLFDWHV�EHWZHHQ
'(&�9$;�FRPSXWHUV�LQ�D�FOXVWHU�
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